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Hkk-d`-vuq-i-&dsaæh; HksM+ vkSj vuqla/kku laLFkku ¼Hkk-d`-vuq-i-&dsa-Hks-vuq-la-½] vfodkuxj  
60 ls vf/kd o"kksaZ ls HksM+ vkSj [kjxks'k dh mRikndrk c<+kus esa yxk gqvk gS] tks yÄq] lhekar vkSj 
Hkwfeghu fdlkuksa dh vkthfodk] [kk| vkSj iks"k.k lqj{kk ds fy, egRoiw.kZ gSA ns'k dh d`f"k 
vFkZO;oLFkk esa] tqxkyh djus okys y|q j®eUFkh u dsoy gekjh d`f"k ç.kkyh esa egRoiw.kZ Hkwfedk 
fuHkkrs gSa cfYd ekal] Åu] nw/k vkSj [kkn ds ek/;e ls ns'k dh vFkZO;oLFkk esa Hkh egRoiw.kZ ;ksxnku 
djrs gSaA y|q j®eUFkh i'kq vkSj [kjxks'k ikyu ns'k ds lHkh d`f"k&tyok;q {ks=ksa esa ,d egRoiw.kZ 
m|e gS] ftlesa fojy ekSleh ouLifr miyC/krk] lhfer pjkbZ lalk/kuksa vkSj çoklh ekxZ esa 
rukoiw.kZ vkgkj lalk/kuksa ij 'kwU; @fuEu buiqV mRiknu ç.kkyh dh fo'ks"krk,a gSaA fofHkUu Åuh 
mRiknksa vkSj ek¡l ls gksus okyh fu;kZr vk; Hkh jk"Vªh; vk; esa egRoiw.kZ ;ksxnku ns jgh gSA bl fjiksVZ 
esa o"kZ 2022 ds nkSjku Hkk-d`-vuq-i-&dsa-Hks-vuq-la-] vfodkuxj dh fofHkUu xfrfof/k;ksa vkSj 
miyfC/k;ksa dks çLrqr djrs gq, vR;ar çlUurk gks jgh gSA

laLFkku us vius vuqla/kku vkSj foLrkj xfrfof/k;ksa ds çfr n`<+ çfrc)rk çnf'kZr dhA Hkk-d`-vuq-i-&dsa-Hks-vuq-la-] vfodkuxj dh vuqla/kku 
vkSj fodkl xfrfof/k;ksa dks 22 bu&gkml vkSj 20 ,vkbZlhvkjih@usVodZ@varj&laLFkkxr@cká :i ls foÙkiksf"kr vuqla/kku ifj;kstukvksa 
okys tukns'k&mUeq[k vkSj vPNh rjg ls lajfpr vuqla/kku dk;ZØeksa ds ek/;e ls xfr feyhA HksM+ksa dh çtuu {kerk c<+kus ds fy, FecB thu ds 
lQy vareqZ[khdj.k ds ckn] laLFkku ns'k ds fofHkUu fgLlksa esa cgqÁt vfo'kku HksM+ksa ds xq.kd jsoM+®a dh LFkkiuk ij /;ku dsafær dj jgk gSA 
mYys[kuh; vuqla/kku miyfC/k;ka csgrj vkgkj :ikarj.k n{krk] of/kZr o`f) vkSj de ehFksu mRltZu ds fy, LFkkuh; :i ls miyC/k pkjk lzksrksa 
¼jkfrc feJ.k dk vkaf'kd çfrLFkkiu½ dks 'kkfey djrs gq, ldy fefJr vkgkj rS;kj djuk] cgqÁt vfo'kku HksM+ dh iks"k.k laca/kh 
vko';drk dk vkadyu] en ledkyu ds fy, oSdfYid çksVksdkWy dk fodkl] çtuu {kerk dks c<+kus ds fy, gcZy vkgkj] esVQkWfeZu dk 
mi;ksx djds xSj&cgqÁt HksM+ esa vf/kd cgqÁtrk] tyok;q ruko dk vuqØe.k] fpfdRlh; vuqç;ksx ds fy, HksM+ nw/k ds varfuZfgr xq.kksa 
dk ekWMîwys'ku] nok çfrjks/kdrk dh fLFkfr] ikS/kksa dk d`feuk'kd {kerk ds fy, ewY;kadu] eksVh Åu dk fofo/k mi;ksx] tyok;q 
lek;kstu Åuh oL=] Åuh diM+ksa ds fy, çkd`frd jatd lzksrksa dh igpku] d`f"k esa vif'k"V Åu dk mi;ksx ,oa ekal vkSj nw/k ls ewY;of/kZr 
mRiknksa dk fodkl gSA

laLFkku HksM+ vkSj [kjxks'k mRiknu ds {ks= esa rduhdksa] mRiknksa vkSj çfØ;kvksa dks forfjr djus esa thoar gSA çkS|ksfxfd;ksa ds çn'kZu ds vykok] 
tu tkrh; ifj;®tuk] vuwlqfpr tkfr mi ;®tuk vkSj fdlku&izFke dk;ZØeksa ds rgr lk/kughu xjhc fdlkuksa dh lgk;rk ds fy, vkthfodk 
dks c<+kok nsus okyh fofHkUu xfrfof/k;ksa dk vk;kstu fd;k x;kA HksM+ vkSj [kjxks'k ds mRiknu] eksVh Åu ds ewY;o/kZu vkSj d`f"k ls lacaf/kr 
buiqV vkSj rduhdh lykgdkj lsok,a fdlkuksa dks muds QkeZ dh mRiknu ç.kkyh vkSj vk; esa lq/kkj ds fy, çnku dh xbZaA

dkS'ky fodkl vkSj {kerk fuekZ.k ds fy,] laLFkku us fgr/kkjdksa ds fy, 54 çf'k{k.k dk;ZØe] 12 çn'kZfu;ksa] 101 çn'kZu ;k=kvksa vkfn dk 
vk;kstu fd;kA blds vykok] fu;fer varjky ij i'kq LokLF; f'kfojksa] baVjQsl cSBdksa] jkf= pkSikyksa] buiqV forj.k dk;ZØeksa] laxksf"B;ksa] 
tkx:drk f'kfojksa vkfn ds vk;kstu ds ek/;e ls fdlkuksa ds lkFk fujarj laidZ cuk, j[kk x;kA laLFkku ds ABIC us çf'k{k.k@dk;Z'kkyk dk 
vk;kstu fd;k vkSj m|e'khyrk dks c<+kok nsus ds fy, LVkVZvi dk lg;®x fd;k ,oa o"kZ ds nkSjku HksM+ vkSj [kjxks'k mRiknu ds {ks= esa 20 
buD;wcsVh iathd`r fd, x, tcfd 8 le>kSrk Kkiuksa ij gLrk{kj fd, x,A o"kZ ds nkSjku laLFkku dks ,d isVsaV vkSj nks VªsMekdZ çnku fd, x,A 
laLFkku esa LukrdksÙkj vuqla/kku gsrq Nk=ksa dh lqfo/kk ds fy, SKNAU] tkscusj ¼jktLFkku½] AAU] tksjgkV ¼vle½ ,oa MNIT] t;iqj 
¼jktLFkku½ ds lkFk rhu le>kSrk Kkiuksa ij gLrk{kj fd, x,A laLFkku ds vuqla/kku ;ksxnku 37 'kks/k i=] 11 çeq[k i=] lsfeukj vkSj laxks"Bh 
esa 112 'kks/k lkj] 2 iqLrdsa] 2 rduhdh cqysfVu @ çf'k{k.k eSuqvy vkfn esa ifjyf{kr gksrs gSaA laLFkku ds oSKkfudksa dks fofHkUu IysVQkeksaZ ij 
ekU;rk nh xbZ vkSj ljkguh; ;ksxnku ds fy, fofHkUu iqjLdkj ,oa lEeku çkIr gq,A

izkDdFku



eSa laLFkku esa lHkh oSKkfud] rduhdh] ç'kklfud vkSj lgk;d deZpkfj;ksa ds leiZ.k ,oa lg;ksx ds fy, bZekunkjh ls vkHkkj O;Dr djrk gw¡A 
eq>s fo'okl gS fd muds vFkd ç;klksa ls] ge laLFkku ds tukns'k vkSj mís';ksa dks iwjk djus esa vkxs c<+us esa l{ke gksaxs vkSj vkus okys o"kksaZ esa laLFkku 
dks lQyrk vkSj xkSjo fnyk,axsA

eSa laLFkku dks çnku fd, x, ekxZn'kZu] leFkZu vkSj lalk/kuksa ds fy, ifj"kn dk vkHkkjh gw¡A eSa MkW- fgeka'kq ikBd] lfpo] d`f"k vuqla/kku vkSj 
f'k{kk foHkkx ,oa egkfuns'kd] Hkk-d`-vuq-i-] ubZ fnYyh dk muds fujarj leFkZu vkSj ekxZn'kZu ds fy, vkHkkj O;Dr djrk gw¡A eSa MkW- ch-,u- 
f=ikBh] mi egkfuns'kd ¼Ik'kq foKku½] Hkk-d`-vuq-i-] ubZ fnYyh ds çksRlkgu vkSj leFkZu ds fy, bZekunkjh ls vkHkkj O;Dr djrk gw¡A eSa MkW- oh-
ds- lDlsuk] iwoZ lgk;d egkfuns'kd ¼Ik'kq mRiknu ,oa iztuu½] Hkk-d`-vuq-i-] uÃ fnYyh vkSj MkW- ih-ds- jkmr] ç/kku oSKkfud  ¼ ,thch½]  
Hkk-d`-vuq-i-] uÃ fnYyh }kjk fn, x;s vuojr leFkZu vkSj leUo; ds fy, Hkh vkHkkjh gw¡A

laLFkku çks- ih-ds- mIiy] v/;{k] iapo"khZ; leh{kk lfefr ,oa iapo"khZ; leh{kk lfefr ds lnL;ksa ds lkFk&lkFk MkW- fo".kq 'kekZ] v/;{k] 
vuqla/kku lykgdkj lfefr ,oa vuqla/kku lykgdkj lfefr ds lnL;ksa dks laLFkku dh vuqla/kku vkSj fodkl xfrfof/k;ksa dh leh{kk djus vkSj 
jpukRed lq>ko ,oa ekxZn'kZu çnku djus ds fy, vkHkkjh gSA

bl okf"kZd fjiksVZ dks le; ij rS;kj djus ds ljkguh; dke vkSj vFkd ç;klksa ds fy, eSa MkW- lh-ih- Lo.kZdj] çHkkjh] ih,ebZ ,oa MkW vftr 
flag egyk] oSKkfud dh rgs fny ls ljkguk djrk gw¡A ladyu esa Jh tsih eh.kk] ,lhVhvks] ih,ebZ lsy }kjk çnku dh xbZ lgk;rk ds fy, 
vkHkkj O;Dr fd;k tkrk gSA eq>s iwjh vk'kk gS fd ;g fjiksVZ fuf'pr :i ls HksM+ vkSj [kjxks'k ds mRiknu vkSj mi;ksx ls tqM+s dfeZ;ksa ds fy, 
cgqewY; tkudkjh ds lzksr ds :i esa dke djsxhA

¼v:.k dqekj½
funs'kd



Since more than 60 years, ICAR-Central Sheep and Research Institute (ICAR-
CSWRI), Avikanagar is engaged in enhancement of productivity of sheep and 
rabbit, crucial for food and nutrition security and the livelihoods of small, 
marginal and land less farmers. In the agricultural economy of the country, small 
ruminants not only play a vital role in our farming system but are also important 
contributors to the economy of the country through meat, wool, milk and 
manure. Small ruminants and rabbit husbandry is an important enterprise in all 
agro-climatic regions of the country having features of zero / low input 
production system on sparse seasonal vegetation availability, limited grazing 
resources and stressful feed resources in migratory route. The export earnings 
from different woolen products and mutton are also noticeably contributing to the 
national income. It is a matter of great pleasure to present various activities and 
achievements of ICAR-CSWRI, Avikanagar during the year 2022 in this report.

The Institute displayed rm commitment to its research and extension activities. The research and development activities 
of ICAR-CSWRI, Avikanagar got impetus through its mandate-oriented and well-structured research programmes 
comprising 22 in-house and 20 AICRP/Network/Inter-institutional/ externally funded research projects. Following 
successful introgression of FecB gene to increase prolicacy of sheep, Institute is focusing on establishment of multiplier 
ocks of prolic Avishaan sheep in different parts of the country. The notable research achievements are formulation of 
total mixed ration incorporating locally available roughage sources (partial replacement of concentrate) for better feed 
conversion efciency, enhanced growth and reduced methane emission, estimation of nutritional requirement of prolic 
Avishaan sheep, development of alternate protocol for estrous synchronization, herbal feed to enhance reproductive 
potential, increased prolicacy in non-prolic sheep using metformin, indexing climatic stress, modulation of inherent 
properties of sheep milk for therapeutic application, status of drug resistance, evaluation of plants for anthelmintic 
potential, diversied use of coarse wool, climate adjusting wool textiles, identication of natural dye sources for woolen 
fabrics, use of waste wool in agriculture and development of value added products from meat and milk.

The Institute is vibrant in delivering technologies, products and processes in the sphere of sheep and rabbit 
production. In addition to demonstration of technologies, various livelihood promoting activities were conducted to 
support the resource poor farmers under the TSP, SCSP and Farmer FIRST programmes. Inputs and technical 
advisory services related to sheep and rabbit production, value addition of coarse wool and agriculture were provided 
to the farmers to improve the production systems and income of their farms. 

For skill development and capacity building, Institute has organized 54 training programmes, 12 exhibitions, 101 
exposure visits etc for stakeholders. In addition, continuous liaison with farmers has been maintained through 
organizing the animal health camps, interface meetings, ratri choupals, input distribution programmes, sangosthies, 
awareness camps etc at regular interval. The ABIC of the Institute conducted trainings/workshops and supported the 
startups for promoting entrepreneurship and 20 incubates were registered while 8 MoUs were signed in the area of 
sheep and rabbit production during the year. During the year one patent and two trademarks were granted to the 
institute. Three MoUs were signed with SKNAU, Jobner (Rajasthan), AAU, Jorhat (Assam) and MNIT, Jaipur 
(Rajasthan) to facilitate students for post-graduate research at the Institute. The research contributions of the Institute 
are reected in the 37 research papers, 11 lead papers, 112 research abstracts in seminars and symposia, 2 books, 2 
technical bulletin / training manuals etc. Scientists of the Institute were recognized on different platforms and received 
various awards and honours for the meritorious contribution.

PREFACE



I sincerely acknowledge the dedication, cooperation of all scientic, technical, administrative and supportive staff at 
the institute. I am sure that with their sincere efforts, we would be able to march ahead in fullling the mandate and 
objectives of the Institute and bring success and glory to the Institute in the years to come.

I am grateful to the Council for guidance, support and resources that were provided to the Institute. I convey my 
sincere gratitude to Dr Himanshu Pathak, Secretary, DARE and DG, ICAR, New Delhi for his constant support and 
guidance. I sincerely acknowledge the encouragement and support from Dr B.N. Tripathi, DDG (AS), ICAR, New 
Delhi. I am also grateful to Dr. V.K. Saxena, former ADG (AP&B), ICAR, New Delhi  and Dr P.K. Rout, Principal 
Scientist ( AGB), ICAR New Delhi from the Council for the constant support and coordination. 

Institute is grateful to Prof. PK Uppal, Chairman QRT and the members of QRT as well as to Dr Vishnu Sharma, 
Chairman RAC and members of RAC for reviewing research and development activities of the institute and providing 
constructive suggestions and guidance.

My heartfelt appreciation goes to Dr CP Swarnkar, I/C PME and Dr Ajit Singh Mahla, Scientist for their commendable 
job and untiring efforts in timely preparation of this annual report. The help rendered by Mr. JP Meena, ACTO, PME in 
compilation is thankfully acknowledged. I sincerely hope that this report will denitely serve as source of valuable 
information to the personnel associated with sheep and rabbit production and utilization.

(Arun Kumar)
Director 
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okf"kZd izfrosnu 2022

1
Hkk-d`-vuq-i-&ds- Hks- Å- vuq-la-] vfodkuxj

dsUnzh; HksM+ ,oa Æu vuqla/kku laLFkku & ,d ifjp;

Hkk-Ñ-vuq-i-& dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku 
Hkkjrh; d`f"k vuqla/kku ifj"kn ¼Hkk-d`-vuq-i-½ dk ,d çeq[k 
laLFkku gS tks eq[; :i ls HksM+ ij vuqla/kku ,oa izlkj xfrfof/k;ksa esa 
layXu gSA bldh LFkkiuk o"kZ 1962 esa jktLFkku ds ekyiqjk esa gqbZ FkhA 
orZeku esa ;g ifjlj vfodkuxj ds uke ls yksdfç; gSA ;g ifjlj 

v©lr leqæ ry ls 320 ehVj dh Å¡pkbZ rFkk 26° 12^ 52-2^^ N 

¼26-2145° N½ v{kka'k ,oa 75° 45^ 24-84^^ E ¼75-7569° E½ 
ns'kkUrj ij fLFkr gSA ;g ifjlj ns'k ds 1510-0 gSDVs;j xeZ v/kZ 
'kq"d {ks= esa QSyk gqvk gSA

{ks= fof'k"V rduhdksa dks fodflr djus gsrq fofHkUu 
tyok;q {ks=ksa esa blds rhu {ks=h; vuqla/kku dsUnz gSaA mÙkjh 'khrks".k 
{ks=h; vuqla/kku dsUnz ¼,uVhvkj,l½ dh LFkkiuk o"kZ 1963 esa 
fgekpy izns'k ds le'khrks".k {ks= ¼dqYyw½ ds xM+lk esa dh xbZ FkhA 
nf{k.kh {ks=h; vuqla/kku dsUnz ¼,l,lvkjlh½ dh LFkkiuk o"kZ 
1965 esa rfeyukMq ds mi le'khrks".k {ks= eUukouwj esa dh xbZ FkhA 
e: {ks=h; ifjlj ¼,vkjlh½ dh LFkkiuk o"kZ 1974 esa jktLFkku ds 
'kq"d {ks= chdkusj esa dh xbZ FkhA oSKkfud rjhdksa dks ykxw djrs gq, 
,oa ubZ rduhdksa dks fodflr djds HksM+ rFkk [kjxks'k dh mRikndrk 
c<+kus ds fy, laLFkku vkSj mlds {ks=h; dsaæ dke dj jgs gSaA

laLFkku dk  Hkk-d`-vuq-i- & dsUnzh; HksM+ ,oa Åu vuqla/kku
uke o irk laLFkku] vfodkuxj&304 501] jktLFkku 

eq[;ky; vfodkuxj] jktLFkku 

{ks=h; ifjlj Ek: {ks=h; ifjlj] chNoky]
  chdkusj& 334 006] jktLFkku

  mÙkjh 'khrks".k {ks=h; vuqla/kku dsUnz]
  xM+lk ¼dqYyw½& 175 141] fgekpy izns'k

  nf{k.kh {ks=h; vuqla/kku dsUnz]
  eUukouwj] dksMkbZduky& 624 103] rfeyukMq

n`f"Vdks.k

fo'ks"kKksa] ;kstuk fuekZrkvksa] miHkksDrkvksa] vkS|ksfxd izeq[kksa ,oa 

vke turk ds e/; lrr HksM+ mRiknu gsrq fopkjksa ds vknku&iznku dks 

izksRlkfgr djuk o leL;kvksa dks lacksf/kr djukA

vf/kns'k

 HksM+ mRiknu] mRikn çlaLdj.k ,oa [kjxks'k ikyu esa lq/kkj ds 

fy, ewyHkwr rFkk izk;ksfxd vuqla/kku   

 HksM+ mRikndrk o`f) o izca/ku dh rduhdksa dk izlkj.k A

mn~ns';

 HksM+ ,oa [kjxks'k mRiknu ds lÒh igywvksa ij ewyHkwr ,oa 

izk;ksfxd vuqla/kku djuk

 LoPN ek¡l] nw/k ,oa rUrq rduhdksa dk fodkl] v|ru ,oa 

izek.khdj.k djuk

 HksM+ ,oa [kjxks'k mRiknu] LokLF; izca/ku ,oa mi;ksfxrk ij 

izf'k{k.k nsuk

 HksM+ mRiknu dh mUur rduhdksa dks fdlkuksa] xzkeh.k 

nLrdkjksa ,oa fodkl dk;ZdrkZvksa dks LFkkukUrfjr djuk

 HksM+ mRiknu ,oa mRikn rduhd ls lacaf/kr ijke'kZ ,oa 

ijke'khZ lsok,¡ miyC/k djkuk

laLFkku us HksM+ ds u, miHksn tSls dkyhu Åu mRiknu ds fy, 

vfodkfyu] eghu Åu mRiknu ds fy, Hkkjr esfjuks ,oa çfr HksM+ 

vf/kd eseusa gsrq cgqÁtrk esa o`f) ds fy, vfo'kku fodflr fd, gSaA 

Lons'kh HksM+ uLyksa ds çn'kZu esa lq/kkj ds fy, oSKkfud ikyu] çtuu] 

iks"k.k] iqu#Riknu] LokLF; ,oa çca/ku çFkkvksa dk fodkl fd;k 

x;kA fodflr dh xbZ dqN egRoiw.kZ rduhd® esa ekal ds fy, eseus 

dk l?ku mRiknu] deh d¢ le; f[kykus ds fy, lEiw.kZ vkgkj 

ofV~Vdk] {ks= fof'k"V [kfut feJ.k] eseuksa ds fy, nw/k ÁfrLFkkid 

¼eseukçk'k½] dqy fefJr vkgkj] fofHkUu çdkj dh pkjkxkg 

mRiknu ç.kkyh] vfodkfly & en ledkyu d¢ fy, Lons'kh 

var%;®uh Liat] d`f=e xHkkZ/kku] Òzq.k izR;kjksiu rduhd] laxfBr 

HksM+ ,oa cdjh QkeZ ds fy, jksx vkadMs+ lwpuk ç.kkyh] HksM+ jsoM+ ds 

fy, ;kstukc) jsoM+ LokLF; dSysaMj] {ks= fof'k"V la'kksf/kr d`fe 

çca/ku dk;ZØe] d`feuk'kd nok ds foosdiw.kZ mi;ksx ds fy, 
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yf{kr p;ukRed mipkj] Åu ds ewY; laof/kZr mRikn tSls fefJr 

Åuh dacy] 'kkWy] dkyhu] jtkbZ] yV jfLl;ka] pVkbZ;ka] daiksftV] 

ikS/k csx] gLrdyk dh oLrq,a ,oa ekal] nw/k vkSj Qj ds ewY; laof/kZr 

mRikn gSaA blds vfrfjDr] d`f"k esa csdkj Åu ds mi;ksx dh 

rduhd Hkh fodflr dh xbZ ,oa d`f"k esa tSfod [kkn ds :i esa 

mi;ksx djus ds fy, vfo[kkn rS;kj fd;k x;kA laLFkku us HksM+ksa dh 

lqjf{kr jksdFkke ds fy, ikyuk] eksVs Åu daiksftV dh /ofu 

vo'kks"k.k fo'ks"krkvksa dks ekius ds fy, /ofu bUlqys'ku midj.k] 

diM+s vkSj daiksftV ds FkeZy bUlqys'ku dks ekius ds fy, FkeZy 

bUlqys'ku midj.k tSls midj.kksa dk Hkh fuekZ.k fd;k x;kA 

lkekU; rkSj ij laLFkku] mlds {ks=h; dsaæksa ,oa HksM+ ifj;kstuk ij 

usVodZ dk;ZØe rFkk o`gr HksM+ cht ifj;kstuk dh lefUor 

bdkb;ksa }kjk Áfr o"kZ 3500 ls vf/kd mRre HksM+] cdjh vkSj 

[kjxks'k fdlkuksa dks csps @ forfjr fd;s tk jgs gSaA

çkS|ksfxfd;ksa ds vuqla/kku vkSj fodkl esa 'kkfey jgk gSA orZeku esa] 

laLFkku us viuss oSKkfudksa ds ekxZn'kZu esa Nk=ksa dks LukrdksÙkj vkSj 

ih,pMh dk;ZØeksa ds 'kks/k dk;Z ds fy, vuqla/kku lqfo/kkvksa dk 

foLrkj djus ds fy, ns'k ds fofHkUu fgLlksa esa fLFkr fo'ofo|ky;ksa 

,oa laLFkkuksa ds lkFk 22 le>kSrk Kkiu fodflr fd, gSaA

Sheep breeds covered under
different schemes

Main Campus

Regional Stations

NWPSI Units

MSSP Units

lgyXurk

laLFkku fu;fer :i ls Hkkjrh; d`f"k vuqla/kku ifj"kn laLFkkuksa] jkT; 

d`f"k fo'ofo|ky;ksa] jkT; i'kq fpfdRlk fo'ofo|ky;ksa] fodkl 

eaMy ,oa vU; vuqla/kku laxBuksa ds lkFk lgyXurk ds ek/;e ls 

Main Campus ICAR-CSWRI Avikanagar 

AvishaanAvikalin Patanwadi

ARC
 Bikaner

CIRG 
Makhdoom

MPKV 
Rahuri

LRS 
Palamner

PGRIAS
Kattupakkam

NWPSI Units

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

CSWRI 
Avikanagar

RAJUVAS 
Navania

KVAFSU 
Bidar

TANUVAS 
Salem

MSSP Units

Malpura Sonadi Mandya Mecheri

NTRS 
Garsa

Regional Stations

Chokla B. Merino SyntheticAvikalin

ARC
Bikaner

SRRC
Mannavanur
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Animal Nutrition

 

     

 

 

 
 

 

 

 

 

 

 

 

 

HRD AKMU ITMU ATIC Ag. Farm IEU Security  Vigilance Vehicle 

Research Advisory 
Committee

Institute Research 
Committee

Institute Management 
Committee

Administration

Account & Audit

Cash & Bill

Purchase & Store

PME

Of�cial Language 
Implementation

Animal Genetics 
& Breeding 

ARC, Bikaner
Network Project on
Sheep Improvement

NTRS, Garsa

Mega Sheep
Seed Project

SRRC, Mannavanur

Animal Physiology 
& Biochemistry

Animal Health

Textile Manufacturing 
& Textile Chemistry

Transfer of Technology 
& Social Science

Livestock Products 
Technology

DIRECTOR 

ICAR – CENTRAL SHEEP AND WOOL RESEARCH INSTITUTE
 

 
 
 

 ORGANOGRAM 
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laLFkku d¢ fy, Lohd`r ctV ,oa O;; ¼#i;s yk[kksa esa½ 

;¨tuk Lohd`r O;; mi;¨x   Áfr'kr  

@en 2020&21 2021&22 2022&23 2020&21 2021&22 2022&23 2020&21 2021&22 2022&23

v- Hkk-Ñ-vuq-i-& dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku

iwath 77-00 61-23 102-00 43-56 58-01 101-98 56-57 94-74 99-98

jktLo 1655-06 1588-63 1376-33 1609-15 1587-79 1376-33 97-23 99-95 100-00

osru 2779-65 2621-11 2612-67 2693-72 2621-11 2612-67 96-91 100-00 100-00

dqy 4511-71 4270--97 4091-00 4346-44 4266-91 4090-98 96-74 99-90 100-00
c- HksM+ fodkl ij usVodZ ifj;kstuk
iwath 14-27 7-00 5-00 8-50 5-66 5-00 59-57 80-85 100-00
jktLo 230-57 180-00 151-00 213-39 179-48 150-99 92-55 99-71 100-00
osru 55-17 43-64 42-50 55-17 43-64 42-50 100-00 100-00 100-00
dqy 300-01 230-64 198-50 277-06 228-78 198-49 92-35 99-19 100-00
l- esxk HksM+ cht ifj;kstuk
iwath 8-27 4-00 4-00 4-00 3-99 4-00 48--37 99-75 100-00
jktLo 181-65 146-00 132-00 161-12 145-80 132-00 88-70 99-86 100-00
dqy 189-92 150-00 136-00 165-12 149-79 136-00 86-94 99-86 100-00
dqy ;¨x  5001-64 4651-61 4425-50 4788-62 4645-48 4425-47 95-74 99-87 100-00
¼v$c$l½ 

jktLo l`tu ¼#i;s yk[kksa esa½

en 2020&21 2021&22 2022&23

d`f"k QkeZ mRikn dh fcØh 20-02 28-33 24-45
Åu ,oa mRikn dh fcØh 6-20 9-22 13-75
Ik'kq/ku dh fcØh 130-65 120-89 119-28
Ádk'ku¨ dh fcØh 0-00 0-10 0-25
fo'ys"k.kkRed ,oa ijh{k.k 'kqYd 0-67 1-35 0-95
izf'k{k.k 'kqYd 0-10 0-20 0-86
Á¨|¨fxdh dh fcØh 1-60 1-22 1-76
fofo/k 44-62 25-83 96-73
vU; 35-04 41-19 43-21
dqy 238-90 228-33 301-24

deZpkfj;®a dh fLFkfr ¼31-12-2022½

Js.kh LohÑr Hkjs gq, fjDr fjDr ¼izfr'kr½

funs'kd 1 1 0 00-00

oSKkfud 71 36 35 49-39

rduhdh 106 72 34 32-08

iz'kklfud 52 28 24 46-15

dq'ky lgk;d 76 17 59 77-63

dqy 306 154 152 49-70
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   fljksgh   142 218 132 221 369 1082 142 218 132 221 369 1082 

  dqy [kjx®'k   1489 1870 1931 2154 2241 9685 1489 1870 1931 2154 2241 9685

fdlkuksa dks tuunzO; dh fcØh@forj.k

iztkfr fooj.k csph xbZ la[;k

  2018&19 2019 2020 2021 2022 dqy

ÒsM+ ;¨tuk 
  Hkkd`vuqi & dsHksÅvuqla  547 396 535 521 746 2745
  HksM+ fodkl ij usVodZ ifj;kstuk 592 637 697 595 696 3217
  esxk HksM+ cht ifj;kstuk  264 346 531 549 572 2834
 LFkku ,oa uLy
  dsHksÅvuqlaa] vfodkuxj  82 75 203 197 297 854
   Ekkyiqjk  29 11 09 38 29 116
   vfodkyhu  00 00 50 62 77 189
   ikVuokM+h  98 76 80 76 152 482
   vfo'kku@thth,e   00 14 00 23 43 80
   nqEck  
  e{ksi] chdkusj 
   exjk  90 159 162 55 134 600
   ekjokM+h   128 224 142 139 197 830
   pksdyk  128 98 117 129 105 577
  m'kh{ksds] xM+lk 
   flUFksfVd HksM+  113 64 96 87 104 464
  n{ksvuqds] eUukouwj   
   Hkkjr esjhuks   124 96 111 68 151 550
   vfodkyhu  55 37 72 38 85 287
  lhvkbZvkjth] e[knwe
   eqTtQjuxjh   104 46 150 130 136 566
  ,eihdsoh] jkgksjh
   MDduh  67 96 86 121 80  450  
  ,yvkj,l ¼,lohoh;w½] ikyeusj 
   usYykSj   161 38 26 58 36 319
  ihthvkbZvkjvkbZ,,l ¼Vh,,u;woh,,l½] dVqiDDe 
   enzkl jsM+   42 74 131 92 113 452
  ,yvkjvkbZlh ¼dsoh,,Q,l;½w] ekaM~;k
   ekaM~;k   74 75 126 160 131 566
  ,e,lvkj,l ¼Vh,u;who,,l½] lsye
   eNsjh   35 134 131 126 141 567
  ,yvkj,l ¼vkjts;woh,,l½] mn;iqj
   lksukM+h   73 62 71 66 64 336 
 dqy HksM+   11403 1379 1763 1665 2014 8796
cdjh dsHksÅvuqlaa] vfodkuxj 
   fljksgh   142 218 132 221 369 1082 
[kjx®'k dsHksÅvuqla] vfodkuxj  506 550 521 511 506 2594
 m'kh{ksds] xM+lk   & 6 24 197 265 492
 n{ksvuqds] eUukouwj   983 1314 1386 1446 1101 6230
  dqy [kjx®'k   1489 1870 1931 2154 2241 9685
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Pkkjk ,oa cht mRiknu

fooj.k d¢Uæ 2018&19 2019 2020 2021 2022

lw[kk pkjk ¼fDo-½ vfodkuxj  2186-20 3696-88 2209-40 2408-90 1346-20
 chdkusj 708-15 850-00 681-45 474-84 144-50
 xM+lk 195-00 177-50 216-40 171-00 156-00
gjk pkjk ¼fDo-½ vfodkuxj  8513-31 10551-46 8292-14 4794-74 5870-06
 chdkusj 1431-97 1400-00 848-05 1066-35 775-00
 xM+lk 214-92 283-18 343-80 298-00 564-53
 eUukouwj & & & & 100-00
Qly cht ¼fDo-½ vfodkuxj  47-91 76-57 160-80 40-38 6-93
 chdkusj 55-17 61-20 & 38-36 14-95
?kkl cht ¼fDo-½ vfodkuxj 30-85 19-59 33-66 8-20 3-51
 xM+lk 0-16 0-16 0-085 0-25 1-00

Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la- ds izdk'kuksa dh :ijs[kk

  2018&19 2019 2020 2021 2022 dqy vkSlr@izfro"kZ

oSKkfudksa dh la[;k  60 51 46 39 36 232 46-4
'kks/k i=¨a dh la[;k  48 51 45 39 37 220 44-0
'kks/k i=¨a dh la[;k@oSKkfud 0-80 1-00 0-98 1-00 1-03 0-95 0-95
'kks/k i=
 jk"Vªh;  22 ¼45-8½ 25 ¼49-0½ 25 ¼55-6½ 20 ¼51-3½ 21 ¼56-8½ 113 ¼51-4½ 22-6
 vUrjkZ"Vªh; 26 ¼54-2½ 26 ¼51-0½ 20 ¼44-4½ 19 ¼48-7½ 16 ¼43-2½ 107 ¼48-6½ 21-4
ukl jsfVax
 4-00 rd 3 ¼6-3½ 0 ¼0-0½ 0 ¼0-0½ 1 ¼2-6½ 0 ¼0-0½ 4 ¼1-8½ 0-8
 4-01 ls 6-00 16 ¼33-3½ 17 ¼33-3½ 17 ¼37-8½ 12 ¼30-7½ 17 ¼45-9½ 79 ¼35-9½ 15-8
 6-01 ls 8-00 25 ¼52-1½ 30 ¼58-8½ 20 ¼44-4½ 11 ¼28-2½ 9 ¼24-3½ 95 ¼43-2½ 19-0
 8-00 ls vf/kd 1 ¼2-1½ 3 ¼5-9½ 8 ¼17-8½ 14 ¼35-9½ 11 ¼29-8½ 37 ¼16-8½ 7-4
 vKkr 3 ¼6-3½ 1 ¼2-0½ 0 ¼0-0½ 1 ¼2-6½ 0 ¼0-0½ 5 ¼2-3½ 1-0
dqy NAAS Ldksj  318-89 352-57 327-03 299-61 280-07 1578-27 315-65
vkSlr NAAS Ldksj@'kks/k i= 6-95 7-05 7-26 7-88 7-57 7-34 7-43
vkeaf=r 'kks/k i=  16 19 12 0 11 58 11-6 
Lkkjka'k  55 45 27 13 112 252 50-4
iqLrd  1 2 0 2 2 7 1-4 
iqLrd v/;k;  126 55 3 3 63 250 50-0
eSuqvy@cqysfVu  11 13 4 3 2 33 6-6
thu cSad iathdj.k  21 71 1 6 18 117 23-4

(Figures in parantheses indicates values in percentage)

laLFkku ,oa mi dsUnz¨a esa izf'k{k.k dk;ZØeksa dk vk;kstu

o"kZ dk;ZØe dh la[;k izfrHkkfx;ksa dh la[;k

  fdlku vf/kdkjh vU; dqy
2018&19 31 704 98 & 802
2019 34 766 106 & 872
2020 32 793 32 57 882
2021 43 1153 248 & 1401
2022 54 1077  262 1339
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izn'kZu Hkze.k
o"kZ lewg®a dh la[;k   izfrHkkfx;ksa dh la[;k

  fdlku efgyk,a fo|kFkhZ vf/kdkjh dqy

2018&19 51 1257 124 943 56 2380
2019 80 2223 231 2005 248 4707
2020 27 215  533 168 916
2021 35 870  114 87 1071
2022 101 1881  3085 88 5054

vfodkuxj esa ekSle laca/kh vk¡dM+s ¼Tkuojh ls fnlEcj] 2022½
åekg rkieku ¼ lsa-½ o"kkZ ¼feeh-½ o"kkZ fnol vkSlr gok vkSlr lw;Z vknzZrk ¼izfr'kr½ vkSlr

 vf/kdre U;wure   dk osx dh jks'uh  izkr% e/;kUg  ok"ihdj.k
     ¼fdeh@?kaVk½ ¼?kaVk@fnu½ 07-30 02-30 ¼feeh½
       cts cts

Tkuojh 9-58 21-39 16-40 4 1-72 6-23 90-77 78-77 1-63
Qjojh 14-71 29-34 0-00 0 2-81 9-34 86-07 73-96 4-73
ekpZ 20-58 38-00 0-00 0 2-34 9-13 70-52 62-26 7-07
vizSy 25-40 43-10 0-00 0 2-31 9-31 57-67 55-83 9-42
ebZ 29-10 43-55 0-00 0 3-91 8-95 57-45 53-29 11-17
twu 28-50 40-63 99-40 7 4-12 6-83 67-23 66-63 8-65
tqykbZ 24-81 33-97 286-20 22 1-97 3-58 90-65 88-06 3-46
vxLr 25-66 32-00 218-40 18 2-28 4-45 92-48 85-10 3-86
flrEcj 25-53 34-40 38-80 5 1-61 7-22 84-77 75-15 4-17
vDVwcj 19-37 34-21 58-80 2 1-18 8-01 79-81 70-23 4-27
uoEcj 13-37 30-05 0-00 0 0-98 8-54 80-60 75-53 3-07
fnlEcj 8-40 26-42 0-00 0 1-30 6-76 88-81 81-68 2-45

laLFkku }kjk fofÒUu laLFkkvksa esa izn'kZfu;ksa dk vk;kstu 
o"kZ izn'kZfu;ksa dh la[;k vkxaqrd® dh la[;k

2018&19 18 15416
2019 17 5741
2020 3 1500
2021 10 3140
2022 12 28400

ekuo lalk/ku fodkl

o"kZ izf'kf{kr O;fDr;ksa dh la[;k

 oSKkfud rduhdh iz'kklfud dq-l- deZpkjh

2018&19 16 6 5 &
2019 14 6 6 21
2020 12 14 1 &
2021 8 48 4 &
2022 10 & 4 &
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fofHkUu ;kstukvksa ds rgr lalk/ku jfgr fdlku ifjokjkas dks 
Ik'kq] nkuk&pkjk] nok ,oa vU; lkexzh fu%'kqYd miyC/k 
djokdj lgk;rk iznku dh xbZA ;kstukvksa dk ewy mís'; ¼i½ 
xzkeh.k bykd®a eas csj®txkj iq#"k®a @ efgykv®a dks Loj®txkj 

iznku djkuk] ¼ii½ fu/kZu ifjokj®a ds thou Lrj dks Åij mBkuk 
¼iii½ de ykxr esa i'kqv®a dk mRiknu c<+kuk ,oa ¼iv½ fuEu 
xq.koÙkk okys i'kqv®a d® mPp xq.koÙkk okyh ÒsM+®a ,oa cdjh;®a ls 
/khjs&/khjs foLFkkfir djuk gSA

laLFkku dh fofHkUu ;kstukvksa ds rgr fdlkuksa dks Ik'kq] nkuk&pkjk] nok ,oa vU; lkexzh forj.k

ifj;kstuk forfjr lkexzh ykHkkfFkZ;ksa dh la[;k  xk¡o@rglhy@ftyk
,llh,lih ;®tuk & eq[; ifjlj fljksgh cdfj;ka & 138 48 ekyiqjk ¼Vksad½ ds 14 xk¡o
 ekyiqjk HksM+ & 54 18
 [kjxks'k& 20] [kjxks'k dk fiatjk&10] 2
 pknj vkSj yksgs dk ikbi& 8 çR;sd] 
 Qsaflax& 100 QhV] ikuh dh Vadh 
 ¼500 yhVj½&2] vukt HkaMkj.k Vªad&2]
 [kjxks'k vkgj& 900 fdxzk
 i'kq/ku mi;ksfxrk fdV & 130 130
 xsgwa dk cht & 1500 fdxzk 38
 uhacw] ve:n] csj vkSj vkaoyk ds ikS/ks& 3000 75
 flykbZ e'khu] VkWpZ] ikuh dh cksry] 85
 Nkrk&1 çR;sd
,llh,lih ;®tuk & e{®i chdkusj HksM+& 108 36 ckMesj] iYyw ¼guqekux<+½
 cdjh& 10 5
 nkuk f[kykus d¢ VªQ] Lçs;j& 75  75
 çR;sd
 cSx] esfMflu fdV] ikuh dh cksry] 150
 ckYVh] Nkrk & 150 çR;sd 
 [kfut feJ.k &7-5 fDoVay 
 VkWpZ] ikuh dh cksry& 31 çR;sd 31
 dwy dSuokl& 25 25
,llh,lih ;®tuk & m'kh{ksds] xM+lk teZu vaxksjk [kjxks'k& 150] [kjxks'k 30 fgekpy çns'k
 fiatjksa&150] [kjxks'k vkgkj& 300
 fdxzk] fdYVk] Nkrk] nLrkus& 30
 çR;sd
 fdYVk] njkar] nLrkus& 30 çR;sd 30
,llh,lih ;®tuk & n{kvuqds]  [kjxks'k& 40 29 dksMkbduky ¼rfeyukMq½
eUukouwj HksM+& 63
esxk HksM+ cht ifj;kstuk ds rgr  ekyiqjk ÒsMs+& 110 24 ekyiqjk ¼jktLFkku½
ekyiqjk bdkbZ pknj]  yksgs dk ikbi] Nkrk
jktLFkku d¢ v/kZ&'kq"dh; {ks= esa d`f"k  fljksgh cdjh& 27 ¼18 eknk $ 9 uj½ 9 vjfu;k] cLlh] p®lyk]
fodkl vFkok vkthfodk lqj{kk ,oa  [kjxks'k& 30 ¼20 eknk $ 10 uj½ 5 Msapkokl] xjtsMk ,oa
fdlkuksa dh vkfFkZd l'kDrhdj.k gsrq  fiatjksa ds lkFk  l®Mk ¼jktLFkku½
lgHkkfxrk ij fdlku izFke ifj;kstuk [kfut feJ.k vkSj ued dh bZaVsa 65
 bZVh Vhdkdj.k& 2500 [kqjkd 59
 HkSal esa Ñf=e xÒkZ/kku& 241 131
 xsgw¡ ¼DBW&187½& 15 fDoVay 38
 lCth ds cht & 100 iSdsV 100
esjk xkao esjk x©jo & m'kh{ksds] xM+lk [kfut feJ.k& 50 fdxzk 48 fc"V fcgkj] dqYyw
vuqlwfpr tutkrh; ?kVd ds fy,  HksM+@cdjh@[kjxks'k& 365 175 Mwaxjiqj] mn;iqj] jktlean ,oa
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ifj;kstuk forfjr lkexzh ykHkkfFkZ;ksa dh la[;k  xk¡o@rglhy@ftyk

fodkl dk;Z ;kstuk ¼Mh,ih,lVhlh½ [kfut feJ.k& 384 fdxzk 200 nkSlk fty®a ds xk¡o
 ÁkFkefd fpfdRlk& 550  450
 HksM+ @[kjxks'k vkgkj& 15 Vu 225
 nkuk f[kykus d¢ VªQ @[kjxks'k ds 378
 fiatjs@yÄq midj.k& 378
 cht ¼ljlksa] puk] ewaxQyh] cktjk] 1305
 Xokj] eDdk½& 115-54 fDoaVy
 NksVs d`f"k midj.k& 3916 1503
 i'kq 'ksM lkexzh& 20 20
Vh,lih & m'kh{ksds] xM+lk njkar] nLrkus& 50 çR;sd 50 flLlw ¼ykgkSy Lihfr½
HksM+ fodkl usVodZ ifj;kstuk  ÒsMs+& 21 7 cMxk¡o] jkoN] xksxqUnk] >kM+ksy
d¢ rgr ekxjk Á{®= bdkbZ ¼Vh,lih½ flj®gh cdjs& 7 7 ¼mn;iqj½
 uSilSd Lçs;j&49 49
 IykfLVd Vc] Nkrk] VkWpZ] cSx& 100 100
 çR;sd
 thvkbZ 'khV&125] ikbi&125] Qsaflax 25
 caMy& 25 
 ikuh dh cksry& 50 25
HksM+ fodkl usVodZ ifj;kstuk d¢  eas<s+& 5] LED VkpZ& 40] 145 Mwaxjiqj ,oa mn;iqj ds xk¡o
rgr ekjokM+h bdkbZ ¼Vh,lih½ dwy dSuokl& 35] okVj dSaij& 100

fofHkUu ;kstukvksa ds rgr ykHkkfFkZ;ksa dks lkexzh forj.k
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fofHkUu ;kstukvksa ds rgr ykHkkfFkZ;ksa dks lkexzh forj.k
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çks- ih-ds- mIiy] v/;{k
iwoZ lykgdkj] iatkc ljdkj
,eMh] chchlhvks,y] cqyan'kgj
edku ua +770] lsDVj 17&,
xq#xzke 122 001 gfj;k.kk

MkW- ,l-,l- nfg;k] lnL;
iwoZ funs'kd] Hkkd`vuqi&ÒSal vuqla/kku laLFkku
808] lsDVj&14
fglkj 125 001 gfj;k.kk

MkW- okbZ-ih-,l- efyd] lnL;
vf/k"Bkrk 
i'kq tSo çkS|ksfxdh egkfo|ky;
x<+oklq
yqf/k;kuk 141 012 iatkc

Jh jkgqy diwj] lnL;
funs'kd] varjkZ"Vªh; O;kikj
fegkZ ,DliksVZ~l çkbZosV fyfeVsM
eaMh gkml esVªks LVs'ku
ubZ fnYyh 110 001

iapo"khZ; leh{kk lfefr ¼2016&21½

MkW- Mh-ds- ljek] lnL;
iwoZ funs'kd] jk"Vªh; 'kwdj vuqla/kku dsanz
edku ua- 42
ef.kdapu iFk] csyVksyk
xqokgkVh 781028 vle

MkW- ,l-ds- flaxyk] lnL;
iwoZ Á/kku oSKkfud] Hkkd`vuqi&,uMhvkjvkbZ
edku ua- 1028] lsDVj&9
djuky 132 001 gfj;k.kk
 
MkW- ih- dqekjkLokeh] lnL;
izksQslj ,oa foHkkxk/;{k 
tSo lwpuk foKku dsaæ 
eækl Ik'kq fpfdRlk egkfo|ky;
psUubZ 600 007 rfeyukMq

MkW- lh-ih- Lo.kZdkj] lnL; lfpo 
izHkkjh ih-,e-bZ 
Hkk-d`-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj & 304 501 jktLFkku

MkW- fo".kq 'kekZ] v/;{k
iwoZ dqyifr] jktqokl
ihthvkbZohbZvkj
t;iqj 302 031 jktLFkku

MkW- vkj-ds- fot] lnL;
iwoZ funs'kd] Hkkd`vuqi&,uch,thvkj
djuky 132 001 gfj;k.kk

MkW- jkt fd'kksj LoSu] lnL;
izksQslj ,oa foHkkxk/;{k
lhvksoh ,aM ,,p
tkyqdh 797 110 ukxkySaM

MkW- oh-oh- dqyd.khZZ] lnL;
iwoZ funs'kd vkbZlh,vkj&,uvkjlh ehV
,yihVh foHkkx
i'kq fpfdRlk foKku egkfo|ky;
lsysflg 796 0141 fetksje

MkW- lh-ih- Lo.kZdkj] lnL; lfpo 
izHkkjh ih-,e-bZ 
Hkk-d`-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj & 304 501 jktLFkku

vuqla/kku lykgdkj lfefr ¼2021&24½
MkW- ih-ds- jkÅr] lnL;
lgk;d egkfuns”kd ¼i'kq mRiknu vkSj çtuu½
Hkk-d`-vuq-i-  
d`f"k Hkou ubZ fnYyh & 110 001

MkW- ih- nkl] lnL;
çksQslj i'kq 'kjhj fØ;k foKku
MCY;wch;w,,Q,l
dksydkrk 700 037 if'pe caxky

MkW- ,l- çrkiu] lnL;
izksQslj ,oa foHkkxk/;{k
fDyfudy esfMflu foHkkx vkSj funs'kd lh,,QVh 
¼lsokfuo`Ùk½] eækl Ik'kq fpfdRlk egkfo|ky;
i'kq fpfdRlk egkfo|ky;
psUubZ 600 007 rfeyukMq

MkW- v#.k dqekj] lnL;
funs'kd
Hkk-d`-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj & 304 501 jktLFkku
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MkW- v#.k dqekj] v/;{k
funs'kd
Hkk-Ñ-vuq-ia & ds-Hks-Å-vuq-la-] 
vfodkuxj 304 501 jktLFkku

vf/k"Bkrk] lnL;
ihthvkbZohbZvkj
t;iqj 302 031 jktLFkku

funs'kd] lnL;
i'kq ikyu foHkkx
jktLFkku ljdkj] t;iqj 302 006 jktLFkku

MkW- ih-ds- jkmr] lnL;
ç/kku oSKkfud
Hkk-Ñ-vuq-ia&eq[;ky;
d`f"k Hkou] ubZ fnYyh 110 001

MkW- ch-ih- dq'kokgk] lnL;
ç/kku oSKkfud
Hkk-Ñ-vuq-ia&Òkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku
>k¡lh 284 003 mÙkj çns'k

Jh ih-ds- frokjh] lnL;
ofj"B foÙk ,oa ys[kk vf/kdkjh
Hkk-Ñ-vuq-i- 
d`f"k Hkou ubZ fnYyh 110 001 

laLFkku izca/ku lfefr

MkW- oh-ds- lDlsuk] lnL;
lgk;d egkfuns'kd ¼i'kq mRiknu vkSj çtuu½
Hkk-Ñ-vuq-ia-] 
d`f"k Hkou ubZ fnYyh 110 001

funs'kd] lnL;
i'kq ikyu foHkkx
jktLFkku ljdkj] t;iqj 302 006 jktLFkku

MkW- vfuy dqekj] lnL;
iz/kku oSKkfud
Hkk-Ñ-vuq-i- & Hkkjrh; d`f"k lkaf[;dh vuqla/kku laLFkku
ubZ fnYyh 110 012

MkW- fofiu dqekj] lnL;
ç/kku oSKkfud
Hkk-Ñ-vuq-i- & dsUæh; 'kq"d {ks= vuqla/kku laLFkku
tks/kiqj 342 003 jktLFkku

MkW- mes'k flag] lnL;
iz/kku oSKkfud
Hkk-d`-vuq-i- &dsaæh; xksoa'k vuqla/kku laLFkkua 
esjB 250 001 mÙkj izns'k

Jh vkbZ-ch- dqekj] lnL; lfpo
eq[; iz'kklfud vf/kdkjh
Hkk-d`-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj 304 501 jktLFkku
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 pkj ihf<+;ksa ls vf/kd inter-se vfo'kku HksM+ksa ds fy, tUe ds 

le; eseu®a dh la[;k 1-66 ls 1-81 ds lkFk çtuu {kerk 59-5 

ls 71-4 Áfr'kr rd FkhA tUe ds le;] 3] 6 vkSj 12 eghus dh 

mez ij vkSlr 'kjhj otu Øe'k% 2-7] 15-2] 23-9 vkSj 33-1 

fdxzk FkkA eseuksa dh 3 eghus dh mez esa vkSlr ÒsM+ mRikndrk 

n{krk ¼EPE½ 21-6 fdxzk ¼4 ihf<+;ksa esa 19-7 ls 24-2 fdxzk½ 

Fkh] tcfd blh vof/k ds fy, lacaf/kr vkadM+k eksuksVksdl 

ekyiqjk esa 15-1 fdxzk Fkk] tks n'kkZrk gS fd ÒsM+ mRikndrk 

n{krk esa vfo'kku HksM+ us ns'kh ekyiqjk HksM+ ls 43 Áfr'kr csgrj 

çn'kZu fd;kA

 ikVuokM+h jsoM+ esa nwX/kkoLFkk ds 70 fnuksa ds nkSjku vkSlr 

nSfud nw/k mRiknu 50-50 Áfr'kr HksM+ksa esa 0-75 ls >0-90 fdxzk 

nSfud mRiknu ds lkFk 0-754 fdxzk FkkA

 QkeZ Lrj ij pksdyk] ekjokM+h vkSj ekxjk HksM+®a esa o;Ldksa dh 

okf"kZd v©lr Åu mRiknu Øe'k% 2096-32] 1175-00 vkSj 

1171-38 xzke FkkA

 mÙkjh 'khrks".k {ks=h; vuqla/kku dsUnz] xjlk esa Hkkjr esfjuks 

vkSj xíh flaFksfVd esa vkSlr okf"kZd o;Ld Åu mRiknu Øe'k% 

1-21 vkSj 1-32 fdxzk FkkA

 nf{k.kh {ks=h; vuqla/kku dsUnz] eUukouwj esa vkSlr okf"kZd 

o;Ld v©lr Åu mRiknu uj vkSj eknk Hkkjr esfjuks esa Øe'k% 

1-12 vkSj 1-70 fdxzk FkkA vfodkfyu esa lacaf/kr Åu mRiknu 

Øe'k% 1-83 vkSj 1-24 fdxzk FkkA

 ekyiqjk vkSj ikVuokM+h HksM+ksa ls Á'khru ls igys vkSj fi?kyus 

ds ckn Ropk QkbczksCykLV loa/kZu® dh vkSlr thforrk 

90&95 Áfr'kr FkhA

 nsj ls xHkkZoLFkk ds nkSjku ekyiqjk HksM+ dh iwjdrk ij 

v/;;u us lq>ko fn;k fd xHkZorh HksM+ ds vkgkj esa de ls 

de 16 Áfr'kr vifj"d`r çksVhu gksuk pkfg, rkfd eseuksa ds 

tUe otu esa o`f) gks lds vkSj blds ckn ohfuax ij vf/kd 

otu gks tks varr% 'kjhj ds okafNr otu ds lkFk o/k dh vk;q 

dks de dj nsxkA

 vf/kd çksfi;ksfud vkSj de C;wfVfjd vEy mRiknu dh vksj 
#esu fd.ou ds LFkkukarj.k ds lkFk HksM+ksa dks eVj ¼Pisum 
sativum½ Hkwlk f[kykdj ekyiqjk HksM+ksa dks f[kykus okys 

rdjkfrc feJ.k dks 1@3  ¼300 xzke ls 200 xzke½ rd de 
fd;k tk ldrk gSA lHkh iks"kd rRoksa dh ikpu'kfDr esa lq/kkj 
vkSj mPp :feuy thok.kqoh; ukbVªkstu la'ys"k.k ds lkFk 

rdjkfrc feJ.k dks f[kykÃ dks vkaf'kd :i ls 1@3  rd de 
djus ds ckn Hkh vfo'kku HksM+ksa dks usfi;j lkbyst f[kykuk 
Qk;nsean ik;k x;kA 

 fQfu'kj eknk eseu¨a ds vkgkj esa lEiw.kZ vkgkj ofV~Vdk esa 30 
Áfr'kr Lrj ij gst Y;wluZ dks 'kkfey djuk csgrj vkgkj 
:ikarj.k vuqikr ds lkFk ykÒnk;d jgkA

 usfi;j ?kkl vkSj isM+ dh ifÙk;ksa dh rqyuk esa HksM+¨a d® yseu 
?kkl ;qDr lkbyst f[kykus ls Øe'k% 26-32 vkSj 6-02 Áfr'kr 
de ehFksu mRltZu gksrk gSA

 'kjhj otu ds 3 Áfr'kr dh nj ls lEiw.kZ vkgkj ofV~Vdk 
¼jkfrc feJ.k % lsØal ?kkl] 30%70½ dks f[kykus ls ehFksu 
mRltZu ekyiqjk HksM+ksa esa U;wure vkSj mlds ckn vfo'kku ,oa 
ikVuokM+h HksM+ksa esa vf/kdre gksrk gSA

 fu;a=.k lewg dh rqyuk esa tM+h&cwfV;ksa fefJr vkgkj ¼@ 50 
xzke@fnu½ f[kykus ij ekyiqjk es<+s esa dkQh de L[kyu le;] 
vf/kd oh;Z dh ek=k] vf/kd L[kyu vkSj 'kqØk.kqvksa dh la[;k 
jghA

 vfo'kku HksM+ksa dks vfrfjDr iks"kd rRoksa dh [kqjkd nsus ls HksM+ksa 
dh çtuu {kerk ij dksbZ ldkjkRed çHkko ugha gqvkA 
gkykafd] çlo iwoZ HksM+ksa ds otu vkSj eseuksa ds tUe otu ds 
lkFk&lkFk nw/k NqM+kus dh voLFkk ds otu ij ldkjkRed 
çHkko ns[kk x;kA

 çkstsLVsjksu Liat vkSj Liat gVkus ij 200 IU PMSG ds lkFk 
ekStwnk çksVksdkWy dh rqyuk esa 12 fnuksa ds fy, vra%;®fu 
çkstsLVsjksu Liat dk mi;ksx djds ,d u;k fMtkbu fd;k x;k 
en ledkyu çksVksdkWy vkSj Liat fudklh ds 36 ?kaVs esa 
GnRH batsD'ku] xHkkZ/kku nj ds ekeys esa csgrj çn'kZu djrk 
gSA  blds vykok] Liat gVkus ds 48 vkSj 54 ?kaVs dh rqyuk esa 

izeq[k miyfC/k;ka
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36 vkSj 44 ?kaVs esa rjy BaMk oh;Z dk mi;ksx djds fuf'pr 
le; Ñf=e xÒkZ/kku djus ij csgrj xHkZ/kkj.k nj ikbZ xbZA

 nks eghus dh vof/k ds fy, ike rsy dh iwjdrk vkSj fcuk 
fdlh olk iwjdrk ds fu;a=.k vkgkj dh rqyuk esa n-3 PUFA 
le`) eNyh rsy dh vkgkj iwjdrk us cgqÁt vfo'kku HksM+ksa esa 
vMa mRltZu nj esa Øe'k% 37-3 vkSj 44-8 Áfr'kr dh o`f) 
dhA ike rsy vkSj fu;af=r HksM+ksa dh rqyuk esa eNyh rsy dh 
iwjdrk okyh HksM+ksa esa Øe'k% 15-6 vkSj 25-1 Áfr'kr vf/kd 
cgqÁtrk FkhA

 yxHkx 12 lIrkg rd xSj&cgqÁt ekyiqjk HksM+ksa esa eqag }kjk 
esVQkWfeZu ds nsus ij xHkkZoLFkk ds 30osa fnu ij ij iwoZ 
vMamRltZu dwi® dh la[;k esa 53-2 Áfr'kr] vMamRltZu nj esa 
67-4 Áfr'kr vkSj Òzw.k nj esa 36-5 Áfr'kr dh o`f) gqbZA blds 
lkFk gh] esVQkWfeZu us ,LVªkfM;ksy] balqfyu] dqy dksysLVªkWy 
vkSj ,yMh,y&dksysLVªkWy dh ifjlapkjh lkaærk ij ,d 
egRoiw.kZ neudkjh çHkko Hkh MkykA

 ekyiqjk es<+ksa esa 40 vkSj 45 fMxzh lsfYl;l ij rkih; ruko ds 
nkSjku Ropk dh lrg vkSj eyk'k; dk rkieku dkQh vf/kd 
FkkA ifjlapkjh dksfVZlksy 40 vkSj 45 fMxzh lsfYl;l ij dkQh 
c<+ x;k] tcfd Vh 3 esa o`f) 40 vkSj 45 fMxzh lsfYl;l ij 
e/;e FkhA

 nqack HksM+ ds nw/k esa gkbMªksfyfll ds ckn dqy vkWDlhdj.kj®/kh 
{kerk ¼TAC½ esa o`f) dkQh vf/kd Fkh vkSj fVªfIlu 
gkbMªksykbtsV esa 80 ls 134 vkSj vYQk& dkbeksfVªflu 
gkbMªksykbtsV esa 5 ls 51 rd FkhA isiSu gkbMªksykbtsV ds TAC 
esa mPpre% o`f) ,atkbe ds lkFk 2 ?kaVs Å"ek;u esa ntZ dh xbZA

 nqack HksM+ ds nw/k ls vkWDlhdj.kj®/kh le`) çks&fLdu nqX/k 
yks'ku ¼vfolq/kk½ fodflr fd;kA

 nks eghus dh vof/k ds fy, n-3 PUFA le`) eNyh rsy ds 
vkgkjh; iwjdrk us balqfyu] Xywdkst vkSj ,LVªkfM;ksy Lrjksa dks 
la'kksf/kr  djds  dwfid VuZvksoj vkSj vMa mRltZu dks c<+k;kA 
n-3 PUFA iwjd ekyiqjk HksM+ksa esa QkWfydy esa Xywdkst] balqfyu 
vkSj lacaf/kr fodkl dkjdksa ds Lrj dks fu;af=r djus okys 
thu tSls PPAR-γ, GLUT-4, IGF-I, IGF-II vkSj IGFIR 
dh vfHkO;fDr dks Åij fofu;fer fd;k x;kA

 vU; tSfod [kkn vuqç;ksxksa vkSj fu;a=.k dh rqyuk esa cdjh 
[kkn ds ç;ksx ls Qly dh cqokbZ vkSj dVkbZ ds ckn e`nk 
dkcZfud lkexzh lkFkZd #i ls vf/kd FkhA cqokbZ ds le; HksM+ 

vkSj [kjxks'k dh [kkn esa e`nk dkcZfud lkexzh cjkcj Fkh vkSj 
vfo[kkn ,oa fu;a=.k ls lkFkZd #i ls vf/kd FkhA Qly dh 
dVkbZ ds ckn] vuqekfur e`nk dkcZfud lkexzh vfo[kkn] HksM+ 
[kkn vkSj cdjh [kkn ds vuqç;ksx ds cjkcj Fkk vkSj fu;a=.k 
ds eqdkcys lkFkZd #i ls vf/kd FkkA Qly dVkbZ ds ckn 
tSfod [kknksa esa] [kjxks'k dh [kkn ds ç;ksx ls vf/kdre 
e`nk&rkack vkSj e`nk&tLrk ,oa] lkFk gh fDyVksfj;k VukZfV;k 
ds lw[ks pkjs dh mit Hkh ntZ dh xbZA

 100 Áfr'kr vuq'kaflr u=tu ek=k ¼RDN½] 75 Áfr'kr 
RDN$WW @ 500 fdxzk@gsDVs;j vkSj 100 Áfr'kr 
RDN$WW @ 500 fdxzk@gsDVs;j ds ç;ksx ls fu;a=.k ij 
Øe'k% 32-7] 41-7 vkSj 53-5 Áfr'kr vf/kd gjs pkjs dh mit 
ntZ dh xbZA

 ugj ds ikuh ¼3759 yhVj½ ds lkFk eseuksa dks f[kyk, x, tbZ 
ds lw[ks pkjs esa vkHkklh ikuh dh vko';drk Hkwty ¼5301 
yhVj½ dh rqyuk esa çfr ;wfuV 'kjhj ds otu esa de ikbZ xbZ 
vkSj blfy, HksM+ mRiknu ds fy, vf/kd ikuh mRiknd gSA

 'kq"d ikfjfLFkfrdh esa lhou ?kkl dh ty mRikndrk ¼0-50 
?ku ehVj@fdxzk½ /kkeu ?kkl ¼0-69 ?ku ehVj@fdxzk½ dh 
rqyuk esa vf/kd FkhA HksM+ mRiknu ç.kkyh ds fy, vkHkklh ikuh 
dh vko';drk ds ekeys esa Xokj ds lw[ks pkjs ds la;kstu esa 
/kkeu dks f[kykuk lcls vf/kd mRiknd gSA

 vfodkuxj d¢ HksM+ jsoM+®aa esa izfr 1000 HksM+ fnol ij ldy 
okf"kZd rqY;kad vkSlr e`R;qnj ¼EADR½ 0-372 ¼13-60 
izfr'kr okf"kZd eR̀;qnj d¢ led{k½ jghA eR̀;q d¢ izeq[k xSj 
fof'k"V dkj.k ;d̀r 'kksFk ¼28-8 izfr'kr½] fueksfu;k ¼20-2 
izfr'kr½] lsIVhlhfe;k@V®Dlhfe;k ¼12-9 izfr'kr½ ,oa 
vka='kksFk ¼8-3 izfr'kr½ jgsA cdfj;®a d¢ jsoM+ esa ldy okf"kZd 
rqY;kad vkSlr èR;qnj 0-333 izfr 1000 cdjh fnol jghA

 HksM+ksa esa yky vkar flaMªkse] ;Ñr&dks'kh; dkflZuksek vkSj 
uotkr eseuksa esa cgq vax ra= j®x dh igpku vkSj çca/ku fd;k 
x;kA QkeZ vkSj ç{ks= ls HksM+ksa esa RBPT ij] czqflyksfll ds 
fy, Øe'k% 13-8 vkSj 43-24 izfr'kr ldkjkRedrk FkhA

 LVª®axkbZy Átkfr] VªkbZD;wfjl Átkfr] LVª®axkbZyksbfMl 
isfiyksll] eksuhft;k Átkfr ,oa vkbZesfj;k Átkfr ds fy, 
okf"kZd laØe.k Øe'k% 67-8] 0-2] 13-5] 2-4 ,oa 22-1 
Áfr'kr jgkA LVª®axkbZy laØe.k dh lexz okf"kZd rhozrk 783-3 
vaMs izfr xzke Fkh vkSj vkSj d`feuk'kd gLr{ksi ls igys ,d 
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mPp nj ds lkFk 72-1 ¼ekpZ½ ls 2489-3 vaMs izfr xzke 
¼flracj½ rd jghA

 [kjxks'kksa esa vkbZesfj;k dh lexz okf"kZd laØe.krk 24-9 
Áfr'kr jghA ekSleh :i ls ;g 11-2 ¼twu&vxLr½ ls 46-6 
Áfr'kr ¼fnlacj&Qjojh½ rd jghA uoacj ls Qjojh rd 
ekfld laØe.krk >40 Áfr'kr jghA laØe.k dh dqy vkSlr 
rhozrk 7150 oocysts@xzke ey FkhA ekSleh :i ls ;g 20 
¼ekp Z&eb Z½ l s  y sdj 24570 oocysts@x z ke ey 
¼flracj&uoacj½ rd Fkh] tks fd Álo ekSle ¼e/; flracj ls 
e/; ekpZ½ vkSj ohuj ,oa xzksvj dh miyC/krk ds lkFk lh/kk 
laca/k n'kkZrk gSA vk;q&okj çksQkby esa o;Ld ¼1980 
oocysts@xzke ey½ dh rqyuk esa ;qok ¼ohuj@xzksoj½ esa mPp 
rhozrk ¼14650 oocysts@xzke ey½ ds lkFk egRoiw.kZ 
fHkUurk fn[kkbZ nhA

 bu foVªks EHA ij] gjflaxkj dh ifÙk;ksa vkSj Qyksa dk tyh; 
vdZ nksuksa Òzq.k fodkl vkSj vaM lspu fu"ks/k esa vR;f/kd 
çHkkoh ¼>95 Áfr'kr½ FkkA vjMw Nky ds lHkh vdZ ¼bFksukWy 
vdZ dks NksM+dj½ esa Òzq.k fodkl  ij e/;e ¼>70 Áfr'kr½ 
fu"ks/kkRed xfrfof/k vkSj vaM lspu ¼,lhVksu vdZ dks 
NksM+dj½ ij mPp ¼>90 Áfr'kr½ fu"ks/kkRed çHkko FkkA jhBk 
Qy ds esFkukWy] bFksukWy] gkbMªksvYdksgy vkSj ,lhVksu ds 
vdZ dk dksbZ Òzq.kuk'kd çHkko ugha Fkk] ysfdu vaM lspu 
¼>95 Áfr'kr½ dks jksdus esa vR;f/kd çHkkoh FksA ;|fi bu 
foVªks v/;;u ij gkjflaxkj dh ifÙk;ksa vkSj Qyksa ds lHkh vdZ 
us mRd`"V ykokZ ekjd xfrfof/k fn[kkbZ( gkyk¡fd] ifÙk;ksa ds 
bFksukWy ds vdZ vkSj Qyksa ds esFkukWy ds vdZ esa lcls vf/kd 
ykokZ ekjd xfrfof/k FkhA vjMw dh Nky vkSj jhBs ds Qy ds 
lHkh vdZ esa mRd`"V ykokZ ekjd xq.k gksrs gSaA

 flracj esa ,l ykbu esa d`feuk'kd mipkj ds ckotqn] 
vf/kdka'k voljksa ij ekfld vkSlr vaMksa dh la[;k ,l ykbu 
dh rqyuk esa vkj ykbu esa dkQh de jghA mÙkjh 'khrks".k {ks=h; 
vuqla/kku dsUnz] xjlk esa vuqdwy tyok;q ifjfLFkfr;ksa ds 
nkSjku laØe.k dh rhozrk ,l ykbu dh rqyuk esa vkj ykbu esa 
30&65 Áfr'kr de jghA olar _rq ds nkSjku çlo okyh 
HksM+ksa esa FECs ds ifjek.k us nksuksa ykbuksa esa LVª®axkbZy vaMksa 
dh la[;k esa fof'k"V çlodkyhu o`f) dh vuqifLFkfr dks 
çnf'kZr fd;kA gkykafd] vaMks a dh la[;k es a fof'k"V 
çlodkyhu o`f) ,l&ykbu HksM+ksa esa dsoy 'kjn _rq ds 
nkSjku ns[kh xbZA bl çdkj] x®yÑfe çfrjks/k ds fy, çtuu 

ls pkjkxkg laØkedrk dks de djds egkekjh foKku ds 
laHkkfor ykHk gksrs gSaA

 okLrfod le; ihlhvkj us nksuksa uLyksa esa vkj ykbu HksM+ dh 
rqyuk esa ,l ykbu HksM+ esa baVjQsjkWu xkek dh Åij fofu;fer 
vfHkO;fä fn[kkbZA vkj ykbu ekyiqjk HksM+ esa IL5 ds Lrj esa 
mYys[kuh; o`f) Hkh ns[kh xbZA d`feuk'kd mipkj iwoZ voLFkk 
¼vxLr½ ij IL2, IL6, IL12 vkSj IL13 thu vfHkO;fä dks 
,l HksM+ dh rqyuk esa vkj HksM+ esa lkFkZd #i ls Åij fofu;fer 
FkhA ,l HksM+ dh rqyuk esa vkj HksM+ esa d`feuk'kd mipkj ds ckn 
dh voLFkk ¼flracj½ ij IL6 Åij fofu;fer Fkk vkSj IL18 
uhps fofu;fer FkkA v/;;u ls irk pyrk gS fd ekyiqjk HksM+ esa 
ijthoh çfrjks/k dh Th2 opZLo okyh çfrfØ;k gSA

 [kjxks'k pellet esa eksfjaxk ds iÙkksa ds lkFk 40 Áfr'kr rd 
jkfro feJ.k ds çfrLFkkiu ls [kjxks'kksa esa larks"ktud fodkl 
çn'kZu ds lkFk csgrj vkgkj ykxr çkIr gksrh gSA

 mUur eksVh Åu ¼Mhgs;fjax rduhd dk mi;ksx djds½ ls 
gFkdj?kk dkyhu] Åu@ vaxksjk feJ.k ¼70%30½ lqbZ iap 'khV 
ls csch jtkbZ vkSj ÅaV Åu ls fuVosvj@iq#"kksa ds diM+s] tSdsV 
tSls ewY;of/kZr mRiknksa ds fy, fefJr diMs dk fodkl fd;kA

 vfo'kku Åu dh xq.koÙkk esa lq/kkj ds fy, ,d ykxr çHkkoh 
;kaf=d çlaLdj.k ¼Åuh dkfMaZx çfØ;k½ ds ckn /kheh xfr 
dh dikl dkfMaZx ds ,dy xeu dk irk yxk;k x;kA

 'kq) eksVh Åu lSifyax cSx dh rqyuk esa Åu vk/kkfjr lSifyax 
cSx ¼70 Áfr'kr Åu½ esa csgrj 'ksYQ&ykbQ gksrh gSaA cht 
vadqj.k ds fy, Åuh lSifyax cSx ds ewY;kadu ls irk pyrk gS 
fd IykfLVd cSx ¼76-5 Áfr'kr½ dh rqyuk esa Åu vk/kkfjr 
lSifyax cSx ¼92-5 Áfr'kr½ esa cht dk vadqj.k 16 Áfr'kr 
vf/kd gksrk gSA 90osa fnu] Åu vk/kkfjr lSifyax cSx ds lkFk 
ikS/ks dh dqy ÅapkbZ 11&12 Áfr'kr vf/kd FkhA

 pkoy Hkwlk ¼RS½ vk/kkfjr çcfyr tSo&daiksftV fodflr 
fd;kA {kkj$,atkbe mipkj ds ifj.kkeLo:i tSo&daiksftV 
dh rU; 'kfDr esa vf/kdre ¼20 Áfr'kr½ lq/kkj gqvkA 
mipkfjr RS tSo&daiksftV dh çHkko 'kfDr ¼dBksjrk½ esa 
80 ls 93 Áfr'kr rd lq/kkj gqvkA {kkj vkSj ,atkbe mipkfjr 
RS tSo&daiksftV ds fy, lEihMd {kerk esa Øe'k% 43-7 
vkSj 87-5 Áfr'kr dk lq/kkj gqvkA RS tSo&daiksftV~l dh 
/ofu lapj.k gkfu 26&29 Mhch dh lhek esa ikbZ xbZA bl çdkj] 
,atkbe&la'kksf/kr RS çcfyr ck;ks&daiksftV ukxfjd vkSj 
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?kjsyw lkeku vuqç;ksxksa ds fy, ,d mi;ksxh vkS|ksfxd mRikn 
esa pkoy ds Hkwls ds oSyksjkbts'ku dk ,d vPNk rjhdk gSA

 daiksftV vkSj vU; lkefxz;ksa ds ek/;e ls /ofu lapj.k gkfu 
dk vuqeku yxkus ds fy, ,d midj.k dks fMtkbu vkSj 
fufeZr fd;k x;kA /ofu lapj.k gkfu eki ds fy, fodflr 
midj.k u dsoy ljy cfYd etcwr ,oa fo'oluh; 
lsV&vi gSA 

 tyok;q lek;kstu Åuh oL=ksa ij v/;;u us fu;a=.k Åuh diM+s 
dh rqyuk esa PCM ysfir oL=ksa us rkih; çfrjks/k esa òf) dk 
çn'kZu fd;kA PCM ysfir Åuh oL= BaMh fLFkfr esa xehZ vkSj xeZ 
fLFkfr esa BaMd çnku djrs gSaA lHkh rhu PCM ¼ihbZth&1000] 
bZdkslsu vkSj VsVªkMsdsukWy½ esa] bdkslsu PCM dks lcls vf/kd 
Qk;nsean ik;k x;k gS] ftlus xekZgV dks yxHkx 1-8 fMxzh 
lsfYl;l rd de dj fn;kA blh rjg BaM dh fLFkfr esa Hkh 
bZdkslsu PCM vU; nks ls csgrj ik;k x;k gSA

 Vªh chu vkSj Hkkjrh; enkj Åuh diM+ksa ds fy, vPNs çkd`frd 
jtad lzksr ds :i esa ik, x,A

 IykTek vkSj fpVkslu ds la;kstu us Åu ds f'kfFkyhdj.k 
fldqM+u dks dkQh de dj fn;kA

 Åu irokj ds ykHkksa esa feêh esa ueh dh mPp ek=k vkSj ikS/kksa dh 
vf/kd o`f) 'kkfey gSA fu;a=.k mipkj dh rqyuk esa Åu 
irokj esa Qyksa dk vkdkj vkSj mit Hkh csgrj FkhA

 vfo'kku ¼52-08½ eseuks a dh rqyuk esa ekyiqjk eseuks a 
¼54-19½ esa mYys[kuh; :i ls mPp Mªsflax Áfr'krrk 
¼ELW½ ns[kh xÃA

 [kstjh f[kyk, x, eseuksa dh rqyuk esa eksfjaxk ifÙk;ka f[kyk, 
x, eseuksa esa ekal dk mPp Mªsflax Áfr'krrk vkSj ykyhek eku 
ewY; ns[kk x;kA

 75 Áfr'kr jkfro feJ.k ds lkFk vkaoyk ds iÙks ¼25 Áfr'kr½ 
f[kyk, x, e seuk s a  e s a  mYy s[kuh; :i l s  vf/ kd 
vkWDlhdj.kj®/kh xfrfof/k] ghes'ku vkSj ghe vk;ju ,oa fuEu 
TBARS eku ns[ks x,A vkgkj esa eksfjaxk ds Lrj esa o`f) ds lkFk 
ekal esa vkWDlhdj.kj®/kh xfrfof/k esa lkFkZd o`f) gqbZA

 ik;l&vk/kkfjr eVu lkWlst esa mi;ksx ds fy, 10 Áfr'kr HksM+ 
IykTek çksVhu gkbMªksykbtsV dk lekos'k lcls vPNk ik;k x;kA

 fdlkuksa ¼34753½ dks çn'kZfu;ksa] ;k=kvksa] baVjQsl cSBdksa] 
çf'k{k.kksa] xksf"B;ksa] çn'kZuksa] eksckby vk/kkfjr lykg] 

lkfgR; leFkZu] tkx:drk vfHk;ku] lkexzh leFkZu vkSj 
varj&laLFkkxr tqM+ko ds ek/;e ls ykHkkfUor fd;k x;kA

 fdlku&ÁFke ;kstuk esa] i'kq/ku] Qly] ckxokuh vkSj 

çkd`frd lalk/ku çca/ku vk/kkfjr ekWMîwy ds rgr rduhdh 

çn'kZuksa vkSj lkexzh leFkZu ds ek/;e ls fdlku ifjokjksa dks 

ykHkkfUor fd;k x;kA 'kSf{kd nkSjs ¼24 fdlku½] çf'k{k.k 

¼30 efgyk,a½] baVjSfDVo ehfVax ¼294 fdlku½ vkSj 

,Dlikstj Òze.k ¼24 fdlku½ ds ek/;e ls d`f"k vkSj 

i'kqikyu esa gkfy;k fodkl ds ckjs esa tkx:d fd;k x;kA

 nl oSKkfud® ,oa 4 Á'kklfud deZpkjh us izf'k{k.k dk;ZØe®a 

esa Òkx fy;kA

 HksM+ ,oa [kjx®'k ikyu esa vf/kdkfj;ksa] fdlkuksa rFkk efgyk 

nLrdkj®a ds dkS'ky fodkl ds fy, 54 izf'k{k.k dk;ZØe 

¼1339 ÁfrÒkxh½ vk;ksftr fd, x,A blds vykok] dqy 

5054 fgr/kkjdksa dks laLFkku esa muds Hkze.k ds nkSjku HksM+ 

vkSj [kjxks'k mRiknu esa uohure fodkl ds ckjs esa tkx:d 

fd;k x;kA

 laLFkku esa fofÒUu jkT; d¢ fo'ofo|ky;®a ls 19 fo|kFkhZ;®a us 

mud¢ Lukrd®Rrj ,oa ih,pMh ikB~;Øe ds vUrZxr vuqla/kku 

dk;Z fd;kA blds vykok] laLFkku esa 6 dkWystksa ds 262 Nk=ksa 

dks baVuZf'ki çf'k{k.k fn;k x;kA

 bl o"kZ ABIC ds rgr dqy 20 buD;wcsVh iathd`r fd, x, 

vkSj HksM+ vkSj [kjxks'k mRiknu ds {ks= esa 8 le>kSrk Kkiuksa ij 

gLrk{kj fd, x,A

 laLFkku dh ;®tukv®a }kjk fdlkuksa dks jsoM+ esa vkuqoaf'kd 

lq/kkj gsrq dqy 2014 HksM+s] 369 cdfj;ka rFkk 2241 [kjxks'k 

csps@ forfjr fd, x,A

 dqy 37 'kks/k i= ¼21 jk"Vªh; ,oa 16 vUrZjk"Vªh;½ izdkf'kr 

fd, x, rFkk 54-1 Áfr'kr ys[k >6-00 ukl jsVsM 'kks/k tuZy 

¼29-8 Áfr'kr >8-00 ukl jsVsM 'kks/k tuZy lfgr½ esa 

izdkf'kr fd, x,A

 bl o"kZ laLFkku us ,d isVsaV /ofu lapj.k gkfu midj.k ds fy, 

vkSj nks VªsMekdZ vfo&j{kd ,oa vfolsi ds fy, çkIr fd,A

 laLFkku d® vkoafVr ctV dk yxÒx 100-00 Áfr'kr mi;®x 

fd;kA ÁkS|¨fxdh] mRikn®a dh fcØh] ijh{k.k] izf'k{k.k bR;kfn 

ls 301-24 yk[k #i;s dk jktLo vÆtr fd;k x;kA 
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ekal] Æu ,oa nw/k mRiknu ds fy, ns'kh HksM+ksa dk 
vkuqokaf'kd lq/kkj

QSd&ch thu dh thu®Vkbfiax gsrq o"kZZ 2022 ds nkSjku iSnk gq, 
vfo'kku ,oa th,e,e eseuksa ds jDr uewuks ls dqy 303 Mh,u, 
fudkys x,A n®u® thu®Vkbi ls mRiUu eseu®a esa 100 izfr”kr QSd&ch 
thu ds okgd g®uk larfr;®a esa QSd&ch thu dk ,d Áeq[k thu ds 
#i esa i`FkDdj.k g®uk lq>krk gSA

vfo'kku esa<+k

ÁFke N% ekgh ,oa o;Ld okf"kZd vkSlr Åu mRiknu ¼th,QokbZ½ 
Øe”k% 457 ,oa 791 xzke jgkA o"kZ 2022 esa n®u® Álo e©le ds nkSjku 
HksM+®a esa ldy v©lr nSfud nw/k mRiknu 748 xzke jgkA thforrk nj 
0&3] 3&12 ekg ,oa o;Ld voLFkk ij Øe'k% 76-28] 97-40 ,oa 
96-74 izfr'kr jghA

1        2      3      4       5       6      7       8      9       10      L

bp

1000

500

250
200
150
100

50

140 bp
110 bp

B+    BB   B+    BB    B+   B+   BB    B+   BB  B+

QSd&ch thu ds ihlhvkj mRikn dk vkjbZ fo'ys"k.k
B+¼ysu 1] 3] 5] 6] 8] 10% fo"ke FecB  okgd eseusa( ysu 2] 4] 7] 9% 

BBle:i FecB  okgd eseusa( ysu ,y% 50 chih Mh,u, lh<+h½

ckjg o"kksaZ ¼2011&22½ ds nkSjku çkIr pkj ihf<+;ksa esa vfo'kku HksM+ksa 
ds fodkl vkSj çtuu xq.kksa ds vkadM+ksa ds fo'ys"k.k ls irk pyrk gS 
fd pkj ihf<+;ksa esa vfo'kku HksM+ksa esa çtuu {kerk 59-5 ls 71-4 
izfr”kr ds chp tUe ds le; cPpks dh la[;k 1-66 ls 1-81 ds lkFk 
FkhA tUe] 3] 6 vkSj 12 ekg dh vk;q ij lexz vkSlr 'kkjhfjd Hkkj 
Øe'k% 2-7] 15-2] 23-9 vkSj 33-1 fdxzk FkkA lHkh dkjd tSls ih<h+] 
eseus ds fyax vkSj tUe ds çdkj eseuksa dh vyx&vyx mez esa 
'kkjhfjd Hkkj ds fy, egRoiw.kZ ik, x,A eseuksa dh 3 eghus dh mez esa 
vkSlr HksM+ mRikndrk n{krk ¼bZihbZ½ 21-6 fdxzk ¼pkj ihf<+;ksa esa 
19-7 ls 24-2 fdxzk½ Fkh] tcfd blh vof/k ds fy, lacaf/kr vkadM+k 
eksuksVksdl ekyiqjk esa 15-1 fdxzk Fkk] tks n'kkZrk gS fd vfo'kku us 
ns'kh ekyiqjk HksM+ ls bZihbZ esa 43 izfr”kr csgrj çn'kZu fd;kA A bu 
ifj.kkeksa us lq>ko fn;k fd eksuksVksdl HksM+ dh rqyuk esa çfr HksM+ 
vf/kd HksM+ ds lanHkZ esa cgqÁt vfo'kku HksM+ dk ikyu vis{kkd`r 
vf/kd Qk;nsean gSA

ih<+h Álfor iSnk gq, ,dkf/kd tUe ds le;                  tUe dk çdkj ¼izfr'kr½
 HksM+s eseus tUe izfr'kr cPpks dh la[;k ,dy tqMok f=d pkj    

th&1 274 455 59-49 1-66 40-51 53-65 5-47 0-36
th&2 472 856 71-39 1-81 28-60 62-29 8-26 0-85
th&3 376 665 60-90 1-77 39-09 46-01 13-56 1-33
th&4 60 104 66-67 1-73 33-33 58-33 8-33 -

vfo'kku HksM+ksa dh ih<+h&okj o`f) vkSj tUe ds le; cPpks dh la[;k ¼2011&2022½

cgiq tz  vfo'kku HkMs  + dk vkuoq kfa 'kd eYw ;kda u ,o a Álkj

laLFkku ifj;kstuk% ,thch@01@01@20&25

vkj-lh- 'kekZ] jktho dqekj] v#.k dqekj] ih-ds- efyd] ,-,l- eh.kk ,oa 
Mh-ds- 'kekZ

o"kZ 2022 ds nkSjku QkeZ ij iSnk gq, vfo'kku eseuksa dk tUe] 3] 6 
,oa 12 ekg dh vk;q ij lexz vkSlr 'kkjhfjd Hkkj Øe'k% 2-63] 13-
97] 23-48 ,oa 30-68 fdxzk FkkA okf"kZd lekxe ,oa lekxe ds 
vk/kkj ij tuu nj Øe'k% 100-40 ,oa 92-06 izfr'kr FkhA o"kZ 2022 
ds nkSjku vfo'kku HksM®a+ esa cgqiztrk 62-93 izfr'kr d¢ lkFk tUe ds 
le; cPpks dh la[;k 1-72 ikbZ xbZA 
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ih<+h&okj vfo'kku eseuksa dk vkSlr 'kkjhfjd otu ¼fdxzk½ ¼2011&2022½

dkjd tUe dk otu 3 eghus dk otu 6 eghus dk otu 12 eghus dk otu

dqy  2-65±0-02 15-16±0-13 23-87±0-22 33-11±0-31
ih<+h
 th&1 2-53±0-03 14-67±0-18 22-35±0-26 30-14±0-39
 th&2 2-65±0-02 16-31±0-14 25-02±0-20 33-25±0-26
 th&3 2-66±0-03 14-98±0-16 23-83±0-26 33-72±0-36
 th&4 2-77±0-06 14-67±0-37 24-29±0-75 35-33±1-05
fyax  ** ** ** **

 uj 2-73±0-02 15-93±0-15 25-80±0-25 37-04±0-37
 eknk 2-58±0-02 14-39±0-15 21-94±0-26 29-18±0-35
tUe dk çdkj ** ** ** **

 ,dy 2-93±0-03 17-44±0-20 25-94±0-31 34-25±0-42
 cgq 2-38±0-02 12-88±0-12 21-80±0-22 31-97±0-32

** lkFkZd :i ls fHkUu ¼ih<0-05½

vfo'kku HksM+ dh ih<+h&okj HksM+ mRikndrk n{krk ¼2011&2022½

dkjd tUe 3 ekg

dqy  4-34 21-57 
ih<+h
 th&1 3-97 20-10
 th&2 4-47 24-17
 th&3 4-43 19-67
 th&4 4-52 19-73
tUe dk çdkj
 ,dy 2-91 14-76 
 cgq 5-11 25-23 

cgqLFkku ijh{k.k dk;ZØe ds rgr dqy 152 ¼74 uj o 78 eknk½ 

QSd&ch thu okgd vfo'kku HksM+s jktLFkku] gfj;k.kk] fgekpy 

çns'k ,oa dukZVd ds fdlkuksa vkSj ljdkjh ,tsalh d® Ánku dh xbZA

QkeZ ,oa iz{ks= esa ekal mRiknu gsrq ekyiqjk HksM+ksa dk 

vkuqokaf'kd lq/kkj 

esxk HksM+ cht ifj;kstuk

ih-ds- efyd] ,l-,l- feJk] v:.k dqekj] ,-,l- egyk] vkj-,l- 

xksnkjk ,oa okbZ eh.kk

QkeZ esa ekyiqjk eseuksa dk tUe] 3] 6 ,oa 12 ekg dh vk;q ij 

lexz 'kkjhfjd vkSlr Hkkj Øe'k% 3-26] 15-25] 26-70 ,oa   

32-69 fdxzk jgkA lexz nSfud vkSlr Hkkj o`f) 0&3 ,oa 3&6 

ekg ds nkSjku Øe'k% 132-12 ,oa 105-63 xzke jghA izFke ,oa 

Ok;Ld N% ekgh ,oa Ok;Ld okf"kZd vkSlr Åu mRiknu Øe'k% 

488] 426 ,oa 889 xzke jgkA lekxe ,oa lekxe ds vk/kkj ij 

tUe nj Øe'k% 109-09 ,oa 104-04 izfr'kr jghA okf"kZd thforrk 

nj 0&3] 3&12 ekg o o;Ld voLFkk ij Øe'k% 82-39] 99-15 rFkk 

94-87 izfr'kr jghA fdlkuksa dks dqy 236 ¼109 uj o 127 eknk½ 

i'kq csps @ forfjr fd, x,A

ekyiqjk esa<+k

iz{ks= bZdkbZ ds rgr rhu dsUnzksa ds 20 xkaoksa ls dqy 57 fdlkuksa dks 
lfEefyr fd;k x;kA dqy 3349 Ik'kq ¼2211 iztuu ;ksX; HksM+ksa 
lfgr½ lfEefyr fd, x,A eseuksa dk tUe] 3] 6 ,oa 12 ekg dh vk;q 
ij 'kkjhfjd Hkkj Øe'k% 3-17] 14-51] 19-26 ,oa 31-76 fdxzk jgkA 
dqy 2211 miyC/k HksM+ksa esa 66-16 izfr'krrk d¢ lkFk 1463 Álo ntZ 
fd, x,A okf"kZd vkSlr Åu mRiknu 1113 xzke jgkA
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o`f) 0&3] 3&6 ,oa 6&12 ekg ds nkSjku Øe'k% 149-91] 100-77 

,oa 40-09 xzke jghA uj esa 1] 2] 3 ,oa 4 lky dh vk;q ij 'kjhj dk 

vkSlr otu Øe'k% 37-9] 54-7] 60-4 vkSj 61-2 fdxzk] tcfd eknk 

dk 1] 2] 3] 4] 5] 6 vkSj >6 lky dh vk;q ij Øe'k% 31-3] 35-8] 

40-3] 41-3] 40-9] 40-3 vkSj 40-0 fdxzk FkkA nqX/kkoLFkk d¢ 70 fnu®a 

esa v©lr nSfud nw/k mRiknu 0-754 fdxzk FkkA >0-90] 0-75 ls 0-90] 

0-50 ls 0-75 vkSj <0-50 fdxzk vkSlr nSfud nw/k mRiknu okyh HksM+ksa 

dk vuqikr Øe'k% 26-80] 23-71] 44-21 vkSj 4-12 izfr'kr FkkA

nqX/kkoLFkk dh fofÒUu voLFkkv®a ij ikVuokMh dk nw/k mRiknu ¼fdxzk½

dkjd 70 fnu 1 ekg 2 ekg 3 ekg

ldy 0-754 0-845 0-665 0-498

Álo Øe ,u,l ,u,l ,u,l ,u,l

 ÁFke 0-765 0-855 0-683 0-492 

 f}rh; 0-761 0-860 0-650 0-530
 r`rh; 0-770 0-873 0-669 0-508

 >prqFkZ 0-720 0-795 0-657 0-463

_rq  ** ** ,u,l ,u,l 

 clar  0-706 0-777 0-637 0-465

 'kjn 0-802 0-913 0-692 0-532

nqX/kkoLFkk ds fofHkUu lIrkgksa esa nw/k mRiknu ,oa Fkuksa ds ekiu ds 

chp lglaca/k us çnf'kZr fd;k fd nw/k mRiknu Fkuksa ds ekiu ds 

lHkh voljksa ij egRoiw.kZ FkkA

fofHkUu iztkfr;ksa ,oa uLyks dh Hkkj o`f) ,oa iztuu {kerk

ekun.M vfo'kku ikVuokM+h ekyiqjk

vkSlr 'kkjhfjd Hkkj ¼fdxzk½
 tUe 2-63 3-37 3-26
 3 ekg 13-97 17-00 15-25
 6 ekg 23-48 26-54 26-70
 12 ekg 30-68 32-80 32-69
iztuu
 lekxe izfr'kr 100-40 101-76 109-09
 tUe nj izfr'kr 92-06 84-97 104-04
 ¼miyC/krk vk/kkj ij½
 tUe ds le; cPpks dh la[;k 1-72 1-04 1-05
tUe dk izdkj ¼izfr'kr½
 ,dy 37-07 91-84 88-35 
 ;qXe  48-71 8-16 11-00
 rhu@pkj  14-22 & 0-65
vkSlr Åu mRiknu ¼fdxzk½
 izFke N% ekgh 0-457 0-623 0-488
 o;Ld okf"kZd 0-791 1-054 0-889
okf"kZd thforrk ¼izfr'kr½
 0&3 ekg 76-28 86-27 82-39
 3&12 ekg 97-40 95-73 99-15
 o;Ld 96-74 96-33 94-87

ikVuokMh dk Ms;jh H®M+ d¢ #i esa vkuqokaf'kd lq/kkj 

,oa fodkl 

laLFkku ifj;kstuk % ,thch@ 01@02@21&25

ih-ds- efyd] vkj-lh- 'kekZ] vjfoan l®uh ,oa vkj-,l- xksnkjk 

tUe] 3] 6 ,oa 12 ekg dh vk;q ij lexz vkSlr 'kkjhfjd Hkkj Øe'k% 

3-37] 17-00] 26-54 ,oa 32-80 fdxzk jgkA lexz vkSlr nSfud Hkkj 

ikVuokMh esa<+k

ikVuokM+h HksM+ esa nqX/k mRiknu ds fofHkUu lIrkgksa esa nqX/k mRiknu vkSj 
Fku ekiu ds chp lglaca/k

eki                                                        nqX/kkoLFkk lIrkg

  1 4 7 10
nw/k mRiknu ¼fdxzk½ 0-842 0-913 0-646 0-519

Lru ¼lseh½

 ifjf/k 36-53** 35-19* 32-53** 30-86**

 xgjkbZ 14-02** 13-44* 12-66* 12-03

 p©M+kbZZ 13-51 13-03 12-50 11-88**

LrukxzÒkx ¼lseh½

 nwjh 13-08* 12-63* 12-27 11-77*

 yEckbZZ 4-45 4-55 4-12 3-85

 ifjf/k 6-67 6-65* 6-18 6-02

okf"kZd lekxe ,oa lekxe ds vk/kkj ij tUe nj Øe'k% 101-76 

,oa 84-96 izfr'kr jghA thforrk nj 0&3] 3&12 ekg o o;Ld 
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ekjokM+h es<+k

o;Ld dk okf"kZd] clar ,oa 'kjn dYiu esa vkSlr Åu mRiknu 

Øe'k% 1175-0] 599-00 ,oa 549-0 xzke jgkA rUrq dk vkSlr 
O;kl] rUrq yEckbZ ,oa esMwys'ku Øe'k% 36-88 ekbZØkWu] 6-39 

lseh rFkk 46-61 izfr'kr jgsA okf"kZd lekxe nj rFkk lekxe ds 
vk/kkj ij iztuu nj Øe'k% 96-22 ,oa 92-10 izfr'kr jghA çFke 
lekxe vkSj çlo ij vkSlr vk;q Øe'k% 440 vkSj 630-5 fnu 

FkhA çFke lekxe vkSj çlo ij vkSlr otu Øe'k% 27-1 vkSj 
30-1 fdxzk FkkA ekjokM+h HksM+ esa dqy thforrk 98-88 Áfr'kr 

jghA dqy 197 HksM+ ikyu vkSj vkuqoaf'kd lq/kkj ds fy, çtuu 
{®= ds fdlkuksa cspss x,A

p;u }kjk xyhpk Åu mRIkknu ds fy, ekjokM+h HksM 

dk fodkl 

HksM+ fodkl ij usVodZ ifj;kstuk

v'kksd dqekj] ,p-ds- u:yk ¼30-04-2022 rd½] fueZyk lSuh ¼01-

05-2022 ls½] vk'kh"k PkkSIkMk] enu yky ,oa deykdj xqjo

tUe] 3] 6 o 12 ekg dh vk;q ij ldy vkSlr 'kkjhfjd Hkkj Øe'k% 
3-0] 16-0] 22-5 ,oa 30-2 fdxzk jgkA eseukas esa ÁFke dYiu eas v©lr 
Åu mRiknu 730-0 xzke jgkA 

ekxjk es<+k

voLFkk ij Øe'k% 86-27] 97-35 rFkk 96-33 izfr'kr jghA izFke 

N% ekgh ,oa Ok;Ld okf"kZd vkSlr Åu mRiknu Øe'k% 0-623 ,oa 

1-054 fdxzk jgkA o"kZ d¢ n©jku dqy 77 ¼48 uj o 29 eknk½ 

ikVuokMh HksM+s a csph xbZA

{ks= esa ekxjk HksM+ksa dk vkuqokaf'kd lq/kkj ,oa 

ewY;kadu 

HksM+ fodkl ij usVodZ ifj;kstuk

vk'kh"k pksIkM+k] ,p-ds- u:yk ¼30-04-2022 rd½] fueZyk lSuh 

¼01-05-2022 ls½] v'kksd dqekj ,oa deykdj xqjo

QkeZ bdkbZ % ekxjk eseuksa esa tUe 3] 6 ,oa 12 ekg dh vk;q ij ldy 
vkSlr 'kkjhfjd Hkkj Øe'k% 3-11] 14-85] 21-78 ,oa 30-38 fdxzk 
jgkA vkSlr nSfud Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg ij Øe'k% 
130-31] 76-28 ,oa 40-26 xzke jghA eseukas esa ÁFke ,oa f}rh; dYiu 
eas v©lr Åu mRiknu Øe'k% 983-13 ,oa 454-41 xzke jgkA o;Ld 
okf"kZd] clar] 'kjn rFkk lnhZ dh dYiu esa vkSlr Åu mRiknu 
Øe'k% 1771-38] 498-73] 831-94 ,oa 402-01 xzke jgkA rUrq dk 
vkSlr O;kl] rarq yEckbZ ,oa esMwys'ku Øe'k% 35-82 ekbZØkWu] 7-44 

lseh ,oa 30-81 izfr'kr jgkA dqy lekxe ,oa lekxe ds vk/kkj ij 
iztuu nj Øe'k% 97-74 ,oa 89-86 izfr'kr jghA ekxjk HksM®a+ esa dqy 
thforrk 96-50 Áfr'kr jghA dqy 101 ekxjk HksM+s fdlku®a d® 
cspss@forfjr fd,A

iz{ks= bdkbZ % d®VMk] x®ysjh ,oa njckjh d¢Unz® ij bl ifj;®tuk 
ds vUrZxr dqy 65 ÒsM+ ikyd®a dh  7068 HksM+ks a ¼4425 çtuu 
;®X; ÒsM+®a lfgr½ lfEefyr fd;k x;kA ekxjk eseuksa esa tUe] 3] 6 
,oa 12 ekg dh vk;q ij 'kkjhfjd vkSlr Hkkj Øe'k% 2-97] 14-09] 
21-28 ,oa 27-23 fdxzk jgkA vkSlr o;Ld Åu mRiknu Áfr dYiu 
571-85 xzke jgkA dqy okf"kZd iztuu nj 73-01 izfr'kr jghA
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Åu okyh HksM+¨ dh uLy¨a dk rqyukRed iznZ'ku

ekinaM pksdyk  ekjokM+h exjk vfodkyhu Hkkjr esjhuks la'ysf"kr HksM+

vkSlr 'kkjhfjd Hkkj ¼fdxzk½
 tUe 3-02 3-00 3-11 3-35 3-99 3-59
 3 ekg  18-09 16-00 14-85 18-00 18-35 14-06
 6 ekg  26-02 22-50 21-78 20-82 23-15 20-82
 12 ekg 27-00 30-20 30-38 32-5 35-67 27-59
iztuu 
 lekxe izfr'kr  98-05 96-22 97-74 94-82 96-07 95-48
 tUe nj izfr'kr ¼lekxe ds vk/kkj ij½ 94-70 92-10 89-86 92-72 83-67 90-00
vkSlr fpdukbZ ;qDr Åu mRiknu ¼fdxzk½ 
 izFke dYiu@N% ekgh  0-868 0-730 0-983 1-080 1-125 0-880
 o;Ld okf"kZd 2-096 1-175 1-771 1-485 1-910 1-320
Åu xq.koRrk 
 rUrq yEckbZ ¼lseh-½  6-45 6-39 7-44 7-15 5-51 3-81
 rUrq O;kl ¼ekbZØkWu½  30-71 36-88 35-82 31-34 21-52 19-12
 esMwys'ku ¼izfr'kr½  11-40 46-61 30-81 46-95 0-00 0-18

xyhpk Åu mRiknu gsrq pksdyk HksM+ dk vkuqokaf'kd 

lq/kkj 

lLaFkku ifj;®tuk % ,vkjlh@ 02@01@20&25

vk'kh"k pkSiM+k] ,p-ds- u:yk ¼30-04-2022 rd½] fueZyk lSuh] v'kksd 
dqekj ,oa deykdj xqjo

p®dyk eseukas ds tUe 3] 6 ,oa 9 ekg dh mez ij v©lr 'kkjhfjd Hkkj 
Øe'k% 3-20] 18-09] 26-02 ,oa 27-00 fdxzk jgkA dqy nSfud 
v©lr Hkkj o`f) 0&3 ,oa 3&6 ekg dh vk;q ij Øe'k% 165-58 ,oa 
110-98 xzke jghA

eseukas esa ÁFke] f}rh; ,oa r`rh; dYiu eas v©lr Åu mRiknu Øe'k% 
867-97] 628-20 ,oa 557-61 xzke jgkA o;Ld esa okf"kZd] clar] 
'kjn o lnhZ dh drju esa Øe'k% 2096-32] 761-67] 808-26 ,oa 
516-76 xzke v©lr Åu mRiknu gqvkA rraq O;kl] rraq yEckbZ ,oa 
esMwys'ku dk dqy v©lr Øe'k% 30-71 ekbZØk¡u] 6-45 lseh RkFkk 11-
40 Áfr'kr jgkA lekxe nj ,oa lekxe ds vk/kkj ij tUenj Øe'k% 
98-05 ,oa 94-70 Áfr'kr jghA p®dyk HksM+ esa dqy thforrk 96-83 
Áfr'kr jghA dqy 105 Ik'kq ¼47 uj o 58 eknk½ fdlku®a d® 
cspss@forfjr fd, x,A

iz{ks= esa HksM+ksa dks dqy 7423 QM+fd;k] 3530 HksM+ ekrk] 5000 
ihihvkj ds Vhds ,oa 10505 var%d`feuk'kd nok nh x;hA iz{ks= 
ls dqy 8 Átud es<+s [kjhns x, rFkk laLFkku QkeZ ls dqy 45 Átud 
es<+s vaxhÑr ÒsM+ ikyd® d® ifj;®tuk d¢ mís'; d¢ vuqlkj 
forfjr fd;s x;sA

pksdyk esa<+k

eghu Åu mRiknu ds fy, mi&le'khrks".k tyok;q 
ifjfLFkfr esa Hkkjr esjhukas ,oa xíh la'ysf"kr HksM++ dk 
vkuqokaf'kd lq/kkj 

lLaFkku ifj;®tuk% ,uVhvkj,l@03@01@20&25

vCnqy jghe] vks-,p- prqoZsnh ,oa jtuh p©/kjh

clar 2022 d¢ n©jku xíh iSnk gq, Hkkjr esfjuks vkSj xíh la'ysf"kr 
eseu®a dk tUe] 3 ,oa 6 ekg dh mez ij dqy vkSlr 'kkjhfjd otu 
Øe'k% 3-69] 14-93 ,oa 21-21 fdxzk ,oa 3-59] 14-06 ,oa 20-82 
fdxzk jgkA clar 2021 d¢ n©jku iSnk gq, eseu®a dk 12 ekg dh mez 
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clar _rq esa lekxe nj 96-07 izfr'kr jghA lekxe ds vk/kkj ij 
tuu nj 83-67 izfr'kr jghA 2017&21 ds nkSjku] ÁFke laHkksx vkSj 

ÁFke Álo ij vkSlr vk;q Øe'k% 540-43 vkSj 696-0 fnu FkhA Álo 
e/; vof/k vkSj ÁFke laHkksx ij otu Øe'k% 379-67 fnu vkSj 35-

36 fdxzk FkkA vkSlr o;Ld okf"kZd Åu mRiknu uj esa 2-12 fdxzk ,oa 
eknk esa 1-70 fdxzk jgkA vkSlr çFke N% ekgh Åu mRiknu 1-06 ,oa  

1-19 fdxzk Øe'k% uj ,oa eknk eseu®a esa jgkA vkSlr rarq O;kl] 
esMwys'ku ,oa rarq yEckbZ Øe'k% 21-52 ekbZØkWu] 0-00 izfr'kr rFkk 

5-51 lseh jgkA 0&3 ekg] 3&6 ekg 6&12 ekg o o;Ld thforrk 
Øe'k% 97-20] 99-14] 95-78 ,oa 98-71 izfr'kr jghA uLy lq/kkj 

gsrq dukZVd ,oa rfeyukMw ds fdlkuksa dks dqy 151 HksMsa ¼69 uj o 
82 eknk½ csph xbZA

la'ysf"kr esa<+k Hkkjr esjhuks es<+k

ij dqy vkSlr 'kkjhfjd otu 27-59 fdxzk jgkA nksuksa uLyksa esa 
okf"kZd lekxe nj ,oa lekxe ds vk/kkj ij tUe nj Øe'k% 95-48 
,oa 90-00 izfr'kr jghA Hkkjr esfjuks vkSj xíh la'ysf"kr eseuksa esa 
izFke N% ekgh Åu mRiknu Øe'k% 0-92 ,oa 0-88 xzke jgkA o;Ld 
Hkkjr esfjuks vkSj xíh la'ysf"kr ÒsM+®a esa okf"kZd Åu mRiknu Øe'k% 
1-21 ,oa 1-32 fdxzk jgkA Hkkjr esfjuks vkSj xíh la'ysf"kr eseuksa esa 
izFke N% ekgh Åu dYiu esa rarq yEckbZ] rarq O;kl ,oa esMwys'ku 
Øe'k% 3-87 ,oa 3-81 lseh] 19-30 ,oa 19-12 ekbZØkWu rFkk 0-29 
,oa 0-18 izfr'kr FksA

Hkkjr esfjuks vkSj xíh la'ysf"kr ÒsM+®a esa lexz okf"kZd lerqY; vkSlr 
e`R;q nj (EADR) Øe'k% 0-21 ,oa 0-17 izfr 1000 HksM+ fnol jghA 
fgekpy çns'k ds le'khrks".k fgeky;h {ks= esa jkT; i'kqikyu 
foHkkx vkSj fdlkuksa dks jsoM®a+ esa vkuqokaf'kd lq/kkj gsrq dqy 47 
Hkkjr esfjuks ¼32 uj o 15 eknk½ vkSj 57 xíh la'ysf"kr ¼33 uj o 
24 eknk½ csps x;sA

Hkkjr esjhukas HksM+ks dk p;fur iztuu }kjk vkuqokaf'kd 

lq/kkj

lLaFkku ifj;®tuk% ,lvkjvkjlh@04@01@20&25

ih- fFk:eq:xu] ,l-,e-ds- fFk:ekju ¼31-03-2022 rd½] th- 
ukxjktu] ,-,l- jktsUnzu ¼31-03-2022 rd½] d¢- ipk;Iiu] ,l- 
jktkikMh ,oa th- eqjyh 

nf{k.kh {ks=h; vuqla/kku dsUnz] eUukouwj ij Hkkjr esjhuks HksM+ksa esa 
tUe 3] 6 ,oa 12 ekg dh vk;q ij vkSlr 'kkjhfjd Hkkj Øe'k%     
3-99] 18-35] 23-15 ,oa 35-67 fdxzk jgkA vkSlr nSfud Hkkj 
o`f) 0&3] 3&6 ,oa 6&12 ekg dh vk;q ij Øe'k% 159-6] 53-3 
,oa 69-6 xzke jghA 

p;ukRed çtuu ds ek/;e ls vfodkyhu HksM+ dk 

vkuqokaf'kd lq/kkj 

lLaFkku ifj;®tuk% ,lvkjvkjlh@04@02@20&25

d¢- ipk;Iiu] ,l-,e-ds- fFk:ekju] ih- fFk:eq:xu] th- ukxjktu] ,-

,l- jktsUnzu ¼31-03-2022 rd½] ,l- jktkikMh] ,oa th- eqjyh

vfodkyhu esa tUe] 3] 6 ,oa 12 ekg dh vk;q ij vkSlr 'kkjhfjd 
Hkkj Øe'k% 3-35] 18-00] 20-82 ,oa 32-15 fdxzk jgkA vkSlr 
nSfud Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg dh vk;q ij Øe'k%     
162-8] 31-3 ,oa 62-9 xzke jghA clar _rq esa lekxe nj 94-82 
izfr'kr jghA lekxe ds vk/kkj ij tuu nj 92-72 izfr'kr jghA 

vkSlr o;Ld okf"kZd Åu mRiknu uj esa 1-83 fdxzk ,oa eknk esa 1-24 

fdxzk jgkA eseu®a esa vkSlr çFke N% ekgh Åu mRiknu 1-12 ,oa 1-04 
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vfodkyhu es<+k

fljksgh cdfj;ksa dk ekal ,oa nw/k mRiknu gsrq 

vkuqokaf'kd lq/kkj

cdjh lq/kkj ij vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk

,l-,l- feJk] ih-ds- efyd] v:.k dqekj] ,l-,e-ds- fFk:ekju ,oa 

lj®cuk ljdkj

cPPkksa ¼2021&22 ds nkSjku tUesa½ dk tUe] 3] 6 ,oa 12 ekg dh vk;q 

ij vkSlr 'kkjhfjd Hkkj Øe'k% 3-20] 12-23] 22-14 ,oa 28-96 

fdxzk jgkA 0&3 ,oa 3&12 ekg ds nkSjku nSfud vkSlr Hkkj o`f) 

Øe'k% 100-16 ,oa 73-26 xzke jghA 

o"kZ 2021&22 ds nkSjku Álfor cdfj;®a esa 90 fnuksa] 150 fnuksa] dqy 

nqX/k mRiknu] ,oa nqX/k vof/k dk vkSlr Øe'k% 85-76] 122-70] 

129-18 yhVj ,oa 173-95 fnu FkkA nqX/kkoLFkk Øe dk bu y{k.k®a ij 

lkFkZd ÁÒko jgkA okf"kZd lekxe nj ,oa lekxe ds vk/kkj ij tUe 

nj Øe'k% 88-98 ,oa 107-14 izfr'kr d¢ lkFk tUe ds le; cPpksa 

dh  la[;k 1-24 ikbZ xbZA okf"kZd e`R;q nj 0&3] 3&6 ,oa 6&12 ekg 

dh vk;q ,oa O;Ld cdfj;ksa esa Øe'k% 7-82] 4-62] 0-00 ,oa 2-42 

izfr'kr jghA dqy 369 cdfj;k¡ ¼167 uj ,oa 202 eknk½ fdlkuksa] 

fljksgh cdjk

d`f"k tSo fofo/krk ij lg&O;oLFkk vuqla/kku eap 

varj&laLFkkxr ifj;kstuk

jktho dqekj ,oa vkj-,l- x¨nkjk

ikVuokM+h] ekyiqjk vkSj dsaæikM+k HksM+ ls dqy 15 lhekar dku 
ds Ård ds uewus ,d= fd, x,A ekud çksVksdkWy ds vuqlkj 
Ård explants loaf/kZr fd, x,A dksf'kdkvks a dh thou 
{kerk fVªiSu Cyw jatd viotZu fof/k }kjk fu/kkZfjr dh xbZA 
iSlst 4 ¼ih4½ dksf'kdkvks a ¼70 'khf'k;ks a½ dks rjy ukbVªkstu 
esa lajf{kr fd;k x;kA

fdxzk Øe'k% uj ,oa eknk esa jgkA vkSlr rarq O;kl] esMwys'ku ,oa rarq 

yEckbZ Øe'k% 31-34 ekbZØkWu] 46-95 izfr'kr rFkk 7-15 lseh jgsA 
0&3 ekg] 3&6 ekg 6&12 ekg o o;Ld thforrk Øe'k% 99-20]   

99-00] 93-10 ,oa 99-42 izfr'kr jghA uLy lq/kkj gsrq fdlkuksa dks 
dqy 85 HksMsa ¼27 uj o 58 eknk½ csph xbZA

ljdkjh ,oa xSj ljdkjh laLFkkvksaa dks mudh cdfj;®a esa ekal ,oa nqX/k 

mRiknu esa lq/kkj gsrq csph xbZA 

dksf'kdk ifjj{k.k% ,& Ård explants( ch& dksf'kdk çokl( lh&fVªiSu 
Cyw jatd viotZu ij[k( Mh] bZ& QkbczksCykLV dksf'kdk,a ¼iSlst 3½

100µm

ekyiqjk vkSj ikVuokM+h HksM+ ls Ropk QkbczksCykLV çkbejh dYpj 

¼rjy ukbVªkstu esa laxzfgr½ dh xq.koÙkk dh tkap MhÝkWfLVax vkSj 
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fgelajf{kr dksf'kdkvksa dk tula[;k nksgjhdj.k le; ¼?k.Vs½

fgehdj.k ls igys vkSj fi?kyus ds ckn vkSlr thou {kerk 90&95 
izfr'kr FkhA blds vykok] dksf'kdk,a fi?kyus ds ckn dbZ xeu ¼9½ 

fodflr dj ldrh gSa] tks b"Vre dksf'kdk loa/kZu dh fLFkfr vkSj 
QkbczksCykLV dksf'kdkvksa ds LoLFk fodkl dk çn'kZu djrh gSaA
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laj{k.k ls igys vkSj ckn esa ekyiqjk HksM+ ls dku ds QkbczksCykLV 
dksf'kdk,a

100µm

100µm

lc&dYpfjax }kjk dh xbZA fgelaj{k.k çfØ;k ds ckn] dksf'kdk 

iquZ%chtkjksi.k ds fy, 6 eghus ds &196ºC ij HkaMkj.k ds ckn uj 
HksM+ ¼P-4½ ds nks lajf{kr Øk;ksok;y fy, x,A ,d 'kh'kh esa 

6fgehdj.k ls igys dksf'kdkvksa dh la[;k ~1x10  FkhA lajf{kr 

dksf'kdkvksa vkSj ek/;e dks Vîwc esa LFkkukarfjr dj 10 feuV ds fy, 
1800 RPM ij vidsafæ= fd;kA lrg ij rSjus okys nzo dks gVk dj 

dksf'kdkvksa dks 10 izfr”kr FBS vkSj 1x jksxk.kqjks/kh foy;u ds lkFk 
DMEM ;qDr T25 ¶ykLd esa mi&loaf?kZr fd;k x;kA PDT 

¼tula[;k nksgjhdj.k le;½ fu/kkZfjr djus ds fy, dksf'kdkvksa 

dks 4 well IysV esa j[kk x;k] dksf'kdkvksa dks fnu esa nks ckj 12 ?kaVs ds 
varjky ij 132 ?kaVs rd fxuk x;k vkSj v©lr dksf'kdk la[;k dks 

le; ds f[kykQ vkysf[kr fd;k x;kA Øe'k% 1] 4 vkSj 1 fnu ds 
fy, rhu pj.k vFkkZr varjky] ykWx vkSj fLFkj ns[ks x,A
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iks"k.k ,oa iztuu }kjk HksM+ksa dh mRikndrk c<+kuk
jkfrc feJ.k vkSj bZPNkuqlkj lsUØl ?kkl f[kyk;k x;kA ijh{k.k 
lewg 1 esa jkfrc feJ.k dks ?kVkdj 250 xzke dj fn;k x;k vkSj 
lsUØl $ eVj ds Hkwls ¼50%50½ feJ.k dk pkjk vkgkj f[kyk;k 
x;k] tcfd ijh{k.k lewg 2 esa jkfrc feJ.k dks 200 xzke rd de 
dj fn;k x;k vkSj dsoy eVj ds Hkwls dk gh pkjk vkgkj f[kyk;k 
x;kA eVj ds Hkwls esa 8-8 Áfr'kr vifj"d`r çksVhu gksrk gS vkSj ;g 
lqikP; js'k¨a dk lzksr gSA

iks"kd rÙo Áfr'kr

'kq"d nzO; 91-3
dkcZfud nzO; 94-1
dqy jk[k 5-9
vifj"d`r çksVhu 8-8
bZFkj vdZ 1-8
mnklhu 'kks/kd js'kk 68-7
vEy 'kks/kd js'kk 52-0
fyfXuu 10-1
gsehlsY;wykst 16-7
lsY;wykst 41-9

eVj ds Hkwls dk la?kBu

HksM+ksa ds vkgkj esa eVj Hkwls dks 'kkfey djus ls çksVhu vkSj ÅtkZ dk 
lsou c<+k vkSj bu iks"kd rRoksa dh ikpdrk esa lq/kkj gqvkA #esu 
fd.ou us vf/kd çksfi;ksfud vkSj de C;wfVfjd vEy mRiknu dh 
vksj cnyko d¨ n'kkZ;kA HksMksa dks eVj Hkwlk f[kykus ij jkfrc 
feJ.k f[kykbZ de djus ls Hkh 'kjhj dk otu vf/kd gksrk gS] 
ftlls irk pyrk gS fd eVj Hkwls dks f[kykus ls jkfrc feJ.k 
f[kykbZ dks ,d frgkbZ vFkkZr~ 300 xzke ds ctk; 200 xzke rd de 
fd;k tk ldrk gSA

vfo'kku HksM+ksa esa jkfrc feJ.k ds vkaf'kd çfrLFkkiu }kjk lkbyst 
f[kykbZ % gkbfczM usfi;j ?kkl dks f[kyus dh iwoZ voLFkk ij rktk 
Hkwlk esa dkV dj nks <sj esa foHkkftr dj nks çdkj ds lkbyst cuk,A 
ueh dh ek=k dks 65 Áfr'kr rd de djus ds fy,] lw[ks eDds ds 
pkjs vkSj lw[ks vjMw ds iÙkksa dks 15 Áfr'kr rd Øe'k% <sj ,d vkSj 
nks esa feyk;k x;kA çR;sd <sj esa 1-0 fdxzk xqM+@100 fdxzk lkexzh 
fNM+d dj fefJr dh xbZ vkSj iwjh lkexzh dks IykfLVd ds Mªe esa iSd 
fd;k x;k] bls ok;qjks/kh cukus ds fy, laihfM+r vkSj lhy fd;k x;kA 
bl lkexzh dks 90 fnuksa rd j[kk vkSj laxzghr fd;k x;k tc rd fd 
bls lkbyst esa ifjofrZr ugha dj fn;k x;kA lkbyst vEyrk ds 

#esu cnyko ,oa ykÒnk;d vkgkj fuekZ.k d¢ ek/;e 
ls ekal mRiknu ,oa blds ewY; lao/kZu dks c<+kuk 

laLFkku ifj;kstuk% ,u;wVh@01@01@20&25

,-,l- jktsUnzu ¼26-04-02022 ls½] vkj-,l- HkV~V] lj®cuk ljdkj ,oa 
vjfoUn l®uh

ekyiqjk HksM+ksa dk xHkkZoLFkk ¼xHkkZoLFkk ds vafre 4 lIrkg½ ds 
nkSjku iks"k.k vkSj eseus ds çn'kZu dk vkdyu % vfxze xHkZorh 
ekyiqjk HksM+ksa ¼71½ ij vifj"d`r çksVhu ds 2 Lrjksa ¼16-0 vkSj    
18-5 Áfr'kr½ ds lkFk ;k fcuk dSfY'k;e lkcqu ¼2 Áfr'kr½ dh 
iwjdrk lss ,d v/;;u fd;k x;kA HksM+ksa dks ;kn`fPNd #i ls pkj 
lewgksa ;Fkk% Vh1% fu;a=.k ¼16 Áfr'kr vifj"d`r çksVhu½] Vh2% 
mPp vifj"d`r çksVhu ¼18-5 Áfr'kr½] Vh3% mPp ÅtkZ ¼2 Áfr'kr 
dSfY'k;e lkcqu $ 16 Áfr'kr vifj"d`r çksVhu½ vkSj Vh4% mPp 
ÅtkZ ds lkFk mPp vifj"d`r çksVhu ¼2 Áfr'kr dSfY'k;e lkcqu $ 
18-5 Áfr'kr½ esa foHkkftr fd;k x;kA N% ?kaVs dh pjkbZ ds vykok] 
lHkh HksM+ksa dks çlo dss 4 ls 6 lIrkg igys çfr fnu çfr HksM+ 400 xzke 
jkfrc vkgkj f[kyk;k x;k vkSj çlo ds 10 ls 12 lIrkg ckn rd 
tkjh j[kk x;kA eseuksa dk tUe otu vf/kdre ¼3-84±0-03 fdxzk½ 
mPp çksVhu vkgkj esa vkSj blds ckn mPp ÅtkZ jk'ku esa ¼3-63±0-03 
fdxzk½ jgkA blh rjg mPp çksVhu vkgkj iwjdrk lewg esa ohfuax otu 
208-8 xzke vkSlr nSfud o`f} ds lkFk mPpre ¼22-64±0-19 fdxzk½ 
jgkA ;g fu"d"kZ fudkyk x;k fd vkgkj esa c<+s gq, çksVhu Lrj ¼18-5 
Áfr'kr vifj"d`r çksVhu½ dk ekyiqjk eseuksa esa tUe ds le; vkSj 
nw/k NqM+kus ij 'kjhj ds mPp otu ij ldkjkRed çHkko iM+rk gSA 
blds vykok ;g lq>ko fn;k tkrk gS fd xHkZorh HksM+ksa ds vkgkj esa de 
ls de 16 Áfr'kr vifj"d̀r çksVhu gksuk pkfg, ftllsa eseuksa ds tUe 
Hkkj esa òf) gks lds vkSj blds ckn nw/k NqM+kus ds le; vf/kd otu gks 
tks varr% okafNr 'kjhj Hkkj ds lkFk o/k dh mez dks de dj nsxkA

ekyiqjk HksM+ksa dks eVj ¼ikble lsVkboe½ dk Hkwlk f[kykdj jkfrc 
feJ.k dk vkaf'kd çfrLFkkiu % eVj dk Hkwlk i'kqvksa dks f[kykus ds 
fy, ,d u;k pkjk lalk/ku gSA bldh lehiLFk lajpuk dks ns[krs gq, 
o;Ld HksM+ksa esa bldh vkgkj {kerk dk v/;;u fd;k x;kA o;Ld 
ekyiqjk HksM+ksa ¼30½ dks ;kn`fPNd :i ls rhu lewgksa esa foHkkftr 
fd;k x;kA lewg 1 dks fu;a=.k ds :i esa j[kk x;k vkSj 300 xzke 
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vk/kkj ij] bls ̂ vPNh* xq.koÙkk esa oxhZd`r fd;k x;k vkSj lkbyst 1 
vkSj 2 esa 'kq"d nzO; Øe'k% 39-0 vkSj 42-0 Áfr'kr vkSj vifj"d`r 
çksVhu Øe'k% 9-2 vkSj 10-9 Áfr'kr FkkA

xzsMsM Lrj ij gst Y;wluZ feykusa dk ekyiqjk ohuj eknk eseuksa ds 
çn'kZu ij çHkko % ohuj ekyiqjk eseuksa ¼30½ dks rhu lewgksa esa 
foHkkftr fd;k x;k vkSj rhu vyx&vyx çdkj ds vkgkj ofêdk 
f[kykÃ xÃA jkfrc feJ.k 65 Hkkx] xqM+ 5 Hkkx vkSj lsUØl ?kkl 30 
Hkkx dks feykdj vkgkj ofêdk&1 cukÃ xÃA jkfrc feJ.k 65 Hkkx] 
xqM+ 5 Hkkx] lsUØl ?kkl 15 Hkkx vkSj lw[kk gst Y;wluZ Hkwlk 15 Hkkx 
dks feykdj vkgkj ofêdk&2 cukÃ xÃA vkgkj ofêdk&3 esa lHkh 
lsUØl ?kkl dks lw[kk gst Y;wluZ Hkwlk ls cny fn;k x;kA bu vkgkj 
ofêdkv©a dks lewgksa esa eknk eseuksa dks 60 fnuksa rd bZPNkuqlkj 
f[kyk;k x;kA

IykfLVd Mªe esa lkbyst rS;kj djuk

o;Ld vfo'kku HksM¨a+ ¼24½ dks rhu lewgksa esa ckaVk x;kA ikjaifjd 
¼fu;a=.k½ esa HksM+ksa dks 300 xzke jkfrc feJ.k vkSj bZPNkuqlkj 
lsUØl ?kkl f[kyk;k x;kA lkbyst&1 vkSj lkbyst&2 lewg dh HksM+ksa 
dks 200 xzke jkfrc feJ.k vkSj lacaf/kr lkbyst fn;k x;kA ç;ksx 
60 fnuksa ds fy, fd;k x;k vkSj chp esa ,d p;kip; ijh{k.k fd;k 
x;kA var esa :esu fd.ou dk v/;;u djus ds fy, çR;sd HksM+ ls 
f[kykbZ ds 4 ?kaVs ckn :esu nzo ds uewus fy, x,A

i'kqvksa ds f[kykus ds fy, rS;kj lkbyst

lkbyst f[kykbZ ds lkFk iks"k.k ds Lrj us mPp Mhlhih vkSj de ÅtkZ 
lsou dk g¨uk n'kkZ;kA lkbyst f[kykbZ ls lHkh iks"kd rRoksa dh 
ikpdrk esa lq/kkj gqvkA lkbyst f[kykbZ ls vf/kd :feuy 
thok.kqoh; ukbVªkstu la'ys"k.k dk irk pykA HksM+ksa us lHkh mipkjksa 
esa 'kjhj ds leku otu dks cuk, j[kk] ftlls irk pyrk gS fd 
o;Ld vfo'kku HksM+ksa esa lkbyst f[kykbZ Qk;nsean gS] Hkys gh jkfrc 
feJ.k vkgkj iwjdrk dks ,d frgkbZ rd de dj fn;k x;k gksA

gst Y;wluZ

vkgkj ofêdk&3] 2 vkSj 1 esa vkSlr nSfud o`f) Øe'k% 108-8] 96-3 

vkSj 79-3 xzke FkhA blh rjg gst Y;wluZ dks 'kkfey djus ls vkgkj 
:ikarj.k vuqikr esa Hkh lq/kkj gqvkA ;g fu"d"kZ fudkyk x;k fd 

fQfu'kj eknk eseuksa ds vkgkj esa gst Y;wluZ 30 Áfr'kr Lrj ij 
ykHkçn gSA

Ik'kqfpfdRlh; O;kf/k lao/kZu&jkseaFk lw{ethoh thok.kq  

usVodZ ifj;kstuk

lj®cuk ljdkj ,oa vkj-,l- HkV~V

VSfuu dk fo[kaMu djus okys thok.kqvksa dk i`FkDdj.k ,oa pfj= 
fp=.k % VSfuu le`) vkgkj f[kykbZ okyh HksM+ ds :esu ls çkIr fd, 
x,] VSfuu fo[kaMu djus okys cSDVhfj;k ds 6 i`FkDd®a dks vyx dj 
vuqØfer fd;k rFkk ohVhlhlh fjikWftVjh] ,uvkbZ,,uih csaxyq# 
dks tek fd;k x;kA lHkh i`FkDd ,aVjkscSDVhfj;klh QSfeyh ls 
lacaf/kr Fks vkSj vfuok;Z vok;qthoh Fks] dSVkyst vkSj baMksy mRiknu 
ijh{k.k ds f[kykQ udkjkRed çfrfØ;k fn[kkbZA RSAA71 dks 
NksM+dj lHkh i`FkDd MR ldkjkRed FksA lHkh i`FkDd Xywdkst dks 
fdf.or djus vkSj xSl dk mRiknu djus esa vleFkZ FksA lkbVªsV dk 
mi;ksx RSAA70, RSAA71 vkSj RSAA73 }kjk fd;k x;k] 
tcfd RSAA69, RSAA7 vkSj RSAA74 us lkbVªsV dk mi;ksx 
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ugha fd;kA RSAA69, RSAA70 vkSj RSAA72 i`FkDd®a us VP 
ijh{k.k esa udkjkRed çfrfØ;k fn[kkbZ] tcfd ckdh i`FkDd VP 
ldkjkRed FksA i`FkDd® us fofHkUu 'kdZjk va'kksa ds f[kykQ 
vyx&vyx çfrfØ;k fn[kkbZA lHkh i`FkDd® us iwjh rjg ls Xywdkst 
dk mi;ksx fd;k] tcfd RSAA73 vkSj RSAA74 dks NksM+dj 
i`FkDd® }kjk lksfcZVksy dk mi;ksx ugha fd;k x;kA RSAA69 vkSj 
RSAA71 }kjk ySDVkst dk mi;ksx ugha fd;k x;k Fkk] tcfd 
RSAA69 vkSj RSAA72 }kjk rhamnose vkSj adonitol dk 
mi;ksx ugha fd;k x;kA RSAA72 dks NksM+dj lHkh i`FkDd® }kjk 
vjsfcukst vkSj eSukst dk mi;ksx ugha fd;k x;kA VSfuu ,lkby 
gkbMªkWyst fØ;k'khyrk ¼µmol/min½ 4-13 ls 9-15 ds chp FkhA 
RSAA73 }kjk vf/kdre tcfd RSAA71 }kjk lcls de 
tannase fØ;k'khyrk n'kkZÃ xÃA

fy, vPNh rjg ls <dk vkSj lhy fd;kA lEiw.kZ vkgkj ofêdk 
cukus ds fy, 100 fdxzk ch- flafMdk Hkwlh vkSj 15 fdxzk isM+ dh 
lw[kh ifÙk;¨a dks feykdj /kwi esa lq[kk;k x;kA bl lkexzh ds 50 
fdxzk esa 45 fdxzk eseuk vkgkj vkSj 5 fdyks 'khjk dks ,d lkFk 
feykdj QhM CykWd cukus okyh e'khu esa lkFk lEiw.kZ vkgkj 
ofêdk esa cny fn;k x;kA iwjh lkexzh dks 90 fnuksa rd j[kk  x;kA

vkgkj ijh{k.k pkj lewgksa esa foHkkftr 32 o;Ld vfo'kku HksM+ks a 
dks vyx&vyx f[kyk dj fd;k x;kA HksM+ks a dks igys 10 fnuksa 
ds fy, bZPNkuqlkj lkbyst f[kyk;k x;k vkSj rnuqlkj lkbyst 
Lrj vkSj jkfrc feJ.k dh iwjdrk r; dh xbZA lEiw.kZ vkgkj 
ofêdk f[kykÃ xÃ HksM+ks a dks leku ek=k esa 'kq"d nzO; fn;k x;kA 
vkgkj ijh{k.k 60 fnuksa rd fd;k x;k ftlesa ,d mikip;h 
ijh{k.k Òh fd;k x;k vkSj çR;sd tkuoj ls ehFksu mRltZu dk 
vkadyu fd;k x;kA ;g ns[kk x;k fd usfi;j ?kkl vkSj isM+ dh 
ifÙk;ksa dh rqyuk esa yseu ?kkl ;qDr lkbyst f[kykus ls Øe'k% 
26-32 vkSj 6-02 çfr'kr de ehFksu mRltZu gqvkA

HksM+ dh fofHkUu uLyksa esa ehFksu dk rqyukRed mRltZu % ;g ç;ksx 
24 o;Ld ekyiqjk] vfo'kku vkSj ikVuokM+h HksM+ks a ¼çR;sd uLy 
dh 8½ ij fd;k x;kA HksM+ks a dks vyx&vyx jkfrc feJ.k% 
lsUØl ?kkl ¼30%70½ ls cuh lEiw.kZ vkgkj ofêdk 'kjhj ds 
otu dk 3 çfr'kr dh nj ls f[kykÃ xÃA f[kykus ds 28 fnuksa ds 
ckn SF  Vªslj rduhd ls çR;sd uLy dh Ng HksM+ks a esa ehFksu 6

mRltZu dk vkadyu fd;k x;kA blds ckn rqyukRed iks"kd 
mi;ksx vkSj thok.kqoh; u=tu la'ys"k.k dk vkdyu djus ds fy, 
bu tkuojksa ij ,d p;kip; ijh{k.k fd;k x;kA var esa çR;sd 
tkuoj ¼4 ?kaVs çloksÙkj½ ls :esu fydj ds uewus :esu fd.ou 
fo'ks"krkvksa vkSj esVkftuksfed v/;;u ds fy, ,d= fd, x,A 
ifj.kkeksa ls ehFksu mRltZu U;wure ekyiqjk HksM+ksa esa vkSj mlds ckn 
vfo'kku vkSj vf/kdre ikVuokM+h HksM+ksa esa g¨us dk irk pykA

fofÒUu VSfuu fo[kaMu djus okys cSDVhfj;k dh tannase fØ;k'khyrk

fofHkUu Hkj.k&iks"k.k dh ifjfLFkfr;ksa esa feFksu 
mRltZu dk vuqeku ,oa fujkdj.k fof/k;ksa dk fodkl 

Hkk-d`-vuq-i- dh vkmVjhp ifj;kstuk

vkj-,l- HkV~V ,oa lj®cuk ljdkj

CysQsfjl flafMdk vk/kkfjr lkbyst vkSj lEiw.kZ vkgkj ofêdk 
f[kykÃ xÃ HksM+¨a esa rqyukRed ehFksu mRltZu vkSj thok.kqoh; 
u«ktu la'ys"k.k % ,d catj Hkwfe [kjirokj CysQsfjl flafMdk 
¼Å¡V&daVsyk½ ljl voLFkk esa dkV dj Hkwlk cuk;k x;kA bls 
rhu <sj¨a esa ckaVk x;kA igys <sj esa 15 fdxzk lw[kh yseu ?kkl Hkwlk 
çfr 100 fdxzk Hkwlk lkexzh ¼lkbyst 1½] nwljs <sj esa 15 fdxzk 
lw[kh usfi;j ?kkl çfr 100 fdxzk Hkwlk lkexzh ¼lkbyst 2½ vkSj 
rhljs <sj esa 15 fdxzk isM+ dh lw[kh ifÙk;ka ¼lkbyst 3½ feykÃ 
xÃA çR;sd <sj ij 1 fdxzk 'khjk@100 fdxzk lkexzh dk fNM+dko 
fd;k x;kA lHkh lkexzh dks Bhd ls feyk dj Hkjk x;k vkSj 
IykfLVd ds Mªe esa laihfM+r fd;k x;k ,oa bls ok;qjks/kh cukus ds 
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cuke 2-03±0-10½] nks ¼2-50±0-15 cuke 1-97±0-12½ vkSj rhu 
¼2-19±0-12 cuke 1-69±0-10½ eghuksa ckn lkFkZd #i ls vf/kd 
FkhA dqy 92-6 vkSj 46-3 çfr'kr mipkfjr es<+s Øe'k% 4 feuV dh 
vof/k ds Hkhrj nks vkSj rhu ckj L[kfyr gq,] tcfd fu;a=.k es<+ksa esa 
;g vuqikr Øe'k% 75-9 vkSj 12-0 çfr'kr FkkA

L[kyu le; ds ifj.kke crkrs gSa fd gcZy mipkfjr es<+ksa us fu;a=.k 
lewg dh rqyuk esa lHkh le; ;kuh lIrkg ds 0] 2] 4 vkSj 6 fnu ds 
fy, L[kyu esa de le; fy;kA dqy feykdj çFke L[kyu ds fy, 
fy;k x;k le; ,d ,oa nks eghus dk bykt ds ckn fu;a=.k dh rqyuk 
esa gcZy mipkfjr es<+ksa esa Øe'k% 10 xquk ¼3-2±3-91 cuke 37-9±   
5-10 lsdsaM½ vkSj 3 xquk ¼11-2±4-93 cuke 34-7±5-48 lsdsaM½ 
de gks x;kA rhljs eghus ds nkSjku çFke L[kyu ds fy, L[kyu ds 
le; ij gcZy mipkj dk çHkko ugha ns[kk x;k( gkyk¡fd] lHkh rhu 
eghuksa ds nkSjku 4 voyksdu fnuksa esa çFke L[kyu ds fy, lexz le; 
fu;a=.k dh rqyuk esa gcZy mipkfjr es<+ksa esa rhu xquk ¼10-9±2-65 
cuke 33-2±3-54 lsdsaM½ de FkkA blh rjg] ,d ¼61-1±5-91 
cuke 112-2±7-41 lsdaM½ vkSj nks eghus ¼84-8±8-40 cuke 119-9 
±9-68 lsdaM½ mipkj ds ckn fu;a=.k dh rqyuk esa gcZy lewg esa 
nwljs L[kyu ds fy, fy;k x;k le; Hkh lkFkZd #i ls de FkkA rhu 
eghus ds v/;;u ds nkSjku lHkh le;&fcanqvksa dk dqy vkSlr le; 
¼82-0±4-66 cuke 118-9±5-5 lsdaM½ FkkA gkykafd] rhljs L[kyu 
ds le; mipkj dk dksbZ egRoiw.kZ çHkko ugha gqvkA dqy feykdj] 
la;qDr #i ls rhuksa L[kyu ds fy, fu;a=.k lewg dh rqyuk esa gcZy 
nok&mipkfjr lewg esa L[kyu dk le; dkQh de FkkA

,d gh fnu esa lHkh L[kyu ls vkSlr oh;Z dh ek=k Hkh fu;a=.k dh 
rqyuk esa mipkj es<+ksa esa ,d ¼1-86±0-15 cuke 1-24±0-09 feyh½] 
nks ¼1-42±0-10 cuke 1-16±0-09 feyh½ vkSj rhu ¼1-59±0-12 
cuke 1-22±0-08 feyh½ eghus dh iwjdrk ds ckn vf/kd FkhA 
L[kfyr oh;Z esa 'kqØk.kq dh lkanzrk ij mipkj dk dksbZ çHkko ugha ns[kk 
x;k( gkyk¡fd] gcZy mipkfjr es<+ksa esa dqy 'kqØk.kqvksa dh la[;k ,d 
¼8228-4±814-05 cuke 6507-1±552-18 fcfy;u 'kqØk.kq½ vkSj 
rhu ¼7411-6±648-31 cuke 5435-9±560-26 fcfy;u 'kqØk.kq½ 
eghuksa dhs iwjdrk ds ckn fu;a=.k ls vf/kd FkhA nksuksa lewgksa esa 
'kqØk.kq dh xfr'khyrk vkSj xfrt ekunaM leku jgsA

xHkZorh vkSj Lruiku djkus okyh vfo'kku HksM+ksa ds vkgkj esa 
çksVhu vkSj ÅtkZ ?kuRo c<+kus dk çHkko % lkB o;Ld pØh; 
vfo'kku HksM+ksa dk çtuu fd;k x;k vkSj xHkkZoLFkk ds rhu eghus 
ckn Òzw.k la[;k dh tkap dh xbZA tkap fd, x, Òzw.k dh fLFkfr 
¼,dy] tqM+oka vkSj f=d½ ds vk/kkj ij HksM+ksa d¨ nks lewgksa esa 
foHkkftr fd;k x;k vkSj nks vyx&vyx çdkj ds jkfrc feJ.k 

es<+ksa ds fy, fodflr gcZy isysV~l

?kVd Áfr'kr

'kq"d nzO; 97-6
vifj"d``r çksVhu 18-8
bZFkj vdZ 8-8
dqy jk[k 5-3
mnklhu 'kks/kd js'kk 28-5
vEy 'kks/kd js'kk 18-1
gsehlsY;wykst 8-5
lsY;wykst 10-4
fyfXuu 9-6

gcZy feJ.k dk la?kBu

Ik'kqvksa esa iztuu {kerk c<kusa gsrq ikS"k.kh; ,oa 'kjhj 
fØ;kRed mik; 

vf[ky Hkkjrh; leUo; vuqla/kku ifj;kstuk

vkj-,l- HkV~V] lj®cuk ljdkj ,oa ,-,l- egyk

gcZy feJ.k dk ekyiqjk es<+¨a ds çtuu çn'kZu vkSj oh;Z xq.kksa ij 
çHkko % vko';d rsyksa] çksVhu vkSj [kfutksa ls Hkjiwj fofHkUu vkgkj 
lkexzh ds lkFk&lkFk uj çtuu ij dkeksÙkstd vkSj mÙkstd çHkko 
okyh tM+h&cwfV;ksa dks feykdj ,d gcZy feJ.k cuk;k x;kA bls 
leku ek=k ¼50 xzke feJ.k $ 250 xzke jkfrc feJ.k½ ds LFkku ij 
10 ekyiqjk es<+¨a ¼@ 50 xzke@fnu½ ds vkgkj esa feyk;k x;kA 10 
es<+ksa ds ,d vU; lewg dks fu;a=.k ds :i esa j[kk x;k vkSj çfrfnu 
300 xzke jkfrc feJ.k f[kyk;k x;kA gcZy feJ.k dks f[kykus ds 
igys vkSj 50 fnuksa ckn esa vkSj gcZy feJ.k dks okil ysus ds ,d 
eghus ckn çtuu çn'kZu vkSj oh;Z laca/kh xq.kksa ds fy, lHkh es<+ksa dk 
ijh{k.k fd;k x;kA

gcZy mipkfjr es<+ksa ls 4 feuV dh voyksdu vof/k ds Hkhrj dqy 
L[kyu dh la[;k fu;a=.k ls 36-6 çfr'kr vf/kd FkhA voyksdu ds 
çR;sd fnu L[kyu dh vkSlr la[;k Hkh mipkj ds ,d ¼2-97±0-14 
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¼fu;a=.k& 20 çfr'kr vifj"d`r çksVhu vkSj 2-8 Mcal of DE 
(VsLV& 22 çfr'kr vifj"d`r çksVhu vkSj 3-0 Mcal of DE½ 
f[kyk;k x;kA N% ?kaVs dh pjkbZ ds lkFk 500 xzke @HksM+@ fnu jkfrc 
feJ.k f[kyk;k x;kA eseus dks tUe nsus ds ckn eseus dh la[;k ds 
vk/kkj ij HksM+ksa dks fQj ls nks lewgksa esa foHkkftr fd;k x;k vkSj 
jkr ds nkSjku 300 xzke@HksM+@fnu dh nj ls pus ds Hkwls ds lkFk 500 
xzke dh nj ls leku jkfrc feJ.k f[kyk;k x;kA bu HksM+ksa dks Hkh 
jkstkuk 6 ?kaVs rd pjk;k x;kA eseuksa }kjk ih;k x;k lkIrkfgd 
nw/k] eseuksa dk lkIrkfgd 'kjhj otu vkSj ikf{kd HksM+ otu ntZ 
fd;k x;kA xHkZ/kkj.k vkSj Lruiku ds nkSjku çR;sd lewg dh Ng 
HksM+ksa ij ikpdrk dk ijh{k.k fd;k x;kA

ifj.kkeksa ls irk pyk fd vfrfjDr iks"kd rRoksa dh iwjdrk dk 
HksM+ksa ds çtuu ij dksbZ ldkjkRed çHkko ugha gqvkA gkykafd] 
çlo iwoZ HksM+ksa ds otu ij ldkjkRed çHkko ns[kk x;kA eseuksa ds 
tUe otu us ,dy vkSj tqM+ok cPpksa esa ldkjkRed çHkko 
fn[kk;kA çfr eseuk ih;s x, vkSlr nSfud nw/k us ijh{k.k lewg esa 
vf?kd ek=k dk irk yxk;k vkSj nqX/kkoLFkk ds nkSjku iks"k.k ds 
mPp Lrj ds ldkjkRed çHkko d¨ n'kkZ;kA fu;af=r vkgkj dh 
rqyuk esa eseuksa dk nw/k NqM+kus dh voLFkk ij otu vkSj vkSlr 
nSfud o`f) ijh{k.k vkgkj f[kyk, x, HksM+ esa vf/kd FkkA

lewg  nqX/kiku ek=k
  ¼xzke@eseuk@fnu½

,dy
 fu;a=.k 0-662 0-139±
 ijh{k.k 0-722 0-156±
tqM+oka
 fu;a=.k 0-421 0-095±
 ijh{k.k 0-427 0-094±
f=d
 fu;a=.k 0-396 0-052±
 ijh{k.k 0-462 0-064±

rhu eghus dh vof/k ds nkSjku vkSlr nqX/kiku

HksM+ esa vkgkj ;®x'khy ds :i esa 'kq"d tyok;q dh 
p;fur tM+h cwfV;ksa dh ikS"kf.kd ,oa Áfrj{kk 
fofu;ked {kerk

laLFkku ifj;kstuk% ,vkjlh@ 02@02@20&23

fueZyk lSuh] panu çdk'k ¼24-03-2022 rd½  ,oa v'kksd dqekj

ekxjk ohuj eseuksa ¼24½ esa vkgkj ;®x'khy ds :i esa fVuksLiksjk 
dkWfMZQksfy;k ¼ruk½ ds ikS"kf.kd ,oa Áfrj{kk fofu;ked egRo 

ds ewY;kadu djus ds fy, ,d v/;;u fd;k x;kA eseuksa dks pkj 

ekikad G0 G1 G2 G3

vkgkj vUrxZzg.k ,oa vkgkj :ikarj.k vuqikr
 'kq"d nzO; vUrxZzg.k ¼xzke@fnu½ 672-23 670-77 671-82 676-99
 'kq"d nzO; vUrxZzg.k ¼% 'kjhj Òkj½ 3-30 3-36 3-26 3-32

0.75 'kq"d nzO; vUrxZzg.k ¼W ½ 70-00 70-95 69-4 70-48
 vkgkj :ikarj.k vuqikr 10-52 9-76 9-43 9-47
'kjhj Òkj
 çkjafHkd ¼fdxzk½ 18-67 8-40 18-37 18-15
 vafre ¼fdxzk½ 23-58 23-69 23-85 23-65
 ykHk ¼fdxzk½ 4-92 5-29 5-48 5-50
 vkSlr nSfud o`f) ¼xzke½ 63-83 68-72 71-21 71-43
#f/kj foKku laca/kh
 fge¨Xy¨fcu ¼xzke çfr'kr½ 10-03 10-05 10-07 10-10

6 3 VhÃlh ¼x10 @feeh ½ 9-03 9-21 9-14 9-17
3 3 Vh,ylh ¼x10 @feeh ½ 10-87 10-93 11-72 11-05

 U;wVªksfQy ¼çfr'kr½ 42-82 42-90 43-08 43-32
 fyEQkslkbV ¼çfr'kr½ 53-98 54-02 57-27 54-53
 eksukslkbV ¼çfr'kr½ 2-04 2-05 2-07 2-10
tSojlk;u
 dqy çksVhu ¼xzke@Mh,y½ 6-09 6-00 6-42 5-85
 ,Ycqfeu ¼xzke@Mh,y½ 2-97 3-15 3-07 2-96
 dqy fcyh#fcu ¼fexzk@Mh,y½ 0-63 0-74 0-69 0-66
 jDr ;wfj;k ukbVªkstu ¼fexzk@Mh,y½ 22-23 22-29 22-49 22-56

eseuksa esa VhuksLiksjk dkWfMZQksfy;k ruk ikmMj iwjdrk dk çHkko

lewgksa esa foHkkftr fd;k x;k vkSj mUgsa çfrfnu 300&400 xzke 

jkfrc feJ.k ds lkFk ewaxQyh pkjk bZPNkuqlkj f[kyk;k x;k ,oa 
8 ?k aV s  pjus fn;kA blds vykok eseuk s a  dk s  fVuk sLik sjk 

dkWfMZQksfy;k ruk ikmMj @ 0-0 ¼G0½] 0-5 ¼G1½] 1-0 
¼G2½ vkSj 1-5 ¼G3½ xzke@fdxzk 'kjhj otu ds lkFk f[kyk;k 
fd;k x;kA lHkh lewgksa esa 'kq"d nzO; vUrxZzg.k vkSj p;kip; 

'kjhj otu leku FkkA vafre 'kjhj Òkj vkSj vkSlr nSfud o`f) 
lewgksa ds chp lkFkZd :i ls fHkUu ugha Fkh] gkykafd fu;a=.k 

lewg dh rqyuk esa tM+h&cwfV;ksa ds iwjd lewgksa esa vf/kd jgsA 
lewg G2] G3 vkSj G1 esa vkgkj n{krk fu;a=.k lewg ls vf/kd 

FkhA ;d`r vkSj xqnkZ ds dk;ksZ a ij iwjdrk dk dksbZ çfrdwy çHkko 
ugha ns[kk x;kA

ÒsM+®a dh çtuu {kerk esa lq/kkj ds fy, uk;kc 'kkjhfjd 
fØ;k ,oa tSo çkS|ksfxdh gLr{ksi dh igpku 

laLFkku ifj;kstuk% ih,pokbZ@01@02@ 20&25

,-,l- egyk] ,l-,l- Mkaxh ,oa jk?kosUnz flag

vra%;ksfu çkstsLVsjksu Liat ds lkFk  dk mi;ksx djds gkeksZuy GnRH
Á.kkyh dk xHkkZ/kku nj ij çHkko%  Avikesil-S ¼vra% ;ksfu 
çkstsLVsjksu Liat½ dks 200 pØh; HksM+ksa ¼2&5 o"kZ vk;q½ esa Mkyk x;k 
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vkSj 12 fnuksa ds fy, in situ esa j[kk x;kA Liat dks okil ysus ij HksM+ksa 
dks ;kn`fPNd #i ls rhu lewgksa esa foHkkftr fd;k x;k vkSj 177 HksM+ksa 
esa fuf'pr le; ij d`f=e xHkkZ/kku ¼FTAI½ fd;k x;kA igys lewg 
¼fu;a=.k½ esa HksM+ksa dks fcuk fdlh mipkj ds j[kk x;k Fkk ¼P4; 
n=63½] tcfd vU; lewgksa esa HksM+ksa dks ;k rks Liat fudklh ij 
PMSG ¼P4+PMSG; n=40½ ;k Liat fudklh ds 36 ?kaVs ij 
GnRH ,ukykWx cqlsjsfyu ,lhVsV ¼P4+GnRH; n=74½ fn;k 
x;kA vaMs dh tnhZ lkbVªsV&Xywdkst ruqdkjd esa ruqd`r rjy BaMk 
oh;Z ¼0-2 feyh esa 200 fefy;u 'kqØk.kq½ dk mi;ksx djds Liat 
fudklh ds 48 vkSj 56 ?kaVs ds ckn d`f=e xHkkZ/kku fd;k x;kA d`f=e 
xHkkZ/kku ds 26 fnuks a ij xSj&okilh nj vkSj Vªk aljsDVy 
vYVªklksuksxzkQh }kjk xHkkZ/kku dk fu/kkZj.k fd;k x;kA PMSG 
çksVksdkWy ¼37-50 çfr'kr½ vkSj fu;a=.k ¼47-61 çfr'kr½ dh 
rqyuk esa GnRH çksVksdkWy ds lkFk ledkfyd HksM+ksa esa xHkkZ/kku nj 
csgrj ¼51-35 çfr'kr½ FkhA

HksM+ksa esa xHkkZ/kku nj ij fofHkUu en ledkyu çksVksdkWy dk çHkko % 
dqy 95 HksM+ks a dks rhu lewgksa ;kuh P4, P4+PMSG vkSj 
P4+GnRH esa foHkkftr dj igys of.kZr en ledkyu çksVksdkWy 
ds rgr j[kkA blds vykok] çR;sd lewg esa HksM+ksa dks vkSj foHkkftr 
fd;k x;k ,oa ;k rks 48 vkSj 54 ?kaVs ;k 36 vkSj 44 ?kaVs ij FTAI 
fd;k x;kA d`f=e xHkkZ/kku ds 26 fnuksa ij xSj&okilh nj vkSj 
VªkaljsDVy vYVªklksuksxzkQh }kjk xHkkZ/kku dk fu/kkZj.k fd;k x;kA 
GnRH&vk/kkfjr çksVksdkWy esa Liat fudkyus ds 36 vkSj 44 ?kaVs esa 
xHkkZ/kku dh nj ¼64-0 çfr'kr½ 48 vkSj 56 ?kaVs ¼37-5 çfr'kr½ ds 
lkFk&lkFk ekStwnk PMSG çksVksdkWy ¼nksuksa mi lewgksa esa 40-0 
çfr'kr½ dh rqyuk esa csgrj FkhA ;g vuqeku yxk;k tk ldrk gS fd 
rjy BaMk oh;Z ds lkFk FTAI ds fy, xHkkZ/kku nj ds lanHkZ esa b"Vre 
ifj.kke 12&fnu P4 Liat ds lkFk HksM+ksa dks ledkyu djds vkSj 
Liat fudkyus ds 36 ?kaVs esa GnRH batsD'ku yxkus vkSj 36 vkSj 44 
?kaVs Liat gVkus ds ckn esa xHkkZ/kku ls çkIr fd;k tk ldrk gSA

vfo'kku HksM+ esa le`) eNyh ds rsy dk vMamRltZu vkSj n-3 PUFA 
cgqÁtrk ij çHkko % en ledkyu ds ckn 60 LoLFk pØh; HksM+ksa 
¼2&4 ÁlokLFkk½ dks rhu lewgksa ¼n=20 çR;sd½ esa foHkkftr fd;k 
x;kA lkr fnolh; vuqdwyu vof/k ds ckn] HksM+ksa dks yxHkx 60 
fnuksa ds fy, ftlesa pkj en pØ 'kkfey Fks lacaf/kr vkgkj f[kyk;k 
x;kA rhu vkgkjksa esa ¼i½ CON% dqy fefJr jk'ku ¼TMR½ ds :i esa 
ekud vkgkj]¼ii½ FO: n-3 PUFA le`) eNyh rsy 0-6 
feyh@fdxzk 'kjhj Òkj dh nj ls ;qDr TMR vkSj ¼iii½ PO % ike rsy 
¼lar`Ir vkSj eksuksvulSpqjsVsM olh;vEy®a ls le`)½ ls ;qDr TMR 
FksA çR;sd en pØ ds 9osa fnu ij corpora lutea ¼CL½ tks 

vMamRltZu la[;k dk ladsr nsrh gS dh la[;k dk irk yxkus ds fy, 
VªkaljsDVy vYVªklksuksxzkQh dh xbZA en dk irk yxkus gsrq HksM+ksa dks 
vkgkj iwjdrk ds var esa 12 ?kaVs ds varjky ij nks ckj es<+®a ds lkFk 
j[kk x;kA Òzw.k dh la[;k dk irk yxkus ds fy, xHkZ ds 45osa fnu ij 
Vªkal,CMksfeuy vYVªklksuksxzkQh dh xbZA cPp®a dh la[;k ;k 
cgqÁtrk ds fy, Álo dh tk¡p dh xbZA vMamRltZu nj ij egRoiw.kZ 
mipkj vkSj le; çHkko] lkFk gh mudk ijLij çHkko ns[kk x;k tks 
iwjdrk ds var esa CON vkSj PO lewgksa dh rqyuk esa FO HksM+ksa esa 
Øe'k% 44-8 vkSj 37-3 çfr'kr vf/kd FkhA
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HksM+ksa esa n-3 PUFA ds vkgkj vuqiwj.k dk vMamRltZu la[;k ij çHkko

vMamRltZu  HksM+ksa dk vuqikr ¼çfr'kr½

dh la[;k CON PO FO

1  10 15 0
>2  90 85-5 100
>3  30 35 85-5
>4  0 5 35

cgq vMamRltZu ds lkFk HksM+ksa ds vuqikr ij n-3 PUFA ds vkgkj 
vuqiwj.k dk çHkko

CON PO FO vkSj  lewgksa dh rqyuk esa  esa xHkZ/kkj.k ds 45osa fnu ij 
Òzw.k nj Øe'k% 39-0 vkSj 25-2 çfr'kr vf/kd FkhA blh çdkj] 
CON PO FO vkSj  lewgksa dh rqyuk esa  esa cgqÁtrk Øe'k% 25-1 vkSj 
15-6 çfr'kr vf/kd FkhA blfy,] ;g fu"d"kZ fudkyk tk ldrk gS 
fd  ;qDr vkgkj esa cgqÁt vfo'kku HksM+ esa vMamRltZu nj n-3 PUFA
cgqÁtrk dks vkSj c<+kus dh {kerk gSA

HksM+ksa esa balqfyu&laosnu'khy nok ¼esVQkWfeZu½ dk iwoZ vMamRltZu 
dwi ¼ ½  ÁkfIr] vMamRltZu nj vkSj ,oa cgqÁtrk ij çHkko %POF  
;g ç;ksx 46 pØh; ekyiqjk HksM+ksa ¼2&5 lky vk;q] 1&3 Álork½ 
ij fd;k x;kA en ledkyu ds ckn] HksM+ksa dks nks lewgksa ¼ 23 n=
çR;sd½ esa foHkkftr fd;k x;kA vuqipkfjr fu;a=.k ¼ ½ HksM+ksa CON
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ekikad CON PO FO

ÁFke lekxe xHkkZ/kku nj 90 85 80
 ¼18@20½ ¼17@20½ ¼16@20½
dqy xHkkZ/kku nj 86-4 78-3 75-0
 ¼19@22½ ¼18@23½ ¼18@24½
xHkkZoLFkk ds 45osa fnu  2-00 2-22 2-78
ij Òzw.k nj ¼38@19½ ¼40@18½ ¼50@18½
45osa fnu ij cgq Òzw.k  78-95 83-33 94-44
okyh HksM+sa ¼15@19½ ¼15@18½ ¼17@18½
cgqÁtrk 1-95 2-11 2-44
 ¼37@19½ ¼38@18½ ¼44@18½
cgq Átuu okyh HksM+sa 73-7 83-3 88-9
 ¼14@19½ ¼15@18½ ¼16@18½
>3 eseuksa okyh HksM+sa 21-0 27-8 31-1
 ¼4@19½ ¼5@18½ ¼6@18½

HksM+ksa esa n-3 PUFA ds vkgkj iwjdrk dk tuu {kerk xq.kksa ij çHkko 
¼çfr'kr½

ds fo#)] mipkj lewg ¼ ½ dh HksM+ksa dks dks yxHkx 12 lIrkg MET
ds fy, 500 fexzk@HksM dh nj ls esVQkWfeZu dh ,d nSfud [kqjkd 

eqag }kjk nh xÃ] tks ikap en pØksa rd QSyh gqbZ FkhA bykt ds var esa 
lHkh HksM+ksa dk es<+®a ds lkFk lekxe fd;k x;kA  vkSj dkWiksZjk POFs
Y;wfV;k ¼ ½ dh la[;k vkSj O;kl dk ewY;kadu djus ds fy, CL
Ø e ' k %  ç R ; s d  e n  v k S j  ç R ; s d  p Ø  d s  9 o s a  f n u  i j 
vYVªklksuksxzkfQd fMEcxzafFk LdSu fd, x,A ,LVªkfM;ksy] 
çkstsLVsjksu] ,aMªksLVsusfM;ksu vkSj balqfyu ds lkFk&lkFk Xywdkst 
vkSj fyfiM çksQkby iSjkehVj tSls p;kip; ladsr dksa lfgr 
ifjlapj.k gkeksZu ij ,d O;kid ewY;kadu fd;k x;kA nokdj.k 
ds var esa] mipkj us  dh la[;k esa 53-2 çfr'kr dh o`f) ds POFs
lkFk dwfid ÁkfIr ij ,d mÙkstd çHkko fn[kk;kA blus 
vMamRltZu nj dks 67-4 çfr'kr rd c<+k fn;k]  lewg esa HksM+ksa MET
ds mPp vuqikr ds lkFk  ¼Øe'k% 82-6 cuke 30-4 çfr'kr½ CON
dh rqyuk esa cgqvMamRltZu FksA  lewg us xHkZ/kkj.k ds nksuksa MET
30osa fnu ¼1-57 cuke 1-15½ vkSj 45osa fnu ¼1-43 cuke 1-15½ 
ij  lewg dh rqyuk esa Òzw.knj esa o`f) çnf'kZr dhA IykTek CON
,LVªkfM;ksy] balqfyu] Xywdkst] dqy dksysLVªkWy vkSj ,yMh,y& 
dksysLVªkWy lkaærk  HksM+ksa esa  dh rqyuk esa de FksAMET CON

CON MET
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xSj&cgqizt ekyiqjk HksM+ksa esa esVQkWfeZu mipkj dk iwoZ vMamRltZu dwi izkfIr ,oa vMamRltZu nj ij çHkko
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xSj&cgqizt ekyiqjk HksM+ksa esa esVQkWfeZu mipkj dk IykTek Xywdkst] dqy dksysLVªkWy] ,yMh,y&dksysLVªkWy vkSj ,pMh,y&dksysLVªkWy lkaærk ij çHkko

orZeku v/;;u ds fu"d"kksaZ ls ladsr feyrk gS fd esVQkWfeZu HksM+ksa 
esa  la[;k] vMamRltZu nj vkSj cgqÁtrk dks c<+kus ds lkFk esa POF

IykTek ,LVªkfM;ksy] balqfyu] Xywdkst vkSj dksysLVªkWy dks de 
dj ldrk gSA bl çdkj] NksVs tqxkyh djus okyksa i'kqv©a esa 

cgqÁtrk lq/kkj esa esVQkWfeZu ds fufgrkFkZ esa ,d ubZ varn`Zf"V dk 
vukoj.k g¨rk gSA

okf.kfT;d HksM+ ikyu ds fy, tyok;q ruko 
vuqØef.kdk ,oa tyok;q yphyh vkJ; O;oLFkk 
dk fodkl 

laLFkku ifj;kstuk% ih-,p-okbZ@01@03@ 20&25

fot; dqekj] ,l-,l- Mkaxh] ljksckuk ljdkj ,oa jk?kosUnz flag

HksM+ ij tyok;q ruko dk vuqØe.k djus ds mís'; ls tyok;q d{k esa 
lw{e tyok;q rkieku ds mrkj&p<+ko ds rgr eq[; :i ls HksM+ ds 

'kkjhfjd vkSj gkeksZuy lwpdkad ds fy,] v/kZ [kqys 'ksM esa j[® x, 24 

o;Ld ekyiqjk es<+s ¼52-24 fdxzk 'kjhj Òkj½ dks ;kn`fPNd :i ls 
rhu lewgksa ¼8 çR;sd½ esa forfjr fd;k x;kA lewg&1 es<+s 30] 35] 

40 vkSj 45 fMxzh lsfYl;l rkieku ij 10-00 ls 14-00 cts rd 
tyok;q d{k esa rkih; ruko esa FksA lewg&2 es<+s ifjos'k fu;a=.k ds 

:i esa v/kZ [kqys 'ksM esa çkd`frd lw{e tyok;q esa j[ks x,A lewg&3 
es<+s FkeksZU;wVªy fu;a=.k ds :i esa 10-00 ls 14-00 cts rd 4 ?kaVs ds 

fy, tyok;q d{k esa 23 fMxzh lsfYl;l ij j[ks x,A rkih; 
,Dlikstj ds ckn lewg& 1 vkSj 2 dks NksM+dj iquiZzkfIr vof/k 23 
fMxzh lsfYl;l ij 2 ?kaVs ds fy, FkhA FkeksZU;wVªy fu;a=.k rkieku 

vknZzrk lwpdkad ¼THI½ ds vk/kkj ij r; fd;k x;kA lacaf/kr lewgksa 
esa 10-00 ls 14-00 cts ds chp rhu leku le; varjky ij lHkh 

ekSle laca/kh rRoksa] 'kkjhfjd çfrfØ;kvksa vkSj ruko gkeksZu dk 
vkadyu fd;k x;kA ,Dlikstj iwoZ eku 06-00 vkSj 10-00 cts vkSj 

iquiZzkfIr ds ckn 16-00 cts ns[ks x,A lHkh 'kkjhfjd çfrfØ;kvksa] 
'olu nj vkSj ukM+h dh njksa esa rkih; ruko ds nkSjku lkFkZd o`f) 

ns[kh xbZA 40 vkSj 45 fMxzh lsfYl;l ij rkih; ruko ds nkSjku Ropk 
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dh lrg vkSj eyk'k; dk rkieku Hkh lkFkZd #i ls vf/kd FkkA 

ifjlapkjh dksfVZlksy 40 vkSj 45 fMxzh lsfYl;l ij lkFkZd #i ls c<+ 
x;k] tcfd Vh 3 esa o`f) 40 vkSj 45 fMxzh lsfYl;l ij e/;e FkhA 

ifj.kkeksa us rkih; ruko ds laidZ esa vkus okyh HksM+ksa dh 'kkjhfjd 

çfrfØ;k vkSj ifjlapkjh gkeksZuy xfr'khyrk esa i;kZIr varn`Zf"V 
çnku dh gSA
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ekyiqjk es<+ksa esa rkih; ruko ¼10-00 ls 14-00 cts½ ds nkSjku vkSlr 'kkjhfjd çfrfØ;k,a vkSj ruko gkeksZu

'olu nj

eyk'k; rkieku

ukM+h nj

ifjlapkjh dksfVZlksy

HksM+ ds nw/k dh tSo lfØ; {kerk dk ewY;kadu ,oa 
lR;kiu 

laLFkku ifj;kstuk% ih-,p-okbZ@01@04@ 20&25

jk?kosUnz flag ,oa fot; dqekj

nqack ¼ ½ HksM+ ds dksyksLVªe vkSj nw/k dh rqyukRed Fat-Tail/rump
lajpuk % çlo ds ckn] Hkk-d`-vuq-i-&ds-Hks- vuq-la-] vfodkuxj 
esa lÄu çca/ku ç.kkyh ds rgr LoLFk nqack HksM+®a ls 15 fnuksa rd gj 

fnu dksyksLVªe@nw/k ds uewus ,d= fd, x,A lHkh uewuksa dk ldy 
jklk;fud lajpuk ds fy, fo'ys"k.k fd;k x;kA çloksÙkj ds 

igys fnu dksyksLVªe ds uewuksa esa olk] çksVhu] ySDVkst] ,l,u,Q 
vkSj yo.k dh lajpuk Øe'k% 11] 7-40] 11-18] 20-23 vkSj 1-65 

xzke Áfr'kr Fkh] tks 15osa fnu ds nw/k ds uewuksa esa ntZ fd, x, 
lacaf/kr Lrj®a ls lkFkZd #i ls vf/kd FkhA

nqack ¼ ½ HksM+ ds nw/k ds vkWDlhdj.kjks/kh xq.k dk Fat-Tail/rump
ewY;kadu % nqack HksM+ ds ldy nw/k ds uewus ,d= fd, x,] olk 

jfgr fd, x, vkSj dqy çksVhu dk vkadyu fd;k x;kA fVªfIlu] 
vYQk&dkbeksfVªfIlu vkSj isiSu dk 1%100 vuqikr ¼,atkbe% 

çksVhu½ esa muds b"Vre ih,p vkSj rkieku ds lkFk mi;ksx djds 
çlaLd`r nw/k dk çksfV;ksfyfVd tyh; lay;u rhu ?kaVs ds fy, 
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fd;k x;kA tyh; lay;u ds nkSjku] gkbMªksykbtsV ds uewus 0] 0-
5] 1-0]  2-0 vkSj 3-0 ?kaVs ij ,d= fd, x, vkSj  ij[k dk ABTS

fVªfIlu ¼v½] vYQk&dkbeksfVªfIlu ¼c½ ,oa  isiSu ¼l½ ,atkbe  ds lkFk gkbMªksykbTM HksM+ ds nw/k ds dqy vkWDlhdj.kjks/kh {kerk esa vof/k ifjorZu

Fat (g%) Protein (g%) Lactose (g%) SNF (g%) Salt (g%)
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 nqack HksM dksyksLVªe ¼C] çlo ds fnu½ vkSj nqX/kkoLFkk ds 15 osa fnu nw/k 
esa rqyukRed ?kVd

m i ; k s x  t S o l f Ø ;  i s I V k b M ~ l  d s  m R i k n u  v k S j  d q y 
vkWDlhdj.kjks/kh {kerk ¼ ½ ds fu/kkZj.k dk vkadyu djus ds TAC

fy, lalkf/kr fd;k x;kA tyh; lay;u ds ckn lHkh uewuksa esa dqy 

vkWDlhdj.kjks/kh {kerk eas Áfr'kr o`f) lkFkZd :i ls vf/kd Fkh 
vk S j  fV ª f Ilu  g kbM ª k sy kbt sV  e s a  80  l s  134  rd ,o a 

vYQk&dkbeksfVªflu gkbMªksykbtsV esa 5 ls 51 rd FkhA isiSu 
gkbMªksykbtsV ds dqy vkWDlhdj.kjks/kh {kerk esa mPpre Áfr'kr 

o`f) ,atkbe ds lkFk 2 ?kaVs Å"ek;u esa ntZ dh xbZA fofHkUu ikpu 
,atkbeksa dk mi;ksx djds mRikfnr çksVhu vkSj isIVkbM çksQkby 

dk v/;;u djus ds fy,  dk mi;ksx djds nw/k  SDS-PAGE

çksVhu gkbMªksfylsV~l dk Hkh ewY;kadu fd;k x;kA
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vfolq/kk % tSolfØ; HksM+ nw/k Ropk yks'ku 

tSolfØ; HksM+ nw/k Ropk yks'ku % ldy nw/k dks bdëk djus ds 
fy, Hkk-d`-vuq-i-&ds-Hks-vuq-la-] vfodkuxj esa lÄu çca/ku 
ç.kkyh esa j[® x, jsoM+ ls nqX/kkoLFkk ds e/; ls nsj ds pj.k esa 
nq ack HksM+® a dk p;u fd;k x;kA vkWDlhdj.kjks/kh le`) 
çks&Ropk HksM+ ds nw/k dk yks'ku] vfolq/kk fodflr fd;k x;kA 
fodflr yks'ku dk ewY;kadu vkWDlhdj.kjks/kh vkSj bldh 
ldy lajpuk ds fy, fd;k x;kA mRikn fodkl çfØ;k ds nkSjku 
nqEck HksM+ ds nw/k ds fufgr nqX/k olk vkSj iw.kZ nqX/k çksVhu esa ewY; 
lao/kZu fd;k x;kA mRikn fodkl ds nkSjku HksM+ ds nw/k ds olh; 

vEy] [kfut] foVkfeu vkSj 'kdZjk lajpuk ds vf}rh; ewY; 
egRoiw.k Z ekunaM Fk sA mRikn fodkl vkSj ekuo LokLF; 
vuqç;ksxksa ds fy, tSolfØ; QkWewZys'ku ds ewY;kadu ds fy, 
dSlhu dks nqEck HksM+ ds nw/k ls vyx fd;k x;kA fLde feYd dh 
ih,p d® 4-6 ij 37&50 fMxzh lsfYl;l ij lek;ksftr fd;k 
x;k vkSj dSlhu vo{ksi dks lsaVªh¶;wxs'ku ds ckn rhu ckj /kks;k 
x;kA blds ckn bUgsa gok esa lq[kk;k x;k vkSj blds vkxs ds 
fo'ys"k.k vkSj vuqç;ksxksa ds fy, mi;qDr ifjj{kd ds lkFk BaMh 
fLFkfr esa j[kk x;kA
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HksM+ esa esykVksfuu gLr{ksi  ls pØh;rk dk ladsr

laLFkku ifj;kstuk% ,vkjlh@01@03@ 20&23

v'kksd dqekj] ,p-ds- u:yk ¼30-04-2022 rd½] fueZyk lSuh] panu 
çdk'k ¼24-03-2022 rd½ ,oa ,l-,l- Mkaxh

o"kZ 2022 ds nkSjku çtuu ds ekSle ds var esa en esa ugha vkus okyh 
ekjokM+h HksM+ksa ij ,d ç;ksx fd;k x;kA en esa ugha g®us dh iqf"V 7 
fnuksa esa jDr çkstsLVsjksu ds vuqeku ls dh xbZA mipkj lewg esa ÒsM+®a 
¼20½ dks eDdk rsy esa ?kksydj esykVksfuu ¼@ 18 fexzk@HksM 
v/k®Roph;½ dh ,d e«=k nh xbZ] tcfd fu;a=.k lewg esa ÒsM+®a 
¼15½ dks dsoy eDdk rsy v/k®Roph; fn;k x;kA HksM+ksa esa çfrfnu 
lqcg vkSj 'kke esa en dk irk yxkus ds fy, ,çu es<+s dk mi;ksx 
fd;k x;kA esykVksfuu mipkfjr lewg esa en çfrfØ;k 90-0 
Áfr'kr ¼18@20½ 11 fnuksa ds en Ásj.k varjky ¼7&14 rd½ vkSj 
Átuu nj 88-8 Áfr'kr ¼16@18½ FkhA fu;a=.k lewg esa] en çsj.k 
33-33 Áfr'kr ¼5@15½ 13 fnuksa ds en Ásj.k varjky ¼9&15 
rd½ vkSj Átuu nj 60-0 Áfr'kr ¼3@5½ FkhA bl ç;ksx dks 
flracj&vDVwcj] 2022 ds nkSjku çtuu ds ekSle ds var esa en esa 
ugh vkus okyh ekjokM+h ¼20½ vkSj exjk ¼11½ HksM+ksa ij nksgjk;k 
x;kA nksuksa uLyksa esa en çfrfØ;k ,e,yVh mipkfjr vkSj fu;af=r 
HksM+ksa esa Øe'k% 100 vkSj 40 Áfr'kr FkhA

vaMk'k; ij ,e,yVh ds çR;{k çHkko dks [kkfjt djus ds fy,] 
fu;ksftr #i ls NVh gqÃ N% ekjokM+h HksM+ksa dks ,e,yVh ¼,dy 
[kqjkd @ 18 fexzk@HksM v/k®Roph;½ fn;k x;k vkSj ,Q,l,p] 
,y,p ,oa ,e,yVh lac) thu dh dk;kZRed vfHkO;fä dk 
v/;;u djus ds fy, cwpM+[kkus ls batsD'ku ds 10 fnuksa ds ckn 
vaMk'k; ,d= fd, x,A

xSj&çtuu ds ekSle ds nkSjku ,dy v/k®Roph; ,e,yVh [kqjkd 
¼@ 18 fexzk@es<+k½ ds çHkko dk ewY;kadu oh;Z fo'ks"krkvksa] o`"k.k 
ck;ksesVªh] dqy ,aVhvkWDlhMsaV {kerk vkSj exjk es<+ksa ds lhje tSo 
jklk;fud çksQkby ij fd;k x;kA dqy feykdj fu;a=.k dh rqyuk 
esa ,e,yVh mipkfjr es<+ksa esa oh;Z fo'ks"krkvksa esa lq/kkj gqvkA fu;a=.k 
dh rqyuk esa ,e,yVh mipkfjr es<+ksa esa o`"k.k vk;ru] o`"k.k dh  
pkSM+kbZ vkSj yackbZ nksuksa ,oa vaMdks'k ifjf/k ds lexz v©lr eku 
lkFkZd #i ls vf/kd FksA fu;a=.k dh rqyuk esa lhje dqy çksVhu] 
,YC;wfeu vkSj XyksC;qfyu ds lexz v©lr eku ,e,yVh mipkfjr 
es<+k s a  es a  lkFk Zd #i ls vf/kd Fk s] tcfd lhje ,LikVs ZV 
,feuksVªkaLQjst ¼,,lVh½] ,ysfuu Vªkal,feusl ¼,,yVh½] 
,,lVh@,,yVh vuqikr] ,@th vuqikr vkSj dksysLVªkWy lewgksa ds 
chp rqyuh; FksA

HkMs  + e as vkgkjh; n&3 cglq ra Ìr olh; vEy® a d ¢ ek/;e l s

cgÁq lork c<k+ u s d s fy, QkfW ydyq kts us fs ll dk l'a kk/s ku

¼,lbZvkjch&fM,lVh ifj;kstuk%,l-vkj-th-@2019@000581½

,-,l- egyk

HksM+ksa esa QkWfydqykstsusfll dks çHkkfor djus okys çeq[k v.kqvksa ij 
n&3 cgqvlar`Ir olh; vEy ¼PUFA½ ds vkgkjh; vuqiwjdrk ds 
çHkko dk v/;;u djus ds fy, ,d ç;ksx fd;k x;kA pØh; 
ekyiqjk HksM+ksa ¼n=32½ dks nks lewgksa esa foHkkftr fd;k x;k vkSj ;k 
rks n-3 PUFA le`) eNyh rsy ¼FO½ ;k ike rsy ¼PO½ ds lkFk 
iwjdrk ¼@ 0-6 feyh@fdxzk 'kjhj otu½ 60 fnuksa ds fy, 7 fnuksa 
dh vuqdwyu vof/k ds ckn dh xbZA f[kykÃ ds var ij en esa] tqM+oka 
iwoZ vMamRltZu dwi ¼POF½ ¼n=9½ okyh FO HksM+ksa ,oa ,dy 
POF ¼n=9½ okyh FO HksM+ksa dk o/k fd;k vkSj vaMk'k; dks e`R;q ds 
5 feuV ds Hkhrj ,d= dj fge&'khr PBS esa j[kkA IykTek gkeksZu 
dks ekius ds fy, o/k ls igys jDr ,d= fd;k x;kA

vaMk'k; ij ekStwn iwoZ vMamRltZu dwi ¼POFs; >5 feeh O;kl½ dks 
fudky dj dhVk.kqjfgr ekbØksVîwc esa LFkkukarfjr fd, x, ,oa 

o1000xg ij 10 feuV ds fy, 4 C ij vidsafæ= fd;k x;kA lrg ij 
rSjusokyk ruqÑr dwfid æo dks ekbØksVîwc esa LFkkukarfjr fd;k 

ox;k vkSj gkeksZu ds fo'ys"k.k rd &20 C ij laxzghr fd;kA vyx 
fd, x, xzsU;qykslk dksf'kdk isysV dks thu vfHkO;fDr v/;;u ds 

ofy, &80 C ij laxzghr fd;k x;kA xzsU;qykslk dksf'kdk çfrfyfi ds 
lkis{k ifjek.khdj.k ds fy, vkj,u, dks fudkyk x;k vkSj 
lhMh,u, la'ys"k.k ds fy, fjolZ VªkaldksM fd;k x;kA okLrfod 
le; ihlhvkj ds fy, leku ek=k esa lhMh,u, dk mi;ksx fd;k 
x;kA RPL&19 us çR;sd y{; thu ds fy, ΔCt dh x.kuk djus ds 
fy, ,d vartkZr lanHkZ thu ds :i esa dk;Z fd;kA thu vfHkO;fDr 

-ΔΔCtesa lkis{k xquk ifjorZu dh x.kuk 2  dk mi;ksx djds dh xbZ tgka 
fu;a=.k lewg ¼PO½ us va'k'kks/kd ds :i esa dk;Z fd;kA ifj.kkeksa 
dks T;kferh; ek/; xquk&ifjorZu ±95 Áfr'kr fo'okl varjky ds 
:i esa n'kkZ;k x;kA

PO dh rqyuk esa FO HksM+ksa esa IykTek balqfyu vkSj ,LVªkfM;ksy 
lkaærk lkFkZd #i ls de Fkh] tcfd IykTek ,aMªksLVsusfM;ksu 
la[;kRed :i ls de FkkA IykTek çkstsLVsjksu vkSj Xywdkst lkaærk 
ij mipkj dk dksbZ çHkko ugha ns[kk x;kA fu;a=.k PO dh rqyuk esa 
n-3 PUFA le`) FO dh vkgkjh; iwjdrk us dwfid æo esa 
balqfyu vkSj Xywdkst ds Lrj esa lq/kkj fd;k vkSj ,LVªkfM;ksy 
,dkxzrk dks de fd;kA ,aMªksLVsusfM;ksu vkSj çkstsLVsjksu dh lkaærk 
nksuksa lewgksa esa rqyuh; jghA
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n-3 PUFA le`) FO dh vkgkjh; iwjdrk dk IykTek balqfyu] ,aMªksLVsusfM;ksu] ,LVªkfM;ksy] çkstsLVsjksu vkSj Xywdkst lkaærk ij çHkko

n-3 PUFA le`) FO dh vkgkjh; iwjdrk dk dwfid nzo esa balqfyu] ,aMªksLVsusfM;ksu] ,LVªkfM;ksy] çkstsLVsjksu vkSj Xywdkst lkaærk ij çHkko
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PO n-3 PUFA FO HksM+ksa dh rqyuk esa  le`)  iwjd HksM+ksa esa 

isjksDlhlkse çksfyQjsVj&lfØ; fjlsIVj&  ¼ ½ vkSj γ PPARγ
Xywdkst VªkaliksVZj Vkbi 4 ¼ ½ çksVhu dh vfHkO;fä;ksa esa GLUT-4
dkQh o`f) gqbZA çeq[k fodkl dkjd thu balqfyu tSls fodkl 
dkjd vkSj  ,oa cksu ekWQksZtsusfVd çksVhu fjlsIVj Vkbi IGF-I -II
1  ¼ ½ dh vfHkO;fDr Hkh  iwjd HksM+ksa esa b BMPR-1b n-3 PUFA
vf/kd Fk hA  blds  vfrfjDr]  i wjdrk d s n-3 PUFA
ifj.kkeLo:i fu;a=.k vkgkj dh rqyuk esa  fjlsIVj Vkbi 1 IGF
¼ ½ dh vfHkO;fDr esa 4 xquk o`f) gqbZA gkykafd] IGF-1R IGF-IIR 
mRNA ds Lrj nksuksa lewgksa esa leku FksA blds foijhr] ,jksekVst 
,atkbe ,UdksfMax thu  dks NksM+dj LVsjkWbMkstsusfll CYP19A1
ds fy, ftEesnkj çeq[k thu dh vfHkO;fDr esa dksbZ egRoiw.kZ 
çHkko ugha ns[kk x;k tks  HksM+ksa dh rqyuk esa  HksM+ksa esa PO FO
la[;kRed :i ls vf/kd FkkA  HksM+ksa dh rqyuk esa &iwjd PO FO
HksM+ksa esa  dh vfHkO;fDr la[;kRed :i ls de FkhA  HksM+ksa ERα PO
dh rqyuk esa  vkgkfjr HksM+ksa esa  fjlsIVj ¼ ½ n-3 PUFA LH LHR
Åij fofu;fer FkkA gkyk¡fd]  fjlsIVj ¼ ½ mipkj ls FSH FSHR
vçHkkfor jgkA LVsjksy ,fyesaV&ckbafMax VªkalfØI'ku QSDVj 
¼ ½ dh vfHkO;fDr esa lkFkZd #i ls 3-5 xquk dh o`f) SREBF1
ikbZ xbZA 

v/;;u ls irk pyrk gS fd  iwjdrk ifjlapkjh vkSj n-3 PUFA
dwfid nksuksa Lrjksa ij balqfyu vkSj ,LVªkfM;ksy lkaærk dks çHkkfor 
djrk gS vkSj balqfyu&Xywdkst ç.kkyh ,oa xzsU;qykslk dksf'kdkvksa 
esa gkeksZu fjlsIVlZ ls lacaf/kr thu dh vfHkO;fä dks fu;af=r djrk 

gS] tks laHkor% HksM+ksa esa Qksfydqykstsusfll vkSj vMamRltZu nj dks 
c<+krk gSA

HksM+ esa en ledkyu vkSj d̀f=e xHkkZ/kku rduhdksa ds 
O;kid vuqç;ksx ds fy, uohu ǹf"Vdks.kksa dk fodkl

jk"Vªh; i'kq/ku fe'ku  ¼Mh,,pMh] Hkkjr ljdkj½  ifj;kstuk

,-,l- egyk] ,l-,l- Mkaxh] jk?kosaæ flag vkSj v#.k dqekj

HksM+ksa esa vHkh rd d`f=e xHkkZ/kku ¼ ½ dk O;kid :i ls mi;ksx AI
ugha fd;k x;k gS D;ksafd ikjaifjd rduhd dk mi;ksx djds tes gq, 
oh;Z ds lkFk  dh lQyrk xHkkZ'k; xzhok dh tfVy 'kkjhfjd jpuk AI
vkSj xHkkZ'k; xzhok dks ikj djus ds fy, tes gq,&fi?kys gq, 'kqØk.kq 
dh v{kerk ds dkj.k lhfer gSA gkykafd] rjy BaMk oh;Z ds lkFk  AI
O;ogk;Z gS vkSj vPNs ifj.kke nsrk gS] ftls laxzg ds 24 ?kaVs ds Hkhrj 
mi;ksx fd;k tkuk pkfg,] D;ksafd HkaMkj.k ds nkSjku moZjrk 
/khjs&/khjs de gks tkrh gSA orZeku esa] gekjs ns'k esa ,d O;ogk;Z 
ç.kkyh dh deh gS ftlds ek/;e ls çtuu rduhdksa tSls en 
ledkyu vkSj fuf'pr&le; d`f=e xHkkZ/kku d® HksM+ fdlkuksa rd 
O;kid :i ls igq¡pk;k tk ldrk gSA blfy,] cM+s iSekus ij HksM+ uLy 
lq/kkj dk;ZØe vk;ksftr djus ds fy, rjy oh;Z ds lkFk  dk AI
mi;ksx djus ds fy,] bl rduhd dks {ks= esa Lohdk;Z cukus ds fy, 
vkSj bu rduhdksa ds O;kid çlkj ds fy, ,d O;ogk;Z ekWMy ds 
fodkl dh fn'kk esa dke 'kq: fd;k x;k ftls jkT; i'kqikyu foHkkx 
}kjk viuk;k tk ldrk gSA 
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HksM+ ds fy, LFkk;h pkjk mRiknu ds fy, d`f"k     
n`f"Vdks.k ds ek/;e ls çkd`frd lalk/kuksa ,oa e`nk 
LokLF; dk çca/ku

laLFkku ifj;kstuk% NUT/01/ 02/20-25

,l-lh- 'kekZ] vkj-,y- eh.kk] ljksckuk ljdkj ,oa vt; dqekj

tSfod [kkn ds fofHkUu lzksrksa ls iks"kd rRo fjgkbZ çk#i vkSj e`nk esa 
miyC/krk ,oa e`nk LokLF; ij bldk çHkko % fofHkUu çdkj ds 
tSfod [kkn ¼HksM+] cdjh vkSj [kjxks'k½ ,d= fd, x, vkSj mudk 
dkcZfud inkFkZ lkexzh ds fy, fo'ys"k.k fd;k x;kA bu tSfod 
[kknksa dk fDyVksfj;k VukZfV;k ¼frryh eVj½ dh Qly dh cqokbZ ls 
15 fnu igys [ksr esa 10 Vu@gsDVs;j dh nj ls ç;ksx fd;k x;kA 
cqokbZ ds le; vkSj Qly dh dVkbZ ds ckn cdjh dh [kkn ds ç;ksx 
ls vf/kdre e`nk dkcZfud lkexzh vU; tSfod [kknksa ds ç;ksx vkSj 
fu;a=.k dh rqyuk esa mYys[kuh; :i ls vf/kd FkhA cqokbZ ds le; 

e`nk dkcZfud lkexzh HksM+ vkSj [kjxks'k dh [kkn ds fy, leku 
,oa vfo[kkn vkSj fu;a=.k dh vis{kk lkFkZd #i ls vf/kd FkhA 
Qly dh dVkbZ ds ckn] vuqekfur e`nk dkcZfud lkexzh 
vfo[kkn+] HksM+ [kkn vkSj cdjh [kkn ds ç;¨x esa leku Fkh ,oa 
fu;a=.k ds eqdkcys lkFkZd #i ls vf/kd FkhA blh rjg ds 
ifj.kke Qly dh dVkbZ ds ckn miyC/k e`nk u=tu ds fy, Hkh 
ns[ks x,A mPpre miyC/k e`nk u=tu ¼359-1 fdxzk@gsDVs;j½ 
dk vuqeku cdjh [kkn ds ç;ksx ls yxk;k x;kA fu;a=.k dh 
rqyuk esa tSfod [kkn ds lHkh lzksrksa ls e`nk&rkack] e`nk&tLrk vkSj 
fDyVksfj;k VukZfV;k ds lw[ks pkjs dh mit esa lkFkZd #i ls o`f) gqbZA 
tSfod [kknksa esa] Qly dh dVkbZ ds ckn [kjxks'k dh [kkn ds ç;ksx ls 
vf/kdre e`nk&rkack vkSj e`nk&tLrk lkFk gh fDyVksfj;k VukZfV;k 
ds lw[ks pkjs dh mit Hkh vafdr dh xbZA HksM+ vkSj cdjh [kkn vkSj 
vfo[kkn vuqç;ksxksa dh rqyuk esa [kjxks'k [kkn ds lkFk ;s iSjkehVj 
Hkh lkFkZd #i ls vf/kd FksA

e`nk tSfod dkcZu ¼SOC½] miyC/k u=tu] rkack]tLrk lkexzh vkSj fDyVksfj;k VukZfV;k ds lw[ks pkjs dh mit ij fofHkUu tSfod [kknksa dk çHkko

tSfod [kkn                              e`nk tSfod dkcZu  ¼Áfr'kr½ Qly dVkbZ e`nk&rkack e`nk&tLrk lw[ks pkjs dh
  cqokbZ ds Qly dVkbZ  ij miyC/k (ppm) (ppm) mit 
  le; ds ckn u=tu   (q/ha)

fu;a=.k  1-14 1-06 238-5 11-28 13-52 4-28
HksM+ [kkn  1-98 1-34 301-3 14-11 18-87 13-60
cdjh [kkn 3-10 1-60 359-2 14-14 18-49 13-20
[kjxks'k [kkn 2-05 1-29 290-4 18-01 28-41 15-54
vfo[kkn 1-70 1-41 316-8 15-84 20-73 14-00
SEM±  0-120 0-046 10-37 0-308 0-811 0-216
CD (0.05) 0-30 0-12 26-1 0-78 2-04 0-54

Avena sativa ¼tÃ½ dh mRikndrk ij vif'k"V Åu ,oa u=tu 
Lrj dk çHkko % jch ekSle ds nkSjku vuq'kaflr u=tu ek=k ¼ ½ RDN
ds de Lrjksa ,oa fLFkj vif'k"V Åu ¼ ½ ds lkr la;kstu okys WW
ç;ksx fd, x,A fu;a=.k] 100 Áfr'kr 500 RDN] WW @
fdxzk@gsDVs;j] 100 Áfr'kr 500 fdxzk@gsDVs;j] 75 RDN$WW @
Áfr'kr 500 fdxzk@gsDVs;j]+ 50 Áfr'kr RDN$WW @ RDN$WW 
@ RDN$WW @500 fdxzk@gsDVs;j vkSj 25 Áfr'kr 500 
fdxzk@gsDVs;j tSls mipkj FksA  100 Áfr'kr 500 RDN $ WW@ 
fdxzk@gsDVs;j ds ç;ksx ls vf/kdre gjk pkjk mit] LVksoj mit vkSj 
tbZ cht dh mit gqbZ] tks LVksoj vkSj cht dh mit dks NksM+dj ckdh 
mipkjksa vkSj fu;a=.k dh rqyuk esa lkFkZd #i ls vf/kd Fkh] tcfd ;g 
75 Áfr'kr 500 fdxzk@gsDVs;j ds ç;ksx ls cjkcj RDN $ WW@ 
FkhA 100 Áfr'kr RDN] 75 Áfr'kr  500 RDN$WW @
fdxzk@gsDVs;j vkSj 100 Áfr'kr  500 fdxzk@gsDVs;j RDN$WW @
ds ç;ksx ls fu;a=.k ij Øe'k% 32-7] 41-7 vkSj  53-5 Áfr'kr vf/kd 
gjs pkjs dh mit ntZ dh xbZA

fofHkUu flapkbZ Lrjksa vkSj vif'k"V Åu Á;®x ds rjhdksa dk ewax 

mRikndrk] ty mi;ksx n{krk vkSj e`nkLokLF; ij çHkko % mipkj 

esa fu;a=.k ds lkFk pkj flapkbZ Lrj vFkkZr~  vuqikr 1-00]    IW/CPE

0-80] 0-60 vkSj 0-40 ,oa vif'k"V Åu ds rhu vuqç;ksx 

rjhdsa@:i 'kkfey F®A ewax ds ikS/ks dh Å¡pkbZ 20 fnu cqvkÃ ckn 1-

0  vuqikr ij vf/kdre Fkh vkSj 0-80] 0-60 vkSj 0-40 IW/CPE 

IW/CPE vuqikr ls lkFkZd #i esas vf/kd ns[kh xbZA fofHkUu flapkbZ 

Lrjksa ds chp dqy DyksjksfQy vkSj iÙkh {ks= lwpdkad rqyuh; FksA 

ewax dh vf/kdre ikS/ks dh ÅapkbZ rc ntZ dh xbZ tc vif'k"V Åu 

dks irokj ds :i esa 3 Vu@gsDVs;j dh nj ls yxk;k x;k] tks 

fu;a=.k ls dkQh vf/kd Fkk vkSj vif'k"V Åu ds Á;®x ds vU; 

rjhdksa ds cjkcj FkkA iÙkh esa dqy DyksjksfQy lkexzh vkSj iÙkh {®= 

lwpdkad esa 20 fnu cqvkÃ ckn vif'k"V Åu ds Á;®x ds fofHkUu 

rjhdksa ds dkj.k mYys[kuh; :i ls çHkkfor ugha gqbZA 
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mipkj iks/k ÅapkbZ iÙkh {®= dqy Dy®j®fQy gjk pkjk lw[kk cht
2 ¼lseh½ dVkbZ lwpdkad ¼fexzk@lseh ½ mit pkjk mit mit

 ij ¼LAI½ 90 DAS ij  90 DAS ij ¼Vu@gs½ ¼Vu@gs½ ¼Vu@gs½

fu;af=r 67-3 4-30 40-62 18-87 1-98 0-50
100 % RDN 88-7 6-20 48-97 25-04 2-75 0-69
WW @ 500 fdxzk@gsDVs;j 77-7 5-57 47-05 21-94 2-41 0-60
100 % RDN+WW  97-1 6-93 50-12 28-96 3-11 0-81
75 % RDN+WW  92-3 6-49 49-53 26-74 2-85 0-76
50 % RDN+WW  84-7 6-10 48-74 23-90 2-63 0-66
25 % RDN+WW  80-8 6-04 47-39 22-81 2-51 0-63
SEM± 1-79 0-26 1-08 0-57 0-11 0-04
CD (0.05) 5-52 0-79 3-32 1-77 0-33 0-11

vif'k"V Åu ,oa u=tu Lrj dk Avena sativa dh o`f} ,oa mit ij çHkko

2mipkj  iks/k ÅapkbZ ¼lseh½ dqy DyksjksfQy ¼fexzk@lseh ½ iÙkh {®= lwpdkad     

flapkbZ Lrj ¼ IW/CPE vuqikr½
 1-00                                    14-7 44-7 0-235
 0-80                                    12-4 44-3 0-210
 0-60                                    11-6 43-8 0-150
 0-40                                    10-9 42-5 0-140
SEM±  0-22 1-12 0-062
CD (0.05) 0-71 ,u,l ,u,l
vif'k"V Åu vuqç;ksx  
 fu;a=.k 11-0 42-9 0-165
 irokj ds :i esa WW @3 Vu@gs 13-2 44-5 0-195
 e`nk lekos'k ds :i esa WW @3 Vu@gs 12-9 44-1 0-189
 rjy fu"kspu WW @3 Vu@gs 12-6 43-8 0-185
SEM±  0-28 1-00 0-073
CD (0.05) 0-82 ,u,l ,u,l

ewax dh mRikndrk ,oa ty mi;ksx n{krk ij fofHkUu flapkbZ Lrjksa vkSj vif'k"V Åu vuqç;ksx ds rjhdksa dk çHkko ¼20 fnu cqvkÃ ckn½

'kgrwr dh gjs pkjs dh mit ij tLrk feêh ds vuqç;ksx vkSj i.khZ; fNM+dko dk çHkko

mipkj    Áfr dVkbZ gjs pkjs dh mit ¼fdxzk@ikS/kk½

  1 2 3 4 5 6

feêh vuqç;ksx
 fu;a=.k 6-80 2-61 3-12 8-16 6-15 2-30
 25xzke 8-64 3-87 4-64 10-38 8-25 3-68
 50xzke 9-24 4-05 4-96 11-10 8-78 3-85
SEM±  0-38 0-15 0-19 0-47 0-36 0-14
CD (0.05) 1-37 0-56 0-67 1-64 1-30 0-53
i.khZ; vuqç;ksx
 ty fNM+dko 7-80 3-25 3-80 9-36 7-21 2-92
 0-5 Áfr'kr 8-20 3-52 4-31 9-84 7-70 3-34
 1-0 Áfr'kr 8-70 3-75 4-62 10-44 8-27 3-56
SEM±  0-34 0-11 0-15 0-49 0-32 0-10
CD (0.05) 1-15 0-34 0-49 1-38 1-09 0-32

'kgrwr esa tLrk ds d`f"kdh; tSolqn`<+hdj.k dk çn'kZu % 'kgrwr ds 
pkjs dh >kM+h esa tLrk dk tSolqn`<+hdj.k nks rjhdksa tsls] tLrk feêh 

dk vuqç;ksx ¼fu;a=.k] 25 ,oa 50 xzke@isM+½ vkSj i.khZ; vuqç;ksx 
¼fu;a=.k] 0-5 Áfr'kr ,oa 1-0 Áfr'kr½ ls fd;k x;kA 'kgrwr esa 
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dqy DyksjksfQy ek=k dVkbZ ds fofHkUu pj.kksa esa] vyx&vyx Lrjksa 

ij tLrk ds i.khZ; vuqç;ksx ds dkj.k egRoiw.kZ :i ls fHkUu ugha 
FkhA e`nk vuqç;ksx ds rgr] fu;a=.k dh rqyuk esa lHkh Ng dVkbZ 

pj.kksa esa feêh esa tLrk ds ç;ksx ds nksuksa Lrj ;kuh 25 vkSj 50 
xzke@isM+ esa 'kgrwr ds gjs pkjs dh vf/kd mit lkFkZd #i ls ntZ d 
xÃ] gkyk¡fd] bl laca/k esa tLrk vuqç;ksx ds nksuksa Lrj cjkcj ik, 

x,A i.khZ; vuqç;ksx ds rgr] gjs pkjs dh mit esa egRoiw.kZ varj II, 
III IV vkSj  dVkbZ pj.k esa ns[kk x;k] vU;Fkk] nksuksa Lrjksa ¼0-5 vkSj  

1-0 Áfr'kr½ ij tLrk dk i.khZ; fNM+dko] ikuh ds fNM+dko ds 
leku çHkkoh FkkA

uhys] gjs ,oa Òwjs ikuh dh ek=k] xq.koÙkk ,oa Áca/ku 
dh csgrj le> d¢ ek/;e }kjk 'kq"d {®= esa [kkn~; 
,oa ty lqj{kk c<+kuk

foKku ,oa Á©n~;®fxdh foÒkx ifj;kstuk

fueZyk lSuh

jktLFkku ds if'peh 'kq"d {ks= esa HksM+ mRiknu ç.kkyh dh ty 
mRikndrk dk vkdyu % tbZ ¼,fouk lSfVok½] tkS ¼gksfMZ;e 
oYxkjs½] Y;wluZ ¼eSfMdkxks lSfVok½ vkSj usfi;j dh ty mRikndrk 
ds ewY;kadu ds fy, vkjchMh fMtkbu ¼6x4½ esa ,d Á{®= ijh{k.k 
fd;k x;kA tbZ dh Qly es a  vf/kdre rktk ¼23544 
fdxzk@gsDVs;j½ vkSj 'kq"d ¼5951 fdxzk@gsDVs;j½ mit Fkh] 
tcfd usfi;j esa U;wure rktk ¼5796-88 fdxzk@gsDVs;j½ vkSj 
'kq"d ¼2391-88 fdxzk@gsDVs;j½ mit FkhA fofHkUu Qlyksa esa tbZ 
vkSj tkS ds fy, mPp ty mRikndrk ntZ dh xbZA

tqykbZ] 2022 esa 24 ohuj eseuksa ij 21 fnuksa dk f[kykÃ ijh{k.k 
fd;k x;kA tbZ dk lw[kk pkjk jkfrc feJ.k ds lkFk f[kyk;k x;k 
vkSj ugj] ugj$Hkwty vkSj Hkwty dk nks ckj fiyk;k x;kA ugj ds 
ikuh ¼3759 yhVj½ ds lkFk eseuksa dks f[kyk, x, tbZ ds lw[ks pkjs esa 
vkHkklh ikuh dh vko';drk Hkwty ¼5301 yhVj½ dh rqyuk esa 
çfr ;wfuV 'kjhj ds otu esa de ikbZ xbZ vkSj blfy, HksM+ mRiknu ds 
fy, vf/kd ikuh mRiknd gSA

xehZ ds ekSle esa lhou ¼yslhjl flafMdl½] /kkeu ¼lsuØl 
flfy;kfjl½ vkSj usfi;j ¼,uch,p½ dh ty mRikndrk dk 
vuqeku vkjchMh fMtkbu ¼6 4 ys vkmV½ esa bu ?kklksa ds pjkxkg x
dh LFkkiuk dj yxk;k x;kA fofHkUu ckjgeklh pkjk Qlyksa esa 
lhou ?kkl dk lw[kk otu ¼7599 fdxzk@gsDVs;j½ lcls vf/kd 
ÁkIr x;k vkSj mlds ckn usfi;j ¼6289 fdxzk@gsDVs;j½ dk LFkku 

Qly                                     vkHkklh ty
3  eh @fdxzk yhVj@fdxzk 

tbZ 0-38 378-43
tkS 0-42 424-90

Y;wluZ 0-94 936-72

usfi;j 0-94 941-52

fofHkUu pkjk Qlyksa dh vuqekfur vkHkklh ty vko';drk

jgkA lhou ?kkl dh ty mRikndrk ¼0-50 ?ku ehVj@fdxzk½ /kkeu 
?kkl ¼0-69 ?ku ehVj@fdxzk½ dh rqyuk esa vf/kd FkhA HksM+ mRiknu 
ç.kkyh esa bu pkjk ?kklksa dh vkHkklh ikuh dh vko';drk dk 
ewY;kadu djus ds fy, 18 es<+ksa th1] th2 vkSj th3 dks Øe'k% 
lhsou] /kkeu vkSj usfi;j dks pkj lIrkg ¼Qjojh&ekpZ] 2022½ ds 
fy, Xokj iqvky ds lkFk f[kyk;k x;k ,oa nks ckj çfr fnu ikuh 
fiyk;k x;kA /kkeu$Xokj lw[kk pkjk f[kyk, x, lewg th2 ds fy, 
mPp dqy 'kjhj otu c<+uk vkSj ,Mhth ntZ fd;k x;kA

  th1 ¼usfi;j th2 ¼/kkeu th3 ¼lhsou    
  $Xokj½ $Xokj½ $Xokj½

ty vUrxZzg.k ¼yhVj@fnu½
 lqcg 5-60 5-33 5-43
 'kke 5-62 5-03 5-36
 dqy 11-22 10-35 10-79
vkgkj vUrxZzg.k ¼fdxzk@fnu½
 lqcg 1-11 1-39 1-37
 'kke 1-48 1-48 1-49
 dqy 2-59 2-87 2-86
ty yhVj@fdxzk vkgkj  4-34 3-61 3-76
vUrxZzg.k
ty mi;ksx n{krk
 lap;h ty vUrxZzg.k 314-20 289-80 302-00
 ¼yhVj½
 ty n{krk  34-20 27-79 60-18
 ¼yhVj@fdxzk o`f)½

es<+s esa pkjk vkSj ikuh dk lsou

lhou$Xokj ¼8331 yhVj½ vkSj usfi;j$Xokj lw[kk pkjk ¼16722 
yhVj½ dh rqyuk esa lewg th2 f[kyk, x, /kkeu$Xokj lw[kk pkjk 
¼8161 yhVj½ ds fy, çfr fdxzk o`f)@ bdkbZ ekal mRiknu dh 
vuqekfur dqy vkHkklh ikuh dh [kir lcls de FkhA blfy,] ;g 
fu"d"kZ fudkyk tk ldrk gS fd HksM+ mRiknu ç.kkyh ds fy, vkHkklh 
ikuh dh vko';drk ds ekeys esa Xokj ds lw[ks pkjs ds la;kstu esa 
/kkeu dks f[kykuk lcls vf/kd mRiknd gSA
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HksM+ksa esa yky vkar flaMªkse

fefJr inkFkZ ds lkFk ,ckseSte] vkseste] jsfVdqye Qwys gq,] xaHkhj 
:i ls jDrjaftr vkar] xqnsZ vkSj ;d`r Áeq[k y{k.k FksA [kkyh ân; us 
gkbiksoksysfed lnek g®us dk lq>ko fn;kA ekeyksa dks yky vkar 
flaMªkse ds :i esa funku fd;k x;k vkSj gjh ?kkl ds vR;f/kd 
varxZzg.k d® ftEesnkj Bgjk;k x;k] ftlls >kxnkj vQkjk vkSj 
VkWfDlfe;k gks x;k] tks ;d`r] xqnsZ vkSj ân; esa vi{k;h ifjorZu vkSj 
varr% tkuojksa dh e`R;q dk dkj.k cukA 

jksx fuxjkuh]   LokLF; ns[kHkky ,oa
jksx funku lk/ku

uotkr eseuksa esa cgq vax ra= j®x flaMªkse % Òq[kk jguk] lqLr jguk] 
mPp ukM+h nj] lkekU; rkieku] isV esa c<+®rjh vkSj Li'kZuh; xqnsZ tSls 
uSnkfud     ladsrksa dks çnf'kZr djus okys uotkr eseuksa ¼15 fnu rd½ 
dh e`R;q gqÃA ,pch] ihlhoh] VhbZlh vkSj Vh,ylh lkekU; Lrj esa Fks] 
tcfd ,,yVh ¼216-14±9-79 U/L½] ththVh ¼82-38±3-54 
U/L½] fØ,fVfuu ¼4-28±2-17 mg/dL½ vkSj lhds&,ech      
¼57-36±7-63 U/L ½ dk Lrj c<+k gqvk FkkA 'ko ijh{k.k ij isV esa 
tek gqvk nw/k ds lkFk jDr&ladqfyr E;wdkslk ns[kh xÃA ;Ñr xgjs 
jax dk] nkusnkj vkSj l[r g®us ds lkFk jDr&ladqfyr ,oa  ihys jax ds 
ifjxyu /kCck ;qDr FkkA xqnsZ jDr&ladqfyr] Li"V :i ls ihyk rjy 
;qDr flfLVd fjDr LFkku ds lkFk c<+s gq, FksA lajpuk fooj.k dk 
[kRe g®uk] eTtk vkSj çkarLFkk dk dksbZ foHksnu ugh ,oa o`Ddh; 
Jksf.k QSyko Hkh ns[kk x;kA QsQM+ksa esa lkekU;hd`r jDrL=ko vkSj 
lafi.Mu FkkA ân; is'kh esa ihykiu] ifjxyu] fcanqÑr jDrL=ko vkSj 
isfjdkfMZ;e esa jDrjaftr nzo FkkA çefLr"dh; Ård¨a esa eqyk;eiu 
,oa osafVªdYl esa ikuh okyh lwtu Hkh ns[kh xbZA HksM+¨a  ¼Álo ds ikl½ 
dks batsD'ku foVk&,p ¼1   feyh] vkbZ,e 3 fnuksa ds fy,½ vkSj 
uotkr eseuksa dks flji baVkfoVk ,u,p ¼5 feyh] ihvks] vksMh 5 
fnuksa ds fy,½ ds lkFk bykt djds leL;k dks çcaf/kr fd;k x;kA

vkfFkZd :Ik ls egRoiw.kZ HksM+] cdfj;ksa ,oa [kjx®'k®a 
dh chekfj;ksa dk cnyrk O;kid jksx&foKku ,oa 
izca/ku dk ewY;kdau  

laLFkku ifj;kstuk% ,,p@01@01@20&25

Mh-d¢- 'kekZ] ,l-vkj- 'kekZ] ,Q-,- [kku] th-th- lksukokuss ,oa lh-ih- 
Lo.kZdkj

e`R;qnj dk ik'oZfp= % vfodkuxj d¢ HksM+ jsoM+®aa esa izfr 1000 HksM+ 
fnol ij ldy okf"kZd rqY;kad vkSlr e`R;qnj ¼EADR½ 0-372 
¼13-60 izfr'kr okf"kZd e`R;qnj d¢ led{k½ jghA e`R;q d¢ izeq[k xSj 
fof'k"V dkj.k ;d`r 'kksFk ¼28-8 izfr'kr½] fueksfu;k ¼20-2 
izfr'kr½] lsIVhlhfe;k@VkWDlhfe;k ¼12-9 izfr'kr½ ,oa 
vka='kksFk ¼8-3 izfr'kr½ jgsA okf"kZd rqY;kad vkSlr e`R;qnj 
U;wure ¼0-229½ vfodkyhu esa rRi'pkr~ th,e,e ¼0-255½] 
ikVuokM+h ¼0-351½] ekyiqjk ¼0-353½ ,oa vfo'kku es a 
vf/kdre ¼0-499½ jghA vk;q&okj okf"kZd rqY;kad vkSlr e`R;qnj 
nw/k ihrs gq, eseuksa esa lokZf/kd ¼2-204½ rRi'pkr~ nw/k NqMk,a 
eseuksa ¼0-193½] o;Ld ¼0-165½ rFkk gksxsV esa lcls de       
¼0-116½ jghA eknk ¼0-296½ dh rqyuk easa uj esa ¼0-520½ 
okf"kZd rqY;kad vkSlr e`R;qnj vf/kd jghA ekfld e`R;qnj 0-47 
izfr'kr ¼twu½ ls 3-57 izfr'kr ¼Qjojh½ rd jghA

cdfj;® a d ¢ jos M + e as ldy okf"kdZ  rYq ;kda  vklS r eR̀;nq j 0-333 ifz r 
1000 cdjh fnol jghA vk;&q okj okf"kdZ  rYq ;kda  vklS r eR̀;nq j 0-099 
¼o;Ld½ l s 1-862 ¼n/w k ihr s g,q  cPp®½ rd jghA eknk ¼0-285½ dh 
ryq uk e asa uj e as ¼0-432½ okf"kdZ  rYq ;kda  vklS r eR̀;nq j vf/kd jghA 
ekfld eR̀;nq j 'kUw ; ¼tyq kb½Z  l s3-93 ifz r'kr ¼vÁys ½ rd jghA 

o"kZ 2022 esa] LokLF; çca/ku ij vkSlr O;; ¼çfr i'kq@o"kZ½ HksM+ esa 
41-05 ¼'kjhj fØ;k½ ls 117-52 ¼,thch½ #i;s ,oa cdfj;®a d¢ 
jsoM+ esa 179-29 #i;s jgkA fuokjd LokLF; mik;ksa ij vkSlr okf"kZd 
O;; @ i'kq 25-20 ¼'kjhj fØ;k½ ls 44-52 ¼,thch½ #i;s ,oa 
cdfj;®a d¢ jsoM+ esa 85-92 #i;s jgkA blh rjg mipkj mik;ksa ij 
vkSlr okf"kZd O;;@i'kq 15-85 ¼'kjhj fØ;k½ ls 76-50 ¼iks"k.k½ 
#i;s ,oa cdfj;®a d¢ jsoM+ esa 93-37 #i;s jgkA

HksM+ksa esa yky vkar flaMªkse % vpkud e`R;q] lqLrh ;k vQkjk ds bfrgkl 
ds lkFk ikap o;Ld HksM+ksa ds 'ko ijh{k.k ij] isfjVksfu;y xqgk esa jä 
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;Ñr 'k¨Fk ,oa c<+k gqvk ;Ñr jDr&ladqfyr ân;] QsQM+s vkSj vkar ds lkFk ;Ñr 'k¨/k ân; ij ifjxyu ?kko

c<+s gq, xqnsZ QSys gq, jhuy dSyhDl vkSj gkbMªksuÝksfll QSys gq, vkSj ikWyhflfLVd xqnsZ

cgq vax ra= jksx flaMªkse ds dkj.k e`r eseuksa esa y{k.k

HksM+ksa esa ;Ñr&dks'kh; dkflZuksek % nhÄZdkfyd nqcZyrk] ,uhfe;k] 
Òq[kk jguk ds y{k.k¨a vkSj mipkj dh çfrfØ;k ugha g¨us ds lkFk e`r 
Ng HksM+ksa ds 'ko ijh{k.k ij uoksRikfnr lao`f) ds lkFk c<+k gqvk 
;d`r ns[kk x;kA uoksRikfnr æO;eku ¼20X12X10 lseh] xksy @ 
QwyxksHkh dh rjg½ eksVs dSIlwy ds lkFk vko`r Fkk vkSj blesa 
ifjxyu dk dsaæh; {ks= FkkA ;d`r iSjsUdkbek esa NksVs dbZ lQsn 

uoksRikfnr fiaM ¼2X1X0-5 lseh½ Hkh ik, x,A dqN ekeyksa esa QsQM+ksa 
esa esVkLVsfll Hkh ns[kk x;kA pwafd ;Ñr 'k¨Fk vkSj ;d`r jlkSyh ds 
ekeyksa esa o`f) gqbZ gS] vr% dod ;k ikS/k fo"k dh Hkwfedk dk irk 
yxkus dh t:jr gSA ckgj ls Ø; fd, x, lw[ks pkjs ftlesa 
dkflZukstsfud d`f"kjlk;u vo'ks"k gks ldrs gSa] xHkZikr] ;Ñr 'k¨Fk 
vkSj ;d`r jlkSyh ds tksf[ke dks c<+k ldrs gSaA

HksM+ksa esa ;Ñr&dks'kh; dkflZuksek
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jksx tkap % tksfut jksx ds fy, ijh{k.k fd, x, HksM+ ds 109 ey 
uewuksa esa ls 6 ¼10-7 Áfr'kr½ ,flM QkLV thok.kqv®a ds fy, 
ldkjkRed ik, x,A QkeZ jsoM+¨asa ls HksM+ksa ds 723 vkSj cdfj;ksa ds 9 
lhje uewuksa dk RBPT }kjk czqflyksfll ds fy, ijh{k.k fd;k x;k 
vkSj 100 ¼13-8 Áfr'kr½ HksM+®a dks ldkjkRed ik;k x;kA ç{ks= ls 
vkjchihVh }kjk ijh{k.k fd, x, 37 uewuksa esa ls 16 ¼43-24 
Áfr'kr½ ldkjkRed ik, x,A

thok.kq i`FkDdj.k ,oa igpku % 'ko&ijh{k.k ds nkSjku U;weksfu;k 
¼13½] lsIVhlhfe;k ¼9½] vka='kksFk ¼3½ ls ,df=r fd, x, HksM+¨a 
ds Ård ds uewuksa@Lokc ls Pasteurella Átkfr ¼03½] E. coli 
¼17½] Shigella Átkfr ¼04½] Enterobacter Átkfr ¼08½]  
Staphylococcus Átkfr ¼15½ vkSj Pseudomonas Átkfr 
¼05½ i`Fkd fd, x,A

czqlsyk laØe.k ds f[kykQ vkWDlhVsVªklkbfDyu] LVªsIVksisfuflfyu 
la;kstu dk fpfdRlh; ewY;kadu % RBPT ij ldkjkRed ikbZ xbZ 
dqy 18 ikVuokM+h HksM+ksa dks nks lewgksa esa ;kn`fPNd :i ls vkoafVr 
fd;k x;kA lewg-I dks fu;a=.k ds :i esa j[kk x;k] tcfd lewg-II 
dks yacs le; rd fØ;k'khy vkWDlhVsVªklkbfDyu ¼25 feyhxzke @ 
fdxzk gj 2 fnu esa 4 lIrkg ds fy,½ vkSj LVªsIVksisfuflfyu ¼20 
feyhxzke @ fdxzk gj 2 fnu esa 2 lIrkg ds fy,½ ds la;kstu ds lkFk 
mipkj fn;k x;kA mipkj ds 4 lIrkg ckn ;ksfu Lokc vkSj lhje ds 
uewuksa dk OMP31 RT-PCR vkSj IgG i-ELISA fdV dk mi;ksx 
djds ,aVhtu vkSj ,aVhckWMh ds fy, ewY;kadu fd;k x;kA ;g ik;k 
x;k fd çksVksdkWy czqlsyk laØe.k ds f[kykQ vçHkkoh jgkA

ijthoh; vUosa"k.k% 

vfodkuxj esa la'kksf/kr d`fe çca/ku ds rgr HksM+®a esa tBjka= d`fe;ksa 
dh O;kidrk % ekyiqjk vkSj vfodkfyu HksM®a ls dqy 1954 ey 
uewuksa dk tBjak= d`fe;ksa ds fy, ewY;kadu fd;k x;kA flracj ds 
igys lIrkg esa jsoM+ d® vr%d`feuk'kd nok fiykbZ xbZA LVª®axkbZy 
Átkfr] VªkbZD;wfjl Átkfr] LVª®axkbZyksbfMl isfiyksll] eksuhft;k 
Átkfr ,oa vkbZesfj;k Átkfr ds fy, okf"kZd laØe.k Øe'k% 67-8] 
0-2] 13-5] 2-4 ,oa 22-1 Áfr'kr jgkA LVªksaxkbZy dh ekfld 
laØe.krk vçSy esa U;wure Fkh vkSj /khjs&/khjs twu esa vf/kdre rd 
igqap dj flracj rd cuh jgh ,oa blds ckn ds eghuksa esa fxjkoV dh 
ço`fÙk cuh jghA gkykafd ,l- isfiyksll dh laØe.krk iwjs o"kZ Fkh 
ysfdu vf/kd laØe.krk twu&flracj rd gh lhfer FkhA vkbZesfj;k 
laØe.k dh ekfld laØe.krk 15-2 ¼vçSy½ ls 31-6 Áfr'kr 
¼flracj½ rd FkhA

LVª®axkbZy laØe.k dh dqy okf"kZd rhozrk 783-3 vaMs izfr xzke Fkh 

vkSj d`feuk'kd gLr{ksi ls igys ,d mPp nj ds lkFk 72-1 ¼ekpZ½ 
ls 2489-3 vaMs izfr xzke ¼flracj½ rd jghA fexafu;®a esa vaM® dh 

l[a;k esa vf/kd QSyko ds fo'ys"k.k us ladsr fn;k fd dqy feykdj] 
dsoy 8-1 Áfr'kr uewus mPp rhozrk ¼>2000 vaMs izfr xzke½ ds FksA 
d`fe ekSle ¼tqykbZ&flracj½ ds nkSjku mPp rhozrk ¼>2000 vaMs 

izfr xzke½ okys uewuksa dk vf/kdre vuqikr 24-8 Áfr'kr FkkA foLVk 
lao/kZu ij tuojh&ekpZ dks NksM+dj iwjs o"kZ fgekadl daVkVZ~l dh  

çeq[krk ds lkFk ekfld fHkUurk ns[kh xbZA vkbZesfj;k çtkfr esa] bZ- 
ikjok tuojh dks NksM+dj lHkh eghuksa esa çeq[krk ds lkFk çpfyr 

jgh] blds ckn bZ-  isyhMk] bZ-  Q;qjkbZ] bZ-  baVªhdkVk] bZ-  xzsuqy®lk  
,oa  bZ-  v®fou®bZMsfyl  dh jghA

QkeZ ij HksM+ksa esa LVªksaxkbZy laØe.k dh rhozrk 

vkbZesfj;k oocyst dh tkfrxr lajpuk us bZ- ikjok ¼42-3 Áfr'kr½ 
dh çcyrk n'kkÃ] blds ckn bZ-  isyhMk ¼26-2 Áfr'kr½] bZ-  Q;qjkbZ 

¼11-3 Áfr'kr½] bZ-  baVªhdkVk ¼11-0 Áfr'kr½] bZ-  xzsuqy®lk ¼5-3 
Áfr'kr½ vkSj  bZ-  v®fou®bZMsfyl  ¼3-9 Áfr'kr½ jghA 

[kjxks'kksa esa vkbZesfj;k laØe.k dh O;kidrk % vkbZesfj;k oocysts 

ds fy, dqy 822 ey uewuksa dh tkap dh xbZA lkFkZd #i ls ekSleh 
vkSj ekfld fHkUurk ds lkFk lexz laØe.krk 24-9 Áfr'kr FkhA 

ek Sle&okj  ;g 11-2  ¼t wu&vxLr½ l s  46 -6  Áfr'kr 
¼fnlacj&Qjojh½ rd Fkh] tks fd Álo dky ¼e/; flracj ls e/; 

ekpZ½ ,oa ohuj vkSj xzksvj dh miyC/krk ds lkFk lh/kk laca/k n'kkZrk 
gSA uoacj ls Qjojh rd ekfld laØe.krk >40 Áfr'kr jghA lexz 

vk;q&okj fp=.k esa o;Ldksa ¼14-4 Áfr'kr½ dh rqyuk esa ;qok 
¼ohuj@xzksvj½ esa vf/kd laØe.krk ¼40-3 Áfr'kr½ ds lkFk 

egRoiw.kZ fHkUurk fn[kkbZ nhA mez dk leku çHkko flracj ls Qjojh 
ds nkSjku ns[kk x;kA ldy laØe.k dh ekfld izHkkfork nj o;Ld 
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[kjxks'kksa esa 'kwU; ¼ekpZ&eÃ½ ls 30-0 Áfr'kr ¼uoacj½ rd ,oa ;qok 
[kjxks'kksa esa 14-6 ¼ekpZ½ ls 90-0 Áfr'kr ¼uoacj½ rd jghA 

[kjxks'kksa esa vkbZesfj;k laØe.k ij fyax dk xSj&lkFkZd çHkko jgkA 
blh rjg dk çHkko lHkh ekSleksa vkSj eghuksa ¼ekpZ ls ebZ dks NksM+dj] 

tgka ;g uj esa dkQh vf/kd Fkk½ esa ns[kk x;kA uLy&okj fo'ys"k.k us 
lHkh eghuksa esa xSj&egRoiw.kZ fHkUurk çnf'kZr dh vkSj dqy feykdj 

;g Mp esa 16-3 Áfr'kr ls ysdj lksfo;r fpufpyk esa 31-4 Áfr'kr 
rd jghA uLy fo'ys"k.k ds Hkhrj dsoy OgkbV tk;aV vkSj lksfo;r 
fpufpyk uLyksa esa ekSle dk egRoiw.kZ çHkko ik;k x;kA

lkFkZd #i ls ekSleh vkSj ekfld fHkUurk ds lkFk laØe.k dh lexz 
vkSlr rhozrk 7150 oocysts@xzke ey FkhA ekSle&okj ;g 20 

¼ekpZ&ebZ½ ls ysdj 24570 oocysts@xzke ey ¼flracj&uoacj½ 
rd Fkh] tks fd Álo dky ¼e/; flracj ls e/; ekpZ½ ,oa ohuj vkSj 

xzksvj dh miyC/krk ds lkFk lh/kk laca/k n'kkZrk gSA ekfld rhozrk 4 
¼vDVwcj½ ls 61700 oocysts@xzke ey ¼uoacj½ rd fHkUu FkhA

lexz vk;q&okj fp=.k us o;Ld ¼1980 oocysts@xzke ey½ dh 
rqyuk es a ;qok ¼ohuj@xzk soj½ es a vf/kd rhozrk ¼14650 

[kjxks'kksa esa vkbZesfj;k laØe.k dh rhozrk

oocysts@xzke ey½ ds lkFk egRoiw.kZ fHkUurk fn[kkbZA vk;q dk 
leku çHkko lHkh _rqvksa esa ns[kk x;kA o;Ld esa ekfld rhozrk 'kwU; 

¼ekpZ ls ebZ½ ls 9820 oocysts@xzke ey ¼uoacj½ vkSj ;qok 
[kjxks'kksa esa 30 ¼vçSy½ ls 13089 oocysts@xzke ey ¼uoacj½ 

rd jghA [kjxks'kksa esa vkbZesfj;k laØe.k dh rhozrk ij fyax dk 
xSj&lkFkZd çHkko jgkA blh rjg dk çHkko lHkh ekSleksa ¼ekpZ&ebZ 

dks NksM+dj½ vkSj eghuksa ¼Qjojh dks NksM+dj½ esa ns[kk x;kA 
uLy&okj fo'ys"k.k us lkFkZd fHkUurk çnf'kZr dh vkSj 257 ¼Mp½ ls 
13970 oocysts@xzke ey ¼U;wthySaM OgkbV½ rd fHkUu jghA lHkh 

uLyksa esa ¼Mp dks NksM+dj½ flracj&uoacj ds nkSjku laØe.k dh 
rhozrk ij ekSle dk egRoiw.kZ çHkko ns[kk x;kA lHkh uLyksa esa ekfld 

rhozrk esa dkQh fHkUurk Fkh] gkykafd] eghus ds Hkhrj uLy fHkUurk 
dsoy flracj ds eghus esa vkSj uoacj ls Qjojh rd gh egRoiw.kZ FkhA

vkbZesfj;k oocysts dh tkfrxr lajpuk us bZ- lksblhdksyk vkSj bZ- 

ijQksjsal dh lexz çeq[krk fn[kkbZA flracj esa bZ- ijQksjUl] Qjojh esa 

bZ- lksblhdksyk] uoacj esa bZ- fifjQksfeZl vkSj tuojh esa bZ- bfjflMqvk 

ds fy, ekfld mPp vuqikr ns[kk x;kA ntZ dh xbZ vU; çtkfr;ka bZ- 

ehfM;k] bZ- ,Dlhxqvk] bZ- eSXuk  ,oa  bZ- bZaVsLVkbZusfyl FkhA

fgekadl daVkVZ~l ds f[kykQ d`feuk'kd xfrfof/k ds fy, ikS/kksa dk 

ewY;kadu % Hkk-d`-vuq-i-&ds-Òs-Å-vuq-la-] vfodkuxj ls gjflaxkj 

¼Nyctanthes arbor-tristis½ dh ifÙk;ka] Qwy vkSj Qy ,oa vjMw 

dh Nky ¼Ailienthus excelsa½ rFkk ,uVhvkj,l xjlk ls lkcqu 

csjh&jhVk ¼ Sapindus mukorossi½ ds ifjiDo Qy ,d= dj 

/kkus ds i'pkr dejs ds rkieku ij gok esa lq[kk;k x;k vkSj pwf.kZr 

fd;kA ek=kRed eyloa?kZu ewY;kadu ij gkjflaxkj Qy ikmMj 

¼70-6 Áfr'kr½ dks NksM+dj lHkh ikS/k ikmMj us fgekadl daVkVZ~l 

ykokZ fodkl ¼@ 300 feyhxzke@xzke ey½ esa >95 Áfr'kr dh 

deh çnf'kZr dhA

gjflaxkj ifÙk;ka gjflaxkj Qwy gjflaxkj Qy vjMw dh Nky jhVk Qy
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tyh;] esFkukWy] bFksukWy] gkbMªksvYdksgy vkSj ,lhVksu ¼25 
Áfr'kr½ foyk;d dk mi;ksx djds vifj"d`r vdZ çkIr fd, x,A 
ikS/ks ds fgLlksa dk i©/kjlk;fud fo'ys"k.k vkSj esFkukWfyd vdZ dk 
thlh&,e,l fo'ys"k.k fd;k x;kA

fgekadl daVkVZ~l ds f[kykQ vaM ekjd vkSj ykokZ ekjd xfrfof/k 
dk irk yxkus ds fy,] bu foVªks vaM lspu ij[k ¼EHA½ vkSj ykokZ 
ekjd ij[k ¼LMA½ ds fy, foyk;d eqDr vifj"d̀r vdZ ¼@ 0-
01 ls 10-0 feyhxzke@feyh½ dk mi;ksx fd;k x;kA bu foVªks EHA esa] 
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?kVd gjflaxkj ifÙk;ka gjflaxkj Qwy jhVk ifjiDo Qy vjMw Nky    

i©/kjlk;u
fQuksy ¼feyhxzke@xzke½ 3-86 2-99 0-97 0-22
dqy VSfuu ¼feyhxzke@xzke½ 1-60 1-01 0-35 0-09
lSiksfuu ¼feyhxzke@xzke½ 36-29 28-77 54-59 5-21
¶ysoksuksbM~l ¼feyhxzke@xzke½ 9-27 2-83 3-59 0-79
vkWDlhdj.kjks/kh xfrfof/k ¼Áfr'kr½ 63-93 48-29 3-16 9-83

thlh&,e,l ij Áfr'kr {¨= 
Geraniol 49.78 25.13 & ugha fd;k 
Diethyl phthalate 8.55 11.69 &
Phytol 6.66 & &
1-(+) - Ascorbic acid 2,6-  dihexadecanoate & 8.58 &
4 H- Pyran-4-one, 2,3-dihydro-3,5-dehydroxy-6 & 6.97 &
Hexanoic acid & & 31.79
Cyclooctane, 1-2-diethyl & & 5.63
1,2-Cyclopentanedione, 3-methyl & & 4.49
Undecane & & 4.39

gjflaxkj dh ifÙk;ksa vkSj Qyksa dk tyh; vdZ nksuksa Òzw.k fodkl vkSj 
vaM lspu fu"ks/k esa vR;f/kd çHkkoh ¼>95 Áfr'kr½ FkkA IC  / LC  50 50

Lrj ä us lq>ko fn;k fd gjflaxkj Qyksa ds tyh; vdZ vkSj ifÙk;ksa ds 
bFksukWy ds vdZ esa Øe'k% vf/kdre Òzw.kuk'kd vkSj vaM ekjd 

xfrfof/k;ka gksrh gSaA vjMw Nky ds lHkh vdZ esa vaMs ds Òzw.k fodkl 
¼bFksukWy vdZ dks NksM+dj½ ij e/;e ¼>70 Áfr'kr½ vkSj vaM lspu 
¼,lhVksu dks NksM+dj½ ij vR;f/kd ¼>90 Áfr'kr½ fu"ks/kkRed 
çHkko FkkA jhBk Qy ds esFkukWy] bFksukWy] gkbMªks,Ydksgy vkSj 

gjflaxkj ifÙk;ksa ds vdZ dk fgekadl daVkVZ~l ds vaM¨ ij bu foVªks çHkko

ikni Hkkxksa dk ikS/kjlk;u fo'ys"k.k ,oa muds feFkuksfyd vdZ dk thlh&,e,l fo'ys"k.k
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jhBk Qy ds vdZ dk fgekadl daVkVZ~l ds vaM¨ ij bu foVªks çHkko 

,lhVksu ds vdZ dk dksbZ Òzw.k uk'kd çHkko ugha Fkk] ysfdu vaM lspu 
¼>95 Áfr'kr½ dks jksdus esa vR;f/kd çHkkoh FksA ;|fi bu foVªks LMA 
ij] gjflaxkj dh ifÙk;ksa vkSj Qyksa ds lHkh vdZ us mRd̀"V ykokZ ekjd 
xfrfof/k fn[kkbZ] gkyk¡fd] ifÙk;ksa ds bFksukWy vdZ vkSj Qyksa ds 
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esFkukWy vdZ esa lcls vf/kd ykokZ ekjd xfrfof/k FkhA vjMw dh Nky 
vkSj jhBs ds Qy ds lHkh vdZ esa mRd̀"V ykokZ ekjd xq.k ik, x,A

gjflaxkj Qy ds vifj"d`r tyh; vdZ ds lkFk bu fooks ijh{k.k% 
ekyiqjk uj eseuksa ¼21½ dks eq[; :i ls fgekadl daVkVZ~l ykokZ ds 
lkFk laØfer fd;k x;k vkSj lewg&1 ¼laØfer ,oa vuqipkfjr 
fu;a=.k½] lewg&2 ¼laØe.k ds 21 fnu ckn ysofelksy dh ,dy 
[kqjkd @ 15-0 feyhxzke@fdxzk 'kjhj otu ds lkFk mipkj½ vkSj 
lewg&3 ¼laØe.k ds 21 fnu ckn vifj"d`r tyh; vdZ ds lkFk 
dPps tyh; vdZ @ 3-0 xzke çfr fdxzk 'kjhj otu] 6 fnuksa ds fy, 
vkSj fQj 10 fnuksa ds fy, Qyksa ds ikmMj @ 6-0 xzke çfr fdxzk 
'kjhj otu ds ds lkFk mipkj½ ds :i esa lewghd`r fd;k x;kA ey 
ds uewus mipkj ds 0 fnu ls ysdj 15 fnuksa rd çfrfnu vkSj mlds ckn 
mipkj ds ckn 42 fnuksa rd gj rhu fnuksa ds varjky ij ,d= fd, 
x,A lkIrkfgd varjky ij jDr ds uewus vkSj 'kjhj otu ,d= fd, 
x,A ç;ksx ds çkjafHkd pj.k ¼mipkj ds 27 fnu ckn rd½ esa ey esa 
vaM¨a dh la[;k ij dksbZ egRoiw.kZ çHkko ugha gqvkA gkykafd] mipkj 
ds 28 ls 42 fnuksa ds ckn çHkko egRoiw.kZ FkkA laØfer fu;a=.k lewg 
dh rqyuk esa vdZ mipkfjr lewg esa ey esa vaM¨a dh la[;k ges'kk de 
jghA mipkj ds 7 vkSj 14 fnuksa ds ckn 'kjhj otu esa lkFkZd fHkUurk 

ikS/k vdZ dk fgekadl daVkVZ~l ds laØked ykokZ ij bu foVªks çHkko
gjflaxkj Qy ds tyh; vdZ dk eseuksa esa ey esa vaM¨a dh la[;k ij bu 

fooks çHkko
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ns[kh xbZA lHkh lewgksa esa ihlhoh vkSj ,pch esa fdlh Hkh le; dksbZ 
lkFkZd varj ugha ik;k x;kA

ij fj¶;wft;k esa var%d`feuk'kd laosnu'khy vkcknh dks la/kkfjr 
djus esa enn feysxhA

ykbuksa ds chp rqyuk djus ij] Hb ds fy, vçSy vkSj tqykbZ ls 
flracj ds eghus esa ,oa PCV ds fy, vçSy] vxLr vkSj flracj ds 
eghus esa egRoiw.kZ fHkUurk ds lkFk lHkh eghuksa esa nksuksa Hb vkSj PCV 
vkj&ykbu esa mPp Lrj ij cus jgs] tks ,l&ykbu ds tkuojksa dh 
rqyuk esa tBjka= d`fe laØe.k ds f[kykQ vkj tkuojksa esa vf/kd 
yphykiu n'kkZrk gSA 

izkjfEHkd 'kkjhfjd Hkkj dh rqyuk esa o"kZ ds var esa lexz okf"kZd 
fHkUurk ekyiqjk uLy esa &2-27 ¼vkj&ykbu½ ls &0-36 izfr'kr 
¼,l&ykbu½ rd rFkk vfodkyhu esa &2-42 ¼vkj&ykbu½ ls 1-48 
izfr'kr ¼,l&ykbu½ rd ikbZ xbZA vkj vkSj ,l ykbu ds i'kqv®a ds 
fy, vkSlr okf"kZd fpdukbZ ;qDr Åu mRiknu nksuksa uLyksa esa yxHkx 
leku Fks ,oa ekyiqjk esa 0-743 ¼,l&ykbu½ ls 0-764 fdxzk 
¼vkj&ykbu½ vkSj vfodkfyu esa 1-034 ¼vkj&ykbu½ ls 1-043 
fdxzk ¼,l&ykbu½ rd jgkA dqy feykdj Átuu nj vkj vkSj ,l 
ykbu esa Øe'k% 87-14 vkSj 89-33 Áfr'kr ntZ dh xbZA o"kZ 2022 d¢ 
fy, okf"kZd e`R;q nj ekyiqjk uLy dh vkj ,oa ,l ykbu esa Øe'k% 4-
05 ,oa 6-98 izfr'kr tcfd vfodkyhu uLy dh vkj ,oa ,l ykbu 
esa Øe'k% 6-52  ,oa 8-33 izfr'kr jghA fofÒUu ek/;e®a ls okf"kZd 
fuiVku nj ¼e`R;q d¢ vfrfjDr½ ekyiqjk esa 33-72 ¼,l&ykbu½ ls 
37-84 izfr'kr ¼vkj&ykbu½ rd ,oa vfodkyhu jsoM+ esa 19-44 
¼,l&ykbu½ ls 26-09 izfr'kr ¼vkj&ykbu½ rd jghA vkj&ykbu 
dh rqyuk esa ,l&ykbu d¢ jsoM+ ls i'kqvksa d¢ lexz okf"kZd fuiVku nj 
dh ek=k vf/kd jghA

çfrj{kk esa çlodkyhu f'kfFkyrk dk LVªks axkbZy FECs ij 
rqyukRed çHkko dk ewY;kadu djus ds fy, jktLFkku ds v/kZ&'kq"d 
{ks= esa v/kZ&xgu çca/ku ç.kkyh ds rgr nks vyx&vyx çtuu 
ekSleksa ds nkSjku ekyiqjk vkSj vfodkfyu HksM+ dh nksuksa fofHkUu 
ykbuksa ¼vkj vkSj ,l½ esa ,d v/;;u fd;k x;kA olar _rq ds 
nkSjku çlo okyh HksM+ksa esa FECs ds ifjek.k us nksuksa ykbuksa esa fof'k"V 
çlodkyhu o`f) ¼çlo ds &15 ls 60 fnuksa ds ckn FEC esa dksbZ rst 
o`f) ugha½ dh vuqifLFkfr dks çnf'kZr fd;k vkSj blds fy, tyok;q 
dkjdksa tks pjkxkg ij d`fe;ksa dh ckgjh voLFkkvksa dk fodkl dks 
lhfer djrk gS] ftlds ifj.kkeLo:i i'kq }kjk laØe.k dk 
vf/kxzg.k ugha gksrk vkSj lkFk gh nqX/kkoLFkk ds nkSjku HksM+ksa dk iwjd 
vkgkj dh vkiwfrZ d¨ ftEesnkj Bgjk;k tk ldrk gSA 

'kjn _rq ds nkSjku çlo okyh HksM+ksa esa rqyukRed FEC fp=.k dsoy 
,l&ykbu esa FEC esa çlodkyhu o`f) g¨us dk lq>ko nsrh gSA 

HksM+ksa eas fgekadl daVkVZl ds fo:) izfrjks/krdrk 
gsrq vkuqokaf'kd ewY;kadu ,oa foLrkjhdj.k  

laLFkku ifj;kstuk% ,thch@01@03@20&25

jktho dqekj] lh-ih- LOk.kZdkj] ,l-,l- feJk] v#.k dqekj] ,-,l- eh.kk 

,oa vCnqy jghe 

izkd`frd voLFkk esa  eseuksa esa LVªksaxkbZy laØe.k dh inter-se
rhozrk% ekyiqjk uLy esa] LVªksaxkbZy laØe.k ¼eq[; :i ls fgekadl 
daVkVZl½ dh lexz vkSlr rhozrk vkj&ykbu esa 38-4 ¼Qjojh½ ls 
1229-9 v.Ms izfr xzke ¼flracj½ vkSj ,l&ykbu esa 113-5 ¼ Qjojh½ 
ls 2750-2 v.Ms izfr xzke ¼flracj½ rd FkhA blh rjg vfodkfyu 
uLy esa] ;g vkj&ykbu esa 48-3 ¼Qjojh½ ls 2205-4 v.Ms izfr xzke 
¼flracj½ rd vkSj ,l&ykbu esa 135-9 ¼tuojh½ ls 3864-9 v.Ms 
izfr xzke ¼flracj½ rd FkhA ,d o"kZ dh vk;q rd vkj&ykbu ls iSnk 
gq, ekyiqjk uLy eseuksa esa ds lHkh voljksa ij vkSj vfodkfyu uLy esa 
laØe.k dh rhozrk vf/kdrj volj®a ij de jghA

izkd`frd voLFkk esa  eseuksa esa 'kkjhfjd Òkj ,oa fpdukbZ inter-se
;qDr Åu mRiknu % vkj&ykbu dh rqyuk esa ,l&ykbu dh inter-se 
larfr;®a esa 'kjhj dk otu ,oa fpdukbZ ;qDr Åu ekewyh :i ls 
vf/kd jgkA tUe ls 12 eghu®a dh vk;q rd inter-se eseuksa esa v©lr 
nSfud Òkj ÁkfIr ekyiqjk esa 68-63 xzke ¼vkj&ykbu½ ls 75-56 xzke 
¼,l&ykbu½ rd ,oa vfodkyhu uLy es a  71-56 x zke 
¼vkj&ykbu½ ls 71-78 xzke ¼,l&ykbu½ rd jghA

p;fur ykbu®a dk Án'kZu % o"kZ 2022 ds nkSjku ekyiqjk uLy esa 
ekfld vkSlr FECs 42-0 ¼tuojh½ ls 1127-1 ¼flracj½ v.Ms 
izfr xzke vkj& ykbu esa ,oa 79-4 ¼ekpZ½ ls 3633-8 ¼flracj½ v.Ms 
izfr xzke ,l&ykbu esa jgsA blh rjg vfodkfyu uLy esa ;g 
vkj&ykbu esa 31-7 ¼Qjojh½ ls 1380-7 ¼flracj½ rd ,oa 
,l&ykbu esa 75-9 ¼tuojh½ ls 2940-0 ¼flracj½ v.Ms izfr xzke 
rd jgsA nksuksa uLyksa esa] vkj&ykbu esa var%d`feuk'kd gLr{ksi ugha 
gksus ds ckotwn] vf/kdka'k ekSdksa ij ekfld vkSlr FECs 

,l&ykbu dh rqyuk es a  dkQh de jgk] tgka flracj es a 
var%d`feuk'kd mipkj fn;k x;k FkkA ;g Li"V Fkk fd vkj&ykbu ds 
i'kqv®a dks fdlh Hkh var%d`feuk'kd nok ds fcuk j[kk tk ldrk gS 
vkSj oSdfYid d`fe fu;a=.k ds bl lk/ku ds ifj.kkeLo:i 
var%d`feuk'kd nok vko`fÙk de gks tk,xh vkSj lkFk gh i;kZIr Lrj 
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,uVhvkj,l] xjlk esa fgekadl daVkVZl çfrjks/kh vfodkfyu HksM+ 
dk çn'kZu % vkj ykbu esa LVªksaxkbZy Ñfe dh vkSlr ekfld rhozrk 
264-3 ¼tuojh½ ls 1554-6 v.Ms izfr xzke ¼flracj½ rd vkSj ,l 

ykbu esa 260-0 ¼tuojh½ ls 1945-0 v.Ms izfr xzke ¼twu½ rd 
jguk lq>krk gS fd vuqdwy tyok;q ifjfLFkfr;ksa ds nkSjku laØe.k 

dh rhozrk ,l ykbu dh rqyuk esa vkj ykbu esa 30&65 izfr'kr rd 
de jghA ,l ykbu dh rqyuk esa] vkSlr ekfld 'kkjhfjd Hkkj vkj 
ykbu esa dqN vf/kd FkkA

jDr  la[;k %eosinophil  vf/kdka'k voljksa ij] vkj ykbu HksM+ dh 
rqyuk esa ,l ykbu HksM+ ds jDr esa eosinophils dh la[;k vf/kd 

gksrh gSA tqykbZ esa] ,l ykbu ¼ekyiqjk esa 322 vkSj vfodkfyu esa 

v/;;u us nksuksa ekSleksa esa vkj&ykbu HksM+ksa esa çlo ds vklikl 
çfrj{kk esa f'kfFkyrk ds Li"V çHkkoksa dh vuqifLFkfr dk ladsr fn;kA 
nwljh vksj] dsoy 'kjn _rq ds nkSjku çlo okyh ,l&ykbu HksM+ksa esa 
çfrj{kk esa f'kfFkyrk dk çHkko Li"V FkkA nksuksa ykbuksa esa] çlo ds 
ekSle dk lHkh pj.kksa esa 'kjn _rq ds nkSjku çlo dh rqyuk esa olar 
_rq ds nkSjku çlo okyh HksM+ksa esa de ifjek.k ds lkFk FECs ij  
¼ekyiqjk dh ,l&ykbu esa çlo ds 90 fnuksa ds ckn vkSj vfodkfyu 
dh nksuksa ykbuksa esa çlo ds 75&90 fnuksa ds ckn dks NksM+dj½ 
egRoiw.kZ çHkko FkkA nksuksa ekSleksa esa vkj&ykbu dh HksM+ksa }kjk 
pjkxkg lanw"k.k dh nj de FkhA bl çdkj] x¨yÑfe çfrjks/k ds fy, 
çtuu ls pkjkxkg laØkedrk dks de djds laHkkfor egkekjh 
foKku ds ykHk gksrs gSaA 
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nks vyx&vyx ekSleksa ds nkSjku çfrj{kk esa çlodkyhu f'kfFkyrk dk ekyiqjk vkSj vfodkfyu HksM+ dh nks vyx&vyx ykbuksa ¼çfrjks/kh% vkj vkSj 
laosnu'khy% ,l½ esa LVªksaxkbZy FECs ij çHkko

Spring season Autumn season

ykbu tuojh Qjojh ekpZ vçSy ebZ twu tqykbZ vxLr flrEcj vDVwcj uoacj fnlEcj

ekyiqjk
vkj 144-64 151-79 126-79 128-57 87-50 178-57 146-43 162-50 228-57 110-71 92-86 130-36
,l 175-00 137-50 46-87 121-87 115-62 215-62 321-87 215-62 337-50 168-75 100-00 125-00

vfodkfyu
vkj 80-00 95-00 127-50 70-00 120-00 140-00 75-00 112-20 166-70 120-00 107-50 120-00
,l 95-83 66-67 145-83 125-00 108-33 200-00 243-83 120-83 112-50 133-33 100-00 104-17

ekyiqjk vkSj vfodkfyu es<+ksa dh izfrjks/kh ¼vkj½ vkSj laosnu'khy ¼,l½ ykbuksa esa rqyukRed vkSlr eosinophil la[;k
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244½ dh rqyuk esa vkj ykbu ¼ekyiqjk esa 146 vkSj vfodkfyu esa 
75½ esa laiw.kZ eosinophil dh la[;k lkFkZd #i ls de jghA 
Eosinophil dh la[;k vkj ykbu HksM+ tgka dksbZ var%d`feuk'kd 

ugha fn;k x;k dh rqyuk esa ,l ykbu esa j.kuhfrd var%d`feuk'kd 
nsus  ¼flracj½ ds ckn Hkh vf/kd FkhA

vkj vkSj ,l ykbu HksM¨a+ ls vkSj  Th1, Th2, Treg Th17
baVjY;wfdu thu dk okLrfod le; ihlhvkj fo'ys"k.k % vkj,u, 
fu"d"kZ.k ds fy, ekyiqjk HksM+ dh vkj vkSj ,l ykbu ls jDr ds 

uewus lalkf/kr fd, x,A vkj,u, ¼250 ng½ dk mi;ksx iwjd 
Mh,u, ¼cDNA½ çfr;ksa ds la'ys"k.k ds fy, fd;k x;k ,oa 
GAPDH thu ds ço/kZu }kjk cDNA dh xq.koÙkk dh tk¡p dh 
xbZA baVjY;wfdu thu esa çfrys[k varj ds fy, ekyiqjk HksM+ ds nks 
lewgksa ls cDNA dk fo'ys"k.k fd;k x;kA ihlhvkj çkbejksa dks 
,uhfyax rkieku] fi?kyu oØ vkSj ,fEIydkWu vkdkj dk 
vkdyu djds ekU; fd;k x;kA
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,uhfyax rkieku] fi?kyu oØ vkSj ,fEIydkWu vkdkj dk vkdyu djds ihlhvkj çkbejksa dk ekU;dj.k

orZeku ç;ksx ds okLrfod le; ihlhvkj ifj.kkeksa us nksuksa uLyksa esa 
vkj ykbu HksM+ dh rqyuk esa ,l ykbu HksM+ esa baVjQsjkWu&xkek dh 
Åij fofu;fer vfHkO;fDr fn[kkbZ gSA

baVjQsjkWu&xkek ,d fof'k"V Th1 lkbVksdkbu gSA baVjQsjkWu&xkek 
dh mPp lkaærk ds dkj.k] muds cxcl 10 tSls çsjd thu tks midyk 
dksf'kdk dh xfr dks vkSj de dj nsrs gSa ,oa bl çdkj ijthoh ds 
çHkkoh fu"dklu dks jksd nsrs gSaA baVjQsjkWu&xkek Lrj dks tBjk=a 
Ñfe dh laosnu'khyrk ds lh/ks vkuqikfrd ekuk tkrk gSA 
baVjQsjkWu&xkek dk mPp Lrj IL4 mRiknu dks fups fofu;fer djrk 
gSA baVjQsjkWu&xkek cfgtkZr ds lkFk&lkFk vartkZr ,tsaVksa ds lexz 
'kksFk çfrfØ;k esa ,d egRoiw.kZ dkjd gSA vkj ykbu ekyiqjk HksM+ esa 
Hkh IL5 ds Lrj esa mYys[kuh; o`f) ns[kh xbZA

IL5 dks tBjka= d`fe laØe.k dh ,d çeq[k fo'ks"krk ekuk tkrk gSA 
FEC vkSj IL5 thu vfHkO;fDr ds chp ,d vçR;{k laca/k gSA vkj 
,oa ,l ykbu ls lacaf/kr ekyiqjk HksM+ esa var%d`feuk'kd nsus ls iwoZ 
vkSj ckn esa Th type 1, Th type II, Treg and TH17 lineages 
viz. IL2, IL5, IL6, IL12, IL13, IL15, IL18 ,oa IFN-gamma ls 
lacaf/kr lkbVksdkbul ds ,d lsV dk vfHkO;fDr v/;;u fd;k 
x;kA vxLr 2022 ¼var%d`feuk'kd nsus ls iwoZ½ esa ,d= fd, x, 
uewuksa esa fd, x, okLrfod le; ihlhvkj v/;;u ls irk pyk gS fd 
vkj HksM+ esa IL2, IL6, IL12 ,oa IL13 thu vfHkO;fDr ,l HksM+ dh 
rqyuk esa lkFkZd #i ls Åij fofu;fer FkhA flracj 2022 
¼var%d`feuk'kd nsus ds ckn½ esa] ,l HksM+ dh rqyuk esa vkj HksM+ esa 
IL6 dks Åij fofu;fer vkSj IL18 dks fuEu fofu;fer ik;k x;kA
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PHA vuqipkfjr vkj ,oa ,l ykbZu ekyiqjk HksM+ esa IL thu vfHkO;fDr 
esa varj

vkj ,oa ,l ykbu ekyiqjk HksM+ esa IL thu vfHkO;fDr varj
¼PHA mipkj ds lkFk vr%aÑfeuk'kd nsus ds ckn dk uewuk] PHA 

mipkj ds 48 ?kaVs ds ckn PBMC çkfIr½

IL2 ,d Treg pathway ls tqM+k lkbVksdkbu gS vkSj ;g IL2 
laxzkgd dkWEIysDl dks lfØ; djus dk dke djrk gSA Treg 
dksf'kdk,a çfrj{kk neu ds ek/;e ls çfrj{kkRed vkRe&lfg".kqrk 

vkSj gkseksLVSfll ds j[kj[kko ds fy, ftEesnkj Vh dksf'kdkvksa dh 
,d mi&tula[;k gSaA tBjka= Ñfe ds lkFk nh?kZdkfyd laØe.k dks 

Treg vkcknh dks lfØ; djus ds fy, tkuk tkrk gSA orZeku v/;;u 
esa] ,l HksM+ dh rqyuk esa vkj HksM+ esa IL2 thu vfHkO;fDr dks Åij 

fofu;fer ik;k x;kA vkj&ykbu ds tkuojk s a  dk s  fcuk 
var%d`feuk'kd ds j[kk tkrk x;kA IL2 dks HksM+ esa ,p- dkWUVksVZl 
laØe.k ds çfrjks/k dh igpku ds fy, laHkkfor fpUgd¨a esa lss ,d 

ik;k x;kA IL6 laØe.k vkSj Ård dh pksVksa ds tokc esa rqjar vkSj 
{kf.kd :i ls mRiUu gksus okyk fIy;ksVªksfid lkbVksdkbu gSA ;g 

rhoz pj.k çfrfØ;k] gseVksiksbfll vkSj çfrj{kk çfrfØ;kvksa dh 
mÙkstuk ds ek/;e ls estcku j{kk esa ;ksxnku nsrk gSA ,l ykbu dh 

rqyuk esa vkj ykbu esa IL6 mRNA dh ,d Åij fofu;fer 
vfHkO;fDr ns[kh xbZA IL6 dks Th17 foHksnu çorZd ds :i esa 

tkuk tkrk gSA Th17 dksf'kdkvksa dh Hkwfedk cká dksf'kdh; 
jksxtud ds f[kykQ estcku j{kk esa fufgr gSA IL12 ,d 

fIy;ksVªksfid gsVsjksfMesfjd lkbVksdkbu gS tks nksuksa çks& vkSj 
,aVh&ba¶ysesVjh laxzkgd e/;LFkrk çHkko dks c<+krk gS vkSj blesa 
çfrj{kk vkSj vuqdwyh çfrj{kk çHkkodkjh dksf'kdkvksa nksuksa dks 

mÙksftr djus dh {kerk gksrh gSA ;g vkarksa ds gksfe;ksLVsfll vkSj 
lwtu esa egRoiw.kZ Hkwfedk fuHkkrk gSA mPp ijthoh laØe.k vof/k 

¼vxLr½ ds nkSjku ,l HksM+ dh rqyuk esa vkj HksM+ esa IL12 dh 
lkFkZd :i ls Åij fofu;fer ¼10-28 xquk½ vfHkO;fDr ns[kh 

xbZA ;g ijthoh çfrjks/k QsuksVkbi esa IL12 dh Hkwfedk dks bafxr 
djrk gSA ,d çkjafHkd IL12 e/;LFkrk çfrfØ;k ijthoh 
laØe.kksa ls lqj{kk esa 'kkfey gSA IL13 ,d Th2 lac) lkbVksdkbu 

gS tks ikpu ra= ls gsyfeUFk ijthoh dks [kRe djus ds fy, vkar dh 
fldqM+u vkSj E;qdl lzko dks çsfjr djrk gSA ,l ykbu dh rqyuk esa 

vkj ykbu esa IL13 mRNA dh lkFkZd :i ls Åij fofu;fer 
vfHkO;fDr ns[kh xbZA IL13 esa ,p- dkWUVksVZl L  ykokZ dks ydok 3

ekjus vkSj eksukslkbV&lapkfyr ykokZ e`R;q esa ;ksxnku djus dh 

nksgjh {kerk gSA IL18 ,d 'kksFk lkbVksdkbu gS tks NLRP3 

inammasomes }kjk lfØ; gksrk gS vkSj Th1 e/;LFkrk 

lkbVksdkbu xfrfof/k;ksa] NK vkSj IFN-gamma ds T dksf'kdk 
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mRiknu dks c<+kus esa ,d çeq[k dkjd gSA orZeku v/;;u us ,l 

ykbu dh rqyuk esa vkj ykbu esa IL18 dh vfHkO;fDr dk fuEu Lrj 
fn[kk;kA ifj.kke ekyiqjk HksM+ esa ijthoh çfrjks/k dh Th2 cgqy 

çfrfØ;k dk lq>ko nsrs gSaA

vkj vkSj ,l ykbu ekyiqjk HksM+ ls lkbVksdkbu thu dk vuqØe 

fo'ys"k.k % lkbVksdkbUl dk irk yxkus ls laØe.k dh çd`fr 

vkSj estcku çfrfØ;k ds çdkj ds ckjs esa egRoiw.kZ tkudkjh 

feyrh gSA ;g py jgh 'kksFk çfrfØ;k dk ,d lqjkx Hkh çnku 

djrk gSA orZeku v/;;u esa] ek=kRed ihlhvkj ijh{k.k dk 

mi;ksx djds dsoy vUr%dksf'kd lkbVksdkbu dks dSIpj fd;k 

x;kA ,d Li"V ra= çkIr djus ds fy, lzkfor lkbVksdkbUl dk 

dSIpj Hkh t:jh gksxkA

TRIzol vfHkdeZd&vk/kkfjr fof/k dk mi;ksx djds ekyiqjk HksM+ 

¼vkj vkSj ,l ykbu½ dh 'osr jDr dksf'kdkvksa ls ldy RNA 
TMfudkyk x;kA Multiscript  fjolZ VªkalfØiVsl fdV ¼,IykbM 

ck;ksflLVEl] ;w,l,½ dk mi;ksx djds complimentary 

Mh,u, çfr;ksa dks la'ysf"kr fd;k x;kA la'ysf"kr cDNA uewuksa dh 

v[kaMrk dk vkdyu djus ds fy, gkml&dhfiax HksM+ GAPDH 

thu ds ço/kZu dk mi;ksx fd;k x;kA nks baVjY;wfdu thu vFkkZr% 
IL12B vkSj IL17A thu fof'k"V çkbejksa dk mi;ksx djds çof/kZr 

fd, x,A IL12B vkSj IL17A thu ds fy, çof/kZr mRNA esa 
Øe'k% 1107 vkSj 630 bp gksrs gSaA vuqØeksa dks blds cds] ?kfVr 
çksVhu vo'ks"kksa ds fy, fp=.k fd;k x;k vkSj ,ulhchvkbZ 

thucS ad dk s  Øe'k% ifjxzg.k la[;k ON131071  vk Sj 
ON131072 ds lkFk çLrqr fd;k x;kA
 
 
 

ekyiqjk HksM+ ds IL12B vkSj IL17A thu vuqØeksa dk oa'kkoyh 
fo'ys"k.k MEGA 7 dk mi;ksx djrs gq, Neighbour-joining 

lkaf[;dh; n`f"Vdks.k lss fd;k x;kA

ekyiqjk HksM+ ls çof/kZr IL12B vkSj IL17A thu dk vuqØe y{k.k o.kZu

 IL-12B IL-17A

Amplicon (bp) 1107 630
UTRs (bp) 40 (5’) 49 (5’)
 83 (3’) 119 (3’) 
Cds (bp) 41-1024 50-511
Protein residue 327 153
NCBI accession ON131071 ON131072

Malpura_ON131071 0.00203
Sheep_AF209435.1 0.00102
Goat_NM_001285700.1 0.00356
Buffalo_AY198121.1 0.00661
Cattle_EU276076.1 0.00661

ekyiqjk HksM+ ds IL12B thu dk oa'kkoyh o`{k

Horse_NM_001143792.10.13059
Cattle_EU682381.1 0.0101
Goat_GU269912.1 0.00595
Malpura_ON131072 0.00216
Sheep_LN835312.0 0.00216

ekyiqjk HksM+ ds IL17A thu dk oa'kkoyh o`{k

Ik'kq fpfdRlk Vkbi lao/kZu ij usVodZ dk;ZØe 

th-th- lksukokuss ,oa Mh-d¢- 'kekZ

lao/kZu] tSo jlk;fud y{k.kksa ,oa J`a[kyu ifj.kke ds vk/kkj ij 
nLr] lsIVhlhfe;k ,oa] fue®fu;k ls xzflr ÒsM+®a lss dqy 20 

thok.kq;h i`FkDdksa tSls E. coli (11), Staphylococcus sp (3), 
Enterococcus faecalis (3), Enterobacter hormaechei 
(1), Serratia marcescens (1)  ,oa Bordetella pertussis 

(1) dks igpkuk x;kA Lru'k®Fk çHkkfor xk;ksa vkSj HkSalksa ds 6 nw/k 

ds uewuksa ls Staphylococcus Átkfr dks vyx fd;k x;kA o"kZ ds 

nkSjku ohVhlhlh] fglkj ls Pasteurella multocida- 1, 
Klebsiella pneumoniae- 2, Pseudomonas aeruginosa- 
1, Acinetobacter baumannii- 3, A. variabilis- 1, A. 
calcoaceticus- 1, A.  indicus- 1, Staphylococcus sciuri- 
1, S. chromogenes- 2, Escherichia coli- 4, E. 
fergusonii- 1, Corynebacterium faecale- 1, C. 
efficiens- 1, C. hansenii- 1, Pediococcus acidilactici- 1, 
Bacillus albus- 1, Enterobacter hormaechei-1 d¢ dqy 25 
vokfIr uacj çkIr fd,A
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eRL; ,oa i'kq jksxk.kqjks/kh çfrjks/k dk Hkkjrh; usVodZ  
¼INFAAR½

th-th- lksukokuss ,oa Mh-d¢- 'kekZ

jksxk.kqjks/kh çfrjks/k ¼,,evkj½ ij fo'oluh; vkSj jk"Vªh; Lrj ij 
çfrfuf/k fuxjkuh vkWdM+s ,df=r djus ds mís'; ls] Vksad ftys ds 

fofHkUu xkaoksa ls x®oa'k ¼48½ vkSj HkSalksa ¼48½ lss dqy 96 nw/k ds uewus 

,d= fd, x, ,oa thok.kq i`FkDdhdj.k ds fy, lalkf/kr fd, x,A 
i`Fkd fd, x, Staphylococcus aureus dh iqf"V 16s rRNA  

fof'k"V thu vkSj FkeksZU;wfDy,t ¼nuc½ thu }kjk dh xbZA 
,aVhck;ksxzke ij S. aureus  i`Fkd®a dk ,,evkj çksQkby uhps 
fn;k  x;k gS % 

,aVhck;ksfVd                       % çfrjks/k

 x®oa'k HkSal

isfuflfyu 82-3 86-4
,fjFkzksekbflu 48-5 39-5

VªkbfeFkksfçe$lYQkesFkktksy 24-8 29-8
vkWDlkflfyu 24-6 32-4

VsVªklkbfDyu 22-3 35-8
,ujks¶ykWDlkflu 19-7 42-7

lsQkWfDlfVu 17-0 11-0
DyksjSEQsfudkWy 13-0 9-2

esFksflfyu 11-5 9-8
tsaVkekbflu 7-3 10-5

Vksad vkSj vtesj fty¨a ls Escherichia coli dks HksM ¼36½+] cdjh 
¼36½ vkSj eqxhZ ¼24½ ls ,d= fd, x, 96 ey ds uewuksa ls vyx 

fd;k x;k ,oa uidA thu }kjk iqf"V dh xbZA ,aVhck;ksxzke ij] E. 

coli i`Fkd®a dk ,,evkj çksQkby uhps fn;k x;k gS%

,aVhck;ksfVd  % çfrjks/k

 HksM cdjh eqxhZ

,Eihflyhu 56-4 47-6 20-2

,ujks¶ykWDlkflu 51-7 61-3 63-4

VsVªklkbfDyu 27-9 33-0 48-2

,eksDlhDyso 21-2 32-6 24-6

,fedSlhu 19-6 23-4 13-7

VªkbfeFkksfçe$lYQkesFkktksy 18-9 23-5 26-0

lsf¶V;¨Qj 7-3 4-6 3-5

ls¶VkftMkbe 6-5 3-2 7-0

ukfyfMfDtd vEy 6-2 9-2 9-2

lsQksVSDlkbe 4-3 2-3 10-5

lsf¶Vª,Dlksu 3-8 3-6 8-3

DyksjSEQsfudkWy 0-0 20-7 &

bfeiuse 0-0 0-0 &
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vfodkuxj esa OgkbZV tkbaV [kjxks'k

ekal ,oa Æu ds fy, [kjxks'k mRikndrk c<+kuk
U;wthySMa OgkbZV] Cysd czkmu] xzs tkbaV] l®fo;r fpafpyk] OgkbZV 

tkbaV ,oa Mp esa laÒ®x ds le; vkSlr otu Øe'k % 3-66] 3-64] 3-

63] 3-61] 3-39 vkSj 2-71 fdxzk FkkA xzs tkbaV] U;wthySMa OgkbZV] 

Cysd czkmu] l®fo;r fpafpyk] OgkbZV tkbaV ,oa Mp esa Álo ij 

vkSlr otu Øe'k% 3-76] 3-66] 3-63] 3-55] 3-44 vkSj 2-66 fdxzk 

FkkA OgkbZV tkbaV esa Álo nj vf/kdre ¼91-3 Áfr'kr½ Fkh] blds 

ckn 80-9 Áfr'kr ¼xzs tkbaV esa½] 79-5 Áfr'kr ¼l®fo;r fpafpyk 

esa½] 70-4 Áfr'kr ¼U;wthySMa OgkbZV esa½] 63-6 Áfr'kr ¼Cysd czkmu 

esa½ vkSj U;wure ¼57-5 Áfr'kr½ Mp esa FkhA çh ohfuax thfork 

U;wthySMa OgkbZV esa 'kr çfr'kr Fkh] blds ckn l®fo;r fpafpyk ¼98-

2 Áfr'kr½] Mp ¼98-0 Áfr'kr½] Cysd czkmu ¼96-1 Áfr'kr½] xzs 

tkbaV ¼95-3 Áfr'kr½ vkSj OgkbZV tkbaV ¼95-0 Áfr'kr½ esa fxjrs 

gq, Øe esa FkhA o"kZ ds nkSjku dqy 506 [kjxks'k csps x, tcfd 368 

dk o/k fd;k x;kA 

eksfjaxk ifÙk;ksa ds xzsMsM Lrj ds lkFk vkgkj dks cnyus dk [kjxks'k ds 

fodkl çn'kZu] iks"kd rRoksa ds mi;ksx ,oa 'ko y{k.kksa vkSj lajpuk 

ij çHkko % fu;a=.k lewg ¼Mo&0½ ds iSysV esa yksfc;k ?kkl&25] 

eDdk&19] tkS& 11-5] xsgwa dh Hkwlh&11] ewaxQyh [kyh&11] ljlksa 

[kyh&4] lks;k¶ysDl&10] pkoy ikWfy'k&3] xqM+&4] [kfut 

feJ.k&1 vkSj ued&0-5 Òkx 'kkfey fd, x,A ijh{k.k iSysV 

vFkkZr Mo&20] Mo&40 vkSj Mo&60 esa Mo&0 ldy fefJr jk'ku 

ds çfrLFkkiu ds :i esa 20] 40 vkSj 60 Áfr'kr eksfjaxk ds iÙks 

'kkfey fd, x,A pkj lewgksa esa leku :i ls foHkkftr 80 ohuj 

[kjxks'kksa ij ç;ksx fd;k x;kA eksfjaxk ifÙk;ksa dks 'kkfey djus ij] 

'kq"d nzO; dk lsou c<+k ,oa çksVhu vkSj ÅtkZ dk lsou csgrj gqvkA 

84 fnuksa dh mez ij 20 Áfr'kr eksfjaxk ifÙk;ksa ¼Mo&20½ ds iSysV 

f[kyk, x, [kjxks'kksa esa 2 fdyks ls vf/kd 'kjhj otu gqvkA gkykafd] 

tc eksfjaxk dh ifÙk;ksa dks [kjxks'k ds pkjs ds LFkku ij 60 Áfr'kr 

Lrj ¼Mo&60½ ij 'kkfey fd;k x;k rks 'kjhj otu lkFkZd #i ls 

de ns[kk x;kA eksfjaxk dh ifÙk;ksa dks 'kkfey djus ij vf/kd u=tu 

larqyu ns[kk x;kA vkfFkZd fo'ys"k.k ls irk pyk gS fd eksfjaxk 

ifÙk;ksa dks [kjxks'k ds iSysV esa 40 Áfr'kr rd [kjxks'k ds jkfrc 

feJ.k ds çfrLFkkiu ds :i esa 'kkfey djus ij larks"ktud fodkl 

çn'kZu ds lkFk csgrj vkgkj ykxr feyrh gSA

fofHkUu tyok;q ifjfLFkfr;ksa ds fy, çFkkvksa ds iSdst 
ds ifj"dj.k ds lkFk czk;yj [kjxks'kksa esa lq/kkj ,oa 
mRiknu çn'kZu ewY;kadu 

laLFkku ifj;kstuk% vkj;q@01@01@20&25

vkj-,l- Hkê] ih-ds- efyd] lh-ih- Lo.kZdkj] vjfoan lksuh ,oa vkj-,l- 
x¨nkjk

l®fo;r fpafpyk] xzs tkbaV] OgkbZV tkbaV] U;wthySMa OgkbZV] Cysd 
czkmu ,oa Mp uLy esa tUe ds le; v©lru cPp¨ dh la[;k Øe'k% 
5-7] 6-4 6-0] 5-8] 5-1 ,oa 4-9 jghA tUe ds le; cPpksa dk vkSlr 
otu xzs tkbaV esa vf/kdre ¼415-0 xzke½ rRi'pkr~ 347-2 xzke 
U;wthySMa OgkbZV esa] 341-8 xzke OgkbZV tkbaV esa] 331-1 xzke Cysd 
czkmu esa] 324-5 xzke l®fo;r fpafpyk esa ,oa Mp esa U;wure ¼229-3 
xzke½ jgkA l®fo;r fpafpyk] xzs tkbaV] OgkbZV tkbaV] U;wthySMa 
OgkbZV] Cysd czkmu ,oa Mp uLy esa nw/k NqMkus dh voLFkk ij v©lru 
cPp¨ dh la[;k Øe'k% 5-6] 6-1] 5-7] 5-8] 4-9 ,oa 4-8 jghA nw/k 
NqMkus dh voLFkk ij v©lr otu xzs tkbaV esa vf/kdre ¼516-9 
xzke½ rRi'pkr~ 425-5 xzke U;wthySMa OgkbZV esa] 434-3 xzke Cysd 
czkmu esa] 433-3 xzke Mp esa] 432-6 xzke l®fo;r fpafpyk esa ,oa 
U;wure ¼420-4 xzke½ OgkbZV tkbaV esa jgkA 84 fnu dh mez esa 'kjhj 
dk v©lr otu Mp] xzs tkbaV] l®fo;r fpafpyk] OgkbZV tkbaV] Cysd 
czkmu ,oa U;wthySMa OgkbZV esa Øe'k% 1-48] 1-92] 1-93] 1-96] 2-00 
,oa 2-02 fdxzk jgkA vkSlr nSfud o`f) 18-7 xzke ¼Mp½ ls 28-1 
xzke ¼ Cysd czkmu½ rd FkhA 
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nf{k.k Hkkjrh; jkT;ksa esa ykHknk;d czk;yj [kjxks'k 

ikyu c<+kus ds fy, mUur i)fr;®a dk fodkl ,oa 
lR;kiu   

laLFkku ifj;kstuk% ,lvkjvkjlh@04@ 03@20&25

,l-ts- ikafM;u] d¢- ipk;Iiu] ,-,l- jktsUnzu ¼31-03-2022 rd½] 

ih- fFk:eq:xu] ,l-,e-ds- fFk:ekju ¼31-03-2022 rd½] th- 

ukxjktu ,oa th- eqjyh

tUe d¢ le; v©lru cPp¨ dh la[;k ,oa otu Øe'k% OgkbZV tkbaV 

esa 7-54 o 0-37 fdxzk rFkk l®fo;r fpufpyk esa 6-05 o 0-31 fdxzk 
jgkA nw/k NqMkus dh voLFkk ij v©lru cPp¨ dh la[;k ,oa otu 

Øe'k% OgkbZV tkbaV es 6-72 o 6-04 fdxzk rFkk l®fo;r fpufpyk esa 

5-30 o 4-87 fdxzk jgkA OgkbZV tkbaV ,oa l®fo;r fpufpyk esa Álo 
nj Øe'k% 78-57 o 80-73 Áfr'kr jghA OgkbZV tkbaV esa 6] 12 o 24 

lIrkg dh vk;q ij v©lr otu Øe'k% 0-94] 1-89 ,oa 3-20 fdxzk 
rFkk l®fo;r fpufpyk esa 0-95] 1-81 ,oa 2-97 fdxzk jgkA

cPp¨a lfgr lexz thforrk nj OgkbZV tkbaV ,oa l®fo;r 

fpufpyk esa Øe'k% 81-27 o 80-45 Áfr'kr jghA fgisfVd 
dk sDlhfM;k s fll] E; wdk sbM , aVjk si SFkh] lk sj gk Wd vk Sj 

,aVjksVkWfDlfe;k e`R;q nj ds vDlj lkeus vkus okys dkj.k FksA 
rfeyukMq] iqnqPpsjh vkSj dsjy ls tqM+s 67 xzkgdksa dks çtuu ds 

fy, dqy 1101 [kjxks'k csps x,A

nf{k.kh {ks=h; vuqla/kku dsUnz eUuokuwj esa OgkbV tk;aV vkSj lksfo;r fpufpyk [kjxks'k

[kjxks'k esa gsisfVd dksflfM;ksfll

[kjxks'k esa ,aVjksVkWfDlfe;k

[kjxks'k esa gsisfVd fyfiMksfll

[kjxks'k esa LuQYl
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o"kZ ds nkSjku] rfeyukMq] vka/kz çns'k vkSj ikafMpsjh ls 183 VsyhQksu 

vkSj OgkV~l,i ijke'kZ gq,A vke rkSj ij ik'pqjsyksfll] 
,UlsQsfyVkstwuksfll] Ldscht] iksMksMesZVkbfVl] lksj gkWd] 

Lru'k¨Fk] çsXusalh VkWfDlfe;k] xHkZikr] xyr :i ls xfBr 
lhdksVªkW¶l] flQfyl] fgisfVd dksfd;ksfM;ksfll vkSj E;wdksbM 
,aVsjksiSFkh lkeus vkus okyh chekfj;k¡ FkhaA vkgkj] f[kykÃ] 

[kjxks'k çtuu] twuksfVd jksx] fjdkWMZ dhfiax vkSj jksx çca/ku ij 
fofHkUu ç'uksa dks QhYM foftV vkSj VsyhesfMflu ds ek/;e ls 

la/kkfjr fd;k x;kA

lekxe ,oa Álo ij eknk dk v©lr Òkj Øe'k% 3-20 ,oa 3-16 

fdxzk jgkA

o"kZ 2022 esa iSnk gq, teZu vax®jk [kjx®'k®a esa I, II, III ,oa IV dYiu 

ij v©lr Åu mRiknu Øe'k% 16-15] 64-34] 120-81 o 137-79 
xzke jgkA o"kZ 2022 esa iSnk gq, teZu vax®jk [kjx®'k®a esa II dYiu 
ij Åu dh yEckbZ] rarq O;kl ,oa xkMZ cky Øe'k% 6-34 lseh]       

mÙkjh 'khrks".k {ks=h; vuqla/kku dsUnz] xM+lk ij teZu vaxksjk [kjxks'k

mi&le'khr®".k tyok;q {®= d¢ rgr Åu mRiknu d¢ 
fy, teZu vax®jk [kjx®'k dk vkuqokaf'kd ewY;kadu 
,oa lq/kkj 

lLaFkku ifj;®tuk % ,uVhvkj,l@03@02@21&25

vCnqy jghe] vks-,p- prqoZsnh ,oa jtuh p©/kjh 

mÙkjh 'khrks".k {ks=h; vuqla/kku dsUnz] xM+lk ij o"kZ 2022 esa iSnk 
gq, teZu vax®jk (GA) [kjx®'k®as us nq/k NqM+kus dh voLFkk] 8] 10] 

12] 14] 16] 18] 20] 22 ,oa 24 lIrkg dh vk;q ij lexz 'kkjhfjd 
Hkkj Øe'k% 577-45] 869-45] 1098-75] 1379-83] 1633-44] 

1821-30] 2023-41] 2116-30] 2281-69 ,oa 2422-85 xzke ÁkIr 
fd;kA v©lr cPp¨ dh la[;k tUe ij] nw/k NqMkus dh voLFkk ij 

,oa tUe d¢ le; Hkkj Øe'k% 5-52] 5-23 o 287-98 xzke jgkA 

13-02 ekbZØkWu rFkk 2-14 izfr'kr jgkA III dYiu ij laxr vkadM+sa 

Øe'k% 6-51 lseh] 13-09 ekbZØkWu rFkk 1-67 izfr'kr jgsA [kjxks'kksa 
ds fy, dqy EADR 0-31 çfr 1000 i'kq fnol jgkA fgekpy çns'k 
vkSj vklikl ds jkT; ds fofHkUu fgLlksa ds fdlkuksa dks dqy 265 

teZu vax®jk [kjxks'k csps x,A
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FkkA dkyhu ikby esa esMqysVsM js'kk vkSj bldh lajpuk dk vuqikr 
csgrj laihM+u vkSj dkyhu ds çn'kZu xq.kksa ds fy, 30&40 çfr'kr 
rd vuqdwyu ,d egRoiw.kZ ekikad gS tks mijksDr iwoZ&lalkf/kr Åu 
ds lkFk mPp ¼62-21 ls 65-43 çfr'kr½ FkkA fofHkUu iwoZ&lalkf/kr 
¼cky jfgr½ Åu dks exjk HksM+ dh loZJs"B dkyhu Åu ds lkFk 
leku vuqikr esa fefJr dj Åuh drkbZ ç.kkyh ij 3-5&4-0 ,u,e 
ds jSf[kd ?kuRo ds lkFk dkyhu lwr rS;kj djus ds fy, mi;ksx fd;k 
x;kA dkyhu çn'kZu dh rqyuk ds fy, 'kq) ekxjk vkSj pksdyk Åu 
ds /kkxs Hkh rS;kj fd, x,A ;g ns[kk x;k fd rS;kj dkyhu /kkxs leku 
;kuZ jSf[kd ?kuRo ¼305 ls 310 g/tex½ okys F¨A 'kq) pksdyk Åu ds 
/kkxs dh rkdr dk eku czsd ij leku yackbZ okys ekxjk Åuh /kkxs dh 
rqyuk esa 19-9 çfr'kr   de FkkA

HksM+] cdjh ,oa [kjxks'k ds mRiknu ds fy, 
i'p&mRikn rduhd

fofHkUu Åu ls fodflr lwr dk lkeFkZ~; ewY; fodflr lwr ds fy, lwr Fkksd

csgrj eksVh Åu ls gFkdj?kk dkyhu

Lons'kh Åu vkSj mlds feJ.kksa dk mi;ksx djds ?kjsyw 
oL=ksa vkSj daiksftV dk fodkl   

laLFkku ifj;kstuk% Vh,eVhlh@01@01@21&25

vt; dqekj] fouksn dne ,oa '®[kj nkl ¼12-08-2022 rd½

mUur eksVhs Åu ls gFkdj?kk dkyhu dk fodkl % eksVh Åu 
¼vfo'kku] ekyiqjk vkSj ikVuokM+h½ ls dsEih vkSj eksVs js'kksa ¼<50 
µm½ dks Mhgs;fjax rduhd dk mi;ksx djds gVkus dk ç;kl fd;k 
x;kA çlaLdj.k ds ckn vkSlr js'kk O;kl 37-42 ls 37-95 ekbØksu 
¼dkyhu xzsM Åu ds fy, fu/kkZfjr js'kk O;kl dh lhek esa½ ds chp 
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exjk Åu ;kuZ dh rqyuk esa pksdyk Åu ;kuZ ¼3-2 çfr'kr½ esa ekewyh 
vf/kd ;kuZ Fkksd xq.k] pksdyk Åu esa mPp ,saBu ls gks ldrs gSaA 

dkyhu lwr cukus esa ekyiqjk vkSj vfo'kku Åu ds feJ.k ls lwr esa 
esMqysVsM js'kksa dk vuqikr c<+ tkrk gS vkSj lwr dh etcwrh Øe'k% 

27-1 vkSj 29-8 çfr'kr de gks tkrh gSA ;g esMqysVsM js'kksa dh fuEu 
js'kk rkdr vkSj ;kuZ esa de varj& js'kk lkeatL; ds dkj.k gSA ;s 

dBksj esMqysVsM js'¨a ;kuZ lajpuk esa js'¨a ds yphykiu dks de djrs gSa 
vkSj ifj.kkeh Qqyj ;kuZ dh vksj tkrs gSa ftls bu ;kuZ ds 8&16 

çfr'kr mPp ;kuZ Fkksd xq.kksa }kjk lR;kfir fd;k x;kA gFkdj?ks ij 
dkyhu fuekZ.k ds fy, 1200 xzke@oxZ ehVj ds {ks=Qy ?kuRo ds 

lkFk lHkh ikapksa lwrksa dks rkuk 'khV esa lekukarj j[kk x;kA

vfo'kku Åu dh xq.koÙkk esa lq/kkj % vfo'kku Åu esa vkSlr js'kk 
O;kl vkSj esMqysVsM js'ks dk vuqikr Øe'k% 54-98 ekbØksu vkSj 

71-50 çfr'kr FkkA blls igys] /kheh xfr ds dkMZ Mhgs;fjax ds 
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la'kksf/kr çfØ;k js'kksas dh xq.koÙkk esa lq/kkj djus esa l{ke cukrh gS 
¼vkSlr O;kl 23-41 çfr'kr vkSj esMqysVsM js'ks dk vuqikr 62-66 
çfr'kr½A xq.koÙkk okys js'kk dh çkfIr Hkh vf/kd ¼34-02 çfr'kr½ 
FkhA çlaLd`r js'kk dks 3&fLo¶V dkfMaZx vkSj Åuh drkbZ ç.kkyh ij 
dkyhu xzsM ;kuZ ds :i esa dkrk x;kA fuEu varj&js'kk lkeatL; ds 
dkj.k drkbZ ds nkSjku fljksa ds VwVus dh egRoiw.kZ la[;k ns[kh xbZA 
blds ifj.kkeLo:i 3&fLo¶V dkMZ ;wfuV ¼32-3 çfr'kr½ ij 
jksfoax QkWesZ'ku esa vf/kd uqdlku vkSj fjax fLifuax ¼29-5 çfr'kr½ 
esa gkMZ osLV gksrk gSA Åuh drkbZ ç.kkyh ij lkekU; dkyhu ;kuZ 
fuekZ.k ds fy, 70&75 çfr'kr dh rqyuk esa lexz ;kuZ çkfIr 47-76 

'kq) vfo'kku dacy dh gFkdj?kk cqukbZ

rhu xeu ls vfo'kku Åu dh xq.koÙkk esa lq/kkj ds ifj.kkeLo:i 

vkSlr js'kk O;kl vkSj esMîwys'ku Øe'k% 37-67 ekbØksu vkSj 
63-88 çfr'kr gqvk ¼dsoy 32 çfr'kr xq.koÙkk js'kk çkfIr½A 

vfo'kku Åu dh xq.koÙkk esa lq/kkj ds fy, ,d ykxr çHkkoh 
;kaf=d çlaLdj.k ¼Åuh dkfMaZx çfØ;k½ ds ckn /kheh xfr dh 
dikl dkfMaZx dk irk yxk;k x;kA jcj dksVsM ewY; of/kZr 

mRikn fodkl ds fy, diM+s cukus ds fy, ifj.kkeh js'kksa dh 
drkbZ vkSj cqukÃ dh xÃA

çfr'kr FkhA rS;kj ;kuZ 29-3 çfr'kr de ;kuZ rkdr ¼g/tex½ vkSj 
24-8 çfr'kr vf/kd ;kuZ Fkksd xq.kksa ds lkFk eksVk Fkk vkSj dkyhu 
vkSj diM+s esa mPp doj QSDVj ds ekeys esa csgrj ikby dojst dk 
çfrfuf/kRo djrk FkkA rS;kj lwr dks gFkdj?ks ij cquk x;kA
 
Åu@vaxksjk fefJr lqbZ iap 'khV ls mPp ewY; dh jtkbZ % eksVs Åu dh 
jtkbZ dk FkeZy bUlqys'ku vkSj xeZ@BaMk vglkl Øe'k% 0-234 ls     

2 20-300 m K/W vkSj 0-13 ls 0-16 W/cm  dh lhek esa FkkA vkjke 
xq.k®a dks vPNk ls cgqr vPNk ewY;kadu fd;k x;kA flaFksfVd js'kk 
vk/kkfjr O;kolkf;d uotkr@f'k'kq jtkbZ dks cnyus ds fy,] eghu 
Åu vkSj vaxksjk js'kk fefJr lqbZ iap osc dk mi;ksx djds gYds otu 
dh fVdkÅ js'kk vk/kkfjr jtkbZ fodflr dh xbZA vaxksjk js'kk ¼30 
Áfr'kr½ dks ckjhd Hkkjr esfjuks Åu ¼70 Áfr'kr½ ds lkFk feyk;k 
x;k vkSj ,d leku feJ.k ds fy, daÄh dh xÃA blds ckn lqbZ 

2iafpax ls de flykÃ ÄuRo ¼160 iap@lseh ½ fd;k x;kA rS;kj dh 
xbZ csch jtkbZ O;kolkf;d csch jtkbZ dh dkseyrk ds leku FkhA 
eksVh Åu jtkbZ dh rqyuk esa] rS;kj csch jtkbZ dk de rkih; çfrjks/k 

2ewY; eksVh Åu jtkbZ ds fy, 260 xzke@ ehVj  vkSj 5-5 feeh ds 
foijhr vaxksjk fefJr jtkbZ ds de {ks=h; ?kuRo vkSj eksVkbZ ¼220 

2xzke@ehVj  vkSj 4-41 feeh½ ds dkj.k gks ldrk gSA

cht vadqj.k ds fy, Åuh lSifyax cSx dk ewY;kadu % 'kq) eksVs Åu 
ds lSifyax cSx dh rqyuk esa fdQk;rh Åu vk/kkfjr lSifyax cSx 
¼70 çfr'kr Åu½ esa csgrj lsYQ ykbQ gksrh gSA fofHkUu lSifyax cSx 
esa eksfjaxk ds ikS/ks ds fodkl çn'kZu vkSj feêh ds lao/kZu dh lhek dk 
fujh{k.k djus ds fy,] fu;a=.k ds :i esa IykfLVd cSx vkSj mipkj 
ds :i esa Åu lSifyax cSx ¼70 vkSj 100 çfr'kr Åu lqbZ iap 'khV½ 
ds lkFk ,d ç;ksx fd;k x;kA Åu vk/kkfjr lSifyax cSx esa [kfut 
inkFkZ dh ek=k 2-52 ls 2-65 çfr'kr w/w FkhA

IykfLVd cSx ¼76-5 çfr'kr½ dh rqyuk esa Åu vk/kkfjr lSifyax cSx 
¼92-5 çfr'kr½ esa cht vadqj.k nj 16 çfr'kr vf/kd FkhA 90osa 
fnu] IykfLVd cSx ds lkFk feêh dh ueh 'kq) vkSj 70 çfr'kr Åuh 
lSifyax cSx dh rqyuk esa Øe'k% 35 vkSj 50 çfr'kr vf/kd FkhA 'kq) 
Åu ds cSx okys ikS/ks ds fy, tM@çjksg vuqikr ¼'kq"d½ IykfLVd 
cSx ds ikS/ks ls FkksM+k csgrj FkkA okf.kfT;d cSx ds lkFk lw[ks ikS/ks ds 
fy, tM@çjksg vuqikr 5-4 çfr'kr de FkkA lHkh çdkj dh FkSfy;ksa 
esa ikS/ks dh o`f) ds igys 30 fnuksa esa ikS/ks dh ÅapkbZ >80 çfr'kr rd 
igqap xbZA 30osa fnu IykfLVd cSx dh rqyuk esa ikS/kksa dh ÅapkbZ 'kq) 
Åu ds fy, Øe'k% 6-84 vkSj 1-63 çfr'kr vkSj Åu ds cSx ds fy, 
70 çfr'kr FkhA 90osa fnu] Åu vk/kkfjr lSifyax cSx ds lkFk ikS/ks dh 
dqy ÅapkbZ 11&12 çfr'kr vf/kd Fkh vkSj ;g Åu vk/kkfjr lSifyax 
cSx ds lkFk csgrj okru vkSj ueh çca/ku ls gqvkA

 

 
 

LoPN Åu
¼112 fdxzk½ 

  

Åuh 
dkfMaZx dikl dkMZ

 ¼38-1½ 
3&rsth ls 

Åuh dkfMaZx
¼25-8 fdxzk½ Åuh vaxwBh 

drkbZ 
¼18-2 fdxzk½

 

eksVh Åu ds diM+s fuekZ.k ds fy, la'kksf/kr çfØ;k çokg
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IykfLVd cSx esa ikS/ks 70 izfr'kr Åu cSx esa ikS/ks 100 izfr'kr Åu cSx esa ikS/ks

Åu vk/kkfjr lSifyax cSx esa feêh esa tSfod rRo vf/kd FksA ç;ksx dh 

'kq#vkr esa feêh esa u«ktu lkexzh 0-14 Áfr'kr Fkh tks igys 30 fnuksa 
ds fy, mPp tM+@çjksg vuqikr vkSj 'kq"d inkFkZ lkexzh ds lkFk feêh 

esa HksM+ dh [kkn ds iw.kZ vi?kVu ds dkj.k IykfLVd cSx esa 0-17 

Áfr'kr rd c<+ xbZA ckn esa ;g ç;ksx ds nkSjku rqyukRed :i ls de 
fodkl çn'kZu ds lkFk de gks tkrk gSA
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Qly vo'ks"k ¼pkoy ds Hkwls½ vk/kkfjr çcfyr tSo&daiksftV % 
pkoy ds Hkwls ¼RS½ mPp 'kfä% otu vuqikr] i;kZoj.k ds vuqdwy 
vkSj iqupZØ.k tSls xq.kksa ds lkFk de ykxr okys lsywykst ;qä 
ck;ksekl vklkuh ls miyC/k gSaA jky lkexzh ds lkFk RS ds 
baVjQsfl;y vklatu dks csgrj cukus ds fy, RS js'kk d® {kkj] 
,atkbe vkSj {kkj$,atkbe ls mipkfjr fd;k x;kA vuqipkfjr RS 

dk vkSlr RS O;kl 101 μm FkkA {kkj mipkj ds dkj.k js'kk 
d®f'kdk nhokj ls fyfXuu ds gVus ds dkj.k js'kk O;kl esa 16 Áfr'kr 
dh deh gqbZ ftlls ije irys Qkbcj dks vyx fd;k x;kA ,atkbe 
mipkj ds ckn js'kk O;kl esa deh vf/kdre 40 Áfr'kr FkhA ,atkbe 
RS ds Qkbfczy vkSj fyfXuu lajpuk dks pqfuank vkSj çHkkoh :i ls 
ckf/kr djrs gSaA ,atkbe mipkfjr RS us mPpre igyw vuqikr 
¼345½ fn[kk;kA caMy dh rkdr lHkh mipkjksa ds chp rqyuh; FkhA 
gkykafd] {kkj vkSj ,atkbe mipkj ds ckn RS dh ueh c<+ xbZA 
fyfXuu vkSj gsfelsY;wykst ds uqdlku ds dkj.k {kkj vkSj ,atkbe 
mipkj ds ckn Fkksd ?kuRo esa dkQh deh vkbZA tSo&lexz rS;kjh ls 

igys fu;a=.k vkSj mipkfjr vkj,l dks /kks;k] lq[kk;k vkSj pwf.kZr 
fd;k x;kA jsftu eSfVªDl dks Qkbcj lqn`<hdj.k vuqikr 60%40      
¼v/v½ j[kus ds fy, ç;ksx'kkyk fufeZr eksYM ds lkFk gLr ys&vi 
rduhd dk mi;ksx djds lfEeJ rS;kj fd, x,A

pkoy Hkwlk ck;ks&daiksftV~l dks Qwfj;j VªkalQkWeZ baÝkjsM 
LisDVªksLdksih] FkeksZxzSfoesfVªd fo'ys"k.k vkSj LdSfuax bysDVªkWu 

ekbØksLdksi dk mi;ksx djds fpf=r fd;k x;k ,oa HkkSfrd vkSj 
;kaf=d xq.kksa ds fy, ewY;kadu fd;k x;kA

pkoy Hkwlk ¼RS½ ck;ks&daiksftV dk fooj.k

RSB RS  ck;ks&daiksftV ¼fu;a=.k½

RSB 1 RS  ck;ks&daiksftV $ twV usV

RSB 2 RS  ck;ks&daiksftV $ twV usV $ {kkj mipkj

RSB 3 RS ck;ks&daiksftV $ twV usV $ ,atkbe mipkj

RSB 4 RS  ck;ks&daiksftV $ twV usV $ {kkj $ ,atkbe mipkj
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pkoy Hkwlk ck;ks&dEiksftV fuekZ.k ¼v½ vuqipkfjr RS] ¼c½ {kkj&mipkfjr RS] ¼l½ ,atkbe&mipkfjr RS] ¼n½ {kkj vkSj ,atkbe&mipkfjr RS 
¼;½ twV usV] ¼j½ eksYM ds lkFk la;kstu ncko ç.kkyh] ¼y½ RS vkSj twV usV çcfyr tSo&lexz vkSj ¼o½ lrg la'kksf/kr RS ds lkFk çcfyr 

tSo&daiksftV 

¼v½ ¼c½ ¼l½ ¼n½

¼;½ ¼j½ ¼y½ ¼o½

jky eSfVªDl vkSj çcfyr RS js'k®a ds chp baVjQsfl;y vklatu 
{kkj vkSj ,atkbe mipkfjr ck;ks&daiksftV dh Øe'k% 11-4 vkSj 15-

6 Áfr'kr mPp rU; 'kfä dk ifj.kke gSA {kkj $ ,atkbe mipkj 
¼RSB4½ ds ifj.kkeLo:i vknz O;ogkj vkSj mPp lrg {ks= esa 

lq/kkj ds dkj.k rU; 'kfDr esa vf/kdre ¼20 Áfr'kr½ lq/kkj gqvk] 
ftlls ikWfyej eSfVªDl vkSj RS ds chp csgrj baVjQsf'k;y 

ckWfUMax gks xbZA RS daiksftV dh ¶ysDlqjy {kerk rU;rk {kerk ds 
vuq:i gksrh gSA mipkfjr RS ck;ks&daiksftV dh çHkko 'kfä 
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lq/kkj ds dkj.k rU; 'kfDr esa vf/kdre ¼20 Áfr'kr½ lq/kkj gqvk] 

ftlls ikWfyej eSfVªDl vkSj RS ds chp csgrj baVjQsf'k;y ckWfUMax 
gks xbZA RS daiksftV dh ¶ysDlqjy {kerk rU;rk {kerk ds vuq:i 

gksrh gSA mipkfjr RS ck;ks&daiksftV dh çHkko 'kfDr ¼dBksjrk½ esa 
80 ls 93 Áfr'kr rd lq/kkj gqvkA vdsys twV usV ds mi;ksx ls lEihMd 
{kerk esa 2-3 xquk lq/kkj gksrk gSA blds vykok] {kkj vkSj ,atkbe 

mipkfjr RS ck;ks&daiksftV ds fy, lEihMd {kerk esa Øe'k% 43-7 
vkSj 87-5 Áfr'kr dk lq/kkj gqvkA laihM+u ds rgr mipkfjr RS esa 

çsfjr yphykiu Òkj&ogu {kerk esa lq/kkj djrk gSA

/ofu lapj.k uqdlku RS ck;ks&daiksftV dk 26&29 Mhch dh lhek 

esa ik;k x;k vkSj lHkh ck;ks&daiksftV ds fy, rqyuh; FkkA blh rjg] 
'kksj de djus okys xq.kkad Hkh rqyuh; ¼0-95&0-96½ ik, x,A RS 

dk {kkj vkSj ,atkbe mipkj u dsoy tSo&daiksftV ds ;kaf=d xq.kksa esa 
lq/kkj djrk gS cfYd mRd̀"V 'kksj deh ds xq.k Òh ns[ks x,A bl çdkj] 

,atkbe&la'kksf/kr RS çcfyr ck;ks&daiksftV ukxfjd vkSj ?kjsyw 
lkeku vuqç;ksxksa ds fy, ,d mi;ksxh vkS|ksfxd mRikn esa pkoy ds 

Hkwls ds oSyksjkbts'ku dk ,d vPNk rjhdk gSA
 
/ofu lapj.k gkfu ijh{k.k midj.k dk fuekZ.k % daiksftV vkSj vU; 

lkefxz;ksa ds ek/;e ls /ofu lapj.k gkfu dk vuqeku yxkus ds fy, 
,d midj.k fMtkbu vkSj fufeZr fd;k x;kA midj.k ,d lk/kkj.k 

4^×2^×2^ ydM+h dk cDlk gSA ckgjh nhokj fljsfed 'khV ls <dh 

gqbZ gSA vuqj.ku /ofu dks vo'kksf"kr djus ds fy, vkarfjd nhokj dks 

/ofud Qkse }kjk doj fd;k x;kA ckWDl dh lcls Åij dh nhokj 
ij vyx&vyx nwjh ij nks Msflcy ehVj yxs gSaA /ofu dh rhozrk dks 

ekius ds fy, ,d lzksr ij r; vkSj nwljk py ¼/ofu lzksr vkSj 
fjlhoj Msflcy ehVj ds chp dh nwjh dks lek;ksftr djus ds fy,½ 

gksrk gSA bu nks Msflcy ehVjksa ds chp esa 20×20 lseh lexz uewus 
dks yacor :i ls Bhd djus ds fy, ,d LykbfMax O;oLFkk dh 
gSA /ofu lapj.k gkfu eki ds fy, fodflr midj.k u dsoy 

ljy cfYd etcwr vkSj fo'oluh; lsV&vi gSA fodflr 
midj.k ds fy, isVsaV la[;k 414672 ds lkFk 15-12-2022 dks 

,d isVsaV çnku fd;k x;k gSA 

/ofu lapj.k gkfu ijh{k.k midj.k

Åu dk ewY; laof/kZr jklk;fud çlaLdj.k   

laLFkku ifj;kstuk% Vh,eVhlh@01@02@21&25

fouksn dne] '®[kj nkl ¼12-08-2022 rd½] vt; dqekj ,oa 
vfHkthr nkl

tyok;q dks lek;ksftr djus okys Åuh oL=ksa ij v/;;u % Åuh 
oL=ks a ij ihbZth&1000] bZdkslsu vkSj VsVªkMsdSukWy PCM 
ekbØksdSIlwy dk ysi yxk;k x;kA oL=ksas ds SEM fo'ys"k.k us Li"V 
:i ls n'kkZ;k gS fd ekbØksdSIlqy ges'kk diM+s dh lrg ls tqM+s gksrs 
gSaA PCM ysfir oL=ksa dh rkih; pkydrk us 42-5 fMxzh lsfYl;l 
vkSj 28-5 fMxzh lsfYl;l ds fof'k"V vkSlr rkieku ij rkih; 
pkydrk ¼K½ ewY; esa varj çnf'kZr fd;kA fu;af=r Åuh oL=ksas dh 
rqyuk esa PCM ysfir oL=ksa dk rkih; Áfrj¨/k c<+k FkkA

vkxs dh tkap ds fy,] xeZ gok ds vksou vkSj vkbl iSd d{k dk 
mi;ksx djds ,d okLrfod le; ç;ksx fd;k x;kA fu;af=r 
¼vuqipkfjr Åuh diM+s½ vkSj PCM mipkfjr Åuh diM+s dks 
FkekZdksiYl ds lkFk doj fd;k x;k vkSj 40 fMxzh lsfYl;l ds 
fujarj rkieku ij vksou ds vanj j[kk x;kA vksou ds vanj vkSj 
diM+s ds uewus ds Åij dk rkieku 5 feuV ds fu;fer varjky ij 
ntZ fd;k x;kA

blh rjg dk ç;ksx 8&20 fMxzh lsfYl;l ds rkieku lhek okys 
vkbl iSd d{k dk mi;ksx djds fd;k x;kA PCM ysfir Åuh 
oL= BaMh fLFkfr esa xehZ vkSj xeZ fLFkfr esa BaMd çnku djrs gSaA 
vkSlru rkieku esa 1-5 fMxzh lsfYl;l dk mrkj&p<+ko ns[kk x;kA 
lHkh rhu PCM ¼ihbZth&1000] bZdkslsu vkSj VsVªkMsdsukWy½ esa] 
bdkslsu PCM dks lcls vf/kd Qk;nsean ik;k x;k] ftlus 
xekZgV dks yxHkx 1-8 fMxzh lsfYl;l rd de dj fn;kA
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PEG-1000 coated Eicosane coated Tatradecanol coated

fof'k"V vkSlr rkieku ij PCMs mipkfjr Åuh diM+ksa ds rkih; xq.k

ekikda    lkexzh vkSj vkSlr rkieku ¼fMxzh lsfYl;l½

                        fu;af=r Åu                              ihbZth&1000                                bZdkslsu                        VsVªkMsdsuy

 42-58 28-52 43-23 28-65 43-76 29-07 42-77 29-20

eksVkbZ ¼feeh½                      0-77                             0-85                          1-10                           1-15
R (m² K/W) 0-0066 0-0091 0-0076 0-1031 0-0100 0-0140 0-0098 0-0150
K (W/m K) 0-1157 0-0843 0-1107 0-1411 0-1097 0-0785 0-1164 0-0765

xeZ vkSj BaMh ifjfLFkfr;ksa esa PCM ysfir oL=ksa ds çHkko ij okLrfod le; ç;ksx

le;                 rkieku ¼fMxzh lsfYl;l½  le;                rkieku ¼fMxzh lsfYl;l½

 vksou fu;af=r  ihbZth&1000 varj   vkbl  fu;af=r  ihbZth&1000  varj  
   ¼75 Áfr'kr½ ysfir    iSd d{k  ¼75 Áfr'kr½ ysfir        
02%43 40 38-5 38-9 0-4 03%15 21-5 23-1 23-9 0-8
02%48 40 39-9 40-5 0-6 03%17 20-0 21-4 22-0 0-6
02%53 40 40-1 40-8 0-7 03%19 19-0 20-2 20-9 0-7
02%58 40 41-0 41-5 0-5 03%21 17-8 19-1 19-5 0-4
03%03 40 41-1 41-5 0-4 03%23 17-3 18-7 19-3 0-6
03%08 40 41-4 41-6 0-2 03%25 16-6 17-9 18-5 0-6

 vksou fu;af=r  bZdkslsu  varj  vkbl  fu;af=r  bZdkslsu  varj
   ¼75 Áfr'kr½ ysfir   iSd d{k  ¼75 Áfr'kr½ ysfir         
03%44 40 40-0 38-4 1-6 04%06 20-0 21-5 25-8 4-3
03%49 40 40-7 39-6 1-1 04%08 11-6 19-0 22-1 3-1
03%54 40 41-1 40-3 0-8 04%10 9-9 17-4 20-0 2-6
03%59 40 41-4 40-8 0-4 04%12 8-9 16-0 18-2 2-2
04%04 40 41-6 40-9 0-7 04%14 8-5 14-9 17-2 2-3
04%09 40 41-6 41-0 0-6 04%16 8-3 14-5 16-4 2-1

 vksou fu;af=r  VsVªkMsdsukWy  varj  vkbl  fu;af=r  VsVªkMsdsukWy  varj
   ¼75 Áfr'kr½ ysfir   iSd d{k ¼75 Áfr'kr½ ysfir       

04%39 40 40-2 38-5 1-7 05%13 18-9 22-5 22-8 0-3
04%44 40 41-0 40-5 0-5 05%15 16-6 20-1 20-9 0-8
04%49 40 41-4 41-0 0-4 05%17 14-9 18-0 19-0 1-0
04%54 40 41-6 41-5 0-1 05%19 13-2 16-0 17-2 1-2
04%59 40 41-9 41-6 0-3 05%21 12-5 15-0 16-2 1-2
05%04 40 41-9 41-8 0-1 05%23 11-9 14-3 15-3 1-0

PCM ysfir Åuh oL+=ksa dk  fo'ys"k.kSEM
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45 fMxzh lsfYl;l ij 30 feuV dh vof/k ds fy, pyk;k x;kA 

lkcqu yxkus ds ckn] diM+ksa dks BaMs ikuh ls /kks;k x;k vkSj ifjos'k ds 
rkieku ij lq[kk;k x;kA Åu dh çkd`frd jaxkbZ fcuk eksMsaZV ds 

lkFk&lkFk ekWMsaZV tSls ,Y;wehfu;e lYQsV vkSj Qsjl lYQsV ds lkFk 
dh xÃA çh] esVk vkSj iksLV&ekWMsaZfVax rduhdksa dks fu;ksftr fd;k 
x;kA jaxs gq, diM+s esa bLrseky fd, x, eksMsaZV dss vk/kkj ij fofHkUu 

jaxksa ds 'ksM fn[kkbZ nsrs gSaA

lHkh diM+ksa us csgrj jax {kerk ¼>20½ fn[kkbZ] ftlls irk pyrk gS 
fd Vªh chu vPNk çkd`frd jtad lzksr gSA {kkjh; pH ¼9½ us pH 7 dh 
rqyuk esa etcwr {kkj ls çsfjr va/ksjkiu ds dkj.k vf/kd jax {kerk 

fn[kkbZA jaxkbZ ds nkSjku fpVkslu dh mifLFkfr ls jax {kerk dqN csgrj 
gqÃ ; gkyk¡fd] ued dh mifLFkfr us fu;a=.k uewus dh rqyuk esa jax eku 

dks ugha cnykA Fe vkSj Al ds lkFk iksLV ekWMsaZfVax us jax {kerk dks  
28-95 rd lq/kkjkA

blh rjg BaM dh fLFkfr esa Hkh bZdkslsu PCM vU; nks ls csgrj ik;k 
x;k gSA okLro esa] bZdkslsu PCM }kjk çnku fd, tkus okys rkih; 
vkjke dk ifjek.k cgqr vf/kd ¼yxHkx 4-1 fMxzh lsfYl;l½ gSA 
blls irk pyrk gS fd bZdkslsu PCM ysfir oL= BaMh ifjfLFkfr;ksa esa 
xekZgV vkSj xeZ fLFkfr;ksa esa BaMd çnku djrk gSA

lrr vkSj ÅtkZ dq'ky jklk;fud çlaLdj.k ds rjhds

Åuh diM+s ds fy, u, çkd`frd MkbZ lzksr ds :i esa Vªh chUl ¼ikfdZ;k 
jkWDlcxhZ½ % Vªh chUl ef.kiqj ls ,d= fd, x,A lw[ks isM+ ds vkoj.k 
dks eghu VqdM+ksa esa ihldj pwf.kZr fd;k x;kA mPp xq.koÙkk okyk 
jtad fudkyus ds fy, Vªh chu ikmMj dks uje djus ds fy, 1%30 ds 
otu vuqikr esa 1 ?kaVs ds fy, ikmMj Vªh chu dks vklqr ty esa 
fHkxks;k x;kA

lw[ks isM+ dh Qfy;ksa dk vkoj.k

mlds ckn 100 xzke ckjhd filh gqbZ Qfy;ksa dks 500 feyh ikuh esa 

30 feuV rd mckyk x;k] uk;ykWu dh tkyh dk mi;ksx djds Nku 
fy;k x;k vkSj jtad dk vdZ ,d= fd;k x;kA 'ks"k vo'ks"kksa dks fQj 

ls leku le; vkSj ikuh dh ek=k esa mckyk x;kA nksuksa jtad nzo dks 
1-0 yhVj jtad cukus ds fy, feyk;k x;k vkSj LVkWd foy;u ds 
:i esa bLrseky fd;k x;kA Vªh chUl vdZ ds ikS/kjklk;fud 

fo'ys"k.k ls ¶ysoksuksbM~l] fQuksy VSfuu] VsjisukWbM] lSiksfuu vkSj 
XykbdkslkbM dh mifLFkfr dk irk pykA

dackbu çfØ;k esa Åu ds diM+s dk ifjektZu vkSj fojatu fd;k x;k] 
tgka lkexzh ls nzo dk vuqikr 1%30 FkkA jtad nzo ¼300 feyh½ dks 

vkbZvkj jtad e'khu esa jaxkbZ ds fy, fy;k x;k vkSj igys ls xhys 
Åuh diM+s dks 60 feuV dh jaxkbZ vof/k ds lkFk 90 fMxzh lsfYl;l 
rd xeZ djds nzo esa jaxk x;kA diM+s ds otu ij Vªh chu jtad dh 

lknzark 5-0 çfr'kr ¼çR;sd uewus ds fy, 300 feyh½ FkhA jaxs gq, 
uewuksa dks ckgj fudkyk x;k] lkQ ikuh ls vPNh rjg /kks;k x;k vkSj 

UltravonJu ?kksy ¼1 g/L½ esa Mqcks;k x;k vkSj ykWUMªksehVj e'khu esa 

fofHkUu mipkjksa esa isM+ dh Qfy;ksa ds vkoj.k ls jaxs Åuh diM+s ds jax

fLFkjrk xq.k % Åu us vPNs jax fodflr fd, vkSj lHkh 
vyx&vyx eksMsa ZfVax fof/k;ksa esa vPNh /kqykbZ dh fLFkjrk Hkh 
fn[kkbZA ,d gh jtad ls vyx&vyx 'ksM vyx&vyx ekWMsa ZV ds 
bLrseky ds dkj.k gks ldrs gSaA gkykafd] isM+ dh Qfy;ksa ds vdZ 
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fof'k"V vkSlr rkieku ij PCMs mipkfjr Åuh diM+ksa ds rkih; xq.k

jax Nk;k L A B dL dA dB dE {kerk K/S

Vªh chu pH7 44-01 11-98 21-08 0-00 0-00 0-00 0-00 100-00 22-82
Vªh chu pH5 45-71 11-82 19-48 1-71 &0-16 &1-60 2-35 92-19 21-04
Vªh chu pH9 40-79 12-20 19-94 &3-22 0-21 &1-14 3-42 105-77 24-14
Vªh chu fpVkslu 41-09 13-87 20-36 &2-91 1-89 &0-72 3-55 106-32 24-26
Vªh chu ued 44-34 12-19 18-97 0-34 0-20 -2-10 2-14 96-64 22-05
Vªh chu çh fQVdjh 42-31 6-86 18-42 &1-70 &5-12 -2-66 6-02 99-51 22-71
Vªh chu esVk fQVdjh 54-36 6-12 23-88 10-36 &5-86 2-80 12-22 73-65 16-81
Vªh chu iksLV fQVdjh 39-97 14-81 22-97 &4-03 2-83 1-89 5-28 120-15 27-42
Vªh chu çh Qsfjd 33-89 5-02 10-68 &10-11 &6-96 &10-40 16-09 101-00 23-05
Vªh chu esVk Qsfjd 24-46 4-30 7-68 &19-54 &7-68 &13-40 24-91 125-30 28-59
Vªh chu iksLV Qsfjd 29-31 9-70 14-28 &14-70 -2-28 &6-80 16-35 126-86 28-95

ds lkFk jaxs Åuh diM+s vkSj fQVdjh ds lkFk çh&eksMsa ZV us esVk 
vkSj iksLV ekWMsa ZfVax fof/k;ksa dh rqyuk esa det®j /kqykbZ fLFkjrk 

fn[kkbZA /kqykbZ dh fLFkfr;ksa ds dkj.k Hkh jaxs gq, diM+ksa dh 'ksM 
cny tkrh gSA

Vªh chu ls jaxs Åuh diM+s dh /kqykbZ vkSj ?k"kZ.k fLFkjrk

jax Nk;k jax              vfHkjatd                           ?k"kZ.k

  AR C N P ACY W lw[kk xhyk
pH5 4 4 5 4 5 4@5 4 4@5 4
pH7 5 4@5 5 4 4@5 5 4 4 3
pH9 4 4@5 4@5 3@4 5 5 4 4@5 3
ued  4@5 4 5 3@4 5 5 4@5 4@5 3
fpVkslu 4@5 4 4@5 3@4 5 4@5 4 4@5 3
çh&ekWMsaZV Al (SO )  4@5 4 4@5 3 4@5 5 3@4 4@5 3@42 4 3

esVk&ekWMsaZV Al (SO )  4@5 4 4@5 3@4 5 4@5 4 4@5 2@32 4 3

iksLV&ekWMsaZV Al (SO )  4@5 4 5 4@5 4@5 5 4 4 2@32 4 3

çh&ekWMsaZV FeCl  5 4 4@5 3@4 4@5 5 4 3@4 2@33

esVk&ekWMsaZV FeCl  4 4 4@5 3@4 4@5 5 4 3@4 23

iksLV&ekWMsaZV FeCl  4@5 4 5 4 5 5 4 3 13

Åuh diM+s ds fy, çkd`frd jtad lzksr ds :i esa Hkkjrh; ethB % 
v#.kkpy çns'k ls çkIr Hkkjrh; ethB ¼:fc;k dlWfMZQksfy;k½ 
dk mi;ksx Åuh diM+s dh çkd`frd jaxkbZ ds fy, fd;k x;kA jaxkbZ 
rduhd] ekWMsaZV vkSj vU; lHkh çfØ;k,a Vªh chu doj jaxkÃ ds 
fiNys v/;;u ds leku gSaA

dqN jlk;uksa ds laidZ esa vkus ij jax vkSj pfj= esa ifjorZu us 
lq>ko fn;k fd ethB ds ?kksy esa lSiksfuu] XykbdkslkbM vkSj 
VSfuu gksrs gSaA jtad fid vi dks le>us ds fy, jtad 'kks"kd 
ijh{k.k fd;k x;kA
 
jtad lkanzrk dk Øfed ruqdj.k fd;k x;k vkSj vkWfIVdy ?kuRo 
ehVj ij vo'kks"kdrk ntZ dh xbZA f}?kkr lehdj.k ds lkFk 

va'kkadu oØ çkIr fd;k x;k FkkA jaxkbZ ls igys vkSj ckn esa 
lehdj.k vkSj MkbZ vo'kks"k.k ds vk/kkj ij] jtad fid vi dk 

ewY;kadu jtad viVsd% = ¼çkjafHkd jtad vo'kks"k.k @ çkjafHkd 
vo'kks"k.k½ x 100 lehdj.k dk mi;ksx djds fd;k x;kA

Hkkjrh; ethB dk çkd`frd :i lw[kk ethB
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fu;af=r Åuh diM+s esa çkd`frd jtad fid vi Áfr'kr fuEu FkkA 
fpVkslu dks feykus ls fid vi esa dkQh lq/kkj gqvkA Al vkSj Fe 
ekWMsaZV~l dh mifLFkfr ds dkj.k jtad fid vi esa Hkh lq/kkj gqvkA 

mPpre fid vi ¼90 Áfr'kr½ Fe ds lkFk esVk ekWMsaZfVax ls çkIr 
gqvkA ekWMsaZV] fo'ks"k :i ls Fe dh mifLFkfr us jaxs gq, diM+s ds uewus 

ds jax vkSj Øksek dks cny fn;k] ftls çkd`frd jaxkbZ esa ilan ugha 
fd;k tk ldrk gSA

Hkkjrh; ethB jtad vkSj fofHkUu ;ksx'khy ls jaxs Åuh diM+s dk jtad 
viVsd

                         jtad vo'kks"k.k  jtad viVsd
 igys ckn çfr'kr

PH5 1-50 0-71 52-66

PH7 ¼fu;af=r diM+s½ 1-42 0-75 47-18

PH9 1-42 0-80 43-66

fpVkslu  1-64 0-26 84-14

ued 1-28 0-59 53-90

esVk ekWMsaZV Al (SO )  1-49 0-31 79-192 4 3

çh ekWMsaZV Al (SO )  1-50 0-28 81-332 4 3

iksLV ekWMsaZV Al (SO )  1-50 0-46 69-332 4 3

esVk ekWMsaZV FeCl  2-06 0-24 88-343

çh ekWMsaZV FeCl  1-50 0-15 90-003

iksLV ekWMsaZV FeCl  1-50 0-62 78-663

Hkkjrh; ethB çkd`frd jtad ds lkFk Åuh diM+s dh jaxkbZ esa fofHkUu 
;kstd vkSj ekWMsaZV~l ds lkFk fodflr jax

jax {kerk % ;g ns[kk x;k fd ekWMsaZV~l dh mifLFkfr esa jax {kerk esa 
lq/kkj ¼yxHkx 2 xquk½ gqvkA mPpre jax {kerk rc çkIr gksrh gS 

tc diM+s dks Fe ds lkFk esVk ekWMsaZV fd;k tkrk gS vkSj mlds ckn 
Fe ds lkFk çh&ekWMsaZV fd;k tkrk gSA ,ye ekWMsaZV us Hkkjrh; ethB 

dh jax {kerk esa Hkh lq/kkj fd;kA gkykafd] Fe ek=kRed :i ls Al 
ls csgrj gS] çkd`frd jtad dh ekSfydrk dks ns[krs gq,] Al dks 

vPNh jax xgjkbZ çkIr djus ds fy, çkFkfedrk nh tkuh pkfg,] tks 
ewy jax vkSj jaxr dks cuk, j[ksA
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Indian Madder

Dye concentration

y = 0.683x-0.0045
2R  = 0.9963

0                   0.1                 0.2                 0.3                 0.4

jtad lkanzrk vkSj vo'kks"k.k ds chp laca/k dks ifjHkkf"kr djus ds fy, 
ekud va'kkadu oØ

lHkh jaxs uewuksa us vPNh /kqykbZ fLFkjrk ¼4½ vkSj jxM+ fLFkjrk ¼4½ 

fn[kkbZA bldk eryc ;g gS fd Hkkjrh; ethB esa Åuh diM+ksa ij 
yacs le; rd pyus okys jaxus dh vPNh {kerk gSA ekWMsaZVsM lSaiy 

dh jsfVax 4&5 rd gksrh gSA ;g bafxr djrk gS fd ekWMsaZV us jaxs gq, 
diM+ksa dh /kqykbZ vkSj jxM+us dh fLFkjrk ds çn'kZu esa lq/kkj fd;kA
 

Hkkjrh; ethB vkSj dkjd¨ ds lkFk jaxs Åuh diM+ksa dk pediu vkSj 
jax {kerk

fooj.k  L a b K/S

pH 7   47-27 31-85 32-48 11-46

pH-5   45-44 30-74 31-19 12-98
pH 9   42-02 30-20 31-67 16-56

fpVkslu  41-26 29-81 30-11 16-08

ued 42-88 29-72 30-53 15-52

çh Al   40-15 32-96 36-46 21-23

esVk Al 47-06 30-44 36-72 14-84
iksLV Al  41-85 31-05 34-11 18-17

çh Fe  26-98 8-95 14-28 23-28

esVk Fe  31-71 8-34 19-92 25-19
iksLV Fe 36-24 11-50 21-06 17-74
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IykTek çk S|k sfxdh dk mi;k sx djds Åu dk fldqMu& 

çfrjks/kdrk % Åu ds diM+s esa fldqM+u bldh vk;keh fLFkjrk] 
;kaf=d xq.kksa vkSj lsok dky ds lanHkZ esa ,d O;kogkfjd lhek gSA 

Åu ds diM+s dks fldksM+us ds çfrjks/k dh ikjaifjd çfØ;k 
i;kZoj.k ds vuqdwy ugha gS vkSj diM+s dh xq.koÙkk dks [kjkc 
djrh gSA orZeku v/;;u esa] Åuh diM+s dks dqN lsdaM ds fy, 

IykTek ds laidZ esa yk;k x;kA vuqipkfjr Åuh diM+s fldqM+us esa 
Hkkjh fldqM+rs gSa] tcfd Åuh diM+s ds fy, IykTek mipkj us 

QsfYVax fldqM+u dks dkQh de dj fn;kA

IykTek mipkfjr Åuh oL= dk f'kfFkyhdj.k vkSj QsfYVax fldqM+u 
¼izfr'kr½

mipkj f'kfFkyhdj.k fldqM+u QsfYVax fldqM+u  

vuqipkfjr 1 5-21 39-66
vuqipkfjr 2 6-56 38-63
IykTek mipkfjr 1 5-47 11-83
IykTek mipkfjr 2 4-12 18-73
IykTek $ fpVkslu 1 0-83 24-48
IykTek $ fpVkslu 2 0-27 23-22

IykTek mipkfjr diM+s vkSj vuqipkfjr diM+s dk f'kfFkyhdj.k 

fldqM+u egRoiw.kZ :i ls fHkUu ugha FkkA IykTek vkSj fpVkslu ds 
la;kstu us f'kfFkyhdj.k fldqM+u dks dkQh de dj fn;kA gkykafd] 
la;kstu mipkj ds ckn QsfYVax fldqM+u c<+ xbZA ck;ksikWfyej ds 

xhys jklk;fud mipkj ds dkj.k HkkSfrd IykTek ds çHkko dks de 
djus dk dkj.k gks ldrk gSA

Åu ds fofHkUu feJ.kksa ls cquk gqvk oL=

Mhgs;fjax rduhd dk mi;ksx o;Ld Å¡V dh Åu ls vR;f/kd 

eksVs js'kksa vkSj ckyksa dks vyx djus ds fy, fd;k tkrk gS rkfd 
mudh drkbZ esa lq/kkj gks ldsA Mhgs;fjax ds ,dy xeu us ÅaV 

js'kk O;kl vkSj esMîwys'ku dks Øe'k% 38-85 ls 34-67 µm vkSj 
60-00 ls 51-67 Áfr'kr rd lq/kkj fn;kA iwoZ lalkf/kr o;Ld 

ÅaV Åu ¼ACW½ dks leku :i ls Hkkjr esfjuks Åu ¼BM½ ds 
lkFk Åuh drkbZ ç.kkyh ij fu;fer dacy ;kuZ cukus ds fy, 
feyk;k x;kA rS;kj Åuh /kkxs dk jSf[kd ?kuRo <26 Áfr'kr 

eksVs@esMqysVsM js'kksa ds lkFk 3-92 Nm FkkA ;kuZ esa cgqr vPNh 
;kuZ {kerk ¼69-00 g/tex½ vkSj c<+ko ¼17-65 Áfr'kr½ FkkA 

dacy ds /kkxs ¼BM Åu% pksdyk Åu] 50%50½ ds fu;fer 
feJ.k ds lkFk rS;kj fd, x, ÅaV Åu fefJr /kkxs dk mi;ksx 

eksVs la?k diM+s ds :i esa pkj ?kVdksa okys dacyksa dks fodflr 
djus ds fy, fd;k x;kA

ikWfy,LVj % Hkkjr esfjuks ¼BM½ Åu ¼70%30½ vkSj ikWfy,LVj 

% vaxksjk Åu ¼70%30½ feJ.k ;kuZ 2@64 Nm dk mi;ksx djds 
cqus gq, lwfVax diM+s rS;kj fd, x,A diM+s dk fljk@bap vkSj 

fiDl@bap yxHkx 78 X 70 FkkA diM+ksa dk {ks=Qy ?kuRo 
170&240 g/m² dh lhek esa FkkA ikWfy,LVj % vaxksjk fefJr 

diM+s us lcls de {ks=h; ?kuRo n'kkZ;kA lwfVax diM+s dks 
vyx&vyx iq:"k ifj/kku vksojdksV esa flyk x;kA O;fDr 
ijd fo'ys"k.k us ladsr fn;k fd diM+s esa le`f) vkSj foykflrk 

dk vuqHko gSA

Åu] dSey] i'ehuk vkSj vaxksjk [kjxks'k ds ckyksa ds 
feJ.k ls mPp ewY; ds oL=ksa dh vfÒ;kaf=dh    

varj&laLFkkxr ifj;kstuk% CRP-CSWRI-01@ 20&23

vt; dqekj ,oa fouksn dne

esfjuks Åu ¼100 Áfr'kr½] ikWfy,LVj % Åu ¼70%30½ vkSj 
ikWfy,LVj % vaxksjk ¼70%30½ feJ.k ls rhu rjg ds ;kuZ ¼;kuZ 
dkmaV% 2@64 Nm½ v/kZ&c¡Vh gqbZ Åu drkbZ ç.kkyh dk mi;ksx 
djds rS;kj fd, x,A ¶ySV csM cqukÃ e'khu ij bu /kkxksa dk mi;ksx 
djds flaxy tlhZ fuVosvj rS;kj fd, x,A ikWfy,LVj % vaxksjk 
diMk lHkh diM+ksa ds chp lcls gYdk otu ¼330 g/m²½] lcls 
de eksVk ¼2-257 feeh½ vkSj vR;f/kd gok ikjxE; ¼0-042 
kPa.S/m½ ik;k x;kA vyx&vyx feJ.kksa ls cus diM+s ds 
ckotwn diM+ksa dks ,d gh ckj esa jaxk x;kA ikWfy,LVj % Åuh jaxs 
diM+s esa lqanj feJ.k çHkko çkIr fd;k x;kA

Merino wool
(100%)

Polyester: wool
(70:30)

Polyester: 
Angora (70:30)

Hkkjr esfjuks vkSj ÅaV Åu fefJr dacy
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Hkkjr esfjuks % vaxksjk fefJr tSdsV

iwoZ&lalkf/kr ÅaV cNM+k Åu ¼CCW½ vkSj Hkkjr esfjuks ¼BM½ Åu 
feJ.k ¼70%30½ ;kuZ dk mi;ksx fu;fer BM vkSj vaxksjk fefJr 
¼70%30½ ;kuZ ds lkFk ;wfu;u diM+s ds fodkl ds fy, mUgsa EPI 
vkSj PPI dks leku j[krs gq, cqukbZ dh foijhr fn'kk esa j[kkA rS;kj 
fd, x, diM+s dh HkkSfrd vkSj dk;kZRed fo'ks"krkvksa dk ewY;kadu 
fd;k x;k vkSj bldh rqyuk 'kq) BM Åuh diM+s ls dh xbZA diM+k 
fuekZ.k ekikad vFkkZr EPI vkSj PPI BM% vaxksjk diM+s vkSj 
CCW ls cus nks ;wfu;u diM+s ds fy, leku FksA BM vkSj CCW 

,oa 'kq) BM Åuh diM+s dh eksVkbZ Øe'k% 12-3 vkSj 28 Áfr'kr 
vf/kd ekih xbZA fu;fer BM vkSj vaxksjk fefJr diM+s dh rqyuk 
esa BM fefJr CCW diM+s vkSj 'kq) BM Åuh diM+s GSM esa 
Øe'k% 5-8 vkSj 10-2 Áfr'kr vf/kd FkkA fu;fer BM vkSj vaxksjk 
fefJr diM+s ds lkFk lÄu fifyax ço`fÙk dh rqyuk esa BM fefJr 
CCW vkSj 'kq) BM Åu diM+s esa ekewyh fifyax ço`fÙk FkhA nks 
CCW ;wfu;u diM+s vkSj BM&CCW ;wfu;u diM+s dks vaxksjk 
Qkbcj dh mPp rkih; jks/ku xq.k ¼Åu ls ~ 4 xquk½ ds dkj.k 

rkih; çfrjks/k esa 4-6&14 Áfr'kr de ns[kk x;kA rkus vkSj ckus 
nksuksa esa CCW fefJr lwr dk mi;ksx djds fodflr ;wfu;u diM+s 
¼GSM&160 xzke½ dks gYds otu ds ifj/kkuksa ds fy, mi;qDr 
ik;k x;k vkSj feJ.k çHkko okys tSdsV vkSj dksV tSls mPp ewY; 
okys mRiknksa dks fodflr djus ds fy, mi;ksx fd;k x;kA

,dy xeu ds ifj.kkeLo:i vkSlr js'kk O;kl ¼34 µm½ vkSj dsEih 
js'kk ¼0 Áfr'kr½ esa lq/kkj gqvkA iwoZ&lalkf/kr o;Ld ÅaV Åu dk 

mi;ksx 250 GSM ds {®f«k; ?kuRo ds lkFk lqbZ iap xSj&cquk 'khV 
rS;kj djus ,oa jtkbZ vkSj daiksftV tSls fofo/k ewY; of/kZr mRiknksa ds 

fodkl ds fy, mi;ksx fd;k x;kA

ÅaV cNM+k Åu& Hkkjr esfjuks fefJr Åu oL«k ls tSdsV

o;Ld Å¡V Åu ds js'kksa esa 38 µm v©lr js'kk O;kl vkSj 60 Áfr'kr 

esMîwys'ku ds lkFk vfrfjä 10 Áfr'kr dsEih js'kk gksrk gSA dsEih js'kk 
dh mifLFkfr mRikn fodkl ds fy, blds mi;ksx dks çfrcaf/kr djrh 

gS] bl çdkj bldh xq.koÙkk esa lq/kkj vkSj xSj&cqus gq, fuekZ.k 
mi;qDrrk ds fy, Mhgs;fjax dk ,d xeu fd;k x;kA Mhgs;fjax ds 

i'ehuk oL= ds lkFk js'ke vkSj Åuh /kkxs dh  
çkd`frd jaxkbZ ds fy, LFkkuh; :i ls miyC/k 
çkd`frd lalk/kuksa dk mi;ksx    

varj&laLFkkxr ifj;kstuk % NINFET-CSWRI / 21-22, funded by 
IICT, Srinagar, J&K

Mh-ch- 'kkD;okj] ,l-,u- pêksik/;k;] ,y- vEe;Iiu] fouksn dne ,oa 
vt; dqekj

tEew vkSj d'ehj ls dkWDl dkWEc Qwy] fpukj ds iÙks] v[kjksV ds 
fNyds vkSj nsonkj phM+ ds iÙks ,d= fd, x,A LoPN Åuh diM+s dh 
jaxkbZ fudkys x, çkd`frd jaxksa ds lkFk nks vyx&vyx çksVksdkWy esa 
;kuh e/;e rkieku ij [kqyh jaxkbZ ¼çksVksdkWy&1 60ºC@30 
feuV@1%30 MLR ij 5 Áfr'kr iksVk'k fQVdjh ds lkFk v©j fcuk 
blds çh&eksMsaZV dj 70ºC ij jaxk x;k½ vkSj ,d ?kaVs ds fy, mPp 
rkieku ¼çksVksdkWy&2 jaxs 98ºC½ ij can jaxkbZ dh xbZA blds ckn 
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Åuh diM+ksa dh jax {kerk

uewuk   v[kjksV fpukj dkWDl nsonkj
  ds ds iÙks dkWEc phM+ d
  fNyds  Qwy iÙks

fu;af=r  24-39 10-73 10-44 20-11
Al
 çh 25-19 13-90 16-44 &
 esVk 25-61 15-09 15-25 28-08
 iksLV 25-76 12-32 22-48 &
Cu
 çh 26-04 23-64 25-05 &
 esVk 24-65 22-93 25-33 33-97
 iksLV 24-92 20-20 18-32 &
Fe
 çh 26-79  24-52 19-93 &
 esVk 27-1 23-52 25-19 30-45
 iksLV 26-63 16-38 14-69 &

i'ehuk diM+ksa dks Hkh blh rjg ds çkd`frd jatd lzksrksa dk mi;ksx 
djds jaxk x;kA lHkh çkd`frd jatd lzksrksa ds lkFk i'ehuk diM+ksa 
dh jax {kerk Åuh diM+ksa dh rqyuk esa csgrj ikbZ xbZA

i'ehuk diM+ksa dh jax {kerk

uewuk  v[kjksV fpukj dkWDl nsonkj
 ds ds iÙks dkWEc phM+ d
 fNyds  Qwy iÙks

fu;af=r 33-73 29-50 27-91 26-94
Al esVk 31-69 26-63 26-33 35-24
Cu esVk 30-65 27-74 34-98 36-32
Fe esVk 32-79 25-19 36-60 32-56
pH-5 32-34 20-94 20-85 30-65

diM+ksa dks /kksdj gok esa lq[kk;k x;kA lHkh jatdksa us Åuh diM+s ij 
Hkwjkiu çnku fd;kA v[kjksV vkSj fpukj ds iÙks Øe'k% xgjk 
pkWdysV czkmu vkSj ihys Hkwjs jax çnku fd;kA jaxs diM+ksa ds jax 
fLFkjrk xq.kksa esa lq/kkj djus ds fy, ekWMsaZV ¼5 Áfr'kr ,Y;wehfu;e 
lYQsV] 2 Áfr'kr Qsjl lYQsV vkSj 5 Áfr'kr dkWij lYQsV½ dk 
mi;ksx eksMsaZfVax çfØ;k esa fd;k x;kA jatd dh lknzark 50 g/L vkSj 
lkexzh ls nzo dk vuqikr 1%30 FkkA vkbZvkj jaxkbZ e'khu dk mi;ksx 
djds 30 feuV ds fy, 90ºC ij jaxkbZ dh xbZA

^,y* ¼gYdk@xgjk½] ^,* ¼gjk@yky½] ^ch* ¼ihyk@uhyk½] 
^ds@ ,l* ¼dqy jax {kerk½ ds lanHkZ esa jaxs gq, Åuh diM+s ds jax 
ewY;ksa dks daI;wVj dyj eSfpax LisDVªksQksVksehVj ¼dksfudk feuksYVk 
lh,e&2500Mh½ ds }kjk ekik x;kA jax eku D65 çdk'k lzksr esa 10° 
ekud çs{kd ij çkIr fd, x,A /kksus ds fy, jax fLFkjrk ,oa /kqa/kyk 
gksus dh fLFkjrk vkbZ,lvks 105 ,02 ,oa vkbZ,lvks 105 ,03 
çfØ;k ds vuqlkj ekih xbZA

çkjafHkd jaxkbZ ijh{k.kksa ls irk pyk gS fd mPp jax {kerk çkIr djus 
ds fy, esVk&ekWMsaZfVax fof/k vPNh rjg ls dke djrh gSA jaxksa esa 
v[kjksV dh Nky lcls vPNh jgh] mlds ckn nsonkj phM+ ds iÙks] 
fpukj ds iÙks vkSj dkWDl dkWEc Qwy dk LFkku jgkA v/;;u fd, 
x, lHkh çkd`frd jaxksa ds lzksrksa esa /kqa/kyk gksus ds fy, jax dh 
fLFkjrk mRd`"V FkhA ekWMsaZfVax çfØ;k ds ckn /kksus ds fy, jax dh 
fLFkjrk esa lq/kkj gqvkA

çkd`frd cuke d`f=e irokj ds rgr e`nk& 
tyrkih; i;kZoj.k dk v/;;u

varj&laLFkkxr ifj;kstuk % NINFET-CSWRI-CISH-CAFRI-BAU-
NEHR / 20-23

,u- e`/kk] Mh-ch- 'kkD;oj] ,- fla?kk] ,e- HkkSfed] fouksn dne] Mh- uk;d] 
,e- dqaMw vkSj ,l- lkgk

çkd`frd js'kksa ij vk/kkfjr irokj ç.kkyh dk v/;;u djus ds fy, 
f'keyk fepZ dh Qly dk p;u fd;k x;kA ikap vyx&vyx 
irokj ç.kkfy;ka vFkkZr twV irokj ¼Vh1½] Åu irokj ¼Vh2½] 
IykfLVd irokj ¼Vh3½] pkoy Òwlk irokj ep ¼Vh4½ vkSj fcuk 
irokj ¼fu;af=r½ ¼Vh5½ 4 x 4 ehVj ds IykWV vkdkj ¼çR;sd½ esa 
mi;ksx dh xbZaA ;kn`fPNd CykWd fMtkbu dks çR;sd mipkj ds 3 
çfrd`fr esa fu;ksftr fd;k x;kA

d`f"k esa irokj ds :i esa Åu dk mi;ksx

dqy feykdj] Åu ,oa IykfLVd irokj us vU; mipkjksa dh rqyuk esa 

csgrj çn'kZu fd;kA Åu irokj ds ykHkksa esa feêh esa ueh dh mPp ek=k 
vkSj ikS/kksa dh vf/kd o`f) 'kkfey gSA fu;a=.k mipkj dh rqyuk esa 

Åu irokj esa Qyksa dk vkdkj vkSj mit Hkh csgrj FkhA
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fofHkUu çkd`frd js'kk vk/kkfjr irokj ç.kkyh ds rgr feêh esa ueh dh 
ek=k

mipkj e`nk ueh ¼Áfr'kr½

Vh1% twV irokj  4-52
Vh2% Åu irokj  5-03

Vh3% pkoy Òwlk irokj 4-61

Vh4% IykfLVd irokj 5-60
Vh5% fu;af=r 4-09

ASTM D2130 ds vuqlkj ikVuokM+h vkSj ekjokM+h HksM+ uLyksa ds 
uewuksa ds js'kksa dk O;kl vkSj esMîwys'ku ekik x;kA ikVuokM+h eknk 
vkSj uj HksM+ dh uLy dk Øe'k% esMqys'ku 43-61 vkSj 43-86 çfr'kr 

ds lkFk vkSlr js'kk O;kl 43-13 vkSj 48-46 µm gSA ekjokM+h eknk 
HksM+ dh uLy dk 68-26 çfr'kr esMîwys'ku ds lkFk vkSlr js'kk O;kl 

42-93 µm gSA nksuksa HksM+ uLy®a dh Åu eksVh Js.kh js'kk gSaA ekjokM+h 
HksM+ uLy ds js'ks ikVuokM+h HksM+ uLy ls eghu gksrs gSa ysfdu ekjokM+h 

HksM+ dh Åu esa esMîwys'ku çfr'kr Hkh vf/kd gksrk gSA

Hkkjrh; HksM+ dh uLyksa dh Åu dk fp=.k   

jk"Vªh; i'kq/ku fe'ku ¼Mh,,pMh] Hkkjr ljdkj½ ifj;kstuk

fouksn dne] vt; dqekj vkSj v#.k dqekj

fofHkUu laxBuksa vkSj Á{ks=ksa ls xSjksy] ikVuokM+h] ekjokM+h vkSj 
nDduh HksM+ksa ls dqy 62 Åu js'kksa ds uewus ,d= fd, x,A

HksM uLy la[;k             lzksr

xSjksy  16 F+13 M ekynk vkSj dsohds] lkjkx<+h  

   ¼if'pe caxky½ 

nDduh  10 F+4 M f'k:j] iq.ks ¼egkjk"Vª½

ikVuokM+h 5 F+5 M  l;kjk xkao] y[kir ftyk

   dPN  ¼xqtjkr½ 

ekjokM+h 5 F+4 M lqHkk"kiqj ¼xqtjkr½

uewuk  O;kl (µm) esMîwys'ku (%)

ikVuokM+h
 eknk 43-61 43-13
  ¼40-44&48-69½ ¼28-33&51-33½
 uj 43-86 48-46
  ¼39-69&48-21½ ¼33-33&67-66½
ekjokM+h 42-93 68-26
 eknk ¼37-05&57-52½ ¼49-00&81-66½

Åu dh vkSlr ¼lhek½ HkkSfrd fo'ks"krk,a

ikVuokM+h eknk

ikVuokM+h uj

ekjokM+h eknk
Åu ds js'kksa dh çkstsD'ku ekbØksLdksi Nfo;ka

Lons'kh Åu vkSj mlds feJ.kksa dk mi;ksx djds ?kjsyw 
oL=ksa vkSj daiksftV dk fodkl   

egkjk"Vª HksM+ vkSj cdjh fuxe] iq.ks] egkjk"Vª ljdkj

fouksn dne] vt; dqekj vkSj v#.k dqekj

bl y?kq vof/k dh ifj;kstuk dk mís'; nDduh eksVh Åu dk mi;ksx 
ewY; of/kZr mRiknksa tks fcØh ;ksX; gks ldrs gSa esa :ikarj.k djuk FkkA 
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iq.;'yksd vfgY;knsoh egkjk"Vª HksM+ vkSj cdjh fuxe] iq.ks ds QkeZ 
ls nDduh eksVh Åu [kjhnh xbZA ekud çksVksdkWy dk mi;ksx djrs 
gq, Åu dks /kwy jfgr fd;k x;k] lkQ fd;k x;k vkSj foyks fd;k 
x;kA [kqys gq, Åu ds ,d fgLls dks e'khu ls QsYVsM 'khV esa cnyk 
x;k vkSj Åu ds nwljs fgLls dks lqbZ ls fNfær Åuh 'khV esa cnyk x;kA 
bu QsYV 'khV~l dks fQj ;ksxk eSV] ¶yksj eSV vkSj isu LVSaM tSls mRiknksa 
esa cnyk x;kA çk;kstd ,tsalh dks bu mRiknksa dk çn'kZu fd;k x;kA 
blds vykok] nDduh Åu jtkbZ fodflr djus ds fy, eqyk;e Åu 
dh pknj dks lwrh diM+s ls <dk tkrk gSA

y¨Fk ewY;kadu] ewY; laof/kZr HksM+] cdjh ,oa [kjxks'k 
ds mRikn®a dk fodkl ,oa xq.koÙkk ewY;kadu    

laLFkku ifj;kstuk% ,yihVh@01@01@ 20&25

vjfoUn lksuh] vkj-,l- Hkê  ,oa ljksckuk ljdkj

ekyiqjk vkSj vfo'kku eseus esa rqyukRed y¨Fk fo'ks"krk,¡ vkSj ekal 
xq.koÙkk % tkuojksa dk yxHkx 9 eghus dh mez esa o/k fd;k x;kA nksuksa 
uLyksa esa y¨Fk fo'ks"krk,W rqyuh; Fkh( gkykafd] Mªsflax çfr'kr 
¼EBW½ vfo'kku ¼52-08½ dh rqyuk esa ekyiqjk ¼54-19½ esa 
lkFkZd #i ls vf/kd ik;k x;kA jax fo'ks"krkvksa esa ¼o/k ds 45 feuV 
vkSj 24 ?kaVs ckn½ dsoy gYdkiu ¼L½ vkSj jax eku vfo'kku eseus 
dh rqyuk esa ekyiqjk eseuksa ds ekal esa lkFkZd #i ls de FksA ekyiqjk 
eseus esa idkus dh gkfu] n`<+rk vkSj rktk ekal ds fy, dVkÃ dk dke 
la[;kRed :i ls vf/kd FkkA

ekyiqjk vkSj vfo'kku eseuksa esa rqyukRed v©lr y¨Fk y{k.k ¼n¾ 5 
çR;sd½

ekinMa ekyiqjk vfo'kku

o/k iwoZ otu ¼fdxzk½ 32-08 31-32

fjDr 'kjhj otu ¼fdxzk½ 27-34 26-29

xeZ y¨Fk otu ¼fdxzk½ 14-83 13-71

Mªsflax Áfr'kr PSW 46-15 43-71

Mªsflax Áfr'kr EBW* 54-19 52-08
2Loin eye {ks= ¼lseh  ½ 14-8 14-0

æqr'khru gkfu ¼Áfr'kr½  3-02 2-52

nqcyk ¼Áfr'kr½ 60-57 58-86

mipeZ olk ¼Áfr'kr½ 5-39 6-01

var%is'kh; olk ¼Áfr'kr½ 5-17 5-11

gìh ¼Áfr'kr½ 26-82 27-75 

* lkFkZd #i ls fÒUu (P<0.05)

[kstM+h vkSj eksfjaxk ds iÙkksa dh f[kykÃ dk vfo'kku eseuksa esa y¨Fk 

fo'ks"krkvksa vkSj ekal xq.koÙkk ij çHkko % [kstM+h ¼çkslksfil 
flusjkfj;k½ vkSj eksfjaxk ¼eksfjaxk vksyhQsjk½ ds iÙkksa dks lEiw.kZ 

vkgkj ofêdk esa eseuksa dks f[kyk;k x;kA y¨Fk y{k.kksa esa dksbZ 
egRoiw.kZ varj ugha Fkk( gkykafd] eksfjaxk ds iÙks f[kyk, x, eseuksa esa 
Mªsflax çfr'kr lkFkZd #i ls vf/kd FkkA eksfjaxk ds iÙks f[kyk, x, 

eseuksa esa ekal dh ykfyek vf/kd Fkh vkSj vU; jax xq.k ,oa ekal 
xq.koÙkk ds ekunaM vçHkkfor jgsA

lsaØl vkSj vkaoyk ds iÙkksa d¨ dqy fefJr vkgkj esa f[kykusa dk 
ekyiqjk eseuksa esa y¨Fk fo'ks"krkvksa vkSj ekal xq.koÙkk ij çHkko% 

fu;a=.k lewg esa 25 çfr'kr lsaØl ds iÙks] lewg&I esa lsaØl ds iÙks 
vkSj   vkaoyk ds iÙks ¼12-5 çfr'kr   çR;sd½ ,oa lewg&II esa 25 

çfr'kr vkaoyk ds iÙks dqy fefJr vkgkj ds #i esa vkgkjh; gLr{ksi 
FkkA tkuojksa dk 6 eghus dh mez esa o/k fd;k x;kA lewgksa ds chp ekal 
ds lHkh y¨Fk y{k.k vkSj jax xq.k rqyuh; FksA cukoV dh fo'ks"krkvksa 

esa fu;a=.k dh rqyuk esa mipkj lewg esa n`<+rk vkSj drjuh dk dke 
de FkkA lewg&II esa ABTS vkSj DPPH ¼çfr'kr fu"ks/k½ ds lanHkZ esa 

vkWDlhdj.kj®/kh xfrfof/k vkSj lkFk gh ghes'ku ,oa ghe vk;ju 
lkFkZd #i ls vf/kd FkhA lewg&II esa TBARS ds lanHkZ esa olk 

vkWDlhdj.k lkFkZd #i ls de FkkA
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vfo'kku eseuksa esa y¨Fk fo'ks"krkvksa vkSj ekal xq.koÙkk ij ve:n ds 

iÙkksa dks dqy fefJr vkgkj esa f[kykus dk çHkko % fu;a=.k] lewg&I 
vkSj lewg&II eseuksa dks dqy fefJr vkgkj f[kyk;k x;k ftuesa 

Øe'k% 30 çfr'kr lsaØl ds iÙks] lsUØl ds iÙks $ ve:n ds iÙks 
¼15 çfr'kr çR;sd½ vkSj 30 çfr'kr ve:n ds iÙks 'kkfey FksA 
eseuksa dk 6 eghus dh mez esa o/k ij y¨Fk y{k.kksa vkSj ekal ds jax xq.kksa 

esa dksbZ egRoiw.kZ varj ugha ns[kk x;kA gkykafd] lewg&II esa Mªsflax 
çfr'kr ¼EBW½ vkSj ekal% gìh dk vuqikr lkFkZd #i ls vf/kd 

FkkA mipkj lewg dh rqyuk esa fu;a=.k esa DPPH ¼çfr'kr fu"ks/k½ ds 
lanHkZ esa vkWDlhdj.kj®/kh xfrfof/k vkSj lkFk gh ghes'ku ,oa ghe 

vk;ju lkFkZd #i ls vf/kd FkhA

ve:n ds iÙks ;qDr dqy fefJr vkgkj f[kykus ij vfo'kku eseus dh 
y¨Fk fo'ks"krk,a ¼n= 5 çR;sd½

ekinMa fu;a=.k lewg&I lewg&II

thfor otu ¼fdxzk½ 27-12 25-20 28-40

fjDr 'kjhj otu ¼fdxzk½ 22-69 21-18 23--64

xeZ y¨Fk otu ¼fdxzk½ 12-04 11-36 13-18
Mªsflax Áfr'kr ¼thfor otu½ 44-44 45-11 46-28

Mªsflax Áfr'kr ¼EBW½* 53-10 53-57 55-61

var%is'kh; olk ¼Áfr'kr½* 7-55 5-67 6-27

ekal% gìh vuqikr* 2-21 2-22 2-59

* lkFkZd #i ls fÒUu (P<0.05)

ekalnk;h [kjxks'kksa esa y¨Fk fo'ks"krkvksa vkSj ekal xq.koÙkk ij eksfjaxk 
ds iÙkksa ds fofHkUu Lrjksa dk çHkko % fu;a=.k TMR ¼G1½] 20 
çfr'kr eksfjaxk ifÙk;ka TMR ¼G2½] 40 çfr'kr eksfjaxk ifÙk;ka 

TMR ¼G3½ ,oa 60 çfr'kr eksfjaxk ifÙk;ka TMR ¼G4½ f[kyk, 
x, [kjxks'kksa ds y¨Fk y{k.k vkSj ekal xq.koÙkk dk vkdyu fd;k 

x;kA lHkh lewgksa esa çfr'kr Mªsflax] nqcyh mit vkSj gìh rqyuh; FkhA 
vU; lewgksa dh rqyuk esa olk lkexzh ¼1-76 ls 2-73 çfr'kr½ fu;a=.k 

esa ¼3-6 çfr'kr½ lkFkZd #i ls vf/kd FkhA vkgkj esa eksfjaxk ds Lrj esa 
o`f) ds lkFk ekal esa vkWDlhdj.kj®/kh xfrfof/k ¼çfr'kr ABTS 

vkSj DPPH fu"ks/k½ esa lkFkZd #i ls o`f) gqbZA ihysiu eku ¼o/k ds 
45 feuV ckn½ vkSj ykfyek eku ¼o/k ds 24 ?kaVs ckn½ dks NksM+dj 
ekal ds jax xq.k o/k ds 45 feuV vkSj 24 ?kaVs ckn rqyuh; FksA

HksM+ksa dks eNyh vkSj ike rsy f[kykus dk y¨Fk fo'ks"krkvksa vkSj ekal 
xq.koÙkk ij çHkko % HksM+ksa dks lewg&I esa eNyh rsy vkSj lewg&II esa 

ike rsy ¼0-6 feyh@fdxzk 'kjhj otu dh nj ls½ ;qDr jkfrc feJ.k 
f[kyk;k x;kA lewg&II esa mPp dkSy olk dks NksM+dj lHkh y¨Fk 

y{k.k nksuksa lewgksa esa leku FksA jax fo'ks"krk,¡ ¼o/k ds 45 feuV vkSj 

24 ?kaVs ds ckn½ rqyuh; FkhA ekal esa vkWDlhdj.kj®/kh xfrfof/k 
¼çfr'kr ABTS vkSj DPPH fu"ks/k½ eNyh rsy f[kykbZ xbZ HksM+ksa esa 

lkFkZd #i ls c<+ xbZA

eksfjaxk ds iÙks ;qDr dqy fefJr vkgkj f[kykus ij ekalnk;h [kjxks'kksa esa 
y¨Fk fo'ks"krk,a vkSj ekal xq.k

ekinMa G1 G2 G3 G4

o/k iwoZ otu ¼fdxzk½ 2-06 2-03 1-93 1-78
o/k otu ¼fdxzk½ 2-01 1-65 1-89 1-73
Mªsflax Áfr'kr 50-24 51-74 50-84 49-34

2Lion eye {ks= ¼lseh  ½* 5-67 4-63 3-92 4-29
olk ¼Áfr'kr½* 3-6 1-76 2-73 2-39
nqcyk ¼Áfr'kr½ 61-6 66-29 66-2 66-21
gìh ¼Áfr'kr½ 27-19 26-73 27-03 26-72
ykyhek
 45 feuV 3-07 3-20 3-42 3-47
 24 ?kaVs*  5-27 4-32 4-77 4-78
ABTS  ¼Áfr'kr fu"ks/k½*  24-39 42-89 50-26 58-8
DPPH ¼Áfr'kr fu"ks/k½* 8-59 11-18 12-46 14-31

* lkFkZd #i ls fÒUu (P<0.05)

HksM+ksa dks eNyh vkSj ike rsy dh f[kykbZ ij y¨Fk fo'ks"krkvksa vkSj ekal 
xq.koÙkk ij çHkko ¼n¾ 9 çR;sd½

ekinaM G-I G-II

thfor otu ¼fdxzk½ 38-98 37-93

fjDr 'kjhj otu ¼fdxzk½ 33-73 32-56

xeZ y¨Fk otu ¼fdxzk½ 18-05 17-32

Mªsflax Áfr'kr ¼thfor otu½ 46-30 45-61

Mªsflax Áfr'kr ¼EBW½ 53-50 53-20

dkSy olk ¼fdxzk½* 1-29 1-50

nqcyk ¼Áfr'kr½ 55-94 56-00

mipeZ olk ¼Áfr'kr½ 12-52 12-50

var%is'kh; olk ¼Áfr'kr½ 8-45 8-25

foPNsfnr gìh ¼Áfr'kr½ 21-43 21-09

nqcyk% olk vuqikr  2-70 2-76

ekal% gìh vuqikr  2-63 2-69

* lkFkZd #i ls fÒUu (P<0.05)

eVu lkWlst esa ,atkbesfVd gkbMªksykbTM HksM+ IykTek çksVhu lekos'k 
dk çHkko % eVu lkWlst ds fodkl ds fy, pkj vyx&vyx Lrjksa ds 

IykTek çksVhu gkbMªksykbtsV~l vFkkZr fu;a=.k ¼0 çfr'kr½] T1 ¼5 
çfr'kr½] T2 ¼7-5 çfr'kr½] vkSj T3 ¼10 çfr'kr½ dk p;u 

fd;k x;k vkSj HkaMkj.k vof/k ds nkSjku fofHkUu HkkSfrd& 
jklk;fud] ok| cukoV] jax çksQkby] vkWDlhdj.kj®/kh xfrfof/k] 

olh; vkWDlhdj.k] lw{ethofoKkuh vkSj laosnh xq.koÙkk 
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fo'ks"krkvksa ds fy, rqyuk dh xbZA IykTek çksVhu gkbMªksykblsV ds 

lekos'k ls eVu lkWlst ds ik;l ih,p vkSj lehiLFk lajpuk esa ,d 
xSj&lkFkZd varj ns[kk x;kA gkykafd] ik;l fLFkjrk vkSj [kkuk 

idkus es gkfu ds fy, ,d lkFkZd varj ns[kk x;kA vU; mipkjksa vkSj 
fu;a=.k dh rqyuk esa T3 esa ABTS vkSj DPPH fu"ks/k ¼çfr'kr½ 
lkFkZd #i ls vf/kd FksA lHkh mipkj lewgksa dh rqyuk esa fu;a=.k esa 

lkFkZd #i ls vf/kd TBARS FkkA mipkjksa ds e/;] HkaMkj.k vof/k 

ds 14 fnuksa rd TBARS eku esa egRoiw.kZ varj ugha FkkA IykTek 
çksVhu gkbMªksykbtsV ds lekos'k ds ifj.kkeLo:i laiw.kZ HkaMkj.k 

vof/k ds nkSjku dqy IysV dh la[;k esa deh vkbZA fu"d"kksaZ ds vk/kkj 
ij] ik;l&vk/kkfjr eVu lkWlst esa mi;ksx ds fy, 10 çfr'kr 
çksVhu gkbMªksykbtsV dh flQkfj'k dh tkrh gSA

ç'khru ¼4±1ºC½ HkaMkj.k vof/k ds nkSjku ABTS fu"ks/k ¼çfr'kr½ vkSj eVu lkWlst ds TBARS eku ij IykTek çksVhu gkbMªksykbtsV lekos'k dk 
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izkS|ksfxdh dk LFkkukarj.k ,oa dkS'ky fodkl 
Á{ks= ifjfLFkfr;®a ds rgr rduhdh ijh{k.k] 
gLrkarj.k ,oa vaxhdj.k ds ek/;e ls HksM+ vkSj 
[kjxks'k dh mRikndrk esa lq/kkj   

laLFkku ifj;kstuk % VhvksVh@01@01@20&25

,y-vkj- xqTkZj] vkj-,y- eh.kk] ,l-,l- Mkaxh] Mh-ds- 'kekZ] vkj-,l- 
x¨nkjk ,oa lj¨cuk ljdkj

laLFkku }kjk rduhdksa ds izn”kZu o fdlku®a d¢ }kj rd LFkkukarj.k gsrq 
20 xkaoksa dks xksn fy;k x;kA o"kZ d¢ n©jku rhu lewgksa ¼Hkhiqj] 
ekyiqjk vkSj pkoafM;k½ esa 69 jsoM+¨a ls dqy 8400 ÒsM+®a 
¼ekyiqjk&4000 ,oa [®jh ladj&4400½ dks lfEefyr fd;k x;kA

Á{®= jsoM+ksa esa [®jh eseuksa dk tUe] 3] 6 ,oa 12 ekg dh mez ij vkSlr 
'kkjhfjd Hkkj Øe'k% 3-45] 15-34] 27-21 ,oa 35-23 fdxzk uj esa 
vkSj 3-21] 14-52] 22-50 ,oa 28-34 fdxzk eknk esa jgkA Á{®= jsoM+ksa 
esa ÁFke N% ekgh vkSlr Åu mRikndrk 560-0 xzk@eseuk+ jghA çfr o"kZ 
rhu dYiu ds rgr] vkSlr fpdukÃ ;qDr Åu mRiknu çfr dYiu 
360 xzke FkkA fdlkuksa }kjk csps x, eseus ¼3 eghus½ dk vkSlr ewY; 
# 4500-00 jgkA 

HksM+ksa d¢ [kqj /k®, x,A vko';drkuqlkj fofÒUu xkao®a esa LokLF; 
f'kfojksa ¼08½ dk vk;kstu fd;k x;kA bu f'kfojksa esa 471 fdlkuksa 
ds dqy 3413 Ik'kqv®a esa nLr] nLr] cq[kkj] [kkalh] fueksfu;k] ?kko] 
[kfut dh deh] cka>iu] yaxMkiu tSlh fofHkUu chekfj;ksa dk 
bykt fd;k x;kA 

Åu dh dher ds cnyrs ifjn`'; esa HksM+ ikyus okyksa ds fy, 
vkthfodk ds lk/ku HksM+ ikyu ij ,d v/;;u fd;k x;kA 
tkudkjh ,d= djus ds fy, ekyiqjk rglhy ¼Vksad½ ds 5 xkaoksa ds 
dqy 50 HksM+ ikydksa dk p;u fd;k x;kA ,d xk¡o esa vkSlr HksM+ 
ikyd vkSj HksM+ dh vkcknh Øe'k% 10 vkSj 400 FkhA vf/kdka'k 
mÙkjnkrkvksa us ,d o"kZ esa rhu ckj Åu dkVus dk dk;Z fd;kA drju 
ij fd;k x;k [kpZ #i;s 20 çfr HksM+ çfr le; vkSj Åu dh mit 400 
xzke çfr HksM+ çfr dYiu FkhA Åu dh dher #i;s 35 çfr fdxzk FkhA  
Åu drjus okys }kjk çfr fnu 60 HksM+ksa dh Åu drjh xÃA bl çdkj] 
,d o"kZ esa HksM+ drjus okyksa dh vk; #i;s 24000@& çfr xkao FkhA 
,d Åu drjus okyk ,d o"kZ esa yxHkx 5 xk¡oksa dks doj djrk gS 
vkSj dqy vk; #i;s 120000@& FkhA

iz{ks= esa [ksjh eseuksa dk fodkl çn'kZu

vaxhÑr HksM+ jsoM+ksa esa okf"kZd :X.krk ,oa e`R;q nj Øe'k % 35-00 ,oa 
8-06 izfr'kr jghA o"kZ d¢ n©jku] dqy 3500] 2000 ,oa 3500 HksM+ksa 
dk Øe'k% QM+fd;k] ih-ih-vkj ,oa HksM+&ekrk jksxksa ds fy, 
Vhdkdj.k fd;k x;kA blds vfrfjDr] var%d`feuk'kd dh 11700 
[kqjkd tBjka= ijthfo;ksa ds Áca/ku gsrq fiykbZ xbZ tcfd 2400 

ekinMa                                HksM+ drjus okyksa dh vk;

 iqjkuk  pyu orZeku  pyu

HksM+ dYiu@ fnu@f'k;jj ¼la-½ 60 60
HksM+ dYiu ls f'k;jj  1200  1260 
dh Áfr fnu vk; ¼#-½ ¼60 x 20½ 420 ¼60 x 7½$
  840 ¼60 x 0-4 =
  24 fdxzk Åu 
  @ # 35@fdxzk½
HksM@xk¡o ¼la-½ 400 400
 ¼40 x 10½  ¼40 x 10½
drjh gÃ HksM+@ o"kZ@xk¡o 1200  1200 
 ¼400 x 3½ ¼400 x 3½
HksM+ dYiu ls vk;@ xkao@o"kZ ¼#-½ 24000 25200
HksM+ dYiu ls gksus okyh vk;@ 120000 126000
5 xk¡o@o"kZ ¼#-½

;g vuqeku yxk;k x;k Fkk fd HksM+ mRiknu HksM+ d¨ drjus okys dh 

vkfFkZd fLFkfr dks c<+krk gSA

lg Hkkxnkjh d`f"k fodkl% ns'k esa fofHkUu LFkkuksa ij çkS|ksfxdh 
çn'kZfu;ksa ¼9½ ds çn'kZu ls dqy 27200 vkxarqd ykHkkfUor gq,A 
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37 ,tsafl;ksa ds dqy 2157 ykHkkfFkZ;ksa ¼d`f"k i;Zos{kdksa] fdlkuksa 

vkSj Nk=ksa½ us laLFkku dk nkSjk fd;k ,oa HksM+] cdjh vkSj [kjxks'k 
mRiknu rFkk Åu ds mi;ksx ds fofHkUu igyqvksa ij uohure 

tkudkjh gkfly dhA 

vU; dk;ZØe% ÒsM+] cdjh ,oa [kjx®'k ikyu d¢ fofÒUu vk;ke®a ij 

8 Áf'k{k.k ¼212 ÁfrÒkxh] 160 iq#"k ,oa 52 efgyk,a½] 12 fdlku 
xks"Bh ¼1784 fdlku½] d`f"k foKku d¢Unz®a ds fy, ,d dk;Z'kkyk 
¼400 çfrHkkxh½] fo'o e`nk fnol ¼250 fdlku½] jk"Vªh; fdlku 

fnol ¼130 fdlku½ vkSj n¨ fdlku esys ¼>3000 fdlku½ 
vk;®ftr fd, x,A

xfrfof/k;ka buiqV ifj.kke vkSj çHkko

i'kq/ku vk/kkfjr izk:Ik
mUur teZIykTe dk mi;ksx 
dj uLy lq/kkj

ikVuokM+h es<+s ¼7½  eseuksa esa tUe ds le; fdlku ds LFkkuh; es<+s ls tUes eseuksa dh 
rqyuk esa ¼2-70 fdxzk½ ds ikVuokM+h es<+s ls tUes eseuksa ¼3-19 
fdxzk½ dk vf/kd otu

 eseuksa dk 3 ekg ij fdlku ds LFkkuh; es<+s ls tUes eseuksa dh 
rqyuk esa ¼14-35 fdxzk½ ikVuokM+h es<+s ls tUes eseuksa ¼16-80 
fdxzk½ dk vf/kd otu g®us ds ifj.kkeLo:i mudh fcØh ij 
# 588@& çfr eseuk dh vfrfjDr  vk; gqbZ

leL;kxzLr HksM+ksa esa en 
ledkyu vkSj d`f=e 
xHkkZ/kku

ç;qDr HksM+sa ¼17½  en çfrfØ;k% 52-94 çfr'kr
 Álo nj% 52-94 çfr'kr
 fdlku dks # 36]000@& dh vfrfjDr vk; gqbZ

fljksgh cdjh ikyu 2019 vkSj 2022 esa Øe'k% 10 vkSj 9 
fljksgh cdjh bdkb;ka ¼2 eknk$1uj½

 lhekar vkSj Hkwfeghu fdlkuksa us #s 28635@& dh vkSlr 'kq) 
vk; vkSj ch%lh vuqikr 1-82 ds lkFk cdjh jsoM+ dks 
vkthfodk ds lzksr ds :i esa LFkkfir fd;k

[kjxks'k ikyu 5 [kjxks'k bdkb;k¡ 
¼4 eknk$2uj½

 mRiknu 'kq: gks x;k gS

HkSal esa d`f=e xHkkZ/kku 
¼vkbZlh,vkj&lhvkbZ vkjch 
ls oh;Z dk mi;ksx djds½

ç;qDr HkSal ¼241½  xHkkZ/kku nj% 53-94 çfr'kr
 2022 esa 40 cNM+ksa dk tUe gqvk

[kfut iwjdrk ued dh bZaV vkSj [kfut feJ.k ¼65 
fdlku½

 iwjdrk ds 40 fnuksa ds ckn nSfud nw/k mRiknu ¼130 xzke½ esa 
o`f)

LokLF; çca/ku bZVh Vhdkdj.k& 2500 mipkj & 570  59 fdlkuksa dks ykHkkfUor fd;k
Qly vk/kkfjr izk:Ik

ljlksa+ $ dlwjh esFkh ljlksa dh DRMRIJ-31 fdLe  vU; fdLeksa dh rqyuk esa vf/kd mit
 ljlks $ dlwjh&esFkh baVjØkWfiax dk ch%lh vuqikr% 3-38
 ,dek= ljlksa dk ch%lh vuqikr% 3-31
 ,dek= dlwjh&esFkh dk ch%lh vuqikr% 2-55

xsgw¡ DBW-187 fdLe ¼38 fdlku½  LFkkuh; fdLe dh rqyuk esa DBW-187 ds lkFk 31-81 çfr'kr 
vf/kd vukt mit

 LFkkuh; fdLe ls #- 35881-00 çfr gsDVs;j vf/kd vk;

jktLFkku ds v/kZ&'kq"dh; {ks= esa d`f"k fodkl vFkok 
vkthfodk lqj{kk ,oa fdlkuksa dh vkfFkZd 
l'kDrhdj.k gsrq lgHkkfxrk 

fdlku izFke ifj;kstuk

,l-,l- Mkaxh] ,l-lh- 'kekZ] ih-ds- efyd] ,y-vkj- xqtZj] vkj-,y- 
ehuk] Mh-ds- 'kekZ ,oa vkj- ,l- x®nkjk

vkthfodk lqj{kk] vkfFkZd l'kfDrdj.k vkSj fdlkuksa dh vk; esa 
o`f) ds fy,] fo"k; vk/kkfjr izk:Ik ds }kjk vaxhd`r xkao®a esa 

fdlkuksa dks rduhfd;kas dk izn'kZu fd;k x;kA fofHkUu izk:Ik ds 
rgr dh xbZ xfrfof/k;ka vkSj mudk çHkko uhps fn;k x;k gS%
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xfrfof/k;ka buiqV ifj.kke vkSj çHkko

ewax IPM-02-3, fojkV fdLe ¼60 fdlku½  LFkkuh; fdLe dh rqyuk esa 28-03 çfr'kr vf/kd vukt mit
 LFkkuh; fdLe ls :- 11133-00 çfr gsDVs;j vf/kd vk;

dkyk puk çrki mM+n&1 fdLe ¼20 fdlku½  LFkkuh; :i ls mxkbZ tkus okyh fdLeksa dh rqyuk esa mit esa 
o`f) ¼5-92 çfr'kr½

fry vkjVh&351] vkjVh&346 fdLe ¼25 
fdlku½

 LFkkuh; fdLe dh rqyuk esa vkjVh&351 ls mit esa o`f)        
¼14-63 çfr'kr½

ckxokuh vk/kkfjr izk:Ik
Qyksa dh [ksrh djksank] dkxth uhacw] iihrk ¼jsM 

ysMh&786½] FkkbZ&lsc csj ds ikS/ks ¼95 
fdlku½

 0-5 gsDVs;j Hkwfe ls 12 fDoaVy FkkbZ&,Iiy csj dk mRiknu ds 
lkFk :- 32000@& dh vk; dh xÃ

lCth dh [ksrh ikyd] xktj] ewyh] I;kt dh mUur fdLe 
ds cht ¼100 fdlku½] ikWyh gkml dh 
LFkkiuk

 ddM+h fdlkuksa }kjk 8 ikWyh gkml yxk, x,
 vkSlr mit% 50 Vu@,dM+
 'kq) ykHk ekftZu% 50-0 çfr'kr

tSfod [ksrh 19 bdkb;ka ¼18 fdlku½  rhu fdlku xq.koÙkkiw.kZ oehZ&dEiksLV ds lQy mRiknd cus 
vkSj vc O;kolkf;d Lrj ij mRiknu dj jgs gSa

çkd`frd lalk/ku çca/ku vk/kkfjr izk:Ik

blds vykok] ifj;®tuk ds xkaoksa esa LFkkuh; [ksjh uLy dh 300 
ls vf/kd HksM+ks a ij :iferh; fo'ks"krk,a ntZ dh xbZaA 'kSf{kd 
Òze.k ¼24 fdlku½] çf'k{k.k ¼30 efgyk,a½] baVjSfDVo 
ehfVax ¼294 fdlku½ vkSj ,Dlikstj Òze.k ¼24 fdlku½ ds 

ek/;e ls d`f"k vkSj i'kqikyu esa gkfy;k fodkl ds ckjs esa 
tkx:drk iSnk dh xbZA vxhaÑr xkaoksa ls 50 fdlkuksa dks ,d 
,Qihvks ̂ ^ekyiqjk d`f"k QsM çksMîwlj daiuh fyfeVsM** ds lkFk 
iathd`r fd;k x;kA

fdlku izFke dk;ZØe ds rgr i'kq/ku vk/kkfjr xfrfof/k;k¡
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fdlku izFke dk;ZØe ds rgr d`f"k vk/kkfjr xfrfof/k;k¡

fdlku izFke dk;ZØe ds rgr fdlkuksa dk 'kSf{kd vkSj ,Dlikstj Hkze.k
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HksM+ Átuu ij vf[ky Òkjrh; lefUor vuqla/kku ifj;kstuk 
(AICRP-SB) ds lÒh dsUnz¨a d¨ HksM+ lq/kkj ij usVodZ ifj;kstuk esa 
foy; ij 01-04-1990 ls Hk sM+ lq/kkj usVodZ ifj;kstuk 

¼,uMCywih,lvkbZ½ vfLrRo esa vk;hA ,uMCywih,lvkbZ dk 
vf/kns'k ns'kh HksM+ksa esa p;u ds ek/;e ls vkuqokaf'kd ewY;kadu ,oa 

lq/kkj djuk gSA HksM+®a dh uLyksa dk eq[;r;% ekal ,oa Åu mRiknu esa 
lq/kkj] p;u ,oa ikjLifjd lekxe }kjk fd;k tk jgk gSA 

orZeku esa ns'k ds fofHkUu jkT;ksa esa 6 dsUnz dk;Z dj jgs gSa ftuesa pkj 
QkeZ vk/kkfjr bdkbZ;k¡ ¼50 esa<+s cspuk@forfjr djus ds okÆ"kd 

y{; ds lkFk½ ,oa nks iz{ks= vk/kkfjr bdkbZ;k¡ ¼100 esa<+s cspuk@ 
forfjr djus ds okÆ"kd y{; ds lkFk½ gSA leUo;d izdks"B Hkk-d`-
vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj] 

jktLFkku esa fLFkr gSA

QkeZ bdkbZ;k¡
Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-v-la-½] 
chdkusj
Hkk-d`-vuq-i-&d¢-c-v-la-] e[knwe
,e-ih-ds-oh-] jkgksjh
,y-vkj-,l- ¼,l-oh-oh-;w-½] ikyeusj
iz{ks= bdkbZ;k¡
ih-th-vkj-vkbZ-,-,l- ¼Vh-,-,u-;w-oh-,-,l-½] 
dVqiDDe
Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-v-la-½] 
chdkusj

ekjokM+h

eqTtQjuxjh
MDduh
usYy®j

enzkl jsM+

ekxjk

HksM+ lq/kkj ij usVodZ ifj;kstuk ds vUrxZr leUo;d bdkbZ;k¡

QkeZ bdkbZ;®a esa HksM+ksa dh la[;k  ¼31-12-2022 dks½ % o"kZ 2022 dh 
lekfIr ij jsoM+ esa dqy HksM+ la[;k ekjokMh 529] eqTtQjuxjh 
543] MDduh 451 ,oa usYyksj 382 FkhA dqy uj ,oa eknk dh la[;k 
fuEu gS% 

çtuu ;ksX; HksM+ksa vkSj çtud es<+ksa dh la[;k Øe'k% ekjokM+h esa 286 

vkSj 68] eqt¶Qjuxjh esa 319 vkSj 35] nD[kuh esa 209 vkSj 52 ,oa 
usYyksj esa 187 vkSj 45 FkhA

iz{ks= bZdkb;ksa esa la/kkfjr fd;s x, jsoM+ ¼31-12-2022 dks½ % enzkl 
jsM rFkk ekxjk iz{ks= bZdkb;ksa }kjk izn”kZu vkadyu ,oa lq/kkj gsrq 

9429 iztUku ;ksX; HksM+®a lfgr 13468 HksM+s j[kus okys dqy 151 HksM+ 
ikydksa d® iathd`r fd;k x;kA 

HksM+ lq/kkj ij usVodZ ifj;kstuk

uLy o;Ld uj o;Ld eknk dqy

ekjokM+h 145 384 529
eqt¶Qjuxjh 139 404 543
MDduh 153 298 451
usYy®j 124 258 382
dqy 561 1344 1905

fooj.k enzkl jsM ekxjk dqy

iathd`r HksM+ ikyd® dh la[;k 86 65 151

dqy iathd`r HksM®a+ dh la[;k 6400 7068 13468

iztUku ;ksX; HksM+ksa dh la[;k 5004 4425 9429

i'kq igpku dh la[;k 1944 2412 4356
Án'kZu vfÒys[k dh la[;k 4875 1436 6311

LokLF; dojst dh la[;k 48419 10505 58924

LFkku uLy



okf"kZd izfrosnu 2022

78
Hkk-d`-vuq-i-&ds- Hks- Å- vuq-la-] vfodkuxj

 uLy                                                                    vkSlr 'kjhfjd Hkkj ¼fdxzk½  tUe nj okf"kZd

 tUe 3 ekg 6 ekg 12 ekg ¼izfr'kr½ Åu mRiknu ¼xzke½

QkeZ bdkbZ;k¡      

ekjokM+h 3-00±0-03  16-00±0-81  22-50±0-31 27-00±0-32 91-00 1175-00 
eqTtQjuxjh 3-71±0-03 16-33±0-16 25-68±0-18 36-49±0-26 74-20 1116-88

Mdduh 3-20±0-02 14-16±0-13 23-48±0-45 28-66±0-43 91-38 955-00
usYy®j 2-75±0-03 11-57±0-27 18-52±0-72 26-63±1-56 75-38 ,u,

iz{ks= bdkbZ;k¡      
Eknzkl jsM 2-65±0-01 10-12±0-16 15-50±0-05 & 81-74 ,u,

ekxjk ¼iz{ks=½ 2-97±0-06 14-09±0-04 21-28±0-05 27-23±0-16 73-04 571-85*

ekjokM+h
eqt¶Qjuxjh
MDduh
usYy®j
enzkl jsM+
ekxjk
dqy

uLy o;Ld

30
0
0
2
0

16
48

60
63
80
27

113
70

413

25
0
0
7
0

13
45

77
73
0
0
0

35
185

gksxsV dqy

mRd`"V tuunzO; dk cspku@forj.k

192
136
80
36

113
134
691

uj eknk uj eknk

mRd`"V tuunzO; dk cspku@forj.k % o"kZ 2022 ds nkSjku fofHkUu 
uLyksa dh dqy 461 uj o 230 eknk HksM+sa fdlkuksa ds jsoM+ksa esa 
vkuqoaf'kd lq/kkj gsrq csph xbZA

HksM+ksa dh uLyksa dk izn'kZu

,u,& miyC/k ugh( * &o;Ld N% ekgh

enzkl jsM es<k usYyksj es<+s

eqt¶Qjuxjh eseus

HksM+ksa dh uLyksa dk izn'kZu % QkeZ ,oa iz{ks= bZdkb;ksa esa fofHkUu 
voLFkkvksa ij 'kkjhfjd Hkkj] tUe nj rFkk okÆ"kd Åu mRiknu fuEu 
izdkj jgk %
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esxk HksM+ cht ifj;kstuk (,e,l,lih)

esxk HksM+ cht ifj;kstuk dh 'kq#vkr 01-04-2009 esa dh xbZA orZeku 

esa ifj;kstuk esa ekalnk;h Lons'kh ÒsM+ uLy®a ij pkj QkeZ bdkbZ;k¡ 

mud¢ Átuu {®= esa dk;Zjr gSaA ;s bdkbZ;k¡ ekaM~;k HksM+ d¢ fy, 

dsoh,,Q,l;q] chnj] eNsjh HksM+ d¢ fy, Vh,,u;qoh,,l] lsye] 

lksukM+h HksM+ d¢ fy, vkjts;qoh,,l] mn;iqj ,oa ekyiqjk HksM+ d¢ 

fy, Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-] vfodkuxj esa fLFkr gSA 

leUo;d izdks"B Hkk-d`-vuq-i-& dsUnzh; HksM+ ,oa Åu vuqla/kku 

laLFkku] vfodkuxj] jktLFkku esa fLFkr gSA ifj;kstuk dk eq[; 

mn~ns'; ÁR;sd bdkbZ }kjk Áfr o"kZ fdlku¨a dh de ls de 2500 

iztuu ;ksX; HksM+ksa d¨ la/kkfjr djus gsrq 70 Js"B çtud es<+®a dk 

mRiknu ,oa forj.k@cspku djuk gSA 

fodflr HksM+ vkuqokaf'kd lalk/kuksa ds ukfHkd jsoM+ dk fodkl % 

eseuksa ds 6 ekg ds 'kkjhfjd Hkkj ds vk/kkj ij p;u ds ek/;e ls 

bdkbZ Ukj Eknk dqy iztuu ;ksX; eknk

ekaM~;k 117 379 496 290

eNsjh 119 238 357 172

lksukM+h 53 256 309 222

ekyiqjk 153 358 511 289

muds lacaf/kr bykdksa esa egRoiw.kZ ns'kh HksM+ksa ds vkuqokaf'kd lalk/kuksa 

ds pkj jsOkM+ksa dh LFkkiuk dh xbZA fofÒUu uLy®a d¢ ukfHkd jsOkM+ksa esa 

31-12-2022 dks ÒsM+®a dh la[;k fuEu gS%

HksM+ks a dh uLyksa dk izn'kZu % QkeZ ,oa iz{ks= bZdkb;ksa esa fofHkUu 
voLFkkvksa ij 'kkjhfjd Hkkj] tUe nj rFkk okÆ"kd Åu mRiknu 
fuEu gS%

HksM+ksa dh uLyksa dk izn'kZu

ekaM~;k

eNsjh

lksukM+h

ekyiqjk

2-91±0-03
2-15±0-01
2-60±0-02
2-50±0-03
2-96±0-02
2-70±0-01
3-26±0-03
3-17±0-01

11-19±0-07
10-51±0-03
11-82±0-15
10-68±0-19
13-23±0-41
10-00±0-07
15-25±0-25
14-51±0-06

16-02±0-09
15-49±0-05
15-62±0-27
13-72±0-20
16-60±0-33
14-50±0-13
26-70±0-38
19-26±0-12

22-15±0-15
21-23±0-07
23-10±0-78

,u,
22-54±2-31
20-90±0-67
32-69±0-52
31-76±0-37

92-07
91-26
79-86
87-00
55-00
54-62

104-04
96-73

QkeZ
iz{ks=
QkeZ
iz{ks=
QkeZ
iz{ks=
QkeZ
iz{ks=

590-32
519-61

,u,
,u,

596-62
,u,

889-00
,u,

uLy vkSlr 'kkjhfjd Hkkj ¼fdxzk½
tUe 3 ekg 6 ekg 12 ekg

tUe nj
¼izfr'kr½

okf"kZd 
Åu mRiknu ¼xzke½

,u,&miyC/k ugha

jsoM+
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eseus ds lkFk lksukMh HksM+

vkuqoka'kdh; mRd`"V es<+ksa dk mRiknu ,oa forj.k % iathd`r 
fdlkuksa d¢ jsoM+ esa lq/kkj gsrq ifj;kstuk esa vkuqok'kadh; mRd`"V 
es<+ksa dk mRiknu fd;k x;kA o"kZ ds¢ n©jku es<+k forj.k ,oa ÒsM+ 
la/kkj.k fuEu gS%

ekaM~;k
eNsjh
lksukM+h
ekyiqjk
dqy

131
141
64

109
445

2312
2496
2010
796

7614

50
31
64
21

166

81
110
00
91

282

iathd`r fdlku®a d¢ jsoM+®a esa LokLF; ns[kÒky ,oa vU; tkudkjh 
Ánku djuk % lacaf/kr uLy®a d¢ vkuqoka'kdh; mRre es<+®a d¢ 
fu%'kqYd forj.k d¢ vykok] iathÑr jsoM+® a d® tBjka= 
ijthfo;ksa ds fy, nok fiykbZ ,oa ckg~; ijthfo;ksa ds cpko ls 
ugykuk ,oa vko';drkuqlkj mipkj d¢ lkFk ,aVhjksVksDlhfe;k 
ihihvkj] [kqjidk ,oa eq ¡gidk] HksM+ ekrk] CY;w Vax dk 
Vhdkdj.k fd;k x;kA jsoM+ esa nSfud mi;®x dh vU; vko';d 
oLrq,a Òh Ánku dh xbZA

bdkbZ

mRd`"V es<+ksa dk cspku@forj.k ,oa ÒsM+ la/kkj.k

forfjr@iqu% 
forfjr fd, x,

csps 
x,

la/kkfjr dh 
xbZ HksM+ksa 
dh la[;k

es<+ksa dh la[;k
dqy

ekaM~;k es<k
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CSWRI � AN INTRODUCTION

The ICAR - Central Sheep and Wool Research Institute 
is a premier Institute of Indian Council of Agricultural 
Research (ICAR) engaged in research and extension 
activities primarily on sheep. It was established in 1962 
at Malpura in Rajasthan. Presently campus is popular by 
the name of Avikanagar. The campus is located at 26° 
12' 52.2'' N (26.2145° N) latitude and 75° 45' 24.84'' E 
(75.7569° E) longitude at  320 meters above mean sea 
level. The campus is spread over an area of 1510.0 
hectare in hot semi-arid region of the country.

It has three Regional Research Centres in different 
climatic zones of the country to develop region specic 
technologies. North Temperate Regional Station 
(NTRS) was established in 1963 in temperate region at 
Garsa, Kullu in Himachal Pradesh. The Southern 
Regional Research Centre (SRRC) was established in 
1965 in sub temperate region at Mannavanur in Tamil 
Nadu. Arid Region Campus (ARC) was established in 
1974 at Bikaner in arid Rajasthan. The Institute and its 
regional centres have been working for enhancing the 
productivity of sheep and rabbit by applying scientic 
methods and developing new technologies.

Name and ICAR – Central Sheep and Wool   
address of Research Institute,   
Institute Avikanagar- 304 501 Rajasthan

Head Quarter Avikanagar, Rajasthan

Regional Arid Region Campus,
Stations Beechwal, Bikaner - 334 006
  Rajasthan 
  North Temperate Regional Station,
  Garsa, Kullu - 175 141 
  Himachal Pradesh 

  Southern Regional Research Centre,
  Mannavanur, Kodaikanal - 624 103 
  Tamil Nadu
  

VISION

Sustainable sheep production to address the issues and 
to inspire an exchange of ideas among experts, policy 
makers, stakeholders, industrial leaders and general 
public.

MANDATE

 Basic and applied research for improving sheep 
production, products processing and rabbit 
husbandry

 Dissemination of technologies for sheep 
productivity enhancement and management

OBJECTIVES

 To undertake basic and applied research on all 

aspects of sheep and rabbit production 

 To develop, update and standardize hygienic 

meat, milk and �bre technologies 

 To impart trainings on sheep and rabbit 

production, health management and utilization 

 To transfer improved technologies on sheep and 

rabbit production to farmers, rural artisans and 

development workers 

 To provide referral and consultancy services on 

production and products technology of sheep

The institute has developed new sheep strains like 
Avikalin for carpet wool production, Bharat Merino for 
ne wool production and Avishaan for increased 
prolicacy in terms of more lambs per ewe. The scientic 
rearing, breeding, feeding, reproductive, health and 
management practices were developed for improving 
the performance of indigenous sheep breeds. Some of 
the important technologies developed are intensive 
lamb production for mutton, complete feed block for 
scarcity feeding, area specic mineral mixture, milk 
replacer (Memnaprash) for lambs, total mixed ration, 
pasture production system, Avikesil - indigenous 
intravaginal sponges for estrus synchronization, 
articial insemination, embryo transfer technology, 
disease data information system for organized sheep 
and goat farms, planned ock health calendar for sheep 
ocks, region specic modied worm management 
programme, targeted selective treatment for judicious 
use of anthelmintics, value added products of wool such 
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as blended woollen blankets, shawl, carpet, quilt, 
braided ropes, mats, composites, sapling begs, 
handicraft items and value added products of meat, milk 
and fur. In addition, technology for utilization of wool 
waste in agriculture was also developed and prepared 
Avikhad for use as organic manure. The institute also 
fabricated equipments like cradle for safe restraining of 
sheep, sound insulation device for measuring sound 

absorption characteristics of coarse wool composites, 
thermal insulation apparatus to measure the thermal 
insulation of fabrics and  composites. In general, every 
year more than 3500 elite sheep, goat and rabbits are 
being sold / distributed to farmers by institute, its 
regional centres and cooperating units under Network 
Programme on Sheep Improvement and Mega Sheep 
Seed Project.

developed 22 MoUs with universities and institutions 
located in different parts of the country for extending 
research facilities to students for undertaking their 
research work of Post graduate and Ph.D programmes 
under guidance of scientists of the institute.

Sheep breeds covered under
different schemes

Main Campus

Regional Stations

NWPSI Units

MSSP Units

Main Campus ICAR-CSWRI Avikanagar 

AvishaanAvikalin Patanwadi

ARC
 Bikaner

CIRG 
Makhdoom

MPKV 
Rahuri

LRS 
Palamner

PGRIAS
Kattupakkam

NWPSI Units

Magra Marwari Muzaffarnagri Deccani Nellore Madras Red

CSWRI 
Avikanagar

RAJUVAS 
Navania

KVAFSU 
Bidar

TANUVAS 
Salem

MSSP Units

Malpura Sonadi Mandya Mecheri

NTRS 
Garsa

Regional Stations

Chokla B. Merino SyntheticAvikalin

ARC
Bikaner

SRRC
Mannavanur

LINKAGES 

Institute has been regularly involved in research and 
development of technologies through linkage with ICAR 
Institutions, SAUs, SVUs, Development Boards and 
other research organizations. So far, institute has 
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Staff position (as on 31.12.2022)

Category Sanctioned Filled Vacant Vacant (%)

Director 1 1 0 00.00

Scientific 71 36 35 49.30

Technical 106 72 34 32.08

Administrative 52 28 24 46.15

Skilled Supporting 76 17 59 77.63

Total 306 154 152 49.70

Budget allocation and expenditure (Rs. in Lakhs)
Scheme  Allocation   Expenditure   Utilization %

/ Head 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23 2020-21 2021-22 2022-23

A. ICAR-Central Sheep and Wool Research Institute

Capital 77.00 61.23 102.00 43.56 58.01 101.98 56.57 94.74 99.98

Revenue 1655.06 1588.63 1376.33 1609.15 1587.79 1376.33 97.23 99.95 100.00

Salary 2779.65 2621.11 2612.67 2693.72 2621.11 2612.67 96.91 100.00 100.00

Total 4511.71 4270.97 4091.00 4346.44 4266.91 4090.98 96.74 99.90 100.00

B. Network Project on Sheep Improvement

Capital 14.27 7.00 5.00 8.50 5.66 5.00 59.57 80.85 100.00

Revenue 230.57 180.00 151.00 213.39 179.48 150.99 92.55 99.71 100.00

Salary 55.17 43.64 42.50 55.17 43.64 42.50 100.00 100.00 100.00

Total 300.01 230.64 198.50 277.06 228.78 198.49 92.35 99.19 100.00

C. Mega Sheep Seed Project

Capital 8.27 4.00 4.00 4.00 3.99 4.00 48.37 99.75 100.00

Revenue 181.65 146.00 132.00 161.12 145.80 132.00 88.70 99.86 100.00

Total 189.92 150.00 136.00 165.12 149.79 136.00 86.94 99.86 100.00

GT (A+B+C) 5001.64 4651.61 4425.50 4788.62 4645.48 4425.47 95.74 99.87 100.00

Revenue generation (Rs. in Lakhs) 

Head 2020-21 2021-22 2022-23

Sale of farm produce 20.02 28.33 24.45

Sale of wool and products 6.20 9.22 13.75

Sale of livestock 130.65 120.89 119.28

Sale of publication 0.00 0.10 0.25

Analytical & testing fees 0.67 1.35 0.95

Training 0.10 0.20 0.86

Sale of technology 1.60 1.22 1.76

Miscellaneous 44.62 25.83 96.73

other 35.04 41.19 43.21

Total 238.90 228.33 301.24
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Germplasm sold / distributed to farmers

Species Particular Number sold
  2018-19 2019 2020 2021 2022 Total

Sheep Scheme
  ICAR-CSWRI  547 396 535 521 746 2745
  NWPSI   592 637 697 595 696 3217
  MSSP   264 346 531 549 572 2834
 Location & Breed
  CSWRI, Avikanagar  82 75 203 197 297 854
   Malpura  29 11 09 38 29 116
   Avikalin  00 00 50 62 77 189
   Patanwadi  98 76 80 76 152 482
   Avishaan/GMM   00 14 00 23 43 80
   Dumba  

  ARC, Bikaner 

   Magra  90 159 162 55 134 600
   Marwari   128 224 142 139 197 830
   Chokla  128 98 117 129 105 577
  NTRS, Garsa 

   Synthetic + BM sheep 113 64 96 87 104 464
  SRRC, Mannavanur   

   Bharat Merino   124 96 111 68 151 550
   Avikalin  55 37 72 38 85 287
  CIRG, Makhdoom

   Muzzafarnagri   104 46 150 130 136 566
  MPKV, Rahuri

   Deccani  67 96 86 121 80 450   
  LRS (SVUU), Palamner 

   Nellore  161 38 26 58 36 319
  PGRIS (TANUVAS), Kattupakkam 

   Madras Red   42 74 131 92 113 452
  LRIC (KVAFSU), Mandya

   Mandya   74 75 126 160 131 566
  MSRS (TANUVAS), Salem

      35 134 131 126 141 567Mecheri

  LRS (RAJUVAS), Udaipur

      73 62 71 66 64 336 Sonadi

   1403 1379 1763 1665 2014 8796Total Sheep
Goat  CSWRI, Avikanagar

      142 218 132 221 369 1082 Sirohi

Rabbit CSWRI, Avikanagar     506 550 521 511 506 2594
    - 6 24 197 265 492 NTRS, Garsa 

   983 1314 1386 1446 1101 6230 SRRC, Mannavanur

     1489 1870 1931 2154 2241 9685Total Rabbit
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Fodder and seed production

Particular Centre 2018-19 2019 2020 2021 2022

Dry fodder (q) Avikanagar 2186.20 3696.88 2209.40 2408.90 1346.20   
  Bikaner 708.15 850.00 681.45 474.84 144.50
  Garsa 195.00 177.50 216.40 171.00 156.00

Green fodder (q) Avikanagar 8513.31 10551.46 8292.14 4797.74 5870.06   
  Bikaner 1431.97 1400.00 848.05 1066.35 775.00
   Garsa 214.92 283.18 343.80 298.00 564.53

 Mannavanur - - - - 100.00

Crop seed (q) Avikanagar 47.91 76.57 160.80 40.48 6.93   
  Bikaner 55.17 61.20 - 38.36 14.95
Grass seed (q) Avikanagar 30.85 19.59 33.66 8.20 3.51  
  Garsa 0.16 0.16 0.085 0.25 1.00

Publication prole of Institute

  2018-19 2019 2020 2021 2022 Total Av./yr

Scientic strength  60 51 46 39 36 232 46.4
No. of papers  48 51 45 39 37 220 44.0
No. of paper/Scientist  0.80 1.00 0.98 1.00 1.03 0.95 0.95
Research papers
 National  22 (45.8) 25 (49.0) 25 (55.6) 20 (51.3) 21 (56.8) 113 (51.4) 22.6
 International 26 (54.2) 26 (51.0) 20 (44.4) 19 (48.7) 16 (43.2) 107 (48.6) 21.4
NAAS rating
  Up to 4.0 3 (6.3) 0 (0.0) 0 (0.0) 1 (2.6) 0 (0.0) 4 (1.8) 0.8
 4.01 to 6.0 16 (33.3) 17 (33.3) 17 (37.8) 12 (30.7) 17 (45.9) 79 (35.9) 15.8
 6.01 to 8.0 25 (52.1) 30 (58.8) 20 (44.4) 11 (28.2) 9 (24.3) 95 (43.2) 19.0
 >8.0 1 (2.1) 3 (5.9) 8 (17.8) 14 (35.9) 11 (29.8) 37 (16.8) 7.4
 Un known 3 (6.3) 1 (2.0) 0 (0.0) 1 (2.6) 0 (0.0) 5 (2.3) 1.0
 Total NAAS Score 319.89 352.57 327.03 299.61 280.07 1578.27 315.65
Av. NAAS Score/Paper  6.95 7.05 7.26 7.88 7.57 7.34 7.34
Lead / Invited papers  16 19 12 0 11 58 11.6
Abstracts  55 45 27 13 112 252 50.4
Books  1 2 0 2 2 7 1.4
Book Chapters  126 55 3 3 63 250 50.0
Manual / Bulletin  11 13 4 3 2 33 6.6
Gene bank registration  21 71 1 6 18 117 23.4

(Figures in parantheses indicates values in percentage)

Training programmes organised in the Institute and Regional stations

Year No of Number of participants

 programmes Farmers Ofcials Others Total

2018-19 31 704 98 - 802
2019 34 766 106 - 872
2020 32 793 32 57 882
2021 43 1153 248 - 1401
2022 54 1077 - 262 1339
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Exposure visit
Year No. of   No. of  participants

 groups Farmer Women Student Ofcers Total

2018-19 51 1257 124 943 56 2380

2019 80 2223 231 2005 248 4707

2020 27 215  533 168 916

2021 35 870  114 87 1071

2022 101 1881  3085 88 5054

Exhibition organised by the Institute at different organisations
Year No. of exhibition  No. of  visitor

2018-19 18 15416

2019 17 5741

2020 3 1500

2021 10 3140

2022 12 28400

Human resource developed 

Year Number of person trained

 Scientist Technical Administrative Skilled Supporting staff

2018-19 16 6 5 -

2019 14 6 6 21

2020 12 14 1 -

2021 8 48 4 -

2022 10 - 4 -

Meteorological data at Avikanagar (Jan - Dec 2022) 
Months Temperature (°C) Rainfall Rainy Av. Wind Av. Sun Humidity (%) Av.
    (mm) Days velocity shine     Evaporation
 Max Min   (km/h) (h/day) 7.30 am 2.30 pm (mm)

Jan 9.58 21.39 16.40 4 1.72 6.23 90.77 78.77 1.63

Feb 14.71 29.34 0.00 0 2.81 9.34 86.07 73.96 4.73

Mar 20.58 38.00 0.00 0 2.34 9.13 70.52 62.26 7.07

Apr 25.40 43.10 0.00 0 2.31 9.31 57.67 55.83 9.42

May 29.10 43.55 0.00 0 3.91 8.95 57.45 53.29 11.17

Jun 28.50 40.63 99.40 7 4.12 6.83 67.23 66.63 8.65

Jul 24.81 33.97 286.20 22 1.97 3.58 90.65 88.06 3.46

Aug 25.66 32.00 218.40 18 2.28 4.45 92.48 85.10 3.86

Sep 25.53 34.40 38.80 5 1.61 7.22 84.77 75.15 4.17

Oct 19.37 34.21 58.80 2 1.18 8.01 79.81 70.23 4.27

Nov 13.37 30.05 0.00 0 0.98 8.54 80.60 75.53 3.07

Dec 8.40 26.42 0.00 0 1.30 6.76 88.81 81.68 2.45
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Under the scheme the resource poor farmer families are 
assisted by providing animals, feed and fodder, 
medicine and other inputs at free of cost. The basic 
objectives of scheme are (i) to provide self- employment 
to the unemployed men/women in rural areas, (ii) to 

raise socio-economic standard of poor families, (iii) to 
increase the production of animal at lower cost and (iv) 
to gradually replace the poor quality sheep and goats 
with good quality animals.

Animals, feed and fodder, medicine and other input distribution to farmers under various schemes 
of the institute

 Project Inputs distributed      No. of benecieries Village /Tehsil / District

SCSP – Main campus Sirohi goats – 138 48 14 villages of Malpura
 Malpura sheep – 54 18 (Tonk)
 Rabbit- 20, Rabbit cage-10,  Sheet 2
 and iron pipe- 8 each, fencing- 100
 feet, water tank (500 lit)-2, grain 
 storage trunk-2, rabbit feed- 900 kg
 Livestock utility kit – 130 130
 Wheat seed-1500 kg 38
 Saplings of lemon, guava, ber and  75
 amla- 3000 
 Sewing machie, torch, water bottle, 81
 umbrella-1 each 
SCSP – ARC, Bikaner Sheep- 108 36 Barmer, Pallu
 Goat-10 5 (Hanumangarh)
 Feeding trough, Sprayer- 75 each 75
 Bag, Medicine kit, Water bottle,  150
 Bucket, Umbrella – 150 each
 Minerals mixture -7.5 q 
 Torch, Water bottle- 31 each  31
 Kool Canvas- 25 25
SCSP - NTRS, Garsa German Angora rabbits- 150,  30 Himachal Pradesh
 Rabbit cages-150, Pelleted rabbit
 feed- 300 kg, Kilta, Umbralla, 
 Gloves-  30 each
 Kilta, Darat, Gloves- 30 each 30
SCSP, SRRC, Mannavanur Rabbit- 40 29 Kodaikanal (Tamil Nadu) 
 Sheep- 63
Malpura unit under Mega Sheep  Malpura sheep -110 24 Malpura (Rajasthan)

Seed Project Tin sheet, Iron pipe, Umbrella 
ICAR Farmer First- Participatory  Sirohi goat - 27 (18F+9M) 9  Arnia, Bassi, Chosla,
agricultural development or   Rabbit- 30 (20F+10M) with cages 5 Denchwas, Garjeda 
livelihood security and economic  Mineral mixture and salt bricks 65 and Soda (Rajasthan)
empowerment of farmers In  ET Vaccination- 2500 doses 59
semi-arid region of Rajasthan AI in buffalo- 241 131
 Wheat (DBW-187)- 15 q 38
 Vegetable seed – 100 packet 100
Mera Gaon Mera Gaurav – Mineral Mixture- 50 kg 48 Bisth Behar, Kullu
NTRS, Garsa



89
ICAR-CSWRI, Avikanagar

Annual Report 2022

 Project Inputs distributed      No. of benecieries Village /Tehsil / District

Development action plan for  Sheep/goat/rabbit- 365  175 Villages of Dungarpur,
scheduled tribal component  Mineral mixture- 384 kg 200 Udaipur, Rajasmand
(DAPSTC) Health input- 550  450 and Dausa districts
 Sheep/ Rabbit feed- 15 tonne 225
 Feeding trough / Rabbit cages/ 378
 minor equipment- 378
 Seed (mustard, chickpea, ground 1305
 nut, bajra, gawar, maize)- 115.54 q 
 Small agriculture tools- 3916 1503
 Animal shed material- 20 20
TSP- NTRS, Garsa Darati, Gloves (50 each) 50 Sissu (Lahoul Spiti)
Magra Field Unit  under Network  Sheep- 21 7 Budgaon, Rawachh,
project on sheep improvement  Sirohi bucks- 7  7 Gogunda, Jhadol
(TSP) Knapsac sprayer-49 49 (Udaipur)
 Plastic Tub, Umbrella, Torch, 
 Bag –100 each 100
 GI sheet- 125, Pipe-125, Fencing 
 bundle– 25
 Water bottle- 50  50
Marwari unit under Network  Rams- 5, LED torch- 40,  145 Villages of Dungarpur 
project on sheep  Cool canvas- 35,   and Udaipur
improvement (TSP) Water camper- 100

Input distribution to beneciaries under different schemes
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Input distribution to beneciaries under different schemes
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MAJOR ACHIEVEMENTS

 For inter- se mated Avishaan sheep over the four 
generations, the prolicacy ranged from 59.5 to 
71.4% with litter size from 1.66 to 1.81 at birth. 
Average least square means of body weights at 
birth, 3, 6 and 12 months of age over the 
generations were 2.7, 15.2, 23.9 and 33.1kg, 
respectively. Average ewe productivity efciency 
(EPE) at 3-month of age of lambs was 21.6 kg   
(19.7 to 24.2 kg in 4 generations), whereas, 
corresponding gure for the same period was 15.1 
kg in monotocus Malpura suggesting that Avishaan 
excelled native Malpura sheep by 43% in EPE.

 In Patanwadi ock, the average daily milk yield 
during 70 days of lactation was 0.754 kg with 0.75 
to >0.90 kg daily yield in 50.50% of ewes. 

 At farm level, the least squares means for adult's 
annual GFY were 2096.32, 1175.00 and 1171.38 g 
in Chokla, Marwari and Magra sheep, respectively.

 At NTRS, Garsa, the average annual adult GFY 
were 1.21 and 1.32 kg in Bharat Merino and Gaddi 
Synthetic, respectively.

 At SRRC, Mannavanur, the average annual adult 
GFYs were 2.12 and 1.70 kg in male and female 
Bharat Merino, respectively. The corresponding GFY 
were 1.83 and 1.24 kg, respectively in Avikalin. 

 The average viability of skin broblast cultures from 
Malpura and Patanwadi sheep before freezing and 
after thawing was 90-95%.

 Study on supplementation of Malpura ewes during 
late pregnancy suggested to have a minimum of 
16% CP in pregnant sheep ration so as to increase 
the birth weight of lambs followed by higher weight 
at weaning which will eventually reduce the age at 
slaughter with desired body weight.

 The concentrate feeding to Malpura ewes can be 
rdlowered by 1/3  (from 300 g to 200 g) by feeding pea 

(Pisum sativum) straw to ewes with shifting of rumen 
fermentation towards more propionic and low butyric 
acid production. Feeding of Napier silage feeding by 

partial replacement of concentrate to Avishaan ewes 
was found advantageous even after reducing 

rdconcentrate feeding by 1/3  of supplementation 
with improvement in digestibility of all the nutrients 
and  higher ruminal microbial nitrogen synthesis.

 Incorporation of hedge lucerne at 30% level in 
complete feed blocks was advantageous in the 
ration of nisher female lambs with improved FCR.

 Feeding of silage containing lemon grass resulted 
in 26.32 and 6.02% less methane emission as 
compared to napier grass and tree leaves, 
respectively in sheep.

 Feeding of complete feed block (concentrate: 
cenchrus hay, 30:70) @ 3% of body weight resulted in 
minimum methane emission in Malpura ewes followed 
by Avishaan and maximum in Patanwadi ewes.

 Herbal blend fed (@ 50g/day) Malpura rams had 
signicantly shorter ejaculation time, higher semen 
volume and sperm count than control group.

 Extra nutrient supplementation to Avishaan ewes 
had no positive effect on prolicacy of ewes. 
However, positive effect was observed on pre-
parturition weight of ewes and birth as well as 
weaning weight of lambs.  

 A newly designed estrus synchronization protocol 
using intravaginal progesterone sponge for 12 
days and GnRH injection at 36 h of the sponge 
withdrawal performs better in terms of conception 
rate than the existing protocol with progesterone 
sponge and 200 IU PMSG at sponge removal. 
Further, the conception rate was found better when 
xed time AI using liquid chilled semen was 
performed at 36 and 44 h of the sponge removal 
than that at 48 and 54 h. 

 The dietary supplementation of n-3 PUFA-rich sh 
oil for two months duration signicantly enhanced 
the ovulation rate in prolic Avishaan ewes by 37.3 
and 44.8% as compared to supplementation of palm 
oil and control diet without any fat supplementation, 
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respectively. The prolicacy was 15.6 and 25.1% 
higher in sh oil-fed ewes than in the palm oil and 
control ewes, respectively. 

 The oral administration of metformin in non-prolic 
Malpura ewes for about 12 weeks signicantly 
improved the number of preovulatory follicles by 
53.2%, ovulation rate by 67.4%, and fetal rate by 
36.5% on D 30 of gestation as compared to control 
ewes. Simultaneously, the metformin administration 
also exerted a signicant suppressive effect on 
circulating concentrations of estradiol, insulin, total 
cholesterol, and LDL-cholesterol.

 Skin surface and rectal temperatures in Malpura 
rams were signicantly higher during heat stress at 
40 and 45°C. The increase in circulating cortisol 
was signicant, while moderate in T  at 40 and 3

45°C.

 The % increase in total antioxidative capacity 
(TAC) was signicantly higher in Dumba ewe milk 
after hydrolysis and ranged from 80 to 134 in 
trypsin hydrolysate and from 5 to 51 in alpha-
chymotrysin hydrolysate. The highest % increase 
in TAC of papain hydrolysate was recorded at 2 h 
incubation with enzyme. 

 Developed antioxidant enriched pro-skin milk lotion 
(Avisudha) from Dumda sheep milk.

 Dietary supplementation of n-3 PUFA-rich sh oil 
for 2 months duration enhanced the follicular 
turnover and ovulation rate by modulating insulin, 
glucose and estradiol levels. The expression of 
genes controlling the level of glucose, insulin, and 
related growth factors in follicles like PPAR-γ, 
GLUT-4, IGF-I, IGF-II and IGFIR were upregulated 
in n-3 PUFA supplemented Malpura ewes.

 SOC at sowing and after harvest of the crop with 
the application of goat manure was signicantly 
higher than other organic manure applications and 
control. Sheep and rabbit manure were at par in 
respect of SOC at sowing and signicantly higher 
than avikhad and control. After harvest of the crop, 
estimated SOC was at par on application of 
avikhad, sheep manure and goat manure and 
signicantly higher to that of control. Among 
organic manures, rabbit manure application 

registered maximum soil-Cu and soil-Zn after 
harvest of the crop as well as dry fodder yield of 
Clitoria ternatea.

 Application of 100% recommended dose of 
nitrogen (RDN), 75% RDN + waste wool (WW) @ 
500 kg/ha and 100% RDN + WW @ 500 kg/ha 
registered 32.7, 41.7 and 53.5% higher green 
fodder yields of Avena sativa over control, 
respectively.

 Virtual water requirement in lambs fed oat dry 
fodder with canal water (3759 lit) was found less to 
gain per unit of body weight compared to ground 
water (5301 lit) and therefore are more water 
productive for sheep production.

 In arid ecology, water productivity of Sewan hay 
3was higher (0.50 m /kg) than Dhaman hay (0.69 

3m /kg). Feeding of Dhaman in combination of Guar 
dry fodder was found most productive in terms of 
virtual water requirement for sheep production 
system.

 The overall annual equivalent average death rate 
(EADR) in sheep ocks at Avikanagar was 0.372 per 
1000 sheep days at risk. The major non-specic 
causes of mortality were hepatitis (28.8%), 
pneumonia (20.2%), septicaemia/toxaemia (12.9%) 
and enteritis (8.3%). In goat ock, the overall EADR 
was 0.333 per 1000 goat-days at risk. 

 Identied and managed red gut syndrome, hepato-
cellular carcinoma in sheep and multiple organ 
dysfunction syndrome in neonatal lambs. On 
RBPT, the seropositivity for brucellosis was 13.8 
and 43.24% for sheep from farm and eld, 
respectively.

 The overall annual incidence of Strongyle spp, 
Trichuris spp, S. papillosus, Moneizia spp and 
Eimeria spp was 67.8, 0.2, 13.5, 2.4 and 22.1%, 
respectively. The overall annual intensity of 
strongyle infection was 783.3 epg and varied 
signicantly from 72.1 (Mar) to 2489.3 epg (Sep) 
with a single peak before anthelmintic intervention. 

 In rabbits, the overall annual incidence of Eimeria 
infection was 24.9%. Seasonally it ranged from 
11.2 (Jun-Aug) to 46.6% (Dec-Feb). The monthly 
incidence remained >40% from November to 
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February. The overall mean intensity of infection 
was 7150 opg. Seasonally, it ranged from 20 (Mar-
May) to 24570 opg (Sep-Nov) indicating a direct 
relationship with kindling season (mid Sep to mid 
Mar) and availability of weaner and grower. Age-
wise prole showed signicant variation with higher 
intensity (14650 opg) in young (weaner/grower) as 
compared to adult (1980 opg). 

 On in vitro EHA, aqueous extracts of leaves and 
fruits of Harsingar were highly effective (>95%) 
both in inhibiting embryonation and hatching of 
eggs. All the extracts of Ardu bark had moderate 
(>70%) inhibitory action on egg embryonation 
(except ethanol extract) and marked (>90%) 
inhibitory effect on egg hatching (except the 
acetone extract). Methanol, ethanol, hydroalcohol 
and acetone extracts of Reetha fruit had no 
embryonicidal effect but were highly effective in 
preventing egg hatching (>95%). Though on in vitro 
LMA, all the extracts of leaves and fruits of 
Harsingar showed excellent larvicidal activity; 
however, ethanol extract of leaves and methanol 
extract of fruit had highest larvicidal activity. All the 
extracts of Ardu bark and Reetha fruit had excellent 
larvicidal property.

 Inspite of anthelmintic drench in September in S line, 
the monthly mean FECs remained signicantly lower 
in R line compared to S line on majority of occasions. 
At NTRS, Garsa, during favourable climatic 
conditions intensity of infection remained 30-65% 
lower in R line than S line. The magnitude of FECs in 
ewes lambed during spring season exhibited 
absence of typical peri-parturient rise in strongyle 
egg counts in both the lines. However, peri-parturient 
rise in FEC was observed in S-line ewes only lambed 
during autumn. Thus, breeding for nematode 
resistance has potential epidemiological benets by 
reducing pasture infectivity.

 Real time PCR showed up regulated expression of 
Interferon gamma in S line sheep as compared to R 
line sheep in both the breed Marked increase in the . 
level of IL5 was also observed in R line Malpura 
sheep. At pre-drenched stage (August), IL2, IL6, 
IL12 and IL13 gene expression was signicantly 
upregulated in R sheep as compared to S sheep. At 
post-drench stage (September), IL6 was 

upregulated and IL18 was downregulated in the R 
sheep as compared to S sheep. Study suggests a 
Th2 dominated response of parasite resistance in 
Malpura sheep.

 Replacement of concentrate up to 40% with 
Moringa leaves in rabbit pallets yield better feed 
cost with satisfactory growth performance in 
rabbits.

 Developed value added products like handloom 
carpets from improved coarse wool (using dehairing 
technique), baby quilt from wool/Angora blended 
(70:30) needle punch sheet and blended fabric for 
knitwear's / menswear, jackets from camel wool.

 A cost-effective mechanical processing (woolen 
carding process) followed by one passage of slow 
speed cotton carding for quality improvement of 
Avishaan wool was explored.

 Wool based sapling bag (70% wool) has better shelf-
life than pure coarse wool sapling bag. Evaluation of 
wool sapling bags for seed germination exhibited 
that 16% higher seed germination in wool based 
sapling bag (92.5%) than plastic bag (76.5%). On 

th90  day, overall plant height was 11-12% higher with 
wool based sapling bags.

 Developed rice straw (RS) based reinforced bio-
composites. The alkali + enzyme treatment 
resulted in the maximum (20%) improvement in 
tensile strength of bio-composite. Impact strength 
(toughness) of the treated RS bio-composites was 
improved by 80 to 93%. The compressive strength 
improved by 43.7 and 87.5% for alkali and enzyme 
treated RS bio-composites, respectively. Sound 
transmission loss of RS bio-composites was found 
in the range of 26–29 dB. Thus, enzyme-modied 
RS reinforced bio-composite is a good way of 
valorization of rice straw into a useful industrial 
product for civil and home furnishings applications.

 To estimate the sound transmission loss through 
composites and other materials an apparatus was 
designed and fabricated. The developed device is 
not only simple yet robust and reliable set-up for 
sound transmission loss measurement. A patent 
has been awarded for the developed apparatus on 
15.12.2022 with patent no. 414672.
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 Study on climate adjusting wool textiles exhibited 
increased thermal resistance of PCM coated 
textiles as compared to the control wool fabric. The 
PCM coated wool textiles provided warmth in cool 
condition and coolness in hot condition. Among all 
three PCMs (PEG-1000, eicosane and tetradecanol), 
the eicosane PCM has been found most benecial 
which reduced the hotness by around 1.8°C. Similarly 
in cold condition also, eicosane PCM has been found 
better than the other two.

 Tree bean and Indian Madar were found as a good 
natural dye source for woolen fabrics.

 The combination of plasma and chitosan signicantly 
reduced the relaxation shrinkage of wool.

 The benets of the wool mulch include high soil 
moisture content and higher plant growth. The fruit 
size and yield was also better in wool mulch 
compared to the control treatment.

 Signicantly higher dressing % (ELW) was 
observed in Malpura lambs (54.19) than Avishaan 
(52.08) lambs.

 Higher dressing % and redness value of meat was 
observed in Moringa leaves fed lambs as 
compared to Khejri fed lambs. 

 Signicantly higher antioxidant activity, heamation 
and heam iron and lower TBARS values were 
observed in lambs fed Amla leaves (25%) with 75% 
concentrate. The antioxidant activity in meat was 
increased signicantly with increase in level of 
moringa in the diet.

 Incorporation of 10% sheep plasma protein 
hydrolysate was found best for use in emulsion-
based mutton sausages.

 Farmers (34753) were benetted through 
exhibitions, visits, interface meetings, trainings, 
gosthies, demonstrations, mobile based advisory, 
literature support, awareness campaign, input 
support and inter-institutional linkage.

 In Farmer-FIRST scheme, farmer families were 
benetted through technological demonstrations 
and input support under livestock, crop, horticulture 
and natural resource management based 
modules. Awareness was created about recent 

development in agriculture and animal husbandry 
through educational tour (24 farmers), trainings (30 
women), interactive meetings (294 farmers) and 
exposure visits (24 farmers).

 Ten scientists and four administrative staff of 
institute attended the training programme. 

 For skill development of ofcials, farmers and 
women artisans in sheep and rabbit farming, 54 
training programmes (1339 participants) were 
organized. Beside, this a total of 5054 stakeholders 
were awared about recent development in sheep 
and rabbit production on their exposure visit to the 
institute.

 A total of 19 students from various state universities 
pursued their post-graduate and Ph.D research 
programme in the institute. In addition, 262 
students from 6 colleges were imparted internship 
training at the institute.

 This year a total of 20 incubatee were registered 
under ABIC and singed 8 MoUs in the area of sheep 
and rabbit production.

 A total of 2014 sheep, 369 goats and 2241 rabbits 
from various projects of the institute were sold / 
distributed to farmers for improvement of their 
ock. 

 A total of 37 research papers were published (21 
National and 16 International) and 54.1% of articles 
were published in >6.00 NAAS rated journals 
(including 29.8% in >8.00 NAAS rated journals).

 This year institute has awarded one patent for 
Sound transmission loss tester and two trademark 
for Avi-Rakshak and Avisep.

 Budget allocation was utilized by almost 100.00%. 
Revenue of Rs. 301.24 lakh was generated from 
sale of institute technology, products and testing 
and training charges etc.
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GENETIC IMPROVEMENT OF NATIVE SHEEP 
FOR MUTTON, WOOL AND MILK PRODUCTION

Avishaan ram

RE analysis of PCR product of FecB gene 
B+(Lane 1, 3, 5, 6, 8, 10: heterozygous Fec  lambs; lane 2, 4, 

BB7, 9: homozygous Fec  lambs; lane L: 50 bp DNA ladder)

st The 1 six monthly GFY and adult annual GFY were 457 and 
791 g, respectively. The overall average daily milk yield in 
ewes during both the lambing seasons of lambing in 2022 
was 748 g. The survivability at 0-3, 3-12 months and adult 
stage was 76.28, 97.40 and 96.74%, respectively.

For genotyping of FecB gene, a total of 303 DNA were 
extracted from blood samples of Avishaan and GMM lambs 
born during the year 2022. The carrier of FecB gene was 
100% in lambs born from both the genotypes suggesting 
segregation of FecB gene in the progenies as a major gene.

1        2      3      4       5       6      7       8      9       10      L

bp

1000

500

250
200
150
100

50

140 bp
110 bp

B+    BB   B+    BB    B+   B+   BB    B+   BB  B+

Generation Ewes Lambs Multiple  Litter size                       Type of birth (%)

 lambed born birth % at birth Single Twins Triplets Quad 

G-1 274 455 59.49 1.66 40.51 53.65 5.47 0.36
G-2 472 856 71.39 1.81 28.60 62.29 8.26 0.85
G-3 376 665 60.90 1.77 39.09 46.01 13.56 1.33
G-4 60 104 66.67 1.73 33.33 58.33 8.33 -

Generation-wise prolicacy and litter size of Avishaan ewes (2011-2022)

The analysis of data on growth and prolicacy traits of 
inter- se mated Avishaan sheep over the four generations 
obtained during 12 years (2011-22) reveal that the 
prolicacy in Avishaan sheep over the four generations 
ranged from 59.5 to 71.4% with litter size from 1.66 to 1.81 
at birth. Average least square means of body weights at 
birth, 3, 6 and 12 month of age over the generations were 
2.7, 15.2, 23.9 and 33.1kg, respectively. All the factors viz. 
generation, sex of lamb and type of birth were found 
signicant for body weight at different ages of lambs. 

Average ewe productivity efciency (EPE) at 3-month of 
age of lambs was 21.6 kg (19.7 to 24.2 kg in four 
generations), whereas, corresponding gure for the same 
period was 15.1 kg in monotocus Malpura suggesting  
that Avishaan excelled native Malpura sheep by 43% in 
EPE. These results suggested that rearing of prolic 
Avishaan sheep is relatively more benecial in terms of 
more sheep per sheep as compared to monotocus sheep.

Genetic evaluation and propagation of 
prolic Avishaan sheep 

Institute project: AGB/01/01/20-25

RC Sharma, Rajiv Kumar, Arun Kumar, PK Mallick, AS Meena 
and DK Sharma 

At farm, the overall average body weights of Avishaan lambs 
born during 2022 were 2.63, 13.97, 23.48 and 30.68 kg at 
birth, 3, 6 and 12 months of age, respectively. Annual 
tupping and lambing rates on tupped basis was 100.40 and 
92.06%, respectively. During the year 2022, the prolicacy 
in Avishaan ewes was 62.93% with litter size of 1.72.
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Generation-wise least squares means body weights (kg) of Avishaan lambs (2011-2022)

Factor Birth weight 3-month weight 6-month weight 12-month weight
Overall  2.65±0.02 15.16±0.13 23.87±0.22 33.11±0.31
Generation ** ** ** **
 G-1 2.53±0.03 14.67±0.18 22.35±0.26 30.14±0.39
 G-2 2.65±0.02 16.31±0.14 25.02±0.20 33.25±0.26
 G-3 2.66±0.03 14.98±0.16 23.83±0.26 33.72±0.36
 G-4 2.77±0.06 14.67±0.37 24.29±0.75 35.33±1.05
Sex  ** ** ** **
 Male 2.73±0.02 15.93±0.15 25.80±0.25 37.04±0.37
 Female 2.58±0.02 14.39±0.15 21.94±0.26 29.18±0.35
Type of birth ** ** ** **
 Single 2.93±0.03 17.44±0.20 25.94±0.31 34.25±0.42
 Multiple 2.38±0.02 12.88±0.12 21.80±0.22 31.97±0.32

** - Signicant (P<0.05)

Generation-wise ewe productivity efciency of Avishaan 
ewes (2011-2022)

Factor Birth 3-month
Overall 4.34 21.57
Generation
 G-1 3.97 20.10
 G-2 4.47 24.17
 G-3 4.43 19.67
 G-4  4.52 19.73
Type of birth
 Single 2.91 14.76 
 Multiple 5.11 25.23

Under multi location eld testing programme, a total of 
152 (74 male and 78 female) Avishaan sheep 
possessing FecB gene were provided to farmers and 
government agency of Rajasthan, Haryana, Himachal 
Pradesh and Karnataka.

Genetic improvement of Malpura sheep 
for mutton production in farm and eld 

Mega Sheep Seed Project

PK Mallick, SS Misra, Arun Kumar, AS Mahla, RS Godara and 
Y Meena

At farm, the overall least squares means of body 
weight in Malpura lambs at birth, 3, 6 and 12 months of 
age were 3.26, 15.25, 26.70 and 32.69 kg, 
respectively. The overall least squares means for ADG 
during 0-3 and 3-6 months were 132.12 and 105.63 g, 
respectively. stThe least squares means for 1  six 
monthly, adult six monthly and adult annual GFY were 

Malpura ram

488, 426 and 889 g, respectively. The tupping and 
lambing rate on tupped basis was 109.09 and 104.04%, 
respectively. Survivability at 0-3, 3-12 months and adult 

stage in Malpura was 82.39, 99.15 and 94.87%, 
respectively. A total of 236 (109 male and 127 female) 
animals were sold / distributed to farmers.

In the eld ocks of 3 centres, a total of 57 farmers from 
20 villages were followed. A total of 3349 animals 
(including 2211 breedable ewe) were covered. The least 
squares means for body weights at birth, 3, 6 and 12 
months of age were 3.17, 14.51, 19.26 and 31.76 kg, 
respectively. Out of 2211 ewes available, 1463 lambing 
were recorded with a lambing rate of 66.16%. The 
annual GFY was 1113 g.
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Growth and reproductive performance of different 
genotypes

Parameter Avishaan Patanwadi Malpura
Av. body weight (kg)
 Birth 2.63 3.37  3.26
 3 month 13.97 17.00 15.25
 6 month 23.48 26.54 26.70
 12 month 30.68 32.80 32.69
Reproduction
 Tupping% 100.40 101.76 109.09
 Lambing%  92.06 84.97 104.04
 (tupped basis)
 Litter size at birth 1.72 1.04 1.05
Type of births (%)
 Single 37.07 91.84 88.35
 Twins 48.71 8.16 11.00
 Triplets/Quadruplets 14.22 - 0.65
Mean GFY (kg)

st 1  six monthly 0.457 0.623 0.488
 Adult annual 0.791 1.054 0.889
Annual survival (%)
  0-3 Month 76.28 86.27 82.39
  3-12 Month 97.40 95.73 99.15
  Adult 96.74 96.33 94.87

Patanwadi ram

Average daily milk yield (kg) of Patanwadi at different 
stage of lactation

Factor 70 days 1 M 2 M 3 M
Overall 0.754 0.845 0.665 0.498
Parity NS NS NS NS

st  1 0.765 0.855 0.683 0.492
nd  2 0.761 0.860 0.650 0.530
rd  3 0.770 0.873 0.669 0.508

th  >4 0.720 0.795 0.657 0.463
Season ** ** NS NS
 Spring 0.706 0.777 0.637 0.465
 Autumn 0.802 0.913 0.692 0.532

The correlation between milk yield and udder 
measurementat different weeks of lactation exhibited 
that milk yield was signicant on all occasions of udder 
measurements.

 Correlation between milk yield and udder measurement 
in different weeks of lactation in Patanwadi sheep

Trait                                                     Lactation week
  1 4 7 10

Milk yield(kg) 0.842 0.913 0.646 0.519
Udder (cm)
 Circumference  36.53** 35.19* 32.53** 30.86**
 Depth  14.02** 13.44* 12.66* 12.03
 Width 13.51 13.03 12.50 11.88**
Teat (cm) 
 Distance  13.08* 12.63* 12.27 11.77*
 Length  4.45 4.55 4.12 3.85
 Circumference 6.67 6.65* 6.18 6.02

Annual tupping and lambing rate on tupped basis was 
101.76 and 84.97%, respectively. The survival rates 
during 0-3, 3-12 months and adult stages were 86.27, 

97.35 and 96.33%, respectively. First six monthly and 

Genetic improvement and development 
of Patanwadi as dairy sheep 

Institute project: AGB/01/02/21-25

PK Mallick, RC Sharma, Arvind Soni and RS Godara 

The overall least squares mean body weights at birth, 
3, 6 and 12 months of age were 3.37, 17.00, 26.54 and 

32.80 kg, respectively. Average daily gain in body 
weight from 0-3 and 3-6 and 6-12 months were 149.91, 
100.77 and 40.09g, respectively. In male, the average 
body weights at 1, 2, 3 and 4 yr of age were 37.9, 54.7, 
60.4 and 61.2 kg respectively while in female at 1, 2, 3, 
4, 5, 6 and >6 yr of age were 31.3, 35.8, 40.3, 41.3, 
40.9, 40.3 and 40.0 kg, respectively.

The average daily milk yield for 70 days of lactation 
was 0.754 kg. The proportion of ewes with average 
daily milk yield of >0.90, 0.75 to 0.90, 0.50 to 0.75 and 
<0.50 kg was 26.80, 23.71, 44.21 and 4.12%, 
respectively.
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adult annual GFY were 0.623 and 1.054 kg, 
respectively. A total of 77 (48 male and 29 female) 
Patanwadi sheep were sold during the year.

Marwari ram

st The least squares means for lamb's 1 wool clip was 
730.0 g. The least squares means for adult's annual, 
spring and autumn clips were 1175.0, 599.0 and 549.0 g, 
respectively. The overall means for bre diameter, 
staple length and medullation were 36.88 µ, 6.39 cm and 
46.61%, respectively. The tupping and lambing rates on 
tupped basis were 96.22 and 92.10%, respectively. The 
average age at rst service and lambing was 440 and 
630.5 days, respectively .The average weight at rst 
service and lambing was 27.1 and 30.1 kg, respectively. 
The overall survivability of Marwari sheep was 98.88%. 
A total of 197 Marwari sheep were to the farmers of 
breeding tract for rearing and genetic improvement in 
the animals.

Improvement of Marwari sheep for 
carpet wool production through 
selection

Network Project on Sheep Improvement

Ashok Kumar, HK Narula (up to 30.04.2022), Nirmala Saini 
(from 01.05.2022), Ashish Chopra, Madan Lal and Kamlakar 
Gurao

The overall least squares mean body weights at birth, 3, 
6 and 12 months of age were 3.0, 16.0, 22.5 and 30.2 kg, 
respectively.

Evaluation and genetic improvement 
of Magra sheep in eld conditions 

Network Project on Sheep Improvement

Ashish Chopra, HK Narula (up to 30.04.2022), Nirmala Saini 
(from 01.05.2022), Ashok Kumar and Kamlakar Gurao

Farm unit: The overall least squares means of body 
weights in Magra lambs at birth, 3, 6 and 12 months of 
age were 3.11, 14.85, 21.78 and 30.38 kg, respectively. 
The overall least squares means for ADG during 0-3, 3-6 
and 6-12 months were 130.31, 76.28 and 40.26 g, 

strespectively. The least squares means for lamb's 1  and 
nd2  wool clips were 983.13 and 454.41 g, respectively. 

The least squares means for adult's annual, spring, 
autumn and winter clips were 1771.38, 498.73, 831.94 

Magra ram

and 402.01 g, respectively. The overall means for bre 
diameter, staple length and medullation were 35.82 µ, 
7.44 cm and 30.81%, respectively. The overall tupping 
and lambing rate on tupped basis was 97.74 and 
89.86%, respectively. The overall survivability of Magra 
sheep was 96.50%. A total of 104 animals were sold / 
distributed to farmers.

Field unit: A total of 65 sheep farmers associated with 
the project at Kotda, Goleri and Darbari centres are 
rearing 7068 sheep (including 4425 breedable ewes). 
The overall means of body weight in Magra lambs at 
birth, 3, 6 and 12 months of age were 2.97, 14.09, 21.28 
and 27.23 kg, respectively. The overall average adult six 
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Comparative performance of wool type sheep breeds

Parameter Chokla Marwari Magra Avikalin Bharat Merino Synthetic sheep

Mean body weight (kg)
 Birth 3.02 3.00 3.11 3.35 3.99 3.59
 3 month  18.09 16.00 14.85 18.00 18.35 14.06
 6 month 26.02 22.50 21.78 20.82 23.15 20.82
 12 month 27.00 30.20 30-38 32.5 35.67 27.59
Reproduction 
 Tupping%  98.05 96.22 97.74 94.82 96.07 95.48
 Lambing% (tupped basis) 94.70 92.10 89.86 92.72 83.67 90.00
Mean GFY (kg)

st 1  Clip /six monthly  0.868 0.730 0.983 1.080 1.125 0.880
 Adult annual 2.096 1.175 1.771 1.485 1.910 1.320
Wool quality
 Staple length (cm)  6.45 6.39 7.44 7.15 5.51 3.81
 Fiber diameter (µ)  30.71 36.88 35.82 31.34 21.52 19.12
 Medullation (%)  11.40 46.61 30.81 46.95 0.00 0.18

monthl GFY per clip was 571.85 g. The overall lambing 
rate was 73.01%. A total of 7423 enterotoxaemia, 3530 
sheep pox, 5000 PPR vaccination and 10505 
anthelmintic drench were performed in the eld. A total of 
8 breeding rams were purchased from eld and a total of 
45 breeding rams were given to adopted sheep farmers 
from Institute farm as per the mandate of the project.

Chokla ram

Genetic improvement of Chokla sheep 
for carpet wool production 

Institute project: ARC/02/01/20-25

Ashish Chopra, HK Narula (up to 30.04.2022), Nirmala Saini, 
Ashok Kumar and Kamlakar Gurao

The overall least squares means body weights in Chokla 
lambs at birth, 3, 6 and 9 months of age were 3.20, 
18.09, 26.02 and 27.00 kg, respectively. The overall 
least squares means for ADG during 0-3 and 3-6 months 
of age were 165.58 and 110.98 g, respectively.

st nd rdThe least squares means for lamb's 1 , 2  and 3  wool 
clips were 867.97, 628.20 and 557.61 g, respectively. 
The least squares means for adult's annual, spring, 
autumn and winter clips were 2096.32, 761.67, 808.26 
and 516.76 g, respectively. The overall means for bre 
diameter, staple length and medullation were 30.71 µ, 
6.45 cm and 11.40%, respectively. The overall tupping 
and lambing rate on tupped basis was 98.05 and 
94.70%, respectively. The overall survivability of Chokla 
sheep was 96.83%. A total of 105 animals (47 male and 
58 female) were sold / distributed to farmers.

Genetic improvement of Bharat Merion 
and Gaddi Synthetic sheep under sub-
temperate climatic condition for ne 
wool production 

Institute project: NTRS/03/01/ 20-25

Abdul Rahim, OH Chaturvedi and Rajni Chaudhary

In Bharat Merino and Gaddi Synthetic lambs born during 
spring 2022, the overall average body weights at birth, 3 
and 6 months of age were 3.69, 14.93 and 21.21 kg and 
3.59, 14.06 and 20.82 kg, respectively. For lambs born 
during spring 2021, the overall average body weight at 
12 months of age was 27.59 kg.
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Synthetic ram at NTRS, Garsa

The annual tupping and lambing rates on tupped basis 
were 95.48 and 90.00% in both the breeds. First six 
monthly GFY in Bharat Merino and Gaddi Synthetic 
lambs were 0.92 and 0.88 g, respectively. Adult annual 
GFY were 1.21 and 1.32 kg in Bharat Merino and Gaddi 
Synthetic, respectively. The staple length, ber diameter 
and medullation were 3.87 and 3.81 cm, 19.30 and 
19.12 µ and 0.29 and 0.18%, respectively in rst six 
monthly wool clip from Bharat Merino and Gaddi 
Synthetic lambs, respectively. The overall annual 
equivalent average death rate (EADR) per 1000 animal 
days at risk was 0.21 and 0.17 in Bharat Merino and 
Gaddi Synthetic sheep, respectively.

A total of 47 Bharat Merino (32 males and 15 females) 
and 57 Gaddi Synthetic (33 males and 24 females) were 
sold to State Animal Husbandry Department and 
farmers in the temperate Himalayan region of Himachal 
Pradesh for genetic improvement of farmers' ocks.

Bharat Merino ram

The tupping was 96.07% for spring season. Lambing 
rates on tupped basis was 83.67%.The average annual 
adult GFYs were 2.12 kg in male and 1.70 kg in female. 

stThe average 1  six monthly GFYs were 1.06 and 1.19 kg 
for male and female lambs, respectively. Average bre 
diameter, medullation and staple length were 21.52µ, 
0.00% and 5.51 cm, respectively. The survivability 
between 0-3 months, 3-6 months, 6-12 months and 
adults was 97.20, 99.14, 95.78 and 98.71%, 
respectively. A total of 151 sheep (69 male and 82 
female) were sold to farmers of Karnataka and Tamil 
Nadu for breed improvement.

Genetic improvement of Avikalin 
sheep through selective breeding

Institute project: SRRC/04/02/20-25

K Pachaiyappan, SMK Thirumaran, P Thirumurugan, G 
Nagarajan, AS Rajendiran (upto 31.03.2022), S Rajapandi 
and G Murali

The overall average body weights of Avikalin at birth, 3, 6 
and 12 months of age were 3.35, 18.00, 20.82 and 32.15 
kg, respectively. The average daily gain during 0-3, 3-6 
and 6-12 months were 162.8, 31.3 and 62.9 g, 
respectively. The tupping was 94.82% for spring 
season. Lambing rate on tupped basis was 92.72%.

The average annual adult mean GFYs were 1.83 kg in 
stmales and 1.24 kg in females. The average 1  six 

monthly GFYs were 1.12 and 1.04 kg for male and 
female lambs, respectively. Average ber diameter, 
medullation and staple length were 31.34µ, 46.95% 

Performance improvement of Bharat 
Merino sheep through selective breeding 

Institute project: SRRC/04/01/20-25

P Thirumurugan, SMK Thirumaran (upto 31.03.2022), G 
Nagarajan, AS Rajendiran (upto 31.03.2022), K Pachayaippan, 
S Rajapandi and G Murali

At farm, the overall least squares means of body weight 
in Malpura lambs at birth, 3, 6 and 12 months of age 
were 3.26, 15.25, 26.70 and 32.69 kg, respectively. The 
overall least squares means for ADG during 0-3 and 3-6 
months were 132.12 and 105.63 g, respectively.
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Avikalin ram Sirohi buck

and 7.15 cm, respectively. The survivability between 0-3, 
3-6, 6-12 months and adults was 99.20, 99.00, 93.10 and 
99.42%, respectively. A total of 85 sheep (27 males and 58 
females) were sold to farmers for breed improvement.

100µm

Cell preservation: A- Tissue explants; B- Cell migration; 
C- Trypan Blue dye exclusion assay; D, E- Fibroblast 

cells (Passage 3)

Genetic improvement of Sirohi goats 
for meat and milk production 

AICRP on Goat Improvement

SS Misra, PK Mallick, Arun Kumar, SMK Thirumaran and 
Srobana Sarkar

The overall least squares means for body weights of 
kids (born during 2021-22) at birth, 3, 6 and 12 
months of age were 3.20, 12.23, 22.14 and 28.96 kg, 
respectively. The average daily gain was 100.16 and 
73.26 g from 0-3 and 3-12 months of age, 
respectively.The least squares means for milk yield 
at 90 days milk, 150 days, total lactation and 
lactation length of does kidded during 2021-22 were 
85.76, 122.70, 129.18 litres and 173.95 days, 
respectively. The effect of lactation order was 
signicant on all these traits. The annual tupping and 
kidding rate on tupped basis was 88.98 and 
103.14%, respectively with a litter size of 1.24.

The annual mortality rates in 0-3, 3-6, 6-12 month age 
group and in adults were 7.82, 4.62, 0.00 and 2.42%, 
respectively. A total of 369 goats (167 males and 202 
females) were sold/distributed to farmers, Government 
and non-government agencies for improvement of their 
goats for meat and milk production.

Consortium Research Platform on 
Agrobiodiversity

Inter-institutional Project

Rajiv Kumar and RS Godara

A total of 15 marginal ear tissue samples from Patawadi, 
Malpura and Kendrapada sheep were collected. Tissue 
explants were cultured as per standard protocol. 
Viability of cells was determined by trypan blue dye 
exclusion method. Passage 4 (P4) cells (70 vials) were 
preserved in LN . 2

Skin broblast primary cultures (stored in LN ) from 2

Malpura and Patanwadi sheep were checked for quality 
by thawing and sub-culturing. After cryopreservation 
process, two preserved cryovials of male sheep (P-4) 
were recovered from the -196ºC after 6 months of 
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storage for cell reseeding. The cell population before 
6freezing in one vial was ~1x10 . The preserved cells and 

medium were transferred to sterile tube and centrifuged 
at 1800 RPM for 10 min. Supernatant was removed and 
the cells were sub-cultured in a T25 ask containing 
DMEM with 10% FBS and 1x antimicrobial solution. To 
determine the PDT (population doubling time), cells 
were plated into 4 well plate, cells were counted twice a 
day at 12h interval up to 132 h and mean cell number 
were plotted against the time. Three phases viz, lag, log 
and stationary were observed for 1, 4 and 1 day, 
respectively.

Population doubling time (h) of cryopreserved cells

The average viability before freezing and after thawing 
was 90-95%. Furthermore, the cells could grow several 
passages (9) after thawing which demonstrated the 
optimal cell culture condition and healthy growth of 
broblast cells. 

100µm

100µm

Ear broblasts cells from Malpura sheep 
before and after preservation
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ENHANCING PRODUCTIVITY OF SHEEP BY 
NUTRITION AND REPRODUCTION

concentrate was reduced to 250 g and roughage fed 
was a mixture of cenchrus + pea straw (50:50), whereas 
in test group 2, concentrate was further reduced to 200 g 
and roughage fed was pea straw only. Pea straw 
consists of 8.8% CP and is a source of digestible bre.

Nutrient Percent

Dry matter 91.3
Organic matter 94.1
Total ash 5.9
Crude protein 8.8
Ether extract 1.8
Neutral detergent ber 68.7
Acid detergent ber 52.0
Lignin 10.1
Hemicellulose 16.7
Cellulose 41.9

Composition of Pea straw

Adding pea straw in the feeding of ewes increased 
protein and energy intake and improved digestibility of 
these nutrients. Rumen fermentation revealed a shift 
towards more propionic and low butyric acid production. 
Ewes fed on pea straw even by lowering concentrate 
feeding resulted in higher body weight revealing that by 
feeding pea straw the concentrate feeding can be 

rdlowered by 1/3  i.e. from 200 g instead of 300g.

Silage feeding by part ial  replacement of 
concentrate in Avishaan ewes: Two types of silage 
were made of hybrid Napier grass harvested at pre-
bloom stage, chaffed fresh and divided into two lots. To 
bring down the moisture content to 65%, dry maize 
stover and dry ardu leaves were added at 15% in lot 
one and two, respectively. In each lot, 1.0 kg 
molasses/ 100 kg material was sprinkled over, mixed 
and whole material was packed in plastic drum, 
compressed and sealed to make it airtight. This 
material was kept and stored for 90 days till it was 
converted into silage. Based upon the silage pH, it was 
graded in the 'Good' quality and its dry matter varied 
from 39.0 and 42.0% and crude protein 9.2 and 10.9% 
in silage 1 and 2, respectively.

Augmenting mutton production and 
its value addition through rumen 
manipulation and economic feed 
formulation 

Institute project: NUT/01/01/ 20-25

AS Rajendiran (from 26.04.2022), RS Bhatt, Srobana Sarkar 
and Arvind Soni

Nutrition of Malpura ewes during late pregnancy 
(last 4 weeks of gestation) and assessing the lamb 
performance: A study was conducted on advanced 
pregnant Malpuraewes (71) with two levels of crude 
p r o t e i n  ( 1 6 . 0  a n d  1 8 . 5 % )  w i t h  o r  w i t h o u t 
supplementation of calcium soap (2%). The ewes were 
randomly grouped in four groups as T1: Control (16% 
CP), T2: high CP (18.5%), T3: high energy (2% Ca soap 
+ 16% CP) and T4: high energy with high CP (2% Ca 
soap + 18.5% CP). In addition to 6 h of grazing, all the 
ewes were offered 400 g concentrate feed per head per 
day from 4 to 6 weeks prior to lambing and continued for 
10 to 12 weeks post-lambing. Birth weight of lambs was 
maximum (3.84±0.03 kg) in high protein ration and 
followed by in high energy ration (3.63±0.03 kg). 
Similarly, weaning weight was highest (22.64±0.19 kg) 
in high protein ration supplemented group with an ADG 
of 208.8 g.  It was concluded that increased protein level 
(18.5% CP) of ration has denite positive inuence on 
higher body weight at birth and weaning in Malpura 
lambs. Further it is suggested to have a minimum of 16% 
CP in pregnant sheep ration so as to increase the birth 
weight of lambs followed by higher weight at weaning 
which will eventually reduce the age at slaughter with 
desired body weight.

Partial replacement of concentrate by feeding pea 
(Pisum sativum) straw to Malpura ewes: Pea straw is 
a new roughage feed resource for livestock feeding. 
Looking into its proximate composition a study was 
conducted on its feeding potential in adult ewes. Adult 
Malpura ewes (30) were divided randomly into three 
groups. Group 1 was kept as control and fed 300 g 
concentrate and ad libitum cenchrus hay. In test group 1, 
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Preparation of silage in plastic drums

Adult Avishaan ewes (24) were divided into three groups. 
Ewes in conventional (control) were fed on 300 g 
concentrate and ad libitum cenchrus grass. In Silage-1 and 
Silage-2 group, ewes were offered 200 g concentrate and 
ad libitum respective silage. Experiment conducted for 60 
days and in between a metabolic trial was conducted. In the 
end, rumen liquor samples 4 h post feeding from each ewe 
were collected to study the rumen fermentation. Hedge lucerne

Silage ready for animal feeding

Plane of nutrition revealed higher DCP and lower energy 
intake with silage feeding. Digestibility of all the nutrients 
was improved with silage feeding. Silage feeding 
revealed higher ruminal microbial nitrogen synthesis. 
Ewes maintained similar body weight in all the treatment 
revealing that silage feeding in adult Avishaan sheep is 
advantageous even after reducing concentrate feeding 

rdby 1/3  of supplementation.

Effect of adding Hedge lucerne at graded level on 
the performance of Malpura weaner female lambs: 
Weaner Malpura lambs (30) were divided into three 
groups and fed three different types of feed blocks. Feed 

block-1 were made by mixing 65 parts concentrate, 5 
parts molasses and 30 parts cenchrus hay. Feed block-2 
were made by mixing 65 parts concentrate, 5 parts 
molasses 15 parts cenchrus hay and 15 parts  chaffed, 
dried hedge lucerne. In feed block-3, all the cenchrus 
grass was replaced with chaffed, dried hedge lucerne. 
These feed blocks were fed ad libitum up to sixty days to 
female lambs in groups.

Average daily gain was 108.8, 96.3 and 79.3 g in feed 
block-3, 2 and 1, respectively. Similarly, the feed 
conversion ratio was also improved with the 
incorporation of hedge lucerne. It was concluded that 
hedge lucerne at 30% level is advantageous in the ration 
of nisher female lambs.

Veterinary Type Culture - Rumen 
Microbes 

Network Programme

Srobana Sarkar and RS Bhatt

Isolation and characterization of tannin degrading 
bacteria: From sheep rumen fed tannin rich diets, six 
isolates of tannin degrading bacteria were isolated, 
sequenced and submitted to VTCC repository, ICAR- 
NIANP Bengaluru. All isolates belonged to family 
Enterobacteriaceae and were obligatory anaerobes, 
showed negative response against catalase and indole 
production test. All isolates were MR positive except 
RSAA71. All isolates were unable to ferment glucose 
and produce gas. Citrate was utilized by RSAA70, 
RSAA71, RSAA73, while RSAA69, RSAA72 and 
RSAA74 did not utilize citrate. Isolates RSAA69, 
RSAA70 and RSAA72 showed negative response to VP 



107
ICAR-CSWRI, Avikanagar

Annual Report 2022

test, whereas rest of the isolates was VP positive. 
Isolates showed varied response against the different 
sugar moieties. All isolates were fully utilized glucose, 
while sorbitol was not utilized by the isolates except 
RSAA73 and RSAA74. Lactose was not utilized by 
RSAA69 and RSAA71 while, rhamnose and adonitol 
was not utilized by RSAA69 and RSAA72. Arabinose 
and mannose was not utilized by all the isolates except 
RSAA72. Tannin acyl hydrolase activity (µmol/min) 
ranged from 4.13 to 9.15. Maximum and minimum 
tannase activity was showed by isolate RSAA73 and 
RSAA71, respectively.
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Tannase (Tannin acyl hydrolase) activity of different 
isolates of tannin degrading bacteria

material, 45 kg of lamb ration and 5 kg of molasses was 
added mixed together and converted into complete feed 
block with feed block making machine. Whole material 
was kept for 90 days.

Feeding trial was conducted on 32 adult Avishaan ewes 
divided into four groups and fed individually. The ewes 
were fed ad libitum silage for rst 10 days and 
a c c o r d i n g l y  s i l a g e  l e v e l  a n d  c o n c e n t r a t e 
supplementation was decided. Ewes fed complete feed 
block were offered similar amount of dry matter.  
Feeding trial was conducted for 60 days wherein a 
metabolic trial was conducted and estimated methane 
emission from each animal. It was observed that feeding 
of silage containing lemon grass resulted in 26.32 and 
6.02% less methane emission as compared to napier 
grass and tree leaves, respectively.

Comparative methane emission in different sheep 
breeds: Experiment was conducted on 24 adult 
Malpura, Avishaan and Patanwadi ewes (8 of each 
breed). The ewes were fed individually a complete feed 
block made of concentrate: cenchrus hay (30:70) @ 3% 
of body weight. After 28 days of feeding, methane 
emission from six ewes of each breed was estimated 
with SF  tracer technique. Thereafter, a metabolic trial 6

on these animals was conducted to assess the 
comparative nutrient utilization and microbial nitrogen 
synthesis. At the end, rumen liqueur samples from each 
animal were collected for rumen fermentation 
characteristics and metagenomic studies.

Collection of methane 

Results revealed minimum methane emission in Malpura 
ewes followed by Avishaan and maximum in Patanwadi 
ewes.

Estimation of methane emission 
under different feeding systems and 
development of mitigation strategies

ICAR Network / outreach project

RS Bhatt and Srobana Sarkar

Comparative methane emission and microbial 
nitrogen synthesis in sheep fed Blepharis scindica 
based silage and complete feed block : Blepharis 
scindica (Unt- Kantella), a barren land weed was 
harvested in succulent stage and chaffed. It was divided 

stin three lots. To 1  lot, 15 kg dry lemon grass straw per 
nd100 kg chaffed material (Silage 1), to 2  lot, 15 kg dry 

Napier grass per 100 kg chaffed material (Silage 2) and 
rdto 3  lot, 15 kg dry tree leaves (Silage 3) were added. To 

each lot,   1 kg molasses/ 100 kg material was sprinkled 
over. All the material was mixed properly, lled and 
compressed in plastic drum, covered and sealed 
properly to make it airtight. For making complete feed 
blocks, 100 kg chaffed B. scindica and 15 kg dry tree 
leaves were mixed and sun dried. To 50 kg of this 
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Constituent Percent

Dry matter 97.6
Crude protein 18.8
Ether extract 8.8
Total Ash 5.3
Neutral detergent bre 28.5
Acid detergent bre 18.1
Hemicellulose 8.5
Cellulose 10.4
Lignin 9.6

Composition of herbal blend

Herbal pellets developed for rams

The numbers of total ejaculates within 4 min observation 
period from herbal treated rams were 36.6% higher than 
control. The mean number of ejaculates on each day of 
the observation were also signicantly higher after one 
(2.97±0.14 vs 2.03±0.10), two (2.50±0.15 vs 1.97±0.12) 
and three (2.19±0.12 vs 1.69±0.10) months of treatment. 
A total 92.6 and 46.3% of treated rams ejaculated twice 
and thrice, respectively within 4 min period, while the 
corresponding proportion in control rams was 75.9 and 
12.0%, respectively.

The results for the ejaculation time show that the herbal 
treated rams took shorter time in ejaculation compared 
to the control group for all the time points measured i.e., 
day 0, 2, 4, and 6 of a week. Overall, the time taken for 
the rst ejaculate was signicantly decreased by 10 
(3.2±3.91 vs 37.9±5.10 s) and 3 times (11.2±4.93 vs 
34.7±5.48 s) in herbal treated rams as compared to the 
control after one and two months of treatment, 
respectively. The carry over effect of the herbal 
treatment on ejaculation time for the rst ejaculate was 
not observed during third month; however, the overall 
time for the rst ejaculate at 4 observation days during all 
the three months was three times lower in the herbal 
treated rams than the control (10.9±2.65 vs 33.2±3.54 

nds). Similarly, the time taken for the 2  ejaculate was also 
signicantly lower in herbal group than the control after 
one (61.1±5.91 vs 112.2±7.41 sec) and two months 
(84.8±8.40 vs 119.9±9.68 sec) of treatment.The overall 
mean time of all the time-points during three months 
study (82.0±4.66 vs 118.9±5.5 sec). However, there was 

rdno signicant effect of the treatment on the 3  ejaculate 
time. Overall, the herbal drug-treated group had 
signicantly shorter ejaculation time compared to the 
control group for all three ejaculates combined.

Mean semen volume from all the ejaculates in a single day 
was also higher in treatment rams than the control after 
one (1.86±0.15 vs 1.24±0.09 ml), two (1.42±0.10 vs 
1.16±0.09 ml) and three (1.59±0.12 vs 1.22±0.08 ml) 
months of supplementation. No treatment effect on the 
sperm concentration in the ejaculated semen was 
observed; however, the total sperm count in herbal treated 
rams were higher than the control after one 
(8228.4±814.05 vs 6507.1±552.18 billion sperm) and 
three (7411.6±648.31 vs 5435.9±560.26 billion sperm) 
months of the supplementation. The sperm motility and 
kinetic parameters remained similar in both the groups.

Nutritional and physiological 
approaches for enhancing reproductive 
performance in animals 

AICRP

RS Bhatt, Srobana Sarkar and AS Mahla

Effect of herbal blend on the reproduction 
performance and seminal attributes of Malpura rams: 
An herbal blend was made by mixing different feed 
ingredients rich in essential oils, protein and minerals as 
well as herbals having aphrodisiac and stimulatory effect 
on male reproduction. It was added in the diet of 10 
Malpura rams (@ 50 g/day) by replacing same amount of 
concentrate (50 g blend+250g concentrate). Another 
group of 10 rams was kept as control and fed 300 g 
concentrate daily. All rams were tested for reproductive 
performance and seminal attributes before and after 50 
days of feeding the herbal blend as well as one month after 
withdrawal of herbal blend.
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Effect of increasing protein and energy density in the 
diet of pregnant and lactating Avishaan ewes: Sixty 
adult cyclic Avishaan ewes were bred and examined for 
fetus number after three months of pregnancy. Based 
upon the fetus status examined (single, twin and triplet) 
ewes were divided into two groups and fed two different 
types of concentrate (Control- 20% CP and 2.8 Mcal of 
DE; Test- 22% CP and 3.0 Mcal of DE). Concentrate was 
fed @ 500 g /ewe/day along with 6 h grazing. After 
lambing, based upon the lamb number born, the ewes 
were again divided into two groups and fed the same 
concentrate @ 500 g along with gram straw @ 300 
g/ewe/day during night. These ewes were also grazed for 
6 h daily. Weekly milk suckled by the lambs, weekly body 
weight of lambs and fortnightly ewe weight was recorded. 
A digestibility trial during gestation and lactation was 
conducted on six ewes of each group. 

Results revealed that extra nutrient supplementation had 
no positive effect on prolicacy of ewes. However, positive 
effect was observed on pre-parturition weight of ewes. 
Birth weight of lambs revealed positive effect in single and 
twin born. Average daily milk suckled per lamb revealed 
higher value in test group and suggesting positive effect of 
higher plane of nutrition during lactation. Weaning weight 
of lambs and average daily gain was higher in ewes fed 
test diet compared to control feed.

cordifolia stem powder as feed additives in 24 weaner 
lambs. The lambs were divided into four groups and fed 
groundnut fodder ad libitum along with 300-400 g 
concentrate and 8 hr grazing daily. In addition, lambs 
were supplemented with T. cordifolia stem powder @ 
0.0 (G0), 0.5 (G1), 1.0 (G2) and 1.5 (G3) g/kg body 
weight. Dry matter intake and metabolic body weight 
were similar in all groups. Final body weight and average 
daily gain did not differ signicantly among groups 
although remained higher in herb supplemented groups 
than control group. Feed efciency in groups G2, G3 and 
G1 was higher than control group. No adverse effect of 
feeding was observed on liver and kidney functions. 

Group  Quantity suckled (g/lamb/day)

Single
 Control 0.662±0.139 
 Test 0.722±0.156
Twin 
 Control  0.421±0.095
 Test 0.427±0.094
Triplet 
 Control  0.396±0.052
 Test 0.462±0.064

Mean milk suckled during three month period

Nutritional and immunomodulatory 
potential of selected herbs of arid 
climate as feed additives in sheep

Institute project: ARC/02/02/20-23

Nirmala Saini, Chandan Prakash (up to 24.03.2022) and 
Ashok Kumar

Feeding trial was conducted for evaluating nutritional 
and immunomodulatory signicance of Tinospora 

Parameter G0 G1 G2 G3

Feed intake and FCR
 DMI (g/day) 672.23 670.77 671.82 676.99
 DMI (% Body wt) 3.30 3.36 3.26 3.32

0.75 DMI (W ) 70.00 70.95 69.42 70.48
 FCR 10.52 9.76 9.43 9.47
Body weight
 Initial (kg) 18.67 8.40 18.37 18.15
 Final (kg) 23.58 23.69 23.85 23.65
 Gain (kg) 4.92 5.29 5.48 5.50
 ADG (g) 63.83 68.72 71.21 71.43
Haematological
 Hb (g/dl) 10.03 10.05 10.07 10.10

6 3 TEC (x10 /mm ) 9.03 9.21 9.14 9.17
3 3 TLC (x10 /mm ) 10.87 10.93 11.72 11.05

 Neutrophil (%) 42.82 42.90 43.08 43.32
 Lymphocyte (%) 53.98 54.02 57.27 54.53
 Monocyte (%) 2.04 2.05 2.07 2.10
Biochemical
 Total protein (g/dl) 6.09 6.00 6.42 5.85
 Albumin (g/dl) 2.97 3.15 3.07 2.96
 Total bilirubin (mg/dl)  0.63 0.74 0.69 0.66
 BUN (mg/dl) 22.23 22.29 22.49 22.56

Effect of Tinospora cordifolia stem powder 
supplementation in lambs

It was inferred that feeding of T. cordifolia stem powder 
@ 1g/kg body weight is more economical and can be fed 
as feed additives to improve the performance of lambs 
without any adverse effects.

Identifying novel physiological and 
biotechnological interventions to 
improve reproductive efciency of 
sheep 

Institute project: PHY/01/02/20-25

AS Mahla, SS Dangi and Raghvendar Singh

Effect of a hormonal regimen using GnRH with 
intravaginal progesterone sponge on conception 
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rate: Avikesil-S (Intravaginal progesterone sponge) was 
inserted in 200 cyclic ewes (2-5 yr old) and kept in situ for 
12 days. On withdrawal of the sponge, the ewes were 
randomly divided into three groups and carried out xed-
timed articial insemination (FTAI) in 177 ewes. Ewes in 
the rst group (control) were kept without any treatment 
(P4; n=63), while ewes in other groups were 
administered either with PMSG at sponge withdrawal 
(P4+PMSG; n=40) or GnRH analog Bucerelin acetate at 
36 h of sponge withdrawal (P4+GnRH; n=74). AI was 
carried out after 48 and 56 h of sponge withdrawal using 
liquid chilled semen (200 million sperm in 0.2 ml) diluted 
in egg yolk citrate-glucose diluent. The conception was 
determined by non-return rate and transrectal 
ultrasonography on D 26 of AI. The conception rate in 
ewes synchronized with GnRH protocol was better 
(51.35%) than PMSG protocol (37.50%) and control 
(47.61%).

Effect of different estrus synchronization protocols 
on conception rate in ewes : A total of 95 ewes were 
divided into three groups i.e. P4, P4+PMSG and 
P4+GnRH and subjected to estrus synchronization 
protocol as described earlier. Further, ewes in each 
group were further divided and FTAI was carried out 
either at 48 and 54 h or 36 and 44 h.  The conception rate 
was measured on the basis of the non-return rate along 
with transrectal ultrasonography on D 26 of AI. The 
conception rate in ewes inseminated at 36 and 44 h of 
sponge withdrawal in a GnRH-based protocol was 
better (64.0%) than that of 48 and 56 h (37.5) as well as 
the existing PMSG protocol (40.0% in both sub groups). 
It can be inferred that the optimal outcome in terms of 
conception rate for FTAI with liquid chilled semen can be 
achieved by synchronizing ewes with a 12-day P4 
sponge and administering a GnRH injection at 36 h after 
sponge withdrawal and insemination at 36 and 44 h after 
sponge removal.

Effect of n-3 PUFA rich sh oil on ovulation and 
prolicacy in prolic Avishaan sheep : Sixty healthy 
cyclic ewes (2-4 parity) were divided into three groups 
(n=20 each) after estrus synchronization. Following a 7-
day acclimatization period, the ewes were offered their 
respective diets for approximately 60 days, covering 
four estrous cycles. The three diets included (i) CON: 
standard ration in the form of a total mixed ration (TMR), 
(i) FO: TMR supplemented with n-3 PUFA-rich sh oil at 
0.6 ml/kg BW and (iii) PO: TMR supplemented with palm 
oil (rich in saturated and monounsaturated fatty acids). 

Transrectal ultrasonography was carried out on D9 of 
each estrous cycle to detect the number of corpora lutea 
(CL) indicating ovulation number. At the end of 
supplementation ewes were mated with proven rams 
twice in estrus at 12 h intervals. Transabdominal 
ultrasonography was carried out on D 45 of gestation for 
detection of fetal number. Lambing was monitored for 
litter size or prolicacy. A Signicant treatment and time 
effect, as well as their interaction was observed on 
ovulation rate which was 44.8 and 37.3% higher in FO 
ewes than in the CON and PO groups, respectively at 
the end of supplementation.
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Effect of dietary supplementation of n-3 PUFA on 
ovulation number in ewes 

Number of   Proportion of ewes (%)
ovulations CON PO FO 

1  10 15 0
>2  90 85.5 100
>3  30 35 85.5
>4  0 5 35

Effect of dietary supplementation of n-3 PUFA on 
proportion of ewes with multiple ovulations

The fetal rate on D45 of gestation was 39.0 and 25.2% 
higher in FO than in the CON and PO groups, 
respectively. Similarly, the prolicacy was 25.1 and 
15.6% higher in FO than in the CON and PO groups, 
respectively. Hence, it may be concluded that the n-3 
PUFA-rich diet has the potential to further enhance the 
ovulation rate and prolicacy in the prolic Avishaan 
sheep.

Impact of an insulin-sensitizing drug (metformin) on 
preovulatory follicle (POF) turnover, ovulation rate 
and prolicacy in ewes: This experiment was 
conducted on 46 cyclic Malpura ewes (2-5 yr old, 1-3 
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Effect (%) of dietary supplementation of n-3 PUFA on 
fertility attributes in ewes

Parameter CON PO FO

First service conception rate 90 85 80
 (18/20) (17/20) (16/20)
Overall conception rate  86.4 78.3 75.0
 (19/22) (18/23) (18/24)
Fetal rate on D 45 of  2.00 2.22 2.78
gestation (38/19) (40/18) (50/18)
Ewes with multiple 78.95 83.33 94.44
fetuses on D45  (15/19) (15/18) (17/18)
Prolicacy 1.95 2.11 2.44
 (37/19) (38/18) (44/18)
Ewes with multiple births  73.7 83.3 88.9
 (14/19) (15/18) (16/18)

Ewes with ≥3 lambs 21.0 27.8 31.1
 (4/19) (5/18) (6/18)
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Effect of metformin treatment on preovulatory follicle turnover and on ovulation rate in Malpura ewes

parity). Following estrus synchronization, the ewes were 
divided into two groups (n=23 each). The ewes of 
treatment group (MET) received a daily oral dose of 

metformin @ 500 mg/head for around 12 wk, spanning 
ve estrous cycles, as against ewes in untreated control 
(CON).All the ewes were matted with proven rams at the 
end of treatment. Ultrasonographic ovarian scans were 
carried out on every estrus and D 9 of each cycle to 
evaluate the number and diameter of POFs and corpora 
lutea (CL), respectively. A comprehensive assessment 
was conducted on circulating hormones including, 
estradiol, progesterone, androstenedione and insulin as 
well as metabolic indicators like glucose, and lipid prole 
parameters. By the end of the medication, the treatment 
showed a stimulatory effect on follicular turnover with a 
53.2% rise in the number of POFs. It further elevated the 
ovulation rate by 67.4%, with a higher proportion of ewes 
in the MET group having multiple ovulations compared 
to the CON (82.6 vs. 30.4%, respectively). The MET group 
exhibited an increase in fetal rates compared to the CON 
group on both D 30 (1.57 vs. 1.15) and D 45 (1.43 vs. 1.15) 
of gestation. The plasma estradiol, insulin, glucose, total 
cholesterol and LDL-cholesterol concentrations were 
lower in the MET ewes than in the CON. 
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Effect of metformin treatment on plasma glucose, total cholesterol, LDL-cholesterol and HDL-cholesterol 
concentration in non-prolic Malpura ewes

The ndings of the present study indicate that metformin 
can augment POF numbers, ovulation rate, and 
prolicacy in ewe concurrent with reduced plasma 
estradiol, insulin, glucose, and cholesterols. Thus, 
unveil a new insight into metformin's implication in 
prolicacy improvement in small ruminants.

climate chamber, 24 adult Malpura rams (52.24 kg in 
body weight) maintained in semi open sheds were 
randomly distributed into three groups (8 each). Gr-1 
rams were exposed to thermal stress from 10.00 to 
14.00 h in climate chamber at temperatures 30, 35, 40 
and 45°C. Gr-2 rams were kept in the natural 
micrcoclimate in semi open sheds as ambient control. 
Gr-3 rams were maintained at 23°C in climate chamber 
for 4 h from 10.00 to 14.00 h as thermoneutral control. 
The recovery period except in Gr- 1 and 2 was for 2 h at 
23°C following the thermal exposure. The thermoneutral 
control was decided on the basis of Temperature 
Humidity Index (THI). All the meteorological elements, 
physiological responses and stress hormones were 
estimated in the respective groups at three equal time 
intervals between 10.00 to 14.00 h. Pre exposure values 
were observed at 06.00 and 10.00 h and post recovery 

Indexing climatic stress and 
development of climate resilient shelter 
system for commercial sheep farming

Institute project: PHY/01/03/20-25

Vijay Kumar, SS Dangi, Srobana Sarkar and Raghvendar 
Singh

With the objective to index the climatic stress on sheep 
primarily the physiological and hormonal indices of 
sheep under gradients of microclimate temperature in 
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at 16.00 h. All the physiological responses, the 
respiration rate and pulse rates exhibited signicant 
increase during the heat stress. The skin surface and 
rectal temperatures were also signicantly higher during 
heat stress at 40 and 45°C. The circulating cortisol 

increased signicantly at 40 and 45°C, while the 
increase in T  was moderate at 40 and 45°C. The results 3

have given sufcient insight into the physiological 
response and circulating hormonal dynamics of sheep 
exposed to heat stress.
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Mean physiological responses and stress hormones during heat stress (10.00 to 14.00h) in in Malpura rams
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Evaluation and validation of bioactive 
potential of sheep milk 

Institute project: PHY/01/04/20-25

Raghvendar Singh and Vijay Kumar

Comparative composition of colostrums and milk of 
Dumba (Fat-Tail/rump) ewe: After parturition, 
colostrums/milk samples were collected every day for 
15 days from healthy Dumba ewes maintained under 
intensive management system at ICAR-CSWRI, 

Avikanagar. All the samples were analyzed for gross 
chemical composition. The composition for fat, 
protein, lactose, SNF and salts of colostrum samples 
collected on the rst day postpartum was 11, 7.40, 
11.18, 20.23 and 1.65 g%, respectively, which was 
signicantly higher than the corresponding values 

threcorded on the 15  day milk samples.

Evaluation of antioxidative property Dumba (Fat-
Tail/rump) ewe milk: Whole milk samples of Dumba 
ewes were collected, defatted and estimated total 
protein. Proteolytic hydrolysis of processed milk was 
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Comparative constituents in Dumba ewe colostrum 
th(c, on day of lambing) and milk on 15  day of lactation

done using trypsin, alpha-chymotrypsin and papain in 
1:100 ratio (enzyme:protein) with their optimum pH 

and temperature for three hour. During the hydrolysis, 
samples hydrolysates were collected at 0, 0.5, 1.0, 2.0 
and 3.0 h and processed to assess production of 
bioactive peptides and determination of total anti 
oxidative capacity (TAC) using ABTS assay. The % 
increase in TAC was signicantly higher in all the 
samples after hydrolysis and ranged from 80 to 134 in 
trypsin hydrolysate and from 5 to 51 in alpha-
chymotrysin hydrolysate. The highest % increase in TAC 
of papain hydrolysate was recorded at 2 h incubation 
with enzyme. The milk protein hydrolysates were also 
assessed using SDS-PAGE to study protein and peptide 
proles produced using different digestive enzymes.
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Bioactive sheep milk skin lotion: Dumba ewes at mid 
to late-stage of lactation were selected from ock 
maintained under intensive management system at 
ICAR-CSWRI, Avikanagar to collect whole milk. Anti-
oxidant enriched pro-skin sheep milk lotion, Avisudha 
was developed. The developed lotion was assessed for 
anti oxidative and its gross composition. During the 
product development process, value addition was done 
in inherent milk fat and whole milk proteins of ewe milk. 
Unique values of fatty acids, mineral, vitamin and sugar 

composition of ewe milk were important criterion during 
the product development. 

Casein was isolated from Dumba ewe milk for product 
development and its evaluation of bioactive formulations 
for human health applications. Skim milk pH was adjusted 

0to 4.6 at 37-50 C and casein precipitates were washed 
three times followed by centrifugation. These were then 
air dried and kept in cold condition with suitable 
preservative for its further analysis and applications.

Avisudha : Bioactive sheep milk pro-skin lotion
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Induction of cyclicity through 
melatonin intervention in sheep 

Institute project : ARC/02/03/20-23

Ashok Kumar, HK Narula (up to 30.04.2022), Nirmala Saini, 
Chandan Prakash (up to 24.03.2022) and SS Dangi

An experiment was conducted on Marwari ewes 
remained in anestrus towards end of breeding season 
during the year 2022. Anoestrus was conrmed by 
estimation of blood progesterone at 7 days before 
commencement of the experiment. Ewes (20) in 
treatment group were given single MLT (@18mg/sheep 
s/c) dissolved in corn oil while ewes control group (15) 
received only corn oil. The ewes were observed for 
estrus activity daily in the morning and evening using 
aproned rams. Estrus response was 90.0% (18/20) with 
estrus induction interval of 11 days (ranged 7-14) and 
lambing rate of 88.8% (16/18) in MLT treated group. In 
control group, estrus induction was 33.33% (5/15) with 
estrus induction interval of 13 (ranged 9-15) and 60.0% 
lambing rate (3/5). The experiment was replicated 
during Sep-Oct, 2022 on Marwari (20) and Magra (11) 
ewes remained in anestrus towards end of breeding 
season. In both the breeds, estrus response was 100 
and 40% in MLT treated and control ewes, respectively.

To rule out the direct effect of MLT on ovary, planned culled 
six Marwari ewes were given MLT (@18mg/head s/c in 
single dose) and ovaries were collected after 10 days of 
injection from slaughter house to study functional 
expression of FSH, LH and MLT associated genes. Effect 
of single s/c MLT (@18mg/ram) was evaluated on seminal 
attributes, testicular biometry, total antioxidant capacity 
and serum biochemical prole of Magra rams during non-
breeding season. Overall all seminal attributes were 
improved in MLT treated rams as compared to control. 
The overall mean values of testicular volume, width and 
length of both the testes and scrotal circumference were 
signicantly higher in MLT treated rams as compared to 
control. The overall mean values of serum total protein, 
albumin and globulin were signicantly higher in MLT 
treated rams as compared to control, whereas serum 
aspartate aminotransferase (AST), alanine transaminase 
(ALT), AST/ALT ratio, A/G ratio and cholesterol were 
comparable among groups.

Modulation of folliculogenesis to 
augment prolicacy through dietary n-3 
polyunsaturated fatty acids in sheep

SERB - DST project : SRG/2019/000581

AS Mahla

An experiment was carried out to study the effect of 
dietary supplementation of n-3 polyunsaturated fatty 
acids (PUFA) on the key molecules affecting 
folliculogenesis in ewes. Cyclic Malpura ewes (n=32) 
were divided into two groups and supplemented with 
either with n-3 PUFA rich sh oil (FO) at 0.6 m;/kg body 
weight or an equal amount of palm oil (PO) for 60 days 
duration following an acclimatization period of 7 days. In 
the estrus at the end of the feeding, the FO ewes 
carrying twin pre-ovulatory follicles (POF) (n=9) and PO 
ewes with single POF (n=9) were slaughtered and 
ovaries were collected within 5 min of death and placed 
in ice-cold PBS. The blood was collected prior to the 
slaughter to measure plasma hormones.

The preovulatory follicles (POFs; ≥5 mm diameter) 
present on ovaries were aspirated and transferred into a 

osterile microtube containing PBS and centrifuged at 4 C 
for 10 min at 1000×g. The supernatant containing diluted 
follicular uid was transferred into a microtube and stored 

oat -20 C until analysis of hormones. The separated 
ogranulosa cell pellet was stored at -80 C for gene 

expression studies. For the relative quantication of 
granulosa cell transcripts, the RNA was extracted and 
reverse transcribed for cDNA synthesis. An equal amount 
of cDNA was used for real-time PCR. RPL-19 served as 
an endogenous reference gene to calculate ΔCt for each 
target gene. Relative fold change in the gene expression 

-ΔΔCtwas calculated using the 2  where the control group 
(PO) served as the calibrator. Results are represented as 
geometric mean fold-changes ±95% Condence Interval. 
The plasma insulin and estradiol concentrations were 
signicantly lower, while plasma androstenedione was 
numerically lower in FO ewes than that in PO. No effect of 
treatment was observed on plasma progesterone and 
glucose concentration. The dietary supplementation of n-
3 PUFA-rich FO improved the insulin and glucose levels 
and reduced the estradiol concentration in the follicular 
uid, as compared to the control PO. Concentrations 
of androstenedione and progesterone remained 
comparable in both groups. 
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The expressions of peroxisome proliferator-activated 
receptor-γ (PPARγ) and glucose transporter type 4 
(GLUT-4) protein were increased signicantly in the n-3 
PUFA-rich FO-supplemented ewes as compared to the 
PO ewes. The expression of key growth factor genes 
insulin-like growth factors IGF-I and IGF-II and bone 
morphogenetic protein receptor type 1b (BMPR-1b) was 
also higher in n-3 PUFA supplemented ewes. Additionally, 
the n-3 PUFA supplementation resulted in a 4-fold 
increase in the expression of IGF receptor type 1 (IGF-1R) 
as compared to the control diet. Though, levels of IGF-IIR 
mRNA were similar in both groups. In contrast, no 
signicant effect was observed in the expression of major 
genes responsible for steroidogenesis except the 
aromatase enzyme encoding gene CYP19A1 which was 
numerically higher in FO ewe than in the PO ewes. The 
expression of ERα was numerically lower in FO-
supplemented ewes than in the PO ewes. The LH 
receptor (LHR) was up-regulated in n-3 PUFA-fed ewes 
than in the PO ewes. However, the FSH receptor (FSHR) 
remained unaffected by the treatment. The expression of 
sterol element-binding transcription factor (SREBF1) was 
found to signicantly increase by 3.5 folds. The study 
suggest that n-3 PUFA supplementation affects the insulin 
and estradiol concentrations at both circulating and 
follicular levels and modulates the expression of genes 
related to the insulin-glucose system and hormone 

receptors in granulosa cells, which possibly augment the 
folliculogenesis and ovulation rate in the ewe.
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Effect of dietary supplementation of n-3 PUFA-rich FO on plasma insulin, androstenedione, estradiol, progesterone 
and glucose concentrations

Effect of dietary supplementation of n-3 PUFA-rich FO on insulin, androstenedione, estradiol, progesterone and 
glucose concentrations in follicular uid

Development of innovative approaches 
for extensive application of estrus 
synchronization and articial 
insemination techniques in sheep 

NLM (DAHD, GoI) project

AS Mahla, SS Dangi, Raghvendar Singh and Arun Kumar

Articial insemination (AI) has not been used vary widely 
in the sheep industry as the success of AI with frozen 
semen using the conventional technique is limited due to 
the complex anatomy of cervix and inability of frozen-
thawed sperm to transit the cervical canal. However, the 
AI with liquid chilled semen is viable and gives good 
results, though the diluted semen should be used within 
24 h of collection, as fertility declines gradually during 
storage. Presently, there is lack of a viable system in our 
country through which the reproductive techniques like 
estrus synchronization and xed-time AI can be 
accessed by sheep farmers, comprehensively. Hence, 
to use the AI with liquid semen for conducting large scale 
sheep breed improvement programmes and to make 
this technology acceptable in eld, the work was initiated 
towards development of a viable model for wide 
dissemination of these techniques was initiated that may 
be adopted by the State AH Departments.
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Managing natural resources and soil 
health through agronomic approaches 
for sustainable fodder production for 
sheep  

Institute project: NUT/01/02/20-25

SC Sharma, RL Meena, Srobana Sarkar and Ajay Kumar

Nutrient release pattern and soil availability of 
varying sources of organic manures and its impact 
on soil health : Different types of organic manures 
(sheep, goat and rabbit) were collected and analyzed for 
organic matter content. These organic manures were 
applied (@ 10 t/ha) to eld 15 days before sowing of 
Clitoria ternatea (Titali matar) crop. Maximum SOC at 
sowing and after harvest of the crop with the application 
of goat manure was signicantly higher to that of other 

organic manure applications and control. Sheep and 
rabbit manure were at par in respect of SOC at sowing 
and signicantly higher than Avikhad and control. After 
harvest of the crop, estimated SOC was at par on 
application of Avikhad, sheep manure and goat manure 
and signicantly higher to that of control. Similar results 
were also observed with soil available N after harvest of 
the crop. The highest soil available N (359.1 kg/ha) was 
estimated with the application of goat manure. All the 
sources of organic manure resulted in signicantly higher 
soil-Cu, soil-Zn and dry fodder yield of C. ternatea in 
comparison to control. Among organic manures, rabbit 
manure application registered maximum soil-Cu and soil-
Zn after harvest of the crop as well as dry fodder yield of C. 
ternatea. These parameters were also signicantly higher 
with rabbit manure as compared to sheep and goat 
manures and avikhad applications.

Effect of different organic manures on soil organic carbon (SOC), available N, Copper, Zinc content and dry fodder 
yield of Clitoria ternatea

Organic manure                             SOC (%)  Available N  Soil Cu  Soil Zn  DFY 
  At sowing After crop harvest at harvest (ppm) (ppm) (q/ha)  

Control  1.14 1.06 238.5 11.28 13.52 4.28
Sheep manure  1.98 1.34 301.3 14.11 18.87 13.60
Goat manure  3.10 1.60 359.2 14.14 18.49 13.20
Rabbit manure  2.05 1.29 290.4 18.01 28.41 15.54
Avikhad  1.70 1.41 316.8 15.84 20.73 14.00
SEM±  0.120 0.046 10.37 0.308 0.811 0.216
CD (0.05) 0.30 0.12 26.1 0.78 2.04 0.54

Effect of waste wool and nitrogen levels on 
productivity of Avena sativa (Oat): During rabi 
season, the experiment consisted of 7 combinations of 
reduced levels of recommended dose of nitrogen (RDN) 
and xed rate of waste wool (WW) application. The 
treatments were viz. control, 100% RDN, WW @ 500 
kg/ha, 100% RDN + WW @ 500 kg/ha, 75% RDN + WW 
@ 500 kg/ha, 50% RDN + WW @ 500 kg/ha and 25% 
RDN + WW@ 500 kg/ha). 

Application of 100% RDN + WW @ 500 kg/ha resulted in 
maximum GFY, stover yield and seed yield of oats, 
which was signicantly higher to application of rest of the 
treatments and control, except stover and seed yields, 
where it was at par with application of 75% RDN + WW 
@ 500 kg/ha. Application of 100% RDN, 75% RDN + 
WW @ 500 kg/ha and 100% RDN + WW @ 500 kg/ha 
registered 32.7, 41.7 and 53.5% higher green fodder 
yields over control, respectively.

Effect of different irrigation levels and methods 
of waste wool application on moong bean 
productivity, water use efciency and soil health: 
The treatments comprised of four irrigation levels i.e. 
IW/CPE ratio 1.00, 0.80, 0.60 and 0.40 and three 
application methods/forms of waste wool along with 
control. Plant height of moong bean at 20 DAS was 
maximum at IW/CPE ratio 1.0 and observed 
signicantly higher to that of IW/CPE ratio 0.80, 0.60 
and 0.40. Total chlorophyll and leaf area index were 
comparable among various irr igat ion levels. 
Maximum plant height of moong bean was recorded 
when waste wool was applied as mulch @ 3t/ha, 
which was signicantly higher to control and at par 
with other means of application methods of waste 
wool. Total chlorophyll content in leaf and LAI at 20 
DAS were not appreciably affected due to various 
methods of waste wool application.
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Treatment Plant height Leaf area Total Chlorophyll  Green Stover Seed
-2 (cm) at index at 90 (mg cm ) at 90  fodder yield yield

 harvest DAS DAS yield (t/ha) (t/ha) (t/ha)

Control 67.3 4.30 40.62 18.87 1.98 0.50
100 % RDN 88.7 6.20 48.97 25.04 2.75 0.69
WW @ 500 kg/ha 77.7 5.57 47.05 21.94 2.41 0.60
100 % RDN+WW  97.1 6.93 50.12 28.96 3.11 0.81
75 % RDN+WW  92.3 6.49 49.53 26.74 2.85 0.76
50 % RDN+WW  84.7 6.10 48.74 23.90 2.63 0.66
25 % RDN+WW  80.8 6.04 47.39 22.81 2.51 0.63
SEM± 1.79 0.26 1.08 0.57 0.11 0.04
CD (0.05) 5.52 0.79 3.32 1.77 0.33 0.11

Effect of waste wool and nitrogen levels on growth and yield of Avena sativa

-2Treatment Plant height Total chlorophyll (mg cm )  Leaf area index    

Irrigation levels (IW/CPE  ratio) 
 1.00                                    14.7 44.7 0.235
 0.80                                    12.4 44.3 0.210
 0.60                                    11.6 43.8 0.150
 0.40                                    10.9 42.5 0.140
SEM±  0.22 1.12 0.062
CD (0.05) 0.71 NS NS
Application methods of waste wool
 Control                                                          11.0 42.9 0.165
 As mulch WW @ 3t/ha                13.2 44.5 0.195
 As soil Incorporation WW @ 3t/ha         12.9 44.1 0.189
 WW liquid fertilization with IR @ 3t/ha 12.6 43.8 0.185
SEM± 0.28 1.00 0.073
CD (0.05) 0.82 NS NS

Effect of different irrigation levels and methods of waste wool application on growth parameters of moong bean (at 20 DAS)

Treatment  G reen fodder yield per cutting (kg/plant)
st nd rd th th th  1 2 3 4 5 6

Soil application
 Control 6.80 2.61 3.12 8.16 6.15 2.30
 25 g 8.64 3.87 4.64 10.38 8.25 3.68
 50 g 9.24 4.05 4.96 11.10 8.78 3.85
SEM± 0.38 0.15 0.19 0.47 0.36 0.14
CD (0.05) 1.37 0.56 0.67 1.64 1.30 0.53
Foliar application
 Water spray 7.80 3.25 3.80 9.36 7.21 2.92
 0.5 % 8.20 3.52 4.31 9.84 7.70 3.34
 1.0 % 8.70 3.75 4.62 10.44 8.27 3.56
SEM± 0.34 0.11 0.15 0.49 0.32 0.10
CD (0.05) 1.15 0.34 0.49 1.38 1.09 0.32

Effect of soil application and foliar spray of Zn on GFY of mulberry

Performance of Agronomic biofortication of Zinc in 
Mulberry: Biofortication of Zn in mulberry fodder bush 
was done through two methods viz. soil application 

(control, 25 and 50 g/tree) and foliar application (control, 
0.5% and 1.0%). At different cutting stages of mulberry, 
total chlorophyll content was not signicantly differ due 
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  G1 G2 G3 
  (Napier  (Dhaman (Sewan
  + Guar) + Guar) + Guar)

Water intake (L/day)
 Morning  5.60 5.33 5.43
 Evening  5.62 5.03 5.36
 Total  11.22 10.35 10.79
Feed intake (kg/day)
 Morning  1.11 1.39 1.37
 Evening  1.48 1.48 1.49
 Total  2.59 2.87 2.86
Water L/kg feed intake 4.34 3.61 3.76
Water use efciency 
 Cumulative water intake (L) 314.20 289.80 302.00
 Water efciency (L/kg gain) 34.20 27.79 60.18

Feed and water intake in rams

Enhancing food and water security in arid 
region through improved understanding 
of quantity, quality and management of 
blue, green and grey water

DST project

Nirmala Saini

Assessment for water productivity of sheep 
production system in western arid zone of 
Rajasthan : A eld trial was laid out in RBD design (6x4) 
for evaluating the water productivity of oat (Avina sativa), 
barley (Hordium vulgare) lucerne (Madicago sativa) and 
napier. Oat crop had maximum fresh (23544 kg/ha) and 
dry yield (5951 kg/ha) while Napier had minimum fresh 
(5796.88 kg/ha) and dry yield (2391.88 kg/ha). Among 
different crops higher water productivity were recorded for 
oat and barley. Feeding trial of 21 days was undertaken on 
24 weaner lambs in July, 2022. Oat dry fodder was fed 
along with concentrate and two times drinking of canal, 
canal + ground water and ground water. Virtual water 
requirement in lambs fed oat dry fodder with canal water 
(3759 lit) was found less to gain per unit of body weight 
compared to ground water (5301 lit) and therefore are 
more water productive for sheep production.

Water productivity of Sewan (Lasirus sindicus), Dhaman 
(Cenchurus ciliaris) and Napier (NBH) during summer 
season were estimated by establishing of pasture of 
these grasses in RBD design (6x4 lay out). Among 
different perennial fodder crops, harvested dry weight 
(7599 kg/ha) of Sewan grass was maximum followed by 

Napier (6289 kg/ha). Water productivity of Sewan hay 
3 3was higher (0.50 m /kg) than Dhaman hay (0.69 m /kg). 

For evaluating the virtual water requirement of these 
fodder grasses in sheep production system, Sewan, 
Dhaman and Napier were fed to 18 rams along with 
Guar straw respectively to G1, G2 and G3 for four weeks 
(Feb-Mar, 2022) with two times per day drinking. Higher 
total body weight gain and ADG were recorded for group 
G2 fed dry fodder of Dhaman+Guar.

Estimated total virtual water intake estimated per kg 
gain/unit of meat production was least for group G2 fed 
Dhaman + Guar dry fodder (8161 lit) as compare to 
Sewan + Guar (8331 lit) and Napier + Guar dry fodder 
(16722 lit). Therefore, it may be concluded that feeding 
of Dhaman in combination of Guar dry fodder is most 
productive in terms of virtual water requirement for 
sheep production system.

Crop                                             Virtual water
 3 m /kg litre/kg

Oat 0.38 378.43
Barley 0.42 424.90
Lucerne  0.94 936.72
Napier 0.94 941.52

  Estimated virtual water requirement of different fodder cropsto foliar application of Zn at varying levels. Under soil 
application, both the level of soil Zn application i.e. 25 
and 50g/ tree registered signicantly higher GFY of 
mulberry at all six cutting stages in comparison to 
control, however, both levels of Zn application observed 
to be at par in this respect. Under foliar application, 
signicant difference in GFY was observed at II, III and 
VI cutting stage, otherwise, foliar spray of Zn at both the 
levels (0.5 and 1.0%) were equally effective to that of 
water spray. 
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cavity with distended abomasum, omasum, reticulum, 
severely congested intestine, kidneys and liver. Empty 
heart suggested hypovolemic shock. The cases were 
diagnosed as red gut and attributed to the excessive 
ingestion of green grasses leading to frothy bloat and 
toxaemia which causes degenerative changes in liver, 
kidney and heart and ultimately death of animals.

DISEASE SURVEILLANCE, HEALTH CARE 
AND DISEASE DIAGNOSTIC TOOLS

Assessment of changing epidemiology 
and management of economically 
important sheep, goat and rabbit 
diseases 

Institute project: AH/01/01/20-25

DK Sharma, SR Sharma, FA Khan, GG Sonawane and CP 
Swarnkar

Mortality prole: The overall annual equivalent 
average death rate (EADR) in sheep ocks at 
Avikanagar was 0.372 per 1000 sheep days at risk 
(corresponding to 13.60% annual mortality). The major 
non-specic causes of mortality were hepatitis (28.8%), 
pneumonia (20.2%), septicaemia/toxaemia (12.9%) 
and enteritis (8.3%). The EADR per 1000 animal days at 
risk was minimum (0.229) in Avikalin followed by GMM 
(0.255), Patanwadi (0.351), Malpura (0.353) and 
maximum in Avishaan (0.499). Age-wise maximum EADR 
was in suckling (2.204) followed by weaner (0.194), adult 
(0.165) and minimum in hogget (0.116). Male had higher 
EADR (0.520) than female (0.296). The monthly mortality 
ranged from 0.47% (Jun) to 3.57% (Feb).

In goat ock, the overall EADR was 0.333 per 1000 goat-
days at risk. The age-wise EADR ranged from 0.099 
(adult) to 1.862 (suckling). Male had higher EADR 
(0.432) than female (0.285). The monthly mortality 
varied from nil (Jul) to 3.93% (Apr).

In the year 2022, the average expenditure (per head / 
annum) on health management varied from Rs. 41.05 
(Physiology) to Rs. 117.52 (AGB) in sheep and Rs. 179.29 
in goat ocks. On preventive health measures, average 
annual expenditure / head varied from Rs. 25.20 
(Physiology) to Rs. 44.52 (AGB) in sheep and Rs 85.92 in 
goat ocks. Similarly, per head annual expenditure on 
curative measures varied from Rs. 15.85 (Physiology) to 
Rs. 76.50 (Nutrition) in sheep and Rs. 93.37 in goat ocks.

Red gut syndrome in sheep: On necropsy of ve adult 
sheep with history of sudden death, dullness or bloat, 
the gross lesions were blood tinged uid in peritoneal 

Red gut syndrome in sheep

Multiple organ dysfunction syndrome in neonatal 
lambs: Neonatal lambs (up to 15 days old) exhibiting 
clinical signs such as anorexia, dullness, high pulse rate, 
normal temperature, abdomen enlargement and 
palpable kidneys were died. Hb, PCV, TEC and TLC were 
in normal range while, ALT (216.14±9.79 U/L), GGT 
(82.38±3.54 U/L), creatinine (4.28±2.17 mg/dL) and Ck-
MB (57.36±7.63 U/L) levels were elevated. On necropsy 
there was presence of curdled milk in stomach with 
congested mucosae. Liver was dark in colour, granular 
and hard in consistency with congestion and yellowish foci 
of necrosis. Kidneys were congested and markedly 
enlarged with cystic spaces containing clear pale uid. 
The loss of architectural details, no differentiation of 
medulla and cortex, renal pelvis dilation was also seen. 
There as generalized haemorrhage and consolidation of 
lungs. Myocardium was pale, necrotic, thickened with 
petechial haemorrhages and serosanguinous uid in 
pericardium. Softening of cerebral tissues and oedema 
in the ventricles were also observed. The problem was 
managed by treating the ewes (near lambing) with inj. 
Vita-H (1 ml, IM for 3 days) and new born lambs with Syp. 
Intavita NH (5 ml, PO, OD for 5 days).
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Hepatitis and enlarged liver Hepatitis with congested heart, lungs and intestine Necrotic lesion on heart

Enlarged kidneys Dilated renal calyx and hydronephrosis Dilated and polycystic kidney

Gross lesions in lambs died due to Multiple organ dysfunction syndrome

Hepato-cellular carcinoma in sheep: On necropsy of six 
sheep died with the history of chronic debility, anaemia, 
anorexia and not responding to treatment, enlargement of 
liver with neoplastic growths was observed. The neoplastic 
mass (20x12x10 cm, round/ cauliower growth) was 
covered with thick capsule and containing central area of 
necrosis. Multiple foci of small white neoplastic nodules 

(2x1x0.5 cm) were also found in the liver parenchyma. 
Metastasis in lungs was also observed in some cases. As 
there is increase in the incidence of hepatitis and hepatic 
neoplasm, the role of fungal or plant toxin needs to be 
explored. The purchase of dry fodder from eld which may 
have carcinogenic agrochemical residues can increase the 
risk of  abortions, hepatitis and liver neoplasms.

Hepato-cellular carcinoma in sheep
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Disease screening: Out of 109 faecal samples from 
sheep tested for Johne's disease, 6 (5.5%) were found 
positive for acid fast organisms. From farm ocks, a total of 
723 serum samples from sheep and 9 from goats were 
tested for brucellosis by RBPT and 100 (13.8%) sheep 
were found positive. From the eld area, out of 37 samples 
tested, 16 (43.24%) were found positive by RBPT.

Bacterial isolation and identification: Isolated 
Pasteurella sp. (03), E. coli (17), Shigella sp. (04) 
Enterobacter sp. (08), Staphylococcus sp. (15) and 
Pseudomonas sp. (05) from tissue samples/swabs of 
sheep collected from pneumonia (13), septicemia (9), 
enteritis (3) during necropsy.

Therapeutic assessment of Oxytetracyclin, 
streptopenicillin combination against Brucella 
infection: A total of 18 Patanwadi sheep found positive 
for RBPT were randomly allocated to two groups.  Gr I 
was kept as control while treatment was given to Gr II 
with a combination of long acting oxytetracyclin (25 
mg/kg every 2 day for 4 weeks) and streptopenicillin 
(20mg/kg every 2 day for 2 weeks. After 4 weeks of 
treatment, vaginal swab and serum samples were 
assessed for antigen and antibody using OMP31 RT-
PCR and IgG i-ELISA kit. It was found that the protocol 
was ineffective against Brucella infection.

Parasitological investigations 

Epidemiology of GI parasites in sheep under 
modied worm management at Avikanagar : A total of 
1954 faecal samples from Malpura and Avikalin sheep 
were evaluated for GI parasites. The ocks were 
drenched in rst week of September. The overall annual 
incidence of Strongyle spp, Trichuris spp, S. papillosus, 
Moneizia spp and Eimeria spp was 67.8, 0.2, 13.5, 2.4 
and 22.1%, respectively. Monthly incidence of strongyle 
infection was minimum in April and raise gradually to 
reach at maximum in Jun and maintained till Sep 
followed by a declining trend in succeeding months. 
Though occurrence of S. papillosus was throughout the 
year but its higher incidence was restricted to Jun-Sep. 
Incidence of Moneizia spp was higher during winter 
months. Monthly incidence of Eimeria infection varied 
from 15.2% (Apr) to 31.6% (Sep).

The overall annual intensity of strongyle infection was 
783.3 epg and varied signicantly from 72.1 (Mar) to 
2489.3 epg (Sep) with a single peak before anthelmintic 

intervention. It was observed that overall higher intensity 
of infection (>2000 epg) was noticed only in 8.1% of 
samples. Seasonally maximum proportion of samples 
possessing higher intensity (>2000 epg) was 24.8% 
during wormy season (Jul-Sep). Generic composition of 
strongyle spp exhibited predominance of H. contortus 
throughout the year except during Jan-Mar. Among 
Eimeria spp, E. parva is predominantly prevalent in all 
the months except January followed by E. pallida, E. 
faueri, E. intricate, E. granulosa and E. ovinoidalis.

0

500

1000

1500

2000

2500

3000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M
ea

n 
fa

ec
al

 e
gg

 c
ou

nt
 (e

pg
) 

Intensity of strongyle infection in sheep at farm

The overall generic composition of Eimeria oocysts 
suggested predominance of E. parva (42.3%) followed 
by E. pallida (26.2%), E. faueri (11.3%), E. intricate 
(11.0%), E. granulosa (5.3%) and E. ovinoidalis (3.9%). 

Epidemiology of Eimeria infection in rabbits: A total 
of 822 faecal samples were examined for Eimeria 
oocysts. The overall incidence was 24.9% with 
signicant seasonal and monthly variation. Seasonally, 
it ranged from 11.2 (Jun-Aug) to 46.6% (Dec-Feb) 
indicating a direct relationship with kindling season (mid 
Sep to Mid Mar) and availability of weaner and grower. 
The monthly incidence remained >40% from November 
to February. Overall age-wise prole showed signicant 
variation with higher incidence (40.3%) in young 
(weaner/grower) as compared to adult (14.4%). Similar 
inuence of age was noticed during September to 
February. The monthly incidence ranged from nil (Mar-
May) to 30.0% (Nov) in adult and from 14.6% (Mar) to 
90.0% (Nov) in young rabbits. Overall sex had non-
signicant inuence on incidence of Eimeria infection in 
rabbits. Similar inuence was observed in all the season 
(except Mar to May, where it was signicantly higher in 
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male) and months. Breed-wise analysis exhibited non 
signicant variation in all the months and overall it varied 
from 16.3% in Dutch to 31.4% in Soviet Chinchilla. 
Within breed analysis showed signicant inuence of 
season in White Giant and Soviet Chinchilla breeds only.

The overall mean intensity of infection was 7150 opg with 
signicant seasonal and monthly variation. Seasonally, it 
ranged from 20 (Mar-May) to 24570 opg (Sep-Nov) 
indicating a direct relationship with kindling season (mid Sep 
to Mid Mar) and availability of weaner and grower. The 
monthly intensity varied from 4 (Oct) to 61700 opg (Nov).

9820 opg (Nov) in adult and from 30 (Apr) to 13089 opg 
(Nov) in young rabbits. Overall, sex had non-signicant 
inuence on intensity of Eimeria infection in rabbits. 
Similar inuence was observed in all the season (except 
Mar-May) and months (except in Feb). Overall breed-
wise analysis exhibited signicant variation and varied 
from 257 (Dutch) to 13970 opg (New Zealand White). In 
all the breeds (except Dutch) signicant inuence of 
season was observed on intensity of infection with 
maximum during Sep-Nov. Monthly intensity varied 
signicantly in all the breeds however, within month 
breed variation was signicant only in the month of 
September and from November to February. 

The generic composition of Eimeria oocysts showed 
overall predominance of E. coecicola and E. perforans. 
Monthly higher proportion was observed for E. perforans 
in September, E. coecicola in February, E. piriformis in 
November and E. irresidua in January. The other 
species recorded were E. media, E. exigua, E. magna 
and E. intestinalis.

Evaluation of plants for anthelmintic activity against 
H. contortus: Leaves, owers and fruit of Harsingar 
(Nyctanthes arbor-tristis) and bark of Ardu (Ailienthus 
excelsa) collected from ICAR-CSWRI Avikanagar and 
mature fruits of soap berry- reeta (Sapindus 
mukorossi) collected from NTRS Garsa were washed, 
air dried at room temperature and pulverized. On 
coproculture quantitative evaluation, all the plant 
powders exhibited >95% reduction in H. contortus larval 
development (@ 300 mg/g faeces) except Harsingar 
fruit powder (70.6%).
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Overall age-wise prole showed signicant variation 
wi th  h igher  in tens i ty  (14650 opg)  in  young 
(weaner/grower) as compared to adult (1980 opg). 
Similar inuence of age was noticed in all the seasons. 
The monthly intensity ranged from nil (Mar to May) to 

Harsingar leaf Harsingar owers Harsingar fruits Ardu bark Reetha fruit

Crude extracts were obtained by using aqueous, 
methanol, ethanol, hydroalcohol and acetone (25%) 
solvents. Phytochemical analysis of plant parts and GC-
MS analysis of methanolic extracts was done.

To ascertain the ovicidal and larvicidal activity against H. 
contortus, solvent free extracts (@ 0.01 to 10.0 mg/ml) 
were used for in vitro egg hatch assay (EHA) and larval 

mortality assay (LMA). On in vitro EHA, aqueous 
extracts of leaves and fruits of Harsingar were highly 
effective (>95%) both in inhibiting embryonation and 
hatching of eggs. IC  / LC  values suggested that 50 50

aqueous extract of fruit and ethanol extract of leaves 
possess maximum embryonicidal and ovicidal activities, 
respectively. All the extracts of Ardu bark had moderate  
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Constituent Harsingar Harsingar Soap berry Ardu
 leaves fruits mature fruit bark

Phytochemicals
Phenol (mg/g) 3.86 2.99 0.97 0.22
Total Tannin (mg/g) 1.60 1.01 0.35 0.09
Saponin (mg/g) 36.29 28.77 54.59 5.21
Flavonoids (mg/g) 9.27 2.83 3.59 0.79
Antioxidant activity (%) 63.93 48.29 3.16 9.83

% area on GC-MS
Geraniol 49.78 25.13 - ND
Diethyl phthalate 8.55 11.69 - 
Phytol 6.66 - - 
1-(+) - Ascorbic acid 2,6-  dihexadecanoate - 8.58 - 
4 H- Pyran-4-one, 2,3-dihydro-3,5-dehydroxy-6 - 6.97 - 
Hexanoic acid - - 31.79 
Cyclooctane, 1-2-diethyl - - 5.63 
1,2-Cyclopentanedione, 3-methyl - - 4.49 
Undecane - - 4.39

(>70%) inhibitory action on egg embryonation (except 
ethanol extract) and marked (>90%) inhibitory effect on 
egg hatching (except the acetone). Methanol, ethanol, 

hydroalcohol and acetone extracts of Reetha fruit had 
no embryonicidal effect but were highly effective in 
preventing egg hatching (>95%).
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Phytochemical analysis of plant parts and GC-MS analysis of their methanolic extracts

Hydrolacoholic MethanolicAcetonic Ethanolic Aqueous

Hydrolacoholic MethanolicAcetonic Ethanolic Aqueous
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Concentration of extract (mq/ml)
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In-vitro effect of Reetha fruit extracts on H. contortus eggs

Though on in vitro LMA, all the extracts of leaves and fruits 
of Harsingar showed excellent larvicidal activity; however, 
ethanol extract of leaves and methanol extract of fruit had 
highest larvicidal activity. All the extracts of Ardu bark and 
Reetha fruit had excellent larvicidal property.
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In-vitro effect of plant extracts on infective H. contortus larvae

In vivo trial with crude aqueous extract of Harsingar 
fruit: Malpura male lambs (21) were challenged with 
predominantly H. contortus larvae and grouped as Gr-1 

st(Infected and untreated control), Gr-2 (Treated on 21  
day post challenge with single dose of levamisole @ 

st15.0 mg/kg body weight) and Gr-3 (Treated on 21  day 
post challenge with crude aqueous extract @ 3.0 g per 
kg body weight for 6 days and then fruit powder @ 6.0 g 
per kg body weight for 10 days). Faecal samples were 
collected daily from 0 day of treatment to 15 days and 
thereafter at every three days interval up to 42 days post 
treatment. Blood samples and body weights were 
collected at weekly interval. There was no signicant 
effect on faecal egg count in early phase of experiment 
(up to day 27 post treatment). However, effect was 
signicant from day 28 to 42 days post treatment. Faecal 
egg count was always low in extract treated group than 
the infected control group. Signicant variation was 
observed for body weight at day 7 and 14 PT.  No 
signicant difference was found in PCV and Hb in all the 
groups at any time.

Hydrolacoholic MethanolicAcetonic Ethanolic Aqueous

Harsingar leaves 
extracts
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extracts

Reetha fruit 
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April, August and September for PCV, suggesting more 
resilience of R animals against GIN infection as 
compared to animals of S-line. 

In comparison to initial body weight, the overall annual 
variation in body weight ranged from -2.27% (R-line) to -
0.36% (S-line) in Malpura and from -2.42 (R-line) to 
1.48% (S-line) in Avikalin. The mean annual GFYs for 
animals of R and S line were almost similar in both the 
breeds and varied from 0.743 (S line) to 0.764 kg (R line) 
in Malpura and from 1.034 (R line) to 1.043 kg (S line) in 
Avikalin. Overall lambing of 87.14 and 89.33% was 
recorded in R and S line, respectively. The annual 
mortality for the year 2022 was 4.05 and 6.98% in R and 
S line (Malpura) while, 6.52 and 8.33% in R and S line 
(Avikalin), respectively. The disposal rate through 
different means (other than mortality) varied from 33.72 
(S line) to 37.84% (R line) in Malpura and from 19.44 (S 
line) to 26.09% (R line) in Avikalin ock. The overall 
annual magnitude of disposal of animals from ock was 
higher in S line compared to R line.

A study was conducted to evaluate the comparative 
effect of peri-parturient relaxation in immunity on 
strongyle faecal egg counts in both divergent lines (R 
and S) of Malpura and Avikalin ewes lambed during two 
different seasons under semi intensive management 
system in semi-arid of Rajasthan. The magnitude of 
FECs in ewes lambed during spring season exhibited 
absence of typical peri-parturient rise in strongyle egg 
counts (no sharp rise in FEC from -15 to 60 days post 
lambing) in both the lines and could be attributed to 
climatic factors which limit the translation of exogenous 
stages of worms on pasture with resultant non – 
acquisition of infection by hosts as well as by 
supplementary feeding of ewes during lactation. The 
comparative FEC prole in ewes lambed during autumn 
suggested occurrence of peri-parturient rise in FEC in S-
line only. The study indicated absence of evident effects 
of relaxation in immunity around lambing in R-line ewes 
in both the lambing seasons. On the other hand, there was 
markedly evident inuence of relaxation in immunity 
around lambing in S-line ewes lambed in autumn season 
only. In both the lines, season of lambing had signicant 
inuence on FECs at all stages (except on >90 days post 
lambing in S-line in Malpura and on 75-90 days post 
lambing in both lines in Avikalin) with lower magnitude in 
ewes lambed during spring as compared to those lambed 

Genetic evaluation and propagation of 
sheep for resistance to Haemonchus 
contortus 

Institute project: AGB/01/03/20-25

Rajiv Kumar, CP Swarnkar, SS Misra, Arun Kumar, AS Meena 
and Abdul Rahim 

Intensity of strongyle infection in inter-se lambs 
under natural conditions: In Malpura breed, overall 
mean intensity of strongyle infection (predominantly 
Haemonchus contortus) ranged from 38.4 (Feb) to 
1229.9 epg (Sep) in R-line and from 113.5 (Feb) to 
2750.2 epg (Sep) in S-line. Like-wise in Avikalin breed, it 
ranged from 48.3 (Feb) to 2205.4 epg (Sep) in R-line and 
from 135.9 (Jan) to 3864.9 epg (Sep) in S-line. Up to age 
of one year, the lambs born to R-line had lower FECs on 
all the occasions in Malpura breed and on majority of 
occasions in Avikalin breed.

Body weight and GFY in inter-se lambs under 
natural challenge of infection: The body weights and 
GFY remained marginally higher in inter-se progenies of 
S-line as compared to R-line. From birth to 12 month of 
age of inter-se lambs, ADG varied from 68.63 (R line) to 
75.56 g (S line) in Malpura and from 71.56 (R line) to 
71.78 g (S line) in Avikalin breed.

Performance of selected lines: During the year 2022, 
in Malpura breed, the monthly mean FEC varied from 
42.0 (Jan) to 1127.1 epg (Sep) in R-line and from 79.4 
(Mar) to 3633.8 epg (Sep) in S-line. Like-wise in Avikalin 
breed, it varied from 31.7 (Feb) to 1380.7 (Sep) in R-line 
and from 75.9 (Jan) to 2940.0 epg (Sep) in S-line.  In 
both the breeds, in spite of no anthelmintic treatment in 
R line, on majority of occasions, the monthly mean FECs 
remained signicantly lower compared to S line where 
anthelmintic treatment was given in September. It was 
evident that animals of R-line could be maintained 
without any anthelmintic drench and this mean of 
alternate worm control would result in lowering the 
anthelmintic frequency as well as helpful in marinating 
the anthelmintic susceptible population in refugia at 
sufcient level.

On comparison between lines, both Hb and PCV 
remained higher in R-line in all the months with 
signicant variation in the month of April and July to 
September for Hb concentration and in the month of 
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during autumn. In both the seasons, there were lower rate 
of pasture contamination by ewes of R-line. Thus, 

breeding for nematode resistance has potential 
epidemiological benets by reducing pasture infectivity. 

Performance of Haemonchus contortus resistant 
Avikalin sheep at NTRS, Garsa: Mean monthly 
intensity of strongyle worms ranged from 264.3 (Jan) to 
1554.6 epg (Sep) in R line and from 260.0 (Jan) to 
1945.0 epg (Jun) in S line, suggesting that during 
favourable climatic conditions intensity of infection 
remained 30-65% lower in R line than S line. Compared 
to S line, mean monthly body weights were slightly 
higher in R line. 

Blood eosinophil counts: On majority of occasions, S 
line sheep had more numbers of eosinophils in blood as 
compared with R line sheep. In July, absolute eosinophil 
counts remained signicantly lower in R line (146 in 
Malpura and 75 in Avikalin) as compared to S line (322 in 
Malpura and 244 in Avikalin). Even after strategic 
drenching (Sep) in S line, eosinophil counts were 
higher as compared with R line sheep where no 
drenching was done. 
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Effect of peri-parturient relaxation in immunity on strongyle faecal egg counts in two divergent lines (resistant; R and 
susceptible; S) of Malpura and Avikalin ewes lambed during two different seasons

Spring season Autumn season

Line Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Malpura
R 144.64 151.79 126.79 128.57 87.50 178.57 146.43 162.50 228.57 110.71 92.86 130.36

S 175.00 137.50 46.87 121.87 115.62 215.62 321.87 215.62 337.50 168.75 100.00 125.00

Avikalin
R 80.00 95.00 127.50 70.00 120.00 140.00 75.00 112.20 166.70 120.00 107.50 120.00

S 95.83 66.67 145.83 125.00 108.33 200.00 243.83 120.83 112.50 133.33 100.00 104.17

Comparative mean eosinophil counts in resistant (R) and susceptible (S) lines of Malpura and Avikalin rams
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Real time PCR analysis of Th , Th , Treg and Th17 1 2

interleukin genes from R and S line sheep: Blood 
samples from R and S line of Malpura sheep were 
processed for RNA extraction. RNA (250 ng) was used for 
the synthesis of complementary DNA (cDNA) copies and 

quality of cDNA was checked by amplication of GAPDH 
gene. Complemetary DNA from two groups of Malpura 
sheep was analyzed for transcript differences in interleukin 
genes. PCR primers were validated by assessing annealing 
temperatures, melt curve and amplicon size.

GAPDH

YWHAZ

Validation of real time PCR primers by assessing annealing temperatures, melt curve analysis and amplicon size

Real time PCR results of the present experiment have 
shown up regulated expression of Interferon gamma in S 
line sheep as compared to R line sheep in both the breed.

IFN-gamma is a typical Th1 cytokine. Due to high 
concentration of IFN-gamma, their inducible genes like 
cxcl 10 which further decreases the epithelial cell 
movement and thus halt the effective expulsion of the 
parasite. IFN-gamma level said to be directly 
proportional to the susceptibility to gastrointestinal 
nematode. High level of IFN-gamma down-regulates IL4 
production. IFN-gamma is an important player in overall 
inammatory response to exogenous as well as 
endogenous agents. Marked increase in the level of IL5 
was also observed in R line Malpura sheep.

IL5 is considered as a prominent feature of GI nematode 
infection. There is an indirect correlation between FEC 
and IL5 gene expression. Expression studies of a set of 
cytokines belonging to Th type 1, Th type II, Treg and 

TH17 lineages viz. IL2, IL5, IL6, IL12, IL13, IL15, IL18 
and IFN-gamma were performed in pre- and post-
drenched Malpura sheep belonging to R and S line. 
Real-time PCR studies performed in samples collected 
in August 2022 (pre-drenched) revealed that IL2, IL6, 
IL12 and IL13 gene expression was signicantly 
upregulated in R sheep as compared to S sheep. In 
September 2022 (post-drenched), IL6 was upregulated 
and IL18 was downregulated in the R sheep as 
compared to S sheep.

IL2 is a Treg pathway associated cytokine and it 
functions to activate IL2 receptor complex. Treg cells are 
a sub-population of T cells responsible for maintenance 
of immunological self-tolerance and homeostasis 
through immune suppression. Long term infection with 
GINs is known to activate T reg populations. In present 
study, IL2 gene expression has been up-regulated in R 
sheep as compared with S sheep. Animals of R-line are 
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Interleukin genes expression differences in R and S line 
Malpura sheep (post-drenched sample with PHA treatment, 

PBMC was harvested after 48 h of PHA treatment)

maintained without drenching. IL2 was identied as one 
of the potential markers for resistance to H. contortus 
infection in sheep. IL6 is a pleiotropic cytokine promptly 
and transiently produced in response to infection and 
tissue injuries. It contributes to host defense through the 
stimulation of acute phase response, hematopoesis, 
and immune reactions. An upregulated expression of 
IL6 mRNA has been observed in R line as compared 
with S line. IL6 is well known as a promoter of Th17 
differentiation. Th17 cells role is implicated in host 
defense against extracellular pathogen. IL12 is a 
pleiotropic heterodimeric cytokine exerts both pro- and 
anti-inammatory receptor mediated effects and has 
ability to stimulate both immune and adaptive immune 
effector cells. It plays key role in intestinal homeostasis 
and inammation. Signicantly upregulated (10.28 
folds) expression of IL12 during high parasite exposure 
period (August) in R sheep was observed as compared 
to S sheep. It indicates role of IL12 in parasite resistance 
phenotype. An early IL12 mediated response is involved 

in protection against parasitic infections. IL13 is a Th2 
associated cytokine that induces gut contractility and 
mucus secretions to eliminate helminth parasites from 
the digestive tract. Signicantly upregulated expression 
of IL13 mRNA was observed in R line as compared to S 
line. IL13 has a dual capability of paralysing H. contortus 
L  larvae and contributing to monocyte-driven larval 3

mortality. IL18 is an inammatory cytokine activated by 
NLRP3 inammasomes and promotes natural killer 
(NK) and T cell production of IFN-gamma, a key player in 
Th1 mediated cytokine activities. Present study has 
shown low level of expression of IL18 in R line as 
compared to S line. Result suggests a Th2 dominated 
response of parasite resistance in Malpura sheep.

Sequence analysis of cytokine genes from R and S 
line Malpura sheep: Detection of cytokines provides 
crucial information about the nature and type of host 
response to infection. It also provides a clue of an 
ongoing inammatory response. In present study, only 
intracellular cytokine was captures using quantitative 
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PCR assay. Capture of secreted cytokines will also be 
warranted to get a clear mechanism. 

Total RNA was extracted from white blood cells of 
Malpura sheep (R and S line) using a TRIzol reagent-
based method. Complimentary DNA copies were 

TMsynthesized using Multiscript  Reverse Transcriptase 
kit (Applied Biosystems, USA). The amplication of the 
house-keeping sheep GAPDH gene was used to assess 
the integrity of the synthesized cDNA samples. The two 
interleukin genes viz. IL12B and IL17A were amplied 
using gene specic primers. The amplied mRNA for the 
IL12B and IL17A gene contains 1107 and 630 bp, 
respectively. Sequences were characterized for its cds, 
deduced protein residue and submitted to NCBI 

GenBank with accession numbers ON131071 and 
ON131072, respectively.
 

Sequence characterization of IL12B and IL17A gene 
amplied from Malpura sheep

 IL-12B IL-17A

Amplicon (bp) 1107 630
UTRs (bp) 40 (5’) 49 (5’)
 83 (3’) 119 (3’) 
Cds (bp) 41-1024 50-511
Protein residue 327 153
NCBI accession ON131071 ON131072

Phylogeny analysis of the IL12B and IL17A sequences 
of Malpura sheep was done using MEGA 7 employing 
Neighbour-joining statistical approach.

Malpura_ON131071 0.00203
Sheep_AF209435.1 0.00102
Goat_NM_001285700.1 0.00356
Buffalo_AY198121.1 0.00661
Cattle_EU276076.1 0.00661

Phylogenetic tree of IL12B gene of Malpura sheep

Horse_NM_001143792.10.13059
Cattle_EU682381.1 0.0101
Goat_GU269912.1 0.00595
Malpura_ON131072 0.00216
Sheep_LN835312.0 0.00216

Phylogenetic tree of IL17A gene of Malpura sheep

fergusonii- 1, Corynebacterium faecale- 1, C. efficiens- 
1, C. hansenii- 1, Pediococcus acidilactici- 1, Bacillus 
albus- 1, Enterobacter hormaechei- 1 and Lysinibacillus 
macrolides- 1.

Network Project on Veterinary Microbe 

GG Sonawane and DK Sharma

On the basis of cultural, biochemical characteristics and 
sequencing results, a total of 20 bacterial isolates like E. 
coli (11), Staphylococcus sp (3), Enterococcus faecalis 
(3), Enterobacter hormaechei (1), Serratia marcescens 
(1) and Bordetella pertussis (1) were identied from 
sheep affected with diaorrhea, septicaemia and 
pneumona. Staphylococcus sp were isolated from 6 milk 
samples of mastitis affected cows and buffaloes. 

During the year accession numbers was obtained from 
VTCC, Hisar for 25 bacterial species (Pasteurella 
multocida- 1, Klebsiella pneumoniae- 2, Pseudomonas 
aeruginosa- 1, Acinetobacter baumannii- 3, A. variabilis- 
1, A. calcoaceticus- 1, A.  indicus- 1, Staphylococcus 
sciuri- 1, S. chromogenes- 2, Escherichia coli- 4, E. 

Indian Network of Fisheries and Animal 
Antimicrobial Resistance (INFAAR) 

GG Sonawane and DK Sharma

With the aim to generate reliable and nationally 
representative surveillance data on antimicrobial 
resistance (AMR), a total of 96 milk samples from cattle 
(48) and buffaloes (48) from various villages of Tonk 
districts were collected and processed for bacterial 
isolation. Isolated Staphylococcus aureus was 
con rmed  by  16s  rRNA spec i c  gene  and 
thermonuclease (nuc) gene. On antibiogram, the AMR 
prole of S. aureus isolates is as below: 
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Antibiotic                        % Resistance
 Cattle Buffalo

Penicillin 82.3 86.4
Erythromycin 48.5 39.5
Trimethoprim+Sulfamethaxazol 24.8 29.8
Oxacillin 24.6 32.4
Tetracycline 22.3 35.8
Enrooxacin 19.7 42.7
Cefoxitin 17.0 11.0
Chloramphenicol 13.0 9.2
Methecilin 11.5 9.8
Gentamycin 7.3 10.5

Antibiotic  % Resistance
 Sheep Goat Poultry

Ampicillin 56.4 47.6 20.2
Enrooxacin 51.7 61.3 63.4
Tetracycline 27.9 33.0 48.2
Amoxyclav 21.2 32.6 24.6
Amikacin 19.6 23.4 13.7
Trimethoprim+ 18.9 23.5 26.0
Sulfamethaxazol
Ceftiofur 7.3 4.6 3.5
Ceftazidime 6.5 3.2 7.0
Nalidixic acid 6.2 9.2 9.2
Cefotaxime 4.3 2.3 10.5
Ceftriaxone 3.8 3.6 8.3
Chloramphenicol 0.0 20.7 -
Imipenem 0.0 0.0 -

Escherichia coli were isolated from 96 faecal samples 
collected from sheep (36), goat (36) and poultry (24) 
from Tonk and Ajmer districts and conrmed by uidA 
gene. On antibiogram, the AMR prole of E. coli 
isolates is as follows:
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ENHANCING RABBIT PRODUCTIVITY 
FOR MEAT AND WOOL

rate was maximum (91.3%) in WG followed by 80.9% 
(GG), 79.5% (SC), 70.4% (NZW), 63.6% (BB) and 
minimum (57.5%) in Dutch. Pre weaning survival was 
cent percent in NZW followed by SC (98.2%), Dutch 
(98.0%), BB (96.1%), GG (95.3%) and WG (95.0%). 
During the year, a total of 506 rabbits were sold while 
368 were slaughtered.

Effect of replacing rabbit feed with graded levels of 
moringa leaves on growth performance, nutrient 
utilization and carcass traits and composition: 
Pellets in control group (Mo-0) consisted of cowpea hay-
25, maize-19, barley- 11.5, wheat bran-11, groundnut 
cake-11,  mustard cake-4, soya akes-10, rice polish-3, 
molasses-4, mineral mixture-1 and salt-0.5 part. Test 
pellets viz. Mo-20, Mo-40 and Mo-60 consist of 20, 40 
and 60% moringa leaves as a replacement of Mo-0 total 
mixed ration. Experiment was conducted on 80 weaner 
rabbits equally divided into four groups.On incorporation 
of moringa leaves, there was increased dry matter 
intake and improved protein and energy intake. Body 
weight at 84 days of age exceeded 2 kg in rabbits fed 
pellets with 20% moringa leaves (Mo-20). However, 
signicantly lower body weight was observed on 
addition of moringa leaves at 60% level (Mo-60) as a 
replacement of rabbit feed. Higher nitrogen balance was 
observed on incorporation of moringa leaves. Economic 
analysis revealed that moringa leaves up to 40% in 
rabbit pellet as a replacement of rabbit concentrate yield 
better feed cost with satisfactory growth performance.

White Giant rabbit at Avikanagar

The mean doe weight at service was 3.66, 3.64, 3.63, 
3.61, 3.39 and 2.71 kg in NZW, BB, GG, SC, WG and 
Dutch, respectively. The mean doe weight at kindling 
was 3.76, 3.66, 3.63, 3.55, 3.44 and 2.66 kg in GG, 
NZW, BB, SC, WG and Dutch, respectively. The kindling 

Improvement and production 
performance evaluation of broiler rabbits 
along with renement of package of 
practices for different climatic conditions 

Institute project: RU/01/01/20-25

RS Bhatt, PK Mallick, CP Swarnkar, Arvind Soni and RS 
Godara

The mean litter size at birth was 5.7, 6.4, 6.0, 5.8, 5.1 and 
4.9 in SC, GG, WG, NZW, BB and Dutch breed, 
respectively. The mean litter weight at birth was maximum 
(415.0 g) in GG followed by 347.2 g in NZW, 341.8 g in 
WG, 331.1 g in BB, 324.5 g in SC and minimum in Dutch 
(229.3 g). The mean litter size at weaning was 5.6, 6.1, 
5.7, 5.8, 4.9 and 4.8 in SC, GG, WG, NZW, BB and Dutch 
breed, respectively. The mean weaning weight was 
maximum (516.9 g) in GG followed by 452.5 g in NZW, 
434.3 g in BB, 433.3 g in Dutch, 432.6 g in SC and 
minimum (420.4 g) in WG breed. Mean body weights at 84 
day of age were 1.48, 1.92, 1.93, 1.96, 2.00 and 2.02 kg in 
Dutch, GG, SC, WG, BB and NZW, respectively. Average 
daily gain ranged from 18.7 g (Dutch) to 28.1 g (BB).

Development and validation of advance 
strategies for augmenting protable 
broiler cuniculture in South Indian states  

Institute project: SRRC/04/03/20-25

SJ Pandian, K Pachaiyappan, AS Rajendiran (upto 
31.03.2022), P Thirumurugan, SMK Thirumaran (upto 
31.03.2022), G Nagarajan and G Murali

The mean litter size and litter weight at birth were 7.54 
and 0.37 kg in WG and 6.05 and 0.31 kg in SC, 
respectively. At weaning, the litter size and litter weight 
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were 6.72 and 6.04 kg in WG and 5.30 and 4.87 kg in SC, 
respectively. The kindling was 78.57 and 80.73% in WG 
and SC, respectively. The mean weights at 6, 12 and 24 

weeks of age were 0.94, 1.89 and 3.20 kg in WG and 
0.95, 1.81 and 2.97 kg in SC, respectively.

White Giant and Soviet Chinchilla rabbit at SRRC, Mannavanur

The overall survival rates including kit were 81.27 and 
80.45% in WG and SC, respectively. Hepatic cocciodiosis, 
mucoid enteropathy, sore hock and enterotoxaemia were 

the frequently encountered cause of mortality. A total of 
1101 rabbits were sold for breeding to 67 clients belonging 
to Tamil Nadu, Pudducherry and Kerala.

Hepatic coccidiosis in rabbit

Enterotoxaemia in rabbit

Hepatic lipidosis in rabbit

Snufes in rabbit

During the year, there were 183 telephonic and Whatsapp 
consultations from Tamil Nadu, Andhra Pradesh and 
Pondicherry. Commonly encountered diseases were 
pasteurel losis, encephalitozoonosis, scabies, 
pododermatitis, sore hock, mastitis, pregnancy toxaemia, 

abortion, improperly formed caecotrophs, syphilis, 
hepatic cocciodiosis and mucoid enteropathy.  Various 
queries on feeds, feeding, rabbit reproduction, zoonotic 
diseases, record keeping and disease management were 
attended through eld visits and telemedicine.
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German Angora rabbit at NTRS, Garsa

length, ber diameter and guard hairs in II clip of the 
GA rabbits born during 2022 were 6.34 cm, 13.02 µ 
and 2.14%, respectively. The corresponding gures 
for III clip were 6.51 cm, 13.09 µ and 1.67%, 
respectively. The overall EADR for rabbits was 0.31 
per 1000 animal days. A total of 265 GA rabbit were 
sold to the farmers from different parts of Himachal 
Pradesh and adjoining state.

Genetic evaluation and improvement 
of German Angora rabbit under sub-
temperate climatic condition for wool 
production  

Institute project: NTRS/03/02/21-25

Abdul Rahim, OH Chaturvedi and Rajni Chaudhary

The German Angora (GA) rabbits born during 2022 at 
the NTRS, Garsa, attained an overall body weight of 
577.45, 869.94, 1098.75, 1379.83, 1633.44, 1821.30, 
2023.41, 2116.30, 2281.69 and 2422.85 g at weaning, 8, 
10, 12, 14, 16, 18, 20, 22 and 24 weeks of the age,  
respectively. The average litter size at birth, weaning 
and litter weight at birth was 5.52, 5.23 and 287.98 g, 
respectively. The average doe weight at service and 
kindling was 3.20 and 3.16 kg, respectively.

The average ber yield of GA rabbits born during 2022 
was 16.15, 64.34, 120.81 and 137.79 g at I, II, III and IV 
clip, respectively. The overall estimates for staple 
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POST-HARVEST TECHNOLOGY FOR SHEEP,
GOAT AND RABBIT PRODUCE
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The marginally higher yarn bulk properties in Chokla 
wool yarn (3.2%) than Magra wool yarn could be 
attribute to higher crimp in Chokla wool. The admixture 
of Malpura and Avishaan wool in carpet yarn making 
increases the proportion of medullated bre in the yarn 
and reduces yarn strength by 27.1 and 29.8%, 
respectively. This is due to inferior bre strength of 
medullated bres and reduced inter-bre cohesion in 
the yarns. These stiffer medullated bres reduce the 
pliability of bre in the yarn structure and tend to 
resultant fuller yarn which was veried by 8-16% 
higher yarn bulk properties of these yarns. All the ve 
yarn were parallel laid in warp sheet for carpet 
manufacturing on handloom with areal density of 

21200g/m .
Handloom carpet from improved coarse wool

Development of home textiles and 
composites using indigenous wool 
and its blends  

Institute project: TMTC/01/01/21-25

Ajay Kumar, Vinod Kadam and Sekhar Das (up to 12.08.2022)

Development of handloom carpet from improved 
coarse wool : An effort has been made for removal of 
kempy and coarsest bres (<50µm) from coarse wool 
(Avishaan, Malpura and Patanwadi) using dehairing 
technique.  After processing the mean bre diameter 
ranged from 37.42 to 37.95 µm (in the range of bre 
diameter prescribed for carpet grade wool). The 
proportion of medullated bre and its composition in the 

carpet pile is an important parameter optimized to 30-
40% for better compression and performance properties 
of carpet which was higher (62.21 to 65.43%) with above 
pre-processed wool. Different pre-processed (dehaired) 
wool were blended with best carpet wool of Magra sheep 
in equal proportion and used to prepared carpet yarn 
with linear density of 3.5-4.0 Nm on woollen spinning 
system. Yarn of pure Magra and Chokla wool were also 
prepared for comparison of carpet performance. It was 
observed that the prepared carpet yarns having similar 
yarn linear densities (305 to 310 g/tex). The yarn 
strength value of pure Chokla wool yarn was 19.9% 
lower than pure Magra wool yarn with similar yarn 
elongation at break.
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Modied process ow for coarse wool fabric manufacturing

Quality improvement of Avishaan wool : Mean bre 
diameter and proportion of medullated bres in Avishaan 
wool eece was 54.98 µm and 71.50%, respectively. 
Earlier, Avishaan wool quality improvement by three 
passage of slow speed card dehairing resulted in mean 
bre diameter and medullation of 37.67 µm and 63.88%, 
respectively (only 32% quality bre realization). A cost-
effective mechanical processing (woolen carding 
process) followed by one passage of slow speed cotton 
carding for quality improvement of Avishaan wool was 
explored. The outcome bre were further spun and woven 
to make a fabric for rubber coated value added product 
development. 

 
 

Scoured
wool

(112 kg)

  

The modied process enables to improve the bre 
quality (mean bre diameter by 23.41% and proportion 
of medullated bre by 62.66%). The quality bre 
realization was also higher (34.02%). The processed 
bres were spun as such to carpet grade yarn on 3-swift 
carding and woolen spinning system. Signicant 
number of ends breakages was observed during 
spinning due to poor inter-bre cohesion. This results in 
high losses in roving formation on 3-swift card unit 

Handloom weaving of pure Avishaan blanket

(32.3%) and hard waste in ring spinning (29.5%). The 
overall yarn realization was 47.76% compared to 70-
75% for normal carpet yarn manufacturing on woolen 
spinning system. The prepared yarn was coarser with 
29.3% lower yarn strength (g/tex) and 24.8% higher yarn 
bulk properties and representing better pile coverage in 
case of carpet and high cover factor in fabric. The 
prepared yarn was woven to fabric on handloom.

High value quilt from wool/Angora blended needle 
punch sheet: Thermal insulation and warm/cool feeling 
of the coarse wool quilt was in the range of 0.234 to 0.300 

2 2m K/W and 0.13 to 0.16 W/cm , respectively. The comfort 
properties were rated good to very good. To replace 
synthetic bre based commercial infant/baby quilt, light 
weight sustainable bre based quilt was developed using 
ne wool and Angora bre mix needle punch web. Angora 
bre (30%) was mixed with ne Bharat Merino wool (70%) 
and carded for uniform mixing. This was followed by 
needle punching with low needling density (160 

2punch/cm ). The prepared baby quilt was similar in 
softness to commercial baby quilt. Compared to coarse 
wool quilt, low thermal resistance value of prepared baby 
quilt could be due to low areal density and less thickness of 

2the angora blended quilt (220 g/m  and 4.41mm) against 
2260 g/m  and 5.5 mm for coarse wool quilt. 

Evaluation of wool sapling bag for seed germination: 
The economical wool based sapling bag (70% wool) has 
better shelf-life than pure coarse wool sapling bag. To 
observe the growth performance of moringa sapling and 
extent of soil enrichment in different sapling bags, an 
experiment was conducted with plastic bag as control and 
wool sapling bag (70 and 100% wool needle punch sheet) 
as treatment. The mineral matter content of wool based 
sapling bag was from 2.52 to 2.65% w/w.

The seed germination rate was 16% higher in wool 
based sapling bag (92.5%) than plastic bag (76.5%). On 
day 90, soil moisture content with plastic bag was 35% 
and 50% higher than pure and 70% wool sapling bag, 
respectively. Root/shoot ratio (dry) for pure wool bag 
sapling was marginally better than plastic bag sapling. 
Root/shoot ratio for dried sapling was 5.4% lower with 
commercial bag. Plant height attained to >80% in rst 30 
days of plant growth in all types of bags. In comparison 
to plastic bag, plant sapling height was 6.84 and 1.63% 

thfor pure wool and 70% wool bag, respectively on 30  

Woolen
carding
(100 kg)

Cotton
card

(38.1 kg) 3-swift 
woolen
carding
(25.8 kg) Woolen

ring
spinning
(18.2 kg)
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thday. On 90  day, overall plant height was 11- 12% higher 
with wool based sapling bags and attributed to better 
aeration and moisture management with wool based 
sapling bags. Soil organic content was higher in wool 
based sapling bags. At the start of experiment, soil N 

content was 0.14% which increased to 0.17% in plastic 
bag due to complete decomposition of sheep manure in 
soil with high root/shoot ratio and dry matter content for the 
rst 30 days. Afterwards, it reduces during the experiment 
with comparatively lower growth performance.

Sapling in plastic bags Sapling in 70% wool bags Sapling in 100% wool bags
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Crop residue (Rice straw) based reinforced bio-
composites: Rice straw (RS) is easily available low-
cost cellulose-rich biomass with properties like higher 
strength: weight ratio, eco-friendlyness and recyclability. 
To improve the interfacial adhesion of RS with resin 
material, RS was treated with alkali, enzyme and a 
combination of alkali + enzyme. The average bre 
diameter of the untreated RS was 101 µm. Alkali 
treatment caused 16% reduction in bre diameter due to 
the removal of the lignin from the bre cell wall causing 
separation of the ultimate thin bre. The bre diameter 
reduction was maximum of 40% after enzyme 
treatment. Enzymes selectively and effectively disrupt 
the bril and lignin structure of the RS. The enzyme 
treated RS showed the highest aspect ratio (345). The 
bundle strength was comparable among all treatments. 
However, the moisture content of RS increased after the 
alkali and enzyme treatment. The bulk density reduced 

signicantly after the alkali and enzyme treatment due to 
the loss of lignin and hemicellulose. The control and 
treated RS was washed, dried and pulverized prior to 
bio-composite preparation. Composites were prepared 
using the hand lay-up technique with a laboratory-made 
mold keeping the resin matrix to bre reinforcement ratio 
to 60:40 (v/v).

The RS bio-composites were characterized using Fourier 
transform infrared spectroscopy, thermogravimetric 
analysis and scanning electron microscope and 
evaluated for the physical and mechanical properties.
 Description of RS bio-composites

RSB RS bio-composite (control)
RSB 1 RS bio-composite +Jute net
RSB 2 RS bio-composite + Jute net + Alkali treatment
RSB 3 RS bio-composite +Jute net + Enzyme 

treatment
RSB 4 RS bio-composite +Jute net + Alkali + Enzyme 

treatment
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RS bio-composite preparation (A) untreated RS, (B) alkali-treated RS, (C) enzyme-treated RS, (D) combination of alkali 
and enzyme-treated RS (E) jute net, (F) mold with a pressure system, (G) RS and jute net reinforced bio-composite 

and (H) bio-composites reinforced with surface modied RS

(A) (B) (C) (D)

(E) (F) (G) (H)

The interfacial adhesion between the resin matrix and 
reinforcing RS bres results in 11.4 and 15.6% higher 
tensile strength of alkali and enzyme treated bio-
composite, respectively. The alkali + enzyme 
treatment (RSB4) resulted in the maximum (20%) 

improvement in tensi le st rength due to the 
improvement in the wetting behaviour and high 
surface area leading to better interfacial bonding 
between polymer matrices and RS. The exural 
strength of RS composites is in line with the tensile 

   

RS           RSB1         RSB2        RSB3          RSB4

22

20

18

16

14

Te
ns

ile
 s

tr
en

gt
h 

(M
Pa

)

   

RS           RSB1         RSB2        RSB3          RSB4

45

40

35

30

25

Fl
ex

ur
al

 s
tr

en
gt

h 
(M

Pa
)

   

RS           RSB1         RSB2        RSB3          RSB4

40

30

20

10

0

Im
pa

ct
 s

tr
en

gt
h 

(J
/m

)    

RS           RSB1         RSB2        RSB3          RSB4

40

30

20

10

0

C
om

pr
es

si
ve

 s
tr

en
gt

h 
(M

Pa
)

Mechanical properties of rice straw bio-composite



141
ICAR-CSWRI, Avikanagar

Annual Report 2022

Sound transmission loss testing apparatus

ceramic sheet. The inner wall is covered by acoustic 
foam to absorb the reverberation sound. Two decibel 
meter are placed at varied distance on the top wall of 
box. One is xed at the source and another is movable 
(to adjust distance between sound source and receiver 
decibel meter) to measure the sound intensity. In 
between these two decibel meters, a sl iding 
arrangement is made to x 20×20 cm composite sample 
vertically. The developed device is not only simple but 
robust and reliable set-up for sound transmission loss 
measurement. A patent has been awarded for the 
instrument on 15.12.2022 with patent no. 414672.

strength. Impact strength (toughness) of the treated 
RS bio-composites was improved by 80 to 93%. The 
use of jute net alone improve the compressive strength 
by 2.3 times. Further, the compressive strength 
improved by 43.7 and 87.5% for alkali and enzyme 
treated RS bio-composites, respectively. The exibility 
induced in the treated RS improves the load-carrying 
capacity under the compression.

Sound transmission loss of RS bio-composites was 
found in the range of 26–29 dB and comparable for all 
the bio-composites. Similarly, noise reduction 
coefcients were also found comparable (0.95–0.96). 
The alkali and enzyme treatment to RS is not only 
improved the mechanical properties of the bio-
composites but also resulted in excellent noise 
reduction properties. Thus, enzyme-modied RS 
reinforced bio-composite is a good way of valorization of 
rice straw into a useful industrial product for civil and 
home furnishings applications.
 
Fabrication of sound transmission loss testing 
apparatus: To estimate the sound transmission loss 
through composites and other materials an apparatus 
was designed and fabricated. The device is a simple 
4'×2'×2' wooden box. The outer wall is covered by 

Value-added chemical processing of 
wool  

Institute project: TMTC/01/02/21-25

Vinod Kadam, Sekhar Das (up to 12.08.2022), Ajay Kumar and 
Abhijeet Das

Study on climate adjusting wool textiles: Wool fabric 
was coated with PEG-1000, eicosane and tetradecanol 
PCM microcapsules. SEM analysis of fabrics clearly 
depicted that the microcapsules are invariably attached 
to the fabric surface. The thermal conductivity of the 
PCM coated textiles exhibited a difference in thermal 
conductivity (K) value at specic mean temperature of 
42.5°C and 28.5°C. The thermal resistance of PCM 
coated textiles was increased compared to the control 
wool fabric.

To investigate further, a real time experiment was 
conducted using hot air oven and ice pack chamber. The 
control (untreated wool fabric) and PCMs treated wool 
fabric was covered with thermocouples and kept inside 
the oven at constant temperature of 40°C. The 
temperature inside the oven and over the fabric sample 
was recorded at regular interval of 5 min. 

Similar set of experiment was conducted using ice pack 
chamber with temperature range of 8-20°C. The PCM 
coated wool textiles provided warmth in cool condition 
and coolness in hot condition. On an average, 
temperature gradient of 1.5°C was noticed. Among all 
three PCMs (PEG-1000, eicosane and tetradecanol), 
the eicosane PCM has been found most benecial 
which reduced the hotness by around 1.8°C.
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PEG-1000 coated Eicosane coated Tatradecanol coated

SEM analysis of PCM coated wool textiles

Thermal properties of wool fabrics treated with PCMs at specic mean temperature

Parameter    Material and mean temperature (°C)
                        Control wool                             PEG-1000                              Eicosane                        Tetradecanol
 42.58 28.52 43.23 28.65 43.76 29.07 42.77 29.20
Thickness (mm)                   0.77                             0.85                      1.10                        1.15
R (m² K/W) 0.0066 0.0091 0.0076 0.1031 0.0100 0.0140 0.0098 0.0150
K (W/m K) 0.1157 0.0843 0.1107 0.1411 0.1097 0.0785 0.1164 0.0765

Real time experiment on effect of PCM coated textiles in hot and cold conditions

Time                 Temperature (°C)   Time               Temperature (°C)

 Oven Control   PEG-1000  Difference   Ice-pack  Control  PEG-1000   Difference   
   (75%) coated    chamber  (75%) coated

02:43 40 38.5 38.9 0.4 03:15 21.5 23.1 23.9 0.8
02:48 40 39.9 40.5 0.6 03:17 20.0 21.4 22.0 0.6
02:53 40 40.1 40.8 0.7 03:19 19.0 20.2 20.9 0.7
02:58 40 41.0 41.5 0.5 03:21 17.8 19.1 19.5 0.4
03:03 40 41.1 41.5 0.4 03:23 17.3 18.7 19.3 0.6
03:08 40 41.4 41.6 0.2 03:25 16.6 17.9 18.5 0.6

 Oven Control  Eicosane  Difference  Ice-pack  Control  Eicosane  Difference 
   (75%) coated   chamber Difference (75%) coated 

03:44 40 40.0 38.4 1.6 04:06 20.0 21.5 25.8 4.3
03:49 40 40.7 39.6 1.1 04:08 11.6 19.0 22.1 3.1
03:54 40 41.1 40.3 0.8 04:10 9.9 17.4 20.0 2.6
03:59 40 41.4 40.8 0.4 04:12 8.9 16.0 18.2 2.2
04:04 40 41.6 40.9 0.7 04:14 8.5 14.9 17.2 2.3
04:09 40 41.6 41.0 0.6 04:16 8.3 14.5 16.4 2.1

 Tetradecanol TetradecanolOven Control   Difference  Ice-pack  Control    Difference 
   (75%) coated   chamber Difference (75%) coated 

04:39 40 40.2 38.5 1.7 05:13 18.9 22.5 22.8 0.3
04:44 40 41.0 40.5 0.5 05:15 16.6 20.1 20.9 0.8
04:49 40 41.4 41.0 0.4 05:17 14.9 18.0 19.0 1.0
04:54 40 41.6 41.5 0.1 05:19 13.2 16.0 17.2 1.2
04:59 40 41.9 41.6 0.3 05:21 12.5 15.0 16.2 1.2
05:04 40 41.9 41.8 0.1 05:23 11.9 14.3 15.3 1.0

Similarly in cold condition also, eicosane PCM has 
been found better than the other two. In fact, the 
magnitude of thermal comfort provided by eicosane 

PCM is much higher (around 4.1°C). This infers that 
eicosane PCM coated textile provide warmth in cool 
conditions and coolness in hot conditions.
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Sustainable and energy efcient chemical 
processing methods

Tree beans (Parkia as new natural dye  roxburghii) 
source for wool fabric : Tree beans were collected 
from Manipur. The dried tree cover was grated into ne 
pieces and pulverized. The powdered tree bean was 
soaked in distilled water for 1 h in the weight ratio of 
1:30 to soften the tree bean powder for extracting high 
quality dye. 

ferrous sulfate. Pre, meta and post-mordanting 
techniques were employed. The dyed fabric showed 
various color shades based on the type of mordant used.

All the fabrics showed better color strength (>20) 
suggests that the tree bean is a good natural dye source. 
The alkaline pH (9) showed higher colour strength than 
pH 7 and attributed to darkness induced by strong alkali. 
The presence of chitosan during dyeing slightly 
improved colour strength; however, presence of salt did 
not change the colour value as compared to control 
sample.  Post mordanting with Fe and Al signicantly 
improved the colour strength to 28.95.

Dried tree bean cover

After that 100 g of the nely powdered tree beans were 
boiled in 500 ml of water for 30 min, ltered using nylon 
mesh and collected the dye extract. The remaining 
residue was again boiled for the same time and amount 
of water. Both the dye liquors were mixed to make 1.0 L 
of dye and used as a stock solution. 

The phytochemical analysis of tree beans extract 
revealed the presence of avanoids, phenols tannins, 
terpenoid, saponin and glycoside.

The wool fabric was scoured and bleached in a combine 
process, where material to liquor ratio was 1:30. The dye 
liquor (300 ml) was taken for dyeing in IR Dyeing 
machine and the pre-wetted woolen fabric were dyed in 
the liquor by heating up to 90ºC with dyeing duration of 
60 min. The tree bean dye concentration was 5.0% on 
the weight of fabric (300 ml for each sample). The dyed 
samples were taken out, washed thoroughly with clean 
water and immersed in the UltravonJu (soap) solution (1 
g/L) and washed in the Laundrometer machine for 
duration of 30 min at 45ºC to stripe off temporary colour 
on the fabric. Once, soaping is done, the fabrics were 
rinsed with cold water and dried at ambient temperature. 
Natural dyeing of wool was carried out without mordant 
as well as with mordants, such as aluminum sulfate and 

Shades of wool fabric dyed with tree beans cover in 
various treatments

Fastness properties: The wool developed good colors 
and also showed good washing fastness in all different 
mordanting methods. The different shades obtained 
from a single dye might be due to using different 
mordants. However, wool fabric dyed with tree beans 
extracts and pre-mordant with alum showed weaker 
washing fastness compared to meta and post 
mordanting methods. The washing conditions also 
caused shade changes on dyed fabrics. 
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Color strength data of tree bean dyed wool fabric

Color shade L A B dL dA dB dE Strength K/S
Tree bean pH7 44.01 11.98 21.08 0.00 0.00 0.00 0.00 100.00 22.82
Tree bean pH5 45.71 11.82 19.48 1.71 -0.16 -1.60 2.35 92.19 21.04
Tree bean pH9 40.79 12.20 19.94 -3.22 0.21 -1.14 3.42 105.77 24.14
Tree bean Chitosan 41.09 13.87 20.36 -2.91 1.89 -0.72 3.55 106.32 24.26
Tree bean Salt 44.34 12.19 18.97 0.34 0.20 -2.10 2.14 96.64 22.05
Tree bean Pre Alum 42.31 6.86 18.42 -1.70 -5.12 -2.66 6.02 99.51 22.71
Tree bean Meta Alum 54.36 6.12 23.88 10.36 -5.86 2.80 12.22 73.65 16.81
Tree bean Post Alum 39.97 14.81 22.97 -4.03 2.83 1.89 5.28 120.15 27.42
Tree bean Pre Ferric 33.89 5.02 10.68 -10.11 -6.96 -10.40 16.09 101.00 23.05
Tree bean Meta Ferric 24.46 4.30 7.68 -19.54 -7.68 -13.40 24.91 125.30 28.59
Tree bean Post Ferric 29.31 9.70 14.28 -14.70 -2.28 -6.80 16.35 126.86 28.95

Washing and rubbing fastness of the tree bean dyed wool fabric

 Colour                 Stain                                             Rubbing 
  AR C N P ACY W Dry Wet
pH5 4 4 5 4 5 4/5 4 4/5 4
pH7 5 4/5 5 4 4/5 5 4 4 3
pH9 4 4/5 4/5 3/4 5 5 4 4/5 3
Salt  4/5 4 5 3/4 5 5 4/5 4/5 3
Chitosan 4/5 4 4/5 3/4 5 4/5 4 4/5 3
Pre-mordant Al (SO )  4/5 4 4/5 3 4/5 5 3/4 4/5 3/42 4 3

Meta-mordant Al (SO )  4/5 4 4/5 3/4 5 4/5 4 4/5 2/32 4 3

Post-mordant Al (SO )  4/5 4 5 4/5 4/5 5 4 4 2/32 4 3

Pre-mordant FeCl3 5 4 4/5 3/4 4/5 5 4 3/4 2/3
Meta-mordant FeCl3 4 4 4/5 3/4 4/5 5 4 3/4 2
Post-mordant FeCl3 4/5 4 5 4 5 5 4 3 1

Indian Madder as natural dye source for wool fabric: 
Indian madder (Rubia cordifolia) acquired from 
Arunachal Pradesh was used for natural dyeing of wool 
fabric. The dyeing technique, mordants and all other 
procedures are similar to the previous study of tree bean 
cover dying. The change in colour and character when 
exposed to certain chemicals suggested that the 
madder solution contains saponins, glycosides and 
tannins. The dye absorbency test was carried out to 
understand the dye pick up. 

The serial dilution of dye concentration was done and 
absorbency was recorded on optical density meter. The 
calibration curve along with a quadratic equation was 
obtained. Based on the equation and dye absorption 
before and after dyeing, dye pick up was evaluated 
using the equation:  Dye uptake%= (Initial dye 
absorbency / Initial absorbency) x 100

Natural form of Indian madder Dried madder
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Dye uptake % of wool fabric dyed with Indian madder 
dye and different additives

                          Absorbency  Dye
 Before dye After dye uptake%

pH5 1.50 0.71 52.66
pH7 (Control fabric) 1.42 0.75 47.18
pH9 1.42 0.80 43.66
Chitosan  1.64 0.26 84.14
Salt 1.28 0.59 53.90
Meta mordant  Al (SO )  1.49 0.31 79.192 4 3

Pre mordant Al (SO )  1.50 0.28 81.332 4 3

Post mordant Al (SO )  1.50 0.46 69.332 4 3

Meta mordant FeCl  2.06 0.24 88.343

Pre mordant FeCl  1.50 0.15 90.003

Post mordant FeCl  1.50 0.62 78.663

Shades developed with different additives and mordants 
in the dying of wool fabric with Indian madder natural dye

Colour strength: It was observed that the colour 
strength improved (almost 2-times) in presence of 
mordants. The highest colour strength obtained when 
fabric was meta mordanted with Fe followed by pre-
mordanting with Fe. The alum mordant also improved 
the colour strength of the Indian madder. Although, 
quantitatively Fe is better than Al, looking at the 
originality of the natural dye, Al should be preferred to 
obtain good colour depth retaining the original hue and 
tone.

All the dyed samples showed good washing fastness 
(4) and rubbing fastness (4). It means that Indian 
madder has good potential to dye on wool fabrics with 
better longevity. The mordanted samples ratings up to 
4-5. This indicates that the mordants improved the 
washing and rubbing fastness performance of the 
dyed fabrics.

Natural dye pick up % was poor in control wool fabric. 
The pick up signicantly improved with addition of 
chitosan. The dye pick up also improved due to the 
presence of Al and Fe mordants. The highest pick up 
(90%) obtained with meta mordanting with Fe. The 
presence of mordant, especially Fe, changed the hue 
and chroma of the dyed fabric sample, which may not be 
preferred in natural dyeing. 

Lightness and colour strength values of the wool 
fabrics dyed with Indian madder and variables

Particular  L a b K/S
pH 7  47.27 31.85 32.48 11.46
pH-5  45.44 30.74 31.19 12.98
pH 9  42.02 30.20 31.67 16.56
Chitosan  41.26 29.81 30.11 16.08
Salt  42.88 29.72 30.53 15.52
Pre Al   40.15 32.96 36.46 21.23
Meta Al 47.06 30.44 36.72 14.84
Post Al  41.85 31.05 34.11 18.17
Pre Fe  26.98 8.95 14.28 23.28
Meta Fe  31.71 8.34 19.92 25.19
Post Fe  36.24 11.50 21.06 17.74 

Shrink-proong of wool using Plasma technology: 
Shrinkage in the wool fabric is a practical limitation with 
reference to its dimensional stability, mechanical 
properties and service life. The conventional processes 
of shrink resist nish to the wool fabric are not eco-
friendly and deteriorate the fabric quality. In present 
study, wool fabric was exposed to plasma for few 
seconds. The untreated wool fabric shrunk heavily in 
felting shrinkage while, plasma treatment to wool fabric 
signicantly reduced the felting shrinkage.

The relaxation shrinkage of plasma treated fabric and 
untreated fabric did not differ signicantly. The 
combination of plasma and chitosan signicantly reduced 
the relaxation shrinkage. However, felting shrinkage was 
increased after the combination treatment. The reason 
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Relaxation and felting shrinkage (%) of plasma treated 
wool fabric

Treatment Relaxation Felting
 shrinkage shrinkage

Untreated 1 5.21 39.66
Untreated 2 6.56 38.63
Plasma treated 1 5.47 11.83
Plasma treated 2 4.12 18.73
Plasma + chitosan 1 0.83 24.48
Plasma + chitosan 2 0.27 23.22

Merino wool
(100%)

Polyester: wool
(70:30)

Polyester: 
Angora (70:30)

Knitwear from different blends of wool

The dehairing technique was used for segregation of 
highly coarse bres and gaurd hair from adult camel 
wool to improve their spinning. Single passage of 
dehairing improved the camel bre diameter and 
medullation from 38.85 to 34.67µm and 60.00 to 
51.67%, respectively. Pre processed adult camel wool 
(ACW) was equally mixed with Bharat merino wool 

could be nullifying the effect of physical plasma due to wet 
chemical treatment of biopolymer.

Engineering of hi-value textiles from 
the blends of Wool, Camel, Pashmina 
and Angora rabbit Hair

CRP-CSWRI-01/ 20-23

Ajay Kumar and Vinod Kadam

Three types of yarn (yarn count: 2/64 Nm) were 
prepared from Merino wool (100%), polyester: wool 
(70:30) and polyester: angora (70:30) blend using semi-
worsted spinning system. Single jersey knitwear's were 
prepared using these yarns on at bed knitting machine. 
The polyester: angora fabric was found most light weight 
(330 g/m²), least thick (2.257 mm) and highly air 
permeable (0.042 kPa.S/m) among all fabrics. The 
fabrics were dyed in a single bath despite fabric made of 
different blends. Beautiful mélange effect was obtained 
in the polyester: wool dyed fabrics.

(BM) for regular blanket yarn formation on woollen 
spinning system. The linear density of prepared 
woollen yarn was 3.92 Nm with <26% coarse/ 
medullated bres. The yarn has very good yarn 
strength (69.00 g/tex) and elongation (17.65%). The 
prepared camel wool blended yarn with regular 
blended of blanket yarn (BM wool: Chokla wool, 50:50) 
was used to develop blankets having four components 
in the form of coarse union fabric.

Bharat Merino and camel wool blended blanket

Woven suiting fabrics were prepared using polyester: 
Bharat Merino (BM) wool (70:30) and polyester: Angora 
wool (70:30) blend yarns of 2/64 Nm. The ends/inch and 
picks/inch of the fabric was around 78 X 70. The areal 
density of fabrics was in the range of 170-240 g/m². 
Polyester: Angora blend fabric showed lowest areal 
density. The suiting fabrics were stitched into different 
menswear overcoats. The subjective analysis indicated 
that the fabric has richness and luxury feel.

The pre-processed camel calf wool (CCW) and Bharat 
Merino (BM) wool blend (70:30) yarn was used with 
regular BM and Angora blended (70:30) yarn for 
development of union fabrics by placing them in vice-
versa direction of weaving keeping similar EPI and PPI. 
The physical and functional attributes of the prepared 
fabric were evaluated and compared with pure BM wool 
fabric. The fabric construction parameter viz. EPI and 
PPI were similar for BM: Angora fabric and two union 
fabric made of CCW. The BM and CCW and pure BM 
wool fabric was measured 12.3 and 28% higher in 
thickness, respectively. The BM blended CCW fabric 
and pure BM wool fabric was 5.8 and 10.2% higher in 
GSM, respectively than regular BM and Angora blended 
fabric. The BM blended CCW fabric and pure BM wool 
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Bharat Merino : Angora blended jackets 

Jackets from Camel calf wool-BM wool union fabric

The adult camel wool bre has 38 µm mean bre 
diameter and 60% medullation with additional 10% 
kempy bres. The presence of kempy bres restricts its 
use for product development thus one passage of 
dehairing was carried out for its quality improvement and 
suitability for nonwoven manufacturing. The single 
passage of dehairing resulted in improvement in mean 
bre diameter (34 µm) and kempy bres (0%). The pre-
processed adult camel wool was used to prepare needle 
punch nonwoven sheet with aerial density of 250 GSM 
and used for development of diversied value added 
products like quilt and composites

rated slight pilling propensity as compared to severe 
pilling propensity with regular BM and Angora blended 
fabric. The two CCW union fabrics and BM - CCW union 
fabric were observed to 4.6- 14% lower in thermal 
resistance due to higher thermal insulation property of 
Angora bre (~ 4 time than wool). The developed union 
fabric (GSM-160g) using CCW blended yarn in both 
warp and weft was found suitable for light weight 
apparels and used to developed high value products like 
jacket and coat with melange effect. 

Utilization of locally available natural 
resources for natural dyeing of silk and 
woollen yarn along with Pashmina fabric  

Inter-institutional project: NINFET-CSWRI / 21-22, 
funded by IICT, Srinagar, J&K

DB Shakyawar, SN Chattopadhyay, L Ammayappan, Vinod 
Kadam and Ajay Kumar

Cock's comb ower, chinar leaves, walnut hull and 
devdar pine leaves were collected from Jammu and 
Kashmir. The dyeing of scoured wool fabric was done 
with extracted natural colourants in two different 
protocol i.e. open bath at moderate temperature 
(Protocol-1 dyed at 70ºC with and without pre-
mordanted with 5% potash alum at 60ºC/ 30 min/ 1:30 
MLR) and closed bath at high temperature (Protocol-2 
dyed 98ºC) for one h. The fabrics were then washed and 
dried in air. All colorants imparted brownish tone on the 
woolen fabric. Walnut and chinar leave imparted dark 
chocolate browns and yellowish brown tone, respectively. 
Mordants (5% aluminium sulphate, 2% ferrous sulphate 
and 5% copper sulphate) were used in the mordanting 
process to improve the colour fastness properties of the 
dyed fabrics. The dye concentration was 50 g/L and 
material to liquor ratio was 1:30. The dyeing was done at 
90°C for 30 min using IR dyeing machine.
 
The color values of the dyed wool fabric in terms of L* 
(light/dark), a*(green/red), b*(yellow/blue), K/S (total 
color value) was measured by Computer Color Matching 
Spectrophotometer (Konica Minolta CM-2500D). The 
color values were obtained at 10° standard observer in 
D65 light source. The color fastness to washing and 
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fastness to staining were measured as per the ISO 105 
A02 and ISO 105 A03 procedure, respectively.

The preliminary dyeing trials showed that meta-
mordanting method works well to obtain higher color 
strength. Among the dyes, walnut hull was best followed 
by deodar pine leaves, chinar leaves and cock's comb 
ower. Color fastness to staining was excellent in all 
natural dyes sources studied. The colour fastness to 
washing was improved after the mordanting process.

Color strength of wool fabric

Sample   Walnut Chinar Cock's Deodar
  hull leaves comb pine
    ower leaves
Control  24.39 10.73 10.44 20.11
Al 
 Pre 25.19 13.90 16.44 -
 Meta 25.61 15.09 15.25 28.08
 Post 25.76 12.32 22.48 -
Cu 
 Pre 26.04 23.64 25.05 -
 Meta 24.65 22.93 25.33 33.97
 Post 24.92 20.20 18.32 -
Fe 
 Pre 26.79 24.52 19.93 -
 Meta 27.1 23.52 25.19 30.45
 Post 26.63 16.38 14.69 -

Pashmina fabrics were also dyed using the similar 
natural dye sources. The colour strength of the 
pashmina fabrics was found better than wool fabrics with 
all the natural dye sources.

Color strength of Pashmina fabric

Sample  Walnut  Chinar Cock's Deodar
 hull leaves comb  pine 
   ower leaves

Control 33.73 29.50 27.91 26.94
Al meta 31.69 26.63 26.33 35.24
Cu meta 30.65 27.74 34.98 36.32
Fe meta 32.79 25.19 36.60 32.56
pH-5 32.34 20.94 20.85 30.65

Use of wool as mulch in agriculture

Overall, wool and plastic mulch performed better 
compared to other treatments. The benets of the wool 
mulch include high soil moisture content and higher 
plant growth. The fruit size and yield was also better in 
wool mulch compared to the control treatment.

Study of soil-hydrothermal environment 
under natural vs synthetic mulch 

Inter-institutional project: NINFET-CSWRI-CISH-
CAFRI-BAU-NEHR / 20-23

N Mridha, DB Shakyawar, A Singha, M Bhowmick, Vinod 
Kadam, D Nayek, M Kundu and S. Saha

To study the natural bre based mulch system capsicum 
crop was selected. Five different mulch systems viz., 
jute mulch (T1), wool mulch (T2), rice straw much (T3), 

plastic mulch (T4) and no mulch (control) (T5) were used 
in plot size of 4 x 4 m (each). Randomized block design 
was employed in 3 replicates of each treatment.

Soil moisture content under different natural bre based 
mulch system

Treatment  Soil moisture (%)

T1: Jute mulch  4.52
T2: Wool mulch  5.03
T3: Rice straw mulch 4.61
T4: Plastic mulch 5.60
T5: Control  4.09

Wool prole of Indian sheep breeds 

NLM project, DAHD, Govt. of India

Vinod Kadam, Ajay Kumar and Arun Kumar

A total of 62 wool bre samples from Garole, Patanwadi, 
Marwari and Deccani sheep were collected from 
different organization and elds.

Sheep breed No.              Source
Garole 16 F+13 M Malda and KVK Saragarhi 
   (West Bengal)   
Deccani 10 F+4 M Shirur, Pune (Maharashtra)     
Patanwadi 5 F+5 M  Sayara village, Lakhpat
   Kachchh (Gujarat)   
Marwari 5 F+4 M Subhashpur (Gujarat) 

Fibre diameter and medullation of the samples of 
Patanwadi and Marwari sheep breeds were measured 
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Average (range) physical characteristics of wool

Sample  Diameter (µm) Medullation (%)   

Patanwadi
 Female 43.61 43.13
  (40.44-48.69) (28.33-51.33)
 Male 43.86 48.46
  (39.69-48.21) (33.33-67.66)
Marwari 42.93 68.26
 Female (37.05-57.52) (49.00-81.66)

Patanwadi female Marwari femalePatanwadi male

Projection microscope images of wool bres

as per ASTM D2130. The average bre diameter of 
Patanwadi female and male sheep breed is 43.61 and 
43.86 µm with 43.13 and 48.46 medullation percent 
respectively. The average bre diameter of Marwari 
female sheep breed is 42.93 µm with 68.26 % 
medullation. Both sheep breeds wool are coarse grade 
bre. The bres of Marwari sheep breed are ner than 
the Patanwari sheep breed but the medullation 
percentage is also high in Marwari sheep wool.

Identication and lab scale production 
of nonwoven saleable products from 
Deccani wool 

Maharashtra Sheep and Goat Corporation, Pune, 
Govt of Maharashtra

Vinod Kadam, Ajay Kumar and Arun Kumar

This short term project was aimed to utilize Deccani 
coarse wool for conversion into value added products 
that can be saleable. Deccani coarse wool was procured 
from the farm of Punyashlok Ahilyadevi Maharashtra 
Sheep and Goat Corporation, Pune. The wool was 
dedusted, scoured and willowed using the standard 
protocol. One part of the opened wool was converted 
into machine felted sheets and other part of wool was 
converted into needle punched woollen sheet. These 
felt sheets were then converted into products like yoga 
mats, oor mats and pen stand. These products were 
demonstrated to the sponsoring agency. In addition, soft 
wool sheet is covered with a cotton fabric to develop 
Deccani wool quilt.

Carcass evaluation, development and 
quality evaluation of value added sheep, 
goat and rabbit produce 

Institute project: LPT/01/01/20-25

Arvind Soni, RS Bhat and Srobana Sarkar

Comparative carcass traits and meat quality of 
Malpura and Avishaan lambs : The animals were 
slaughtered at approximately 9 month of age. Carcass 
traits in both the breeds were comparable; however, 
dressing percentage (EBW) found signicantly higher in 
Malpura (54.19) than Avishaan (52.08). Among the 
colour attributes (after 45 min and 24 h of slaughter) only 
lightness (L) and Hue value were signicantly lower in 
meat of Malpura lambs than Avishaan lambs. Cooking 
loss, rmness and work of shear for the fresh meat were 
numerically higher in Malpura lamb.

Effect of Khejri and Moringa leaves feeding on 
carcass characteristics and meat quality in 
Avishaan lambs: Khejri (Prosopis cineraria) and 
Moringa (Moringa oleifera) leaves were fed to lambs in 
complete feed block. There was no signicant difference 
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Comparative mean carcass traits in Malpura and 
Avishaan lambs (n=5 each)

Parameter Malpura Avishaan 
Pre slaughter wt (kg) 32.08 31.32
Empty body wt (kg) 27.34 26.29
Hot carcass wt (kg) 14.83 13.71
Dressing % PSW 46.15 43.71
Dressing % EBW* 54.19 52.08
Loin eye area  14.8 14.0
Chilling loss (%)  3.02 2.52
Lean (%) 60.57 58.86
Subcutaenous fat (%) 5.39 6.01
Intramuscular fat (%) 5.17 5.11
Bone (%) 26.82 27.75

* Signicant (P<0.05)

among the carcass traits; however, dressing % was 
signicantly higher in Moringa leaves fed lambs. The 
redness value of the meat was higher in Moringa leaves 
fed lambs and other colour attributes and meat quality 
parameters remained unaffected.

Effect of Cenchrus and Amla leaves feeding in total 
mixed ration on carcass characteristics and meat 
quality in Malpura lambs: The dietary intervention was 
25% Cenchrus leaves in control group, Cenchrus leaves 
and 12.5% Amla leaves (12.5% each) in Gr-I, 25% Amla 
leaves in Gr-II with 75% concentrate as total mixed 
ration. The animals were slaughtered at 6 months of 
age. All the carcass traits and colour attributes of the 
meat were comparable among the groups. In textural 
attributes rmness and work of shear were lower in 
treatment group than control. The antioxidant activity in 
terms of ABTS and DPPH (% inhibition) and heamation, 
heam iron were signicantly higher in Gr-II. Fat oxidation 
in term of TBARS value was signicantly lower in Gr-II.
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Effect of feeding Guava leaves total mixed ration on 
carcass characteristics and meat quality in 
Avishaan lambs: Control, Gr-I and Gr-II lambs were fed 
TMR containing 30% Cenchrus leaves,Cenchrus leaves 
+ Guava leaves (15% each) and 30% Guava leaves, 
respectively.  On slaughter of lambs at 6 months of age 
no signicant differences were observed in the carcass 
traits and colour attributes of meat. However, dressing% 
(ELW) and meat: bone ratio were signicantly higher in 
Gr-II. The antioxidant activity in terms of DPPH (% 
inhibition) and heamation, heam iron were signicantly 
higher in control than treatment group.

Carcass characteristics of Avishaan lambs on feeding of 
Guava leaves TMR (n=5 each)

Parameter  Control Gr-I Gr-II
Live wt (kg) 27.12 25.20 28.40
Empty body wt (kg) 22.69 21.18 23.64
Hot carcass wt (kg) 12.04 11.36 13.18
Dressing% (live wt) 44.44 45.11 46.28
Dressing % (EBW)* 53.10 53.57 55.61
Intermuscular fat* 7.55 5.67 6.27
Meat: bone ratio* 2.21 2.22 2.59

* Signicant (P<0.05)

Effect of different levels of Moringa leaves feeding 
on carcass characteristics and meat qualities in 
broiler rabbits: The carcass traits and meat quality of 
rabbits fed with control TMR (G1), 20% Moringa leaves 
TMR (G2), 40% Moringa leaves TMR (G3), 60% 
Moringa leaves TMR (G4) was assessed. The % 
dressing, lean yield and bone were comparable in all the 
groups. Fat content (3.6%) was signicantly higher in 
control than other groups (1.76 to 2.73%). The 
antioxidant activity (% ABTS and DPPH inhibition) in 
meat was increased signicantly with increase in level of 
moringa in the diet. The colour attributes of meat 45 min 
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and 24 h of slaughter were comparable except the 
yellowness value (45 min after slaughter) and redness 
value (24 h after slaughter).

Carcass characteristics and meat qualities in broiler 
rabbitson feeding of Moringa leaves TMR 

Parameter G1 G2 G3 G4
Pre slaughter weight (kg) 2.06 2.03 1.93 1.78
Slaughter weight (kg) 2.01 1.65 1.89 1.73
Dressing % 50.24 51.74 50.84 49.34

2Lion eye area (cm  )* 5.67 4.63 3.92 4.29
Fat (%)* 3.6 1.76 2.73 2.39
Lean yield (%) 61.6 66.29 66.2 66.21
Bone (%) 27.19 26.73 27.03 26.72
Redness
 45 min 3.07 3.20 3.42 3.47
 24 hr*  5.27 4.32 4.77 4.78
ABTS(% inhibition)* 24.39 42.89 50.26 58.8   
DPPH (% inhibition)*  8.59 11.18 12.46 14.31

* Signicant (P<0.05)

Effect of sh and palm oil feeding to ewes on 
carcass characteristics and meat quality: The ewes 
were fed with concentrate containing sh oil in Gr-I and 
palm oil in Gr-II (@ 0.6 ml/kg body weight). All the 
carcass traits were similar in both groups except higher 
caul fat in Gr-II. Colour attributes (after 45 min and 24 h 
of slaughter) were comparable. The antioxidant activity 
(% ABTS and DPPH inhibition) in meat was increased 
signicantly in sh oil fed ewes.

Effect of sh and palm oil feeding to ewes on carcass 
characteristics and meat quality (n=9 each)

Parameter Gr-I Gr-II
Live weight (kg) 38.98 37.93
Empty body weight (kg) 33.73 32.56
Hot carcass weight (kg) 18.05 17.32
Dressing % (live weight) 46.30 45.61
Dressing  % (EBW) 53.50 53.20
Caul  fat (kg)* 1.29 1.50
Lean yield (%)  55.94 56.00
Subcutaneous fat (%) 12.52 12.50
Intermuscular fat (%) 8.45 8.25
Dissected bone (%) 21.43 21.09
Lean: fat ratio 2.70 2.76
Meat: bone ratio 2.63 2.69

* Signicant (P<0.05)

Effect of enzymatic hydrolyzed sheep plasma 
protein incorporation in mutton sausage: Four 
different levels of plasma protein hydrolysates viz., 

control (0%), T  (5%), T  (7.5%), and T  (10%) were 1 2 3

selected for development of mutton sausage and 
compared for different physico-chemical, instrumental 
texture, color prole, antioxidant activity, lipid oxidation, 
microbiological and sensory quality attributes during 
storage period. A non-signicant difference was 
observed in emulsion pH and proximate composition of 
mutton sausage by incorporation of plasma protein 
hydrolysate. However, a signicant difference was 
observed for emulsion stability and cooking loss. ABTS 
and DPPH inhibition (%) were signicantly higher in T  3

than other treatments and control. Control had 
signicantly higher TBARS than all treatment groups. 
Among treatments, TBARS value did not differ 
signicantly up to day 14 of storage period. The 
incorporation of plasma protein hydrolysate resulted in 
decrease of total plate counts in during the entire 
storage period. Based on ndings, 10% protein 
hydrolysate is recommended for use in emulsion-based 
mutton sausages.
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TRANSFER OF TECHNOLOGY AND 
SKILL DEVELOPMENT

Improvement in productivity of sheep 
and rabbit through technological 
testing, transfer and adoption under 
eld conditions 

Institute project: TOT/01/01/20-25

LR Gurjar, RL Meena, SS Dangi, DK Sharma, RS Godara and 
Srobana Sarkar  

The institute has adopted 20 villages for demonstration 
and transfer of technologies at the farmer's door. During 
the year a total of 8400 sheep (Malpura- 4000 and Kheri 
crosses- 4400) from 69 ocks in three clusters (Bhipur, 
Malpura and Chawandiya) were covered.

The overall average body weight of Kheri lambs in eld 
ocks at birth, 3, 6 and 12 month of age were 3.45, 
15.34, 27.21 and 35.23 kg in male and 3.21, 14.52, 
22.50 and 28.34 kg in female, respectively. The average 
rst six monthly GFY in the eld ock was 560.0 g/lamb. 
Under three shearing per year regime, the average GFY 
per clip was 360 g. Average price of lamb (3 month) sold 
by farmers was Rs. 4500.00.
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Growth performance of Kheri lambs in eld

The annual morbidity and mortality in adopted ocks 
were 35.00% and 8.06%, respectively. During the year, 
a total of 3500, 2000 and 3500 sheep were vaccinated 
against ET, PPR and Sheep pox, respectively. Besides, 
11700 anthelmintic doses were used to manage GI 
parasites while 2400 sheep were given foot bath. Need 

based health camps (08) were organized in different 
villages. In these camps a total of 3413 animals belonging 
to 471 farmers were treated for different ailments like 
enteritis, pyrexia, bronchitis, pneumonia, wounds, mineral 
deciency, pica, infertility, lameness etc.

A study was conducted on sheep rearing means of 
livelihood for sheep shearers in changing scenario of 
wool price. A total of 50 sheep rearers from 5 villages of 
Malpura tehsil (Tonk) were selected to collect the 
information. The average sheep rearers and sheep 
population in a village were 10 and 400, respectively. 
Most of the respondent practiced three times shearing in 
a year. The expenditure incurred on shearing was Rs. 20 
per sheep per time and wool yield of 400 g/sheep/clip. 
Wool price was Rs. 35/kg. Per day 60 sheep were 
sheared by sheep shearer. Thus, income of sheep 
shearers was Rs. 24000/- per village in a year. One seep 
shearer cover about 5 villages in a year and total income 
earned Rs. 120000/-.

Parameter                                   Income of sheep shearers
 Old trend New trend 
Sheep shearing /day/ 60 60
shearers (no.)
Income of shearers /day   1200  1260 
by sheep shearing (Rs.) (60 x 20) 420 (60x7) +
  840 (60 x 0.4
  = 24 kg wool 
  @ 35 /kg)
Sheep/village (no.) 400 400 
 (40x10)  (40x10)
Sheep sheared/ yr/  1200  1200 
village (400x3) (400x3)
Income from sheep  24000 25200
shearing/ village/yr (Rs.)
Income from sheep shearing/ 120000 126000
5 villages/yr (Rs.)

It was inferred that sheep production augments the 
economic condition of sheep shearer.

Participatory agricultural development: A total of 
27200 visitors got beneted from the displays of 

Income of sheep shearers in changing scenario 
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technology exhibitions (9) at different locations in the 
country. A total of 2157 beneciaries (agriculture 
supervisors, farmers and students) from 37 agencies 
visited the institute and acquired recent information on 
various aspects of the sheep, goat and rabbit 
production and wool utilization. The other events 
organized were 8 trainings programmes on different 
aspects of sheep, goat and rabbit rearing (212 
participants, 160 men and 52 women), 12 kishan 
gosthis (1784 farmers), one workshop for KVKs (400 
participants), World Soil Day (250 farmers), National 
Kishan Diwas (130 farmers) and two Kishan Mela 
(>3000 farmers).

Participatory agricultural development 
for livelihood security and economic 
empowerment of farmers in semi-arid 
region of Rajasthan  

Farmer FIRST

SS Dangi, SC Sharma, PK Mallick, LR Gurjar, RL Meena, DK 
Sharma and RS Godara

For livelihood security, economic empowerment and 
income enhancement of farmers, the technologies were 
demonstrated to farmers in adopted villages through 
community based modules. The activities carried out 
under different modules and their impact are as below:

Intervention Input Results and impact

Livestock based module
Breed improvement 
using improved germ 
plasm

Patanwadi rams (7)  Higher birth weight in lambs from Patanwadi ram 
(3.19 kg) than lambs from farmer's local ram (2.70 
kg)

 Higher 3 month weight in lambs from Patanwadi ram 
(16.80 kg) than lambs from farmer's local ram (14.35 
kg) resulted in additional income of Rs. 588/- per 
lamb on their sale.

 Estrus response: 52.94%

 Lambing rate: 52.94%

 Farmer has got an additional income of Rs.36,000/-

Estrous 
synchronization and 
articial insemination 
in problematic ewes

Ewes covered (17)

Sirohi goat rearing 10 and 9 Sirohi goat units (2F+1M) 
in 2019 and 2022, respectively

 Marginal and landless farmers established goat 
ock as a source of livelihood with average net 
income of Rs. 28635/- and BC ratio of 1.82

Rabbit rearing 5 rabbit units (4F+2M)  Production has started 
AI in buffalo (using 
semen from ICAR-
CIRB)

Buffalo covered (241)  Conception rate: 53.94%
 40 calves were born in 2022

Mineral 
supplementation

Salt brick and mineral mixture (65 
farmers)

 Increase in daily milk yield (130 g) after 40 days of 
supplementation

Health management ET vaccination – 2500, Treatment - 
570

 Benetted 59 farmers

Crop based module

Mustard+Kasuri Methi DRMRIJ-31 variety of mustard   Higher yield as compared to other varieties
 B:C ratio of mustard+Kasuri-methi intercropping 

:3.38
 B:C ratio of sole mustard: 3.31
 B:C ratio of sole Kasuri-methi: 2.55

Wheat  DBW-187 variety (38 farmers)  31.81% higher grain yield with DBW-187 as 
compared to local variety

 Rs. 35881.00 more income per hectare than local 
variety
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Intervention Input Results and impact

Moong IPM-02-3, Virat variety (60 farmers)   28.03% higher grain yield over local variety 
 Rs 11133.00 more income per hectare than local 

variety

 Increased yield (5.92%) over locally cultivated 
varieties

Black-gram Pratap urd-1 variety (20 farmers)

Sesame RT-351, RT-346 variety (25 
farmers)

 Increased yield (14.63%) with RT-351 over local 
variety

Fruit cultivation Sapling of Karonda, Kagzi lemon, 
Papaya (Red lady- 786), Thai-
apple ber (95 farmers)

 12 quintals of Thai-apple ber were produced from 
0.5 hectare land with an income of Rs.32000/-

Vegetable cultivation Improved variety seed of spinach, 
carrot, radish, onion (100 farmers)
Installation of poly houses

  8 poly houses were installed by cucumber farmers 
 Average yield: 50 tone/acre 
 Net prot margin: 50.0%

Organic farming 19 units (18 farmers)  Three farmers became a successful producer of 
quality vermi-compost and now composting at 
commercial level

Horticulture based module

Natural resource management based module

In addition, morphometric characteristics were recorded 
on >300 sheep of local Kheri breed in FFP villages. 
Awareness was created about recent development in 
agriculture and animal husbandry through educational 

tour (24 farmers), trainings (30 women), interactive 
meetings (294 farmers) and exposure visits (24 farmers). 
From adopted villages, 50 farmers were registered with an 
FPO "Malpura Krishi Fed Producer Company Limited".

Livestock based activities under Farmer FIRST Programme



156
ICAR-CSWRI, Avikanagar

Annual Report 2022

Agriculture based activities under Farmer FIRST Programme

Education and exposure visits of farmers under Farmer FIRST Programme
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NETWORK PROJECT ON SHEEP IMPROVEMENT

Network Project on Sheep Improvement (NWPSI) came 
into existence on 01.04.1990, when all the centres of All 
India Coordinated Research Project on Sheep Breeding 

(AICRP-SB) merged into NWPSI. The mandate of 

NWPSI is genetic evaluation and improvement of 
indigenous sheep by selective breeding. Different 
breeds of sheep are being improved through selection 
and inter-se mating primarily for mutton and also for 
wool production.

Presently, there are six ongoing centres including four 
farm units (annual target of 50 rams sale/distribution) 
and two eld units (annual target of 100 rams 
sale/distribution) located at different states of the 
country. Coordinating cell is located at ICAR-CSWRI, 
Avikanagar, Rajasthan.

Farm units

ARC (ICAR-CSWRI), Bikaner 

ICAR-CIRG, Makhdoom

MPKV, Rahuri

LRS (SVVU), Palamner

Field units

PGRIAS (TANUVAS), Kattupakkam

ARC (ICAR-CSWRI), Bikaner

Marwari

Muzaffarnagari

Deccani

Nellore 

Madras Red 

Magra

Location Breed

Cooperating Units under NWPSI

Flock strength at farm units (as on 31.12.2022): The 
total ock strength of sheep on closing of year 2022 was 
529 for Marwari, 543 for Muzaffarnagari, 451 for 
Deccani and 382 for Nellore farm unit. The population of 
total male and female is as under:

Breed Male Female Overall 
Marwari 145 384 529

Muzaffarnagari 139 404 543

Deccani 153 298 451

Nellore 124 258 382

Total 561 1344 1905

The number of breedable ewes and breeding rams were 
286 and 68 for Marwari, 319 and 35 for Muzaffarnagri, 
209 and 52 for Deccani and 187 and 45 for Nellore, 
respectively.

Sheep covered by eld units (as on 31.12.2022): A 
total of 151 sheep breeders having 13468 sheep 
including 9429 breedable ewes were covered for 
performance recording and improvement in Madras Red 
and Magra eld units. 
Details Madras Red Magra Total
No. of sheep breeders  86 65 151
No. of sheep registered  6400 7068 13468
No. of breedable ewes  5004 4425 9429
No. of animal  identication  1944 2412 4356
No. of performance recording 4875 1436 6311
No. of health coverage 48419 10505 58924
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Sale / distribution of superior germplasm: During the 
year 2022, a total of 461 males and 230 females sheep 
of different breeds were sold for genetic improvement of 
farmer's ock.

Marwari
Muzaffarnagari
Deccani
Nellore
Madras Red
Magra
Total

Breed Male

30
0
0
2
0

16
48

60
63
80
27
113
70
413

25
0
0
7
0
13
45

77
73
0
0
0

35
185

Female Total

192
136
80
36
113
134
691

Hogget Adult Hogget Adult

Sale / distribution of superior germplasm

Performance of sheep breeds: The average body 
weights at different stages, lambing rate and annual 
GFY obtained in farm and eld units are as under:

Breed  Mean body weight (kg)   Lambing (%) Annual 

 Birth 3 M 6 M 12 M  GFY (g)  

Farm units
Marwari 3.00±0.03  16.00±0.81  22.50±0.31 27.00±0.32 91.00 1175.00
Muzaffarnagari 3.71±0.03 16.33±0.16 25.68±0.18 36.49±0.26 74.20 1116.88
Deccani 3.20±0.02 14.16±0.13 23.48±0.45 28.66±0.43 91.38 955.00
Nellore  2.75±0.03 11.57±0.27 18.52±0.72 26.63±1.56 75.38 NA
Field units
Madras Red  2.65±0.01 10.12±0.16 15.50±0.05 - 81.74 NA
Magra 2.97±0.06 14.09±0.04 21.28±0.05 27.23±0.16 73.04 571.85*

Performance of sheep breeds

NA- Not available; * Adult six monthly

 Madras Red ram Nellore rams

Muzaffarnagari lambs



159
ICAR-CSWRI, Avikanagar

Annual Report 2022

MEGA SHEEP SEED PROJECT (MSSP)

The Mega Sheep Seed Project was started on 
01.04.2009. Present ly,  the project  has four 
cooperating units covering four indigenous mutton 
type sheep breeds in their breeding tracts. The units 
are situated at KVAFSU, Bidar for Mandya sheep, 
TANUVAS, Salem for Mecheri sheep, RAJUVAS, 
Bikaner for Sonadi sheep and ICAR-CSWRI, 
Avikanagar for  Malpura sheep. The Project 
Coordination (PC) Unit is located at ICAR-CSWRI, 
Avikanagar. The major objective of the project is 
improvement of indigenous sheep breeds by 
propagation of superior germplasm in the farmers' 
ock by production and distribution/sale of 70 superior 
breeding rams to cover at least 2500 breedable ewes 
of farmers/yr/unit.

Development of nucleus ock of improved sheep 
genetic resources: Four nucleus ocks of important 
indigenous sheep breed have been established in 
their breeding tracts through selection based on 6 
month body weight of the lambs. The nucleus ock 
strength of different breeds as on 31.12.2022 was as 
follows:
 
Unit  Male Female Total Breedable ewes
Mandya 117 379 496 290

Mecheri 119 238 357 172

Sonadi 53 256 309 222

Malpura 153 358 511 289

Performance of sheep breeds: The average body 
weights at different stages, lambing rate and annual 
GFY obtained in farm and eld units are as under:

NA- Not available

Performance of sheep breeds (Mean±S.E.)

Mandya

Mecheri

Sonadi

Malpura

2.91±0.03
2.15±0.01
2.60±0.02
2.50±0.03
2.96±0.02
2.70±0.01
3.26±0.03
3.17±0.01

11.19±0.07
10.51±0.03
11.82±0.15
10.68±0.19
13.23±0.41
10.00±0.07
15.25±0.25
14.51±0.06

16.02±0.09
15.49±0.05
15.62±0.27
13.72±0.20
16.60±0.33
14.50±0.13
26.70±0.38
19.26±0.12

22.15±0.14
21.23±0.07
23.10±0.78

NA
22.54±2.31
20.90±0.67
32.69±0.52
31.76±0.37

92.07
91.26
79.86
87.00
55.00
54.62
104.04
96.73

Farm
Field
Farm
Field
Farm
Field
Farm
Field

590.32
519.61

NA
NA

596.62
NA

889.00
NA

 Breed Mean body weight (kg)
Birth 3 M 6 M 12 M

% Lambing 
(Av.  basis)

Annual
GFY (g)

Flock



160
ICAR-CSWRI, Avikanagar

Annual Report 2022

Mandya
Mecheri
Sonadi
Malpura
Total

131
141
64

109
445

2312
2496
2010
796
7614

50
31
64
21

166

81
110
00
91

282

Unit No. of rams
Distributed/

Redistributed
Sold Total 

Breedable 
ewes 

covered 

Health care and other inputs to the registered 
farmers' ocks : In addition to the free distribution of 
genetically improved breeding rams of the respective 
breeds, the registered ocks were provided vaccination 
against enterotoxaemia, peste des petits ruminants, foot 
and mouth disease, sheep pox, blue tongue along with 
deworming, dipping and need based treatment. Other 
essential consumable items of daily use in ock were 
also provided.

Mandya ram

Sonadi ewe with lamb

Production and distribution of genetically superior 
sheep seed: The project has produced genetically 
superior rams for distribution/sale to the registered 
farmers to improve their ock. The ram distribution and 
ewe coverage during the year are as follows:
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RESEARCH MANAGEMENT

agricultural technology assessment, renement and 
transfer is set up for discussion in the regular meetings 
of the Regional Committees, which is held once in two 
years. He also explained that the objectives of the Mid-
term Review Meeting are to take stock of the progress 
made in the execution of the recommendations and 
action points drawn in the regular meetings and if 
needed, suggesting mid-term corrections.

Dr Arun Kumar, Director, ICAR-CSWRI and Member 
Secretary, Regional Committee - VI presented the report 
on action taken by the concerned Organizations/ 
Institutes/ Universities, on the recommendations and 

th thaction points drawn in the 26  RCM held virtually on 13  
March 2021. The action points set and the actions taken  
were discussed w.r.t. their status of completion, 
constraints and follow-up actions needed. After thorough 
discussions, the follow-up actions needed for each of the 
action points were decided. Dr S.P. Kimothi, ADG (TC), 
ICAR emphasized for renement of ATR in a more 
comprehensive manner by respective SMDs / ADGs / 
Directors / State Government ofcials etc. All the problems 
should be taken to a conclusive and logical end 
strategically with complete solution.

The PME Cell in the institute coordinate and synthesize 
the recommendations of QRT, RAC, IRC and 
recommends research priorities of the institute in sheep 
and rabbit production. PME Cell coordinates and 
arranges the annual monitoring of ongoing projects and 
evaluation of completed projects through RAC, IRC and 
PMC. It also maintain database on publications, 
technologies developed, consultancies, projects 
undertaken in the past and on-going projects and 
linkages with line departments. 

Mid-term Review Meeting of ICAR 
Regional Committee - VI 

 
The Mid-Term Review Meeting of the ICAR Regional 
Committee - VI, comprising the states of Rajasthan and 
Gujarat and Union Territories of Daman and Diu and 
Dadra and Nagar Haveli was held through video 

thconferencing on 20  May 2022. The meeting was 
chaired and presided over by Dr B.N. Tripathi, DDG 
(Animal Science), ICAR and Nodal Ofcer, Regional 
Committee - VI. A total of 159 participants, including 
Vice-Chancellors, Deans, Directors of Research, 
Education and Extension from Agricultural and 
Veterinary Universities in the region; senior ofcers from 
the States and UTs in the region; DDGs, ADGs and 
senior ofcers of the ICAR; Directors of ICAR Institutes 
in the region and outside the region; Ofcers-in-charges 
of the Regional Centres/Stations of the ICAR Institutes 
located in the region; and project coordinators and 
ofcials from KVKs attended the meeting.

Dr B.N. Tripathi, DDG (Animal Science), ICAR and 
Nodal Ofcer, Regional Committee - VI highlighted that 
the eight Regional Committees constituted by ICAR 
provide forum for the researchers and the State 
Government functionaries to examine gaps in current 
research and training in Agriculture including Animal 
Husbandry, Dairying, Fisheries, Natural Resource 
Management, Human Resource Development; identify 
priorities and decide agenda of research and extension 
in different agro-climatic regions of the country. 
Research agenda of relevance in the areas of 

Mid-term Review Meeting of ICAR Regional Committee - VI 
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at respective centres, the team made physical appraisal 
of existing infrastructure, sheep and rabbit sectors and 
laboratories and on spot interaction with scientists. The 
progress / achievements along with future line of action 
were presented by respective I/C Divisions / Sections. 
QRT observed that manpower and infrastructure are 
major constraints in strengthening research activities at 
the regional centres. 

The QRT also visited in eld area to interact with farmers 
and appreciated the farmer's related activities carried 
out at eld level and linkage with other agencies / 
organizations. Prof. P.K. Uppal, Chairman QRT 
appreciated infrastructural development carried out in 
last ve year and effort made for maintenance of the 
existing infrastructure with limited manpower. He 
emphasized that priority of NTRS should be on 
conservation and preservation of Gaddi sheep and 

suggested to plan and prioritize the research activities as 
per available manpower and existing infrastructural 
facilities. Chairman, QRT emphasized that inltration of 
outcome of research ndings into the society is an ultimate 
need of hour for better visibility and impact of the institute. 
He also expressed incorporation of newer technological 
tools like articial intelligence, bioinformatics, social 
sciences etc., for better scientic achievements. The 
QRT also emphasized to include more number of 

Quinquennial Review Team (QRT) 
Meetings

 
During the year, a total of ve QRT meetings were held 
on 7 March, 2022 at ARC, Bikaner, 13-14 May, 2022 at 
NTRS, Garsa, 21-22 June, 2022 at CSWRI, Avikanagar, 
24 July, 2022 at SRRC, Mannavanur and on 17-18 
November, 2022 at CSWRI Avikanagar. Prior to meeting 

Meetings and visits of Quinquennial Review Team
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breeds in the network programme. Keeping in mind, 
export potential of sheep produce, issue of traceability 
and marketing should also be addressed in the project.

production in country in comparison to other countries and 
briefed about research and developmental activities of 
the institute, role and importance of sheep husbandry in 
rural economy, achievements of the research programs 
and new initiatives taken by the institute in the past. The 
action taken report (ATR) on recommendations made in 
the last RAC meeting 2019 was presented by Dr. C.P. 
Swarnkar, Member Secretary, RAC, ICAR-CSWRI, 
Avikanagar.

Dr Vishnu Sharma, Chairman RAC appreciated the 
activities and achievements of the institute in 
developing farmer-friendly technologies. He also 
expressed concern over decreasing scientic strength 
at the institute. He urged all the scientists to identify 
the factors responsible for decrease in ranking of 
Rajasthan state in sheep population (from rst to 
fourth) as per recent livestock census. Further, he 
emphasized that our research and development 
activities should be designed by identifying welfare 
objectives for society in a fashion with ultimately 
contribution to the society. He stressed that for out-of- 
box thinking to explore newer areas, there is need to 
strengthen the interdisciplinary interface and 
coordination.

Dr V.K. Saxena, ADG (AP&B) emphasized importance 
of sheep in soil nutrient enrichment due to pastoralist 

and urged to develop economically viable technologies 
for sustainable sheep production. He suggested to 

Research Advisory Committee (RAC) 
Meeting

Research Advisory Committee (RAC) meeting of the 
institute was held on 25-26 February, 2022 under the 
Chairmanship of Dr. Vishnu Sharma, Former Vice 
Chancellor, RAJUVAS, Bikaner. Dr. V.K Saxena, ADG 
(AP&B), Animal Science Division, ICAR, New Delhi, Dr. 
P.K. Das, Professor, Department of Veterinary 
Physiology, WBUAFS, Kolkata, Dr. Arun Kumar Tomar, 
Director, ICAR-CSWRI, Avikanagar and Dr. C.P. 
Swarnkar, I/C PME and Member Secretary attended the 
meeting physically. Dr. V.V. Kulkarni, Ex-Director, ICAR-
NRC on Meat and Professor, Veterinary College, 
Selesih, Aizwal, Dr. R.K. Vijh, Ex-Director, ICAR-
NBAGR, Karnal joined the meeting virtually. All Heads of 
Divisions and In-charges of sections along with 
scientists from main campus and In-charges of Regional 
Stations participated in the meeting.

Dr. Arun Kumar Tomar, Director, ICAR-CSWRI appraised 
the house about present status of sheep and rabbit 

Meeting and visit of Research Advisory Committee
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revisit the selection criteria for selection of animals   
under Network Programme on Sheep Improvement 
and to strengthen the research on ram semen 
freezing, climate resilience, genome-wide sequencing 
of seep breeds for identifying markers/SNPs for 
economically important traits. Dr P. Das, Member RAC 
suggested to upgrade the non-descript sheep 
population through articial insemination for enhanced 
ock productivity and ultimately increased farmer's 
income and livelihood. RAC visited the sheep, goat 
and rabbit sectors and laboratories at main institute 
and appreciated the up keeping of animals in the farms 
and cleanliness. They also appreciated the newly 
constructed housing modules for commercial sheep, 
goat and rabbit farming under stall feeding.

In order to ensure availability of quality fodder for 
institute animals and to enhance the revenue 
generation, he urged that effort should be strengthen 
towards production of seed and saplings. He suggested 
Scientist from NTRS, Garsa to intensify survey activities 
on Gaddi sheep. He urged all the scientists to provide 
the required information in quantitative term with a clear 
outcome as and when asked. He encouraged and urged 
the young scientists to come forward in research and 
developmental activities of the institute with newer 
innovative ideas / concepts within mandate of the 
institute. Being huge population of Kheri sheep, it was 
suggested to initiate process for registration of Kheri 
sheep breed in consultation with ICAR-NBAGR, Karnal. 
In addition, institute process for registration of Avishaan 
and other cross bred genotype should also be initiated. 
There is need to formulate strategies for increasing the 
size of Avishaan ock so institute can able to meet out 
the demand of farmers. The efforts should be made for 
commercialization of developed technologies. The 
articial insemination should be intensied in both farm 
and eld ocks for better dissemination of elite germ 
plasm. He advised all the scientists to make efforts for 
extramural research projects from national and 
international agencies. In order to increase the institute 
visibility, he urged all the scientists to publish research 
papers in high NAAS rating or impact factor Journals.

For research activities, he emphasized to work and 
document the comprehensive information on (i) rearing 
cost of sheep, goat and rabbit both at farm and eld 
level, (ii) characterization of wool from different sheep 
breeds, (iii) milk prole across the sheep breeds, (iv) 
establishment of commercially viable unit of Dumba and 
demonstration unit of Avishaan sheep as multiplier ock 
at ARC, Bikaner, (v) comparative evaluation of manure 
from different species of livestock and (vi) age-wise 
meat quality. He also informed the house that efforts are 
being made to ll the vacant positions in the institute. In 
last he urged to “Be positive and work together” and 
“Share ideas and contribute to society”.

Dr C.P. Swarnkar I/C PME Cell, presented matrix about 
institute prole and achievements for the year 2021 and 
suggested to take corrective measures for increasing 
the scientic outcome at institute level. The progress of 
the research projects was presented by respective PIs 
of the projects and recommendations were made for 
further strengthening of research outcome.

Institute Research Committee (IRC) 
Meeting

Annual Institute Research Committee (IRC) Meeting 
was held in hybrid mode on 6-7 May 2022 under the 
Chairmanship of Dr Arun Kumar, Director, ICAR – 
CSWRI, Avikanagar. Director extended a warm 
welcome to all the members of PMC and participants of 
IRC. In his opening remarks, he informed the house that 
this year institute has awarded two appreciation awards 
for achievements in Hackathon (Animal Science) and 
Swatch Bharat Abhiyan and congratulated whole CSWRI 
fraternity. He congratulated all the scientists for their 
promotion and urged others to submit assessment form in 
due course of time.  He stated that with cooperation of all, 
institute has able to perform all the committed activities in 
spite of COVID-19 lock down situation.

He emphasized that documentation of achievements is 
need of hour and urged that high resolution good quality 
photographs and short video on activities should be 
prepared and maintained at divisional as well as at 
regional station / institute level. The momentum for 
documentation of success stories related to CSWRI 
technologies should be enhanced. He suggested to 
integrate the activities across the different schemes like 
SCSP, TSP, ABIC, Farmer-FIRST etc and outcome be 
reected as research project achievement. The skill 
development activities and its impact should be well 
documented at institute level. There is need to 
strengthen the visibility of ATIC and ITMU through 
display of technologies in form of posters and exhibits.
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The Half yearly IRC 2022 meeting was held on 05-06 
September, 2022 under the Chairmanship of Dr Arun 
Kumar, Director, ICAR-CSWRI, Avikanagar. The 
meeting was held in semi-physical mode. Director  
urged all the scientists to complete the targeted activities 
in time-frame. He emphasized that PIs of livestock 
sectors should maintain the number of animals as per 
requirement and mandate of the project. Dr C.P. 
Swarnkar, I/C PME Cell urged PIs to present progress of 
project in accordance with the activities targeted for the 
last six month along with status of action taken on 
recommendations of annual IRC-2021. 

Institute Research Committee meeting

chairmanship of Dr. Arun Kumar, Director, ICAR-
CSWRI, Avikanagar. He briefed the members about the 
ongoing research and developmental activities in the 
institute. ATR of previous meeting was approved. New 
agenda items like (i) proposal pertaining to equipment to 
be procured during current/next nancial year, (ii) 
proposal pertaining to works towards repair/renovation 
of old building/sector and road etc and (iii) proposal for 
permission of entry fee for the children visiting to SRRC, 
Mannavanur were discussed in the meeting. The IMC 
discussed the proposals in detail and recommend the 
purchase of equipment and carry out repair/renovation 
works in the nancial year 2022-23 from respective head 
subject to approval of EFC and availability of funds. It 
was recommended that a committee to be constituted to 
assess the requirement to charge entry fee from 
children.

IMC meeting at ICAR-CSWRI, Avikanagar

Institute Management Committee (IMC) 
meeting

Institute Management Committee meeting was held on 
th25  February 2022 at ICAR-CSWRI, Avikanagar under 
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Monitoring and Evaluation of Research 
Projects

During the period, 22 institute projects, 10 ICAR 
funded projects (AICRP, NWPSI, MSSP, Network) 

and 9 externally funded projects (DST, NLM, inter-
institutional) were monitored and evaluated. The list 
of institute and externally funded projects is given 
below:

 

Ongoing Research Projects at ICAR-CSWRI, Avikanagar

S. No.        A. Institute projects

  Programme 1: Genetic improvement of native sheep for mutton, wool and milk production
 1 Genetic evaluation and propagation of prolic Avishaan sheep
 2 Genetic improvement and development of Patanwadi as dairy sheep 
 3 Genetic improvement of Chokla sheep for carpet wool production
 4 Genetic improvement of Bharat Merino and Gaddi Synthetic sheep under sub-temperate climatic condition for ne wool 

production
 5 Performance improvement of Bharat Merino sheep through selective breeding
 6 Genetic improvement of Avikalin sheep through selective breeding
  Programme 2: Enhancing productivity of sheep by nutrition and reproduction
 7 Augmenting mutton production and its value addition through rumen manipulation and economic feed formulation
 8 Nutritional and immunomodulatory potential of selected herbs of arid climate as feed additives in sheep
 9 Managing natural resources and soil health through agronomic approaches for sustainable fodder production for sheep
 10 Identifying novel physiological and biotechnological interventions to improve reproductive efciency of sheep
 11 Indexing climatic stress and development of climate resilient shelter system for commercial sheep farming
 12 Evaluation and validation of bioactive potential of sheep milk
 13 Induction of cyclicity through melatonin intervention in sheep
  Programme 3: Disease surveillance, health care and disease diagnostic tools
 14 Assessment of changing epidemiology and management of economically important sheep, goat and rabbit diseases
 15 Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus
  Programme 4: Enhancing rabbit productivity for meat and wool
 16 Improvement and production performance evaluation of broiler rabbits along with renement of package of practices for 

different climatic conditions
 17 Development and validation of advance strategies for augmenting protable broiler cuniculture in South Indian states
 18 Genetic improvement of German Angora rabbit under Sub-temperate climatic condition for wool production
  Programme 5:  Post-harvest technology for sheep, goat and rabbit produce
 19 Development of home textiles and composites using indigenous wool and its blends
 20 Value –added chemical processing of wool
 21 Carcass evaluation, development and quality evaluation of value added sheep, goat and rabbit produce
  Programme 6: Transfer of technology and skill development
 22 Improvement in productivity of sheep and rabbit through technological testing, transfer and adoption under eld 

conditions

  B. ICAR funded projects

 1 Genetic improvement of Malpura sheep for mutton production in farm and eld (MSSP)
 2 Improvement of Marwari sheep for carpet wool production through selection (NWPSI)
 3 Evaluation and genetic improvement of Magra sheep in eld conditions (NWPSI)
 4 Genetic improvement of Sirohi goats for meat and milk production (AICRP on Goat Improvement)
 5 Veterinary type culture-Rumen microbes (Network Programme)
 6 Estimation of methane emission under different feeding systems and development of mitigation strategies (ICAR 

Network / outreach project)
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Ph.D. programmes under guidance of scientists of the 
institute. This year a total of ve MoU were signed. The 
list of universities and institutions entered into MoU with 
the institute is given below:

Memorandum of Understanding (MoU)

Institute has developed MoU with universities and 
institutions for extending research facilities to students 
for undertaking their research work of Post graduate and 

 7 Nutritional and physiological approaches for enhancing reproductive performance in animals (AICRP)
 8 Network project on Veterinary microbe (Network Programme)
 9 Indian network of Fisheries and animal antimicrobial resistance (INFAAR)
 10 Participatory agricultural development for livelihood security and economic empowerment of farmers in semi-arid region 

of Rajasthan (Farmer FIRST)

 C. Externally Funded projects

 1 Enhancing food and water security in arid region through improved understanding of quantity, quality and management 
of blue, green and grey water (DST project)

 2 Modulation of folliculogenesis to augment prolicacy through dietary n-3 polyunsaturated fatty acids in sheep (DST 
project)

 3 Engineering of high value textiles from the blends of wool, Camel, Pashmina and Angora rabbit hair (Inter-institutional)

 4 Utilization of locally available natural resources for natural dyeing of silk and woollen yarn along with Pashmina fabric 
(Inter-institutional)

 5 Study of soil-hydrothermal environment under natural vs synthetic mulch (Inter-institutional)

 6 Consortium research platform on agrobiodiversity (Inter-institutional)

 7 Development of innovative approaches for extensive application of estrus synchronization and articial insemination 
techniques in sheep (National Livestock Mission)

 8 Wool prole of Indian sheep breeds (National Livestock Mission)

 9 Identication and lab scale production of nonwoven saleable products from Deccani wool (Maharashtra Sheep and Goat 
Corporation, Pune)

 S.No.� Name of the Institution /  Organization with whom MoU signed Date of signing

 1. Rajasthan University of Veterinary and Animal Sciences, Bikaner, Rajasthan 13.12.2013

 2. Maharashtra Animal and Fishery Sciences University, Nagpur, Maharashtra 21.02.2014

 3. Chhattisgarh Kamdhenu Vishwavidhalaya, Durg, Chhattisgarh 03.08.2015

 4. Uttar Pradesh Textile Technology Institute, Kanpur, UP 22.08.2015

 5. Indian Institute of Carpet Technology, Bhadohi, UP 29.09.2015

 6. Banda University of Agriculture and Technology, Banda UP 28.01.2016

 7. San Higginbottom Institute of Agriculture Tech and Sci., Allahabad, UP 16.02.2016

 8. Bihar Animal Sciences University, Patna, Bihar 14.02.2019

 9. GLA, Mathura, UP 16.04.2019

 10. CCS Haryana Agriculture University, Hisar, Haryana 03.12.2019

 11. Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019

 12. Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan 16.07.2020

 13. Mother Teresa Women’s University, Attuvampatti, Kodaikanal, Tamil Nadu 19.09.2020

 14. ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 21.11.2020 

 15. ICAR-National Research Centre on Camel, Bikaner, Rajasthan 19.01.2021

 16. ICAR-National Institute of Natural Fibre Engineering and Technology, Kolkata, West Bengal 28.03.2021

  ICAR-National Research Centre on Camel, Bikaner, Rajasthan 

 17. ICAR-Indian Institute of Pulses Research, Kanpur, Uttar Pradesh 04.04.2021
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 18. Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, Uttarakhand 02.08.2021

 19.  Swami Keshwanand Rajasthan Agricultural University, Bikaner, Rajasthan 30.09.2021

 20. Sri Karan Narendra Agriculture University, Jobner, Rajasthan 04.01.2022

 21. Assam Agricultural University, Jorhat, Assam  23.09.2022

 22. Malviya National Institute of Technology, Jaipur, Rajasthan 02.10.2022

 S.No.� Name of the Institution /  Organization with whom MoU signed Date of signing

work. Like-wise, a total of 10 students are pursuing their 
Ph.D. (8) and M.V.Sc. (2) research work at ICAR-
CSWRI, Avikanagar as detailed below:

Student research work at the Institute

During the year a total of 9 students from four universities 
completed their Ph.D. (4) and M.V.Sc./M.Sc. (5) research 

 S. N. Name of student Degree      University      Co-guide Status

 1 Vijay Prakash Saini Ph.D. RAJUVAS, Bikaner Dr RS Bhatt Completed
 2 Ninu Poonia Ph.D. CCS HAU, Hisar Dr Vinod Kadam Completed 
 3 Satendra Kumar Yadav  Ph.D.   RAJUVAS, Bikaner Dr Ashok Kumar Completed
 4 Sarita Kumari Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Completed
 5 Rahul Meena M.V.Sc. RAJUVAS, Bikaner Dr CP Swarnkar Completed
 6 Pawan Kumar Sharma M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
 7 Kritika Gaur M.Sc. NIMS University, Jaipur Dr Rajiv Kuma Completed
 8 Rinku Choudhary M.Sc. SKNAU, Jobner Dr Srobana Sarkar Completed
 9 Indubala Meena   M.V.Sc. RAJUVAS, Bikaner Dr Arvind Soni Completed
 10 Abhishek Joshi Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing
 11 Tapendra Kumar Ph.D. RAJUVAS, Bikaner Dr Ashok Kumar  Pursuing
 12 U.S. Suradkar Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Pursuing
 13 Babul Lal Kumawat Ph.D. RAJUVAS, Bikaner Dr A.S. Mahla Pursuing
 14 Iti Dubey Ph.D. MPUTI, Udaipur Dr Vinod Kadam Pursuing 
 15 Kamakshi Verma  Ph.D. GBPAUT, Pantnagar  Dr Vinod Kadam Pursuing
 16 Kalplata Pant Ph.D. GBPAUT, Pantnagar Dr Vinod Kadam Pursuing
 17 Pratishta Verma  Ph.D. CCS HAU, Hisar Dr Ajay Kumar  Pursuing
 18 Anju Kumar M.V.Sc. RAJUVAS, Bikaner Dr P.K. Mallick Pursuing
 19 Harsh Kumar M.V.Sc. RAJUVAS, Bikaner Dr Arvind Soni Pursuing
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT 
(ITMU)

ling of patent applications. All action pertains to the 
ling of IPR applications, their follow up under the law 
including maintenance of IPR and further management 
of IP are being undertaken by ITMU of ICAR-CSWRI, 
Avikanagar.

Institute Technology Management Committee

Chairman Dr Arun Kumar, Director, ICAR-CSWRI, Avikanagar

 Member Dr Raghvendra Singh, I/C Head, Division of AP&B, ICAR-CSWRI, Avikanagar

  Dr RS Bhatt, I/C Head, Division of AN, ICAR-CSWRI, Avikanagar

  Dr SS Misra, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar

  Dr LR Gurjar, I/C TOT &SS, ICAR-CSWRI, Avikanagar

  Dr CP Swarnkar, I/C PME Cell & Member Secretary IRC, ICAR-CSWRI, Avikanagar

  One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary Dr Arvind Soni, Scientist and Nodal ofcer, ITMU

Institute Technology Management Unit peruses 
intellectual property protection, maintenance and 
transfer / commercialization related matter at the 
institute level as per the ICAR guidelines. The unit 
scrutinizes and process the cases brought before it for 

Status of Intellectual properties (2022)

IPRs Application No. Date Title Status Contributor

Patent 202111023060 15.12.2022 Vinod Kadam, Deepak Bhati,Sound Granted 
   Transmission loss  Sushma Rani, Nehru Lal Meena,
   tester  Ajay Kumar, N Shanmugam

Trademark 47941155 20.09.2022 Avi-Rakshak Granted A. Sahoo
 47941156 22.09.2022 Avisep Granted A. Sahoo
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Technology commercialised at Institute level :  
During the year a total of six technologies were 

commercialised at Institute level and Rs 27,99,886.00 
were generated as revenue.

Revenue generation from technologies commercialized at institute level

Technology   Revenue generated (Rs.)

 2018-19 2019 2020 2021 2022

Avikesil-S vaginal sponges  145231.00 71947.00 76193.00 105560.00 62248.00
Superior breeding rams and bucks  692700.00 1154500.00 923730.00 1299300.00 1487400.00
Area specic mineral mixture 11725.00 4200.00 2870.00 7630.00 8470.00
Memnaprash 3780.00 0.00 2520.00 0.00 0.00
Wool products 792719.00 356408.00 323631.00 538814.00 831053.00
Meat products 51222.00 309947.00 561237.00 463200.00 410715.00
Total 1697377.00 1897002.00 1890181.00 2414504.00 2799886.00
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Arvind Soni 18 Jan-7 Feb, 2022 Winter School on “Processing and Quality 
Evaluation of Functional Foods of Animal Origin

CVSc & AH, Mathura

23 May-6 Jun, 2022 Training/ development course on “Intellectual 
Property Rights (IPR) for Protection of 
Research and Innovation in Field of Veterinary, 
Agriculture and Horticulture” (online)

CVSc & AH, Mhow

HUMAN RESOURCE DEVELOPMENT

that 20-25% of the employees will be attending on training 
programmes in a year, i.e., once in 4 years each employee 
will be attending a training programme to improve his skill 
and efciency. During the year 10 scientists and 4 
administrative staff from the institute attended training 
programme to improve their skill and capacity building in 
recent areas of research and management.

12-14 Jul, 2022 Training program on “Traceability Based Value 
Chain Management in Meat Sector for Achieving 
Food Safety and Augmenting Exports”

MANAGE, Hyderabad & 
I C A R - N R C  o n  M e a t , 
Hyderabad

AS Mahla 17 – 22 Jan, 2022 Analysis of Experimental Data using R (online) ICAR-NAARM, Hyderabad 

23 May-6 Jun, 2022 Training/ development course on “Intellectual 
Property Rights (IPR) for Protection of 
Research and Innovation in Field of Veterinary, 
Agriculture and Horticulture” (online)

CVSc & AH, Mhow

RS Godara 18 Jan-7 Feb, 2022 Winter School on “Integrating Phenomics and 
Genomics  fo r  Improv ing  L i ves tock 
Production, Health and Well-being”

ICAR-IVRI, Izatnagar

K Pachaiyappan 18 Jan-17 Feb, 2022 Winter School on “Advances in Agricultural 
Extension Research”

ICAR-NDRI, Karnal

Vinod Kadam 21 Feb-21 Mar, 2022 Industrial Training program on “Fiber 
Reinforced Composite Materials” (online)

ATIRA, Ahmedabad

24-26 Feb, 2022 Quali ty Improvement Programme on 
“Advances in Chemical Processing and 
Finishing Techniques of Natural Fibre Based 
Textiles” (online)

ICAR-NIRJAFT, Kolkata

1-5 Aug, 2022 Intellectual Pioperty Rights Awareness 
(Online Under National Intellectual Property 
Awareness Mission) 

IPTM Unit, ICAR, New Delhi 

SC Sharma 21-23 Feb, 2022 Tra in ing  p rog ram on  “Competency 
Enhancement Programme for Effective 
Implementation of Training Functions by 
HRD Nodal Ofcers of ICAR” (online)

ICAR-NAARM, Hyderabad

Period Webinar / Training programme Venue/Organized by

Scientists

Participant

Training and capacity building of 
Institute staff

Capacity building for the various categories of CSWRI 
employees is undertaken based on Annual training plan 
(ATP) prepared after assessing the training needs of 
individual employees. ATP was prepared in such a manner 
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SMK Thirumaran 2-11 Mar, 2022 National Training Programme on “Advances 
in Genetic Analysis of Quantitative Traits”

ICAR-NDRI, Karnal

Period Webinar / Training programme Venue/Organized byParticipant

Rajni Chaudhary 3-17 Mar, 2022 Orientation training programme ICAR-CSWRI, Avikanagar

GG Sonawane 25-26 Apr, 2022 Training on “Use of Validated Protocol for 
Estimation of Antimicrobial Usages (AMU) at 
Farm Level

NIPHM / ICAR-DPR, 
Hyderabad

LR Gurjar 22-26 Aug, 2022 Training program on “Agri based Technological 
Interventions for Entrepreneurship Develop-
ment in Semi-Arid-Zone” (online)

ICAR-DRMR, Bharatpur  

Technical, Administrative, Finance and other staff

All staff of main and 
regional campus

30 Mar, 2022 Implementation of SPARROW in ICAR 
(online)

ICAR-CSWRI, Avikanagar

Ritesh Kumari 16-18 Jun, 2022 Training programme on “National Pension 
Scheme (NPS)”

ICAR - NRRI, Cuttack

Pappu Meena 10-15 Aug, 2022 Capacity Building Programme for ICAR 
CJSC Members of ICAR Institutes

ICAR-NAARM, Hyderabad

Shashank Jain 10-15 Aug, 2022 MDP on Public Procurement (Basic) AJNIFM, Faridabad

P. Subramani 30 Mar, 2022 Implementation of SPARROW in ICAR (online) ICAR-CSWRI, Avikanagar

sheep farmers, entrepreneurs, professionals and 
other stakeholders. The training programmes 
organized during 2022 are as below:

Title No. of participants Agency Period

Advances on sheep, goat and rabbit 
production (3)

75 SCSP, Avikanagar 11-15, 18-22 Jan, 
19-23 Dec, 2022

Improved sheep and rabbit rearing (2) 62 SCSP, NTRS, Garsa 7-9 Feb, 11-13 May, 2022

Sheep and rabbit husbandry (2) 66 SCSP, SRRC, Mannavanur 11, 12 Feb, 2022

Scientic rabbit rearing 24 SCSP, Avikanagar 8-10 Mar, 2022

Unnat Bhed evm Bakri Palan se Kisano 
ka Aarthik evm Samajik Sudhar

50 SCSP,  ARC Bikaner at Pallu, 
Hanumangarh

8-10 Mar, 2022

Labhprad Bhed Utpadan ke Liye Takniki 
Prashikshan

50 ATMA, Bikaner 9-10 Mar, 2022

EDP on sheep, goat and rabbit rearing 14 ABIC, CSWRI Avikanagar 14-19 Feb, 2022
Integrated sheep and goat farming to 
enhance livelihood and nutritional 
security of tribal farmer's

50 TSP, ARC Bikaner at KVK, 
Badgaon, Udaipur

3 Mar, 2022

Enhancing the income of tribal farmers 
through scientic sheep and goat 
farming

50 TSP, ARC Bikaner at Rawach, 
Udaipur

4 Mar, 2022

Farmers

Training Programmes Organized

Institute is regularly organizing training programmes 
on different aspects of small ruminants for scientists, 

Vaigyanik Bhed evm Bakri Palan 
Takniko dwara Kisano ki Aajivika evm 
Poshan Suraksha

50 SCSP,  ARC Bikaner at Pallu, 
Hanumangarh

9-11 Mar, 2022
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Title Agency Period

Samanvit Bhedpalan par Vaigyanik 
Prakshikshan

30 ATMA, Bikaner 15-16 Mar, 2022

EDP on sheep and goat livestock 
production technology

19 ABIC, CSWRI Avikanagar 21-23 Mar, 2022

Processing and quality evaluation of 
post-harvest products of sheep and 
rabbits (online)

68 CSWRI, Avikanagar and MANAGE, 
Hyderabad

5-7 Jul, 2022

Advances in commercial sheep and 
rabbit farming

59 SRRC, Mannavanur, VCRI, 
Tirunelveli and Women Education 
for Development Charitable Trust, 
Tiruchendur

19 Jul, 2022

Livelihood improvement through sheep 
and broiler rabbit farming

50 SCSP, SRRC, Mannavanur 24-26, Jul, 2022

Integrated sheep rearing and Control 
and prevention of Lumpy skin disease

40 SCSP, ARC Bikaner 29-31, Aug, 2022

Advances on sheep, goat and rabbit 
production

25 SIKOIDECON, Malpura 12-14, Oct, 2022

Rabbit rearing, rabbit slaughter, 
processing of rabbit skins and 
manufacture of feed blocks

5 Self-sponsored, CSWRI Avikanagar 13-15 Nov, 2022

Advances on sheep, goat and rabbit 
production

28 PD ATMA, Chhittorgarh 14-18 Nov, 2022

Advances on sheep, goat and rabbit 
production (2)

33 PD ATMA, Tonk 28-29 Nov, 2022
30 Nov - 1 Dec, 2022

Bhed Palan me Vaigyanic Prabandhan 
ka Mahatva

30 ATMA, Bikaner 27-28 Dec, 2022

Åuh QSYV ls gLrf'kYi o diMs+ ls ifj/kku ,oa 
ekLd fuekZ.k ¼2½

34 SCSP, CSWRI Avikanagar 3 Sep - 12 Oct, 2022
2 Dec - 12 Jan, 2022

National skill development training 
programme on scientic sheep, goat 
and rabbit rearing (2)

36 Self-sponsored, CSWRI Avikanagar 22-29 Mar, 13-20 Sep, 2022

Technological updates in protable 
broiler rabbit production (4)

36 Self-sponsored, SRRC, Mannavanur 25-27 Apr, 7-9 Jun, 25-27 
Aug, 16-18 Nov, 2022

Orientation to advances in sheep and 
rabbit farming

93 SCSP, SRRC, Mannavanur 28 May, 2022

No. of participants
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Training programmes organized at main campus and regional stations of ICAR-CSWRI
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veterinary colleges. This year a total of 262 BVSc & 
AH students completed their internship training as 
detailed below:
 

Name of institution No. of batch No. of internee Period

Arawali Veterinary  7 120 1-5 & 16-20 Jan, 15-19 Feb, 17-21 Mar, 16-23
College, Sikar   Jul, 14-21 Sep, 13-20 Nov, 2022
Apollo College of  5 54 19-28 Apr, 3-12 & 17-26 Jun, 2-11 Jul, 3-12 Dec
Veterinary Medicine, Jaipur
PGIVER (RAJUVAS), Jaipur 1 14 2-16 Oct, 2022
MJF College of Veterinary  2 32 11 Oct - 9 Nov, 13 Nov-8 Dec, 2022
and Animal Sciences, Chomu
COVAS (RAJUVAS), Bikaner 4 42 1-15, 16-31 Jan, 1-15 Mar, 17Aug-1 Sep
Central Agriculture University,  1 14 14 Mar - 13 May
Meghalaya 

Director address to Veterinary Intern student 

Internship Programmes Organized 

Institute is also providing a platform for internship 
o f  under  g raduate  s tudents  f rom d i f fe ren t 
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signed a total of 8 MoUs with different startup 
organizations. Two Entrepreneurship Development 
Programs (EDPs) on the Scientic Rearing of Sheep, 
Goats, and Rabbits were conducted for a total of 33 
participants. A workshop on the topic of Single-Use Plastic 
Replacement by Natural Fibers was also organized for 
100 participants. ABIC indulged in infrastructure 
developmental works which involved renovating the ABIC 
conference hall to support and facilitate the incubation 
activities.

Agri-Business Incubation Centre (ABIC), Avikanagar 
established in the year 2019 under National Agricultural 
Innovation Fund (NAIF) Component-II is dedicated to 
facilitating the incubation of new start-ups for innovative 
technologies by providing need-based physical, technical, 
business and networking support for the successful 
establishment of enterprises in the eld of sheep, goat and 
rabbit husbandry and its post-harvest technology.

In this effort, in 2022, the Centre received 20 new 
registrations for the Agri-startup incubation program and 

AGRI BUSINESS INCUBATION CENTRE (ABIC)

Incubatee registered under ABIC during 2022

 S.No. Name and address of incubates

 1 Virendra Kumar Lunu ( Entrepreneur),  Bikaner (Rajasthan)
 2 Ram Avatar (Entrepreneur), Alwar (Rajasthan)
 3 Diwakar Singh Gurjar (Entrepreneur), Jaipur (Rajasthan)
 4 Mitul Atul Bhai Shah, Inner Engineering Products and Systems, Ahmedabad (Gujrat)
 5 Ajay Singh Kachhawa (Entrepreneur), Jaipur (Rajasthan)
 6 Ponmani V, Happy Rabbit Farms, Dindigul (Tamil Nadu)
 7 M Jeyadas, WED Trust Tiruchendur, Tiruchendur (Tamil Nadu)
 8 M Gousigain (Farmer), Palldam (Tamil Nadu)
 9 S Karthikkumar  Kovai, Farmer Rabbitry, Coimbatore (Tamil Nadu)
 10 Kishore Sheikh Ahamad M R (Entrepreneur), Madurai (Tamil Nadu)
 11 Baldev Gora, Garhi Vikas Foundation, Jodhpur (Rajasthan)
 12 Santosh Mahatme, Bhedpal Shetkari (Farmer) Producer Company Ltd.,  Amravati (Maharashtra)
 13 Dharmpal Garhwal, Amlaan Organics, Rajasthan
 14 Prerna Agrawal, Samakhya Sustainable Alternatives Pvt. Ltd., New Delhi
 15 Anbil Dharmalingam, Rabbit O Shambles, Mannapaparai (Tamil Nadu)
 16 S Nagajothi, Ya Ya Rabbit Food and Products, Salem (Tamil Nadu)
 17 Shridhar, SRM Institute of Science and Technology, Salem (Tamil Nadu)
 18 K Loganathan, Inga Rabit Farm, Cuddalore Tamil Nadu
 19 K Vasanthakumar, Laky Rabbit Cages and Feed Blocks Villupuram, Tamil Nadu
 20 Vivek K V, Wallya Enterprise, Ernakulam (Kerala)

MoU under ABIC
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 S.No. Entrepreneur (Agency)

 1 Manish Meena (Verdant Impact Pvt Ltd., Jaipur)

Activities

One-stop solution for animal husbandry, production of content 
for farmers, establishment of Digital Kisan Radio, virtual 
telemedicine service

 2 Mitul Shah (Inner Engineering Product and 
Systems Pvt Ltd, Ahmedabad)

Design and development of thermal Cconductivity 
measurement setup

 3 Ram Avtaar (Young Entrepreneur), Alwar Avishaan germplasm propagation

 4 Virender Kumar Lunu (Young Entrepreneur), Alwar

 5 Prerna Agarwal  (Samakhya Susta inable 
Alternative Pvt. Ltd, New Delhi)

Marketing of indigenous wool products

 6 Santosh Mahatme (Bhedpal Shetkari Producer 
Company, Amravati)

Production and marketing of feed blocks

 7 Dharampal Garhwal (Amlaan Organics, Jaipur) Manufacturing, branding, and marketing of native woolen 
shawls

 8 Tara Blooms Private Limited, Coimbatore (Tamil 
Nadu)

Promoting digitalization in the agriculture sector

Details of MoUs signed under ABIC in 2022
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visited different livestock sectors, laboratories, wool 
plant and herbal garden of the institute and its regional 
stations to know how the sheep, goat and rabbit 
farming and wool processing.

AGRICULTURAL TECHNOLOGY INFORMATION 
CENTRE (ATIC)

Sponsoring agency No. of visitors Sponsoring agency No. of visitors

Farmer
ATMA, Jhunjhnu 50 ATMA, Bundi (3) 145
ATMA Swaimadhopur 50 ATMA, Chittorgarh (2) 135
ATMA Nagaur 45 ATMA, Jodhpur 50
ATMA, Jhalawar (2) 100 ATMA, Nimach (M.P.) 10
AH Department, Bharatpur 50 AH Department, Dausa 26
AH Department, Tonk (2) 90 AH Department, Swaimadhopur 50
AH Department, Ajmer 50 AH Department, Bassi, Jaipur 54
Agriculture Department, Baran 49 Agriculture Department, Chittorgarh 50
Agriculture Department, Jhunjhnu (2) 65 Agriculture Department, Kota 50
Stare Government, Haryana 08 Cecoedecoin, Kota 15
IIRD Jhalawar 28 Sewa jyoti RR Morarka charitable trust Nawalgarh, Sikar 49
KVK Bundi (2) 73 KVK Bhilwara 15
Miscellaneous (Individual) 271 Farmers group (7) at NTRS, Garsa 103
Farmers group (6) at ARC, Bikaner 200

Students with faculty
KN Modi University, Newai 40 GSS, Pachewar 17
PGIVER (RAJUVAS) Jaipur 25 Rajasthan University, Jaipur 08
AH Training Institute, Jaipur (2) 79 MB College of Agriculture, Tonk 78
Jaipur National University, Jaipur 36 NIFT NIMS University Jaipur 60
Cambridge School, Todaraisingh 45 Jagannath University, Jaipur 37
Kanoria PG Mahila Mahavidhalya Jaipur 57 N.M.S.SV.N. College, Madurai, Tamil Nadu 73
Bhavya Classes, Jaipur 44 Sri Kaliswari College, Sivakasi, Tamil Nadu 105
Government Medical College,  18 AVS College of Arts and Science, Salem, Tamil Nadu 390
Pudukottai, Tamil Nadu 
Governnment Higher Secondary School,  112 Excel College for Commerce and Science, Komarapalayam, 95
Mannavanur, Tamil Nadu (2)   Tamil Nadu 
Mother Teresa Women’s University,  58 Vivekananda Vidyalaya Matric Higher Secondary,  103
Kodaikanal, Tamil Nadu   Pannaikaadu, TamilNadu 
Gandhigram Rural Institute,  104 Government Arts College, Kummbakonam, Tamil Nadu 61
Ganghigram, Tamil Nadu (3)
Kongu College of Arts and Science, 60 Smt. Indira Gandhi College, Tiruchirappalli, Tamil Nadu (2) 141
 Karur, Tamil Nadu
MES Ponnani College, Malapuram, Kerala 48 Kamaraj College, Tuticorin, Tamil Nadu 52
Alagappa University, Karaikudi,  61 Saraswathi Narayanan College, Madurai, Tamil Nadu 59
Tamil Nadu
MMES Women’s Arts and Science  126 Govt. Arts College for Men, Krishnagiri, Tamil Nadu 52
College, Ranipet, Tamil Nadu

Exposure visits

A total of 5054 visitors (101 groups) including 1181 
farmers, 3085 students with faculty and 88 ofcers 
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Govt. Arts and Science College,  61 V.H.N.S.N. College, Virudhunagar, Tamil Nadu 45
Harur, Dharmapuri, Tamil Nadu
Velammal College of Engineering and  67 Excel College of Nursing, Valliyoor, Tamil Nadu 57
Technology, Madurai, Tamil Nadu
The American College, Madurai,  47 Guru Nanak College, Chennai, Tamil Nadu 34
Tamil Nadu
Indian Institute of Astrophysics,  11 Sufa Matriculation Higher Secondary 82
Bangalore, Karnataka  School, Kodungaiyur, Tamil Nadu (2)
Karutha Rowther Howdia college of Arts 45 Rabiammal Ahamed Maideen College for 55
And science, Uthamapalayam, Tamil Nadu  Women, Tiruvarur, Tamilnadu
AJK College of Arts and Science, 14 Adhi Parasakthi Agricultural College, 87
Coimbatore, Tamil Nadu  Kalavai, Tamil Nadu
RC Nagara Higher Secondary School, 236
Kodaikanal, Tamil Nadu (4)

Ofcers/ Technocrats
SIAM, Tonk (3) 78 ICAR-CPCRI, Kasargod 10

Sponsoring agency No. of visitors Sponsoring agency No. of visitors

institutions of the country. In these exhibitions, 28400 
persons visited the stall and shown interest in 
applicable technologies in sheep production, 
developed by the institute.

Location (Organizer)      Date Number of foot fall

National Kisan Mela, ICAR-CSWRI, Avikanagar Jan 4, 2022 1500
th60  Foundation day of NTRS, Garsa Feb 9, 2022 200

Kisan Mela, KVK Ajmer Mar 5, 2022 1600
International Camel Festival, ICAR-NRCC, Bikaner  Mar 6, 2022 5200
Kisan Mela, ICAR-NRCSS, Ajmer  Mar 11, 2022 700

th36  Advisory committee cum Kisan Goshthi  at KVK Bajura Mar 13, 2022 400
95 SLD, Jaisalmer Mar 20, 2022 100
Agri-Expo 2022, SKNAU Jobner Mar 28-29, 2022 2500
Shri Mallinath Pashu Mela, Tilwara, Barmer Apr 1-3, 2022 10300
PM-Kisan Sanwad and Garib Kalyan Samlan, CCS-NIAM, Jaipur May 31, 2022 2000
KVK ATARI Zone-I Ludhiana Workshop, NTRS Garsa (H.P.) Oct 9, 2022 400
Krishi Mela, Morena (M.P.) Nov 11-13, 2022 3500

Exhibition 

Twelve exhibitions were stalled by institute and its 
regional station on different occasion at various 

Visitors at Institute exhibitions 
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MAJOR EVENTS AND FUNCTIONS

fofHkUu laLFkkuksa }kjk fodflr rdfufd;ksa dh çn'kZuh yxkbZ xbZ 
ftlesa jkT; ds fofHkUu ftyksa ls vk;s yxHkx 2700 fdlkuksa] 
i'k qikydks a ] nLrdkjk s a  ,oa m|fe;k s a  u s  Hk ze.k dj uohu 
rdfufd;ksa dh tkudkjh yhA laLFkku ds funs'kd MkW- v:.k 
dqekj rksej us dgk fd esys esa yxh gqbZ çn'kZfu;ksa ij fo"k; 
fo'ks"kKksa ds ek/;e ls [ksrh ,oa i'kqikyu lEcfU/kr leL;kvksa 
dk lek/kku çkIr dj ldrs gSA

xjhc dY;k.k lEesyu & ç/kkuea=h fdlku lEeku fuf/k ,oa fdlku&laokn dk;ZØe

dk;ZØe ds nk Sjku Jh lq[kchj flag tk suki qfj;k] lk aln 

Vksad&lokbZek/kksiqj] Jh jkepj.k cksgjk] lkaln t;iqj&'kgj] Jh 

jes'k pUn eh.kk] xzkeh.k fodkl ,oa iapk;rh jkt ea=h] jktLFkku 

ljdkj] Jh çHkqyky lSuh] iwoZ d`f"k ea=h] jktLFkku ljdkj us Hkh 

lEcksf/kr djrs gq, fdlkuksa dks ljdkjksa }kjk pykbZ tk jgh tu 

dY;k.kdkjh ;kstukvksa dk ykHk ysus ds fy, tksj fn;kA dk;ZØe esa 

vf[ky Hkkjrh; fdlku la?k v/;{k] Jh cæhukjk;.k pkS/kjh] fdlku 

ekspkZ jktLFkku çns'kk/;{k] Jh gfjjke fj.kok] eS;j t;iqj xzsVj 

xjhc dY;k.k lEesyu & ç/kkuea=h fdlku lEeku 
fuf/k ,oa fdlku&laokn dk;ZØe 

xjhc dY;k.k lEesyu ds volj ij fnukad 31 ebZ] 2022 dks 
ç/kkuea=h fdlku lEeku fuf/k ,oa fdlku&laokn dk;ZØe dk 
vk;kstu laLFkku }kjk jk"Vªh; d`f"k foi.ku laLFkku] t;iqj esa 
vk;ksftr fd;k x;kA dk;ZØe esa jktLFkku jkT; fLFkr ifj"kn~ ds 
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Jherh lksE;k xqtZj] ftyk çeq[k t;iqj Jherh jek pkSiM+k] ftyk 

çeq[k Vksad Jherh ljkst caly ,oa vU; tuçfrfuf/kx.k] dsUæ ,oa 

jkT; ljdkjksa ds ç'kklfud vf/kdkjh ,oa deZpkjhd.k ekStwn jgsA

Kailash Choudhary stressed upon the PM's dream of 
doubling the farmers' income by 2022 and emphasized 
for adopting new and innovative technologies 
developed by ICAR-CSWRI and other ICAR Institute/ 
Universities. In this context he expressed that sheep and 
goat husbandry can play a vital role especially in dry 
areas to upliftment of socio-economic status of farmers. 
Further, he appreciated the contribution of ICAR in 
making country self-sufcient in food and animal 
production, especially, institute like CSWRI that 
engaged in helping poor and downward class of the 
society who has limited resources and land. 

Dr. B.N. Tripathi, DDG (AS) appreciated the research 
work carried out by the institute for enhancing the 
production of sheep, goat and rabbit. Dr. Arun Kumar, 
Director, highlighted signicant achievements of the 
institute. On this occasion, Sh. S.S. Jaunapuria (MP, 
Tonk-Sawai Madhopur), Smt. Jaskaur Meena (MP, 
Dausa), Sh. Kanyha Lal Choudhary (MLA, Malpura-
Todaraisingh), Sh. Sakhram Chopra (Pradhan, 
Malpura), Dr. J.S. Sandhu (VC, SKNAU, Jobnner), 
Directors of ICAR Institutes Dr. O.P. Yadav, Dr. A. Sahoo, 

Dr. Abijeet Mitra, Dr. P.K. Rai, Dr. Amresh Chandra, Dr. 
S.K. Singh, Dr. B.D. Sharma and Dr. S.N. Saxena also 
graced the function. A total of 48 exhibitions were 
displayed by different ICAR institutes, Agricultural 
Universities, KVKs, NGOs and agri-preneuars. Nine 
farmers were recognized and appreciated for their 
signicant contribution in adoption and up-scaling of 
improved technologies in sheep, goat and rabbit rearing 
and integrated farming system.

Celebration of Foundation Day 

Celebration of Institute Diamond Jubilee Year and 
Farmer Fair at Avikanagar : Hon'ble Union Minister of 
State for Agriculture and Farmers Welfare Shri Kailash 
Choudhary inaugurated 'Institute Diamond Jubilee Year 

thCelebration and Farmer Fair' on 4  January, 2022 at 
ICAR-CSWRI, Avikanagar. On this occasion, Sh. 

Celebration of Foundation Day at ICAR-CSWRI, Avikanagar
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NTRS, Garsa th celebrated its 60  foundation day on 9 
Feb, 2022. Sh. Surinder Shourie, MLA, Banjar (Kullu), 
Dr Arun Kumar, Director, ICAR-CSWRI, Avikanagar 
and Dr A. Sahoo, Director, ICAR-NRCC, Bikaner 
graced the function. In his address, Sh. Surinder 
Shourie, elaborated about multi-technological 
activities and milk schemes implemented to enhance 
farmer's income and wished for a bright future of the 
centre. Dr Arun Kumar highlighted the importance of 

animal husbandry and farming practices along with the 
importance of sheep rearing in rural development. Dr 
A. Sahoo appreciated the participation of women in 
animal husbandry and agriculture. The other 
dignitaries present in the function were Dr Chandra 
Prakash, ICAR-IARI, Katrai (Kullu), Dr K.C. Sharma, 
KVK, Bajaura (Kullu) and Er. R.K. Singh, Govind 
Ballabh Pant National Institute of Himalayan 
Environment, Mohal, (Kullu).

ARC, Bikaner th celebrated its 49  foundation day on       
7 April, 2022. The function was graced by Dr R.P. Singh, 
VC, SKRAU, Bikaner, Prof. V.K. Singh VC, Maharaja 
Ganga Singh University, Bikaner and Directors from all 
the institutes at Bikaner. On this occasion, Smt. Manju 
Nain, District Industrial Centre, Bikaner assured 

Celebration of Foundation Day at NTRS, Garsa

cooperation in starting the start up for innovation in wool 
sector. Dr Arun Kumar highlighted the importance of 
different aspects of sheep farming practices. A total of 
300 participants including sheep rearers attended the 
programme. Sirohi goats and Marwari sheep were also 
distributed to SCSP farmers belonging to Pallu area.

SRRC, Mannavanur th celebrated 58  foundation day on 
16 November, 2022 and organized a training 
programme on “Technological Updates in Protable 
Broiler Rabbit Production”. On this occasion, Dr. Arun 

Celebration of Foundation Day at ARC, Bikaner

Kumar, Director, ICAR-CSWRI, Avikanagar insisted the 
scientists of SRRC to reach many more farmers with 
similar efforts as foundation day message.
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lsfeukj esa i/kkjs lHkh oSKkfudksa] f'k{kkfonksa o fdlkuksa ls laLFkku 
dh mUur uLy ds i'kqvksa] fofHkUu rduhfd;ksa vkfn dk Hkze.k ,oa 
voyksdu djus ds fy, vkxzg fd;kA funs'kd egksn; us ns'k ds ;qok 
,UVjçU;ksj o laLFkku ls tqMs LVkZVvi ls HksM+ ,oa cdjh i'kq/ku ls 
vkRefuHkZj Hkkjr dh ifjdYiuk dks iw.kZ djus dh fn'kk esa dks 
egRoiw.kZ igy crk;kA dk;ZØe esa i/kkjsa vfrfFk;ksa us jk"Vªh; 
lsfeukj dks lacksf/kr djrs gq, ns'k ds ç/kkuea=h dh lksp xjhc 
fdlkuksa dk vkfFkZd fodkl djus esa i'kq/ku dks egRoiq.kZ crk;k 
rFkk ns'k Hkj ls i/kkjsa lHkh oSKkfudksa] f'k{kkfonksa] çxfr'khy 
fdlkuksa] m|fe;ksa ,oa laLFkku ls tqMs LVkZVvi ls lsfeukj ls T;knk 
ls T;knk tkudkjh ,oa Qk;nk ysus dh vihy dhA lsfeukj esa 15 ls 
T;knk jkT;ksa ds 350 ls 400 oSKkfudks] f'k{kkfonksa o çxfr'khy 
fdlkuksa us Òkx fy;kA

jk"Vªh; lsfeukj ds vaf are fnu d`"kd& oSKkfud& m|eh& 
çxfr'khy fdlku l= esa fdlku®a o m|fe;ksa }kjk dSls oSKkfud 
n`f"Vdks.k ls i'kq ikyu vk/kkfjr O;olk; dks ubZ mpkbZ nh ds ckjs 
esa foLrkj ls laokn dk;ZØe fd;k x;kA eq[; vfrfFk MkW ds-,e-
,y- ikBd] iwoZ megkfuns'kd ¼i'kq foKku½] vkbZ-lh-,-vkj-] ubZ 
fnYyh o dqyifr] eFkqjk i'kq fo'ofo|ky; us lacksf/kr djrs gq;s 
crk;k fd i'kq/ku dks ns'k ds fofHkUu jkT;ksa  esa d`f"k ls T;knk 
;ksxnku ns jgk gS rFkk Hkfo"; esa yksxks dh c<rh vkfFkZd 
l'kfDrdj.k esa i'kq/ku dh Hkwfedk dks js[kkafdr fd;kA MkW- oh-ds- 
fo|kFkhZ] egkçca/kd ,ihM+k us vius foHkkx dh ;kstukvkas ds ckjs 

esa fdlkuks ,oa m|fe;ksa ls foLrkj ls ppkZ dh rFkk d`f"k vkSj 
i'kqikyu vk/kkfjr mRiknks] tSfod [ksrh] thvksxzkfQdy 
baMhds'ku vk/kkfjr mRiknks ds fu;kZr ij foLr`r :i ls çdk'k 
MkykA MkW- vfouk'k vkuUn] lh-bZ-vks-] mrjk[k.M HksM+ ,oa Åu 
fodkl cksMZ+] us crk;k fd Hkkjr ljdkj }kjk esfjuks HksM+ ds ikyu 
ls igkMh jkT;ks fgekpy çns'k] mrjk[k.M] tEew d'ehj esa mÙke 
oL= fuekZ.k gsrq esfjuks HksM+ ds ikyu dks c<kus ds fy, mudk jkT; 
dke dj jgk gSA Jh fodkl egkResa] egkjk"Vª us crk;k fd mUgksus 
HksM+ cdjh ikyu ds fy, muds jkT; esa vusdks lgdkfjrk laLFkk,sa 
cukdj egkjk"Vª ds ljdkj ds lkFk dke dj jgs gSA

jk"Vªh; lsfeukj ,oa okf"kZd dkWUÝsal dk vk;kstu

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj] }kjk 3 
fnolh; jk"Vªh; lsfeukj ,oa okf"kZd dkWUÝsal dk vk;kstu 10&12 
uoEcj 2022 d® fd;k x;kA jk"Vªh; lsfeukj ds mn~?kkVu lekjksg esa 
e q[; vfrfFk Mk W  ,-ds -  JhokLro] dqyifr] eFk qjk i'k q 
fo'ofo|ky; ,oa fof'k"V vfrfFk;ksa MkW ,-ds- xgyksr] iwoZ 
dqyifr] jktqokl] chdkusj] MkW- oh- lDlsuk] lg egkfuns'kd] ubZ 
fnYyh] fofHkUu Hkkjrh; d`f"k vuqla/kku ifj"kn~ ds laLFkkuksa ds 
funs'kd] i'kq ,oa d`f"k fo'ofo|ky;ksa ds dqyifr vkfn us Hkkx 
fy;kA funs'kd egksn; us crk;k dh laLFkku dh vfo'kku HksM+ ns'k esa 
HksM+ ikyu ds {ks= esa 45 çfr'kr rd HksM+ ds ek¡l dh iSnkokj c<+k dj 
ek¡l mRiknu ds {ks= esa Økafr yk,xhA funs'kd egksn; us jk"Vªh; 

jk"Vªh; lsfeukj ,oa okf"kZd dkWUÝsal dk vk;kstu
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fdlku Hkkxhnkjh] çkFkfedrk gekjh vfHk;ku dk 
vk;kstu 

dsUnzh; d`f"k ,oa fdlku dY;k.k ea=ky;] Hkkjr ljdkj }kjk Hkkjrh; 

d`f"k vuqla/kku ifj"kn~ ds fofHkUu laLFkkuksa@d`f"k foKku dsUnzksa ds 

ek/;e ls fdlkuksa ds fy, {ks=h; Lrj ij ns'kO;kih dk;ZØe vk;ksftr 

dj jgk gS ftlds vUrxZr dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] 

vfodkuxj izkd`frd o tSfod [ksrh] iks"kd vuktks&feysV] Qly 

fofo/khdj.k ij jk"VªO;kih vfHk;ku dk;ZØe fnukad 28 vizsy] 

2022 dks laLFkku esa vk;ksftr fd;k x;kA mDr tkx:drk vfHk;ku 

dk;ZØe esa yxHkx 500 fdlkuksa@fo|kfFkZ;ksa@izf'k{k.kkfFkZ;ksa us Hkkx 

fy;kA lekjksg esa laLFkku ds funs'kd MkW- v:.k dqekj rksej us dgk fd 

ns'k dk fdlku xjhc ugha gS] og vUunkrk gS rFkk cM+s&cM+s vehjks dks 

ikyrk gSA mUgksaus fdlkuksa dks [ksrh esa oSKkfud rduhd dk iz;ksx 

djus o mRiknu {kerk c<+kus ds fy, rFkk vf/kd mRiknu ds rjhdks 

dh tkudkjh nhA laLFkku ds iz/kku oSKkfud MkW- ,l-lh- 'kekZ] d`f"k 

foKku dsUnz] ouLFkyh ds ofj"B oSKkfud MkW- Mh-oh- flag ,oa xks;y 

xzkeh.k fodkl laLFkku] dksVk ds eq[; izcU/kd] MkW- iou dqekj Vk¡d 

us izkd`frd ,oa tSfod [ksrh] Qly fofof/kdj.k] QksfVZQkbZM ,oa 

ck;ks QksfVZQkbZM Qlyksa ,oa uokpkj dks viukus ij vius O;k[;ku 

nsdj fdlkuksa dks tkx:d fd;kA Jh fd'ku yky ns'kek us vius xkao 

esa dh tk jgh tSfod [ksrh ds ckjs esa fdlkuksa dks tkudkjh nh vkSj 

vf/kd ls vf/kd tSfod [ksrh vius dh ckr dghA lekjksg esa iapk;r 

lfefr] ekyiqjk ds iz/kku Jh ldjke pksiM+k o iapk;r lfefr lnL; 

Jh xksiky xqtZj us Hkh fdlkuska dks oSKkfud rduhdh dk vf/kd ls 

vf/kd mi;ksx djus dk vkg~oku fd;kA

laLFkku esa fdlku Hkkxhnkjh] çkFkfedrk gekjh vfHk;ku dk vk;kstu 

vk;ksx ds v/;{k ekuuh; egknso flag [k.Msyk ,oa jktLFkku fdlku 
vk;ksx ds vU; vf/kdkjh ,oa lnL;ksa us Hkkx fy;kA laokn dk;ZØe esa 
fdlkuksa ,oa i'kqikydksa ls [ksrh ,oa i'kqikyu esa vkus okyh leL;kvksa 
ij ppkZ dhA fdlkuksa us lHkh vf/kdkfj;ksa ls ljdkj }kjk pykbZ tk jgh 
;kstukvksa tSls ç/kkuea=h Qly chek ;kstuk] rkjcUnh ;kstuk] QkeZ 
iks.M Ldhe ,oa U;wure leFkZu fder ij Qly [kjhn vU; ljdkjh 
;kstukvksa dh tkudkjh nsus gsrq vkxzg fd;k ,oa bu ;kstukvksa dk 

laLFkku esa jktLFkku fdlku vk;ksx & fdlku laokn dk;ZØe dk vk;kstu

jktLFkku fdlku vk;ksx & fdlku laokn dk;ZØe 

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj dk;ZØe ,oa 
mifuns'kd ¼d`f"k foLrkj½ d`f"k foHkkx Vksad ds la;kstu ls laLFkku] 
vfodkuxj esa fnukad 29 flrEcj] 2022 dks jktLFkku fdlku 
vk;ksx }kjk fdlku laokn dk;ZØe dk vk;kstu fd;k x;kA dk;ZØe 
esa Vksad ftys ds 350 çxfr'khy fdlkuksa] i'kqikydksa] eRL; ikydksa] 
HksM+&cdjh ikydksa us Hkkx fy;kA dk;ZØe esa jktLFkku fdlku 
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the PI/Co-PIs of CSWRI Institute breeding projects. A total 
of eight Veterinary Ofcers from four NLM beneciary 
states/UTs (Himachal Pradesh, Uttarakhand, Jammu & 
Kashmir and Ladakh) also participated in the 
programmes. The PI/Co-PIs of the projects made detailed 
presentations of the objectives, technical programmes, 
currentt selection criteria and breeding plan being 
followed and achievements. The Chairman, co-chairman 
and other experts critically evaluated and discussed about 
the selection criteria and other relevant activities of 
different projects. They also emphasized the need of 
strengthening the breedable female stock of different 
sheep breeds in order to develop efcient selection 
indices and properly execute the selection criteria to 
achieve the desired genetic progress in different 
economic traits.

Veterinary Ofcers of beneciary four states under NLM 
were given practical exposure to general management 
practices in an organized farm and discussed important 
breeding management practices to be followed with 
reference to the imported Merino sheep. The participants 
were also sensitized about the importance of accurate and 
dedicated data recording and data management in the 
farm. The preparation of sire lines and its importance in 
avoiding inbreeding was discussed with the participants. 
Dr Praveen Malik, AHC evaluated the performance of 
each state and gave directions to resolve their issues with 
the help of the practical knowledge they acquired in the 
workshop. Lectures on role of extra-nutritional 
requirements for the high end prolic/exotic sheep by Dr 
R.S. Bhatt and applicable healthcare practices for sheep 
ocks with special reference to the temperate regions by 
Dr C.P. Swarnkar were delivered for updating the 
knowledge of Veterinary Ofcers.

fdlku dSls ykHk ys ldsa blds ckjs esa Hkh fdlkuksa dks tkx:d djus 
gsrq fuosnu fd;kA lkFk gh [ksrh ,oa i'kqikyu dh uohure 
rduhfd;ksa tSls tSfod [ksrh] ck;ksxsl fuekZ.k] dSapqvk [kkn bR;kfn 
mUur rduhfd;ksa dks viukus gsrq fopkj foe'kZ fd;kA ekuuh; 
egknso flag th [k.Msyk us fdlkuksa dks lEcksf/kr djrs gq, crk;k fd 
fdlku vk;ksx yxkrkj fdlkuksa ls laokn ds ek/;e ls mudh 
leL;kvksa ij ppkZ dj muds lek/kku gsrq dk;Z dj jgk gSA lkFk gh 
fdlkuksa dks [ksrh] i'kqikyu] eRL; ikyu] tSfod [ksrh ,oa vU; 
igyqvksa ds ckjs esa foLrkj ls crk;kA dk;ZØe esa laLFkku ds funs'kd 
MkW- v:.k dqekj rksej us jktLFkku fdlku vk;ksx ds v/;{k ,oa 
lnL;ksa dk laLFkku esa mDr dk;ZØe ds vk;kstu gsrq vkHkkj O;ä 
fd;k ,oa vkxzg fd;k fd Vksad ftys ds vklikl ds i'kqikydksa ,oa 
fdlkuksa dh i'kqikyu ,oa d`f"k esa vkus okyh LeL;kvksa ds fujkdj.k 
gsrq laLFkku esa ,d d`f"k foKku dsUæ [kksyk tk;sA lkFk gh laLFkku 
funs'kd egksn; us fdlkuksa ,oa i'kqikydksa dks laLFkku }kjk pykbZ tk 
jgh [ksrh ,oa i'kqikyu dh mUur rduhfd;ksa ls Hkh voxr djok;kA

Brainstorming and Workshop

A Brainstorming programme on “Revisiting selection 
criteria of CSWRI Institute breeding projects” and 
Workshop on “Breeding policy of imported Merino 
sheep” under National Livestock Mission (NLM) scheme 
of DAHD, GoI was held at ICAR-CSWRI, Avikanagar. The 
Brainstorming session on 16.09.2022 was chaired by Dr 
Arjava Sharma, former Director, ICAR-NBAGR, Karnal 
and ICAR-CIRC, Meerut. The workshop on 17.09.2022 
was chaired by Dr Praveen Malik, Animal Husbandry 
Commissioner, GoI. Both the programmes were co-
chaired by Dr Arun Kumar Tomar, Director, ICAR-CSWRI, 
Avikanagar. The other expert members were Dr Vineet 
Bhasin, former Principal Scientist (AG&B), ICAR 
Headquarter and Dr G.R. Gowane, Senior Scientist, 
ICAR-NDRI, Karnal. The programmes were attended by 

Brainstorming and Workshop at Avikanagar
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A one-day workshop on "Agribusiness incubation in 
sheep enterprises and use of natural bers in place 
of plastics" was organized on 30.09.2022 at ICAR-
CSWRI, Avikanagar. Dr D.B. Shakyawar, Director, 
ICAR-NINFET, Kolkata emphasized the use of bers like 
wool and jute as an alternative to plastics. Dr Arun 
Kumar Tomar, Director, Avikanagar highlighted the utility 
and growth potential of sheep and goat-based 
businesses in the present scenario. Dr. Vikram Singh, 
ICAR, New Delhi also addressed the participants and 
elaborated status of ABIC activities in Council. More 
than 50 entrepreneurs from across the country 

associated with the Institute's Agribusiness Fostering 
Center participated in the workshop.  In the workshop, 5 
business institutes and entrepreneurs signed MoU with 
ICAR-CSWRI Avikanagar for mutual cooperation. 
Specic lectures were also delivered on the research 
and products developed on the use of natural bers 
especially jute and wool as an alternative to single-use 
plastics by Dr Sanjoy Debnath, Dr Ajay Kumar and Dr L. 
Ammayappan. Dr. Vinod Kadam highlighted the 
importance of the ABIC in the upliftment of young 
entrepreneurs through technical support and a strong 
hand-holding by the institute.

Workshop on "Agribusiness incubation in sheep enterprises and use of natural bers in place of plastics"

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj }kjk vVkjh] 
yqf/k;kuk] tksu&1 ds ijLij lg;ksx ls y?kq jkseUFkh i'kqikydksa dh 

orZeku fLFkfr] pqukSfr;k¡ ,oa laHkkouk,sa fo"k; ij laLFkku ds mÙkjh 
'khrks".k {ks=h; dsUæ] x<+lk ¼dqYyw½] fgekpy çns'k esa ,d 
fnolh; dk;Z'kkyk dk vk;kstu fnukad 09-10-2022 dks fd;k 
x;kA dk;ZØe esa MkW- baæthr flag] dqyifr] xq: vaxnnso i'kq 
fpfdRlk ,oa i'kq foKku fo'ofo|ky;] yqf/k;kuk] MkW- çoh.k 
dqekj] i'kqikyu vk;qä] ubZ fnYyh] MkW- jktchj flag] funs'kd] 
vVkjh tksu&1] yqf/k;kuk ,oa Jh lqjs'k pUnsy] iwoZ lkaln ,oa lnL; 
Hkkjrh; d`f"k vuqla/kku ifj"kn~] 'kkldh; fudk; mifLFkr gq,A 
dk;ZØe esa fdlkuksa dks orZeku le; esa y?kq jkseUFkh i'kqvksa tSls 

HksM+] cdjh ,oa [kjxks'k ikyu dh egÙkk ls lEcfU/kr tkudkjh nhA 
laLFkku ds funs'kd MkW- v:.k dqekj rksej us laLFkku }kjk fodflr 

uohure rdfufd;ksa ds ckjs esa voxr djok;k lkFk gh tksu&1 ds 
vUrxZr vkus okys d`f"k foKku dsUæksa ds çeq[kksa ,oa fo"k; fo'ks"kKksa 
ls vkºoku fd;k os vius ls tqM+s gq;s fdlkuksa dks HksM+] cdjh ,oa 
[kjxks'k ikyu lEcfU/kr fodflr rduhfd;ksa dks çlkj ds ek/;e 
ls fdlkuksa rd igqapkdj mudh vkthfodk dks lqn`<+ djus esa vge 
;ksxnku nsaA dk;ZØe esa fdlkuksa ls laokn ds ek/;e ls d`f"k ,oa 
i'kqikyu ls lEcfU/kr leL;kvksa ij fopkj foe'kZ dj mudk 
lek/kku crk;kA dk;Z'kkyk esa jktLFkku ,oa fgekpy çns'k ds 
yxHkx 200 fdlkuksa us Hkkx fy;kA

y?kq jkseUFkh i'kqikydksa dh orZeku fLFkfr] pqukSfr;k¡ ,oa laHkkoukvksa ij mÙkjh 'khrks".k {ks=h; dsUæ] x<+lk esa  dk;Z'kkyk dk vk;kstu
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A one day workshop for B.V.Sc. & A.H. students (25) of 
PGIVER (RAJUVAS), Jaipur was organized at ICAR-
CSWRI, Avikanagar on 15 March, 2022. The workshop 
was organized by Dr. A.S. Mahla, Scientist and Principal 
Investigator of Science and Engineering Research 
Board (SERB) funded project as a part of Scientic 
Social Responsibility Program of Department of Science 
and Technology, GoI, aiming to develop a scientic 
culture among students and motivate them to pursue 

research as a career. While interacting with students, Dr. 
Arun Kumar, Director emphasized the importance of the 
animal husbandry sector in the country and need of 
intensive and collaborative research in the area to 
improve the productivity and protability. In the SERB 
grantee's laboratory, the students were introduced to 
various reproductive techniques in sheep and goat and 
importance of molecular techniques in reproductive 
biology. 

Workshop under scientic social responsibility program of SERB

jk"Vªh; ckfydk fnol

laLFkku }kjk jk"Vªh; ckfydk fnol jktdh; mPp ek/;fed fo|ky; 
xzke pkUnlsu] rglhy ekyiqjk esa fnukad 24 tuojh 2022 dks 
euk;k x;kA dk;ZØe esa MkW- v:.k dqekj rksej us eq[; vfrfFk ds 
:i esa lEcks/ku djrs gq, ckfydkvksa dks f'k{kk ds egRo] LokLF; 
,oa ikS"k.k ds ckjs esa foLr`r :i ls tkudkjh nh rFkk laLFkku dh 
efgyk l'kfDrdj.k dks c<kok nsus dh fofHkUu ;kstukvksa esa 
ckfydkvksa dh jk"Vªh;  fuekZ.k Hkwfedk dks js[kkafdr fd;kA fof'k"V 
oDrkvks a us f'k{kk] foKku ,ao çkS/kk Sfxdh] vkRej{kk vkSj 
vkRefuHkZjrk ds ckjs esa foLrkj ls ckfydkvksa dks tkx:d fd;kA

laLFkku ds e: {ks=h; ifjlj }kjk jk"Vªh; ckfydk fnol dk vk;kstu 
jktdh; mPp ek/;fed fo|ky;] dksVMk essa fnukad 24 tuojh 2022 

dks fd;k x;kA bl volj ij e: {ks=h; ifjlj çHkkxk/;{k MkW ,p ds 
u:yk us ikB'kkyk esa yM+fd;ksa dh la[;k yMdksa dh rqyuk esa vf/kd 
gksus ij ç'kalk dh lkFk gh ckfydkvksa dks mPp f'k{kk ds fy;s ladYi 
ysus dks dgk D;kasfd f'k{kk ds }kjk gh lekt esa O;kIr vlekurk o 
HksnHkko dks nwj fd;k tk ldrk gSA fo|ky; ds ç/kkuk/;kid 
dUgS;kyky jkBkSM+ us ckfydk fnol eukus ds dkj.k o mns'; dh 
tkudkjh nh o ckfydkvksa dks gj {ks= esa vkxs c<us o viuk loZJs"B 
;ksxnku nsus ds fy;s çsfjr fd;kA MkW fueZyk lSuh us lekt esa O;kir 
dqjhfr;ksa ySafxd vlekurk o HksnHkko ds ckjs esa crkrs gq, 
ckfydkvksa dks f'k{kk] iks"k.k o LokLF; lac/kh vf/kdkjksa ds ckjs esa 
voxr djk;kA ipka;r lfefr lnL; xhrk nsoh us vfHkHkkod 
fo'ks"kdj ek¡ ls ckfydkvksa dh i<kbZ ij vU; dk;ksaZ dh rqyuk esa 
T;knk egRo o çkFkfedrk nsus dh vihy dhA

jk"Vªh; ckfydk fnol
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varjkZ"Vªh; tSo fofo/krk fnol dk vk;kstu

dsaæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa varjkZ"Vªh; 
tSo fofo/krk fnol fnukad 22 ebZ] 2022 dks jkT; Lrjh; lekjksg 
ds :i esa euk;k x;kA bl dk;Z'kkyk dk vk;kstu jktLFkku jkT; 
tSo fofo/krk cksMZ] t;iqj] dsaæh; HksM+ ,oa Åu vuqla/kku 
laLFkku] vfodkuxj ,oa tSo fofo/krk çca/ku lfefr] ftyk Vksad 
ds }kjk la;qDr :i ls fd;k x;kA Jh ds lh eh.kk] lnL; lfpo] 
jktLFkku jkT; tSo fofo/krk cksMZ] t;iqj esa eq[; vfrfFk ds #i 
esa Hkkx fy;kA MkW- v#.k dqekj rksej] funs'kd] dsaæh; HksM+ ,oa Åu 

vuqla/kku laLFkku] vfodkuxj us ns'k esa HksM+ ikyu] cdjh ikyu 
,oa [kjxks'k ikyu ds egRo ij çdk'k Mkyk rFkk laLFkku dh vksj 
ls çnku dh tkus okyh pkjk ?kkls] mUur [ksrh dh Qlyksa ds chtksa 
dk forj.k] laLFkku ds gcZy xkMZu] eksfjaxk ikS/ks ,oa vU; ns'kh 

tSo fofo/krk okys ikS/kks dks vf/kd ls vf/kd c<+kok nsus ds fy, 
çsfjr fd;kA Jh ds lh eh.kk us ns'k dh tSo fofo/krk dks jk"Vªh; 
laifÙk crkrs gq, oSKkfud rjhds ls bldk mi;ksx djus dh vihy 
dh rFkk jktLFkku jkT; dh tSo fofo/krk dk iapk;r Lrj ij 
iathdj.k ns'k mRiknksa esa mi;ksx vkSj Hkfo"; ds fy, f'k{k.k ds 
egRo ij tksj fn;kA

lkSgknZ LFkkfir djus dk ,d lk/ku gSA blls fpÙk 'kkar jgrk gS] 
cqf) dq'kkxz gksrh gS vkSj jksx nwj jgrs gSA ;ksx dks gesa vius thou esa 
vkRelkr dj jkstejkZ ds dk;ksa Z esa vfHkUu vax cukuk pkfg;sA 
blls Lo;a dh mRikndrk ds lkFk&lkFk laLFkku dh mRikndrk esa 
Hkh o`f) dh tk ldrh gSA

SRRC, eUukouqj us 21 twu] 2022 dks varjkZ"Vªh; ;ksx fnol&2022 
euk;kA bl volj ij Jh Vh- lqcze.;u vkSj Jh ,- iykuheq#xu] 
jktdh; gk;j lsdsaMjh Ldwy] eUukouqj us dsUnz LVkQ vkSj Ldwyh 
cPpksa ds fy, ekud çksVksdkWy ds vuqlkj ;ksx l= dk vk;kstu 
fd;kA ,vkjlh] chdkusj us 21 twu] 2022 dks ,ldsvkj,;w] chdkusj 
esa fo'ofo|ky; Nk= dY;k.k vkSj ;ksx vkSj çkd`frd fpfdRlk dsaæ 
}kjk vk;ksftr varjkZ"Vªh; ;ksx fnol euk;kA

vUrjkZ"Vªh; ;ksx fnol

laLFkku esa fnukad 21 twu] 2022 dks çkr% 6 cts ls 7%30 cts rd 
vUrjkZ"Vªh; ;ksx fnol ds volj ij ;ksx f'kfoj vk;ksftr fd;k 
x;kA bl dk;ZØe esa Hkkjr ljdkj }kjk flEiy ;ksxk çksVksdkWy ds 
rgr~ fofHkUu çdkj ds ;k sxklu o çk.kk;ke laLFkku ds 
deZpkfj;ksa us fd;sA dk;ZØe esa ç/kku oSKkfud MkW- lqjs'k pUæ 
'kekZ us lHkh çdkj ds ;ksxklu o çk.kk;ke djus ds rjhds o buls 
gksus okys 'kkfjjhd ,oa ekufld Qk;nksa ds ckjs esa foLr`r 
tkudkjh nhA Jh pUæ çdk'k Vsyj us fofHkUu ;ksx fØ;kvksa dk 
ltho çn'kZu deZpkfj;ksa ds ekxZn'kZu gsrq fd;kA laLFkku funs'kd 
MkW- v:.k dqekj rksej us lEcks/ku djrs gsrq crk;k fd ;ksx gekjs 
ns'k dh vewY; /kjksgj gS vkSj iwjs fo'o esa 'kkafr] leUo; ,oa 

vUrjkZ"Vªh; ;ksx fnol dk vk;kstu
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laLFkku esa LokLF; f'kfoj dk vk;kstu

dsUæh; HksM+ o Åu vuqla/kku laLFkku] vfodkuxj }kjk esVªks ekl 
vLirky] t;iqj ds rRok/kku esa fnukad 01 vxLr] 2022 dks çkr% 
10 cts ls nksigj 2 cts rd ekuoh; fpfdRlky;] vfodkuxj esa 
,d LokLF; f'kfoj dk vk;kstu fd;k x;kA esVªks ekl vLirky dh 
vksj ls MkW- ';ke lqanj y{kdkj ¼efLr"d jksx fo'ks"kK½] MkW- ujs'k 
lSu ¼g`n; jksx fo'ks"kK½ ,oa MkW- guqeku flag ¼tujy fQftf'k;u½ 
}kjk yksxksa dh fu%'kqYd LokLF; ijh{k.k ,oa jDrpki] e/kqesg ,oa bZ-
lh-th- vkfn tk¡pas dh xbZA yxHkx 120 yksxksa }kjk f'kfoj dk ykHk 
mBk;k x;kA

xktj ?kkl tkx:drk dk;ZØe

laLFkku }kjk vaxhd`r xkao fj.Mfy;k esa fnukad 6 vxLr] 2022 dks 
xktj ?kkl tkx:drk dk;ZØe dk vk;kstu fd;k x;kA dk;ZØe esa 
vaxhd`r i'kqikydksa] fdlkuksa ,oa vU; xzke okfl;ksa ls mudh 
i'kqikyu esa vkus okyh leL;kvksa ds ckjs esa ppkZ ds nkSjku laLFkku ds 
funs'kd egksn; MkW- v:.k dqekj rksej us vfu;fU=r :i ls Qsy jgh 
gkfudkjd xktj ?kkl ds nq"çHkkoksa ,oa bldh jksdFkke ds ckjs esa Hkh 
fdlkuksa dks tkx:d fd;kA lkFk gh mUgksaus xksoa'k esa Qsy jgh fo"kk.kq 
tfur chekjh yEih peZ jksx ds ckjs esa crk;k ,oa mlls cpko ,oa 
mipkj ds rjhdksa ds ckjs esa i'kqikydksa dks voxr djk;kA

laLFkku esa LokLF; f'kfoj dk vk;kstu

vaxhd`r xkao esa xktj ?kkl tkx:drk dk;ZØe lrdZrk tkx:drk lIrkg dk vk;kstu 

dksfoM&19 Vhdkdj.k ve`r egksRlo f'kfoj

laLFkku esa fnukad 14 flrEcj] 2022 dks ^^dksfoM&19 Vhdkdj.k 
ve`r egksRlo** f'kfoj dk vk;kstu fd;k x;kA f'kfoj esa laLFkku 
ds vf/kdkjh@ deZpkjh@ vuqcaf/kr deZpkfj;ks a  ,oa muds 
ifjokjtuksa us Vhdkdj.k @cwLVj Mkst dk ykHk mBk;kA bl dk;ZØe 
ds lQy vk;kstu esa jktdh; çkFkfed LokLF; dsUæ] pk¡nlsu 
¼jktLFkku½ dh Vhe dk Hkh lfØ; ;ksxnku jgkA f'kfoj dh 'kq#vkr 
funs'kd egksn; us Lo;a ds Vhdkdkj.k ls djkbZ ,oa yksxksa dks 
Vhdkdkj.k djus ds fy, Hkh çsfjr fd;kA bl f'kfoj esa yxHkx 198 
yksxksa us cwLVj Mkst ¼r`rh; Mkst½ çkIr djds bl vk;kstu dks 
lQy cuk;kA

laLFkku esa dksfoM&19 Vhdkdj.k f'kfoj

lrdZrk tkx:drk lIrkg

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa lrdZrk 
tkx:drk lIrkg dk;ZØe fnukad 31 vDVwcj] 2022 ls 6 uoEcj] 
2022 rd ds rgr~ fnukad 31 vDVqcj] 2022 dks lHkh oSKkfudksa @ 
vf/kdkfj;ksa@ deZpkfj;ksa us lrdZrk tkx:drk ,oa Hkz"Vkpkj eqDr 
Hkkjr dh 'kiFk yhA laLFkku ds funs'kd MkW- v:.k dqekj rksej us lHkh 
ls drZO;fu"Bk ls dk;Z djus dh vihy dhA
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ç/kku] ekyiqjk us vU; us fdlkuksa ls laokn dj mudh leL;kvksa ij 
ppkZ dhA MkW- vfuy ijrkuh] ofj"B i'kq fpfdRlk vf/kdkjh] 
jktdh; i'kq fpfdRlky;] ekyiqjk us yEih jksx ds ckjs esa O;k[;ku 
nsdj fdlkuksa dks tx:d fd;kA laLFkku ds funs'kd MkW- v:.k 
dqekj rksej us fdlkuksa ls yEih jksx gsrq i'kqvksa dks cpkus gsrq 
lko/kkfu;k¡ j[kus gsrq vkxzg fd;kA

yEih jksx tkx:drk laokn dk;ZØe

fnukad 03 flrEcj] 2022 dks laLFkku esa vk;®ftr yEih jksx 
tkx:drk laokn dk;ZØe esa 300 fdlkuksa us Hkkx fy;k dk;ZØe esa 
Jh lq[kchj flag tksukiqfj;k] lkaln] Vksad&lokbZek/kksiqj] Jh 

dUgS;k yky pkS/kjh] fo/kk;d] ekyiqjk&VksMkjk;flag] Jh ldjke 
pkSiM+k] ç/kku] iapk;r lfefr ekyiqjk ,oa Jh xksiky xqtZj] mi 

laLFkku esa yEih jksx tkx:drk laokn dk;ZØe

vaxhd`r xkao esa fo'o e`nk fnol dk vk;kstu

laLFkku ds ç/kku oSKkfud MkW- ,l-lh- 'kekZ us e`nk LokLF; cuk;s 
j[kus gsrq jklk;fud moZjdksa dk ç;ksx de dj çkd`frd [kkn tSls gjh 
[kkn] xkscj dh [kkn ,oa vU; çkd`frd rjhdksa ds T;knk ls T;knk 
viuk;s tkus gsrq dgkA Jh Nksxkyky xqtZj us lHkh dks lEcksf/kr djrs 
gq;s fdlkuksa ls vkºoku fd;k fd os laLFkku }kjk pyk;h tk jgh 
fofHkUu ;kstukvksa ds ckjs esa tkudkjh çkZIr djsa ,oa laLFkku ls tqM+dj 
jgsa ,oa equkQk çkIr djsaA 

jk"Vªh; fdlku fnol

laLFkku }kjk jk"Vªh; fdlku fnol ds volj ij fnukad 23 fnlEcj] 

2022 dks vuqlwfpr tkfr mi;kstuk ds vUrxZr vaxhd`r xkao ns'keh 

esa fdlku oSKkfud laxks"Bh ,oa LoPNrk i[kokM+k dk;ZØe dk 

fo'o e`nk fnol

laLFkku }kjk fnukad 05 fnlEcj] 2022 dks fo'o e`nk fnol ds volj 
ij fdlku oSKkfud laxks"Bh ,oa tkx:drk dk;ZØe xzke ?kkVh 
¼Mwaxjhdyk¡½ esa vk;ksftr fd;k x;kA dk;ZØe esa yxHkx 200 
fdlkuksa us Hkkx fy;k dk;ZØe esa Jh Nksxkyky xqtZj] ftyk ifj"kn 
lnL;] Jh 'kadj yky HkMk.kk] ljiap Mwaxjhdyk¡ Hkh mifLFkr gq,A 
laLFkku ds funs'kd MkW- v:.k dqekj rksej us fdlkuksa dks e`nk ds egRo 
,oa Hkfo"; esa blds lgh mi;ksx ls euq"; ds LokLF; ij i<+us okys 
çHkkoksa dks /;ku esa j[krs gq, fdlkuksa dks tkx:d fd;kA MkW- gfjflag 
eh.kk] oSKkfud] Hkkjrh; pkjk ,oa pjkxkg vuqla/kku laLFkku] 
vfodkuxj us fdlkuksa dks [ksr esa larqfyr ek=k esa moZjdksa ds ç;ksx ij 
tksj fn;k lkFk gh e`nk LokLF; dkMZ ds ckjs esa voxr djok;kA 

vaxhd`r xkao esa jk"Vªh; fdlku fnol dk vk;kstu
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vk;kstu fd;k x;kA laLFkku ds oSKkfudksa us fdlkuksa ls laokn dj 

mudh [ksrh ,oa i'kqikyu lEcfU/kr leL;kvksa ij ppkZ dj mudk 

lek/kku crk;k lkFk gh Hkkjr ds iwoZ ç/kkuea=h Jh pkS/kjh pj.k flag 

th dk bl volj ij muds }kjk fdlkuksa ds mRFkku ds fy, fd;s x;s 

dk;ksaZ dks ;kn dj mudh çfrek ij ekyk igukbZ xbZA dk;ZØe esa ç/kku 

oSKkfud MkW- ,l-lh- 'kekZ us fdlkuksa dks lEcksf/kr djrs gq;s [ksrh esa 

tSfod [kkn ds mi;ksx ds ykHk crk;s ,oa fdVuk'kdksa ,oa vR;f/kd 

moZjdksa ds ç;ksx ls gksus okyh gkfu ds ckjs esa fdlkuksa dks voxr 

djk;k ,oa lHkh ls vuqjks/k fd;k fd fdlku HkkbZ [ksrh esa T;knk ls 

T;knk tSfod [kkn ,oa xkscj dh [kkn dk ç;ksx djsa ftlls [ksr dh 

feêh dh moZjrk Hkh lq/kjsxh lkFk gh gekjk LokLF; Hkh Bhd jgsxkA

çxfr'khy fdlkuksa dk 'kS{kf.kd Hkze.k 

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa lapkfyr 

fofHkUu ifj;kstuk,a ¼fdlku çFke] vuwlwfpr tkfr] vuwlwfpr 

tutkfr ,oa esxk 'khi lhM ifj;kstuk½ ds 78 çxfr'khy fdlkuksa dk 

pkj jkT;ksa jktLFkku] gfj;k.kk] iatkc o fgekpy çns'k dh d`f"k 

vksj i'kqikyu mUUr rdfufd;ksa dk 8 fnolh; 'kS{kf.kd Hkze.k 

5&12 vDVqcj 2022 dks djok;k x;kA funs'kd egksn; MkW- v#.k 

dqekj rksej us crk;k fd Hkkjr ljdkj ds vkRefuHkZj Hkkjr ds lius 

dks iwjk djus ds fy,s fdlkuksa d® mÙkjh {ks= ds fofHkUu jkT;ksa dh 

d`f"k vksj i'kqikyu mUur rdfufd;ksa dk çn'kZu ,oa voyksdu 

djok;k x;kA fofHkUu jkT;ksa dh mUur rdfufd;ksa ds ek/;e ls 

fdlku®a ds [ksrh ,oa i'kqikyu ds Kku esa o``f) gksxhA fdlku®a d® 

HksM+ çtuu dsUæ] Qrsgiqj ij fLFkr vfo'kku] nqEck] ukyh vkfn 

HksM+ks dh uLyksa] iks"k.k çca/ku] vkokl çca/ku] i'kq LokLFk; çca/kau 

vkfn dh tkudkjh foLr``r #i ls nhA pkS/kjh pj.k flag gfj;k.k d`f"k 

fo'ofo|ky;] fglkj ds d`f"k laxzgky;] QkeZ ij fofHkUu çn'kZu 

bZdkbZ;ka ¼dikl] cktjk] 'kkd lCth] ckxokuh] ekSle'kkyk] QkeZ 

e'khujh] pkoy vkfn½ dk Hkze.k o voyksdu djok;k x;kA dsUæh; 

HkSal vuqla/kku laLFkku] fglkj ds oSKkfudksa us Hkkjrh; HkSalksa dh 

uLyksa] iks"k.k çca/ku] vkokl çca/ku] i'kq çtuu] i'kq LokLF; 

çca/ku] eqjkZ o uhyh jkoh ds QkeksaZ vkfn dk Hkze.k o voyksdu 

djok;kA  jk"Vªh; v'o vuqla/kku dsUæ] fglkj ds oSKkfudksa us 

Hkkjrh; v'oksa] x/kk o [kPpj dh uLyksa] iks"k.k çca/ku] vkokl 

çca/ku] i'kq çtuu] i'kq LokLF; çca/ku] v'o laxzgky; vkfn dk 

Hkze.k o voyksdu djok;kA dsUæh; HksM+ çtuu QkeZ] fglkj ds 

oSKkfudksa us Hkkjrh; lksukM+h] ukyh] fons'kh uLy dksjhMsy] jseC;wysV 

laLFkku }kjk çxfr'khy fdlkuksa dk fofHkUu laLFkkuksa esa 'kS{kf.kd Hkze.k 
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ds Hkkjrh; uLyksa ds lkFk Økl fczM i'kqvksa vkfn HksM+ks dh uLyksa] 

chVy cdjh] [kjxks'k ikyu] iks"k.k çca/ku] vkokl çca/ku] i'kq 

LokLFk; çca/ku] e'khu ls Åu drju] HksM+ cdjh ds QkeksaZ vkfn dk 

Hkze.k o voyksdu djok;kA xq# vaxn nso i'kq fpfdRlk ,oa i'kq 

foKku fo'ofo|ky;] yqf/k;kuk ds Lopkfyr fons'kh dsfVy ;kMZ] 

ewjkZ o uhyh jkoh ds QkeksaZ] i'kq foKku laxzgky;] QkeZ e'khujh] 

lkbyst cukus dh fof/k o HkaMkj.k] eqxhZ QkeZ] VdhZ QkeZ] pkjk 

çca/ku] Ms;jh la;a= ,oa yqf/k;kuk d`f"k fo'ofo|ky; dh fofHkUu 

çn'kZu bZdkbZ;ka ¼'kkd lCth] ckxokuh] QkeZ e'khujh] pkoy vkfn½ 

dk voyksdu fd;k x;kA pkS/kjh ljou dqekj fgekpy çns'k d``f"k 

fo'ofo|ky;] ikyuiqj ds {ks=h; dsUæ ,oa d`f"k foKku dsUæ] 

fctkSjk dh fofHkUu çn'kZu bZdkbZ;ka dk Hkze.k o voyksdu djok;k 

x;kA fdlkuksa ds }kjk f'k'kq tutkfr {ks= dh efgykvksa ,oa iq#"k 

fdlkuksa dh vkftohdk ds ckjs esa tkudkjh nh xbZA Hkkjrh; d`f"k 

vuqla/kku laLFkku ds {ksf=; dsUæ] dVjkbZu ds csekSle 'kkd lCth] 

jch ekSle dh fofHkUu jaxksa dh lfCt;k¡ o fons'kh lfCt;k¡] lfCt;ksa ds 

cht mRiknu bZdkbZ;k¡] iksyh gkÅl dh bZdkbZ;ksa] lsc] vukj] tkikuh 

Qy vkfn ckxokuh QkeZ o ulZjh vkfn dk Hkze.k o voyksdu 

djok;k x;kA

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj ds mÙkjh 

'khrks".k {ks=h; dsUæ x<+lk esa vk;ksftr y?kq jkseUFkh i'kqvksa ij ,d 

fnolh; dk;Z'kkyk ,oa fdlku oSKkfud laxks"Bh esa fdlkuksa us Hkkx 

fy;kA jk"Vªh; Msjh vuqla/kku laLFkku] djuky ds d`f"k foKkku dsUæ 

dh çnZ'kuh bZdkbZ;ksa ¼pkoy dh fdLeksa] vjgj] ve#n] eNyh 

ikyu bZdkbZ] dqDdqV ikyu bZdkbZ] e/kqeD[kh ikyu½ ,oa eqjkZ] 

lkghoky] fxj] fons'kh xk; ds QkeksZ ,oa Ms;jh la;= dk Hkze.k dj 

O;kikfjd #i ls i'kq ikyu o Ms;jh dh tkudkjh nh xbZA Hkkjrh; xsgqa 

vkSj tkS vuqla/kku laLFkku] djuky dh uohure xsgwa vkSj tkS dh 

mUur fdLeksa] xsgwa o tkS dk laxzkgy;] cht mRiknu] chtks mipkj o 

xsgqa vkSj tkS dh jktLFkku esa lcls cf<+;k fdLeksa dk voyksdu 

fdlkuksa }kjk fd;k x;kA

Interface meetings / Sangosthies

vuqlwfpr tkfr mi;kstuk ds vUrxZr fnukad 19 Qjojh] 2022 

dks vaxhd`r xzke&lwjtiqjk esa fdlku laxks"Bh esa laLFkku ds 
funs'kd MkW v:.k dqekj rksej us jsoM+ esa mUur uLy ds i'kq ,oa 
çcU/ku ij foLr`r :i ls tkudkjh nhA MkW jk?kosUæ flag us HksM+ 
cdjh ikyu ds fofHkUu igyqvksa ij fdlkuks dks tkudkjh çnku 
dhA MkW- ,l- vkj- 'kekZ  us i'kq LokLFk] Vhdkdj.k ,oa j[k j[kko 

ds ckjs esa fdlkuks dks tkudkjh nhA 

i'kq fpfdRlk f'kfoj ,oa fdlku laxks"Bh

fnukad 22 Qjojh] 2022 dks xzke ykok ,oa fiiyw esa ikyh ftys ds 
100 çoklh HksM+ ikydksa ls ppkZ dk;ZØe esa HksM fu"Øe.k ds 
nkSjku vkus okyh leL;kvksa ij ppkZ dh ,oa HksM+ikydksa ls vkxzg 
fd;k fd os laLFkku ls tqM+dj mUur HksM+ ikyu ds rjhds viuk;sa 
rFkk vf/kd equkQk çkIr dj viuh vkftfodk lqn`<+ djsaA 
HksM+ikydksa ds jsoM+ esa mUur uLy ds i'kq dk egRo ,oa HksM+ 
çcU/ku ij foLr`r :i ls tkudkjh nhA

SRRC (ICAR-CSWRI), Mannavanur organized a 
Farmer-Scientist interface on 19.03.2022 at the Madras 
Veterinary College, Chennai. A total of 68 farmers from 
Chennai, Vellore, Kanchipuram, Chengalpattu, 
Pondicherry, Tiruvallur, Villupuram, Cuddalore and 
Kallakurichi, Tuticorin, Tenkasi, Bangalore districts 
participated in the meeting. The meeting was graced by 
Registrar, TANUVAS, Director, CAPS, Director, 
Extension Education and Dean, Madras Veterinary 
College. Dr A.S. Rajendiran, SRRC, Mannavanur 
provided the information on the need and importance of 
the meeting and way forward of this endeavor by the 
SRRC-CSWRI in the future. Dignitories enlightened the 

HksM+ fu"Øe.k ds nkSjku i'kq fpfdRlk f'kfoj ,oa fdlku laokn
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farmers about the signicance of commercial broiler 
rabbitry and its possible implications on the protein 
requirements of mankind; improving broiler rabbit 
production in group approaches like establishing 
Farmer Producer Organizations/Groups, etc. Lectures 
on different aspects of broiler rabbit production were 
delivered by Dr K. Pasupathy, Dr A. Bharathi Dhasan, Dr 

A.S. Rajendiran and Dr S.J. Pandian. Farmer and the 
scientists of SRRC and TANUVAS discussed about 
various aspects of broiler rabbitry, the opportunities and 
challenges faced. An association “Tamil Nadu 
Pondicherry Meat Rabbit Farmers Association” was also 
constituted during the meet.

RGIVER, Puducherry and Mr. Senthil Kumar, Tehsildar, 
Puducherry graced the occasions. Dr AS Rajendiran, 
SRRC, Mannavanur interacted with the farmers and 
addressed eld level issues of the broiler rabbitry. The 
merits and uniqueness of rabbit meat (fryer) were 
explained to the farmers by the medical experts so as to 
use the pieces of information by the farmers as USP for 
promoting broiler rabbitry among the public.

Two Farmer-Scientist Interface meets were organized 
by SRRC, Mannavanur at Chidambaram (Tamil Nadu) 
and Puducherry on 27 March, 2022 for 90 broiler rabbit 
rearing farmers. Dr Ponnambalam, Deputy Director 
(AH), Cuddalore, Dr Paranjothi, Senior Neurophysician, 
Puducherry, Dr Duraisamy, Community Medicine 
specialist, Puducherry, Dr Senthilkumar, Deputy 
Director (AH), Puducherry, Dr Nachimuthu, Professor, 

Farmer-Scientist interface

SRRC, Mannavanur organized a Farmer-Scientist 
Interface meet at Tamil Nadu Agricultural University, 
Coimbatore wherein 40 broiler rabbit rearing farmers 
belonging to the western districts of Tamil Nadu viz., 
Coimbatore, Erode, Tiruppur, Salem etc., participated. 

Dr Puthira Prathap, Pr. Scientist, Sugarcane Breeding 
Institute, Coimbatore graced the occasion. Scientists 
from SRRC, Mannavanur interacted with the farmers 
about health, production, feeding, breeding and 
marketing management of commercial broiler rabbitry.

Farmer-Scientist interface meet on rabbit rearing
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Under SCSP, ARC, Bikaner organized a Kisan gosthi 
cum sheep distribution on 28 May, 2022 for SC-BPL 
farmers of Pallu, Hanumangarh. The programme was 
graced by Dr B.N. Tripathi, DDG (AS), ICAR, New Delhi, 
Dr A Sahoo, Director, NRCC, Bikaner and Dr Yashpal, 
Director, NRCE, Hisar. Dr B.N. Tripathi, DDG (AS) 
appreciated the research carried out by CSWRI for 
enhancing the production of small ruminant and 
stressed upon the PM's dream of doubling the farmers' 
income. He also emphasized for adopting new and 
innovative technologies developed by CSWRI and other 
ICAR Institute/Universities.

T;knk laLFkku ds mUur rduhfd;ksa dk ykHk mBk;saA MkW- v#.k 
dqekj rksej us crk;k fd HksM+&cdjh ikyu ik¡p flrkjk i'kq ds 
leku gS tks ns'k ds tutkfr fdlkuks] xjhc] csjkstxkj] vukFk] 
cslgkjk O;fDr] Hkwfeghu fdlkuksa dks ik¡p ewY;oku mRiknksa tSls 
nw/k] ek¡l] [kkn] [kky ,oa Åu nsdj mudks o"kZHkj vkRefuHkZj cukus 
ds fy, lalk/kuksa miyC/k djk jgk gS ,oa ;s i'kq buds fy, 
pyrs&fQjrs cSad ;k ,Vh,e ds leku gSA lHkh tutkfr fdlku HkkbZ 
laxfBr gksdj lgdkjh laLFkkvksa dk fuekZ.k djsa ,oa i'kqqikyu 
mRiknksa dks lh/ks vius QkeZ ls miHkksDrkvksa rd igqpk¡,A lkFk esa 
orZeku le; dh ekax ds vuqlkj ewY; lao/kZu vk/kkfjr mRiknks dk 

laLFkku }kjk d`f"k foKku dsUæ] nkSlk esa 17 twu] 2022 dks 
fdlku&oSKkfud laxks"Bh dk vk;kstu vuqlqfpr tutkfr 
mi;kstuk ds }kjk fd;k x;k gSA ekuuh;k Jherh tldkSj ehuk] 
yksdlHkk lkaln] nkSlk] MkW- v#.k dqekj rksej] funs'kd] dsUæh; 
HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj] çHkkjh] d`f"k foKku 
dsUæ] nkSlk] MkW- jru frokM+h] chtsih] ftyk v/;{k ,oa Jh 
ckcwyky ehuk] HkwriwZo ps;jeSu d`f"k eaMh] nkSlk jktLFkku bl 
dk;ZØe esa mifLFkr jgSA ekuuh;k Jherh tldkSj ehuk] yksdlHkk 
lkaln] nkSlk us lHkh fdlku HkkbZ;ksa ls fuosnu fd;k fd T;knk ls 

Kisan gosthi under SCSP at ARC, Bikaner

Farmer-Scientist interface meet on rabbit rearing

vuqlqfpr tutkfr mi;kstuk ds varxZr fdlku&oSKkfud laxks"Bh
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laLFkku }kjk nkSlk ftys dh uk¡xy jktkorku rglhy dh xzke iapk;r 

gkikokl esa 25 flrEcj] 2022 dks vk;¨ftr fdlku&oSKkfud 

fuekZ.k djds lgdkjh laLFkkvksa ds ek/;e ls cMs+ 'kgjksa ds cktkj ls 
tqM+dj vPNh vkenuh çkIr djsA ?kVrs çkdfrd lalk/ku esa Hkh 
HksM+&cdjh ikyd fdlku oSKkfud rjhds ls vius QkeZ dk çca/ku 
djsA lkFk esa i'kq&iks"k.k] i'kq LokLF; ,oa gjk vksj lq[ks pkjs dk 
çca/ku ls HksM+ cdjh ikyu ls vPNh vk; çkIr djsA laLFkku dh vkSj 
ls fodflr vf/kd esaeus nsus okyh vfo'kku HksM+ dk ikyu dj ns'kh 
HksM+kas dh rqyuk esa T;knk esaeus çkIr djsa] ftudks cspus ij T;knk ls 
T;knk ykHk fy;k tk ldsA çHkkjh] d`f"k foKku dsUæ] nkSlk us  
[kjhQ dh Qlyksa dh [ksrh dh cqokbZ ,oa Åu ds csgrj çca/ku ij 
foLrkj ls laokn fd;kA

laLFkku }kjk vaxhd`r xkao Hkhiqj esa fnukad 23 twu] 2022 dks fdlku 
laxks"Bh dk vk;kstu fd;k x;kA eq[; vfrfFk laLFkku iapo"khZ; 
leh{kk lfefr ds pS;jesu MkW- ih-ds- mIiy us fdlkuksa dks lEcksf/kr 

djrs gq;s dgk fd os laLFkku }kjk pykbZ tk jgh ;kstukvksa dk vf/kd ls 
vf/kd Qk;nk mBk;sa vkSj laLFkku ls feydj fujUrj lg;ksx çkIr 
djrs jgsa ,oa viuh vkftfodk esa o`f) djsaA laLFkku ds funs'kd MkW- 
v:.k dqekj rksej us jsoM+ esa mUur uLy ds egRo ,oa mlds Qk;ns ds 
ckjs esa fdlkuksa dks crk;kA fdlkuksa dks vkxkeh o"kkZ _rq esa gksus okyh 
chekfj;ksa ls lko/kku jgus ,oa cpko ds mik; crk;s x;sA

Krishak vaigyanik samvad was organized at KVK, 
Badgaon on 09 September, 2022 to interact with 50 TSP 
beneciaries of Phalasia region. Dr P.C. Bhatnagar, 
Incharge, KVK Badgaon inspired the farmers to adopt 
scientic technology for faster improvement. Dr Ashish 
Chopra, ARC, Bikaner explained the use of superior 
germplasm and its importance to bring in quick 
response in ock. Mr Shailendra Barath, Secretary, 
Vidyabhawan Society praises the collaboration and 
efforts of KVK, Badgaon and ARC, Bikaner taken for the 
benet of TSP farmers.

Krishak vaigyanik samvad at KVK, Badgaon under TSP

laxks"Bh esa ekuuh;k Jherh tldkSj ehuk] yksdlHkk lkaln] 

nkSlk] MkW- v#.k dqekj rksej] funs'kd] dsUæh; HksM+ ,oa Åu 

vuqla/kku laLFkku] vfodkuxj] Jheku fnus'k dqekj] ç/kku 

ukxy jktkorku] Jherh vpZuk ehuk] vf[ky Hkkjrh; 

lg&leUo;d] Lokoyach Hkkjr vfHk;ku] MkW- cuokjh yky 

tkV] çHkkjh] d`f"k foKku dsUæ] nkSlk] la;qDr funs'kd i'kqikyu 

foHkkx] nkSlk] Jherh ds'karh nsoh ehuk ljaip gkikokl vkfn 

vfFkfr;ksa us Hkkx fy;kA tutkfr ds fdlkuksa dks HksM+ ikyu ,oa 

cdjh ikyu O;olk; ls tqMdj vkthfodk c<kus ds ckjs esa 

vfodkuxj laLFkku ds oSKkfudksa }kjk tkudkjh nh xbZA funs'kd 

egksn; MkW- v#.k dqekj rksej us crk;k fd p;fur tutkfr 

HksM+&cdjh ikyd fdlku laLFkku }kjk çkIr mUur uLyks a ds 

i'kqvks a ,oe cht dh fdLeks a dk Vh,lih {ks= ds vU; fdlkuks a 

ds chp forj.k ,oa çlkj.k es a esjs laLFkku dk lg;ksx djsaA lkFk 

gh vius chp mifLFkr p;fur çxfr'khy tutkfr efgykvks a 

vkSj iq#"k fdlkuks a }kjk viukbZ xbZ laLFkku ds dkS s'ky fodkl 

dks {ks= ds vU; fdlkuks a ds chp T;knk ls T;knk Kku dk fdrj.k 

djus dk Hkh vkg~oku fd;kA lHkh tutkfr fdlku HkkbZ laxfBr 

gksdj lgdkjh laLFkkvks a dk fuekZ.k djs ,oa i'kq qikyu mRiknks a 

dks lh/ks vius QkeZ ls miHkksDrkvks a rd igqpk,A rkfd [ksrh ,oa 

i'kq qikyu O;olk; esa fcpkSfyvksa dh Hkwfedk dks fu;af=r djds 

vPNk equkQk dek;k tk lds A lkFk es a orZeku le; dh ekax ds 

vuqlkj ewY; lao/kZu vk/kkfjr mRiknks a  dk fuekZ.k djds 

lgdkjh laLFkkvks a ds ek/;e ls cMs 'kgjks a ds cktkj ls tqM+dj 

vPNh vkenuh çkIr djsA ?kVrs çkdfrd lalk/ku es a Hkh 

HksM+&cdjh ikyd fdlku oSKkfud rjhds ls vius QkeZ dk 

çca/ku djsaA lkFk esa i'kq&iks"k.k] i'kq LokLF; ,oa gjk vkSj lw[ks 

pkjs dk çca/ku ls HksM+ cdjh ikyu ls vPNh vk; çkIr djasA 

dk;ZØe es a mifLFkr vU; lHkh x.kekU; rFkk Ñf"k ,oa 

i'kqikyu foHkkx ds vf/kdkfj;®a us Hkh tutkfr fdlkuksa dks 

lEcksf/kr fd;kA

tutkfr mi;kstuk ds varxZr fdlku&oSKkfud laxks"Bh 
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fnaukd 13 fnlEcj] 2022 dks funs'kd] dsUæh; HksM+ ,oa Åu vuqla/kku 

laLFkku] vfodkuxj us HkkViqj xzke iapk;r Cykd o ftyk Mw¡xjiqj esa 

Jherh dkUrk nsoh] ç/kku Cykd Mw¡xjiqj] Jherh lqjrk ijekj] 

miftyk çeq[k Mw¡xjiqj] Jheku çdk'k pUn dVkjk] ljiap HkkViqj 

,oa laLFkku d¢ oSKkfudksa vksj vf/kdkjh ds lkFk jk=h pkSiky ,oa 

fdlku&oSKkfud laokn dk;ZØe esa vkfnoklh HksM] cdjh o 

[kjxks'k ikyd fdlkuksa ds lkFk foLr`r laokn dj leL;kvksa dks 

lek/kku fd;kA funs'kd egksn; us HksM] cdjh ikyu dks ,Vh,e 

dh rjg ekurs gq, DykbesV LekVZ i'kq crk;k ,o Vh,lih 

mi;kstuk ls tqMs ykHkkfFkZ;ksa ls iwoZ esa forfjr d`f"k vksj i'kqikyu 

dh çxfr dh leh{kk dhA dk;ZØe esa mifLFkr lHkh vkfnoklh 

yksxksa dks fo|qr dh cpr ds fy, ,ybZMh cYc dk Hkh forj.k 

Vh,lih mi;kstuk ds varxZr fd;k x;kA

laLFkku }kjk Mw¡xjiqj ftys ds xzke iapk;r lox<] iapk;r lfefr 
nksoM+k esa 14 fnlEcj] 2022 dks fdlku&oSKkfud laxks"Bh ,oa  
çn'kZuh dk;ZØe dk vk;kstu fd;k x;kA laxks"Bh esa Jheku xksihpUn 
ehuk] fo/kk;d vkliqj] MkW- v#.k dqekj rksej] funs'kd] dsUæh; HksM+ 
,oa Åu vuqla/kku laLFkku] vfodkuxj] MkW- lh,e cykbZ] çHkkjh] 
d`f"k foKku dsUæ Mw¡xjiqj] Jheku lkxj vgkjh] ç/kku ia-l-] nksoM+k 
Mq¡xjiqj] Jherh vk'kk nsoh vgkjh] ljiap xzke iapk;r lox<+] 
Jheku eksguyky mik/;k;] uk;c rglhynkj nsokM+k CykWd ,oa 
laLFkku ds oSKkfud @ vf/kdkjh mifLFkr jgsA  MkW- v#.k dqekj rksej 
us crk;k fd p;fur tutkfr HksM+&cdjh ikyd fdlku laLFkku }kjk 
çkIr mUur uLyksa ds i'kqvksa dk tutkfr {ks= ds vU; fdlkuksa ds chp 
forj.k ,oa çlkj.k esa laLFkku dk lg;ksx djsaA lkFk gh vius chp 

mifLFkr p;fur çxfr'khy tutkfr efgykvksa vkSj iq#"k fdlkuksa 
}kjk viukbZ xbZ laLFkku ds dkS'ky fodkl dks {ks= ds vU; fdlkuksa ds 
chp T;knk ls T;knk Kku dk forj.k djus dk Hkh vkg~oku fd;kA lHkh 
tutkfr fdlku vius ifjokj esa rduhdh f'k{kk] LokLF;] xq.kork 
;qDr iks"k.k ,oa cPpksa dks vPNs laLdkj nsdj ns'k ds fodkl esa 
;ksxnku nsaA lHkh tutkfr fdlku laxfBr gksdj lgdkjh laLFkkvksa dk 
fuekZ.k djs ,oe i'kqikyu mRiknksa dks lh/ks vius QkeZ ls miHkksDrkvksa 

rd igqpk¡,] rkfd [ksrh ,oa i'kqikyu O;olk; esa fcpkSfyvksa dh 
Hkwfedk dks fu;af=r djds vPNk equkQk dek;k tk ldsA lkFk esa 
orZeku le; dh ekax ds vuqlkj ewY; lao/kZu vk/kkfjr mRiknksa dk 
fuekZ.k djds lgdkjh laLFkkvksa ds ek/;e ls cM+s 'kgjkas ds cktkj ls 
tqM+dj vPNh vkenuh çkIr dj ldrs gSaA Jheku xksihpUn ehuk 
fo/kk;d vkliqj us lHkh fdlku HkkbZ;ksa ls fuosnu fd;k fd T;knk ls 
T;knk laLFkku ds mUur rduhfd;ksa dk ykHk mBk;sa vkSj laLFkku fd 
rduhfd;ksa dk vU; yksxks ds e/; çpkj çlkj djsaA Hkkjr ljdkj 
dh vkRefuHkZj Hkkjr dh ifjdYiuk [ksrh ,oa i'kq ikyu ds fcuk 
iqjh ugha gks ldrhA Hkkjr ljdkj pkgrh gS fd xk¡o dk ;qok 'kgjksa dh 
rjQ uk tkdj ljdkj }kjk pykbZ tk jgh fofHkUu ;kstukvksa dk 
Qk;nk ysrs gq, viuh iSsr``d tehu tk;nkn ls uohure oSKkfud 
i)fr ls ckxokuh] fofHkUu ekSle vk/kkfjr lfCt;ksa] i'kqikyu o 
Ms;jh vkfn dk O;olk; djds vPNk equkQk dek;saA Jheku lkxj 
vgkjh us [ksrh ,oa i'kqikyu O;olk; ls dSls tutkfr fdlku 
T;knk ls T;knk ykHk dek;s ds ckjs esa crk;kA çHkkjh] d`f"k foKku 
dsUæ] Mq¡xjiqj us d`f"k ,oa i'kq ikyu vk/kkfjr O;olk; ds fy, 
ljdkj }kjk pykbZ tk jgh ;kstukvks ,oa d`f"k foKku dsUnz }kjk dh 
tk jgh fofHkUu xfrfof/k;ksa ij foLrkj ls laokn fd;kA 

tutkfr mi;kstuk ds varxZr fdlku&oSKkfud laxks"Bh 

Swachchta Abhiyan

Under Swachhata Pakhawada programme (16-31 
December, 2022), ICAR-CSWRI organized activities 
like pledge of Swachhata, ofce cleanliness along with 

digitization of ofce documents, weed out of old les, 
cleanliness and clearance of old pipe lines sewerage 
disposal of inorganic waste and conversion of biological 
waste into compost pit and to make the residential 
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colony area, mini-market area, dispensary, playground, 
ofce premise and school area polythene free and 
clean. Besides, awareness programmes in institute's 
adopted villages through posters, pamphlets, lectures 
were also organized. In non-adopted villages, by 
institute staff along with female farmers and youths, 
cleanliness programmes were organized and Swachhata 
rally was also taken out. At the end of Swachhata 
pakhwada, news reporters and correspondents of 
electronic / print media were invited to witness the 
Swachhata activities organized at institute during 
Swachhata pakhwada in order to make the farmers and 
common people aware for joining Swachhata mission. 
Prior to Swachhata pakhwada in the month of August 
2022, a campaign on eradication of Parthemium 
hysterophorus (Gajar grass) was organized at institute 
premise, eld area, adjoining villages and common 
facility places. 

Similarly, Swachhta Pakhwada was also celebrated 
from 16to 31 December, 2022 at regional centres. 
Farmers were made aware about importance of 
cleanliness and encouraged for plantation.

Activities during Swachchta Abhiyan

SCSP activities

Presently, the scheme is running in 14 adopted villages. 
A total of 12 training programmes were organized for 
skill development and livelihood enhancement of 
farmers (355) through small ruminant rearing and 
development of value added products from wool. 
Farmer–scientist meets (11) were organised and 130 
sets of inputs were distributed. At Avikanagar, 138 (46 
male and 92 female) Sirohi goats and 54 (18 male and 
36 female) Malpura sheep were distributed to 58 
BPL/handicap/ widow farmers for their livelihood. Two 
units of boiler rabbits (2 male + 8 female) along with 10 
rabbit cages and rabbit feed (900 kg) were provided to 
interested farmers. For creation of rabbit shed, each 
rabbit farmer was provided inputs like 4 sheet (10 feet), 4 
iron pipe (10 feet), fencing (50 feet), water tank (500 lit) 
and feed storage trunk (200 kg capacity). High yielding 
variety seed of wheat (1500 kg) was provided to 38 
farmers. Saplings (3000) of lemon. Guava, ber and amla 
were  provided to 75 farmers. For self employment, after 
completion of training, 81 women artisans were given 
sewing machine, torch, water bottle and umbrella. 
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Sheep (30 Marwari, 39 Magra and 39 Chokla) were 
distributed to 36 BPL/handicap/ widow SC farmers of 
Hanumangarh. Feeding troughs and set of utility items 
were provided to 75 farmers. Five units of Sirohi goat (1 
male + 2 female) were distributed to 5 BPL farmers of 
Barmer. At NTRS, Garsa, 30 farmers were provided 
input for rabbit rearing (1 male and 4 female rabbit, 5 
cages and 10.0 kg pallet feed) along with utility 
agriculture kit (kilta, darati and gloves).  Animal health 
camps (6 no.) were organised in SC populated villages 
and treated around 1200 animals. At SRRC, 
Mannavanur, after training of 46 farmers, 40 rabbits, 18 
Avikalin sheep and 45 Bharat Merino sheep were 
distributed to 29 BPL/ handicap/ widow farmers.

Activities in SCSP and TSP area

TSP activities

Tribal sub plan was implemented in tribal villages of 
Dungarpur, Udaipur and Dausa districts of Rajasthan for 
ensuring their livelihood and nutritional security. A total 
of 110 sheep, 125 Sirohi goats and 130 rabbits (25 units) 
were provided to the tribal farmers of Dungarpur and 
Dausa districts. Animal feed (15 tones), rabbit cages/ 
feeding troughs (378 no.), agriculture tools/small 

equipments (3916 no.), sheep palan calendar (500 no.), 
veterinary medicines (550) and mineral mixture (384 kg) 
were distributed to tribal farmers. For the construction of 
animal shelters, 20 tribal farmers were provided 100 iron 
sheets, 200 iron pipes, chain link fencing, 50 storage tank 
and gate for shed. To promote agriculture, 115.54 quintal 
of crop seeds (mustard, chick pea, ground nut, bajara, 
gawar, maize, rice, black rice etc.) of improved variety 
were provided to the tribal farmers. Tribal Kisan Bhraman 
karyakram was organized for 250 tribal farmers to get 
exposure on mega technologies event of different ICAR 
institutes and farmer fair at Chaudhary Charan Singh 
National Institute of Agricultural Marketing, Jaipur, ICAR-
CSWRI, Avikanagr and Sheep Breeding Farm, Fatehpur, 
ICAR-CRIB, Hisar, ICAR-NRCE, Hisar, Central Sheep 
Breeding Farm, Hisar, CSKHPKVV, Palampur, KVK, 
Bijoura, NTRS, Garsa, Kurukshetra Vishwavidyalaya, 
ICAR-NDRI, Karnal etc. For development awareness and 
improve knowledge about animal husbandry and 
agriculture, 22 awareness camps/exhibitions/exposure 
visits/kisan goshtis/Chopal etc and 17 on eld 
demonstrations were organized. During the period more 
than 7338 tribal farmers were benetted through various 
activities under TSP.
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jktHkk"kk
fy;s ç;ksx djas cfYd tUe tUekarj fganh dks vf/kdkf/kd ç;ksx 

djrs gq;s fganh dk >aMk Å¡pk djrs jgasA MkW- fouhr Hklhu us dgk fd 

Hkkjr ljdkj ds }kjk fganh çksRlkgu ds fy;s pykbZ tk jgh ;kstukvksa 

dk ykHk bysDVªkWfud ek/;eksa dk ç;ksx djrs gq;s fujarj ysrs jguk 

pkfg,A laLFkku ds funs'kd MkW- v:.k dqekj rksej us dgk fd fgUnh 

esa oSKkfud lkfgR; l`tu ,oa mi;ksx fd;s tkus dh vko';drk gSA 

ge lHkh dks fganh dks c<+kus esa lg;ksx djuk pkfg, rkfd HksM+ksa ds 

Åij gq;s vuqla/kku rduhdksa dks fganh esa vf/kd ls vf/kd c<+k;k tk 

ldsA Jh ts-ih- ehuk] çHkkjh jktHkk"kk us fgUnh lIrkg ds nkSjku 

vk;ksftr dk;ZØeksa ds ckjs esa foLrkj ls crk;kA Hkkd`vuqi ds 

egkfuns'kd egksn; dh vf/kd ls vf/kd ljdkjh dk;Z fganh esa djus 

dh vihy dk ikBu Jh vkbZ-ch- dqekj] eq[; ç'kklfud vf/kdkjh 

}kjk fd;k x;kA

fgUnh lIrkg lekjksg dk lekiu 26 flrEcj] 2022 dks fd;k 
x;kA bl volj ij laLFkku ds funs'kd MkW- v:.k dqekj rksej us 
lHkh Hkk"kkvks a dk lEeku djrs gq;s dgk fd fgUnh ,d loZekU; 
,oa tu&tu dh Hkk"kk gSA mUgks aus laLFkku ds lHkh oSKkfudksa @ 
vf/kdkfj;ks a @ deZpkfj;ks a dks dgka fd viuk leLr nSfud dk;Z 
vf/kdkf/kd fganh es a djs a rkfd jktHkk"kk foHkkx dh okf"kZd 
dk;ZØe esa fn;s x;s fcanqvks a dk lgh <ax ls 100 çfr'kr laLFkku 
esa dk;kZUo;u fd;k tk ldsA ftlls fganh dk eku&lEeku vU; 
Hkk"kkvks a dh rjg Å¡pk jgsA bl volj ij fof'k"V vfrfFk MkW- osn 
çdk'k] ofj"B oSKkfud jk"Vªh; m"Vª vuqla/kku dsUæ] chdkusj us 
dgk fd bl laLFkku esa fganh dk dk;Z igys ls gh lqpk: :i ls 
fd;k tk jgk gSA mUgks aus dgk fd oSKkfud ys[ku dks fganh Hkk"kk 
ds ek/;e ls gh tuksi;ksxh cuk;k tk ldrk gSA bl volj ij 

lIrkg ds nkSjku vk;ksftr fofHkUu çfr;ksfxrkvks a ds fotsrkvks a 
dks çek.k&i= çnku fd;s x;sA

e: {ks=h; ifjlj] chdkusj esa mn?kkVu lekjksg ¼fnukda  14-09-2022½ 

esa MkW ftrsUæ flag esgrk] vf/k"Bkrk lh-oh-,-,l-] chdkusj] MkW /kesZUæ 

;kno] vf/k"Bkrk] chdkusj rduhdh fo'ofo|ky; ,oa MkW vt; 

tks'kh] lsokfuo`r çksQslj us f'kjdr dhA lHkh us fgUnh jktHkk"kk ds 

çpkj&çlkj esa vius fopkj j[ksaA fnukad 21 flrEcj] 2022 dks fgUnh 

lIrkg dk lekiu lekjksg euk;k x;kA ftles MkW uhjt ds iou] 

laHkkxh; vk;qDr] chdkusj ,oa MkW lqear O;kl] ç/kku oSKkfud 

jk"Vªh; vuqla/kku dsUæ] chsdkusj us f'kjdr dhA e: {ks=h; ifjlj dh 

çHkkxk/;{kk] MkW fueZyk lSuh us fganh lIrkg esa vk;ksftr gq, fofHkUu 

dk;ZØeksa dh tkudkjh ds lkFk laLFkku dh vuqla/kku xfrfof/k;ksa ds 

fgUnh lIrkg lekjksg

dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh lIrkg 

lekjksg dk 'kqHkkjaHk 16 flrEcj] 2022 dks fd;k x;kA dk;ZØe esa 

eq[; vfrfFk ds :i esa MkW- vtZo 'kekZ] iwoZ funs'kd] ,u-ch-,-th-

vkj djuky] ih-Mh-lh-vkj- esjB ,oa fof'k"V vfrfFk MkW- fouhr 

Hklhu] iwoZ ç/kku oSKkfud] ifj"kn] ubZ fnYyh mifLFkr jgsA bl 

volj ij MkW- vtZok 'kekZ us laLFkku ds funs'kd vkSj fganh ds çoy 

leFkZd laLFkku ds leLr vf/kdkfj;ksa @ deZpkfj;ksa dks c/kkbZ nsrs 

gq;s dgk fd fdlh Hkh O;fDr dks cksyus vkSj fy[kus dh vfHkO;fDr 

gksrh gS ftlds ek/;e ls og viuh ckr viuh Hkk"kk esa le>k ldrk 

gSA vkt fo'o esa utj Mkys rks vaxzsth] eankfju vkSj fganh Hkk"kk lcls 

vf/kd cksyh tkrh gSA fganh dk ç;ksx uk dsoy lIrkg ;k o"kZ ds 

laLFkku esa fgUnh lIrkg mn~?kkVu lekjksg
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mÙkjh 'khrks".k {ks=h; dsUæ] xMlk }kjk 14-09-2022 ls 28-09-2022 
rd fgUnh i[kokM+k dk vk;®tu fd;k x;kA MkW- vkse gjh prqoZsnh] 
çHkkxk/;{k] mÙkjh 'khrks".k {ks=h; dsUæ xMlk us dgk fd gekjh 
igpku] gekjh laLd`fr] laLdkj ,oa Hkk"kk ls dh tkrh gSA fgUnh 
i[kokM+s ds nkSjku fofHkUu çfr;ksfxrk,a vk;ksftr dh xbZaA

nf{k.kh {ks=h; vuqla/kku dsaæ] eUukouwj  esa 14&23 flracj] 2022 ds 
nkSjku fganh lIrkg dk vk;kstu fd;kA fnukad 20 flrEcj] 2022 
dks jktdh; mPp ek/;fed fo|ky;] eUukouwj esa dk;ZØe dk 
vk;kstu ç/kkuk/;kfidk Jherh ikafM;kEey] deZpkfj;ksa vkSj 
Nk=ksa dh mifLFkfr esa fd;k x;kA MkW- ih  fFk#eq#xu] ÁÒkjh 
,lvkjvkjlh us Nk=ksa dks LFkkuh;] jk"Vªh; vkSj fo'o Lrj ij fganh 

Hkk"kk tkuus ds mi;ksxh igyqvksa ds ckjs esa crk;kA MkW- ukxjktu] MkW- 
tsxohjk ikafM;u vkSj MkW- ipkS;Iiu lfgr vU; LVkQ lnL;ksa us 

ckjs esa voxr djk;kA MkaW O;kl us nSfud dk;ksZ ds lkFk&lkFk 

dk;kZy;ksa esa Hkh fgUnh dh mi;ksfxrk ds egRo ij çdk'k MkykA eq[; 

vfrfFk] MkW uhjt ds iou us fgUnh ds le`) lkfgR; ij çdk'k Mkyrs 

gq, fgUnh dk vU; Hkk"kkvksa esa lekos'k gksus ij tksj fn;kA blds lkFk gh 

eq[; vfrfFk us laLFkku ds deZpkjhx.kksa dks fgUnh lIrkg ds nkSjku gqbZ 

fofHkUu çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj Hkh forfjr fd,A

e: {ks=h; ifjlj] chdkusj esa fgUnh lIrkg lekjksg

nf{k.kh {ks=h; vuqla/kku dsaæ] eUukouwj esa fgUnh lIrkg lekjksg

Nk=ksa dks vf[ky Hkkjrh; Lrj ij fganh Hkk"kk ds egRo ls voxr 
djk;kA fofHkUu çfr;ksfxrkvksa tSls ç'uksÙkjh] Hkk"k.k vkSj ç'u mÙkj 
iSuy vk;ksftr fd, x, vkSj mRd`"V Nk=ksa dks ç'kalk iqjLdkj fn, 
x,A fnukad 21 flrEcj] 2022 dks QkeZ ifjlj esa fganh tkx:drk 
dk;ZØe vk;ksftr fd;k x;k] ftlesa deZpkfj;ksa o deZpkfj;ksa dks 
fgUnh Hkk"kk dk egRo crk;k x;kA

lalnh; jktHkk"kk lfefr }kjk laLFkku ds jktHkk"kk 

dk;ksaZ dk fujh{k.k

lalnh; jktHkk"kk lfefr dh nwljh mi lfefr ds mik/;{k ekuuh; 

laln lnL; ¼yksd lHkk½ Jh Hkr`Zgfj egrkc dh v/;{krk esa ,oa 

vU; ekuuh; laln lnL;ksa ds lkFk Hkkd`vuqi&dsaæh; HksM+ ,oa 

Åu vuqla/kku laLFkku] vfodkuxj ds jktHkk"kk dk;kZs a dh 

fujh{k.k cSBd fnukad 23 flrEcj] 2022 dks foKku Hkou] ubZ 

fnYyh esa dhA lfefr us fganh dk;kss Z a ds lkFk&lkFk laLFkku esa 

fufeZr mRiknksa dh ljkguk dhA lfefr us laLFkku ds funs'kd 

egksn; ls vis{kk dh gS fd lalnh; jktHkk"kk lfefr ds çfrosnuksa 

ij tkjh egkefge jk"Vªifr th ds vkns'kksa dk vuqikyu djsaxs vkSj 

jktHkk"kk foHkkx }kjk tkjh okf"kZd dk;ZØe esa fn;s x;s y{;ksa dks 

'kh?kz çkIr djsaxs rFkk dk;kZy; dh vkxkeh jktHkk"kk dk;kZUo;u 

lfefr dh cSBd esa bldk ewY;kadu dj lfefr lfpoky; dks 

vfoyac lwfpr djsaxsA

lalnh; jktHkk"kk lfefr dh cSBd
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ifji=] çsl&foKfIr ,oa çsl&fVIi.kh esa varj foKkiu vkSj fufonk 
vkfn ij vius fopkj çLrqr fd;sA bl dk;Z'kkyk esa laLFkku ds yxHkx 
60 ls vf/kd vf/kdkfj;ksa @ deZpkfj;ksa us viuh lgHkkfxrk fuHkkbZA 
lkFk gh lLFkku ds ckgjh rhuksa mi&dsUæ xM+lk] chdkusj ,oa eUuouwj 

ds vf/kdkfj;k @ deZpkfj;ksa us viuh çLrqfr ohfM;ksa dkUÝsal ds 
tfj;s nhA dk;Z'kkyk dh v/;{krk djrs gq;s funs'kd egksn; us eq[; 
ç'kklfud vf/kdkjh ds izLrqrhdj.k dh ç'kalk djrs gq;s dgk fd bl 
çdkj dh fganh dk;Z'kkyk,a fofHkUu dk;kZy;hu fo"k;ksa ij fujarj gj 
frekgh esa djrs jguk pkfg, ftlls jktHkk"kk ds okf"kZd dk;ZØe 
vuqlkj fu/kkZfjr y{;kuqlkj dk;Z'kkyk,a vk;ksftr dh tk ldsA

jktHkk"kk dk;Z'kkyk

laLFkku esa fnukad 19-12-2022 dks ^^fganh elkSnk ,oa fVIi.k ys[ku** 
fo"k; ij jktHkk"kk dk;Z'kkyk dk vk;kstu fd;k x;kA bl dk;Z'kkyk 
esa laLFkku ds eq[; ç'kklfud vf/kdkjh] Jh vkbZ ch dqekj us laLFkku 
ds vf/kdkfj;ksa @deZpkfj;ksa d¨ ljdkjh dke&dkt esa elkSnk ,oa 
fVIi.k ys[ku fdl çdkj fd;k tkrk gS ,oa elkSnk rS;kj djrs le; 
fdu ckrksa ij /;ku nsuk pkfg, ds ckjs esa crk;k x;kA dk;kZy;hu 
i=kpkj esa Lej.k i=] ikorh] varfje mÙkj] i`"Bkadu] dk;kZy; 
Kkiu] vnZ~/k&ljdkjh i=] dk;kZy; vkns'k] vf/klwpuk] ladYi 

fganh elkSnk ,oa fVIi.k ys[ku ij jktHkk"kk dk;Z'kkyk 
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DISTINGUISHED VISITORS

mUgksaus HksM+ ds uLy lq/kkj ds fy, {ks= esa fd;s tk jgs dk;ksaZ dh 
tkudkjh yh vkSj ,vkjlh] chdkusj esa mUur çtuu es<+ksa dh vkiwfrZ] 
fofHkUu rduhdksa dk çn'kZu] oh;Z ewY;kadu] pkjk çn'kZu vkfn ds 
ek/;e ls e: {ks= esa HksM+ikydksa ds ykHk ds fy, fd;s x, dk;ksaZ dh 
ç'kalk dhA bl volj ij dsUæh; Åu fodkl cksMZ ds Åu ifj{k.k dsUæ 
chdkusj ls Jh jes'k cqansyk ,oa Jh nsoh flag mifLFkr jgsA

Jh larks"k egkRes] v/;{k] jktekrk vfgY;knsoh QkÅMs'ku 

vejkorh] egkjk"Vª ,oa muds çfrfuf/k e.My us fnukad 22 tqykbZ 
2022 dks dsUæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj dk 
voyksdu fd;kA bl nkSjku fofHkUu lsDVjksa dk Hkze.k dj vfo'kku 
HksM+] fljksgh cdjh] nqEck HksM+] [kjxks'k bdkbZ] pkjk bdkbZ] ,yihVh] 
Vh,eVhlh rFkk ,chvkbZlh vkfn vuqHkkxksa dk voyksdu dj ;gk¡ 
fd;s tkus okyh xfrfof/k;ksa rFkk rS;kj fd;s tkus okys mRikndksa dh 
ljkguk dh lkFk gh fdlkuksa ds ykHk ds fy, Åu&çlaLdj.k vkSj 
bldh mi;ksfxrkvksa dh tkudkjh çkIr dh x;hA egkjk"Vª ls i/kkjs 
vfrfFk;ksa }kjk laLFkku ds oSKkfudksa ds lkFk ,d laxks"Bh vk;ksftr 
dh x;h ftlesa eq[; :i ls QhM CykWd rduhd] pkjs dh miyC/krk 
,oa Åuh mRiknksa ij ppkZ dh x;hA

Jh xksj/ku jkbZdk] ps;jeSu] dsUæh; Åu fodkl cksMZ] oL= ea=ky;] 
Hkkjr ljdkj us 21 tqykbZ] 2022 dks e: {ks=h; ifjlj] chdkusj dk 
nkSjk fd;kA laLFkku ds oSKkfud®a us dsUnz esa py jgh lHkh xfrfof/k;ksa 
vkSj ifj;kstukvksa ds ckjs esa crk;kA lHkh HksM+ lsDVjksa] ,vkbZ 
ç;ksx'kkyk vkSj vkgkj rduhdh bdkbZ dk Hkh nkSjk fd;k x;kA 
ps;jeSu] dsUæh; Åu fodkl cksMZ us ,vkjlh] chdkusj esa ekStwn 
fofHkUu uLyksa ds fofHkUu Åu xq.kork ekudksa esa xgjh :fp yh ,oa Åu 
ijh{k.k ç;ksx'kkyk dk Hkh fujh{k.k fd;kA

Authorities of Sahjeevan Center for Pastoralism 
(CFP), Gujarat visited ARC (ICAR-CSWRI), Bikaner on 
24 August, 2022. Dr. Nirmala Saini apprised them about 
the scientic activities going on at ARC. The group of 
diverse subject experts such as cartographers, 
sociologists, environmental activists etc. interacted with 
scientist on different aspects of production and value 
addition of coarse wool. Dr. Vinod Kadam, also briefed 
the various wool products and processing techniques 
developed by the institute through web platform. The 
team visited sheep sectors and explored the possibilities 
of combined efforts of ICAR-CSWRI and CFP for the 
benet of wool and pastoralism.
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Mr Gopal Singh Bhati, Executive Director, CWDB, 
Jodhpur visited ARC, Bikaner on 24 August, 2022. Dr 
Nirmala Saini, explained about ongoing activities of the 
centre. He showed keen interest in activities related to 
wool improvement. Mr Bhati visited laboratories and 
sheep sectors and explored the possibilities of 
combined efforts of ICAR-CSWRI and CWDB for the 
benet of wool and sheep farmers.

Dr. Praveen Malik, Animal Husbandry Commissioner, 
GoI, New Delhi visited ICAR-CSWRI, Avikanagar on 17 
September, 2022 and interacted with entrepreneurs and 
internship students. He explained in detail about the 
various schemes being run by the GoI for animal 
husbandry, as well as discussed about the new reforms in 
animal husbandry business. He further said that the 
government is currently contributing more and more in the 
development of self-reliant India through animal 
husbandry business. At present, Kisan Credit Cards are 
also being made for animal husbandry business, so that 
animal rearers can take maximum benets and increase 
their livelihood. He appealed to save animals by taking 
precautions, treatment and prevention from lumpy skin 
disease.

Delegation from Ministry of Textiles, Govt. of India 
visited to ICAR-CSWRI, Avikanagar on 24 September, 
2022. The delegation include Sh. Ajit Chavan, 
Secretary, Textile Committee, Mumbai, Sh. Gopal Bhati, 
Executive Director, CWDB,  Sh. Gowardhan Raika, 
Chairman, CWDB, Dr K.K. Mishra, Director, Wool 
Research Association, Mumbai and other 20 delegates 
from various parts of the country. The delegation visited 
the sheep and rabbit sectors, wool shearing, wool 
processing, Biotechnology lab and ABIC and 
appreciated the institute activities. Dr Arun Kumar 
Tomar, Director, briefed about the research mandate and 
vision of the institute to the delegation. Opportunities of 
possible collaborations were also discussed.



207
ICAR-CSWRI, Avikanagar

Annual Report 2022

PUBLICATIONS, AWARDS AND RECOGNITION
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0(Gloss 60 ) of different Indian wool. Journal of Natural 
Fibers 19: 10490-10498.

Kumar Rajiv, Meena AS, Chopra A, Kumar Ajay, Sharma RC 
and Kumar Arun. 2023. Seasonal variability in transcript 
expression of type I and type II keratins in wool follicles of 
lustrous eece producing Magra sheep. Journal of Natural 
Fibers 20: DOI: 10.1080/15440478.2023.2174631.

Kumar Rajiv, Sharma, RC, Gowane GR and Kumar Arun. 
2022. Genetic variability in 5' untranslated region of 
BMPR1B gene from prolic Avishaan strain of sheep. 
Indian Journal of Small Ruminants 28:16-19.

Kumar T, Kumar P, Saini N, Bhalothia SK, Prakash Chandan, 
Mahla AS and Kumar Ashok. 2022. Shielding effect of 
melatonin improves seminal quality and oxidative stress 
indices during chilled storage of ram semen. Tropical 
Animal Health and Production 54:197.

Kumari S, Pandey A, Soni A, Mahala A, Sarkar S and Suradkar 
U. 2022. Incorporation of sheep plasma protein 
hydrolysates to improve physico-chemical and antioxidant 
characteristics of mutton sausages. Indian Journal of 
Small Ruminants 28: 352-357.

Kumari S, Pandey A, Soni A, Mahala A, Sarkar S, Suradkar U 
and Ambedkar YR. 2022. Optimisation of antioxidant, 
antimicrobial and metal-chelating properties of bioactive 
peptides from blood wastes by enzymatic hydrolysis. 
Animal Production Science 62: 891-900.

Kumawat PK, Sarkar S, Kumar S and Sahoo A. 2022. 
Functional characterization of cellulose degrading bacteria 
isolated from faecal samples of sheep. Indian Journal of 
Small Ruminants 28: 52-60.

Lal B, Sarkar S, Gautam P, Meena RL, Bhatt RS and Sahoo A. 
2022. Environmental impacts and resource use for sheep 
production in semi-arid India investigated by life cycle 
assessment. Journal of Cleaner Production 345: 131088.

Research Papers

Bhandari V, Jose S, Badanayak P, Sankaran A and Anandan V. 
2022. Antimicrobial nishing of metals, metal oxides, and 
metal composites on textiles: a systematic review. Industrial 
and Engineering Chemistry Research 61: 86-101.

Choudhary G, Pannu U, Narula HK, Chopra A, Gowane GR, 
Nehara M and Poonia NK. 2022. Comparison of reliability 
of animal models and Bayesian approach for estimation of 
genetic parameters of growth traits in Chokla sheep. 
Journal of Animal Research 12: 745-756.

Choudhary G, Poonia NK, Pannu U, Narula HK, Chopra A and 
Nehara M. 2022. Genetic evaluation of growth efciency 
traits in Chokla sheep in semi-arid region of Rajasthan. 
Pharma Innovation Journal 11: 1502-1505

Devi Indu, Mallick PK, Mohapatra A, Shinde AK and Kumar 
Arun. 2022. Effect of udder morphology on milk yield and 
suckling behaviour of Patanwadi lambs. Indian Journal of 
Small Ruminants 28: 96-100.

Dhakad GS, Saini S, Mallick PK, Misra SS, Gowane GR, 
Sharma S, Prakash Ved, Kumar Arun, Mahala S and Singh 
N. 2022. Elucidating genotype by environment interaction 
over the growth trajectory of Malpura sheep in the semi-
arid region of India through Random regression model. 
Small Ruminant Research 216: 106791.

Dhakad GS, Saini S, Mallick PK, Sharma PC, Singh N, Kumar 
R and Kumar M. 2022. Estimates of (Co) variance 
components and genetic parameters for growth traits of 
Malpura sheep in semiarid region of Rajasthan. Pharma 
Innovation Journal 11: 2251-2255.

Gowane GR, Sharma P, Kumar Rajiv, Misra SS, Alex R, Vohra V, 
Chhotaray S, Dass G, Chopra A, Kandalkar Y, Vijay V, 
Choudhary A, Magotra A and Rajendran R. 2022. Cross-
population genetic analysis revealed genetic variation and 
selection in the Ovar-DRB1 gene of Indian sheep breeds. Animal 
Biotechnology DOI:10.1080/10495398.2022. 2125404.

Gurjar LR and Meena RL. 2022. A case study on impact of 
corona virus disease (COVID-19) on sheep farming. Indian 
Journal of Small Ruminants 28: 421-423.

Jose S, Kadam V, Gupta V and Badanayak P. 2022. 
Simultaneous dyeing and ultraviolet protection of wool 
fabric with pomegranate rind using TiO  nanoparticles. 2

Journal of Natural Fibers 19: 12736-12745.

Jose S, Thomas S, Jibin KP, Sisanth KS, Kadam V and Shakyawar 
DB. 2022. Surface modication of wool fabric using sodium 
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Meel SK, Pandey A, Gadekar YP and Soni A. 2022. Age and 
sex affect carcass traits and meat quality in Malpura sheep. 
Indian Journal of Animal Research, DOI: 10.18805/ 
IJAR.B-4864.

Meena AS, Kumar Rajiv, Chopra A, Kumar Ajay and Kumar Arun. 
2022. Transcript variability in Keratine 33 (K33) gene of Magra 
sheep. Indian Journal of Small Ruminants 28: 252-256.

Meena RK, Swarnkar CP, Rathore B, Saini P and Meena AK. 2022. 
Prevalence of anthelmintic resistance in gastrointestinal 
nematodes of goats of semi-arid Rajasthan. Pharma 
Innovation Journal 11: 1080-1086.

Nagarajan G, Thirumaran SMK, Pachaiyappan K, Thirumurugan 
P, Rajapandi S, Rajendiran AS, Velusamy R, Vannish MR, 
Kanagarajadurai K. 2022. First report on molecular 
identication of Moniezia expansa in sheep from Mannavanur, 
Palani Hills, Tamil Nadu, India. Acta Parasitol 67: 1626-1633.

Patel AK, Chopra A and Narula. (2022. Production performance 
appraisal of Magra sheep in farmers ocks of arid region. 
Indian Journal of Small Ruminants 28: 279-283.

Poonia N, Kadam V, Rose NM, Yadav S and Shanmugam N. 
2022. Effect of ber chemical treatments on rice straw ber 
reinforced composite properties. Journal of Natural Fibers 
19: 14044-14054.

Prakash, Yadav SBS, Pannu U, Nehara M, Chopra A, Mehra M 
and Khichar JP. 2022. Genetic and non-genetic factors of 
greasy eece weight in organized ock of Chokla sheep of 
Rajasthan. Pharma Innovation Journal 11: 1296-1299.

Rahim A, Rajaravindra KS, Chaturvedi OH, Chaudhary R and 
Sharma SR. 2022. Genetic studies on growth and production 
traits in German Angora rabbits under sub-temperate climatic 
conditions. Indian Journal of Animal Sciences 92: 1307-1313.

Saini VP, Bhatt RS, Choudhary S and Soni A. 2022. Growth 
performance, nutrient utilization and carcass characteristics of 
rabbits on probiotic supplementation. Indian Journal of Small 
Ruminants 28: 311-314.

Sharma DK, Sonawane GG, Pandian SJ and Sharma SR. 2022. 
Acute myocardial infarction due to mural thrombosis in sheep. 
Indian Journal of Small Ruminants 28: 411-413.

Sharma I, Nehara M, Saini A, Pannu U, Narula HK and Chopra A. 
2022. Genetic and non-genetic factors inuencing the wool 
quality attributes of Chokla sheep. Indian Journal of Small 
Ruminants 28: 390-392.

Sharma RC, Gowane GR, Kumar Rajiv, Kumar Arun, Misra SS 
and Mallick PK. 2022. Production evaluation of Booroola 
fecundity (FecB) gene introgressed Avishaan sheep in 
semi-arid tropics of India. Small Ruminant Research 212: 
106791. https://doi.org/10.1016/j.smallrumres.2022. 
106720.

Sonawane GG, Pandian SJ Sharma DK, Swarnkar CP and 
Sharma SR. 2022. Ovine pulmonary adenocarcinoma 

(OPA): An overview. Indian Journal of Small Ruminants, 
28: 233-245.

Stanzaki S, Kumar Ashok, Kumar Amit and Purohit GN. 2022. 
Effect of ushing of ewes on body weight, oestrous 
response and conception rate. Indian Journal of Small 
Ruminants 28: 218-220.

Suresh KP, Sengupta PP, Jacob SS, Sathyanarayana MKG, 
Patil SS, Swarnkar CP and Singh D. 2022. Exploration of 
machine learning models to predict the environmental and 
remote sensing risk factors of haemonchosis in sheep 
ocks of Rajasthan, India. Acta Tropica, doi.org/ 10.1016/ 
j.actatropica.2022.106542.

Vyas Jayesh, Chopra A, Pannu U, Saran RK and Narula HK. 
2022. Population structure of Marwari sheep through 
pedigree analysis. Small Ruminant Research 206: 
106590. 

Yadav SK, Goswami SC, Kumar Ashok, Saini N, Narula HK, 
Jhirwal AK, Vyas J and Jhajhria K. 2022. Effect of Moringa 
oleifera leaves extract supplementation on body condition 
score, body weight and testicular biometry of Marwari 
rams. Scientist 1: 6136-6143.

Bulletin / Book / Manual / Compendium

Bulletin

,y-vkj- xqtZj ,oa v:.k dqekj rksejA 2022A okf"kZd HksM+ ikyu 

dk;ZØe&2022A ist la- 1&14A

,y-vkj- xqtZj] ,l-,l- Mkaxh] vt; dqekj ,oa v:.k dqekj rksej A 2022A 

dsUn zh; Hk sM +  ,oa Åu vuqla/kku laLFkku vfodkuxj }kjk 

HksM+ikydksa@fdlkuksa ds fy, fodflr rdfufd;k¡ ,oa laLFkku 

xfrfof/k;k¡A Hkk-d`-vuq-i&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] 

vfodkuxjA ist la- 1&12A

v:.k dqekj] lqjs'k pUnz 'kekZ] ,y-vkj- xqtZj ,oa lR;ohj flag Mkaxh A 

2022A izlkj i=A vad 02] Hkk-d`-vuq-i&dsUnzh; HksM+ ,oa Åu vuqla/kku 

laLFkku] vfodkuxjA ist la- 1&16A

Chaudhary R, Rahim A, and Chaturvedi OH. 2022. Angora 
Khargosh Palan. NTRS (ICAR-CSWRI), Garsa.

Shakyawar DB, Samanta KK, Manjunath BS, Baite H, Mridha 
N, Debnath S, Bhoumick M, Srivastava P, Kadam V, 
Chattopadhyay SN, Saha B, Sengupta S and Roy AN. 
2022. Potential of natural bre: An alternate of plastic 
material. ICAR-NINFET, Kolkata, pp. 1-30.

Book

Sharma SR, Misra SS, Swarnkar CP, Gurjar LR, Kadam V and 
Mahla AS. 2022. Research Contribution 1962-2021 ICAR-
CSWRI Avikanagar. P 1-175.
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Soni A, Phand S, Das S, Kada V and Tomar AK. 2022. 
Processing and Quality Evaluation of Post-harvest 
products of Sheep and Rabbits (E-book). ICAR-CSWRI,  
Rajasthan & National Institute of Agricultural Extension 
Management, Hyderabad. ISBN: 978-93-91668-33-4. P. 
1-105.

Training manual

v:.k dqekj r¨ej] lqj¢'k pUæ 'kekZ] ,y- vkj- xqtZj] vt; dqekj] lR;ohj 

flag Mkaxh ,oa vej flag ehuk A 2022A HksM+-cdjh o [kjxks'k mRiknu ,oa 

izcU/kuA Hkk-d`-vuq-i&dsaæh; HksM+ ,oa Åu vuqlaèkku laLFkku] 

vfodkuxjA  ist la- 1&253A

Dangi SS, Jat GR, Meena RL, Gurjar RL and Sharma SC. 
2022. Kisan Pustika. Farmer FIRST Project, ICAR-
CSWRI, Avikanagar, pp 1-80.

Compendium

Bhat RS, Swarnkar CP, Misra SS, Kadam V, Sarkar S, Mahla 
AS and Soni A. 2022. Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios. National Seminar cum Annual 
Conference-2022, ISSGPU, ICAR-CSWRI, Avikanagar.

Lead Papers in Webinar/Seminar/ 
Symposium /Conference

 Gowane GR and Kumar Arun. 2022. Challenges in the sheep 
production system and a way forward. In: National Seminar 
cum Annual Conference on “Prospects and Potential of 
Small Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Gulyani R and Rajendiran AS. 2022. Scope of rabbit farming as 
an alternate source of income generation in the current and 
future scenario. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kadam V. 2022. An overview of wool processing. In: training 
program on skill development in textile designing. 
Department of textile and Apparel Designing, CCS 
Haryana Agricultural University, Hisar, Haryana, 7-16 Mar.

Kadam V. 2022. Value addition of coarse wool and 
entrepreneurship opportunities. In: Training program on 
processing and quality evaluation of postharvest products 
of sheep and rabbits. MANAGE, Hyderabad. 5-7 Jul.

Kumar Arun. 2022. Usable technologies for reclamation of 
promotion of sheep rearing in Rajasthan. In: Annual Zonal 
Review Workshop -2022 of KVKs of Rajasthan, Haryana, 
Delhi at MPAU&T, Udaipur

Kumar Arun. 2022. Invited lecture in Virtual workshop on 
“Animal genetic resources of India and recent 
genetic enhancement initiatives'' on 29 Jun.

Kumar Arun. 2022. Sustainable sheep production in India - 
Status, scope and strategies. In: Webinar on 13 Aug.

Sahoo A, Bhatt RS and Sarkar S. 2022. Precision nutrition of 
small ruminants for quality output. In: National Seminar 
cum Annual Conference on “Prospects and Potential of 
Small Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 
Nov.

Sankhyan SK, Sarkar S and Bhatt RS. 2022. Nutrition and 
feeding of prolic small ruminants for higher gain and 
sustainable production. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 
Nov.

Sharma SR, Sharma DK, Sonawane GG and Swarnkar CP. 
2022. Recent advancements and strategies to manage 
economically important sheep diseases. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Singh Raghvendar 2022. 'Importance of sheep milk: Dairy 
sheep a perspective avenue. In: Stakeholder Meeting on 
Improvement of Donkey and Non-Bovine Milk, ILRI South 
Asia, New Delhi at ICAR-NRCC, Bikaner, 13 Dec.

Abstracts in Webinar/Seminar/Symposium / 
Conference

Agrawal MK, Pandey AK, Mohanta P, Gahlot K, Shiringi BN, 
Maherchandani S, Sharma RC, Rathod NS and Kumar  
Rajiv. 2022. Allele specic loop mediated isothermal 
amplication assay for determination of single nucleotide 
polymorphism in FecB gene of Ewes. In: National Seminar 
cum Annual Conference on “Prospects and Potential of 
Small Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bajia NP, Kumar Ashok, Yadav SP, Saini N, Chopra Ashish and 
Sharma KK. 2022. Supplementation of ethanolic extract of 
Tinospora cordifolia in semen extender improves seminal 
quality at 4°C up to 96 hour. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Balaganur K, Bahire S, Paul RK, Kumar D and Singh 
Raghavendar. 2022. Inuence of sperm concentration on 
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Chandwani N, Mistry A, Jain V, Kadam V and Nema SK. 2022. 
Surface modication of Bharat Merino wool (BMW) for 
improving its shrink resistance using atmospheric 
pressure non-thermal air plasma and bio-polymer coating. 

thIn: 37  National Symposium on Plasma Science and 
Technology (Plasma Technologies for Sustainable 
Development), PLASMA 2022, Indian Institute of 
Technology, Jodhpur, 12-14 Dec. 

Chauhan VK, Pandey A, Gadekar YP, Soni Arvind, Meel SK, 
Meena P, Gurjar AS and Sharma A. 2022. Effect of whey 
incorporation on the storage stability of mutton patties. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Chopra Ashish, Narula HK, Bissu Manju, Saini N, Prakash 
Chandan and Kumar Ashok. 2022. Evaluation of 
reproductive performance of Magra sheep in arid region of 
Rajasthan. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Chopra Ashish, Narula HK, Kumar Ashok and Saini S. 2022. 
Genetic gain in production traits of Magra sheep in 
organized ock of arid region. In: VII International 
Conference on “Global Research Init iatives for 
Sustainable Agriculture and Allied Sciences (GRISAAS-
2022)”, Birsa Agricultural University, Ranchi (Hybrid 
mode), 21-23 Nov. 

Choudhary G, Pannu U, Narula HK, Gowane GR, Nehara M 
and Chopra Ashish. 2022. Estimates of (co)variance 
components and genetic parameters by Bayesian 
approach for growth traits in Chokla sheep. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Choudhary G, Pannu U, Narula HK, Gowane GR, Nehara M 
and Chopra Ashish. 2022. Comparison of reliability of 
animal models and Bayesian approach for estimation of 
genetic parameters of growth traits in Chokla sheep. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Dangi SS, Kumar Vijay, Paul RK, Mohapatra A, Bahire S, 
Saxena VK and Singh Raghvendar. 2022. Circadian 
alterations in physiological responses and comparative 
adaptability of Avikalin and Malpura rams under subtropical 
semi-arid climate In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small 

freezability and fertility of cryopreserved ram semen. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhalothia S, Kumar Ashok, Saini N, Chopra Ashish and Narula 
HK. 2022. Semen evaluation of tropical sheep breeds for 
breeding soundness. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS and Sahoo A. 2022. Scope of alternate forages in 
nisher rabbit ration for sustaining growth performance 
and nutrient utilization in semi -arid tropical environment. 
In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS and Sarkar S. 2022. Assessing nutrient requirement 
thof prolic Avishaan sheep in semi-arid conditions. In: 19  

Biennial International Conference (ANSICON-2022) on 
“Nutritional Technologies to Augment Livestock, Poultry, 
Canine and Fish Production for Global Competitiveness” 
GADVASU, Ludhiana, 16-18 Nov.

Bhatt RS, Sarkar S and Meena MC. 2022. Comparative 
evaluation of moringa, mulberry and khejri leaves feeding in 
total mixed ration to lambs on nutrient utilization and growth 
performance. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS, Sarkar S and Soni L. 2022. Effect of feeding Albizia 
lebbeck leaves on growth performance, nutrient utilization 
and methane mitigation in nisher lambs. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Bhatt RS, Sarkar S, Mahla AS and Nagar DK. 2022. 
Ameliorating summer stress and improving reproductive 
performance by feeding Moringa oleifera leaves in ration of 
prolic Avishaan ewes. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Bhatt RS, Sharma SR, Soni Arvind and Sarkar S. 2022. Effect 
of oilseed supplementation on nutrient utilization, carcass 
traits and composition of adult broiler rabbits. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.
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Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Dangi SS, Mahla AS, Gurjar LR and Kumar A. 2022. Effect of 
environmental variables on success of articial 
insemination in buffalo under semi-arid tropical region in 

theld conditions. In: 37  Annual Convention of Indian 
Society for Study of Animal Reproduction and National 
Symposium (on online), MAFSU, Nagpur, 17-19 Feb.

Das A, Manjunatha BS, Das R, Singha A, Ghosh RK, Kadam V 
and Shakyawar DB. 2022. An eco-friendly microbial 
method of keratin extraction from waste wool. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Devi Indu, Mallick PK, Mohapatra A and Kumar Arun. 2022. 
Effect of udder morphology on milk yield and suckling 
behaviour of Patanwadi lambs. In: National Seminar cum 
Annual Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Dhakad GS, Mallick PK, Misra SS, Gowane GR, Sharma RC 
and Kumar Arun. 2022. Use of Random regression model 
to accounts for genotype X environment interaction over 
the growth trajectory of Malpura sheep in the semi-arid 
region of India. In: National symposium of SOCDAB, 
ICAR-NBAGR, Karnal, 21-22 Sep. 

Dubey I, Kadam V, Babel S and Kumar Ajay. 2022. Preparation 
of coated thermo -regulating textiles using decanoic acid 
microcapsule. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Gadekar YP, Girish PS, Sen AR, Muthukumar M, Kadam V, 
Rawool DB, Reddy PB, Basji Y and Barbuddhe SB. 2022. 
Quality assessment of slaughter co-products. In: XI 
Conference of Indian Meat Science Association and 
International Symposium on “Novel Technologies and 
Policy Interventions for Sustainable Meat Sector”, ICAR-
NRC on Meat, Hyderabad, 14-16 Dec.

Godara RS, Kumar Arun, Mallick PK, Sharma RC, Kumar 
R a j e e v  a n d  D a n g i  S S .  2 0 2 2 .  M o r p h o m e t r i c 
characterization of Kheri sheep of Rajasthan. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Gurjar LR and Meena RL. 2022. Sheep rearing means of 
livelihood for sheep shearers in changing scenario of wool 
price. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 

for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Jose S, Thomas S, Jibin KP, Sisanth KS, Kadam V and 
Shakyawar DB. 2022. Surface modication of wool fabric 
using sodium lignosulfonate and subsequent improvement 
in the interfacial adhesion of natural rubber latex in the 
wool/rubber composites. In:  International Conference on 
Advances in Manufacturing and Material Science, Muthoot 
Institute of Technology and Science, Kochi, 7-9 Jul.

Jose. S, Shanmugam N, Das S and Kumar Ajay. 2022. Moth 
proong of wool fabric using nano kaolinite. Bengaluru 
Nano India 2022, Bengaluru, 7-9, March.

Jose. S. 2022. Scope of entrepreneurship in natural bres. In: 
International Conference on Basic Science for Sustainable 
Development (on l ine). Amal Jyothi College of 
Engineering, Kanjirappally, Kerala, 16-17 Dec.

Jose. S. 2022. Scope of entrepreneurship in natural bres. 
Polybiomat 2022, Virtual Conference, Coalesce Research 
Group, USA, 10-11 Nov.

Joshi A, Saini N, Goswami SC, Jhirwal AK and Dhuria RK. 2022. 
Effect of herbal additives amla (Emblica officinalis) and giloy 
(Tinospora cordifolia) on haemato-biochemical parameters 
of Magra lambs in different management systems in arid 
zone of Rajasthan. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Joshi A, Saini N, Goswami SC, Jhirwal AK and Dhuria RK. 
2022. Effect of herbal additives Amla (Emblica officinalis) 
and Giloy (Tinospora cordifolia) on immune status of 
Magra lambs in different management systems in arid 

thzone of Rajasthan. In: 19  Biennial International 
Conference of Animal Nutrition Society of India on 
“Nutritional Technologies to Augment Livestock, Poultry, 
Canine and Fish Production for Global Competitiveness”, 
GADVASU, Ludhiana, 16-18 Nov.

Kadam V, Jose S, Kumar Ajay, Shakyawar DB and Tomar AK. 
2022. Biocomposites from surface modied coarse wool: A 
value addition. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kadam V, Padhye R, Wang L, Kumar Ajay and Kumar Arun. 2022. 
Natural bres to reduce air pollution.  In: National Conference 
on Ozone layer, its depletion and impact on living beings 
(ODIL-2022), ICAR-NRCC, Bikaner, 16-17 Sep.

Kadam V.  2022. Wool based environment friendly sapling 
bags for horticulture crop. In: International Conference on 
Agriculture Science and Technology (AST-2022), Rani 
Laxmi Bai Central Agricultural University, Jhansi, 6-8 May. 
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Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Rajiv, Tantia MS, Sharma RC, Soni Arvind and Kumar 
Arun. 2022. Establishment of a broblast cell line from 
Avishaan sheep. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Vijay, Dangi SS, Paul RK, Sarkar S and Singh 
Raghvendar. 2022. Effect of introgression of prolifc booroola 
gene (FecB) in Avishaan rams on seasonal variations in the 
biochemical indices under semi-arid subtropical climate. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Kumari S, Pandey A,  Soni A, Mahala A, Tomar AK, and 
Suradkar U. 2022. Assessment of bioactive potential of 
plasma protein hydrolysate by in-vitro GI digestion from 
blood waste. In: XI Conference of Indian Meat Science 
Association and International Symposium on “Novel 
Technologies and Policy Interventions for Sustainable 
Meat Sector”, ICAR-NRC on Meat, Hyderabad, 14-16 Dec.

Kumari S, Pandey A,  Soni A, Mahala A, Tomar AK, and 
Suradkar U. 2022. Evaluation of physico-chemical and 
oxidative stability of mutton sausage by incorporation of 
blood plasma protein hydrolysates. In: XI Conference of 
Indian Meat Science Association and International 
Symposium on “Novel Technologies and Policy 
Interventions for Sustainable Meat Sector”, ICAR-NRC on 
Meat, Hyderabad, 14-16 Dec.

Kumari S, Pandey A, Soni Arvind, Mahala A, Tomar AK, 
Choudhary S and Suradkar U. 2022. Assessment of 
antioxidant, antimicrobial and anti-obesity efcacy of 
protein hydrolysates obtained from sheep plasma. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumari S, Pandey A, Soni Arvind, Mahala A, Tomar AK, 
Sharma S and Suradkar U. 2022. Assessment of physico -
chemical, antioxidant and antimicrobial activity of sheep 
plasma protein hydrolysates in mutton sausage stored under 
aerobic packaging condition at refrigeration temperature. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Kumawat BL, Mahla AS, Kumar Pramod, Kumar Amit, Singh 
Raghvendar and Tomar AK. 2022. Effect of insulin 
sensitizer metformin on follicular turnover and ovulation in 

Khan FA, Swarnkar CP and Sharma SR. 2022. Anthelmintic 
activities of crude extracts of Acacia concinna. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Kumar Ajay, Kadam V, Shakyawar DB, Meena NL and Tomar 
AK. 2022. Development and performance evaluation of hi -
value apparel fabric from camel calf wool. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Kumar Ajay, Patel AK and Kadam V. 2022. Sheep production 
and technology to entrepreneurship development - A 
journey of ICAR-CSWRI. In: National conference on Agri 
Startups – Prospects, Challenges, Technologies and 
Strategies, Gangtok, Sikkim, 26-27 May.

Kumar Amit, Mehta J.S., Kumar Ashok, Dholpuria S, Kumar 
Ashok, Kumar P and Purohit GN. 2022. Administration of non 
-enzymatic antioxidants improves serum biochemical prole 
of Magra rams. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Ashok, Narula HK, Prakash Chandan, Saini N and Dangi 
SS. 2022. Exogenous melatonin improves fertility in 
anoestrus Marwari ewes. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumar Ashok, Saini N, Narula HK, Chopra Ashish, Lal M, 
Gurav KS and Singh P. 2022. Sheep farming: a boon for 
tribes of Udaipur for sustainable livelihood under TSP. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumar P, Dholpuria S, Kumar Ashok, Kumar Amit, Kumawat 
BL, Kumar T, Bhalothia SK and Prakash B. 2022. Non-
surgical management of dystocia due to Schistosomus 
reflexus in a Marwari ewe – case report. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Kumar Rajiv, Meena AS, Chopra Ashish, Kumar Ajay, Sharma 
R.C. and Kumar Arun. 2022. Seasonal variability in transcript 
expression patterns in wool follicles of lustrous wool 
producing Magra sheep. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
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breeding, management and health care interventions on 
growth and survivability of Malpura sheep in eld condition 
under Mega Sheep Seed Project (MSSP). In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Mallick PK, Misra SS, Sharma RC and Kumar Arun. 2022. Non-
genetic factors affecting milk and growth performance of 
Patanwadi sheep. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meel SK, Pandey A, Gadekar YP, Soni Arvind, Meena P, Gurjar 
AS and Chauhan VK. 2022. Effect of age and sex on 
quality evaluation of mutton keema at refrigeration 
storage. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Meena AS, Kumar Rajiv, Sharma RC, Mallick PK, Misra SS and 
Kumar Arun. 2022. Isolation of DNA from FTATM cards for 
booroola fecundity (FecB) genotyping in prolic crossbred 
sheep from Karnataka. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meena AS, Sonawane GG, Sharma DK, Bairwa RL and Kumar 
Arun. 2022. Tribal sub plan initiative for uplifting the 
livelihood of sheep-goat farmers in Dausa district of 
Rajasthan. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meena HC, Shakyawar DB and Varshney RK. 2022. Comfort 
behavior of woolen khadi fabrics by using SIRO khadi spun 
yarns. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Meena RL, Dangi SS, Gurjar LR, Sharma SC, Chahal RK and 
Lal B. 2022. Terminal heat stress management in wheat 
through application of osmo -protectants: results from on -
farm trials. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Meena RL, Lal B and Sharma SC. 2022. Water use efciency 
and productivity of barley crop as affected by waste wool 
and irrigation. In: International Conference on Systems 
Analysis for Enabling Integrated Policy Making, New Delhi, 
10-12 Aug.

sheep. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Kumawat PK, Sarkar S and Sahoo A. 2022. Omics approach of 
rumen microbial population, CAZy prole associated with fat 
deposition in Dumba sheep. In: National Seminar cum 
Annual Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Kumawat PK, Saxena VK, Kumar S, Sarkar S and Sahoo A. 
2022. Cloning and recombinant expression of brolytic 
enzyme endoglucanase (endrf) gene of Ruminococcus sp. 
SM38 isolated from sheep rumen. In: National Seminar cum 
Annual Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mahala S, Saini S, Kumar Arun, Sharma RC and Gowane GR. 
2022. Assessment of genotype x environmental interaction 
on the selection crieterion for breeding programs for live 
weights in Avikalin sheep. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mahla AS, Bunkar SK, Kumawat BL, Kumar A, Dangi SS, 
Singh R and Kumar Arun. 2022. Effectiveness of a 
hormonal regimen using GnRH with intravaginal 

thprogesterone sponge on estrus synchronization. In: 37  
Annual Convention of Indian Society for Study of Animal 
Reproduction and National Symposium on “Optimizing 
animal reproduction through recent techniques of 
biotechnology, nutraceuticals and alternative medicine”, 
NDVSU, Jabalpur, 16-18 Nov.  

Mahla AS, Bunkar SK, Kumawat BL, Saxena VK, Bhatt RS, 
Singh R and Tomar AK. 2022. Augmentation of 
folliculogenesis and prolicacy through dietary n -3 
polyunsaturated fatty acids supplementation in non -
prolic sheep maintained on optimum nutrition. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Mallick PK, Anurag and Sharma RC. 2022. Role of Mega 
Sheep Seed Project of Malpura sheep in uplifting the socio 
-economic status of sheep farmers in Tonk district of 
Rajasthan. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Mallick PK, Misra SS, Godara RS, Meena Y, Sharma RC and 
Kumar Arun. 2022. Impact of adoption of improved 
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Mishra V, Talukder S, Biswas AK, Agrawal RK, Chand S, Ahmed 
T, Kumar D, Soni Arvind and Jaiswal RK. 2022. Effect of 
chitosan edible lm/coating and Cinnamomum zeylanicum 
essential oil on quality attributes of chevon Seekh kabab. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Misra SS, Mallick PK, Gowane GR, Kumar Arun, Thirumaran 
SMK and Sharma RC. 2022. Non-genetic factors affecting 
growth and milk production potential of Sirohi goats in a 
nucleus ock. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Nagarajan G, SMK Thirumaran, Pachaiyappan K, Pandian SJ, 
Thirumurugan P, Murali G, Rajapandi S, Rajendiran AS 
and Kanagarajadurai K. 2022. Molecular cloning and 
characterization of Interferon-ε gene of rabbit (Oryctolagus 

thcuniculus). In: National Conference cum 9  Rajasthan 
Science Congress, SKN Agricultural University, Jobner, 
Rajasthan, 15-17 Dec.

Nagarajan G, Thirumaran SMK, Pachaiyappan K, 
Thirumurugan P, Rajapandi S, Rajendiran AS, Velusamy R, 
Ram Vannish M and Kanagarajadurai. 2022. Molecular 
identication of Moniezia expansa in sheep from Palani hills, 
Tamil Nadu. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Narula HK, Chopra Ashish, Saini N, Kumar Ashok and Prakash 
Chandan. 2022. Genetic gain in production traits of 
Marwari sheep in organized ock of arid region. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Pachaiyappan K, Rajendiran AS, Nagarajan G, Thirumurugan 
P, Thirumaran SMK and Murali G. 2022. Training needs 
assessment of rabbit entrepreneurs in Tamil Nadu. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Pandian SJ, Murali G, Nagarajan G, Pachaiyappan K and 
Rajendiran AS. 2022. Hepatic cocciodiosis and its 
management in rabbits. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Pandian SJ, Sonawane GG, Sharma SR, Sharma DK, Kumar 
J and Swarnkar CP. 2022. Outbreak of enzootic nasal 

adenocarcinoma in sheep of semi -arid Rajasthan. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Poonia N, Kadam V, Rose NM and Yadav S. 2022. Impact of 
matrix reinforcement ratio on properties of bio-composite. 
In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Prakash B, Kumar Amit, Kumar Ashok, Bhalothia S, Kumar P 
and Purohi GN. 2022. Comparative studies on effect of 
ascorbic acid, butylated hydroxytoluene and melatonin on 
cooled storage of Magra ram semen. In: National Seminar 
cum Annual Conference on “Prospects and Potential of 
Small Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Prakash Chandan, Sharma DK, Pandian SJ, Sharma SR, 
Misra SS, Narula HK, Kumar Ashok, Shringi BN and 
Chopra Ashish. 2022. Isolation and phenotypic 
characterization of Corynebacterium pseudotuberculosis 
from clinical cases of caseous lymphadenitis in Sirohi 
goats. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Prakash Ved, Kumar Ajay, Kadam V and Sahoo A. 2022. Studies 
on camel calf hair bre production attributes and shearing 
methods. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov. 

Rahim Abdul, Rajaravindra KS, Chaudhary Rajni, Chaturvedi 
OH and Sharma SR. 2022. Genetic variability and 
population structure of German Angora rabbit through 
pedigree analysis. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Rajendiran AS, Nagarajan G, Murali G, Pachaiyappan K and 
Thirumurugan P. 2022. A pilot experiment on feeding of 
prebiotics in weaner rabbits. In: National Seminar cum 
Annual Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Saini N, Ali G, Kumar Ashok, Narula HK and Kumar S. 2022. 
Assessment of water productivity of sheep production 
system in western arid zone of Rajasthan. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
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Sharma DK, Swarnkar CP, Sonawane GG and Sharma SR. 
2022. Diagnosis and successful therapeutic management 

ndof piroplasmosis in a sheep ock. In: 2  Annual convention 
of Veterinary Internal and preventive medicine Society and 
National symposium on '' Innovations in veterinary 
medicine: present status and futuristic implications, 
ANDUAT, Kumarganj, Ayodhya 6-7 May. 

Sharma PK, Prakash B, kumar Amit, kumar Ashok and Yadav 
V. 2022. Melatonin administration on testicular biometry of 
Magra rams during the non-breeding season. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Sharma RC, Kumar Rajiv, Meena AS, Mallick PK, Misra SS 
and Kumar Arun. 2022. Assessment of milk yield in 
recently developed prolic Avishaan sheep in semi-arid 
region of Rajasthan. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 
Nov.

Sharma SC, Lal B, Meena RL, Chaturvedi RP and Sahoo A. 
2022. Application of animal waste improves crop growth, 
productivity and soil health. In: National Conference on 
Ozone layer, its depletion and impact on living being 
(ODIL2022), ICAR-NRCC, Bikaner, 16-17 Sep.

Sharma SC, Meena RL, Sarkar S and Lal B. 2022. Quashing 
micronutrient deciency through bio -fortication: a good 
feeding strategy for small ruminants in semi -arid regions. 
In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sharma SR, Sonawane GG, Swarnkar CP and Sharma DK. 
2022. Evaluation of antimicrobial resistance in Escherichia 
coli isolates from lambs. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Singh Raghvendar, Kumar Vijay and Kumar Arun. 2022. 
Functional food: Potential of non bovine milk for human 

thhealth promotion. In: 9  Rajasthan Science Congress, 
SKN Agriculture University, 15-17 Dec.

So AH, Wani SA, Shakyawar DB, Shanmugam N, Malhotra VK, 
Kadam V, Sheikh RA, Bumla N and Quereshi A. 2022. 
Comfort properties of pashmina and pashmina blended 
knitted fabrics. In: National Seminar cum Annual Conference 
on “Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

 Saini N, Panwar NRand Kumar S. 2022. Water productivity of 
arid specic fodder crops and sheep production system in 

thwestern arid zone of Rajasthan. In: 19  Biennial 
International Conference of Animal Nutrition Society of 
India on “Nutritional Technologies to Augment Livestock, 
Poultry, Canine and Fish Production for Global 
Competitiveness”, GADVASU, Ludhiana, 16-18 Nov.

Sarkar S and Bhatt RS. 2022. Combination of tropical forages 
with varying tannin levels on production performance and 

thmethane emission in nisher lambs. In: 19  Biennial 
International Conference (ANSICON-2022) on “Nutritional 
Technologies to Augment Livestock, Poultry, Canine and 
Fish Production for Global Competitiveness” GADVASU, 
Ludhiana, 16-18 Nov.

Sarkar S, Bhatt RS and Soni Arvind. 2022. Effect of feeding 
Emblica officinalis leaves on nutrient utilization, growth 
performance, methane emission and meat quality in nisher 
lambs. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sarkar S, Kumawat PK, Bhatt RS and Sahoo A. 2022. Functional 
characterization and identication of tanninolytic bacteria 
from ruminal uid of sheep fed tanniferous diet. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR. 
2022. Diagnosis and prophylactic intervention on 
multisystem organ dysfunction syndrome in neonatal 
lambs. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR. 
2022. Therapeutic management of salt intoxication in 
sheep in the semi -arid region of Rajasthan. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov.

Sharma DK, Swarnkar CP, Sonawane GG and Sharma SR. 
2022. Diagnosis and treatment of walking dandruff 
(Cheyletiellosis) in a New Zealand White rabbit. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.



216
ICAR-CSWRI, Avikanagar

Annual Report 2022

quality of lambs. In: XI Conference of Indian Meat Science 
Association and International Symposium on “Novel 
Technologies and Policy Interventions for Sustainable 
Meat Sector”, ICAR-NRC on Meat, Hyderabad, 14-16 Dec.

Swarnkar CP, Kumar Rajiv, Gowane GR, Misra SS, Kumar 
Arun and Singh D. 2022. Comparative disposal prole in 
divergent sheep ocks resistant or susceptible to 
gastrointestinal nematode at an organized farm. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumaran SMK, Nagarajan G, Thirumurugan P, Velusamy R, 
Pandian SJ, Pachaiyappan K, Rajendiran AS and 
Rajapandi S. 2022. Pre-monsoon helminthic load in sheep 
at sub -temperate agro climatic region of Kodai hills. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumaran SMK, Thirumurugan P, Pachaiyappan K, 
Thiruvenkadan AK and Mallick PK. 2022. Genetic diversity 
of Bharat Merino sheep through pedigree analysis. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumurugan P, Thirumaran SMK, Rajapandi S, Pandian SJ 
and Rajendiran AS. 2022. Assessment of eece taint in 
Bharat Merino sheep at sub -temperate region of Tamil 
Nadu. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Thirumurugan P. Sahoo A, Pachaiyappan K, Nagarajan G and 
Rajendiran AS. 2022. Lamb-incubator for protecting 
neonatal lambs from cold stress at high altitude sub-
temperate climate. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Tomar AK, Patel AK and Kadam V. 2022. Sheep production 
and technology to entrepreneurship development- A 
journey of ICAR-CSWRI. In: Agri Start Ups : Prospects, 
Challenges, Technologies and Strategies” (AGRiPACTS 
2022),  Gangtok, Sikkim, 26-27 May. 

Verma K, Gahlot M, Kadam V and Kumar Ajay. 2022. 
Biopolymer reinforced wool composite. In: National 
Seminar cum Annual Conference on “Prospects and 
Potential of Small Ruminants Production for Enhancing 
Income under Changing Scenarios” ICAR-CSWRI, 
Avikanagar, 10-12 Nov. 

So AH, Wani SA, Shakyawar DB, Shanmugam N, Malhotra 
VK, Kadam V, Sheikh RA, Nazir T and Jalal H. 2022. 
Performance of pashmina and pashmina blended yarns. 
In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sonawane GG, Sharma DK, Meena AS, Bairwa RL and Kumar 
Arun. 2022. Backyard rabbit farming: a tool for improvement 
in the livelihood of tribal people of Dungarpur district in 
Rajasthan. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Sonawane GG, Sharma DK, Pandian SJ, Sharma SR. Kumar 
J, Jain AK, Swarnkar CP 2022.Clinico-pathological 
investigation of Enzootic nasal adenocarcinoma (ENA) in 

ndthe sheep of semi-arid Rajasthan, In: 2  Annual 
convention of Veterinary Internal and preventive medicine 
Society and National symposium on '' Innovations in 
veterinary medicine: present status and futuristic 
implications, ANDUAT, Kumarganj, Ayodhya, 6-7 May.

Sonawane GG, Sharma SR, Swarnkar CP and Sharma DK. 
2022. Isolation of enteric bacterial species and their 
antimicrobial resistance status in lambs reared under the 
semi -intensive farming system. In: National Seminar cum 
Annual Conference on “Prospects and Potential of Small 
Ruminants Production for Enhancing Income under 
Changing Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Soni A, Gadekar YP and Shinde AK. 2022. Quality evaluation of 
sheep milk peda in different packaging conditions under 
refrigerated storage. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Soni A, Sarkar S and Bhatt RS. 2022. Carcass traits and meat 
quality of lambs supplemented with milk replacer along with 
conventional suckling. In: National Seminar cum Annual 
Conference on “Prospects and Potential of Small Ruminants 
Production for Enhancing Income under Changing 
Scenarios” ICAR-CSWRI, Avikanagar, 10-12 Nov.

Soni A, Sarkar S and Bhatt RS. 2022. Effect of different feeding 
regimes on carcass characteristics, meat and product 
quality of adult rabbits and efcient utilization of rabbit fur. 
In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Soni A, Sarkar S, Gadekar YP, Bhatt RS and Tomar AK. 2022. 
Effect of feeding stylosanthus, moringa and lucernce total 
mixed ration on carcass characteristics, meat and product 
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In: Farmers scientist interface workshop on Rabbit 
farming (Book in Tamil), 2022. Directorate of Extension 
Education, TANUVAS, Chennai and Veterinary 
University Training and Research Centre, Salem 

Nagarajan G. Value addition and the preparation of fancy 
materials in rabbit meat. pp. 72-76.

Pandian SJ. Health mangemental practices in rabbits. pp. 49-61

Pandian SJ.  Methods of constructing the sheds for the eld 
rabbits. pp 6-11.

Pandian SJ.  Rabbit rearing –An introduction. pp 1-5.

In: Workshop on Recent Advances in Diagnosis and 
Management of Zoonotic Diseases, 2022. ICAR-
National Research Centre for Camel, Bikaner 

Chopra Ashish, Sonawane GG and Narula HK. Zoonotic 
diseases of small and large ruminants. pp. 6-13.

Kumar Ashok, Bhalothia SK and Kumar T. 2022. Designing 
Research Programs for Zoonotic Diseases. pp. 151-153.

In: Processing and Quality Evaluation of Postharvest 
products of Sheep and Rabbits (E-book). ICAR-
CSWRI, Rajasthan and National Institute of 
Agricultural Extension Management, Hyderabad

Gadekar YP, Soni A, Kandeepan G, Patil GS and Barbuddhe 
SB. 2022. Indian small ruminant meat industry: 
opportunities and challenges. pp 60-66.

Godara RS and Soni A. 2022. Organic sheep and rabbit 
husbandry. pp 91-103. 

Kadam V. Value-addition of coarse wool and entrepreneurship. 
pp 85-85.

Kumar Ajay and Shanmugam N. 2022. Wool ber identication 
and its quality evaluation. pp 35-50.

Kumar Arun and Misra SS. 2022. Status of sheep production in 
India. pp 2-13.

Kumar Y, Soni A and Sahoo A. 2022. Dietary intervention and 
deeding regime for enhanced production in sheep and 
rabbit. pp 23-34.

Mahla AS and Kumawat BL. 2022. Approaches to improve 
reproductive performance in sheep and rabbit. pp 67-77. 

Patel AK. 2022. Commercial sheep and rabbit farming. pp 
51-59.

Singh Raghvendar. 2022. Sheep milk: Production to product.  
pp 14-22.

Soni A, Gadekar YP and Das S. 2022. Value addition to sheep 
meat and milk. pp 86-90. 

Verma P, Kumar Ajay, Rose NM, Kadam V and Yadav S. 2022. 
Retting of sugarcane bagasse for blending with wool. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Vyas J., Chopra Ashish, Pannu U, Saran RK and Narula HK. 
2022. Impact of inbreeding on growth traits in Magra 
sheep. In: National Seminar cum Annual Conference on 
“Prospects and Potential of Small Ruminants Production 
for Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Yadav SK, Goswami SC, Kumar Ashok, Jhirwal AK, Mahla 
AS, Saini Nirmala, Narula HK, Vyas J and Jhajhria K. 
2022. Effect of Moringa oleifera leaves extract 
supplementation on semen quality of Marwari rams. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Yogita, Shakyawar DB, Kadam V and Babel S. 2022. 
Colouration of wool with natural dye in microwave. In: 
National Seminar cum Annual Conference on “Prospects 
and Potential of Small Ruminants Production for 
Enhancing Income under Changing Scenarios” ICAR-
CSWRI, Avikanagar, 10-12 Nov.

Book /Manual Chapters

Kumar A, Shakyawar DB, Jose S, Kadam V and 
Shanmugam N. 2022. Nano-nishing on woolens. In: 
Fundamentals of Nano–Textile Science. Apple Academic 
Press, pp. 101-125.

Kadam V and Shanmugam N. 2023. Wool and silk bres 
from sustainable standpoint. In: Sustainable Fibres for 
Fashion and Texti le Manufacturing. Woodhead 
Publishing, pp. 159-179.

Kadam V and Lakshmanan A. 2022. Microscopy and 
spectroscopy of wool ber. In: Wool Fiber Reinforced 
Polymer Composites. Woodhead Publishing, pp. 33-48.

Mishra AK, Ahlawat S, Sharma RC and Singh MK. 2022. Small 
ruminant genetic resources of India and strategies for their 
genetic improvement. In: Safeer Alam, Md. Tufail and Md. 
Moin Ansari Banday (eds), Technological Interventions in 
Improvisation of Sheep and Goat Production. Write and 
Print Publications, New Delhi, pp 109-148. 

Kadam V and Kumar Arun. 2022. New interventions for 
commercial sheep farming and wool production. In: 
MANAGE and ICAR-DRMR collaborative training on Agri-
based Technological Interventions for Entrepreneurship 
Development in Semi-Arid Zone. pp 172-178.
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j.k/khj flag HkV~V] vkRkZcU/kq lkgw] lqjsUnz dqekj l[a;ku] egs'k pUn ehuk ,oa 
vkse gfj prqosZnhA vf/kd HksM+ ekal mRiknu gsrq eseuks dh f[kykbZ 
fiykbZA i`"B 128&133A

f'kYih dsjdsêk] lzkscuk ljdkj ,oa vkrZcU/kw lkgwA cdjh dk vkgkj çca/kuA 
i`"B 134&140A

lqjsUnz dqekj la[;ku] vkrZcU/kq lkgw] j.k?khj flag HkVV ,ao vkse gjh prqoZsnhA 
vdky xzLr çns'kks esa HksM+ks o cdfj;ksa dh vkgkj O;oLFkk ,oa mudk 
Hkj.k iks"k.kA i`"B 146&150A

j.k/khj flag HkV~V] vkrZcU/kw lkgw ,oa lqjsUnz dqekj lka[;kuA [kjxks'kksa dh 
vkgkj O;oLFkkA i`"B 151&155A

j.k/khj flag HkV~V] nsosUnz dqekj ,oa v:.k dqekj rksejA [kjxks'kksa dh vkokl 
O;oLFkkA i`"B 156&158A

lh- ih- Lo.kZdkjA i'kq LokLF; ,oa LoPNrk lEcU/kh lkekU; tkudkjhA  
i`"B 160&165A

,l- vkj- 'kekZ] Mh- ds- 'kekZ] ,l- ts- ikafM;u ,oa th- th- lksuokusA HksM+ vkSj 
cdjh esa jksxksa dk funkuA i`"B 166&171A

th- th- lksuokus] ,l- ts- ikafM;u] Mh- ds- 'kekZ] lh- ih- Lo.kZdkj ,oa ,l- 
vkj- 'kekZA HksM+ ,oa cdjh ds chekfj;ksa dh igpku esa 'ko ijh{k.k dk 
egRo ,oa fof/kA i`"B 172&177A

,l- ts- ikafM;u] Mh- ds- 'kekZ] th- th- lksuokus] lh- ih- Lo.kZdkj ,oa ,l- 
vkj- 'kekZA eseuksa esa e`R;q ds dkj.k vkSj jksdFkke ds rjhdsA i`"B 
178&181A

Mh- ds- 'kekZ] lh- ih- Lo.kZdkj ,oa ,l- vkj- 'kekZA HksM+ vkSj cdjh esa ijthoh 
fu;a=.k vkSj Vhdkdj.kA i`"B 182&185A

,l- vkj- 'kekZ] Mh- ds- 'kekZ] ,l- ts- ikafM;u ,oa th- th- lksuokusA egRoiw.kZ 
[kjxks'k  jksx & funku vkSj fu;a=.kA i`"B 186&190A

,u- 'k.eqxe ,oa vt; dqekjA Åu drjuk] xzsfMax vkSj izlaLdj.kA i`"B 
192&199A

vt; dqekjA Åu dk ewY; lao/kZuA i`"B 200&206A

vjfoUn l®uh] xkSjh tSjFk] okbZ-ih- xkMsdj ,oa ,-ds- f'kUnsA HksM+ ek¡l dk 
ewY; lao/kZuA i`"B 207&210A

vjfoUn l®uh] lfjrk dqekjh] okbZ- ih- xkMsdj] ,oa ,-ds- f'kUnsA HksM nw/k dk 
ewY; lao/kZuA i`"B 211&213A

lqjs'k pUnz 'kekZ] vt; dqekj] ';ke flag ,oa txnh'k Álkn cSjokA esaxuh dh 
[kkn dk ewY; lao/kZuA i`"B 216&218A

j.k/khj flag HkV~V ,oa nsosUnz dqekjA [kjxks'k dh [kky ds lgh mipkj ,oa 
mi;ksxA i`"B 219&222A

yhykjke xqtZjA dsUnz ,oa jkT; ljdkjksa }kjk i'kqikydksa dks iznÙk lsok,a A 
i`"B 224&228A

yhykjke xqtZj] lqjs'k pUnz 'kekZ ,oa jktdqekjA mUur HksM+ cdjh ikyu gsrq 
çlkj rduhfd;k¡ A  i`"B 229&232A

lqjs'k pUnz 'kekZ] yhykjke xqtZj ,oa jkt dqekjA HksM&cdjh esa foi.ku dh 
leL;k;sa ,oa funkuA i`"B 233&234A

ih ds efyd] ,l ,l feJk vkSj vkjlh 'kekZA HksM+] cdjh vkSj [kjxks'k ikyu 
dk vkfFkZd fo'ys"k.kA i`"B 236&248A

v:.k dqekj r¨ej] lqj¢'k pUæ 'kekZ] ,y- vkj- xqtZj] vt; dqekj] lR;ohj 
flag Mkaxh ,oa vej flag ehuk A 2022A  HksM+] cdjh o [kjxks'k mRiknu 
,oa izcU/ku A Hkkd`vuqi& dsaæh; HksM+ ,oa Åu vuqlaèkku laLFkku] 
vfodkuxjA

v:.k dqekj] ,l ,l feJk] jes'k pUn 'kekZ] xksiky xksokusA HksM+&cdjh 
ikyu dk egRoA i`"B 2&6A

j.k/khj flag HkV~V ,oa nsosUnz dqekjA [kjxks'k ikyu dk egRoA i`"B 7&9A

Xkksiky vkj xksous] jes'k pUn 'kekZ] jktho dqekj] v:.k dqekjA HksM+ksa dh 
çeq[k uLysa] igpku ,oa mudk egRoA i`"B 14&25A

fl)kFkZ lkjFkh feJk] banzlSu pkSgku] xksiky jk- xksous v:.k dqekjA 
cdfj;ksa dh çeq[k uLysaA i`"B 26&30A

jes'k pUæ 'kekZ] jktho dqekj ,oa v#.k dqekj rksejA Ckgqçtud vfo'kku 
HksM+ dk fodkl ,oa çtuu ;kstuk esa Qsd ch thu dk egRoA i`"B 
31&38A

lR;ohj flag M+kaxh] vfiZrk egkik=] vftr Çlg egyk ,oa nsosUnz dqekj A 
nqEck HksM+ ,oa mldk çca/kuA i`"B 39&40A

nsosUnz dqekj] j.k/khj flag HkV~V ,oa v:.k dqekj rksejA ek¡l gsrq [kjxks'k dh 
uLysaA i`"B 41&42A

Xkksiky vkj xksous] jes'k pUn 'kekZ] v:.k dqekjA iztuu iz.kkyh ,oa ns'k ds 
fofHkUu {ksa=ks es HksM+ dh çtuu uhfr;k¡A i`"B 44&51A

v:.k dqekj] Xkksiky vkj xksous] jktho dqekj] jes'k pUn 'kekZA HksM+ksa dh 
çtuu O;oLFkkA i`"B 52&59A

fl)kFkZ lkjFkh feJk] banzlSu pkSgku] xksiky jk- xksous] v:.k dqekjA 
cdfj;ksa dh çtuu O;oLFkkA i`"B 60&63A

jes'k pUn 'kekZ] jktho dqekj] xksiky jk- xksokus] v:.k dqekjA HksM+ksa es ladj 
çtuu ls uLy lq/kkjA i`"B 64&67A

jk?kosaæ flag ,oa vfiZrk egkik=A HksM+ ,oa cdfj;ksa dh 'kjhj fØ;k foKku 
lEcU/kh ckrsaA i`"B 68&70A

nsosUnz dqekj] vftr flag egyk ,oa jk?kosUnz flagA HksM+ksa esa en&ledkyu 
vkSj Ñf=e xHkkZ/kku rduhd ds Qk;nsA i`"B 76&80A

nsosUnz dqekj] j.k/khj flag HkV~V ,oa v:.k dqekj rksejA [kjxks'k esa çtuu ,oa 
çcU/kuA i`"B 81&82A

lqjs'k pUnz 'kekZ] cuokjh yky] jkes'oj izlkn prqosZnh ,oa r#.k tSuA HksM+ 
vkSj cdfj;ksa ds fy, pkjk lalk/ku ,oa çcU/kuA i`"B 84&89A

jaxyky eh.kk] lqjs'k pUnz 'kekZ] vkrZcU/kq lkgw ,oa jkes'oj prqosZnhA HksM+ o 
cdfj;ksa ds fy;s ÅUUkr pkjk QlysaA i`"B 90&96A

lqjs'k pUnz 'kekZ ,oa jkes'oj izlkn prqosZnhA 'kq"d ,oa v/kZ&izns'kksa esa pjkxkg 
LFkkiu ,oa izcU/kuA i`"B 97&99A

lqjs'k pUnz 'kekZ ,oa v:.k dqekj rksejA 'kq"d çns'kksa esa HksM+ pjkbZ ,oa pjkxkg 
çcUèkuA i`"B 100&102A

lqjs'k pUnz 'kekZ] jaxyky eh.kk ,oa jkes'oj prqosZnhA o"kZ Hkj gjk pkjk dSls 
ysa\  i`"B 103&106A

lqjs'k pUnz 'kekZ] jkes'oj izlkn prqosZnh] vkrZcU/kq lkgw o r:.k dqekj tSuA 
HksM+&cdfj;k¡ gsrq pkjk laj{k.k fof/k;k¡A i`"B 107&112A

lqjs'k pUnz 'kekZ] cuokjh yky] j.k/khj flag HkV~V ,oa vkrZcU/kq lkgqA 
[kjxks'k gsrq pkjk lalk/kuA i`"B 113&117A

lqjsUnz dqekj la[;ku] vkrZcU/kq lkgw] j.k/khj flag HkV~V ,ao vkse gjh 
prqoZsnhA HksM+ ,oa cdjh ds iks"k.k dh mUur rdfufd;k¡ A i`"B 
119&127A
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Pamphlets

Farmer Advisory on Awareness on Lumpy Skin Disease-2022. 
ICAR-CSWRI, Avikanagar.

Chopra A, Saini N, Kumar Ashok and Gurao KS. 2022. 
Chokla Bhed: Maheen Galicha oon utpadan ki 
Rajasthan ki sarvshreshtha bhed. ARC (ICAR-
CSWRI), Bikaner.

Chopra A, Saini N, Kumar Ashok and Gurao KS. 2022. Magra 
Bhed: Chamakdaar oon Utpadan ki Bikaneri Bhed. ARC 
(ICAR-CSWRI), Bikaner.

Sharma RC, Kumar R and Kumar A. 2022. Standard 
management practices for prolic Avishaan sheep. ICAR-
CSWRI, Avikanagar, Rajasthan pp.1-4. 

Popular articles / Folders / Pamphlets

Popular articles

f'ko eaxy izlkn] iadt dqekj flag] fufdrk dqekjh] ih-d-s efyd ,oa 

bUnzlsu pkSgkuA 2022 A pkoy vk/kkfjr lefUor d`f"k ç.kkyhA [ksrh 

74% 354&358A

ih-d-s efyd] vfiZrk egkik=k] f'ko eaxy çlkn] ,l-,l- feJk ,oa vkj-lh- 

'kekZA 2022 A O;olkf;d HksM+ ikyu% Hkkjr esa d`f"k lg i'kq O;olk; 

dh mHkjrh laHkkouk,¡A i'kq/ku çdk'k 13% 123&125A

jaxyky eh.kk] ljkscuk ljdkj] cuokj yky] ,y-vkj- xqtZj] ,oa 

jktdqekjA 2022A frryh eVj pjkxkg fodkl gsrq ,d mÙke fodYiA 
https://www.krishisewa.com. 

lqjs'k paæ 'kekZA 2022A çeq[k nyguh pkjk QlysaA Hkk-d`-vuq+q-i-&dsaæh; HksM+ 

,oa Åu vuqlUèkku laLFkku] vfodkuxjA çlkj i= 1% 10&11A

lqjs'k paæ 'kekZ A 2022A vkn'kZ pkjk o`{k % vjMwA Hkk-d`-vuq+q-i-&dsaæh; HksM+ 

,oa Åu vuqlUèkku laLFkku] vfodkuxjA çlkj i= 2% 11&12A

okbZ-ih- xkMsdj] vjfoUn lksuh ,oa ,-ds- f'kansA 2022A HksM+ mRiknksa dk 

ewY;laoèkZuA [ksrh 74% 16&17A 

vej flag ehuk] vkj-lh- 'kekZ] jktho dqekj] ih-d-s efyd ,oa v:.k dqekjA 

2022 A cgqçt vfo'kku HksM+ ikyu ls fdlkus dk vkfFkZd 

l'kDrhdj.kA i'kq/ku çdk'k 13% 82&83A 

Chaudhary R, Chawla H and Rahim A. 2022. Angora rabbit 
farming: A promising occupation. Food and Scientic 
Reports 3:  49-52.

Kumar A, Kumar R, Mishra SS and Sharma RC. 2022. Bhed 
bakario ki tulnatamak visestayein avam paristhitik 
santulan. Avipunj 14: 8-14.

Rajkumar, Gurjar LR, Meena RL, Sharma SC, Dangi SS, Sahu 
BS, Mandiwal RL, Kumar Arun and Chahl VP. 2021. 
Participatory agricultural development for livelihood 
security and economic empowerment of farmer in semi 
arid region of Rajasthan. Indian Farming 71: 58-59.

Sarkar S, Bhatt RS and Meena RL. 2022. Hedge lucerne: A 
nutritious fodder for livestock. Livestock Technology Vol.12 (5).

Sarkar S, Pal RP, Choudhary S, Sharma A and Tariq H. 2022. 
Importance of trace minerals in the diet of small ruminants. 
Livestock Technology Vol.11 (8).

Folders
 
Kadam V, Kumar Ajay and Kumar Arun. 2022. Wool sapling bag. 

ICAR-Central Sheep and Wool Research Institute, Avikanagar. 

Kadam V and Kumar Arun. 2022. Agri-business incubation 
centre.  ICAR-Central Sheep and Wool Research Institute, 
Avikanagar. 

All India Radio, Bikaner

Participants Date Agency

Ashish Chopra 10.06.2022

DD Kisan, New Delhi
DD Kisan, New Delhi
DD Rajasthan

Arun Kumar 14.04.2022
01.09.2022
22.11.2022

https://www.youtube.com/
watch?v=Y2jHfeapEGU&t
=83s

LR Gurjar 01.01.2022

DD Kisan, New DelhiVinod Kadam 11.03.2022

DD RajasthanSS Dangi 08.08.2022

Telecasting/Broadcasting Programme

Video Film / Capsule

Pandian SJ. Basic needs for rabbitry. Uploaded in ICAR-
CSWRI Ofcial YouTube Channel on 21.02.2022.

Pandian SJ. Three pillars of protable rabbitry. Uploaded in 
ICAR-CSWRI Ofcial YouTube Channel on 09.03.2022.

Pandian SJ. What is the reason for rabbit meat failing to gain 
popularity?” Uploaded in ICAR-CSWRI Ofcial YouTube 
Channel on 22.07.2022

Rajendiran AS. Introduction to rabbitry. Uploaded in ICAR-
CSWRI Ofcial YouTube Channel on 17.03.2022.
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Contributors Sequence

Oestrus ovis isolate Mannavanur
Cytochrome c oxidase subunit I (COX1) 
gene, partial cds; mitochondrial

Nagarajan G, Thirumaran SMK, Pachaiyappan K, 
Thirumurugan P, Pandian SJ, Ram Vannish M, 
Rajapandi S. Murali G. and Rajendiran AS

Accession No.

ON000070.1

Haemonchus contortus isolate Mannavanur
Cytochrome c oxidase subunit I (COX1) 
gene, partial cds; mitochondrial

ON005159.1

Tabanus subcinerascens 
cytochrome c oxidase subunit I (COX1) 
gene, partial cds; mitochondrial

ON419420.1

Haemadipsa sp .  d GN-2022 isolate 
Mannavanur Cytochrome c oxidase subunit I 
(COX1) gene, partial cds; mitochondrial

Nagarajan G, Thirumaran SMK, Pachaiyappan K, 
Pandian SJ, Thirumurugan P, Rajendiran AS, 
Naveena Rani M, Ram  Vannish M and 
Kanagarajadurai K

ON229504.1

Haemadipsa zeylanica c GN-2022 isolate 
Mannavanur Cytochrome c oxidase subunit 
I (COX1) gene, partial cds; mitochondrial

ON238732.1

Haemonchus contortus cysteine proteinase 
mRNA, complete cds

Nagarajan G, Thirumaran SMK, Pachaiyappan K, 
Pandian SJ, Thirumurugan P, Rajapandi S, Murali 
G,  Rajendiran AS, Ram Vannish M and 
Kanakarajadurai K

ON007367.1

Oryctolagus cuniculus interferon epsilon 
mRNA, complete cds

Nagarajan G, Pachaiyappan K, Thirumaran SMK, 
Pandian SJ, Thirumurugan P, Rajendiran AS, 
Swathi T, Naveena Rani M and Kanakarajadurai K

ON007366.1

Haemonchus contortus cysteine proteinase 
mRNA, complete cds

Nagarajan G, Thirumaran SMK, Pachaiyappan K, 
Pandian SJ, Thirumurugan P, Rajapandi S, Murali 
G,  Rajendiran AS, Ram Vannish M and 
Kanakarajadurai K

ON007367.1

Oryctolagus cuniculus interferon epsilon 
mRNA, complete cds

Nagarajan G, Pachaiyappan K, Thirumaran SMK, 
Pandian SJ, Thirumurugan P, Rajendiran AS, 
Swathi T, Naveena Rani M and Kanakarajadurai K

ON007366.1

Enterobacter hormaechei 16s rRNA 
Enterobacter cloacae 16s rRNA 
Enterococcus casseliflavus 16s rRNA 
Klebsiella oxytoca 16s rRNA 
Citrobacter freundii 16s rRNA 
Enterococcus faecium 16s rRNA

Sarkar S, Kumawat PK and Sahoo A MZ400689 
MZ400690 
MZ400691 
MZ400692 
MZ400693 
MZ400694

Rumen metagenome, SRA (Sequence read 
archives)

Sarkar S, Kumawat PK and Bhatt RS SAMN28126668
SAMN28131285-89
SAMN28131305-07

GenPept of interleukin 12 subunit beta 
precursor of Malpura sheep
GenPept of interleukin 17A precursor of 
Malpura sheep

Gaur K, Kumar Rajiv, Meena AS, Swarnkar CP, 
Misra SS, Sharma RC and Kumar Arun

WBY51494.1

WBY51495.1.

Gene bank registration
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Recepiant /s Year Award/Recognition

Breed Conservation Award (Institute 
category) to Nuclues Malpura ock 
(MSSP)

ICAR-CSWRI 2022

Venue

ICAR-NBAGR, Karnal, 23 Dec

st1  prize for exhibition Farmer Fair at KVK Ajmer (Rajasthan), 5 
Mar 2022
International Camel Festival, ICAR-
NRCC Bikaner, 6 Mar

nd2  prize for exhibition Kisan Mela at ICAR-NRCSS Ajmer, 11 
Mar

National Fellow Award CP Swarnkar 2022 National Seminar cum Annual 
Conference, ISSGPU, Avikanagar, 10 
Nov

Middle Career Scientist Award
Young Scientist Award

Vinod Kadam 2022 National Seminar cum Annual 
Conference, ISSGPU, Avikanagar, 10 Nov
National Conference of NESA, IGFRI, 
Jhansi, 6-8 May

Young Scientist AwardAS Mahla 2022 National Seminar cum Annual 
Conference, ISSGPU, Avikanagar, 12 Nov

Awards and Recognition

Dr K Pradhan Young Scientist 
Award-2021

Young Scientist Award

Srobana Sarkar 2022 thANSI 19  Biennial International 
Conference (ANSICON-2022), 
GADVASU, Ludhiana, 16-18 Nov 
National Seminar cum Annual 
Conference, ISSGPU, Avikanagar, 12 Nov

Best Paper Award-2019CP Swarnkar, HK Narula 
and A Chopra

2022 National Seminar cum Annual 
Conference, ISSGPU, Avikanagar, 10 Nov

Best Oral Presentation AwardArvind Soni, Srobana 
Sarkar, YP Gadekar, RS 
Bhatt and Arun Kumar 

2022 th11  Conference of Indian Meat Science 
Association (IMSACON-XI), ICAR- 
NRC on Meat, Hyderabad, 14-16 Dec

Best Oral Presentation AwardHK Narula, A Chopra, N 
Saini, Ashok Kumar and 
Chandan Prakash

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Oral Presentation AwardVinod Kadam, Seiko Jose, 
DB Shakyawar, Ajay 
Kumar, Arun Kumar

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Oral Presentation AwardKumari S, Pandey A, Soni 
A, Mahala A, Tomar AK, 
Choudhary S and 
Suradkar U

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Oral Presentation AwardSoni A, Sarkar S, Gadekar 
YP, Bhatt  RS and Tomar AK

2022 XI Conference of IMSA and 
International Symposium, ICAR-NRC 
on Meat, Hyderabad, 14-16 Dec

Best Oral Presentation AwardKumari S, Pandey A,  Soni 
A, Mahala A, Tomar AK 
and Suradkar U

2022 XI Conference of IMSA and 
International Symposium, ICAR-NRC 
on Meat, Hyderabad, 14-16 Dec
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Recepiant /s Year Award/Recognition Venue

Best Poster AwardLR Gurjar 2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov 

Best Poster AwardG Nagarajan, SMK 
Thirumaran, K 
Pachaiyappan, P 
Thirumurugan, S 
Rajapandi, AS Rajendiran, 
R Velusamy, M Ram 
Vannish and K 
Kanagarajadurai

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov 

Best Poster AwardMK Ahirwar, Ramesh 
Chandra, RP Pal and 
Srobana Sarkar

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Poster AwardRS Bhatt, Srobana Sarkar 
and Lalit Soni

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Poster AwardA Chopra, HK Narula, M 
Bissu, N Saini, Chandan 
Prakash and Ashok Kumar

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Poster AwardMK Agrawal, AK Pandey, 
P Mohata, K Gahlot, BN 
Shiringi, S 
Maheschandani, RC 
Sharma, NS Rathod and 
Rajiv Kumar

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Poster AwardKumari S, Pandey A, Soni 
A, Mahala A, Tomar AK, 
Sharma S, and Suradkar U

2022 National Seminar cum Annual 
Conference, ISSGPU, ICAR-CSWRI, 
Avikanagar, Rajasthan, 10-12 Nov

Best Poster AwardKumari S, Pandey A,  Soni 
A, Mahala A, Tomar AK 
and Suradkar U

2022 XI Conference of IMSA and 
International Symposium, ICAR-NRC 
on Meat, Hyderabad, 14-16 Dec

Best Paper Award

nd2  Best Poster Award

Seiko Jose 2022 International Conference on Advances in 
Manufacturing and Material Science,  
MITS, Kochin, Kerala, 9 Jul 
International Online Conference on 
Reuse, Recycling, Upcycling, 
Sustainable Waste Management and 
Circular Economy (ICRSC–2022), MG 
University, Kottayam,---9-11 Sep

Best Poster AwardVinod Kadam , Rajiv 
Padhye, Lijing Wang, Ajay 
Kumar and Arun Kumar

2022 National Conference,, ODIL 2022, ICAR- 
NRC on Camel, Bikaner, 16-17 Sep

Consolation prize Vinod Kadam, DB 
Shakyawar, Gaurav 
Parmar, Hiren Parmar

2022 KRITAGYA – National level hackathon 
on precision and economical livestock 
farming, ICAR-New Delhi, 13 Apr

Breed Saviour AwardDurga Ram, Farmer 
Magra eld unit, ARC, 
Bikaner 

2022 ICAR-NBAGR, Karnal, 23 Dec
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CSWRI IN PRINT MEDIA

vfodkuxj laLFkku vksj mlds rhu {ks=h; dsUn®a dh xfrfof/k;ks d® 
fofÒUu jkT; o ns'k Lrj ds U;qt isij es] LFkkuh; Lrj ij fMthVy 
viMsVl Ádk'ku] laLFkku dh osclkbV] lkslh;y ehfM;k] Hkkjrh; 

d`f"k vuqla/kku ifj'kn ubZ fnYyh dh osclkbV] U;wt pSuy ,oa 
d`f"k vksj Ik'kqikyu vk/kkfjr if=dkvks es Hkh fu;fer #i ls 
Ádkf'kr djrk gSA

 Ø-la- 'kh"kZd  if=dk@U;wt isij  fnukad

 1 ghjd t;fUr LFkkiuk fnol 4 tuojh dks jktLFkku if=dk 01-01-2022
 2 vfodkuxj laLFkku esa LFkkiuk fnol dk vk;kstu vkt  04-01-2022
 3 vfodkuxj laLFkku esa HksM+ cdjh ,oa [kjxks'k ikyu ij esys dk vk;kstu jktLFkku if=dk] nSfud HkkLdj   05-01-2022
 4 laLFkku esa py jgh  QkeZj QLVZ ;kstuk ds varxZr fdlkuksa dks fljksgh uLy dh  jktLFkku if=dk 12-01-2022
  cdjh dk forj.k dk;ZØe dk vk;kstu
 5 laLFkku esa py jgh  vuqlwfpr tkfr mi;kstuk ds varxZr fdlkuksa dks fljksgh  jktLFkku if=dk] nSfud HkkLdj  08-02-2022
  uLy dh cdjh ,oa cdjk forj.k dk;ZØe dk vk;kstu
 6 vfodkuxj esa fljksgh cdjh ifj;kstuk ¼,-vkbZ-lh-vkj-ih-½ ds varxZr  jktLFkku if=dk 16-02-2022
  fu%'kqYd cdjk forj.k dk;ZØe dk vk;kstu
 7 m|ferk fodkl dk;ZØe% oSKkfud fof/k }kjk HksM+ cdjh ,oa [kjxks'k ikyu jktLFkku if=dk] nSfud HkkLdj 18-02-2022
    19-02-2022
 8 vfodkuxj esa vuqlwfpr tkfr mi;kstuk ds rgr~ es<+k ,oa Vhu 'kSM lkexzh  nSfud HkkLdj 18-02-2022
  dk forj.kA
 9 vuqlwfpr tkfr mi;kstuk ds varxZr Ik'kq LokLF; f'kfoj ,oa fdlku laxks"Bh  jktLFkku if=dk 20-02-2022
  dk vk;kstu
 10 HksM+ ikyu dks jktLFkku esa iwoZ dh Hkkafr vxz.kh LFkku fnyk,a oSKkfud  21-02-2022
 11 ekbZxzsVjh ¼izoklh½ HksM+ ikydksa ls ppkZ ,oa HksM+ LokLF; f'kfoj dk vk;kstu  21-02-2022
 12 ,e-,l-,l-ih- ;kstuk ds varxZr Ik'kq LokLF; f'kfoj ,oa fdlku laxks"Bh dk vk;kstu jktLFkku if=dk] nSfud HkkLdj 25-02-2022
 13 vuqla/kku lykgdkj lfefr dh cSBd dk vk;kstu  25-02-2022
 14 Ñf"k foKku dsUnz] vtesj ,oa jk"Vªh; m"Vª vuqla/kku dsUnz] chdkusj esa laLFkku dh   08-03-2022
  izn'kZuh dks feyk izFke LFkku
 15 laLFkku esa py jgh vuqlwfpr tkfr mi;kstuk ds varxZr fdlkuksa dks fljksgh   26-03-2022
  uLy dh cdjh forj.k dk;ZØe dk vk;kstu
 16 vfodkuxj esa oSKkfud i)fr ls HksM+ cdjh ,oa [kjxks'k ikyu ij   29-03-2022
  8 fnolh; Lo&foÙkiksf"kr izf'k{k.k dk;ZØe
 17 fdlkuksa us lh[ks oSKkfud fof/k ls HksM+] cdjh] [kjxks'k ikyu ds xqj nSfud HkkLdj 01-04-2022
 18 laLFkku esa fdlku tkx:drk vfHk;ku dk vk;kstu jktLFkku if=dk 25-04-2022
 19 fdlku Hkkxhnkjh] izkFkfedrk gekjh vfHk;ku dk laLFkku esa vk;kstu jktLFkku if=dk] nSfud HkkLdj 29-04-2022
    30-04-2022
 20 ,d lkFk 2 ls 4 eseuksa dks tUe nsrh gS vfo'kku HksM+] 45 izfr'kr T;knk ekal  jktLFkku if=dk 20-05-2022
  vkSj Åu] blfy, ikyu c<+k] 10 jkT;ksa esa fMekaM
 21 vkbZ lh , vkj d`f"k izkS|ksfxfd;ksa dk esxk&'kks o fdlku esys dk t;iqj  jktLFkku if=dk 01-06-2022
  esa vk;kstu
 22 laLFkku ds vaxhd`r xkao rkaR;k esa Ik'kq LOkkLF; f'kfoj dk vk;kstu jktLFkku if=dk] nSfud HkkLdj  08-06-2022
 23 HksM+ cdjh ikyu dh lykg] mUur cht forfjr fd, nSfud HkkLdj 19-06-2022
 24 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa 8 osa varjkZ"Vªh;  jktLFkku if=dk] nSfud HkkLdj 21-06-2022
  ;ksx fnol dk vk;kstu
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 25 laLFkku ds vaxhd`r xkao Hkhiqj esa Ik'kq LokLF; f'kfoj ,oa fdlku laxks"Bh  jktLFkku if=dk 24-06-2022
  dk vk;kstu
 26 uxj jktHkk"kk dk;kZUo;u lfefr Vksad }kjk vk;ksftr Lyksxu izfr;ksfxrk  jktLFkku if=dk 27-07-2022
  esa dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj dks izFke ,oa r`rh; LFkku
 27 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku ] vfodkuxj esa xktj ?kkl lIrkg   01-08-2022
  dk vk;kstu
 28 f'kfoj esa 120 dk mipkj  03-08-2022
 29 laLFkku ds vaxhd`r xkao fj.Mfy;k esa Ik'kq LokLF; f'kfoj ,oa xktj ?kkl   07-08-2022
  tkx:drk dk;ZØe dk vk;kstu
 30 Hkkd`vuqi&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa 76osa  jktLFkku if=dk] nSfud HkkLdj 16-08-2022
  Lora=rk fnol lekjksg dk vk;kstu
 31 yEih jksx dh jksdFkke ds fy, xkao&xkao Lo;a lsod djsaxs Ik'kq fpfdRldksa  nSfud HkkLdj 03-09-2022
  ds lkFk dke
 32 yEih jksx dh jksdFkke ds fy, Ik'kqikydksa esa tkx:drk t:jh  04-09-2022
 33 jk"Vªh; dkS'ky fodkl izf'k{k.k dk;ZØe ds varxZr oSKkfud i)fr ls HksM+]  jktLFkku if=dk] nSfud HkkLdj  14-09-2022
  cdjh ,oa [kjxks'k ikyu izf'k{k.k dk;ZØe
 34 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh lIrkg 'kqHkkjaHk  nSfud HkkLdj 19-09-2022
  lekjksg dk vk;kstu
 35 ekuuh; lalnh; jktHkk"kk lfefr }kjk dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku]  jktLFkku if=dk] nSfud HkkLdj 23-09-2022
  vfodkuxj ds jktHkk"kk dk;kZsa dk fujh{k.k
 36 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh lIrkg lekiu   28-09-2022
  lekjksg dk vk;kstu
 37 vfodkuxj funs'kd us e[knwe cdjh laLFkku dk fd;k fujh{k.k nSfud HkkLdj  29-09-2022
 38 fdlku vk;ksx jkT; ljdkj dks fnlacj rd izLrqr djsxk fdlkuksa ds lq>ko   30-09-2022
  dk izfrosnu
 39 vfodkuxj esa dk;Z'kkyk] Åu vkSj twV tSls js'kksa ds mi;ksx ij fn;k tksj  02-10-2022
 40 fdlkuksa dk ny Hkze.k ds fy, jokuk jktLFkku if=dk 06-10-2022
 41 HkSal vuqla/kku laLFkku dk fd;k voyksdu  07-10-2022
 42 laLFkku dh fofHkUu ifj;kstukvksa es 78 fdlku dk pkj jkT;ks dh ,Dlikstj Vwj ICAR Webpage] gy/kj Vkbe 
 43 ih,e fdlku lEeku lEesyu ls djk;k :c: jktLFkku if=dk 18-10-2022
 44 laLFkku esa lrdZrk tkx:drk lIrkg dk;ZØe dk vk;kstu  31-10-2022
 45 fdlkuksa dks HksM+ ikyu ds lkFk&lkFk mUur fdLe dh Qlyksa dh [ksrh ls vf/kd  nSfud HkkLdj  02-11-2022
  ykHk ysus dh lykg nh
 46 lfCt;ksa dh [ksrh ls ysa vf/kd ykHk jktLFkku if=dk 03-11-2022
 47 jk"Vªh; dk;Z'kkyk vkt % fdlkuksa dh vk; c<+kus ij gksxk eaFku jktLFkku if=dk] nSfud HkkLdj 10-11-2022
 48 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa ns'k ds HksM+&cdjh o   11-11-2022
  [kjxks'k ikyd fdlkuksa ds fy, 3 fnolh; 10 ls 12 uoEcj 2022 jk"Vªh; 
  lsfeukj ,oa okf"kZd dkWUÝsl dk mn~?kkVu ,oa 'kq:vkr
 49 dsUnzh; HksM+ ,oa vuqla/kku laLFkku vfodkuxj esa ns'k ds HksM+&cdjh o [kjxks'k  12-11-2022
  ikyd fdlkuksa ds fy, ns'kHkj ds oSKkfudksa ,oa f'k{kkfonksa }kjk mUur uLyksa] 
  iks"k.k ,oa fofHkUu chekfj;ksa ij gksxh ppkZ
 50 dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa ns'k ds HksM+&cdjh o   13-11-2022
  [kjxks'k ikyd fdlkuksa ds fy, 3 fnolh; jk"Vªh; lsfeukj ,oa okf"kZd dkWUÝsl 
  dk lekiu
 51 izfrHkkoku efgykvksa o ckfydkvksa dk lEeku jktLFkku if=dk 27-11-2022

 Ø-la- 'kh"kZd  if=dk@U;wt isij  fnukad
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 Ø-la- 'kh"kZd  if=dk@U;wt isij  fnukad

 52 fo'o e`nk fnol ds volj ij fdlku oSKkfud laxks"Bh ,oa tkx:drk  jktLFkku if=dk] nSfud HkkLdj 05-12-2022
  dk;ZØe dk vk;kstu
 53 M¡wxjiqj ftys ds tutkfr {ks= esa vkthfodk lq/kkj ds fy, HksM+ cdjh ,oa   15-12-2022
  [kjxks'k ikyd fdlkuksa ds fy, fdlku&oSKkfud laxks"Bh dk vk;kstu ,oa 
  d`f"k o Ik”kqikyu mi;ksxh lkekuksa dk forj.k
 54 laLFkku esa Ik'kqikydksa ds vkfFkZd lq/kkj ij gks jgk dk;Z jktLFkku if=dk 15-12-2022
 55 dsanzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh elkSnk ys[ku  jktLFkku if=dk] nSfud HkkLdj 20-12-2022
  fo"k; ij jktHkk"kk dk;Z'kkyk dk vk;kstu  21-12-2022
 56 vfodkuxj esa vfo'kku HksM+ksa ds Ms<+ lkS eseus cksry ls ihrs gSa nw/k] HksM+  nSfud HkkLdj  21-12-2022
  ikydksa ds jsoM+ esa Hkh c<+k izpyu] blls e`R;q nj 'kr izfr'kr ?kVh
 57 egkfo|ky; dh Nk=kvksa dks HksM+ ikyu dh tkudkjh nh jktLFkku if=dk] nSfud HkkLdj  22-12-2022
 58 vfodkuxj ds funs'kd dks uLy lq/kkj esa mYys[kuh; dk;Z djus ij   24-12-2022
  lEekfur fd;k
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ABBREVIATIONS

ABIC�  Agri Business Incubation Centre

ABTS 2, 2'-Azino-Bis-3-Ethylbenzothiazoline-6-
Sulfonic Acid 

ACW � Adult Camel Wool

ADG� Assistant Director General / Average Daily Gain

A/G� Albumin / Globulin

AGB� Animal Breeding and Genetic

Al� Aluminium

AH� Animal Health

AHC� Animal Husbandry Commissioner

AI� Articial Insemination

AICRP� All India Coordinated Research Project

ALT Alanine Amino Transferase

AMR  Antimicrobial Resistance

AP&B� Animal Physiology and Biochemistry

ARC� Arid Region Campus

AS� Animal Science

AST Aspartate Transaminase 

ATIC Agricultural Technology Information Centre

ATMA� Agriculture Technology Management Agency

ATP� Annual Training Plan

ATR� Action Taken Report  

BAU� Bihar Agricultural University

BB� Black Brown

B: C� Benet: Cost

BM Bharat merino

BMPR-1b Bone Morphogenetic Protein Receptor-1b

BPL Below Poverty Line

Ca� Calcium

cDNA� Complementary DNA

CAFRI Central Agroforestry Research Institute

CCS-NIAM Chaudhary Charan Singh National Institute of 
Agricultural Marketing

CCW Camel Calf Wool

CIRG� Central Institute for Research on Goats

CISH� Central Institute for Subtropical Horticulture

CK Creatine Kinase

CL� Carpus Luteum

CP� Crude Protein

CFP Center for Pastoralism

CRIC� Central Institute for Research on Cattle

CIRB Central Institute for Research on Buffaloes 

CSKHPKV Chaudhary Sarwan Kumar Himachal Pradesh 
Krishi Vishvavidyalaya

CSWRI� Central Sheep and Wool Research Institute

CWDB� Central Wool Development Board

Cu� Copper

dB� Decibel

DAHD� Department of Animal Husbandry and Dairying 
DARE� Department of Agricultural Research and 

Education

DAS� Days After Sowing

DCP� Digestible Crude Protein

DDG� Deputy Director General

DE� Digstible Energy

DMEM� Dulbecco's Modied Eagle's Medium

DMI� Dry Matter Intake

DNA� Deoxyribose Nucleic Acid

DST� Department of Science and Technology

EADR� Equivalent Average Death Rate

EDP � Entrepreneurship Development Program

EFC� Expenditure Finanace Committee

EHA� Egg Hatch Assay

EPE� Ewe Productive Efciency

EPG� Eggs Per Gram

EPI� Ends Per Inch

ET� Enterotoxaemia

FBS� Feta Bovine Serum

FCR� Feed Conversion Ratio

FEC � Fecal Egg Count

FecB � Fecundity Booroola

FO� Fish Oil

FPO� Farmer's Producer Organization 

FSH� Follicle Stimulating Hormone

FSHR � FSH Receptor

FTAI� Fixed-Time Articial Insemination�
GA� German Angora

GAPDH� Gyceraldehyde-3-Phosphate Dehydrogenase

GC-MS� Gas Chromatography-Mass Spectrometry

GFY � Greasy Fleece Yield / Green Fodder Yield
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GG� Grey Giant

GGT� Gamma Glutamyl Transferase

GI � Gastrointestinal

GLUT-4 � Glucose Transporter Type- 4

GMM� Garole x Malpura x Malpura

GnRH Gonadotropin Releasing Hormone

GSM Grams per Square Meter�
Hb Haemoglobin

HDL High Density Lipid

HP� Himachal Pradesh

IARI� Indian Aricultural Research Institute

IC Inibitory Concentration50� 50

ICAR� Indian Council of Agricultural Research

i-ELISA� Indirect- Enzyme-Linked Immunosorbent Assay

IFN� Interferon

IgG� Immunoglobulin G

IGF � Insulin-like Growth Factor

IL� Interleuikin

IM� Intramuscular

IMC Institute Management Committee

INFAAR � Indian Network of Fisheries and Animal 
Antimicrobial Resistance

IPR� Intellctual Property Rights

IRC� Institute Research Committee

ITMU� Institute Technology Management Unit

IW/CPE� Irrigation Water / Cumulative Pan Evaporation

KVAFSU� Karnataka Veterinary, Animal and Fisheries 
Sciences University

KVK� Krishi Vigyan Kendra

LAI� Leaf Area Index

LC Lethal Concentration50� 50

LDL� Low Density Lipid

LH� Leutinizing Hormone

LHR � LH Receptor

LMA� Larval Mortality Assay

LN Liquid Nitrogen2�

LPT              Livestock Product Technology

LRIC� Livestock Research and Information Center

LRS� Livestock Research Station

MET� Metformin 
MLA� Member of Legislative Assembly

MLR� Material to Liquor ration�
MLT Melatonin

MoU Memorandum of Understanding

MP� Member of Parliament

MPKV� Mahatama Phule Krishi Vishvavidyalaya

MR� Methyl Red

MSRS� Mecheri Sheep Research Station

MSSP� Mega Sheep Seed Project

N� Nitrogen

NAAS� National Academy of Agricultural Science

NAIF � National Agricultural Innovation Fund

NBAGR       National Bureau of Animal Genetic Resources 

NDRI� National Dairy Research Institute

NEHR�  North Eastern Hill Region

NGO� Non Governmental Organization

NIANP National Institute of Animal Nutrition and 
Physiology 

NINFET� National Institute of Natural Fibre Engineering 
and Technology

NK Natural Killer

NLM� National Livestock Mission

NRC� National Research Centre

NRCC� National Research Centre on Camel

NRCE� National Research Centre on Equine

NRCSS� National Research Center on Seed Spices

NTRS� North Temperate Regional Station

NUT� Nutrition

NWPSI� Network Programme on Sheep Improvement

NZW� New Zealand White

OD� Once a Day

opg� Oocyte Per Gram

P4� Progesterone

PC� Project Coordinator

PCR� Polymerase Chain Reaction

PCV� Packed Cell Volume

PCM� Phase Change Material

PDT� Population Doubling Time

PEG� Polyethylene Glycol

PGRIAS� Post Graduate Research Institute in Animal 
Sciences

PHY� Physiology

PMC� Project Monitoring Committee

PME� Project Monitoring and Evaluation

PMSG� Preganant Mare Serum Gonadotropin

PO � Palm Oil

POF� Pre Ovulatory Follicle

PPARγ � Peroxisome Proliferator-Activated Receptor-γ

PPI� Picks Per Inch

PPR� Peste des Petits Ruminants
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PUFA� Poly Unsaturated Fatty Acid

QRT� Quinquennial Review Team

RAC� Rsearch Advisory Committee

RAJUVAS� Rajasthan University of Veterinary and Animal 
Sciences

RBPT� Rose Bengal Precipitation Test

RCM Regional Committee Meeting

RDN � Recommended Dose of Nitrogen

RE� Restriction Endonuclease

RGIVER� Rajiv Gandhi Institute of Veterinary Education 
and Research

RPM�  Revolution Per Minute

R-line� Resistance-line

RNA� Ribonucleic Acid

rRNA� Ribosomal Ribonucleic Acid

RS� Rice Straw

RSB� Rice Straw Bio-composites

RT-PCR� Real-Time Polymerase Chain Reaction

RU� Rabbit Unit

s/c� Subcutaneous

SB� Sheep Breeding

SC� Soviet Chinchilla

SCSP� Schedule Caste Sub Plan

SEM� Scanning Electron Microscopy

S-line� Susceptible-line

SKNAU� Sri Karan Narendra Agriculture University
SKRAU� Swami Keshwanand Rajasthan Agricultural 

University
SMD� Subject Matter Division
SNP� Single Nucleotide Polymorphisms
SOC� Soil Organic Content
SREBF � Sterol Element-Binding Transcription Factor
SRRC� Southern Regional Research Centre
SVUU� Sri Venkateswara Veterinary University
TAC� Total Antioxidant Capacity
TANUVAS� Tamil Nadu University of Veterinary and Animal 

Sciences
TEC Total Erythrocyte Count
THI� Thermal Humidity Index
TLC� Total Leucocyte Count
TMR� Total Mixed Ration
TMTC� Textile Manufacturing and Textile Chemistry
TOT� Transfer of Technology
TSP� Tribal Sub-Plan
V/V� Volume / Volume
VTCC� Veterinary Type Culture Collection
WBUAFS� West Bengal University of Animal and Fishery 

Sciences
WG� White Giant
WW � Waste Wool 
Zn� Zinc
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Dr Arun Kumar, Director

Animal Genetics and Breeding Division 

Dr R.C. Sharma         Principal Scientist & I/C
Dr S.S. Misra  Principal Scientist
Dr P.K. Mallick  Principal Scientist 
Dr Rajiv Kumar  Sr. Scientist
Dr S.M.K. Thirumaran  Scientist
Dr A.S. Meena   Scientist
Dr R.S. Godara  Scientist
Mr Y.R. Meena  Technical Ofcer
Mr R.K. Meena  Technical Ofcer
Mr Ram Rai Meena      Technical Ofcer

Animal Nutrition Division

Dr R.S. Bhatt  Principal Scientist & I/C
Dr S.C. Sharma  Principal Scientist
Dr A.S. Rajendiran  Principal Scientist
Dr Srobana Sarkar  Scientist
Mr M.C. Meena   ACTO
Mr M.R. Meena  ACTO

Physiology and Biochemistry Division

Dr Raghvendar Singh  Principal Scientist & I/C  
Dr Vijay Kumar   Principal Scientist
Dr S.S. Dangi  Scientist
Dr A.S. Mahla                       Scientist
Mr B.S. Sahu                        CTO
Mr B.L. Ujiniya                    Technical Ofcer

Animal Health Division
 
Dr F.A. Khan  Principal Scientist & I/C
Dr G.G. Sonawane               Principal Scientist
Dr C.P. Swarnkar  Scientist (SG)
Dr D.K. Sharma  Scientist 
Mr Ved Prakash Singh  CTO
Dr Srishti Soni  Senior Technical Ofcer
Mr S.C. Dayama   Technical Ofcer

Textile Manufacturing & Textile Chemistry Division

Dr Ajay Kumar  Principal Scientist & I/C
Dr V.V. Kadam  Scientist 
Mr Seiko Jose              Scientist 
Mr Nehru Lal Meena       ACTO

Transfer of Technology & Social Science Division

Dr L.R. Gurjar  Sr. Scientist & I/C
Dr Rang Lal Meena  Scientist 
Mr Ratan Lal Bairwa  CTO
Mr D.K. Yadav   Technical Ofcer

Livestock Products Technology Section

Dr Arvind  Scientist

Rabbit Unit

Dr R.S. Bhatt  Principal Scientist & I/C
Mr S.L. Ahari  Technical Ofcer

Prioritization, Monitoring and Evaluation

Dr C.P. Swarnkar  Scientist (SG) & I/C
Mr J.P. Meena  ACTO

Sport Section

Dr S.C. Sharma  Principal Scientist & I/C

NWPSI & MSSP

Dr Arun Kumar  Director & I/C
Dr S.S. Misra   Principal Scientist & Nodal 
  Ofcer

Farm Section

Dr S.C. Sharma  Principal Scientist & I/C
Mr S.R. Meena  CTO
Mr J.P. Bairwa  ACTO
Mr R.P. Chaturvedi  Senior Technical Ofcer
Mr Tarun Kumar Jain  Technical Ofcer

Human Resource Development Section

Dr S.C. Sharma  Principal Scientist & I/C

Agriculture Knowledge Management Unit

Dr A.S. Mahla  Scientist & I/C

SCIENTIFIC, TECHNICAL AND ADMINISTRATIVE STAFF 
(AS ON 31.12.2022)
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Library

Mr J.P. Meena  ACTO & I/C

Institute Technology Management Unit

Dr Arvind  Scientist & I/C

Hindi Cell

Mr J.P. Meena  ACTO & I/C

Right to Information Cell

Mr I.B. Kumar  CAO & I/C

Vigilance Cell

Dr R.S. Bhatt  Principal Scientist & I/C

TSP Cell

Dr G.G. Sonawane  Principal Scientist & I/C

SCSP Cell

Dr Ajay Kumar  Principal Scientist & I/C

Public Relation Cell

Dr R.C. Sharma  Principal Scientist & I/C

Guest house (Jaipur)

Mr Ved Prakash Singh  CTO & I/C

Guest house (Avikanagar)

Mr Sanjay Sharma   AAO & I/C

Administration

Mr I.B. Kumar   CAO  
Mr Bhim Singh  AO
Mr K.B. Bairwa  AO
Mr Shivji Ram Jat                AAO
Mr D.L. Verma  AAO
Mr Sanjay Sharma   AAO
Mr Manish Badola  AAO
Mr. Surendra Singh  AAO
Mr. M.K. Sharma  AAO
Mrs. Ritesh Kumari  AAO

Audit and Account

Dr S.S. Dangi  Scientist & I/C

Estate Section

Mr Harkesh Meena   CTO & I/C
Mr M.S. Ghintala                 Technical Ofcer

Instrument & Electrical Unit

Mr M.C. Meena  ACTO & I/C

Workshop and Vehicle Section

Mr J.P. Bairwa  ACTO & I/C

Mr R.D. Prasad      Technical Of�cer

Mr K.L. Meena      Technical Of�cer

Mr Babul Lal Meena  Technical Of�cer

Security Section

Mr Sumer Singh  Security Supervisor & I/C

Human Dispensary

Dr D.K. Sharma  Scientist & I/C

Arid Region Campus, Bikaner

Dr (Mrs.) Nirmala Saini        Principal Scientist & I/C
Dr Ashish Chopra                Senior Scientist
Dr Ashok Kumar   Scientist
Mr Ghous Ali                        Scientist 
Mr Madan Lal  Technical Ofcer
Mr K.S. Gurao  Technical Ofcer
Mr Abhay Kumar  Technical Ofcer
Mr Lala Ram Meena  Technical Ofcer
Mr Shashank Jain   AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi  Principal Scientist & I/C 
Dr Abdul Rahim  Scientist
Dr Rajni Chaudhary  Scientist
Mr Manoj Kumar Sharma   ACTO

Southern Regional Research Centre, Mannavanur

Dr P. Thirumurugan  Principal Scientist & I/C
Dr G. Nagarajan  Principal Scientist
Dr S.J. Pandian  Sr. Scientist
Dr Pachaiyappan K.  Scientist
Dr S. Rajapandi  ACTO
Mr G. Murali  Senior Technical Ofcer
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Joined

1. Mr Lokesh Kumar Meena, Technician on 21.02.2022

2. Mr Krishan Kant Meena, Technician on 01.03.2022

3. Mr Neeraj Kumar Meena, Technician on 01.03.2022

4. Mr Hans Raj Meena, Technician on 01.03.2022

5. Mr Sunil Kumar Ladha, Technical Assistant on 01.03.2022

6. Mr I.B. Kumar, CAO on 01.04.2022

7. Dr A.K. Patel, Principal Scientist (LPM) on 11.04.2022

8. Mr Pradeep Kulhari, Assistant on 12.05.2022

9. Mr Bhim Singh, AO on 01.07.2022

10. Mr K.B. Bairwa, AO on 05.07.2022

11. Mr Chuttan Lal Meena, Skilled Supporting Staff on 01.09.2022

12. Mr Hanuman Sahay Meena, LDC on 03.10.2022

13. Dr Srashti Soni, STO on 22.12.2022

Superannuation 

1. Mr K.K. Prasad, ACTO on 31.01.2022

2. Mr Ranjeet Singh, ACTO on 31.05.2022

3. Mr Prahlad Regar, Skilled Supporting Staff on 31.08.2022 

4. Mr S.C. Gupta, ACTO on 31.08.2022

5. Mr Bheem Singh, TO on 30.11.2022

6. Mr Madan Lal Dhanka, Skilled Supporting Staff  on 31.12.2022

Transfer

1. Mr. Suresh Kumar, CAO on 17.03.2022

2. Dr Chandan Prakash, Scientist on 24.03.2022 (Technical resignation)

3. Dr S.R. Sharma, Principal Scientist on 19.04.2022

4. Dr H.K. Narula, Principal Scientist on 30.04.2022

5. Mr Amandeep Punia, Assistant on 31.05.2022

6. Dr A.K. Patel, Principal Scientist on 08.08.2022

7. Mr Sekhar Das, Scientist on 12.08.2022

8. Mr Navin Kumar Yadav, AD (OL) on 03.09.2022
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