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Hkkjrh; miegk}hi HksM+ ds teZIykTe dk ,d le`) lzksr gS ,oa dsoy dqN gh ns'kksa esa O;kid 

vkuqoaf'kd fofo/krk ds lkFk bruh cM+h la[;k esa uLysa gSaA ekal] Åu] nw/k] [kkn ,oa [kky ds 

fy, ikap flrkjk mi;ksfxrk okyh HksM+sa xzkeh.k vFkZO;oLFkk dk fo'ks"k :i ls ns'k ds 'kq"d] 

v/kZ&'kq"d vkSj igkM+h {ks=ksa esa ,d egRoiw.kZ ?kVd gSaA ;s —f"k vFkZO;oLFkk esa [kkldj mu {ks=ksa 

esa tgka Qly vkSj Ms;jh [ksrh fdQk;rh ugha gS] cgqr ;ksxnku nsrs gSa ,oa NksVs vkSj lhekar 

fdlkuksa rFkk Hkwfeghu Jfedksa ds cM+s vuqikr dh vkthfodk esa egRoiw.kZ Hkwfedk fuHkkrs gSaA 20 

oha i'kq/ku tux.kuk ds vuqlkj] ns'k esa dqy HksM+ la[;k 74-26 fefy;u ¼dqy i'kq/ku vkcknh dk 

13-8 Áfr'kr½ gS] tks fd xr tux.kuk ls 14-1 Áfr'kr vf/kd gSA y ekal mRiknu  HksM+ dk dq

¼8-1 fefy;u Vu½ dk yxHkx 8 Áfr'kr ¼678-0 fefy;u fdxzk½ ds lkFk ns'k esa yxHkx 6 

fefy;u yksxksa dks jkstxkj Ánku djus esa ;ksxnku gSA 'kh"kZ 5 HksM+ ikyu jkT; rsyaxkuk] vka/kz 

çns'k] dukZVd] jktLFkku ,oa rfeyukMq gSaA ns'k esa dqy Åu mRiknu esa fiNys o"kZ dh rqyuk esa 

2-5 Áfr'kr dh fxjkoV gqbZA jktLFkku ds ckn tEew vkSj d'ehj] rsyaxkuk] dukZVd ,oa 

xqtjkr ns'k ds 'kh"kZ 5 jkT; gSa tks ns'k ds dqy Åu mRiknu esa 75-8 Áfr'kr dk ;ksxnku djrs gSaA

vuqdwy lkekftd vkfFkZd dkjdksa tsls [kkus dh vknrksa esa cnyko] mPp Ø; 'kfä] 'kgjhdj.k] çksVhu ;qä vkgkj ds çfr c<+rh LokLF; 

psruk] /kkfeZd ojh;rkvksa ds dkj.k ekal dh ekax esa o`f) gqbZ ,oa bl {ks= d¨ vk;] jkstxkj vkSj fons'kh eqæk vk; esa ;ksxnku dk egRo çkIr 

gqvkA Hkkjr esa ekal mRiknu fo'kky vkcknh ls ekax ds Lrj ls dkQh de gSA blds vykok] 2050 rd mEehn dh tkrh gS fd Hkkjr esa 

tula[;k esa 34 Áfr'kr dh o`f) gksxh ,oa Hkkjrh; vk;qfoZKku vuqla/kku ifj"kn ¼ICMR½ }kjk 1-7 vjc yksxksa dh vkcknh ds fy, i'kq/ku 

mRiknksa ds vkgkj ds vuq'kaflr Lrjksa dks iwjk djus d¢ fy, çfr o"kZ 186-2 fefy;u Vu nw/k] 18-7 fefy;u Vu ekal vkSj 306 fcfy;u vaMs dk 

mRiknu g¨uk pkfg,A Hkwfe vkSj ikuh ds leku lalk/ku vk/kkj ls bl fo'kky i'kq/ku dh vkgkj ekax dks iwjk djuk ,d cM+h pqukSrh gSA 

blfy,] i'kqvksa dh la[;k c<+kus ds ctk;] uLy lq/kkj dk;ZØe ds ek/;e ls vkuqoaf'kdh; lq/kkj djuk i'kq çksVhu ds fy, vko';d ekax dks 

lacksf/kr djus ds fy, ,d csgrj j.kuhfr gks ldrh gSA

Hkkjr dk dqy Åu mRiknu o"kZ 2018&19 ds fy, 40-4 fefy;u fdxzk Fkk ,oa fo'o esa nwljs LFkku ij gSA Hkkjr esa Åu dk mRiknu fiNys 10 

o"kksaZ ls yxHkx fLFkj gSA 2017&18 esa diM+k m|ksx us 79-95 fefy;u fdxzk Åu ¼Lons'kh mRiknu dk yxHkx nqxuk½ dk vk;kr fd;k gSA 

blls irk pyrk gS fd diM+k m|ksx dh Åu dh vko';drk dks iwjk djus esa Hkkjr vkRefuHkZj ugha gSA

Hkkjrh; —f"k mRiknu ç.kkyh esa HksM+ ,d fo'ks"k LFkku ij gSa ,oa xzkeh.k vFkZO;oLFkk ds fy, egRoiw.kZ gSaA eseusa ds ekal ds mRiknu dh 

mRikndrk ,oa n{krk c<+kuk] HksM+ ekal m|ksx dh çfrLi/kkZ c<+us dk ,d egRoiw.kZ dkjd gSA çtuu nj] eseusa dh o`f) ,oa y®Fk dh xq.koÙkk 

dk mRiknd d¢ ykÒ ij ,d cM+k çHkko gksrk gSA vkfFkZd fgr ds bu lHkh y{k.kksa esa vyx&vyx iks"k.k ,oa ikyu çFkkvksa ds ek/;e ls lq/kkj 

fd;k tk ldrk gSA çca/ku vkSj iks"k.k }kjk çkIr fd, tk ldus okys laHkkfor ifjorZu i;kZoj.kh; ifjfLFkfr;ksa] fo'ks"kdj foLrh.kZ 

ifjfLFkfr;ksa ls çHkkfor gksrs gSaA blds foijhr] eseusa ds ekal ds mRiknu esa ;ksxnku nsus okys y{k.kksa dk vkuqoaf'kd lq/kkj LFkk;h] lap;h] 

ykxr çHkkoh ,oa fVdkÅ gSA

ns'k esa ekal dh ekax dks iwjk djus ds fy, ,oa eq[; :i ls mRikfnr eksVs Åu ds mi;¨x dks csgrj cukus ds fy,] laLFkku çfr HksM+ vf/kd 

cPps ij tksj ns jgk gS ,oa vfo'kku HksM+ksa ds fodkl vkSj çlkj }kjk HksM+ dh cgqÁtrk c<+kus ds fy, FecB thu dk lQyrkiwoZd vuqØe.k 

dj jgk gSA vuqla/kku ds vU; {ks=ksa esa nks lky esa nks eseuksa ds LFkku ij rhu eseuksa dh ÁkfIr gsrq Rofjr Átuu Á.kkyh] o/k ;®X; vk;q ij 

mPp 'kjhj Òkj] vkgkj #ikarj.k n{krk o ekal ÁkfIr] csgrj jsoM+ LokLF; çca/ku vkSj mér uotkr thforrk] vuqdwyu vkSj vkJ; çca/ku] 

daiksftV] tSfod [kkn] gLrf'kYi] jtkbZ vkfn esa eksVs Åu ds fofo/k mi;ksx ij dk;Z g¨ jgk gSA 'kgjh {ks=ksa esa miÒ®Drkv®a ds fy, csgrj 

xq.koÙkk ds fofo/k [kk| inkFkksaZ dh miyC/krk ds lkFk fdlkuksa dh vk; c<+kus ds fy, ekal ,oa nw/k ds ewY; loa/kZu dk Hkh dk;Z fd;k tk jgk 

izkDdFku



gSA ÒsM+ ikyu esa vius Kku d® c<+kus gsrq laLFkku cM+s iSekus ij fdlku®a d¢ Áf'k{k.k] Án'kZu ,oa d©'ky fodkl dk foLrkj dj jgk gSA 

fofÒUu ;®tukv®a tSls tu tkrh; ifj;®tuk] vuwlqfpr tkfr mi ;®tuk] fdlku izFke] esjk xk¡o esjk xkSjo] lkaln vkn”kZ xzke ;kstuk 

bR;kfn }kjk fdlku ykÒkafor g® jgs gaSA m?k®x®a] m?kfe;®a ,oa fdlku®a d¢ fgr d¢ fy,] Òk-Ñ-vuq-i- d¢ lg;®x ls laLFkku esa ,xzh&fctusl 

bUD;wcsVj lsUVj (ABIC) LFkkfir fd;k x;k gSA

bl o"kZ Hkkjrh; isVsaV dk;kZy; }kjk laLFkku dks nks isVsaV çnku fd, x,A o"kZ ds nkSjku d¢-Òs-Å-vuq-la- ds vuqla/kku ifj.kke¨a dks 45 “kks/k 

ys[k®a] 39 lsfeukj®a ,oa lax®f"B;®as esaa ÁLrqfrdj.k] 4 rduhdh cqysfVu@çf'k{k.k eSuqvy] 71 iqLrd v/;k;@rduhdh ;k yksdfç; ys[k ,oa 

10 QksYMj esa çysf[kr fd;k x;kA

eSa MkW- f=ykspu egkik=k] lfpo] —f"k vuqla/kku vkSj f'k{kk foHkkx ,oa egkfuns”kd] Hkk-d`-vuq-i-] MkW- ch- ,u- f=ikBh] mi egkfuns”kd ¼Ik”kq 

foKku½ Hkk-d`-vuq-i-] dk muds laLFkku dh xfrfof/k;ksa esa xgjh fnypLih] HksM+ fdlkuksa dh leL;kvksa dks tksM+us ds fy, vuqla/kku esa vfHkuo 

fopkj vkSj lalk/kuksa ds leFkZu ds fy,] MkW- oh- d¢- lDlsuk] lgk;d egkfuns”kd ¼Ik”kq mRiknu ,oa iztuu½ ,oa MkW- fouhr Hklhu] iz/kku 

oSKkfud] Hkk-d`-vuq-i-] uÃ fnYyh }kjk fn, x;s vuojr lg;®x o leUo; ds fy, fo'ks"k :i ls vkÒkjh gw¡A 

eSa Hkk-d`-vuq-i-&d¢-Òs-Å-vuq-la- ds deZpkfj;®a dks muds bZekunkj ç;klksa ds fy, c/kkbZ nsrk gw¡ ,oa vk'kk djrk gwa fd vkus okys o"kksaZ esa dbZ ubZ 

Á©?k®fxfd;¡k Åu ,oa ekal mRiknu dks c<+k,axh rFkk fdlkuksa dh vk; vkSj vkthfodk esa lq/kkj djsxhA esa MkW lh-ih- Lo.kZdkj] M‚ nsosUæ 

dqekj ,oa MkW vthr flag egyk d® mud¢ dB®j ifjJe rFkk bl okf"kZd izfrosnu d® le; ij izdkf”kr djus ds fy, Òh c/kkÃ nsrk gw¡A

¼v:.k dqekj½
funs'kd



Indian subcontinent is a rich source of sheep germplasm and only very 

few countries have such a large number of breeds with wide genetic 

diversity. Sheep with its five-star utility for meat, wool, milk, manure and 

skins, form an important component of rural economy particularly in the 

arid, semi-arid and mountainous areas of the country. They contribute 

greatly to the agrarian economy, especially in areas where crop and 

dairy farming are not economical, and play an important role in the 

livelihood of a large proportion of small and marginal farmers and 
th

landless labourers. As per 20  Livestock Census, the total sheep 

population in the country is 74.26 million (13.8% to the total livestock 

population), which increased by 14.1% over previous census and 

contributing nearly 8%  (678.0 million kg) of total meat production (8.1 

million ton) and employment to nearly 6 million people in the country. Top 5 sheep rearing states are 

Telangana, Andhra Pradesh, Karnataka, Rajasthan and Tamil Nadu. The total wool production in the 

country is declined by 2.5% as compared to previous year. Rajasthan followed by Jammu & Kashmir, 

Telangana, Karnataka and Gujrat are the top 5 states of the country contributing 75.8% of country's total 

wool production. 

On account of favourable socio economic factors such as changing eating habits, higher purchasing power, 

urbanization, increasing health consciousness towards protein rich diet, preferred meat due to religious 

preferences, there has been increase in demand for meat and the sector has gained importance in terms of 

contribution to income, employment and foreign exchange earnings. Meat production in India is far below 

the level of demand from the huge population. Moreover, by 2050, it is expected that the population in India 

would increase by 34% and to fulfill the dietary recommended levels of the livestock products by Indian 

Council for Medical Research (ICMR) for a population of 1.7 billion people, the livestock sector should 

produce 186.2 million tons of milk, 18.7 million tons of meat and 306 billion eggs per annum. Fulfilling the 

feed demand of this huge livestock from same resource base of land and water is going to be a huge 

challenge. Therefore, rather than increasing the number of animals, improving the genetics through breed 

improvement programme might be a better strategy to address the required demand for animal protein.

ndThe total wool production of India was 40.4 million kg for the year 2018-19 and standing at 2  position in the 

world. The wool production in India is almost stagnant for the last 10 years. Textile industry has imported 

79.95 million kg of wool in 2017-18 (around 2 times of indigenous production). This shows that India is not 

self-relient in meeting the wool requirement of textile industry.

Sheep occupy a special niche in the Indian agricultural production system and are important for the rural 

economy. Increase productivity and efficiency of lamb meat production is a key factor to augment the 

competitiveness of the meat sheep industry. Reproduction rate, lamb growth and carcass quality have a 

major influence on producer's returns. All of these traits of economical interest can be improved through 
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different nutritional and husbandry practices. The potential changes that could be obtained by 

management and nutrition are affected by environmental conditions, particularly under extensive 

conditions. By contrast, genetic improvement of the traits contributing to lamb meat production is 

permanent, cumulative, cost-effective and sustainable.

To meet the demand of mutton and to improve the utlization of coarse wool mainly produced in the country, 

Institute has been giving emphasis on more lambs per sheep and sucessfully introgressed FecB gene to 

increase prolificacy of sheep with development and propagation of Avishaan sheep. The other areas of 

research are accelerated lambing system to harvest three lambs in two years instead of two lambs in two 

years, higher body weights at slaughter age, more feed conversion efficiency and meat yield, better flock 

health management and improved neonatal survival, adaptation and shelter management, diversified use 

of coarse wool in composites, organic manure, handicrafts, quilts etc. The value addition of meat and milk is 

also explored to increase income of farmers along with availability of diversified food items of better quality 

for consumers in urban areas. Institute is extending training, demonstration and skill development of 

farmers in large scale to upgrade their knowledge in sheep farming. Farmers are being benefited from the 

various scheme like Tribal sub plan, Schedule caste sub plan, Farmer FIRST, Mera Gaon Mera Gorav, 

Sansad Adharsh Gramin Yogna etc. For benefits of industries, entrepreneurs and farmers, Agri-business 

Incubator Centre (ABIC) has been established in the institute with the support of ICAR. 

This year two patents were granted by Indian Patent Office to the institute. CSWRI's research outputs have 

been documented in 45 peer reviewed articles, 39 presentations in seminars and symposia, 4 technical 

bulletin / training manuals, 71 book chapters/technical or popular articles and 10 folder during the year.

I am sincerely thankful to Dr. Trilochan Mohapatra, Secretary, DARE and DG, ICAR and Dr. B.N. Tripathi, 

DDG (Animal Science) ICAR for their keen interest in the institute's activities, innovative ideas in research 

for addresing the problems of sheep farmers, and support for resources. Special thanks are due to Dr.V.K. 

Saxena, ADG (AP&B) and Dr Vineet Bhasin, Principal Scientist, ICAR, New Delhi for their overwhelming 

support and coordination. 

I congratulate the staff members of ICAR - CSWRI for their sincere efforts and hope that in the coming years 

several new technologies would further increase the wool and mutton production and improve income and 

livelihood of farmers. I also congratulate Dr. C.P. Swarnkar, Dr. Davendra Kumar and Dr. Ajit Singh Mahla 

for their hard work and timely publishing this Annual Report. 

(Arun Kumar)
Director 
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ifjp;

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

Hkkjrh; —f"k vuqla/kku ifj"kn ¼Hkk-Ñ-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 gAS

{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-Ñ-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 

 ekal rFkk rUrq rduhdksa dk fodkl] v|ru ,oa 

izek.khdj.k djukA 

 HksM+ ,oa [kjxks'k mRiknu ,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 u, HksM+ ds 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 ofÍdk] fofHkUu çdkj dh pkjkxkg mRiknu ç.kkyh] 

vfodkfly & en ledkyu d¢ fy, Lons'kh var%;®uh Liat] 

—f=e xHkkZ/kku] Òzq.k izR;kjksi.k rduhd] {ks= fof'k"V [kfut 

feJ.k] eseuksa ds fy, nw/k ÁfrLFkkid ¼eseukçk'k½] 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 —fe çca/ku 

dk;ZØe]   —feuk'kd nok ds foosdiw.kZ mi;ksx ds fy, yf{kr 

p;ukRed mipkj] Åu ds ewY; laof/kZr mRikn tSls fefJr Åuh 

mRikn dacy] 'k‚y] dkyhu] jtkbZ] yV jfLl;ka] pVkbZ;ka] 

daiksftV] gLrdyk dh oLrq,a ,oa ekal] nw/k vkSj Qj ds ewY; 

laof/kZr mRikn gSaA blds vfrfjDr] —f"k esa csdkj Åu ds mi;ksx 

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

lkjka'k
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mi;ksx djus ds fy, vfo[kkn rS;kj 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 gSA

bl o"kZ laLFkku us ihlhvkj&vk/kkfjr rduhdksa }kjk çlaL—r 

diM+k mRiknksa ls d'ehjh ¼i'ehuk½ Qkbcj dh igpku ,oa 

xHkkZoLFkk funku ds fy, HksM+ ds lqjf{kr fu;a=.k ds fy, de ykxr 

ds Lons'kh ikyuk ds fy, nks isVsaV çkIr fd, gSaA

fofHkUu ;kstukvksa ds vUrxZr 
la/kkfjr HksM+ uLy

eq[; ifjlj

{ks=h; dsUnz

,uMCY;wih,lvkbZ bdkbZ;ka

,e,l,lih bdkbZ;ka

eq[; ifjlj] Hkkd`vuqi&dsHksÅvuqla] vfodkuxj

vfodkyhu vfo'kku ikVuokM+h

e{ksi]
chdkusj

dscvuqla] 
e[knwe

,eihdsoh]
jkgksjh

,yvkj,l]
ikyeusj

ihthvkjvkbZ,,l]
dVqiDde

HksM+ lq/kkj ij usVodZ ifj;kstuk dh bdkbZ;ka

exjk ekjokM+h eqTtQjuxjh MDduh usYyksj enzkl jsM

dsHksÅvuqla] vfodkuxj jktqokl] uokfu;ka dsoh,,Q,l;q] chnj Vh,,u;woh,,l] lsye

esxk HksM+ cht ifj;kstuk dh bdkbZ;ka

ekyiqjk lksukM+h ekaM~;k eNsjh

e{ksi] chdkusj n{ksvuqds] eUukouwj

{ksf=; ifjlj

pksdyk Hkkjr esjhukas vfodkyhu la'ysf"kr HksM+

m'kh{ksvuqds] xM+lk

ek/;e ls 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 14 le>kSrk Kkiu fodflr 

fd, gAaS

lgyXurk

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

jkT; —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 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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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 2018&19 2019&20 2020&21 2018&19 2019&20 2020&21 2018&19 2019&20 2020&21

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

iwath 225-54 140-00 77-00 224-46 91-60 43-56 99-52 65-43 56-57

jktLo 1677-98 1644-00 1655-06 1677-64 1597-23 1609-15 99-98 97-16 97-23

osru 2931-20 3000-00 2779-65 2931-00 2939-32 2693-72 99-99 97-98 96-92

dqy 4834-72 4784-00 4511-71 4833-09 4628-15 4346-44 99-97 96-74 96-74

c- HksM+ fodkl ij usVodZ ifj;kstuk

iwath 22-10 32-00 14-27 21-70 23-21 8-50 98-19 72-53 59-57

jktLo 207-44 154-00 230-57 207-09 153-37 213-39 99-83 99-59 92-55

osru 51-95 55-84 55-17 51-95 55-84 55-17 100-00 100-00 100-00

dqy 281-49 241-84 300-01 280-74 232-42 277-06 99-73 96-10 92-35

l- esxk HksM+ cht ifj;kstuk

iwath 12-39 10-00 8-27 11-35 9-99 4-00 91-60 99-90 48-37

jktLo 150-34 192-00 181-65 144-43 190-78 161-12 96-06 99-36 88-70

dqy 162-73 202-00 189-92 155-78 200-77 165-12 95-72 99-39 86-94

dqy ;¨x 5278-94 5227-84 5001-64 5269-71 5061-34 4788-62 98-47 96-82 95-74
¼v$c$la½ 

jktLo l`tu ¼#i;s yk[kksa esa½

en 2018&19 2019&20 2020&21

d`f’k QkeZ mRikn dh fcØh 25-55 16-81 20-02

Åu ,oa mRikn dh fcØh 12-06 8-01 6-20

Ik”kq/ku dh fcØh 91-45 123-33 130-65

Ádk'ku¨ dh fcØh 1-02 0-15 0-00

fo'ys"k.kkRed ,oa ijh{k.k 'kqYd 0-81 0-81 0-67

izf”k{k.k 'kqYd 6-69 1-63 0-10

Á¨|¨fxdh dh fcØh 2-01 0-68 1-60

fofo/k 55-08 69-23 44-62

vU; 134-08 143-77 35-04

dqy 328-95 364-42 238-90

deZpkfj;®a dh fLFkfr ¼31-12-2020½

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

funs”kd 1 1 0 00-00

oSKkfud 71 46 25 35-21

rduhdh 106 72 34 32-08

iz”kklfud 73 33 40 54-79

dq”ky lgk;d 76 19 57 75-00

dqy 327 171 156 47-71

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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fdlkuksa dks tuunzO; dh fcØh@forj.k

iztkfr fooj.k csph xbZ la[;k

  2016&17 2017&18 2018&19 2019 2020 dqy

ÒsM+ ;¨tuk 

  HkkÑvuqi & dsHksÅvuqla  491 562 547 396 535 2531

  HksM+ fodkl ij usVodZ ifj;kstuk 594 608 592 637 697 3128

  esxk HksM+ cht ifj;kstuk  189 344 264 346 531 1674

 LFkku ,oa uLy 

  dsHksÅvuqlaa] vfodkuxj

   Ekkyiqjk  55 75 82 75 203 490

   vfodkyhu  00 50 29 11 09 99

   ikVuokM+h  02 00 00 00 50 52

   vfo'kku@thth,e   49 171 98 76 80 474

   nqEck  6 2 00 14 00 22

  e{ksi] chdkusj 

   exjk  44  35 90 159 162 490

   ekjokM+h   185 91 128 224 142 770

   pksdyk  127 37 128 98 117 507

  m'kh{ksds] xM+lk 

   flUFksfVd HksM+  109 95 113 64 96 477

  n{ksvuqds] eUukouwj 

   Hkkjr esjhuks   191 134 124 96 111 656

   vfodkyhu  07 73 55 37 72 244

  lhvkbZvkjth] e[knwe

   eqTtQjuxjh   74 204 104 46 150 578

  ,eihdsoh] jkgksjh

   MDduh   72 74 67 96 86 395

  ,yvkj,l ¼,lohoh;w½] ikyeusj 

   usYykSj   109 79 161 38 26 413

  ihthvkbZvkjvkbZ,,l ¼Vh,,u;woh,,l½] dVqiDDe 

   enzkl jsM+   110 125 42 74 131 482

  ,yvkjvkbZlh ¼dsoh,,Q,l;½w] ekaM~;k

   ekaM~;k   50 94 74 75 126 419

  ,e,lvkj,l ¼Vh,u;who,,l½] lsye

   eNsjh   59 137 35 134 131 496

  ,yvkj,l ¼vkjts;woh,,l½] mn;iqj

   lksukM+h   25 38 73 62 71 269

 dqy HksM+   1274 1514 1403 1379 1763 7333

cdjh dsHksÅvuqlaa] vfodkuxj 

   fljksgh   203 161 142 218 132 856

[kjx®'k dsHksÅvuqla] vfodkuxj  & 155 506 550 521 1732

 m“kh{ksds] xM+lk   & 4 & 6 24 34

 n{ksvuqds] eUukouwj   & 158 983 1314 1386 3841

  dqy [kjx®'k   & 317 983 1870 1931 5607

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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Pkkjk ,oa cht mRiknu

fooj.k d¢Uæ 2016&17 2017&18 2018&19 2019 2020

lw[kk pkjk ¼fDo-½ vfodkuxj  3177-20 2750-20 2186-20 3696-88 2209-40

 chdkusj 313-78 389-06 708-15 850-00 681-45

 xM+lk 301-50 151-00 195-00 177-50 216-40

gjk pkjk ¼fDo-½ vfodkuxj  7032-82 9048-82 8513-31 10551-46 8292-14

 chdkusj 1626-67 1354-50 1431-97 1400-00 848-05

 xM+lk 330-35 204-24 214-92 283-18 343-80

Qly cht ¼fDo-½ vfodkuxj  207-18 131-58 47-91 76-57 160-80

 chdkusj 0-35 0-19 55-17 61-20 &

 xM+lk & & & & &

?kkl cht ¼fDo-½ vfodkuxj 14-00 31-25 30-85 19-59 33-66

 chdkusj & & & & &

 xM+lk 0-14 0-22 0-16 0-16 0-085

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

  2016&17 2017&18 2018&19 2019 2020 dqy vkSlr@izfro"kZ

oSKkfudksa dh la[;k  54 55 60 51 46 266 53-2

“kks/k i=¨a dh la[;k  42 40 48 51 45 226 45-2

“kks/k i=¨a dh la[;k@  0-78 0-72 0-80 1-00 0-98 0-86 0-86

oSKkfud “kks/k i=

 jk"Vªh;  26 ¼61-9½ 21 ¼52-5½ 22 ¼45-8½ 25 ¼49-0½ 25 ¼55-6½ 119 ¼52-7½ 23-8

 vUrjkZ"Vªh; 16 ¼38-1½ 19 ¼47-5½ 26 ¼54-2½ 26 ¼51-0½ 20 ¼44-4½ 107 ¼47-3½ 21-4

ukl jsfVax

 4-00 rd 2 ¼4-8½ 2 ¼5-0½ 3 ¼6-3½ 0 ¼0-0½ 0 ¼0-0½ 11 ¼4-9½ 2-2

 4-01 ls 6-00 19 ¼45-2½ 13 ¼32-5½ 16 ¼33-3½ 17 ¼33-3½ 17 ¼37-8½ 82 ¼36-3½ 16-4

 6-01 ls 8-00 16 ¼38-1½ 21 ¼52-5½ 25 ¼52-1½ 30 ¼58-8½ 20 ¼44-4½ 112 ¼49-6½ 22-4

 8-00 ls vf/kd 4 ¼9-5½ 4 ¼10-0½ 1 ¼2-1½ 3 ¼5-9½ 8 ¼17-8½ 20 ¼8-8½ 4-0

 vKkr 1 ¼2-4½ 0 ¼0-0½ 3 ¼6-3½ 1 ¼2-0½ 0 ¼0-0½ 8 ¼3-5½ 1-6

vkeaf=r “kks/k i=  21 10 16 19 12 78 15-6

Lkkjka”k  108 69 55 45 27 304 60-8

iqLrdsa  4 1 1 2 0 8 1-6

iqLrd v/;k;  8 45 126 55 3 237 47-4

eSuqvy@cqysfVu  9 5 11 13 4 42 8-4

thu cSad iathdj.k  7 27 21 71 1 127 25-4

¼dks"Vd esa n'kkZ;s x;s vad izfr'kr esa gS½

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

2016&17 40 943 84 & 1027

2017&18 27 545 73 & 618

2018&19 31 704 98 & 802

2019 34 766 106 & 872

2020 32 793 32 57 882

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

2016&17 44 495 166 884 122 1667

2017&18 63 750 239 1130 104 2223

2018&19 51 1257 124 943 56 2380

2019 80 2223 231 2005 248 4707

2020 27 215  533 168 916

laLFkku }kjk fofÒUu laLFkkvksa esa izn'kZfu;ksa dk vk;kstu 

o"kZ izn'kZfu;ksa dh la[;k vkxaqrd® dh la[;k

2015&16 11 11000

2016&17 7 12250

2017&18 14 20850

2018&19 18 15416

2019 17 5741

ekuo lalk/ku fodkl

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

 oSKkfud rduhdh iz'kklfud dq-l- deZpkjh

2016&17 12 9 11 12

2017&18 6 7 8 &

2018&19 16 6 5 &

2019 14 6 6 21

2020 12 14 1 &

vfodkuxj esa ekSle laca/kh vk¡dM+s ¼Tkuojh ls fnlEcj] 2020½
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 22-41 7-63 0-6 1 2-15 6-89 86-55 71-52 2-07

Qjojh 27-95 11-42 0-0 0 2-29 8-79 83-97 66-24 3-21

ekpZ 31-58 17-29 13-0 5 3-49 7-72 79-37 67-33 5-12

vizSy 39-08 23-08 9-4 4 5-21 9-00 75-74 64-20 7-92

ebZ 42-56 26-70 39-2 9 4-31 9-46 70-35 54-10 9-85

twu 39-92 27-49 42-8 8 3-94 8-40 81-42 68-27 7-77

tqykbZ 37-31 27-36 49-7 9 3-83 6-75 83-40 70-90 6-49

vxLr 32-55 25-89 267-7 22 2-04 4-38 89-60 77-27 3-60

flrEcj 35-61 24-91 61-0 7 1-33 7-06 86-00 71-63 4-26

vDVwcj 35-22 18-41 7-0 1 1-22 7-89 79-53 68-60 4-64

uoEcj 28-75 11-94 3-0 1 1-37 7-52 83-73 69-93 2-81

fnlEcj 25-96 9-47 0-0 0 1-88 7-81 83-50 66-54 2-60

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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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 mÌ”s; 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

HksM+ fodkl usVodZ ifj;kstuk d¢  flj®gh cdjs& 13 13 njh;kokn ¼Árkix<+½] >kM¨y

rgr ekxjk Á{®= bdkbZ ¼Vh,lih½ jkfrc feJ.k& 27 fDoVay 18 ¼mn;iqj½

 ,ybZMh VkpZ] ikuh dh cksry] 50

 IykfLVd Vc& 50 ÁR;sd

HksM+ fodkl usVodZ ifj;kstuk d¢ flj®gh cdjs& 23 23 cMxkao] >kM¨y ¼mn;iqj½

rgr ekjokM+h bdkbZ ¼Vh,lih½ flj®gh cdjh;ka& 10 10

 jkfrc feJ.k& 18 fDoVay 12

 ,ybZMh VkpZ] ikuh dh cksry] 80

 IykfLVd Vc& 80 ÁR;sd

,llh,lih ;®tuk & eq[; ifjlj esa<ssa& 30] ÒsMs+& 60] fVu dh pknj 30 ns'keh] ukusj] lwjtiqjk]

 ,oa yksgs ds [kaHks& 04 çR;sd  chM&xuoj] x.ks'kiqjk] Òhiqj

 flykbZ e'khu ,oa flykbZ fdV&  25 ekyiqjk] pkanlsu] ?kkVh

 01 çR;sd

 VkpZ] ikuh dh cksry ,oa Nkrk& 197 ns'keh] ukusj] lwjtiqjk] 

 285] cSx& 45] çf'k{k.k fdV&   chM&xuoj] x.ks'kiqjk] Òhiqj]

 102] [kfut feJ.k& 94 fdxzk]  ekyiqjk] dpksfy;k] nsoyh] 

 VªQ& 6] fVfQu c‚Dl& 6] nkuk  iaokfy;k] tudiqjk] fjMafy;k]

 f[kykus d¢ VªQ& 282] ckYVh&   iUnzkgsMk] /kksyh] ipsoj] cacksjh]

 194] QksYMj& 194] pkjk HkaMkj.k  cxnok] cuokM+k] ?kkVh] pkanlsu]

 ik«k& 34] fNMdko e'khu& 50]   cqìk nsoy] fMXxh ¼V®ad½] Qkxh]

 ljlksa cht& 92] elkyk cht   bVkok] mn;iqfj;k] lkaxkusj] 

 ¼esFkh] thjk] lksaQ½& 36] puk   x<&cLlh] gluiqjk] [ksM+k 

 cht& 17] xsgwa cht& 25  ¼t;iqj½] jktx<+ ¼pw:½] chdkusj]

   tkyksj] vkSjaxkckn

,llh,lih ;®tuk & m“kh{ksds] xM+lk fdYVk&20] ØsV&20] nLrkusa&20  79 pk#] eqfjxa

 t®M+k] njkarh&20] 

 [kfut feJ.k& 236 fdxzk 

,llh,lih ;®tuk & ekxjk bdkbZ] e{®i chdkusj ekxjk ÒsMs+& 15 15 d®VMk ¼chdkusj½ 

,llh,lih ;®tuk & ekjokM+h bdkbZ] e{®i chdkusj ekjokM+h esa<+s& 14 14 yq.kdjulj ¼chdkusj½

,llh,lih ;®tuk & AINP on NM cgqi©"k.kh; feJ.k & 500 fdxzk 20 d®VMk] njckjh ¼chdkusj½

,llh,lih ;®tuk & AINP on GIP var%—feuk'kd & 10880 56 d®VMk] njckjh] x®ysjh] Mk;k¡]

 Vhdkdj.k ¼ÒsM+ ekrk & 6346] 67 ek/k®ykÃ] >ktq] [kkdwlj 

 QM+fd;k & 10233] ihihvkj & 5200½  ¼chdkusj½] jkelj ¼vtesj½

 +[kfut feJ.k & 50 fdxzk 25

 cgqi©"k.kh; feJ.k & 500 fdxzk 34

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



9

okf”kZd izfrosnu 2020

esxk HksM+ cht ifj;kstuk ds rgr ekyiqjk bdkbZ esa<+s & 6  6 pkanlsu] /k®yh] ykok] [®M+k]

 nkuk f[kykus d¢ VªQ & 32 16  p®#iqjk

 lksyj VkWpZ] ikuh dh cksry] 21

 ckYVh] cDlk ¼6x4 fQV½&21 izR;sd 

jktLFkku d¢ v/kZ&”kq"dh; {ks= esa d`f"k fodkl  esa<+s & 6 6 p®lyk] vjfu;k] Msapkokl o

vFkok vkthfodk lqj{kk ,oa fdlkuksa dh vkfFkZd  Òsal®a esa Ñf=e xÒkZ/kku & 300 189 cLlh

l”kDrhdj.k gsrq lgHkkfxrk ij fdlku  cht ¼xsgw¡] t©] dslqjh esFkh½ 200

izFke ifj;kstuk jsoM+ esa Vhdkdj.k & 1200 20

 i©/® & 700 19

esjk xkao esjk x©jo & m“kh{ksds] xM+lk [kfut feJ.k & 84 fdxzk 38 txrlq[k ¼eukyh½] ckxk] jkblsu

   ¼dqYyw½

jktLFkku d¢ mi tutkrh; {®=®a esa ÒsM+ ,oa  [kjxks'k& 242] [kjxks'k ds 45  vk"kkyk] <ksyk] oj/kk] tksBkjh] 

cdjh mRiknu }kjk vkfnokfl;®a d¢ thou  fiatjs&85] nkuk f[kykus d¢   iksgjh] ijyhohj] fHkaMk] 

Lrj esa lq/kkj ¼Vh,lih½ xeyk& 20] [kjxks'k   iMyhmnkjr] fd'kuiqjk]

 vkgkj & 45 fDoVay]   jruiqjk] dEcks;k] jktiqjk]

 esa<+s& 35] ?keyk@VªQZ&35 çR;sd] 35 xnkiFkihB] Hkknjk] uxfj;k

 jkfrc vkgkj& 30 fDoVay  isUpy] xMkors'oj] /kons] uuksjk]

 cdjs& 34] ?keyk@VªQZ& 34 34 HkaMkjk] iksiVsyh] /kqosn] jkeiqjk] 

 çR;sd] jkfrc vkgkj& 25 fDoVay  c®Mkukyh] /keksyk ¼Mwaxjiqj½] 

 i'kq LokLF; f'kfoj ¼17½& 5464 587 cM+dkyk] dVsoMh] daMky] 

 i'kqvksa d®—feuk'kd nok& 6925 616 [kkuehu] djuqvkd] djNk]

 i'kq fpfdRlk fdV& 450 450 HkfVdh] Qksxjdyk] jksfc;k]

 [kfut feJ.k& 100 fdxzk 94 chjhfcQyk] [kfy;kikMk] tqFkkjh]

 cht ¼fdxzk½ Tokj& 110] 1718 'kkjksyh] iyfl;k] catfj;k] 

 eDdk& 60] mM+n& 40] Xokj& 50]  [kkaMhfojh vkSj [ksjokjk ¼mn;iqj½

 y®ch;k& 30] fry& 8] fHkaMh& 8 

 vkSj Qy ikS/ks& 5527 ,oa ouLifr  113

 ikS/ks& 33611 50

 ys[ku iSM@fDyi cksMZ& 113 425

 T;kferh; cDls& 50 253

 ,ybZMh Cyc& 425 140

 ikuh dh cksrysa& 253 150

 ;k=k csx& 140 294

 Nkrk& 150 

 fVfQu c‚Dl& 294   

 esa<+s & 30] ÒsMs+ & 60] 30 lwjtiqjk&ns'keh] chM+&xuoj] 

 yksgs dk [kaHkk vkSj fVu dh pknj  Òhiqj

 ifj;kstuk    forfjr lkexzh        ykHkkfFkZ;ksadh la[;k  xk¡o@rglhy@ftyk

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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fofHkUu ;kstukvksa ds rgr ykHkkfFkZ;ksa dks lkexzh forj.k

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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vuqla/kku lykgdkj lfefr ¼2017&20½

v/;{k

MkW- oh- izHkkdj jko  

iwoZ dqyifr] Jh osadVs'oj i'kq fpfdRlk fo'ofo|ky; 

¶ySV uacj 202] ,p ua- 3&6&492 

jfo fdj.k vikVZesaV] fgek;ruxj 

gSnjkckn 500 029 & rsyxkauk

lnL;

MkW- vkj-,l- xka/kh

lgk;d egkfuns”kd ¼i'kq mRiknu vkSj çtuu½

Hkk-Ñ-vuq-i-] d`f"k Hkou ubZ fnYyh & 110 001

MkW- yky Ñ".kk

Ik”kqikyu vk;qDr] Hkkjr ljdkj ¼lsokfuo`Ùk½ lgk;d

egkfuns”kd ¼i'kq LokLF;½ Hkk-d`-vuq-ia- ¼lsokfuo`Ùk½

lh&302] ,DlksfVdk ,fyxsal vfgek [kaM & II bafnjkiqje

xkft;kckn & 201 014 mÙkj izns'k

MkW- vkj-,l- lgksrk

funs”kd] foLrkj f”k{kk ¼lsokfuo`Ùk½

vaxn nso i'kq fpfdRlk ,oa i'kq foKku fo'ofo|ky;

fodkl uxj] ikdgksy jksM yqf/k;kuk & 141 002 iatkc

MkW- j.kthr jkW; pkS/kjh

izksQslj ,oa foHkkxk/;{k ¼,yih,e½

Ik”kq fpfdRlk foKku dkWyst] vle —f"k fo'ofo|ky;

[kkukikjk] xqokgkVh & 781 022 vle

MkW- vorkj flag

iz/kku oSKkfud ¼lsokfuo`Ùk½

¶ySV uacj ,y@Mh th,Q 312] lh,pMh flVh lsDVj 45

dj.k >hy ds lkeus djuky 132 001 gfj;k.kk

funs'kd

Hkk-Ñ-vuq-i- & ds-Hks-Å-vuq-la-] 

vfodkuxj & 304 501 jktLFkku

lnL; lfpo

MkW- ,-ds- f'kUns 

iz/kku oSKkfud ,oa izHkkjh ih-,e-bZ 

Hkk-Ñ-vuq-i- & ds-Hks-Å-vuq-la-] 

vfodkuxj & 304 501 jktLFkku

laLFkku izca/ku lfefr 

v/;{k

funs'kd
Hkk-Ñ-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj & 304 501 jktLFkku

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

vf/k"Bkrk
Ik”kq fpfdRlk ,oa Ik”kq ikyu egkfo|ky;] 
jktqokl] chdkusj & 334 001 jktLFkku

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

MkW- th- r# 'kekZ
foÒkxk/;{k ¼i'kq dkÆ;dh½ 
Hkk-d`-vuq-i- & Hkkjrh; i'kq fpfdRlk vuqla/kku laLFkku
bTtruxj & 243 122 mÙkj izns”k 

MkW- lq'khy dqekj
iz/kku oSKkfud
Hkk-Ñ-vuq-i-&dsaæh; xksoa'k vuqla/kku laLFkku] 
esjB & 250 001 mÙkj izns”k 

MkW- ,-d¢- e®garh
iz/kku oSKkfud 
Hkk-Ñ-vuq-i- & jk"Vªh; Ms;jh vuqla/kku laLFkku]
djuky & 132 001 gfj;k.kk

MkW- lTtu flag
iz/kku oSKkfud
Hkk-Ñ-vuq-i- & dsaæh; HkSal vuqla/kku laLFkku]
fglkj & 125 001 gfj;k.kk

Áca/kd funs'kd
dukZVd ÒsM+ ,oa Åu fodkl fuxe fyfeVsM] 
csaxyq# & 560 024 dukZVd

Jh ih-d¢- frokjh
foÙk ,oa ys[kkf/kdkjh] 
Hkk-Ñ-vuq-i-] d`f"k Hkou ubZ fnYyh & 110 001

Jh tqxy 'kekZ
ekyiqjk & 304 502 jktLFkku

Jh 'kadj yky Bk<k 
mfu;kjk & 304 024  jktLFkku

lnL; lfpo
eq[; iz'kklfud vf/kdkjh
Hkk-Ñ-vuq-i- & ds-Hks-Å-vuq-la-] 
vfodkuxj & 304 501 jktLFkku

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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 vfo'kku jsoM+ esa] o"kZ 2020 ds nkSjku ÒsM+ mRikndrk n{krk 

¼EPE½ tUe ,oa 3 eghus dh mez ij Øe'k% 4-22 ,oa 22-90 

fdxzk FkhA vfo'kku ÒsM+®a esa cgqÁtrk eseu®a dh la[;k 1-69 d¢ 

lkFk 66-34 Áfr'kr FkhA 'kjn _rq ds Álo nkSjku ÒsM+®a esa 

vkSlr nSfud nw/k dh ÁkfIr 784 xzke FkhA fiNys rhu o"kksaZ ls] 

iSnk gq, eseuksa esa 100 Áfr'kr QSd ch thu dk i`Fkdokl dk 

ÁkIr fd;k tkuk] QSd ch dk Áeq[k thu g®uk lq>krk gaSA 

vfo'kku dh Á{ks= bdkb;ksa esa] vfo'kku ÒsM+®a d¢ 31 Álo® esa 

dqy 58 eseuksa dk tUe] eseu®a dh la[;k 1-87 d¢ lkFk 71 

Áfr'kr cgqÁt gqvkA

 ch,eihvkj 1 ch thu d¢ ,Dl‚u 8 {ks= ds U;wfDy;ksVkbM 
++vuqØe ØkseSVksxzke ij] xSj&okgd ¼FecB ½ es a 

BBU;wfDy;ksVkbM , dk okgd ¼FecB ½ ÒsM+®a esa U;wfDy;ksVkbM 

th ds lkFk çfrLFkkiu g®uk çnf'kZr fd;kA

 Á{ks= es<+ksa dh rqyuk esa laLFkku ls vkiwfrZ fd, x, ekyiqjk 

es<+ksa ls iSnk gksus okyh larku®a us 3 eghus ¼14-20 cuke 13-46 

fdxzk½] 6 eghus ¼19-84 cuke 18-49 fdxzk½ ,oa 9 eghus ¼26-

19 cuke 25-31 fdxzk½ ij vf/kd otu ntZ fd;kA

 ikVuokM+h HksM+ esa] 1] 2 ,oa 3 eghus ds fy, vkSlr nSfud nw/k 

dh ÁkfIr Øe'k% 0-887] 0-862 ,oa 0-752 fdxzk FkhA jsoM+ esa] 

vkSlr nSfud nw/k dh ÁkfIr 26-37] 13-19] 18-68 ,oa 41-76 

Áfr'kr ÒsM+®a esa vf/kdre mit 1-577 fdxzk d¢ lkFk Øe'k% 

>1-0] 0-8&1-0] 0-5&0-8 ,oa <0-5 fdxzk ntZ dh xbZA

 ikVuokM+h HksM+ ls nw/k esa olk] ,l,u,Q ,oa dqy Bksl inkFkksaZ 

dh lkaærk Øe'k% 4-42] 11-38 ,oa 15-78 Áfr'kr FkhA

 ekxjk Åu dh rhu drju®a ¼Qjojh&ekpZ] tqykbZ ,oa 

vDVwcj&uoacj½ esa ped ,oa ldy :i esa fofo/krk ns[kh 

xbZA fcuk ¼de½ pedhyh Åu okyh ekxjk HksM+®a dh rqyuk esa 

pedhyh Åu okyh HksM+®a+ esa VªkalfLØIV vfHkO;fä us dsjsfVu 

thu dh vi&fofu;fer vfHkO;fä n'kkZbZA fo'ks"k :i ls Åu 

ds NYyh ,oa d‚fVZdy {ks= esa vfHkO;Dr fd, x, dsjsfVUl 

dk Åu dh ped esa ;ksxnku djus esa fo'ks"k egRo gSA K33 

fyfi;ksa ds Øec) vuqØeksa ds fy, Tajima's (D) rVLFkrk 

ijh{k.k bafxr djrk gS fd rVLFk mRifjorZu ifjdYiuk 

pedhyh Åu okyh ekxjk HksM+®a esa K33 ds U;wfDy;ksVkbM 

cgq:irk dh O;k[;k dj ldrh gSA

 eseuksa esa çh&ohfuax iks"k.k ij fd, x, v/;;uksa us n'kkZ;k fd 

8 ,oa 16 Áfr'kr olk ds lkFk eDdk [ky okys nw/k 

ÁfrLFkkid dh f[kykbZ ls Øe'k% 6-7 ,oa 3-2 Áfr'kr vf/kd 

vkSlr nSfud o`f} ¼ADG½ g®rh gSA eseuksa esa fjtdk ?kkl ,oa 

eksfjaxk ds iÙks okys ldy fefJr vkgkj d¢ lkFk rjy nw/k 

Q‚ewZyk ¼LMF½ dh f[kykbZ ls rhu ekg ds 'kjhj Òkj esa 25-7 

,oa 12-5 Áfr'kr v f/kd ADG ds lkFk lq/kkj gksrk gSaA

 fQfu'kj eseuksa esa] lEiw.kZ vkgkj ofÍdk ¼lh,Qch½ ftlesa 

eksfjaxk dh ifÙk;ka ¼30 Áfr'kr½ 'kkfey gSa] ds ifj.kkeLo:i 

'kgrwr ds iÙkksa ,oa LVkbykslSaFkl ;qä lh,Qch dh rqyuk esa 

eseuksa esa vf/kd 'kjhj Òkj ¼29-9 fdxzk½ ,oa csgrj QhM 

:ikarj.k vuqikr ¼6-4½ gksrk gSA ;g eksfjaxk iÙkksa ;qä 

lh,Qch esa vf/kd 'kq"d nzo var%xzg.k] csgrj ukbVªkstu 

larqyu ,oa #esu fd.ou esa vf/kd çksfi;ksfud ,flM 

mRiknu dh vksj cnyko rFkk de ehFksu mRiknu gksus ds 

dkj.k FkkA

 fQYVj iis j fo[kMa u ¼FPD½ xfrfof/k ij] Vfs uu fo[kMa u 

i`FkDd®a RSAA22, RSAA24, RSAA25, RSAA28, 

RSAA29, RSAA32, RSAA34, RSAA35 ,o a RSAA43 

u s fo'oluh; FPD xfrfof/k ¼3-2&15-4 µmol Xydw kts @?kVa k½ 

n'kk;Z hA bu iF̀kDd® a }kjk [kts jh d s iÙkk as dh bu foVkª  s 'k"q d noz  

ikpu {kerk 37-0&42-0 çfr'kr jgrh g aS tk s vf/kdre 

RSAA43 (Streptococcus bovis) d s }kjk FkhA 

 fQfu'kj eseu®a esa] ehFksu mRltZu çfr fdyks 'kq'd nzo 

vUrxZzg.k fjtdk ?kkl ds lkFk 26-6] eksfjaxk ifÙk;ksa ds lkFk 

28-9 ,oa LVkbykslSaFkl ?kkl ds lkFk 44-3 xzke FkkA eksfjaxk 

dh ifÙk;ksa okys TMR dk #esu esa csgrj :i ls fd.ou gqvk 

,oa vf/kd dqy ok"i'khy olh; vEy lkaærk çkIr dhA blh 

rjg] nSfud ehFksu mRltZu eksfjaxk ifÙk;ksa] 'kgrwr ifÙk;ksa 

,oa LVkbykslsaFkl ?kkl ;qä lh,Qch ds lkFk Øe'k% 12-3] 

16-9 ,oa 19-6 xzke gqvkA 

izeq[k miyfC/k;ka

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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 oh;Z foLrkj esa 0-2 Áfr'kr dkcksZfDlfeFkkby lsyqykst 

¼CMC½ dh iwjdrk dqN egRoiw.kZ 'kqØk.kq dk;ksaZ esa lq/kkj 

djrs gSa] gkyk¡fd ;g rjy&lajf{kr eas<+k oh;Z dh xHkkZ/kku nj 

dks udkjkRed :i ls çHkkfor djrk gSA 5 Áfr'kr fXylj‚y 

dh mifLFkfr esa 0-25 Áfr'kr CMC ds ifj.kkeLo:i 

fi?kyu i'pkr 'kqØk.kq dk;®Za dk vf/kd g®uk bafxr djrk gSa 

dh CMC us fXylj‚y ds lkFk lgfØ;kRed rjhds ls es<+s d¢ 

'kqØk.kq ij Øk;ksçksVsfDVo çHkko dk çn'kZu fd;kA

 'kqØk.kq dk xHkkZ'k; xzhok E;wdl ços'k esa MMP dh Hkwfedk 

dk vkdyu djus ij ,d v/;;u us 'kqØk.kq dk xHkkZ'k; 

xzhok E;wdl ços'k esa MMP&11 dk dksbZ çHkko ugha g®us dk 

ladsr fn;kA

 342bp fdlisfIVu isIVkbM thu dks çof/kZr fd;k x;k ,oa 

thu ds VqdM+s dks ,d lkFk tksM+us ds fy, esxk& çkbej 

j.kuhfr ds ckn ,d Lo;a&fMtkbu vfrO;kih ihlhvkj 

–f"Vdks.k fodflr fd;k x;kA

 HksM+ esa vPNh rjg ls LFkkfir çksVksd‚y çkstsLVkstsu&lalsfpr 

;ksfu Liat ,oa equine chorionic gonadotrophin (eCG) 

ds mi;®x d¢ LFkku ij] enledkyu ,oa vaM mRltZu ds 

fy, ,d oSdfYid çksVksd‚y fodflr djus d¢ fy,] çtuu 

ekSle ds nkSjku çkstsLVsjksu Liat okilh ds ckn rko dh 

'kq#vkr ,oa var d¢ vk/kkj vkdMs mRiUu fd,A ;g bafxr 

djrk gS fd çkstsLVsjksu ;ksfu Liat vdsys en dh 'kq#vkr dks 

ledkyu djus esa dq'ky gS] gkykafd en dk var vf/kd 

,flaØksul Fkk ftls vaM mRltZu ds vlrr le; ds fy, 

ftEesnkj Bgjk;k tk ldrk gSA

 nSfud fHkUurk ij v/;;u us lnhZ esa lqcg 06-00 cts ls 14-

00 cts rd dksfVZlksy ,oa fØ,fVfuu Lrj esa o`f) dk çn'kZu 

fd;k ,oa lq>ko fn;k fd pjkbZ esa FkksM+k p;kip; ruko gks 

ldrk gSA xfeZ;ksa esa] ifj.kkeksa us tyok;q ifjfLFkfr;ksa esa es<+s 

ds ,fMªuks&d‚fVZdy v{k ds vuqdwyu dk ladsr fn;kA 

 fgeksUdl d‚UVksVZl esa flLVhu flaFkst ¼lh,l½ d® ,d tSo 

jklk;fud ij[k ,oa ,QVhvkbZvkj }kjk ekU;dj.k djrs gq, 

vks&,flVkby lsjhu dk mi;ksx lClVªsV ds :i esa djds 

Mh&uksoks ekxZ dh çfrfØ;kvksa dks mRçsfjr djus ds fy, ns[kk 

x;kA lh,l thu dh vfHkO;fä fg- d‚UVksVZl ds o;Ld  

—fe;ksa esa vR;f/kd ,oa L  esa lcls de #i ls Åij 3

fou;fer FkhA bl çdkj] ;g iqf"V dh xbZ fd flLVhu 

la'ys"k.k dk Mh&uksoks ekxZ ijthoh esa flLVhu mRiknu dh 

,d lfØ; çfØ;k gS ,oa flLVhu flaF®t ,atkbe dh 

vfHkO;fä ijthoh ds thou pØ ds fofHkUu pj.kksa esa laxzkgd 

gksrh gS rFkk ;g i®"kd esa ijthoh dh lw{e okrkoj.k ,oa 

'kkjhfjd vfLrRo dh t:jrksa ds vuq:i gksrh gSA

 HksM+ esa ?kzk.k fpagd çksVhu ¼OMP½ thu ds ço/kZu ds fy, 

çkbej dk Lo&fMtkbu fd;k x;k ,oa thu dks fn'kkRed 

Dyksfuax dk mi;ksx djds lQyrkiwoZd PET303 laokgd 

esa çof/kZr vkSj Dyksu fd;k x;kA

 HksM+ esa n-3 vlaLr`Ir olh; vEy ;qDr le`) eNyh ds rsy 

dh vkgkjh; iwjdrk Q‚fydqykstsusfll esa lq/kkj djrh gSa ,oa 

lkFk gh vMamRltZu nj dks c<+krh gS tks fd çtkfr esa 

cgqÁtrk esa lgk;d gksrh gSA

 vif'k"V Åu d s vuÁq ;®x l s Pennisetum pedicellatum 

dh mit vkjS  x.q koÙkk e as fcuk dkbs  Z le>krS k fd, mojZ d dh 

ek«kk 25 Áfr'kr rd de gk s ldrh gAS  mojZ d dh ek«kk dk s 100 

ukbVkª ts u dh vu'q kfa lr ek«kk (RDN) l s dos y 13-95 Áfr'kr 

mit nMa  ,o a 4-35 Áfr'kr de çkVs hu d s lkFk 50 Áfr'kr rd 

de fd;k tk ldrk gAaS  bld s vykok] vif'k"V Åu d s lkFk 75 

Áfr'kr vkjMh,u] 100 Áfr'kr vkjMh,u l s cgs rj ik;k x;k 

ftld s ifj.kkeLo:i 9-30 Áfr'kr vf/kd gjk pkjk mit ,o a

pkj s e as 1-53 Áfr'kr vf/kd vifj"Ñr çkVs hu FkhA

 tbZ ¼Avena sativa½ fodkl ds çn'kZu esa vif'k"V Åu dk 

Á;®x fdlh Hkh le>kSrs ds fcuk moZjd ek«kk dks 25 Áfr'kr 

rd de dj ldrk gSA 100 Áfr'kr RDN ij ikS/ks dh ÅapkbZ 

esa dsoy 4-54 Áfr'kr dh deh ds lkFk moZjd dh ek«kk dks 

50 Áfr'kr rd de fd;k tk ldrk gSA blds vykok] 

vif'k"V Åu ds lkFk 75 Áfr'kr RDN] 100 Áfr'kr RDN 

ls csgrj ik;k x;k] ftlds ifj.kkeLo:i tbZ i®/® dh 

ÅapkbZ 6-18 Áfr'kr vf/kd jghA

 HksM+ [kkn dh rqyuk esa vfo[kkn ds vuqç;ksx ls MkWfyDl 

ycyc cht dh mit] DFY ,o a tfS od mit e as egRoi.w k Z l/q kkj 

gvq kA HkMs  + dh [kkn d s vuçq ;kxs  (@ 10 t/ha) dh ryq uk e as

vfo[kkn d s vuçq ;kxs  ij Hkkjrh; les  d ¢ pkjk ,o a(@ 5 t/ha) 

cht e as tLrk vkjS  rkca  s dh ek«kk rFkk budk xgz .k lkFkdZ  #i l s

vf/kd FkkA toS lnq <̀h+ dj.k lkz rs k as e]as  Cu @ 5 kg/ha + Zn 

@10 kg/ha d ¢ vuçq ;kxs  u]s  ik/S kk as dh Åpa kb]Z  DMA/ ik/S kk] 

ifÙk;k@W ik/S kk] 60 fnuk as ij LAI] 'kk[kk,@W ik/S kk  ,o a Hkkjrh; les  

dh inS kokj e as vf/kdre vkjS  egRoi.w k Z l/q kkj gvq kA 

 HksM+ dh [kkn @ 12-5 Vu@gsDVs;j d¢ ladj uSfi;j esa 

vuqÁ;®x ij nks o"kksaZ esa 10 dVkbZ esa vf/kdre gjs pkjs dh 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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mit ntZ dhA fu;a=.k dh rqyuk esa nks lky esa vif'k"V Åu 

@ 500 fdxzk@ gsDVs;j] vfo[kkn @ 6-25 Vu@gsDVs;j ,oa 

HksM+ [kkn @12-5 Vu@gsDVs;j d¢ vuqÁ;®x ij Øe'k% 14-

47] 29-82 ,oa 37-08 Áfr'kr vf/kd tSonzo gqvkA Zn 10 

fdxzk@gsDVs;j d¢ vuqÁ;®x ij gkbfczM uSfi;j dh 

vf/kdre gjs pkjs dh mit ¼nks o"kksaZ esa nl dVkbZ esa 128 

Vu@gsDVs;j½ ntZ dh xbZ] tks fd fu;af=r ls 33-39 Áfr'kr] 

Cu&vuqç;ksx 5 fdxzk@gsDVs;j ls 3-80 Áfr'kr ,oa Cu 5 

fdxzk@gsDVs;j + Zn10 5 fdxzk@gsDVs;j ds vuqç;ksx ls 

37-5 Áfr'kr vf/kd FkhA

 QksfVZQkbM vkSj xSj&QksfVZQkbM uSfi;j ?kkl ds lsou ls 

fofHkUu jä tSo jklk;fud ekinaMksa ds Lrj®a esa dksbZ ifjorZu 

ugha ns[kk x;k] gkykafd] lhje {kkjh; Q‚LQsVl dk Lrj Zn 

QksfVZQkbM uSfi;j ?kkl lewg esa 35-8 Áfr'kr vf/kd FkkA

 v/kZ&'kq"d {ks=ksa esa Mcy Qlyhdj.k dks varj Qlyhdj.k 

djds çkIr fd;k tk ldrk gS tks fdlkuksa dks vkthfodk] 

i'kq ikyu vkSj fLFkjrk ds fy, ,d lkFk Hkkstu vkSj pkjs dk 

mRiknu djus ds volj çnku dj ldrk gSA

 lcls de okLrfod ty vko';drk ,oa mPpre ty 

mRikndrk cktjk ¼jkt cktjk &1½ ds fy, FkhA ;g ns[kk 

x;k fd la;kstu vkgkj ¼2-7 fdxzk cktjk lw[kk pkjk $ 3-3 

fdxzk cqansy Xokj lw[kk pkjk½ HksM+ mRikndrk ds fy, lcls 

vf/kd ty mRiknd gSA

 'ko ijh{k.k ij vfodkyhu es<+sa esa lafnX/k rhoz jks/kxyu dk 

nqyZHk ekeysa dh Ård O;kf/kdh; ijh{k.k ij iqf"V dh xbZA

 ,d [ksjh es<+k ls ,utwfVd ukd ds Vîwej ds fy, ukd 

dksf'kdk tk¡p ij dSalj dksf'kdkvksa ds lefer dsUnzd 

la?kuu] ,dkf/kd ukfHkd ,oa lelw«kh vkÑfr;®a ds lkFk 

dksf'kdkvksa dh Òjekj dk irk pykA ;g vuqeku yxk;k 

x;k Fkk fd jälzkoh jlkSyh ukd lzko esa dSalj dksf'kdkvksa 

dks lzkfor dj ldrh gS tks ENA çHkkfor tkuojksa ds funku 

ds fy, xSj&buosflo uSnkfud Á  .kkyh ds :i esa dk;Z dj 

ldrh gSA

 SSCP&vk/kkfjr fo'ys"k.k ,oa muds fgeksadl daVksVZl 

çfrjks/k Ák#i ds lkFk laHkkfor laxfr ds fy, {ks= fof'k"V 

çkbejksa dk mi;ksx djds ovine IL33 thu ds rhu {ks=ksa dks 

çof/kZr fd;k x;kA

 QkeZ ,oa Á{®= jsoM+®a esa tBjka= ijthoh d¢ Áca/ku d¢ fy, 

e/; ls nsj ekulwu d¢ n©jku j.kuhfrd var%Ñfeuk'kd 

nokdj.k dk dk;kZUo;u ÁÒkoh ik;k x;kA

 vUr%d`feuk'kd çfrjks/kdrk ij tk¡p] lkeqnkf;d ruqdj.k 

,oa fj¶;qth;k vk/kkfjr —fe çca/ku j.kuhfr;ksa ds lkFk QkeZ 

{ks= esa fgekadl daVkVZ~l vkcknh esa csaftfeMktksy 

laosnu'khyrk ds çR;korZu ds ladsr nsrk gSA 

 fgekadl daVkVZ~l ds Áfr] Acacia concinna ¼f'kdkdkbZ½ 

dh Qyh d¢ ,lhVksu] bFksu‚y ,oa gkbMªks&vYdksgy vdZ us 

Øe'k% vf?kdre Òzq.kuk'kd] vaM ekjd ,oa ykokZ ekjd 

xfrfof/k;ka n'kkZbZA Balanites aegyptiaca ¼fgaxksVk½ dh 

ifÙk;ksa ds tyh; ,oa bFksu‚y vdZ vf/kdre vaM ekjd ,oa 

ykokZ ekjd xfrfof/k;ksa dks çnf'kZr djrs gSaA B. 

aegyptiaca vifjiDo Qy®a ds esFku‚y vdZ ds lkFk lcls 

vf/kd Òzq.kuk'kd ,oa vaM ekjd xfrfof/k;ka ns[kh xbZa] tcfd 

,lhVksu ,oa gkbMªks&vYdksgy vdZ us vf/kdre ykokZ ekjd 

xfrfof/k fn[kkbZA B. aegyptiaca ifjiDo Qy®a d¢ tyh; 

,oa ,lhVksu ds vdZ }kjk mPpre ykokZ ekjd xfrfof/k ds 

foijhr ,lhVksu vdZ us vf/kdre Òzq.kuk'kd ,oa vaM ekjd 

xfrfof/k;ka fn[kkbZA

 vaM lspu ij[k ij] B. aegyptica d¢ vifjiDo Qy ls 

lkekU; bFksu‚fyd vdZ dh 10-00 fexzk@feyh lkanzrk dh 

rqyuk esa bFksu‚fyd vdZ d¢ flYoj uSu® d.k®a ¼AgNPs½ dh 

2-50 fexzk@feyh lkanzrk d¢ lkFk vaMs dk Òzq.k fodkl fu"ks/k 

>95 Áfr'kr jgkA ykokZ ekjd ij[k ij] B. aegyptica d¢ 

vifjiDo Qy ls gkbMªks& vYdksgfyd vdZ d¢ flYoj uSu® 

d.k®a esa lcls de lkanzrk ¼0-01 fexzk@feyh½ ij lkekU; 

gkbMªks& vYdksgfyd vdZ dh 0-15 fexzk@feyh dh rqyuk esa 

mR—"V ykokZ ekjd xfrfof/k ¼>99 Áfr'kr½ ns[kh xbZA

 uotkr e`R;q nj dh nSfud nj 0-30 eseuk@fnu ¼WCI 
2<300 Kcal/m /h½ ls 0-49 eseuk@fnu ¼WCI <400-1 

2Kcal/m /h½ rd FkhA

 uotkr ees uk as l s thok.k q iF̀Fkd¨ a d s chp] Staphylococcus 

çtkfr iF̀Fkd ,ekfs Dlflfyu] ,ekfs DlDyos ] Dykjs ES Qfs ud‚y] 

M‚DlhlkbfDyu] tVas kekbflu ,o a u‚j¶ykDs lkflu d s çfr 

vR;f/kd loa ns u'khy ik, x,A E. coli iF̀Fkd tVas kekbflu] 

Dykjs ES Qfs ud‚y ,o a ukbVª̈ ¶;jw Vas kbu d s çfr vR;f/kd 

loa ns u'khy FkAs  Enterobacter çtkfr iF̀Fkd ,ekfs DlDyos ] 

Dyk sj S EQ s fud‚y] M‚DlhlkbfDyu] ts aVkekbflu] 

u‚j¶ykDs lkflu ,o a VVs kª lkbDyhu d s çfr 100 ifz r”kr 

loa ns u'khy ik, x,A

 cdfj;ksa ls i`Fkd fd, x, E. coli ,Eihflyhu ds çfr 100 

Áfr'kr çfrjks/kh rFkk VsVªklkbfDyu] ,ujks¶yksDlkflu ,oa 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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ls¶VkftMkbe ds çfr 50 çfr'kr çfrjks/kh FksA HksM+ ls E. coli 

us VsVªklkbfDyu ds fy, 100 çfr'kr çfrjks/k] ,fedSlhu ds 

fy, 66-6 çfr'kr çfrjk s / k vk Sj ,Eihflyhu] 

,ujks¶yksDlkflu ,oa VªkbesFkksfçe $ lYQkfeFkSDlktksy ds 

fy, 33-3 çfr'kr çfrjks/k fn[kk;kA S. aureus ds 

jksxk.kqjks/kh çfrjks/k fp«k.k us isfuflfyu ds fy, 60-0 

çfr'kr çfrjks/k ,oa ,ujks¶yksDlkflu] VsVªklkbfDyu rFkk 

v‚Dlkflfyu ds fy, 20 çfr'kr çfrjks/k fn[kk;kA

 czk;yj [kjxks'kksa esa 'kgrwr ds iÙkksa] yksfc;k dh ?kkl ,oa 

LVkbykslsaFkl ?kkl dh rqyuk esa eksfjaxk dh ifÙk;ksa ds lkFk 

dkQh vf/kd 'kkjhfjd otu ntZ fd, x,A y®Fk lajpuk esa 

ih;w,Q,] vksesxk&6] vksesxk&3 olh; vEy ,oa ,yMh 

ekalisf'k;ksa esa okaNuh; olh; vEy] isM+ dh ifÙk;ka [kkus okys 

[kjxks'kksa esas lkFkZd :i ls mPp Lrj dk jgkA

 ekyiqjk@ekxjk eksVh Åu feJ.k diM+s ls gkFk ls fcNkus dh 

rduhd dk mi;ksx djds eksVh Åu çcfyr daiksftV 

fodflr fd, x,A diM+s dks jsftu ds lkFk mDr ryksa ds 

chp tqMko esa lq/kkj gsrw lalksf/kr fd;kA dEiksftV us >30 

MPa dh ;kaf=d {kerk dks n'kkZ;kA

 Åu&dikl fefJr dacy esa dikl ds vuqikr esa o`f) ds 

ifj.kkeLo:i Li'kZ djus esa vf/kd BaMh vuqHkwfr gqbZA Åuh 

drkbZ ç.kkyh dk mi;ksx djds Åuh dacy dh rS;kjh esa 

e/;e ,oa eghu Åu ds lkFk 30 Áfr'kr rd dikl dks 

fefJr fd;k tk ldrk gSA

 Åu diM+s ds fldqM+u çfrjks/k dks csgrj cukus ds fy, ,d 

çHkkoh ,oa i;kZoj.k ds vuqdwy tSo cgqyd mipkj fodflr  

fd;k x;kA lHkh tSo cgqyd®a esa ls] 0-5 Áfr'kr lkaærk ij  

xsgwa LVkpZ dks vuqipkfjr diM+s ds lkFk 11 Áfr'kr dh 

rqyuk esa de ls de {ks= ladqpu ¼3-58 Áfr'kr½ çkIr djus 

ds fy, lcls çHkkoh ik;k x;kA xsgwa LVkpZ ,oa vjch xksan dk 

mi;ksx dj tSo cgqyd vkoj.k Åuh diM+s ds LokÒkfod ,oa 

vf}rh; xq.kksa ds fcuk {k; d¢ lrr ladqpu çfrjks/kh diM+s 

çkIr djus ds fy, ,d uk;kc –f"Vdks.k gSA

 dukZVd nDduh ¼0-771½ ,oa ekyiqjk ¼0-749½ fefJr lkexzh 

dh rqyuk esa egkjk"Vª nDduh Åu daiksftV lkexzh us mPp 

'kksj esa deh xq.kkad ¼0-874½ fn[kk;kA dukZVd nDduh ¼374 
2 2

xzk@eh ½ ,oa ekyiqjk ¼364 xzk@eh ½ dh rqyuk esa egkjk"Vª 
2nDduh esa xSj&cquk esa mPp {ks= ?kuRo ¼415 xzk@eh ½  

vf/kd FkkA

 ekyiqjk eseuksa ds vkgkj esa eksfjaxk] 'kgrwr ,oa LVk;ykslsaFkl 

ds laiw.kZ vkgkj ofêdk dks 'kkfey djuk okaNuh; y®Fk olk 

jfgr ekal ,oa olk lkexzh nsrk gSA ç'khru HkaMkj.k ds nkSjku] 

olk ds v‚Dlhdj.k dks de djus ds fy, csgrj n{krk 

eksfjaxk ,oa 'kgrwr ds iÙks f[kykbZ xbZ HksM+ ls rS;kj ekal 

uxsV~l esa ns[kh xbZA

 iwoZ ohfuax eseuksa esa y®Fk y{k.k ,oa Mªsflax çfr'kr vkgkj 

O;oLFkk ls çHkkfor ugha g®rs gSaA

 ikVuokM+h HksM+ ds nw/k esa olk dh ek=k 3-73 Áfr'kr ¼Lruiku 

ds igys lIrkg½ ls c<+dj 8-67 Áfr'kr ¼Lruiku ds 13 osa 

lIrkg½ ikbZ xbZA

 3946 fdlkuksa dks ;k=kvksa ¼14½] baVjQsl cSBdksa ¼7½] çf'k{k.kksa 

¼10½] çn'kZuksa ¼16½] eksckby vk/kkfjr lykg ¼6½] lkfgR; 

leFkZu ¼5½] tkx:drk vfHk;ku ¼6½ ,oa lkexzh leFkZu ¼5½ 

ds ek/;e ls ykHk gqvkA blds vykok] 6 ,tsafl;ksa ds lkFk 

varj&laLFkkxr tqM+ko ,oa 4 ubZ çkS|ksfxfd;ksa ds fy, lqfo/kk 

ds ek/;e ls 372 fdlkuksa dks ykHkkfUor fd;k x;kA

 ljlk as dh txg] dljw h&eFs kh dk coq kb Z {k=s  2019 ¼30 fdlkuk½as  e as

15 gDs V;s j l s c<k+ dj 2020 ¼150 fdlkuk½as  e as 93 gDs V;s j gvq k ,o a

ljlk as dh ryq uk e as nkgs jk ykHk ÁkIr fd;k x;kA

 12 oSKkfud®] 14 rduhdh vf/kdkfj;®a ,oa 1 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] efgyk 

nLrdkj®a rFkk Nk«k®a ds dkS”ky fodkl ds fy, 32 izf”k{k.k 

dk;ZØe ¼882 ÁfrÒkxh½ vk;ksftr fd, x,A

 laLFkku esa fofÒUu jkT; d¢ ljdkjh ,oa futh fo'ofo|ky;®a 

ls 25 fo|kFkhZ;®a us mud¢ Lukrd®Rrj ,oa ih,pMh ikB~;Øe 

ds vUrZxr vuqla/kku dk;Z fd;kA

 lLa Fkku dh ;®tukv® a }kjk fdlkuk as dk s jos M + e as vkuoq fa ”kd l/q kkj 

grs  q dyq  1763 HkMs ]s+  132 cdfj;k a rFkk 1931 [kjxk”s k cps  s x,A

 dqy 45 “kks/k i= ¼25 jk"Vªh; ,oa 20 vUrZjk"Vªh;½ izdkf”kr 

fd, x, rFkk 62-2 Áfr'kr ys[k >6-00 ukl jsVsM “kks/k tuZy 

¼17-8 Áfr'kr >8-00 ukl jsVsM “kks/k tuZy lfgr½ esa 

izdkf”kr fd, x,A

 laLFkku d® vkoafVr ctV dk 95-74 Áfr'kr mi;®x fd;kA 

ÁkS|¨fxdh] mRikn®a dh fcØh] ijh{k.k] izf”k{k.k bR;kfn ls 

238-90 yk[k #i;s dk jktLo vÆtr fd;k x;kA

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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Álo ds nkSjku v©lr nSfud nw/k mRiknu 784 xzke jgkA thforrk 

nj 0&3] 3&12 ekg ,oa o;Ld voLFkk ij Øe”k% 88-29] 97-93 ,oa 

97-96 izfr”kr jghA

vfo'kku esa<+k

QSd&ch thu ds ihlhvkj mRikn dk vkjbZ fo'ys"k.k
¼ysu ,y% 5å chih Mh,u, fpUgd] ysu 1] 3] 4] 5] 7] 11] 13] 15] 

BB18% le:i okgd&FecB ; ysu 2] 6] 8] 9] 10] 12] 14] 16] 17] 
B+19% fo"ke okgd &FecB ½

QSd&ch thu dh thu®Vkbfiax gsrq o"kZZ 2020 ds nkSjku iSnk gq, 

vfo”kku ,oa th,e,e eseuksa ds jDr uewuks ls dqy 421 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`FFkdj.k g®uk lq>krk gSA

ch,eihvkj 1ch thu ,Dl‚u 8 {ks= ds U;wfDy;ksVkbM vuqØe 
++ØkseSVksxzkEl us fn[kk;k fd xSj&okgd ¼FecB ½ HksM®a+ esa 

ekal] Åu ,oa nw/k mRiknu ds fy, 

ns'kh HksMksa dk vkuqoaf'kd lq/kkj+

L   1    2   3  4   5    6  7   8   9  10  11 12  13  14  15  16  17  18 19
bp
1000

500
250
150
100

50

140 bp
110 bp

FecB non-carrier

CAG;Q

A    A   A    A     A    A   A            T  T   T    T    T    T  C   CG    G    G G   G

FecB carrier

CGG;R

A    A   A    A     A    A           T  T   T    T   T    T  C   CG   G     G    G G   G

ch,eihvkj 1ch thu ,Dl‚u 8 {ks= esa FecB xSj&okgd ,oa 
FecB okgd vfo'kku HksM®a+ esa U;wfDy;ksVkbM ifjorZu n'kkZrs 

U;wfDy;ksVkbM vuqØe ØkseSVksxkzEl

cgqizt vfo'kku HksM+ dk vkuqoaf'kd 

eqY;kadu ,oa Álkj 

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

vkj-lh- “kekZ] jktho dqekj] v#.k dqekj] ih-ds- efYyd] vks-ih- dksyh 

¼30-11-2020 rd½] ,-,l- eh.kk ¼29-08-2020 ls½ ,oa Mh-ds- 'kekZ ¼10-09-

2020 ls½

QkeZ o iz{ks= dh ifjfLFkfr;®a esa vfo”kku HksM+ dh mRikndrk dk 

ewY;kadu djus] 1000 vfo”kku HksM®a+ ds mRÑ"V jsoM+ dk fuekZ.k 

djus ,oa nw/k mRiknu {kerk dk v/;;u djus ds mn~ns”;®a ls 

v/;;u fd;k x;kA QkeZ esa vfo”kku dk tUe] +3] 6 ,oa 12 ekg dh 

vk;q ij lexz vkSlr “kkjhfjd Hkkj Øe”k% 2-49] 15-91] 23-95 ,oa 

31-78 fdxzk FkkA o"kZ 2020 ds nkSjku ÒsM+ mRiknu {kerk ¼bZ-ih-bZ-½ 

tUe ,oa rhu ekg ij Øe'k% 4-22 ,oa 22-90 fdxzk jghA okf"kZd 

lekxe ,oa lekxe ds vk/kkj ij tuu nj Øe”k% 97-21 ,oa 96-65 

izfr”kr FkhA o"kZ 2020 ds nkSjku vfo”kku HksM®a+ esa cgqiztrk 66-34 

izfr”kr d¢ lkFk tUe ds le; cPpks dh la[;k 1-69 ikbZ xbZA ÁFke 

lekxe ,oa ÁFke Álo ij vk;q Øe'k% 513 ,oa 665 fnu jghA

vfo”kku dk ÁFke N% ekgh ,oa o;Ld okf"kZd vkSlr Åu mRiknu 

¼th,QokbZ½ Øe”k% 518 ,oa 894 xzke jgkA HksM+®a esa 2020 ds clar  

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



BBU;wfDy;ksVkbM , dks okgd ¼FecB ½ HksM®a+ esa U;wfDy;ksVkbM th ds 

lkFk cny fn;k tkrk gSA blds ifj.kkeLo:i vehuks vEy esa 

ifjorZu tSls FecB xSj&okgd HksM®a+ esa XywVkfeu ¼Q½ vehuks vEy 

dks FecB okgd HksM+ esa vkjftfuu ¼R½ vehuks vEy ds lkFk cny 

fn;k x;k] gksrk gSA

i{z k=s  ijh{k.k grs  q jktLFkku] egkjk"V]ª  gfj;k.kk ,o a mÙkj Án's k jkT;® a d ass

fdlkuk as dk s dyq  80 vfo”kku ¼47 uj o 33 eknk] QdS &ch thu okgd½ 

i'k q cps  s x,A cgLq Fkku ijh{k.k dk;ØZ e d s rgr vfo”kku HkMs k+  as dh pkj 

bdZ kb;k W mÙkj Án's k ,o a jktLFkku e as fdlku® a d s jos M + ij LFkkfir dh 

xbAZ  lLa Fkku d ¢ LFkkuh; {®«k® a e]as  71 ifz r”kr cgiq tz rk ,o a tUe d s le; 

cPpk s dh l[a ;k 1-87 d ¢ lkFk vfo”kku HkMs k+  as u s 31 Álo e as dYq k 58 ees u as

tUeAas  ees uk as e as tUe ,o a 3 ekg dh vk; q ij vklS r “kkjhfjd Hkkj Øe”k% 

2-63 ,o a 12-57 fdxkz  jgkA

i{z k=s  bdZ kb Z d s rgr rhu dUs nkz  as d s 23 xkoa k as l s dyq  66 fdlkuk as dk s

lfEefyr fd;k x;kA dyq  3815 Ik”k q ¼2788 itz uu ;kXs ; HkMs k+  as

lfgr½ lfEefyr fd, x,A ees uk as dk tUe] 3 ,o a 6 ekg dh vk; q

ij “kkjhfjd Hkkj Øe”k% 3-34] 13-83 ,o a 19-16 fdxkz  jgkA lLa Fkku 

l s miyC/k djk, x, e<s ®+  a dh ryq uk e as i{z k=s  d ¢ e<s ®+  a l s mRiUu 

ees uk as dk 3 ekg ¼14-20 cuke 13-46 fdxkz ½] 6 ekg ¼19-84 cuke 

18-49 fdxkz ½ rFkk 9 ekg ¼26-19 cuke 25-31 fdxkz ½ ij vf/kd 

“kkjhfjd Hkkj nt Z fd;k x;kA dyq  2789 miyC/k HkMs k+  as e as 62-46 

ifz r”krrk d ¢ lkFk 1742 Álo nt Z fd, x,A

ekyiqjk esa<+k

fofHkUu iztkfr;ksa ,oa uLyks dk rqyukRed izn'kZu

ekun.M vfo'kku ikVuokM+h ekyiqjk

vkSlr 'kkjhfjd Hkkj ¼fdxzk½
 tUe 2-49 3-57 3-17
 3 ekg 15-91 19-62 16-38
 6 ekg 23-95 32-34 26-38
 12 ekg 31-78 38-17 31-73
iztuu
 lekxe izfr”kr 97-21 94-94 91-71
 tUe nj izfr”kr 96-65 75-74 90-03
 ¼miyC/krk vk/kkj ij½
 tUe ds le; cPpks  1-69 & &
 dh la[;k
tUe dk izdkj ¼izfr'kr½
 ,dy 33-66 97-66 91-43
 ;qXe  56-44 2-34 8-57
 f=d  9-90 & &
HksM+ mRiknu {kerk ¼bZihbZ½ ¼fdxzk@HksM+½
 tUe ds le; 4-22 3-61 3-37
 3 ekg ij 22-90 17-20 15-01
vkSlr Åu mRiknu ¼fdxzk½
 izFke N% ekgh 0-518 0-747 0-560
 o;Ld okf"kZd 0-894 1-158 0-939
okf"kZd thforrk ¼izfr'kr½
 0&3 ekg 88-29 80-70 86-73
 3&12 ekg 97-93 97-58 95-55
 o;Ld 97-96 97-71 96-30

QkeZ ,oa iz{ks= esa ekal mRiknu gsrq ekyiqjk 

HksM+ksa dk vkuqoaf'kd lq/kkj 

esxk HksM+ cht ifj;kstuk

ih-ds- efyd] ,l-,l- feJk] v:.k dqekj] jktdqekj ¼13-08-2020 rd½] 

,l-ts- iafM;ku] vthr flag egyk ,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% 3-17] 16-38] 26-38 ,oa 31-73 fdxzk 

jgkA lexz nSfud vkSlr Hkkj o`f) 0&3 ,oa 3&6 ekg ds nkSjku 

Øe”k% 141-83 ,oa 78-39 xzke jghA izFke ,oa Ok;Ld N% ekgh ,oa 

Ok;Ld okf"kZd vkSlr Åu mRiknu Øe”k% 560] 427 ,oa 939 xzke 

jgkA lekxe ,oa lekxe ds vk/kkj ij tUe nj Øe”k% 91-71 ,oa 

90-03 izfr”kr jghA okf'kZd thforrk nj 0&3] 3&6] 6&12 ekg o 

o;Ld voLFkk ij Øe”k% 86-73] 96-48] 97-53 rFkk 96-30 izfr”kr 

jghA fdlkuksa dks dqy 203 ¼93 uj o 110 eknk½ i'kq csps @ 

forfjr fd, x,A

ikVuokMh dk Ms;jh H®M+ d¢ #i esa vkuqoaf'kd 

lq/kkj ,oa fodkl 

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

ih-ds- efyd] vkj-lh- “kekZ] vfiZrk egkik=k] vjfoan l®uh ,oa vks-ih- 

dksyh ¼30-11-2020 rd½

tUe] 3] 6 ,oa 12 ekg dh vk;q ij lexz “kkjhfjd vkSlr Hkkj 

Øe”k% 3-57] 19-62] 32-34 ,oa 38-17 fdxzk jgkA lexz nSfud 
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vkSlr Hkkj o`f) 0&3 ,oa 3&6 ekg ds nkSjku Øe”k% 177-37 ,oa 

126-88 xzke jghA okf"kZd lekxe ,oa lekxe ds vk/kkj ij tUe 

nj Øe”k% 94-94 ,oa 75-74 izfr”kr jghA thforrk nj 0&3] 3&12 

ekg o o;Ld voLFkk ij Øe”k% 87-70] 97-58 rFkk 97-71 izfr”kr 

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

0-747 ,oa 1-158 fdxzk jgkA o"kZ d¢ n©jku dqy 50 ¼44 uj o 6 

eknk½ i'kq csps x,A

v©lr nSfud nw/k mRiknu 1] 2 ,oa 3 eghus d¢ fy, Øe'k% 0-887] 

0-862 ,oa 0-752 fdxzk FkkA mlh Ádkj] 1] 2 ,oa 3 eghus d¢ fy, 

dqy nwX/kkoLFkk nw/k mRiknu  Øe'k% 26-61] 51-71 ,oa 67-35 fdxzk 

FkkA jsoM+ esa 26-37] 13-19] 18-68 ,oa 41-76 izfr”kr ÒsM®+ esa v©lr 

nSfud nw/k mRiknu Øe”k% >1-0] 0-8&1-0] 0-5&0-8 ,oa <0-5 fdxzk 

vafdr fd;k x;kA mPpre 1-577 fdxzk nw/k mRiknu Òh vafdr 

fd;k x;kA

  nwX/kkoLFkk ds nkSjku ikVuokMh dk vkSlr nq/k mRiknu ¼fdxzk½

dkjd nSfud dqy

  1 ekg 2 ekg 3 ekg 1 ekg 2 ekg 3 ekg

ldy 0-887 0-862 0-752 26-61 51-71 67-35

Álo Øe ,u,l ,u,l ,u,l ,u,l ,u,l ,u,l

 ÁFke 0-878 0-819 0-673 26-34 49-13 60-62

 f}rh; 0-802 0-824 0-730 24-05 49-44 67-70

 r`rh; 0-944 0-924 0-850 28-38 55-35 76-56

 >prqFkZ 0-924 0-882 0-747 27-71 52-90 67-23

_rq ** ** ** ** ** **

 clar  0-616 0-549 0-500 18-49 32-95 45-01

 'kjn 1-158 1-174 1-000 34-73 70-47 90-06

lkIrkfgd nw/k mRiknu fp«k.k esa 1028 xzk ¼ÁFke  lIrkg½ ls 1283 

xzk ¼prqFkZ lIrkg½ rd dh Øfed o`f) ns[kh xbZ] ftlds ckn 

nwX/kkoLFkk d¢ 13 osa lIrkg esa vpkud de mRiknu ¼441 xzk½ ds 

lkFk yxHkx 800 xzk ¼10 osa & 11 osa lIrkg½ rd fxjkoV vkbZA

ikVuokMh H®M d¢ fy, Lruiku oØ

vkSlr nSfud nw/k mRiknu nwX/kkoLFkk ds 7 osa] 10 osa ,oa 13 osa lIrkg 

esa Lru ifjf/k ds lkFk lkFkZd ¼ih<0-001½ lg&lca/k FkkA Lruiku 

ds fofHkUu g¶rksa esa vkSlr nw/k mRiknu ij fofÒUu e‚QksZesfVªd 

y{k.kksa dk çHkko uhps fn;k x;k gS%

nwX/kkoLFkk ds 30&60 fnuksa ds chp 50 ikVuokM+h H®M+®a ls nqX/k ds 

uewus ,d= fd, x, ,oa lajpuk ds fy, fo'ys"k.k fd;k x;kA 

ikVuokM+h HksM+ ls nw/k esa olk] ,l,u,Q ,oa dqy Bksl inkFkksaZ dh 

lkaærk Øe'k% 4-42] 11-38 ,oa 15-78 Áfr'kr FkhA

ikVuokM+h eseuksa ds O;ogkj] vkgkj lsou] 'kkjhfjd ekikda] jä 

tSo jklk;fud fp«k.k] IykTek dksfVZlksy Lrj ,oa 'kjhj ds otu 

ij tYnh nw/k NqM+kus ds çHkko ds v/;;u us ladsr fn;k fd tUe d¢ 

60 osa fnu ij nw/k NqM+kus ls fcuk lexz fgr ls le>kSrk fd, eseus 

nw/k NqM+kus ds ruko dk lkeuk O;ogkj ,oa 'kkjhfjd j.kuhfr;ksa ds 

ek/;e ls djus esa l{ke cukrk gSA 

ikVuokM+h HksM+

1     2      3     4     5     6     7     8     9     10    11   12     13
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nwX/kkoLFkk dh fofÒUu voLFkkv®a ij ikVuokMh H®M+®a esa v©lr 

¼±S.E.½ Lru eki ¼lseh½ ,oa nSfud nw/k mRiknu ¼fdxzk½

y{k.k nwX/kkoLFkk d¢ lIrkg

  1 4 7 10 13

nw/k mRiknu 0-985 1-291 1-184 0-810 0-501

  ±0-037 ±0-047 ±0-040 ±0-036 ±0-270

Lru ifjf/k 40-31 39-71 38-66 36-20 31-97

  ±0-56 ±0-50 ±0-41 ±0-41 ±0-44

Lru xgjkbZ 16-37 15-69 14-95 13-59 12-76 

  ±0-23 ±0-20 ±0-31 ±0-19 ±0-29

Lru pkSM+kbZ 16-16 15-24 15-00 13-82 12-39

  ±0-20 ±0-34 ±0-14 ±0-18 ±0-28

LrukxzHkkx  5-48 4-69 4-30 3-30 3-26

dh yEckbZ ±0-19 ±0-16 ±0-17 ±0-17 ±0-15

LrukxzHkkx 6-59 5-90 5-71 5-54 4-71

dh ifjf/k ±0-19 ±0-23 ±0-24 ±0-12 ±0-18

LrukxzHkkx 14-49 14-04 14-07 13-23 11-95

d¢ chp nwjh ±0-16 ±0-25 ±0-26 ±0-17 ±0-22
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lseh RkFkk 19-23 Áfr”kr jgkA lekxe nj ,oa lekxe ds vk/kkj ij 

tUenj Øe”k% 89-80 ,oa 89-72 Áfr”kr jghA 

p®dyk HksM+ esa dqy thforrk 96-72 Áfr”kr jghA #X.krk esa 

vf/kdre dkj.k ¼40 Áfr”kr½ nqcZyrk ls] rRi'pkr~ nLr ¼16 

Áfr”kr½] U;qe®fu;k ¼11 Áfr”kr½] ?kko ¼10 Áfr”kr½ ,oa 

yMkiu@vfrrki ¼9 Áfr”kr ÁR;sd½ jgsA dqy 117 Ik”kq ¼84 uj o 

33 eknk½ fdlku®a d® cspss@forfjr fd, x,A 

ikVuokM+h HksM+ ls nw/k dh lajpuk vkSj HkkSfrd fo'ks"krk,a

ekin.M ek/;±ek-=q-

vklé lajpuk ¼Áfr'kr½
 olk  4-42±0-54
 ,l,u,Q 11-38±0-27
 ySDVkst 6-26±0-14
 ued 0-94±0-02
 çksVhu 4-17±0-10
 dqy Bksl inkFkZ 15-79±0-32
'kkjhfjd fo'ks"krk,
 pH 6-65±0-02
 teko fcanq (ºC) 0-60±0-05

2
 ?kuRo ¼xzk@lseh ½ 1-04±0-00
 fo|qr pkydrk ¼feyh lhesal½ 5-03±0-13

xyhpk Åu mRiknu gsrq pksdyk HksM+ dk 

vkuqoaf'kd lq/kkj 

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

vk”kh"k pkSiM+k] ,p-ds- u:yk] fueZyk lSuh] panu çdk'k] v'k®d dqekj] 

foey esgjks=k ,oa deykdj xqjo

p®dyk eseukas ds tUe 3] 6 ,oa 12 ekg dh mez ij v©lr “kkjhfjd 

Hkkj Øe”k% 2-69] 15-68] 22-51 ,oa 28-32 fdxzk jgkA dqy nSfud 

v©lr Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg dh vk;q ij Øe”k% 144-

98] 70-16 ,oa 30-45 xzke jghA eseukas esa ÁFke o f}rh; dYiu eas 

v©lr Åu mRiknu Øe”k% 910-31 ,oa 600-76 xzke jgkA o;Ld esa 

okf"kZd] clar] “kjn o lnhZ dh drju esa Øe”k% 1886-89] 691-42] 

525-99 ,oa 642-98 xzke v©lr Åu mRiknu gqvkA rraq O;kl] rraq 

yEckbZ ,oa esMwys”ku dk dqy v©lr Øe”k% 30-39 ekbZØk¡u] 6-84 

pksdyk HksM+

p;u }kjk xyhpk Åu mRIkknu ds fy, 

ekjokM+h HksM dk fodkl 

HksM+ fodkl ij usVodZ ifj;kstuk

,p-ds- u:yk] vk”kh"k PkkSIkMk] panu çdk'k] v”kksd dqekj] foey esgjks=k] 

enu yky ,oa deykdj xqjo 

tUe] 3] 6 o 12 ekg dh vk;q ij ldy vkSlr “kkjhfjd Hkkj 

Øe”k% 2-98] 15-82] 30-18 ,oa 34-22 fdxzk jgkA nSfud vkSlr 

Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg ij Øe”k% 138-19] 91-39 ,oa 

40-98 xzke jghA eseukas esa ÁFke drju eas v©lr Åu mRiknu 

656-16 xzke jgkA o;Ld dk okf"kZd] clar ,oa “kjn dYiu esa 

vkSlr Åu mRiknu Øe”k% 1195-46] 698-26 ,oa 443-13 xzke 

jgkA rUrq dk vkSlr O;kl] rUrq yEckbZ ,oa esMwys”ku Øe”k% 25-

26 ekbZØkWu] 6-49 lseh rFkk 45-61 izfr”kr jgsA okf"kZd 

lekxe nj rFkk lekxe ds vk/kkj ij iztuu nj Øe”k% 97-18 

,oa 84-15 izfr”kr jghA ekjokM+h HksM+ esa dqy thforrk 96-80 

Áfr”kr jghA dqy 142 HksM+ ¼123 uj o 19 eknk½ ljdkjh 

laLFkkv®a@xSj ljdkjh laLFkkv®a@ fdlku®a d® cspss@forfjr 

fd,A

ekjokM+h esa<+k

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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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 2-69 2-98 3-30 3-36 4-04 3-68
 3 ekg  15-68 15-82 16-58 18-63 19-76 15-30
 6 ekg  22-51 30-18 23-26 27-43 27-52 22-39
 12 ekg 28-32 34-22 29-77 37-22 35-17 27-87
iztuu 
lekxe izfr”kr  89-80 97-18 92-33 98-82 97-74 96-26

tUe nj izfr”kr ¼lekxe ds vk/kkj ij½ 89-72 84-15 84-27 89-29 92-31 87-22
vkSlr fpdukbZ ;qDr Åu mRiknu ¼fdxzk½ 
 izFke N% ekgh  0-910 0-656 0-741 0-950 0-860 1-000
 o;Ld okf"kZd 1-887 1-195 1-681 1-540 1-930 1-150
Åu xq.koRrk 
 rUrq yEckbZ ¼lseh-½  6-84 6-49 7-15 6-87 7-97 3-79
 rUrq O;kl ¼ekbZØkWu½  30-39 25-26 34-46 34-34 20-12 19-60
 esMwys”ku ¼izfr”kr½  19-23 45-61 36-24 12-92 0-12 0-60

{ks= esa ekxjk HksM+ksa dk vkuqoaf'kd lq/kkj ,oa 
ewY;kadu

HksM+ fodkl ij usVodZ ifj;kstuk

vk”kh"k pksIkM+k] ,p-ds- u:yk] fueZyk lSuh] ?kksl vyh] panu çdk'k] enu 

yky ,oa deykdj xqjo 

QkeZ bdkbZ% ekxjk eseuksa esa tUe 3] 6 ,oa 12 ekg dh vk;q ij 

“kkjhfjd Hkkj Øe”k% 3-30] 16-58] 23-26 ,oa 29-77 fdxzk jgkA 

nSfud vkSlr “kkjhfjd Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg ij 

Øe”k% 147-15] 72-95 ,oa 37-91 xzke jghA eseuksa esa izFke ,oa f}rh; 

Åu drju ij vkSlr mRiknu Øe”k% 741-46 ,oa 472-39 xzke 

jgkA o;Ld okf"kZd] clar] “kjn rFkk lnhZ dh dYiu esa vkSlr Åu 

mRiknu Øe”k% 1681-29] 517-31] 477-02 ,oa 612-66 xzke jgkA 

rUrq dk vkSlr O;kl] rarq yEckbZ ,oa esMwys”ku Øe”k% 34-46 

ekbZØkWu] 7-15 lseh ,oa 36-24 izfr”kr jgkA dqy lekxe ,oa 

lekxe ds vk/kkj ij iztuu nj Øe”k% 92-33 ,oa 84-27 izfr”kr 

jghA ekxjk HksM®a+ esa dqy thforrk 96-13 Áfr”kr jghA dqy 203 

HksM+ ¼130 uj o 73 eknk½ 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 69 ÒsM+ ikyd®a dh 7119 HksM+ksa ¼4294 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% 2-94] 14-97] 22-72 

,oa 28-07 fdxzk jgkA vkSlr o;Ld Åu mRiknu 580-84 xzke jgkA 

dqy okf"kZd iztuu nj 78-01 izfr”kr jghA 

iz{ks= esa HksM+ksa dks dqy 7862 QM+fd;k] 12086 HksM+ ekrk] 3000 

ihihvkj ds Vhds ,oa 10385 var%d`feuk”kd nok nh x;hA iz{ks= ls 

dqy 19 Átud es<+s [kjhns x, rFkk laLFkku QkeZ ls dqy 47 

Átud es<+s vaxhÑr ÒsM+ ikyd® d® ifj;®tuk d¢ mÌs”; d¢ 

vuqlkj forfjr fd;s x;sA 

ekxjk eSeus

eghu Åu mRiknu ds fy, mi&le'khrks".k 

tyok;q ifjfLFkfr esa la'ysf'kr HksM++ dk 

vkuqoaf'kd ewY;kadu ,oa lq/kkj 

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

vCnqy jghe ,oa vks-,p- prqoZsnh

clar 2020 d¢ n©jku iSnk gq, eseu®a esa tUe] 3 ,oa 6 ekg dh mez 

ij dqy “kkjhfjd Hkkj Øe”k% 3-68] 15-30 ,oa 22-39 fdxzk jgkA 

clar 2019 d¢ n©jku iSnk gq, eseu®a dk 12 ekg dh mez ij dqy 

“kkjhfjd Hkkj 27-87 fdxzk jgkA okf"kZd lekxe nj ,oa lekxe ds 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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vk/kkj ij tUe nj Øe”k% 96-26 ,oa 87-22 izfr”kr jghA eseuksa esa 

izFke N% ekgh ,oa o;Ld esa okf"kZd mu mRiknu Øe”k% 1-00 ,oa 1-

15 fdxzk jgkA izFke N% ekgh Åu dYiu esa rarq yEckbZ] rarq O;kl 

,oa esMwys”ku Øe”k% 3-79 lseh] 19-60 ekbZØkWu rFkk 0-60 izfr”kr 

jgkA eseuksa esa 0&3] 3&6 ,oa 6&12 ekg dh vk;q d¢ n©jku e`R;q nj 

Øe'k% 3-82] 1-32 ,oa 5-38 Áfr'kr jghA rFkkfi] o;Ld ÒsM+®a esa e`R;q 

nj 5-96 Áfr'kr jghA {ks= ds jsoM®a+ esa vkuqoaf”kd lq/kkj gsrq 

fdlkuksa ,oa i'kq ikyu foÒkx] fgekpy çns'k dks dqy 96 HksMsa ¼56 

uj o 40 eknk½ csps x;sA

,uVhvkj,l] xM+lk ij la'ysf'kr es<+k 

19-76] 27-52 ,oa 35-17 fdxzk jgkA vkSlr nSfud Hkkj o`f) 0&3] 

3&6 ,oa 6&12 ekg dh vk;q ij Øe”k% 174-66] 86-22 ,oa 42-50 

xzke jghA okf"kZd lekxe nj 97-74 izfr”kr jghA lekxe ds 

vk/kkj ij tuu nj 92-31 izfr”kr jghA vkSlr o;Ld okf"kZd Åu 

mRiknu uj esa 2-22 fdxzk ,oa eknk esa 1-64 fdxzk jgkA vkSlr çFke 

N% ekgh Åu mRiknu 0-91 ,oa 0-81 fdxzk Øe”k% uj ,oa eknk 

eseu®a esa jgkA vkSlr rarq O;kl] esMwys”ku ,oa rarq yEckbZ Øe”k%  

19-19 ekbZØkWu] 0-20 izfr”kr rFkk 3-79 lseh g®xsV esa ,oa 20-12 

ekbZØkWu] 0-12 izfr”kr rFkk 7-97 lseh o;Ld esa jgkA 0&3 ekg] 

3&6 ekg 6&12 ekg o o;Ld thforrk Øe”k% 99-52] 100-00] 100-

00 ,oa 99-50 izfr”kr jghA uLy lq/kkj gsrq dukZVd ,oa rfeyukMw 

ds fdlkuksa dks dqy 111 HksMsa ¼57 uj o 54 eknk½ csph xbZA

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

vkuqoaf'kd lq/kkj 

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

ih- fFk:eq:xu] ,-,l- jktsUnzu] th- ukxjktu] ,l-,e-ds- fFk:ekju] 

d¢- ipk;Iiu] th- eqjyh ,oa ,l- jktkikMh ¼16-03-2020 ls½

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% 4-04] 

,lvkjvkjlh eUukouwj ij Hkkjr esjhuks es<+k ,lvkjvkjlh eUukouwj ij vfodkyhu es<+k

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

dk vkuqoaf'kd lq/kkj 

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

,l-,e-ds- fFk:ekju] ,-,l- jktsUnzu] ih- fFk:eq:xu] th- ukxjktu] 

d¢- ipk;Iiu ,oa th- eqjyh

vfodkyhu esa tUe] 3] 6 ,oa 12 ekg dh vk;q ij vkSlr “kkjhfjd 

Hkkj Øe”k% 3-36] 18-73] 27-43 ,oa 37-22 fdxzk jgkA vkSlr nSfud 

Hkkj o`f) 0&3] 3&6 ,oa 6&12 ekg dh vk;q ij Øe”k% 210-96] 78-

08 ,oa 40-40 xzke jghA okf"kZd lekxe nj 98-82 izfr”kr jghA 

clar _rq esa lekxe ds vk/kkj ij tuu nj 89-29 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 0-97 ,oa 

0-93 fdxzk Øe”k% uj ,oa eknk esa jgkA vkSlr rarq O;kl] esMwys”ku 

,oa rarq yEckbZ Øe”k% 34-34 ekbZØkWu] 12-92 izfr”kr (hetero) ls 

38-55 izfr”kr (hairy) rFkk 6-87 lseh jgsA 0&3 ekg] 3&6 ekg 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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6&12 ekg o o;Ld thforrk Øe”k% 100-00] 98-44] 100-00 ,oa 

99-32 izfr”kr jghA uLy lq/kkj gsrq fdlkuksa dks dqy 72 HksMsa ¼34 

uj o 38 eknk½ csph xbZA

ls js'k®a dk mi;ksx djds ekU; fd;k x;kA ekxjk Åu dh rhu 

drju®a ¼Qjojh&ekpZ] twykbZ ,oa vDVwcj&uoacj½ esa ped vkSj 

ldy :i esa fofo/krk ns[kh xbZA

thu vfHkO;fä e as eklS eh cnykok as dk s tkuu s d s fy,] Xykls  60 eYw ;k as

}kjk pednkj vkjS  xjS &pednkj e as xfsz Mxa  d s ckn ekxjk HkMs ®+  a l s Åu 

d s diw ® a dk s ;knf̀PNd <xa  l s ,d= fd;k x;kA dyq  vkj,u, dk s

fudkyk x;k ,o a lhMh,u, r;S kj fd;k x;kA çe[q k djs kfVu çdkj I 

¼K31, K32, K33A, K33B, K34, K35, K36, K38, K39 ,o aK40½ 

,o a djs kfVu çdkj II ¼K81, K82, K83, K84, K85, K86 ,o aK87½ e as

Áfry[s k foÒns ® d ¢ fy, thu vfHkO;fä fp«k.k dk thu fof'k"V çkbejk as

dk mi;kxs  djr s g,q  fo'y"s k.k fd;k x;kA Áfry[s k vfHkO;fä u s fcuk 

¼de½ pednkj ekxjk HkMs ®+  a dh ryq uk e as pednkj HkMs ®+  a e as djs kfVu thu 

dh vi&fofu;fer vfHkO;fä fn[kkbAZ

ekxjk HksM+ks esa pedhyh Åu okys xq.k ds 

fy, mÙkjnk;h vkuqoaf'kd o xSj&vkuqoaf'kd 

dkjdksa dh igpku 

laLFkku ifj;kstuk% ,thch@ 01@02@17&20

jktho dqekj] ,-,l- ehuk] vt; dqekj] vk”kh"k pkSiMk ,oa ?kksl vyh 

Xyksl 60 e'khu dk mi;ksx djds HksM+ dh Åu ds oLrqfu"B ped 

ewY;kadu ds fy, çksVksd‚y dk U;wthySaM] fyad®Yu] Hkkjr esfjuks] 

pksdyk] ekxjk] ekyiqjk Åu ,oa eksgk;j cdjh tSls fofHkUu lzksrksa 
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vyx&vyx eghuksa esa ,df=r Åu dwi®a esa fofHkUu dsjkfVu thu ¼Y&v{k½ ds lkekU;h—r lkis{k vfHkO;fä ¼X&v{k½
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orZeku v/;;u ls ;g vuqeku yxk;k tk ldrk gS fd dsjkfVu 

çksVhu dh mPp ek=k Åu dh ped y{k.k dk fu/kkjZ .k dju s e as

egRoi.w k Z Hkfw edk fuHkk ldrh gAS  djs kfVu çkVs hu tlS  s K40, K82 ,o a

K84 Åu NYyh e as cgrq k;r l s O;ä fd, tkr s gAaS  ; s dB®j 

vYQk&djs kfVu de lYQj çkVs hu gkrs  s gAaS  oreZ ku dk; Z d s ifj.kke l s

irk pyrk g S fd pednkj ekxjk HkMs ®+  a e as djs kfVu thu dh lex z mPp 

vfHkO;fä pednkj Qus kVs kbi d s lkFk tMq h+  g®rh gAS  Åu d s NYyh 

vkjS  d‚fVdZ y {k=s  e as fo'k"s k :i l s O;ä fd, x, djs kfVUl dk Åu 

ped dh fn'kk e as ;kxs nku dju s e as fo'k"s k egRo gAS  

bu thuk as e as ,dy U;fw Dy;kVs kbM cg:q irkvk as ¼,l,uih½ dk irk 

yxku s d s fy, bue as l s dNq  thuk as d s U;fw Dy;kVs kbM vuØq ek as dk vkx s

fo'y"s k.k fd;k x;kA Tajima's ¼Mh½ rVLFkrk ijh{k.k l s K33 

Áfry[s k® a d s ;Xq e vuØq ek as d s fy, Mh eku &0-212492 fu/kkfZ jr fd;k 

tkuk n'kkrZ k g S fd rVLFk mRifjoruZ  ifjdYiuk dk pednkj ekxjk 

HkMs ®+  a e as K33 d s U;fw Dy;kVs kbM cg:q irk dh O;k[;k dj ldrh gAS  

ekxjk K33 Øek as e as l=g xyr vFk Z fHkUurk, a n[s kh xb]aZ  ftue as l s 12 

fofo/krk, a igy s ugh a crkb Z xb Z FkhAa

çksVhu QkLQkfjyhdj.k e/;orhZ fQykesaV lajpuk vkSj dk;Z ds 

;a=or fofu;eu esa ,d egRoiw.kZ f[kykM+h gSA ekxjk K33 çksVhu 

vuqØeksa esa vuqekfur LFkku®sa us ladsr fn;k fd lsjhu ¼,l½] 

Fkzsvksuhu ¼Vh½ vkSj Vk;jksflu ¼okbZ½ esa vf/kd QkLQksfjyhdj.k 

{kerk gSA lcls fnypLi :i ls ekxjk K33 thu esa ns[ks x, 

yxHkx lHkh xyr le> okys mRifjorZu bu ,feuks vEy®a esa vkrs 

gSaA blds vykok] ekxjk HksM+ ls dsjkfVu 82 mRNA dks Hkh Øec) 

fd;k x;k Fkk ,oa ORFs esa ukS SNPs dh fo'ks"krk Fkh] ftuesa ls 

ikap i;kZ;okph gSa ,oa pkj xSj&i;kZ;okph gSaA

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

gsrq vkuqoaf'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-ts- ikafM;u ,oa lj®cuk 

ljdkj

cPPkksa ¼2019&20 ds nkSjku tUesa½ dk tUe] 3] 6 ,oa 12 ekg dh vk;q 

ij “kkjhfjd vkSlr Hkkj Øe”k% 3-07] 11-18] 18-71 ,oa 30-40 fdxzk 

jgkA 0&3 ,oa 3&12 ekg ds nkSjku nSfud vkSlr Hkkj o`f) Øe”k% 

89-65 ,oa 69-65 xzke jghA o"kZ 2019&20 ds nkSjku Álfor cdjh;®a 

esa 90 fnuksa] 150 fnuksa] dqy nqX/k mRiknu ,oa nqX/k vof/k dk vkSlr 

Øe”k% 76-11] 109-04] 116-51 yhVj ,oa 173-53 fnu FkkA 

nwX/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% 94-40 

,oa 104-35 izfr”kr d¢ lkFk tUe ds le; cPpksa dh  la[;k 1-22 

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% 2-86] 2-54] 0-00 ,oa 2-03 izfr”kr jghA 

dqy 132 cdfj;k¡ ¼95 uj ,oa 37 eknk½ fdlkuksa] ljdkjh ,oa xSj 

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

lq/kkj gsrq csph xbZA

fljksgh cdjh;ksa dk jsoM+

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



y®fc;ka] eksfjaxk ds iÙks] LVkbykslSaFkl ¼stylosanthes) ?kkl vkSj 

fjtdk ?kkl dks feykdj cuk, x,A fu;a=.k esa 75 Áfr'kr ds Lrj 

ij eDdk&26 Áfr'kr] tkS&29 Áfr'kr] ewaxQyh dsd&12 Áfr'kr] 

ljlksa dsd&2 Áfr'kr] fry dsd&3 Áfr'kr] [kfut feJ.k vkSj 

ued&1 Áfr'kr lkFk feyk;s x;sA ijh{k.k lewgksa esa] vkblks& 

ukbVªksftul TMR cukus ds fy, ewaxQyh dsd vkSj xsgwa pksdj ds 

vuqikr esa dqN lek;kstu fd, x,A bld¢ QyLo#i Vh1 esa 

ewaxQyh dsd dks 11 Áfr'kr rd de fd;k x;k ,oa 1 Áfr'kr xsgwa 

pksdj feyk;k x;kA Vh3 esa ewaxQyh dsd dks 9 Áfr'kr rd de 

fd;k x;k ,oa 3 Áfr'kr xsgwa pksdj feyk;k x;kA Vh3 esa dksbZ 

cnyko ugha fd;k x;kA LMF f[kykus ls rhu eghus ds 'kkjhfjd 

otu esa lq/kkj gqvk ,oa Vh3 rFkk Vh1 leqg esa vkSlr nSfud o``f) esa 

c<+ksrjh Øe'k% 25-7 Áfr'kr ,oa 12-5 Áfr'kr v  f/kd gqbZA

nw/k NqMkusa dh iwoZ voLFkk esa vyx&vyx çksVhu lzksr ds lkFk 
nw/k izfrLFkkid fiyk, x, eseuksa ds rqyukRed vkSlr nSfud o`̀f) 

fQfu'kj eseuksa dk iks"k.k 

fofÒUu pkjk lzksrksa ds lkFk ldy fefJr vkgkj f[kyk, x;s 

fQfu'kj eseuksa esa iks"kd rRoksa dk mi;ksx] thok.kqoh; 

u«ktu la'ys"k.k] o`f) çn'kZu] y®Fk y{k.k ,oa lajpuk% 

lŸkkbZl ekyiqjk uj eseuksa ¼90 fnu dh vk;q½ dks rhu lewgksa esa 

foHkkftr fd;k x;k vkSj 75 fnuksa rd rhu vyx&vyx TMR 

f[kyk;k x;kA TMR esa 75 Hkkx jkfrc feJ.k ,oa 25 Hkkx 

vyx&vyx pkjk lzksrksa dk fgLlk FkkA pkjk lzksr TMR&1 esa 

eksfjaxk dh ifÙk;ka] TMR&2 esa LVkbykslSaFkl vkSj TMR&3 esa 

iks"k.k ,oa çtuu }kjk HksM+ksa dh mRikndrk c<+kuk

#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

vkj-,l- HkV~V] ,- lkgw] lj®cuk ljdkj] ,l-ds- lka[;ku ¼10-09-2020 

rd½ ,oa vjfoUn l®uh 

nw/k NqMkusa iwoZ iks"k.k

nw/k NqMkusa dh iwoZ voLFkk d¢ n©jku fofÒUu ç®Vhu lzksr d¢ 

lkFk nqX/k izfrLFkkid fiyk, x, eseuksa esa mRikndrk 

çn'kZu % nw/k NqMkusa dh iwoZ voLFkk okys eseu®a esa fdQk;rh ykxr 

ij fodkl ds çn'kZu dk vuqdwyu djus ds fy, vijaijkxr 

çksVhu lzksr dk mi;ksx djds nqX/k izfrLFkkid rS;kj fd;k x;kA 

,d lIrkg dh mez d¢ eseuksa ¼40½ dks 90 fnuksa ds fy, 2x2 

QSDV®fj;y fMtkbu esa 4 lewgksa esa fu#ís';rk lss j[kk x;kA eseu®a 

d® eDdk dsd ¼MC+½ ,oa fcuk eDdk dsd ¼MC-½ ds lkFk olk ds 

nks Lrjksa ¼8 ,oa 16 Áfr'kr½ ds lkFk nqX/k izfrLFkkid f[kyk;k 

x;kA blds vfrfjä lHkh lewgksa ds eseuksa dks bZPNkuqlkj jkfrc 

feJ.k ,oa 'kgrwr dh ifÙk;ka nh x;hA vkSlr çksVhu lzksr d¢ #i esa 

eDdk dsd ds lkFk 8 ,oa 16 Áfr'kr olk okys nqX/k izfrLFkkid 

[kkus okys eseuksa esa 'kq"d nzo vUrxZzg.k esa Øe'k% 11-4 ,oa 6-2 

Áfr'kr dk lq/kkj gqvkA eDdk dsd ds lkFk 8 ,oa 16 Áfr'kr olk 

okys nqX/k izfrLFkkid f[kykus ij vkSlr nSfud o``f) ¼xzke@fnu½ 

Øe'k% 6-7 ,oa 3-2 Áfr'kr vf/kd FkhA

rjy nw/k QkewZys ,oa vyx&vyx ldy fefJr vkgkj 

f[kyk, x, eseuksa dh rqyuk esa ijaijkxr :i ls ikys gq, 

eseuksa ds nw/k NqMkusa dh iwoZ voLFkk esa çn'kZu% 15 fnu dh 

mez ds 64 ekyiqjk eseuksa dks leku :i ls pkj lewgksa ¼8 uj ,oa 8 

eknk½ esa foHkkftr fd;kA fu;a=.k lewg ¼Vh0½ esa eseuksa dks Lora«k 

nqX/k&iku ds lkFk ikjaifjd f[kykbZ ç.kkyh ij ikyk x;k] tcfd 

ijh{k.k lewgksa ¼Vh1] Vh2 ,oaVh3½ esa eseuksa dks çfrfnu ekud 

çksVksd‚y ds vuqlkj rjy nw/k QkewZyk ¼LMF½ Ánku fd;k x;kA 

pkj ldy fefJr vkgkj ¼TMR½ Øe'k% 25 Áfr'kr elyk gqvk 
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fjtdk FksA jkfrc feJ.k esa eDdk&34] tkS&26] lks;kchu cht&13] 

[kfut feJ.k&1-5 vkSj ued&0-5 fdxzk çfr fDoaVy feyk, x,A 

bZPNkuqlkj f[kykbZ çksVksd‚y d¢ lkFk vkgkj dh nh xbZ ek«kk ,oa 

NksM+s x, vo'ks"k dk nSfud vfÒys[ku fd;k x;kA eksfjaxk iÙkksa dks 

f[kykus ds lkFk thok.kqoh; u«ktu la'ys"k.k esa lq/kkj gqvk ftlls 

TMR&1 leqg d¢ eseuksa esa vafre 'kkjhfjd otu ¼165 fnu½ esa 

lq/kkj gqvkA lcls de otu LVkbykslSaFkl ¼TMR&2½ ?kkl 

f[kykus okys lewg esa ntZ fd;k x;kA eksfjaxk iÙkksa dks f[kykus ls 

ÁFke Åu dYiu ij Åu dh iSnkokj vf/kd ntZ dh xbZA y®Fk 

y{k.kksa us dksbZ egRoiw.kZ varj ugha n'kkZ;kA

eksfjaxk] 'kgrwr iÙkksa ,oa LVkbykslSaFkl ?kkl ds lkFk lEiw.kZ vkgkj 

ofÍdk f[kykus ij fQfu'kj eseuksa esa of̀) çn'kZu ,oa y®Fk y{k.k% 

eksfjaxk ifÙk;ksa ¼CFB&1] 'kgrwr ifÙk;ksa ¼CFB&2½ ,oa 

LVkbykslSaFkl ?kkl ¼CFB&3½ ds 30 Áfr'kr çR;sd ds lkFk&lkFk 

jkfrc feJ.k ¼65 Áfr'kr½ ,oa xqM+ ¼5 Áfr'kr½ feJ.k ls rhu çdkj 

ds ofÍdk,W cukbZ x;h vkSj çR;sd lewg esa 10 uj fQfu'kj eseuksa 

dks bZPNkuqlkj f[kyk;k x;kA vkgkj d® vkblks&ukbVªksftul 

cukus ds fy, çR;sd lewg esa feyk;k x;k jkfrc feJ.k FkksM+k 

vyx jgkA CFB&1 esa jkfrc feJ.k esa eDdk&39] tkS&35] 

lks;kchu&13] fry dsd&8] ljlksa dsd&1] ewaxQyh dsd&2] 

'khjk&5] [kfut feJ.k&1-5 ,oa ued& 0-5 Áfr'kr lekfgr Fks 

ftUgsa CFB&2 vkSj CFB&3 esa eDdk&37] tkS&34] lks;kchu&13] 

fry dsd&8] ljlksa dsd&4] ewaxQyh dsd&4] 'khjk&5] [kfut 

feJ.k&1-5 ,oa ued&0-5 Áfr'kr ds :i esa la'kksf/kr fd;k x;kA 

bu ofÍdkv© dks f[kykus ls vU; nks lewgksa dh rqyuk esa CFB&1 

[kkus okys eseuksa esa vf/kd 'kkjhfjd otu ¼29-9 fdxzk½ ,oa csgrj 

vkgkj :ikarj.k vuqikr ¼6-4½ gqvkA 'kgrwr iÙkksa dh rqyuk esa 

eksfjaxk ifÙk;ksa dks [kkus okys eseuksa esa vkSlr nSfud o``f) ,oa vkgkj 

:ikarj.k vuqikr esa Øe'k% 44-2 ,oa 9-9 çfr'kr lq/kkj gqvkA ;g 

vU; lewgksa dh rqyuk esa vf/kd 'kq"d nzo vUrxZzg.k] csgrj u«ktu 

larqyu ,oa #esu fd.ou esa vf/kd çksfi;ksfud vEy mRiknu vkSj 

de gq, ehFksu mRiknu ds dkj.k FkkA o/k y{k.k leku jgsA

çHkko% xHkkZoLFkk ds funku ds ckn] cgq Òzq.k /kkj.k okyh 22 

vfo'kku ÒsM+®a dks nks lewgksa esa foHkkftr fd;k x;k ,oa çR;sd ÒsM+ 

dks xHkkZoLFkk ds vafre frekgh ds nkSjku 500 ¼G-I½ vkSj 600 xzke  

¼G-II½ jkfrc feJ.k Áfrfnu fn;k x;kA lHkh ÒsM+®a dks 4 ?kaVs pjkbZ 

,oa bZPNkuqlkj lsUØl ?kkl fn;k x;kA G-I ÒsM+®adh rqyuk esa G-II 

esa 'kjhj dk otu vf/kd FkkA nSfud 'kq"d nzo vUrxZzg.k G-I esa 

939-2 xzke ,oa G-II esa 1029-2 xzke FkkA

bu i`FkDd®a }kjk [kstjh ds iÙkksa dh bu foVªks 'kq"d nzo ikpu {kerk  

37-0&42-0 çfr'kr rd jgrh gSa tks vf/kdre RSAA43 

(Streptococcus bovis) ds }kjk FkhA

cgqizt vfo'kku HksM+ksa esa lEiw.kZ mRiknu 

pØ ds fy, ikS"kf.kd vk¡dyu

laLFkku ifj;kstuk% ,u;wVh@01@01@17&20

,l-ds- lka[;ku ¼10-09-2020 rd½] ,- lkgw] vkj-,l- HkV~V] ,-ds- f”kans 

¼31-10-2020 rd½] vkj-lh- 'kekZ ,oa f'kYih djdVs ¼29-09-2020 ls½

xHkkZoLFkk ,oa nqX/kkoLFkk ds nkSjku iks"k.k ds vyx&vyx 

Lrj dk vfo'kku ÒsM+®a ,oa mudh larkuksa ds çn'kZu ij 

Ik'kqfpfdRlh; O;kf/k lao/kZu&jkseaFk 

lw{ethoh thok.kq

usVodZ ifj;kstuk

,- lkgw] 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 lkr i`FkDd®a 

dks vyx dj vuqØfer fd;k rFkk ohVhlhlh fji‚ftVjh] 

,uvkbZ,,uih csaxyq# ¼lcfe'ku vkbZMh% vkj,l,, 57 ls 

vkj,l,, 63 vkSj thu cSad uacj ,eMCyq227617 ls 

,eMCyq227623½ dks tek fd;k x;kA i`FkDd vfuok;Z vok;qthoh 

,oa etcwr tannase fØ;kdkjh FksA i`FkDd®a dh igpku Bacillus, 

Enterococcus ,oa Virgibacillus thul ds #i esa gqbZA

Vsfuu fo[kaMu i`FkDd®a dh bu foVªks 'kq"d nzo fo[kaMu 

{kerk% fQYVj isij fo[kaMu ¼FPD½ xfrfof/k ij] igys d¢ i`FkDd®a 

RSAA22, RSAA24, RSAA25, RSAA28, RSAA29, 

RSAA32, RSAA34, RSAA35 ,oa RSAA43 us fo'oluh; 

FPD xfrfof/k 3-2 & 15-4 µmol Xywdkst@?kaVk n'kkZ;hA 
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'kq"d nzo ikpu {kerk ¼çfr'kr½

?kkl ds lkFk Øe'k% 12-3] 16-9 ,oa 19-6 gqvkA eksfjaxk ifÙk;ksa esa 

'kgrwr ifÙk;ksa ,oa LVkbykslSaFkl ?kkl f[kykbZ dh rqyuk esa ehFksu 

mRltZu ds ek/;e ls ÅtkZ ¼ikpd ÅtkZZ½ dk uqdlku 3-70 vkSj  

6-03 çfr'kr de gqvkA ;g #esu fd.ou d¢ vf/kd ç‚fi;®fud 

vEy mRiknu dh rjQ cnyko ds dkj.k Fkk ,oa vU; lewgksa dh 

rqyuk esa vf/kd thok.kqoh; u«ktu la'ys"k.k feykA
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RSAA43

RSAA35

RSAA34

RSAA32

RSAA29

RSAA28

RSAA25

RSAA24

RSAA22

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 ,-lkgw
            
fofÒUu pkjk lzksrksa ds lkFk ldy fefJr vkgkj f[kyk, x;s 

eseuksa esa ehFksu mRltZu ,oa thok.kqoh; u«ktu la'ys"k.k% 

eksfjaxk ds iÙkksa] LVkbykslSaFkl ,oa fjtdk ?kkl çR;sd ds 25 

Áfr'kr ls cus ldy fefJr vkgkj f[kyk;s x, fQfuf'kj eseu®a esa 

ehFksu mRltZu ,oa thok.kqoh; u«ktu la'ys"k.k dk v/;;u fd;k 

x;kA ehFksu mRltZu çfr fdyks 'kq"d nzo vUrxZzg.k fjtdk ?kkl 

ds lkFk 26-6] eksfjaxk ifÙk;ksa ds lkFk 28-9 ,oa LVkbykslSaFkl ?kkl 

ds lkFk 44-3 xzke FkkA ehFksu ds ek/;e ls ikpd ÅtkZ dk uqdlku 

LVkbykslSaFkl ?kkl ¼19-4 çfr'kr½ dh rqyuk esa fjtdk ?kkl ¼11-8 

çfr'kr½ ,oa eksfjaxk dh ifÙk;ksa ¼14-1 çfr'kr½ dh f[kykbZ ij de 

FkkA eksfjaxk dh ifÙk;ksa okys TMR dk #esu esa csgrj :i ls 

fd.ou gqvk ,oa vf/kd dqy ok"i'khy olh; vEy lkaærk çkIr 

dhA LVkbykslSaFkl ¼6-7 xzke½ ,oa fjtdk ?kkl ¼5-7 xzke½ f[kykbZ 

dh rqyuk esa thok.kqoh; u«ktu la'ys"k.k izfr fdxzk 'kq'd nzo 

vUrxZzg.k Hkh vf/kd FkkA

ekyiqjk fQfu'kj eseuksa esa ehFksu esa deh ,oa thok.kqoh; 

u«ktu la'ys"k.k ij eksfjaxk] 'kgrwr ,oa LVkbykslSaFkl pkjk 

ds lkFk lEiw.kZ vkgkj ofÍdk f[kykus dk çHkko% fQfu'kj 

eseu®a ¼30½ dks rhu lewgksa esa ckaVk x;k ,oa 30 çfr'kr eksfjaxk 

ifÙk;ksa ¼CFB&1½] 'kgrwr ifÙk;ksa ¼CFB&2½ ,oa LVkbykslSaFkl 

?kkl ¼CFB&3½ d¢ lkFk jkfrc feJ.k ¼65 çfr'kr½ rFkk 'khjk ¼5 

çfr'kr½ ls cuh lEiw.kZ vkgkj ofÍdk f[kykbZ xbZA nSfud ehFksu 

mRltZu ¼xzke½ eksfjaxk ifÙk;ksa] 'kgrwr ifÙk;ksa ,oa LVkbykslSaFkl 
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fofHkUu pkjk lzksrksa ij eseuksa }kjk nSfud ehFksu mRltZu

Ik'kqvksa esa iztuu {kerk c<kusa gsrq iks"k.kh; 

,oa “kjhj fØ;kRed mik; 

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

,l-ds- lka[;ku ¼10-09-2020 rd½] ,-lkgw] jktho dqekj ,oa ,-,l- egyk
            
ekyiqjk uj eseuksa esa ;qokoLFkk ,oa ;kSoukLFkk ds ckn ds oh;Z 

dh xq.koÙkk ij VSfuu ¼[kstjh ds iÙkksa½ dks f[kykus dk 

çHkko% fQfu'kj ekyiqjk uj eseuksa ¼16½ dks nks lewgksa esa foHkkftr 

fd;k x;kA lHkh eseuksa dks vyx&vyx j[kk x;k ,oa 300 xzke 

jkfrc feJ.k ¼eseuk vkgkj½ ,oa lsUØl $puk Òwlk ¼fu;af«kr% leqg 

1½ rFkk lsUØl $ puk Òwlk $ [kstM+h ds iÙks ¼350 xzke½ ¼leqg 2½ 

dh is'kd'k dh xbZA eseuksa dks 7 eghus dh mez esa —f=e ;ksfu fof/k 

}kjk oh;Z nku ds fy, çf'kf{kr fd;k x;kA ;qokoLFkk ¼de ls de 

50 çfr'kr xfr'khy 'kqØk.kqvksa ds lkFk L[kyu½ ;k eseus 10 eghus 

dh mez rd igqap x, gksa] tks Hkh igys gks] rd lkIrkfgd varjky 

ij oh;Z ldayu dk ç;kl fd;k x;kA leqg 1 dh vis{kk leqg 2 esa 

'kjhj ds otu] 'kjhj ds eki vkSj o`"k.k ekinaMksa esa egRoiw.kZ o`f) 

ns[kh xbZA laHkksx l= d¢ n©jku L[kyu la[;k leqg 2 ¼1-37½ dh 

vis{kk leqg 1 ¼0-35½ esa rqyukRed :i ls de FkhA v/;;u vof/k 

ds nkSjku ;g ns[kk x;k fd leqg 1 esa 62-5 çfr'kr dh rqyuk esa 

leqg 2 esa dsoy 37-5 çfr'kr eseuksa us ;kSou çkIr fd;kA tcfd] 

vkSlr vk;q ftl ij eseus dks ;kSou çkIr gqvk leqg 1 ¼257-4 fnu½ 

dh rqyuk esa leqg 2 ¼232-66 fnu½ esa xsj&lkFkZd #i ls de FkhA 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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;kSou çkIr djus d¢ ckn yxkrkj 3 L[kyu esa oh;Z xq.k tSls voh;Z 

ek=k] æO;eku dh xfr'khyrk ,oa 'kqØk.kq lkaærk leqg 1 ds eseu®a 

dh vis{kk leqg 2 ds eseu®a esa csgrj FksA

eknk eseu®a ds ;kSou ij ¶ysoksuksbM vkSj i‚yhQsuksYl 

¼eksfjaxk vkSj 'kgrwr iSysV½ f[kykus dk çHkko % N% ekg mez dh 

vfo'kku eknk eseu®a ¼32½ dks pkj lewgksa esa Øejfgr <ax ls 

foHkkftr fd;k x;kA leqg 1 f[kykbZ çksVksd‚y esa pjkbZ $jkfrc 

feJ.k ¼200 xzke@ fnu dh nj ls½ $ eksfjaxk iSysV ¼100 

xzke@fnu dh nj ls½ FkkA vU; lewgksa esa blh rjg ds çksVksd‚y dks 

viuk;k x;k flok; eksfjaxk dks 'kgrwr iSysV ds lkFk leqg 2 esa] 

eksfjaxk $ 'kgrwr iSysV ¼50%50½ ds lkFk leqg 3 esa çfrLFkkfir 

fd;k x;k tcfd leqg 4 eseu®a ¼fu;a=.k½ dks lkekU; vkgkj 

f[kyk;k x;kA vU; lewgksa dh rqyuk esa leqg 2 vkSj leqg 3 eseuksa 

esa vf/kd otu ik;k x;kA leqg 2 eseus 307 fnuksa esa] rRi'pkr~ 

leqg 3 ¼315 fnu½ ,oa leqg 1 ¼330 fnu½] ;qokoLFkk ¼igyh xehZ½ esa 

vk,A leqg 3 eseuksa us eknk esa rko dk mPpre vuqikr ¼50 

Áfr'kr½ ,oa mlds ckn leqg 1 ¼25 Áfr'kr½ us fn[kk;kA bl 

vof/k ds nkSjku leqg 4 ls dksbZ Hkh tkuoj rko esa ugha feykA

Vh&2 ,oa Vh&3 lewg esa Øe'k% 16-43] 17-21] 18-14 ,oa 17-00 

fdxzk FkkA ç;ksx ds 45 fnuksa ds ckn] 'kjhj dk otu fu;a=.k] 

Vh&1] Vh&2 ,oa Vh&3 lewg esa Øe'k% 19-30] 19-81] 20-31 ,oa 19-

49 fdxzk FkkA

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 ,oa v'kksd dqekj

QhM ,fMfVOl ds :i esa fVuksLiksjk d‚fMZQksfy;k ¼fxyks;½ ruk ,oa 

,Ecfydk v®fQlhusfyl ¼vkaoyk½ Qy ds vkgkj ;®x'khy ds :i 

esa iks"kf.kd ,oa Áfrj{kk fofu;ked egRo ds ewY;kadu ds fy,] 'khr 

ÁlaLdj.k rduhd }kjk tM+h&cwfV;ksa dk pw.kZ rS;kj fd;k x;kA 

ekxjk eseu¨a ¼28½ dks 4 mipkj lewgksa esa leku :i ls foHkkftr 

fd;k x;kA lHkh eseuksa dks 90 fnuksa ds fy, çfrfnu 300 xzke 

jkfrc feJ.k ds lkFk ewaxQyh pkjk bZPNkuqlkj f[kyk;k x;k ,oa 8 

?kaVs pjus fn;kA blds vykok] Vh&1 ,oa 2 lewgksa ds eseuksa dks 

jkfrc feJ.k esa Øe'k% ,Ecfydk v®fQlhusfyl ,oa fVuksLiksjk 

d‚fMZQksfy;k ¼@ 1-5 xzk@fdxzk 'kjhj otu½ ds lkFk fn;k x;kA 

Vh&3 lewgksa ¼fu;a=.k½ ds eseu®a dks ekud Áfrj{kk fofu;ked ¼6 

eseu® dks MsDlkfeFkkl®u @ 0-6 fexzk@fdxzk 'kjhj out ,oa ,d 

eseus dks ysokfelksy @ 0-8 fexzk@fdxzk 'kjhj otu½ fn;k x;kA 

mipkj ds 3 fnuksa ds ckn] MsDlkfeFkkl®u mipkfjr 6 eseuksa dks] 

çR;sd 3 ds lewg esa fVuksLiksjk d‚fMZQksfy;k ,oa ,Ecfydk 

v®fQlhusfyl f[kyk;k x;kA çkjafHkd 'kjhj otu fu;a=.k] Vh&1] 

rjy ,oa fgeljaf{kr eas<+k oh;Z dh çtuu nj esa 

lq/kkj ds fy, vfHkuo gLr{ksi 

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

vkj-ds- ikWy] nsosUnz dqekj],-,l- egyk] ,l-oh- cfgjs ¼09-12-2020 rd½ 

,oa jk?kosUnz flag

oh;Z foLrkjd esa dkcksZfDlfeFkkby lsyqykst ¼CMC½ dh 

iwjdrk dk es<+s d¢ oh;Z d¢ rjy laj{k.k ,oa xHkkZ/kku nj ij 

çHkko vkB o;Ld ekyiqjk es<+®a ls L[kfyr oh;Z d® ,df«kr fd;k % 

,oa0] 0-1] 0-2] 0-3] 0-4 rFkk 0-5 Áfr'kr ¼w/v½ CMC dh iwjdrk ds 

lkFk vaMs dh tnhZ&lkbVªsV&Xywdkst ¼EYCG½ ds lkFk foLrkfjr 
6¼800x10 'kqØk.kq@feyh½ fd;k ,oa 3&5 fMxzh lsfYl;l ij 96 ?kaVs 

rd laxzghr fd;k x;kA dqy feykdj] nksuksa 'kqØk.kq xfr'khyrk 

vkSj cyxfr CMC&mipkfjr ,oa fu;a=.k lewgksa ds chp rqyuh; 

FksA gkykafd] 'kqØk.kq xfr'khyrk ,oa xfrt fo'ks"krkvksa esa ls çR;sd 

ij HkaMkj.k dh vof/k dk egRoiw.kZ çHkko iM+kA 'kqØk.kq thou 

{kerk] mPp f>Yyh dksysLVª‚y ,oa mPp ekbVksd‚fUMª;y f>Yyh 

{kerk okys çfr'kr 'kqØk.kq fu;a=.k vkSj CMC&mipkfjr uewuksa ds 

chp rqyuh; FksA la/kkfjr 'kqØk.kq vis{kk—r de Fks] tcfd 

xSj&la/kkfjr 'kqØk.kq fu;a=.k dh rqyuk esa CMC&mipkfjr uewuksa 

esa lkFkZd #i ls vf/kd FkkA nksuksa dk;kZRed f>Yyh v[kaMrk vkSj 

,Økslksey v[kaMrk 0-2 Áfr'kr CMC&mipkfjr uewus esa mPpre 

Fkh] gkykafd] fu;a=.k ds lkFk varj xSj&lkFkZd FkkA fu;a=.k dh 

rqyuk esa 0-2 Áfr'kr CMC&mipkfjr uewus esa dqy 

v‚Dlhdj.kjks/kh {kerk vis{kk—r vf/kd Fkh tcfd fyfiM 

isj‚fDlMs'ku de FkkA 48 ?kaVs rjy&lajf{kr oh;Z ds lkFk çtuu 

ijh{k.k ls irk pyk fd oh;Z esa 0-2 Áfr'kr CMC dh mifLFkfr 

xHkkZ/kku nj dks udkjkRed :i ls çHkkfor djrh gSA var esa] oh;Z 

foLrkj esa 0-2 Áfr'kr CMC dh iwjdrk dqN egRoiw.kZ 'kqØk.kq 

dk;ksaZ esa lq/kkj djrs gSa] gkyk¡fd ;g rjy&lajf{kr eas<+k oh;Z dh 

xHkkZ/kku nj dks udkjkRed :i ls çHkkfor djrk gSA

eas<+k oh;Z ds fgelja{k.k ij dkcksZfDlfeFkkby lsyqykst ds 

çHkko dk ewY;kadu% vkB o;Ld ekyiqjk es<+®a ls L[kfyr oh;Zd® 

,df«kr fd;k ,oa 5 ;k 6 Áfr'kr fXylj‚y rFkk 0] 0-25] 0-5] 0-75 

rFkk 1-0 Áfr'kr ¼w/v½ CMC dh iwjdrk ds lkFk 

VSl&fVªl&QzwDVksl&vaMs dh tnhZ ¼TFEY½ ds lkFk foLrkfjr 
6¼800x10  'kqØk.kq@feyh½ dj 0-25 feyh Ýsap feuh LVª‚ esa iSd 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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fd;k x;kA LVª‚ d® BaMs dSfcusV ds vanj mÙkjksÙkj 5 fMxzh 

lsfYl;l rd BaMk fd;k x;k vkSj fQj jsfÝtjsVj ¼2&5 fMxzh 

lsfYl;l½ ds vanj 22 ?kaVs ds fy, larqfyr fd;k x;kA LVª‚ dks 

&25 fMxzh lsfYl;l @ feuV ls &125 fMxzh lsfYl;l rd çksxzke 

;ksX; lsy Ýhtj dk mi;ksx djds tek;k vkSj var esa rjy 

ukbVªkstu esa Mqcks;k x;kA fu;a=.k dh rqyuk esa 0-75 Áfr'kr 

CMC&mipkfjr lewg esa fi?kyu i'pkr çxfr'khy xfr vf/kd 

FkhA dqy feykdj] nksuksa iwoZ&Ýht vkSj fi?kyu i'pkr 'kqØk.kq 

xfrt fo'ks"krk,W CMC& mipkfjr ,oa fu;a=.k lewgksa ds chp 

rqyuh; FkhA fi?kyu i'pkr 'kqØk.kq thou {kerk] ,Økslksey 

v[kaMrk vkSj mPp f>Yyh dksysLVª‚y ¼mCHO½ ds lkFk mPp 

ekbVksd‚fUMª;y f>Yyh {kerk ¼hMMP½ okys çfr'kr 'kqØk.kq 

nwljksa dh rqyuk esa 0-25 çfr'kr CMC&mipkfjr uewuksa esa vf/kd 

FksA nksuksa hMMP vkSj xSj&la/kkfjr lkekU; 'kqØk.kq dkQh vf/kd 

Fks tcfd dk;kZRed f>Yyh v[kaMrk] 6 Áfr'kr fXylj‚y dh 

rqyuk esa 5 Áfr'kr fXylj‚y dh mifLFkfr esa vis{kk—r vf/kd 

FkhA var esa] 5 Áfr'kr fXylj‚y dh mifLFkfr esa 0-25 Áfr'kr 

CMC ds ifj.kkeLo:i fi?kyu i'pkr 'kqØk.kq dk;Z vf/kd gksrs 

gSaA bl çdkj] CMC us fXylj‚y ds lkFk lgfØ;kRed rjhds ls 

es<+s d¢ 'kqØk.kq ij Øk;ksçksVsfDVo çHkko dk çn'kZu fd;kA

HksM+®a esa 48 ?kaVs rjy&lajf{kr oh;Z ds lkFk çtuu ijh{k.k% 

48 ?kaVs rjy&lajf{kr oh;Z dh xHkkZ/kku nj dk vkdyu djus ds 

fy, rhu çtuu ijh{k.k fd, x,A e<s  s+ d s oh; Z dk s ;k rk s EYCG 

foLrkjd e as ;k ,d uk;kc f>Yyh LVcs ykbtj&vk/kkfjr foLrkjd e as

48 ?kVa  s d s fy, 3&5 fMxhz  lfs Yl;l ij rjy&lja f{kr fd;k x;kA 

lkekU; :i l s pØh; HkMs ®+  a dk çkts Ls Vjs kus &Lita  ¼Avikesil-s™½ 

çkVs kds ‚y }kjk en ledkyu fd;k x;kA HkMs ®+  a dh en çfrfØ;k dh 

igpku ,çu fd, x, e<s  s+ }kjk dh xbAZ  en inz f'krZ  dju ss okyh HkMs ®+  a

dk s lcq g ,o a 'kke nkus k as le; os cervix ij 0-25 feyh rjy&lja f{kr 

oh; Z d s lkFk xfÒrZ  fd;k x;kA xHkk/Z kku nj xHkk/Z kku d s 17&22 fnuk as

ckn e as xjS &okilh nj dh x.kuk djd s fu/kkfZ jr dh xbAZ  ijh{k.k I] II 

,o a III e as xHkk/Z kku nj EYCG ,o a uk;kc f>Yyh LVcs ykbtj& 

vk/kkfjr foLrkjd e as Øe'k% 25 çfr'kr ¼4@16½ cuke 0 çfr'kr 

¼0@16½] 12-5 çfr'kr ¼  2@16½ cuke 0 çfr'kr ¼0@16½ ,o a 18 

çfr'kr ¼2@11½ cuke 33 çfr'kr ¼4@12½ FkhA

es<+k cauda epididymal IykTek ls xfr'khyrk& vojks/kd 

dkjd ¼d®sa½ dh vkaf'kd 'kqf)% es<+k cauda epididymal 

IykTek ¼lhbZih½ ds 'kqØk.kq xfr'khyrk fuf"Ø; çksVhu¼,l½ dks 'kq) 

djus ,oa fpf=r djus dk ç;kl fd;k x;kA es<+k lhbZih dks 

gkbMª‚DlhisVkbV tsy lks[ku ØkseSVksxzkQh ds v/khu fd;k x;kA 

iksVsf'k;e Q‚LQsV cQj ¼ih,p 7-0½ 0-1] 0-25 ,oa 0-5 ,e ds lkFk 

laof/kZr va'k fQj ls DEAE-agarose vk;u ,Dlpsat 

ØkseSVksxzkQh ds v/khu fd, x,A çkIr va'kksa dk lkafnzr] Mk;fyfll 

,oa Percoll-washed cauda 'kqØk.kq ij 'kqØk.kq&fuf"Ø; 

xfrfof/k ds fy, ewY;kadu fd;k x;kA DEAE-agarose 

ØkseSVksxzkQh ds ckn 0-1 ,oa 0-5 M K-PB ¼pH 7-5½ va'kksa esa 0-25 

MHT va'k dh 'kqØk.kq& fuf"Ø; xfrfof/k dks gVk fn;k x;kA va'kksa 

ds ,lMh,l&ist fo'ys"k.k ls 60 kDa çksVhu dk irk pykA 0-5 

K-PB va'k ds 2 Mh&ist fo'ys"k.k ls irk pyk fd 60 kDa çksVhu 

ihvkbZ 4 ls ihvkbZ 6 ds chp dbZ vkblksbysfDVªd #ikarj gSaA

uSuks&lsysfu;e dk la'ys"k.k ,oa y{k.k o.kZu% lsysfu;e 

uSuksikfVZdYl dks ekud âkl çfØ;k }kjk la'ysf"kr fd;k x;kA 

la{ksi esa] 10 feyh 56-7 mM ,Ld‚fcZd vEy d® cwan&okj lksfM;e 

lsysukbV foy;u ¼90 feyh vklqr ty esa 30 fexzk½ pqacdh; 

ljxehZ ds lkFk feyk;k x;kA çR;sd 2 feyh ,Ld‚fcZd vEy 

foy;u ds ckn çfrfØ;k feJ.k esa 10 feyh Tween 20 feyk;k 

x;kA tc uewus dk jax yky gksus ds fy, cnyrk gS rks bls 20 

feuV ds fy, 10000 rpm ij vid¢afær fd;k x;kA Pellet dks 

ikuh ds lsaVªh¶;wts'ku ls /kks;k x;k ,oa /kksus dks ,d ckj fQj 

nksgjk;k x;kA lsysfu;e uSuksd.kksa dks vkdkj ,oa zeta {kerk ds 

fy, fpf=r fd;k x;kA

'kqØk.kq dk xHkkZ'k; xzhok E;wdlços'k esa MMP dh Hkwfedk 

dk vkdyu% en okyh ÒMs ®+  l s xHkk'Z k; xhz ok E;dw l ,d= fd;k x;k 

,o a mPp xfr lVas hª ¶;xw 's ku }kjk lkQ fd;kA E;dw l dk s iuq % l;a kts d 

MMP&11 çkVs hu ¼20 µg çkVs hu / 0-1 µg E;dw l½ d s lkFk 37ºC ij 

1-5 ?kVa  s d s fy, mipkfjr fd;k x;kA mipkj d s ckn] E;dw ldk s

dfs 'kdk ufy;k as e as ykMs  fd;k x;k ,o a 15 feuV d s fy, 'kØq k.k q dfs 'kdk 

xeu fd;k x;kA v/;;u e sas 'kØq k.k q dk xHkk'Z k; xhz ok E;dw l ço's k e as

MMP&11 dk dkbs  Z çHkko ugh a n[s 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

nsosUnz dqekj] oh-d¢- lDlsuk] ,-,l- egyk] ,l-oh- cfgjs ¼09-12-2020 

rd½] ,l-,l- Mkaxh ,oa jk?kosUnz flag

la'kksf/kr Kp ¼Kisspeptin½ isIVkbM thu dk ço/kZu ,oa Dyksfuax% 

la'kksf/kr Kp isIVkbM thu vuqØe dk ,d dkYifud Mksesu ds 

lkFk ihlhvkj ço/kZu ,oa Dyksfuax mldh dk;Z {kerk c<+kus ds fy, 

fd;k x;kA Lo;a&fMtkbu fd, x, çkbejksa dk mi;ksx djds 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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342bp thu dks çof/kZr fd;k x;k ,oa ,d Lo;a&fMtkbu 

vfrO;kih ihlhvkj] –f"Vdks.k esxk&çkbej j.kuhfr ds ckn thu 

ds VqdM+s dks ,d lkFk tksM+us ds fy, fodflr fd;k x;kA

dkYifud Mksesu ds lkFk la'kksf/kr Kisspeptin dh vfHkO;fä 

,oa 'kqf)dj.k % HkMs  + dh eVs kfLVu v.k q d s ,u VfeuZ y ¼XKp54½ ij 

,d dkYifud Mkes us  dk s 'kkfey dju s d s fy, thu dk ,d dlS Vs  

fMtkbu fd;k x;kA dlS Vs  dk s l'a yfs "kr fd;k x;k ,o pa ET302 

loa kgd e as Dykus  fd;k x;kA loa kgd d® E. coli d s BL-21 plys 

LVusª  e as ifjofrrZ  x;kA Áfo"V tkjh j[ku s grs  q d‚ykus h ihlhvkj }kjk 

,o a lkFk gh RE double ikpu }kjk ifjordZ ® d® p;fur fd;k x;kA 

lh&VfeuZ yh dVk gvq k eVs kfLVu v.k q ¼XKp10½ d ¢ ,d vkjS  NkVs  s

lLa dj.k d® çkbejk as ij lya Xu vuØq e® a dk mi;kxs  djd s ,o a exs k 

çkbej ço/kuZ  dh j.kuhfr fu;kfs tr djr s g,q  ihlhvkj çof/krZ  fd;kA 

E. coli ds pLysS ¼BL21½ LVªsu esa laokgd dSlsV dks ifjofrZr 

djus ds ckn iqu% la;kstd çksVhu O;ä fd, x,A iqu% la;kstd 

dksf'kdk,a 37ºC ij ,Eihflyhu ¼100µg/ml½ ,oa DyksjSeQsfud‚y 

¼25µg/ml½ ;qä Y;wfj;k&cfVZuh ¼,ych½ ehfM;k esa laof/kZr dh xbZ 

rFkk 1mM dh vafre lkaærk ds fy, isopropy-ß D-

thiogalactosidase ¼IPTG½ ls çsfjr FkhA lao/kZu dh 4ºCij 

x®yh cukbZ ,oa mrifÙk rFkk çksVhu dh 'kqf) ds fy, dksf'kdk 

lysates dks 8 feyh Guanidinium Lysis cQj esa rS;kj fd;kA 

çksVhu dks foÑr çksVhu ds :i esa 'kq) fd;k x;k] blds ckn gYds 

'k®/kd dh fLFkfr esa ean Mk;fyfll dk mi;ksx djds mudh 

lQy jhQ‚fYMax dh xbZA 

esxk çkbej ihlhvkj dk mi;ksx djds ço/kZu vkSj thu lay;u

PET303 laokgd esa thu dk Dyksfuax

XKp54

(360bp)

XKp10

X=192bp

(225bpbp)

First PCR Product (megaprimer)

Add second
flanking primer

Megaprimer

Second PCR

5'

3' 5'

3'

pET303/cCT-His

5369 bp
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Comments for pET303 CT-HIs
5369 nucleotides 

RE digest release of the inserts confirming the cloning of the genes
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çtuu ekSle ds nkSjku çkstsLVsjksu ;ksfu Liat ds lkFk 

enledkyu ds ckn rko ds y{k.k% HksM+ esa vPNh rjg ls 

LFkkfir çksVksd‚y çkts Ls Vkts us &lla ps u ;kfs u Lita  ,o a equine 

chorionic gonadotrophin (eCG) d s mi;®x d ¢ LFkku ij] 

enledkyu ,o a vMa  mRltuZ  d s fy, ,d odS fYid çkVs kds ‚y 

fodflr dju s d ¢ fy,] çtuu eklS e d s nkjS ku çkts Ls Vjs kus  Lita  okilh 

d s ckn rko dh 'k#q vkr ,o a vra  d ¢ vk/kkj vkdM s mRiUu fd,A ,d 

;kfs u Lita  çkts Ls Vjs kus  Lita  ¼vfodfs ly&,l½ dk s 3&5 lky dh me z

dh 70 pØh; ÒMs ®+  a e as Mkyk x;k ,o a 12 fnuk as d s fy, in situ j[kk x;kA 

Lita  fudkyu s d s ckn] ÒMs ®+  a d ¢ rko e s vku s dk 6 ?kVa  s d s vra jky ij 

,çu c/® a g,q  e<s  s+ l s fuxjkuh dh xbAZ  en çfrfØ;k dh nj 94-28 

çfr'kr FkhA Lita  fudkyu s l s en dh 'k#q vkr ,o a en dk lekiu e as

vklS r vra jky Øe'k% 22-3±1-26 ,o a 71-6±2-33 ?kVa  s FkkA vklS r en 

vra jky 49-31±1-88 ?kVa  s FkkA 18&36 ?kVa  s d ¢ Hkhrj 75 çfr'kr l s vf/kd 

ÒMs  s+ en e as vkb]Z  tcfd dos y 50 çfr'kr ÒMs ®+  a e as 54&72 ?kVa  s dh foMa k s e as

en xk;c gk s x;kA

;g bafxr djrk gS fd çkstsLVsjksu ;ksfu Liat vdsys en dh 

'kq#vkr dks ledkyu djus esa dq'ky gS] gkykafd en dk var 

vf/kd ,flaØksul Fkk ftls vaM mRltZu ds vlrr le; ds fy, 

ftEesnkj Bgjk;k tk ldrk gSA v/;;u ds fu"d"kZ HksM+ esa vaM 

mRltZu dks vf/kd lVhd :i ls ledkyu djus ds fy, 

çkstsLVsjksu ;ksfu Liat d¢ lkFk vU; gkeksZuksa dk mi;ksx djds 

gkeksZu iF; dks fodflr djus esa enn djsaxsA

HksM+ksa esa en dh 'kq:vkr

HksM+ksa esa en dk lekiu
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HksM+ksa esa vuqdqyrk ,oa ruko esa deh djuk 

laLFkku ifj;kstuk%ih-,p-okbZ@01@02@17&20

fot; dqekj] ,l-,l- Mkaxh] vfiZrk egkik=k] vkj-d¢- ikWy] oh-d¢- 

lDlsuk] ,l-,e-ds- udoh ¼31-07-2020 rd½ ,oa jk?kosUnz flag

pjkbZ okys es<+ksa esa IykTek dksfVZlksy] fØ,fVfuu ,oa jä 

;wfj;k esa nSfud fHkUurk% pjkbZ ds ruko ds lkFk&lkFk tyok;q 

fHkUurk ds laca/k esa y;c) fHkUurk dks le>us ds fy,] xfeZ;ksa vkSj 

lfnZ;ksa ds nkSjku v/kZ xgu çca/ku ç.kkyh ¼fnu esa pjkbZ½ ds rgr 

o;Ld ekyiqjk es<+ksa ¼8½ esa ,d v/;;u fd;k x;kA es<+ksa d® lqcg 

7%00 cts ls 'kke 5%00 cts rd pjk;k x;kA IykTek dksfVZlksy] 

fØ,fVfuu ,oa jä ;wfj;k dks ruko dk fpUgd ekuk x;kA lnhZ esa 

lqcg 06-00 cts ls 14-00 cts rd dksfVZlksy vkSj fØ,fVfuu Lrj 

esa o`f) gqbZ] gkyk¡fd] ;wfj;k us dksbZ egRoiw.kZ ifjorZu ugha 

fn[kk;kA lnhZ esa] 14-00 cts dksfVZlksy ¼33-16±8-37nM/l½] 10-00 
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cts ¼22-64±1-90nM/l½ ,oa 18-00 cts ¼19-78±3-08nM/l½ ij 

lacaf/kr Lrj dh rqyuk esa lkFkZd #i ls vf/kd FkkA lnhZ esa 

dksfVZlksy Lrj dh rqyuk esa] xehZ esa 14-00 cts ¼14-84±3-08nM/l½ 

lkFkZd #i ls de ns[kk x;kA IykTek fØ,fVfuu ,oa ;wfj;k 

'kkjhfjd lhek ds Hkhrj fHkUu xSj&lkFkZd #i ls ifjofrZr jgSaA 

ifj.kkeksa us fo'ks"k :i ls xehZ ds ekSle esa] ç;ksx ds nkSjku tyok;q 

ifjfLFkfr;ksa esa es<+®a ds ,Mªsuks&d‚fVZdy v{k ds vuqdwyu dk 

lq>ko fn;kA gkykafd] lfnZ;ksa ds nkSjku] pjkbZ esa FkksM+k p;kip; 

ruko gks ldrk gS ftlds dkj.k dksfVZlksy esa lkFkZd o`f) gqbZA ;g 

lfnZ;ksa ds ekSle ds nkSjku mPp fØ,fVfuu ¼gkykafd xSj&lkFkZd½ 

ds lkFk Hkh vuq#i FkkA

xzh"edky esa vfodkyhu] vfo'kku ,oa ekyiqjk es<+ksa ds 

IykTek fØ,fVfuu ,oa dksfVZlksy esa fHkUurk% bl ç;ksx dks 

xehZ ds ekSle esa vfo'kku] vfodkyhu ,oa ekyiqjk es<+ksa dh 

'kkjhfjd çfrfØ;kvksa esa circadian fHkUurk dk vkdyu djus ds 

fy, fMtkbu fd;k x;k] rkfd tkudkjh dk mi;ksx muds 

tyok;q ds fy, rqyukRed vuqdwyu'khyrk dk irk djus esa fd;k 

tk ldsA tkuojksa dks çca/ku dh l?ku ç.kkyh ds rgr ,d gh 'ksM 

esa j[kk x;k FkkA lfnZ;ksa esa lqcg ds le; ekyiqjk uLy dk IykTek 

dksfVZlksy ¼21-20±3-26 nM/l½] lqcg esa vfo'kku ds lacaf/kr Lrj 

¼13-86±1-20 nM/l½ ,oa xfeZ;ksa esa lqcg d¢ le; vius lacaf/kr Lrj 

¼8-14±1-40 nM/l½ ls dkQh vf/kd FkkA xfeZ;ksa esa nksigj d¢ le; 

dksfVZlksy dk Lrj vfo'kku esa ¼17-20±2-31nM/l½] nksigj esa 

vfodkyhu ds lacaf/kr dksfVZlksy ¼9-91±3-35 nM/l½ dh rqyuk esa 

dkQh vf/kd FkkA vfo'kku es<+®a ds ekeys esa nksuksa ekSleksa esa nksigj 

ds ?kaVksa ¼lqcg ds le; dh rqyuk esa½ esa dksfVZlksy dk vkSlr Lrj 

xSj&lkFkZd :i ls c<+ x;kA gkykafd] vfodkfyu es<+ksa ds ekeys esa 

,oa ekyijq k e<s k+  as e as lfn;Z k as d s eklS e d s nkjS ku ,ls k ugh a n[s kk x;kA 

IykTek fØ,fVfuu Lrj lkFkdZ  #i l s fÒUu ugh a jgk ,o a lkekU; lhek 

d s Hkhrj cuk jgkA ;g n'kkrZ k g S fd tkuojk as dk s vxa  d s Lrj ij 

vR;f/kd ruko dk vuHq ko ugh a gvq k ,o a xeh Z d s eklS e e as 'olu vkjS  

ukMh+  dh nj e as of̀) xeh Z Hkkj dk s de dju s d s fy, i;kIZ r FkhA bl rjg 

d s viO;; u s lkekU; lhek d s Hkhrj dkjs  vxa k as d s 'kkjhfjd dk;k Zas dk s

cuk, j[ku s d s fy, FkekjZs Xs ;yw 's ku 'k:q  fd;k gk s ldrk gAS

nks vyx&vyx ekSleksa esa rhu HksM+ uLyksa esa IykTek 

fØ,fVfuu ds çlkj esa fofo/krk
¼nks LrEHkksa ds chp tqM+us okys rhj lkFkZd Lrj @ p<0.05 ij mu Lrj®a ds 

chp varj dk çfrfuf/kRo djrs gSa½
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nks vyx&vyx ekSleksa esa rhu HksM+ uLyksa esa IykTek 

d‚fVZlksyds çlkj esa fofo/krk

¼nks LrEHkksa ds chp tqM+us okys rhj lkFkZd Lrj @ p<0.05 ij mu Lrj®a ds 

chp varj dk çfrfuf/kRo djrs gSa½

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] vfiZrk egkik=k] vkj-d¢- ikWy] ljksckuk 

ljdkj ,oa jk?kosUnz flag

{ks= esa HksM+ ikyd® }kjk mi;ksx fd, tkus okys fofHkUu çdkj ds 

Lons'kh vkokl ç.kkfy;ksa dks muds ewY;kadu ds fy, igpkuk tk 

jgk gSA HksM+ fdlku uotkr ,oa ;qok eseuksa dks ?kj esa j[kus ds fy, 

LFkkuh; :i ls miyC/k lkefxz;ksa ds lkFk fufeZr feêh ds 'ksM dk 

mi;ksx djrs gSa rkfd mUgsa lfnZ;ksa ds lkFk&lkFk xfeZ;ksa ds nkSjku 

çfrdwy tyok;q ruko ls cpk;k tk ldsA ;s 'ksM yxHkx 7 QqV 

Å¡ps ,oa 8&16 QqV yacs] 2 QqV eksVh nhokjksa vkSj [kijSy dh Nrksa 

okys gSA os gYds ydM+h ds fpIl ds lkFk ydM+h ds y‚x ds vk/kkj 

leFkZu ij mdsjs tkrs gSaA bu gYdh fpIl dks 6&8 bap dh eksVkbZ 

ds lkFk 6&8 QhV yacs vk;rkdkj y‚x ij j[kk tkrk gSA buesa ls 

dbZ ?kj bl mís'; ds fy, [ktwj ds isM+ ¼[ktwj dh ydM+h½ ds lw[ks 
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y‚x dk mi;ksx djrs gSaA bl rjg dh Nr dks 'kh"kZ ij dhpM+ fxzV 

ds lkFk fcNk;k tkrk gS] dPps pwus ds dadM+ ds lkFk feyk;k tkrk 

gS tks mUgsa vR;f/kd xehZ vkSj BaM ls cpkus esa enn djrk gSA 

lfnZ;ksa ds nkSjku bl rjg ds 'ksM ds Hkhrj lw[ks cYc dk rkieku 

12&14 fMxzh lsfYl;l ds vklikl ik;k x;k tcfd ifjos'kh; 

'kq"d cYc rkieku 5&7 fMxzh lsfYl;l FkkA

bu foVªks ,atkbesfVd tyh; lay;u ds ckn HksM+ ds nw/k 

çksVhu dk SDS-PAGE fo'ys"k.k
¼ysu ,e&çksVhu fpUgd] ysu 1&isfIlu ½?kaVs mlds ckn fVªfIlu 2 ?kaVs 

MkbtsLV~l] ysu 2&isfIlu ½ ?kaVs mlds ckn fVªfIlu 1 ?kaVs MkbtsLV~l] 

ysu 3&isfIlu ½ ?kaVs mlds ckn fVªfIlu ½ ?kaVs MkbtsLV~l] ysu 4&isfIlu 

½ ?kaVs MkbtsLV~l] ysu 5&fLdEM nw/k½

M        1              2             3              4               5

75 Kd

37 Kd

20 Kd

10 Kd

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] vfiZrk egkik=k]oh-d¢- lDlsuk ,oa fot; dqekj

varfuZfgr tSo lfØ; HksM+ ds nw/k ds ?kVdksa dk ewY;kadu % 

laLFkku esa v/kZ&l?ku çca/ku ç.kkyh ds rgr j[kh xbZ LoLFk 

'kq#vkrh Lruiku djkus okyh ÒsM+¨a ls folaØfer ik«k esa nw/k ds 

uewus ,d= fd, x,A ldy jklk;fud lajpuk dk fu/kkZj.k fd;k 

x;k ,oa nw/k ds çR;sd uewus ds 50 feyh dks 7000 vkjih,e ij ,oa 

blds ckn 12000 vkjih,e ij 4ºC ij 30 feuV ds fy, 

vid¢Uæ.k }kjk olk eqDr fd;k x;k rFkk nw/k ds uewuksa ds lkQ 

Nkuk gqvk ikjn'khZ aliquots d® vkxs ,atkbe] esVkcksykbV~l ,oa 

[kfut rRo®a ds fo'ys"k.k ds fy, 20ºCij j[kk x;kA

tSolfØ; nw/k isIVkbM~l dk mRiknu vkSj ewY;kadu % laiw.kZ 

nw/k ds uewus ,df=r fd;s x;s] olk eqDr fd;s x;s ,oa dqy çksVhu 

dk fu/kkZj.k fd;k x;kA isIlhu vkSj fVªfIlu ,atkbeksa ¼,atkbe% 

lcLVªsV] 1% 100½ dk mi;ksx vk/ks ?kaVs ds fy, isfIlu ds lkFk dqy 

nw/k çksVhu ds çksVh;ksykbfVd gkbMªksfyfll ds fy, fd;k x;k] 

blds ckn mi;qä ih,p] rkieku ,oa ,atkbe ds lkFk lkef;d 

Tryptic ikpu fd;k x;kA nw/k çksVhu hydrolysates dh igpku 

Áo.krk ,lMh,l&ist dk mi;ksx djds dh xbZ ,oa 

vkWDlhdj.kj®/kh {kerk ds fy, fo'ys"k.k fd;k x;kA

M          1           2           3          4          5          6

75 Kd

37 Kd

25 Kd

10 Kd

20 Kd

bu foVªks ,atkbesfVd tyh; lay;u ds ckn HksM+ ds nw/k 

çksVhu dk SDS-PAGE fo'ys"k.k

¼ysu ,e&çksVhu fpUgd] ysu 1&nw/k ysu 2&fLdEM nw/k] ysu 3& isfIlu ½ 

?kaVs MkbtsLV~l] ysu 4&isfIlu ½ ?kaVs mlds ckn fVªfIlu ½ ?kaVs 

MkbtsLV~l] ysu 5&isfIlu ½ ?kaVs mlds ckn fVªfIlu 1 ?kaVs MkbtsLV~l] 

ysu 6&isfIlu ½ ?kaVs mlds ckn fVªfIlu 2 ?kaVs MkbtsLV~l½

HksM+ esa esykVksfuu gLr{ksi ds ek/;e ls 

pØh;rk dk izsj.k 

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

v'kksd dqekj] ,pds u:yk] fueZyk lSuh] panu çdk'k ,oa ,l,l Mkaxh

ftu ÒsM+®a ¼35½ us çtuu ds ekSle ¼vxLr&flrEcj] 2020½ ds var 

esa en ds fdlh Hkh ladsr dk çn'kZu ugha fd;k mud® esykVksfuu 

¼@ 18 fexzk@HksM+½ dh ,d v/k®Roph; ek«kk dk mi;ksx djds 

pØh;rk ds çsj.k ds fy, pquk x;kA bu ÒsM+®a esa çfrfnu lqcg ,oa 

'kke ds le; esa en dk irk yxkus ds fy,] ,çu es<+s dk mi;ksx 

fd;k x;kA en esa vkbZ ÒsM+®a dks laHkksx ;kstuk ds vuqlkj Átfur 

fd;k x;kA gkeksZuy ,oa tSo jklk;fud vkdyu ds fy, 4 fnuksa 

ds varjky ij jä ds uewus ,d= fd, x,A 11 fnuksa ds en Ásj.k 

varjky ds lkFk en Ásj.k nj 65-71 Áfr'kr ¼23@35½ FkhA

en ledkyu % de 'kjhj n'kk fLFkfr ¼<2-5½ okyh ekjokM+h HksM+®a 

¼39½ d® rhu mipkj lewgksa tslss th&1 ¼dksbZ jkfrc feJ.k ugha½] 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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th&2 ¼21 fnuksa ds fy, jkfrc feJ.k @ 300 xzk@fnu@ÒsM+½ ,oa 

th&3 ¼21 fnuksa ds fy, jkfrc feJ.k @ 200 xzk@fnu@ÒsM$+ 

150 xzk cgq iks"kd rRo feJ.k@fnu@ÒsM½ esa vkoafVr fd;k x;kA 

lHkh tkuojksa esa çkstsLVsjksu çksVksd‚y ds lkFk ns'kh ;ksfu Liat dk 

mi;ksx djds en ledkyu fd;k x;kA en çfrfØ;k th&1 esa 

61-53 Áfr'kr dh rqyuk esa th&2 ,oa th&3 esa 84-61 Áfr'kr FkhA 

en dh 'kq#vkr Liat gVkus ds ckn 24] 48 ,oa 72 ?kaVs ds Hkhrj 

Øe'k% th&1 esa 37-50] 81-81 ,oa 54-54 Áfr'kr( th&2 esa 50-00]  

9-09 ,oa 45-45 Áfr'kr rFkk th&3 esa 12-50] 9-09 ,oa 0-00 Áfr'kr 

FkhA blus lq>k;k fd th&1 lewg dh rqyuk esa th&2 ,oa th&3 esa 

vf/kd HksM+®a us en ds ÁR;{k ladsrksa dks igys çnf'kZr fd;kA blh 

rjg] lkr vendkyhu pksdyk HksM+®a dks çkstsLVsjksu vkSj 

ih,e,lth ds lkFk ns'kh ;ksfu Liat dk mi;ksx djds 85-71 

Áfr'kr en Ásj.k nj ds lkFk en ledkyu fd;kA

PLP dh fofHkUu lkaærk dh mifLFkfr ls çsfjr çksVhu ,oa 

lkekU; çsfjr çksVhu d¢ e/; rqyuk ¼ysu 1% fcuk çsfjr fu;af=r 

ykblsV] ysu 2&6% lewgI ls V rd d¢çsfjr çksVhu] ,e% fpUgd½

fgeksUdl d‚UVksVZl ds iqu% la;kstd 

flLVhu flaF®l çksVhu ds fy, isfIVfMd 

fojks/kh dh igpku ,oa y{k.k fp«k.k 

foKku ,oa Á©|ksfxdh foÒkx ifj;®tuk

osnk ewfrZ thoh ,oa ohds lDlsuk

E. coli esa uk;kc ih,yih ifjogu ra= dh igpku% 

ih,yih foVkfeu ch  dk ,d tSfod lfØ; :i gSA ih,yih ij 6

fuHkZj çksVhuksa esa ls dbZ egRoiw.kZ nok y{; ,oa Ásjd v.kq gSa 

rFkk bl çdkj] vfHkO;fä ij mudk fof'k"V vkS|ksfxd egRo 

,oa okf.kfT;d ewY; gSA ih,yih dh fofÒUu ek«kk ¿0 mM ¼lewg 

I½] 0-01 mM ¼lewg II½] 0-025 mM ¼lewg III½] 0-05 mM ¼lewg 

IV½ ,oa 0-10 mM ¼lewg V½ d¢ lkFk çR;sd laof/kZr 'kh'kh ls 

?kqyu'khy iqu% la;kstd çksVhu dks 'kq) fd;k x;kA lewg I dh 

rqyuk esa lewg II, III, IV ,oa V esa 'kq) çksVhu dh ÁkfIr esa Øe'k% 

4-2] 7-2] 10-5 ,oa 18-0 Áfr'kr dh o`f) FkhA lewg I ¼ih,yih 

jfgr 'kq) çksVhu½ dh rqyuk esa lewg II, III, IV ,oa V esa 

fVªIVksQSu çfrnhfIr mRltZu dk ,d egRoiw.kZ 'keu FkkA lewg 

I ls V rd d¢ lao/kZu ls 'kq) dh xbZ çksVhu dh xfrfof/k esa ,d 

jSf[kd o`f) gqbZA

cgqdksf'kdh; x®yÑfe esa flLVhu la'ys"k.k ds Mh&uksoks 

ekxZ dk Áys[ku% çfrca/k LFky®a XbaI vkSj XhoI dk mi;ksx 

djrs gq, pET303 pSafi;u laokgd esa lh,lthu dh lQy 

fn'kkRed Dyksfuax dh xbZA lh,l çksVhu us Mh&uksoks ekxZ dh 

çfrfØ;kvksa dks vks&,flVkby lsjhu lClVªsV dk mi;ksx djds 

mRçsfjr fd;k ftls nksuksa tSo jklk;fud ij[k ds lkFk&lkFk 
-1 FTIR }kjk rjax la[;k 2357 nm esa flLVhu laçs"k.k ij utj 

j[krs gq, ekU; fd;k x;kA Mh&uksoks ekxZ }kjk flLVhu flaF®t 

xfrfof/k dks ijthoh ds le:i lr esa Òh ns[kk x;k] tks fd vkxs 

d¢ fy, vuqla/kku dh iqf"V djrh gSaA
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rHC-CS}kjk flLVhu mRiknu dh ek=k d¢ifjek.ku gsrq 

LisDVªksQksVksesfVªd ij[k

lh,l thu dh vfHkO;fä fg- d‚UVksVZl ds o;Ld —fe;ksa esa 

vR;f/kd ,oa L  esa lcls de#i ls Åij fou;fer FkhA bl 3

çdkj] ;g iqf"V dh xbZ fd flLVhu la'ys"k.k dk Mh&uksoks ekxZ 
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fg- d‚UVksVZl dh fofHkUu fodklkRed voLFkkv©a ij qPCR }kjk 

flLVhu flaFkst ¼lh,l½ thu dh lkis{k ek=k dk ifjek.ku
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çksVhu fu;a=.k ¼ PC½ dh çfrfØ;k mRikn ,oaA1&0 feuV] A2&5 feuV] A3&10 feuV] A4&15 feuV] A5&20 feuV ds 
-1 -1fy, rHC-CS }kjk 4000&800 cm  ls vf/kd ds fy, lkekU;h—r FTIR LisDVªk ¼v½( 2500&2000 cm ij n'kkZ, x, leku 

uewuksa dk lkekU;h—r FTIR LisDVªk ¼c½

ijthoh esa flLVhu mRiknu dh ,d lfØ; çfØ;k gS ,oa flLVhu 

flaF®t ,atkbe dh vfHkO;fä ijthoh ds thou pØ ds fofHkUu 

pj.kksa esa laxzkgd gksrh gS rFkk ;g i®"kd esa ijthoh dh lw{e 

okrkoj.k ,oa 'kkjhfjd vfLrRo dh t:jrksa ds vuq:i gksrh gSA
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efLr"d ds fy, mi;qä isIVkbM dh 

e/;LFkrk okys OSN yf{kr uSuks&forj.k 

ç.kkyh dh igpku

laLFkku ifj;kstuk% ih-,p-okbZ@01@04@19&21

ohd¢ lDlsuk] ,,l egyk] nsosaæ dqekj ,oa jk?kosaæ flag

HksM+ksa esa OSN dksf'kdkvksa ds ,d fpagd ds :i esa ?kzk.k 

fpagd çksVhu ¼OMP½ dh Dyksfuax ,oa vfHkO;fä% ?kzk.klaosnh 

U;wj‚Ul ¼OSNs½ fo'ks"k dksf'kdk,a gksrh gSa tks ckgjh jklk;fud 

okrkoj.k esa xa/k v.kqvksa dh ,d foLr`r J`a[kyk dk irk yxkus ds 

fy, dkjZokbZ dh {kerk dks cny ldrh gSa] tks efLr"d ds ?kzk.k 

cYc dks ladsr Hkstrs gSaA vU; çtkfr;ksa esa ifjiDo OSNs ds fy, 

OMP d® O;kid :i ls vk.kfod fpagd ds :i esa tkuk tkrk gSA 

HksM+ esa OMP thu ds ço/kZu ds fy, çkbej dk Lo&fMtkbu fd;k 

x;k ,oa thu dks fn'kkRed Dyksfuax dk mi;ksx djds 

lQyrkiwoZd PET303 laokgd esa çof/kZr vkSj Dyksu fd;k x;kA 

çksVhu dk mRiknu çsfjr djus ds fy, vfHkO;fä dSlsV 0-5mM 

IPTG dk mi;ksx fd;k x;k] ,oa IMAC ¼fLFkj /kkrq laca/k 

ØkseSVksxzkQh½ dk mi;ksx djds 'kq) fd;k x;kA

W1      W2      M                E1           E2

24 kDa
Expressed

Protein

fLFkj /kkrq laca/kØkseSVksxzkQh dk mi;ksx djds 'kq) fd;k x;k çksVhu

¼ W1- 20 nM Imidazole, W2- 30 mM Imidazole],e&fpagd] E1- 100 

mM Imidazole elute E2- 250 mM Imidazole elute½
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iwoZ vaMmRltZu d®'k ¼POF½ la[;k ij n-3 PUFA le`) 

eNyh ds rsy ¼FO½ dh vkgkjh; iwjdrk dk çHkko

POF vkdkj ij mipkj] le; ,oa mudh mudh ijLifjd 

fØ;k dk çHkko ik;k x;kA FO iwjdrk okyh ÒsM+®a esa en ds 

fnu iwjdrk ijh{k.k ds var esa lcls cM+s POF dk O;kl] PO 

iwjdrk okyh ÒsM+®a dh rqyuk ¼6-67±0-11 cuke 5-93±0-10 

HksM+ esa vkgkjh; n&3 cgqvlar`Ir olh; 

vEy®a d¢ ek/;e ls cgqÁlork c<+kus ds fy, 

Q‚fydqykstsusfll dk la'kks/ku 

foKku ,oa izkS|ksfxdh foHkkx ifj;kstuk

,,l egyk

dqy 50 LoLFk pØh; 2&4 parity okyh ÒsM+®a dks 2 leku lewgksa 

esa foHkkftr fd;k x;k ,oa lkr fnuksa dh vof/k ds vuqdwyu d¢ 

ckn ;k r® n-3 PUFA ¼cgqlar`Ir olh; vEy½ le`) eNyh ds 

rsy (FO) ;k rkM+ ds rsy dh ,d leku ek=k (PO 0-6 

feyh@fdxzk 'kkjhfjd otu ij) ds lkFk 60 fnuksa dh vof/k ds 

fy, iwjd fd;k x;kA iwoZ vaMmRltZu d®'k ¼POF½ d¢ vkorZ 

,oa O;kl rFkk en pØ d¢ 9 osa fnu ij dkjil Y;wfV;e ¼CL½ 

O;kl ,oa lh,y la[;k ds lanHkZ esa vaMmRltZu nj ds ewY;kadu 

ds fy, vaMk'k;®a dk vYVªklksuksxzkfQd ijh{k.k en ds fnu ij 

fd;k x;kA

iwoZ vaMmRltZu d®'k ¼POF½ la[;k ij mipkj ,oa fnu ds 

lkFk&lkFk mudh ijLifjd fØ;k dk lkFkZd çHkko FkkA POF dh 

vkSlr la[;k iwjdrk ds 4 enpØ ds i'pkr~ PO f[kyk, xbZ 

fu;a=.k ÒsM+®a dh rqyuk esa n-3FO dh iwjdrk okyh ÒsM+®a esa 77-78 

Áfr'kr vf/kd ¼1-92±0-14 cuke 1-08±0-05½ FkhA en ds fnu 

muds vaMk'k; ij dbZ POF gksus okyh ÒsM+®a dk vuqikr FO lewg 

esa 2 eghus iwjdrk ¼iwjdrk d¢ iwoZ ,oa i'pkr en esa Øe'k% 8 ,oa 68 

Áfr'kr½ ds ckn 60 Áfr'kr rd lq/kkj gqvkA gkykafd] PO f[kyk, 

xbZ ÒsM+®a esa d®'k vkorZ esa dksbZ lq/kkj ugha ns[kk x;kA
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O;kl iwoZ iwjdrken ¼en pØ 0½ dh rqyuk esa en pØ 2 ls 

vkxs lkFkZd #i ls vf/kd FkkA fQj Hkh] POF dk vkdkj] 

iwjdrk d¢ iwoZ ,oa i'pkr en esa FO lewg esa rqyuh; FkkA

POF la[;k ds leku] en pØ ds 9osa fnu ij CL la[;k ds lanHkZ 

esa vaMmRltZunj ij mipkj] le; ,oa mudh mudh ijLifjd 

fØ;k dk lkFkZd çHkko ik;k x;kA pkjen pØksa ds fy, lacaf/kr 

vkgkj dh iwjdrk d s vra  e]as  FO ijw drk okyh ÒMs ®+  a u s viu s fu;=a .k 

led{k ÒMs ®+  a dh ryq uk e as ¼1-72±0-15 cuke 1-08±0-05½ 59-25 Áfr'kr 

vf/kd vMa mRltuZ  fn[kk;kA ijw drk l s iow  Z ,o a PO ÒMs ®+  a ¼çR;ds  e as 8 

Áfr'kr½ dh ryq uk e as FO ijw drk okyh ÒMs ®+  a d s dyq  56 Áfr'kr e as 2 

eghu s dh ijw drk d s vra  e as db Z vMa mRltuZ  FkAs
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blfy,] orZeku v/;;u ls ;g fu"d"kZ fudkyk tk ldrk gS fd 

HksM+ esa n-3 le`) FO dh vkgkjh; iwjdrk Q‚fydqykstsusfll esa 

lq/kkj djrh gSa ,oa lkFk gh vMamRltZu nj dks c<+krh gSa tks fd 

çtkrh esa cgqÁtrk dh o`f) ds fy, vko';d gSA gkykafd] 

Qksfydqykstsusfll esa la'kks/ku ds lVhd ra= dks Li"V djus dh 

vko';drk gSA
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lcls cM+s CL ds O;kl ij n-3 PUFA le`) eNyh ds rsy 
¼FO½ dh vkgkjh; iwjdrk dk çHkko

POF vkdkj ij mipkj] le; ,oa mudh mudh ijLifjd fØ;k 

dk çHkko ik;k x;kA FO iwjdrk okyh ÒsM+®a esa en ds fnu iwjdrk 

ijh{k.k ds var esa lcls cM+s POF dk O;kl] PO iwjdrk okyh ÒsM+®a 

dh rqyuk ¼6-67±0-11 cuke 5-93±0-10 feeh½ esa lkFkZd #i ls de 

FkkA PO iwjdrk us /khjs&/khjs le;&fuHkZj rjhds ls POF ds 

vkdkj esa lq/kkj fd;k ,oa POF O;kl iwoZ iwjdrken ¼en pØ 0½ 

dh rqyuk esa en pØ 2 ls vkxs lkFkZd #i ls vf/kd FkkA fQj Hkh] 

POF dk vkdkj] iwjdrk d¢ iwoZ ,oa i'pkr en esa FO lewg esa 

rqyuh; FkkA

HksM+ ds fy, LFkk;h pkjk mRiknu ds fy, —f"k     

–f"Vdks.k ds ek/;e ls çk—frd lalk/kuksa ,oa 

e`nk LokLF; dk çca/ku

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

,llh 'kekZ] vkj,y eh.kk] ljksckuk ljdkj] vt; dqekj ,oa ch yky ¼13-11-

2020 rd½

Pennisetum pedicellatum dh mRikndrk ij vif'k"V 

Åu ,oau«ktu Lrj dk çHkko % nhukukFk ?kkl dh pkjk 

mRikndrk ,oa çksVhu ij vif'k"V Åu ,oa u«ktu ds Lrj ds 

çHkko dk v/;;u djus ds fy, vfodkuxj esa [kjhQ e©le 

¼tqykbZ&vDVwcj] 2020½ ds nkSjku ,d ç;ksx fd;k x;kA ç;ksx 

esa pkj çfr—fr ds lkFk ;k–fPNd Cy‚d fMtkbu esa vuq'kaflr 

u«ktu ek«kk ¼ RDN½ ,oa vif'k"V Åu ¼WW½ ds de Lrjksa ds 

lkr la;kstuksa dks 'kkfey fd;k x;kA

moZjd dh vf/kdre [kqjkd ¼100 Áfr'kr½ tc 500 fdxzk 

vif'k"V Åu ds lkFk Á;®x esa yh rks o`f)] pkjs dh mit ,oa 

pkjs dh xq.koÙkk lkFkZd #i ls vf/kd gqbZ] gkykafd ;g moZjd 

vkSj vif'k"V Åu dh 75 Áfr'kr ek«kk ds cjkcj FkhA blfy,] 

;g bafxr djrk gS fd vif'k"V Åu ds vuqÁ;®x ls mit vkSj 

xq.koÙkk esa fcuk dksbZ le>kSrk fd, moZjd dh ek«kk 25 Áfr'kr 

rd de gks ldrh gSA moZjd dh ek«kk dks dsoy 13-95 Áfr'kr  

mit naM ds lkFk 50 Áfr'kr rd ,oa 4-35 Áfr'kr de çksVhu 100 

Áfr'kr vkjMh,u ij de fd;k tk ldrk gSA blds vykok] 

vif'k"V Åu ds lkFk 75 Áfr'kr vkjMh,u] 100 Áfr'kr vkjMh,u 

ls csgrj ik;k x;k ftlds ifj.kkeLo:i 9-30 Áfr'kr vf/kd gjk 

pkjk mit ,oa pkjs esa 1-53 Áfr'kr vf/kd vifj"Ñr çksVhu FkhA

vif'k"V Åu ,oa u«ktu ds Lrj dk Pennisetum pedicellatum d¢ fodkl] iSnkokj] pkjk mRikndrk ,oa çksVhu ij çHkko

mipkj iks/ka iÙkh {®«k  dqy Dy®j®fQy Ckkyh  cht gjk  lw[kk u«ktu vifj"Ñr
s2  ÅpkbZ lwpdkd ¼fexzk@lseh ½ yackbZ @ckyh pkjk pkjk ¼Áfr'kr½ çksVhu

  ¼lseh½  90 DAS ij  ¼lseh½ pkjk mit mit mit  ¼Áfr'kr½

      ¼Vu@gs½ ¼Vu@gs½ ¼Vu@gs½

fu;af«kr 95-4 5-20 29-6 8-8 115-3 10-5 2-2 1-14 7-13

100% RDN 130-7 7-44 32-0 10-6 150-8 21-5 4-4 1-36 8-50

WW @ 500fdxzk / gs 119-5 6-77 30-9 9-5 125-8 14-5 3-0 1-25 7-81

100% RDN+WW500fdxzk /gs 140-5 7-96 33-5 11-5 165-0 24-2 4-9 1-42 8-88

75% RDN+WW500fdxzk / gs 136-8 7-90 33-3 10-8 156-8 23-5 4-8 1-38 8-63

50% RDN+WW500fdxzk / gs 127-6 6-94 31-9 10-4 145-8 18-5 3-8 1-30 8-13

25% RDN+WW500fdxzk /gs 124-5 6-88 31-2 10-2 135-0 16-5 3-4 1-26 7-88

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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HksM+ mRiknu dks c<+kus ds fy, pkjs dk 

tSolqn`<+hdj.k d¢ ek/;e ls iks"kd rRoksa ds 

mRiknu dks vf/kdre djuk 

¼laLFkku ifj;kstuk% NUT/01/ 03/17-20½

,llh 'kekZ] vkj,y eh.kk] , lkgw] xkSl vyh] ch yky ¼13-11-2020 rd½ 

,oa ,e,y lksuh

MkWfyDl ycyc dh o`f) ,oa pkjs dh mRikndrk ij tSfod 

[kknksa vkSj lq{e i®"kd rRo®a ds fofHkUu Lrjksa dk çHkko% 

MkWfyDl ycyc dh o`f) ,oa pkjs dh mRikndrk ij tSfod [kknksa 

Avena sativa dh mRikndrk ij vif'k"V Åu ,oa u«ktu 

Lrj dk çHkko% tbZ ¼Avena sativa½ dh pkjk mRikndrk ij 

vif'k"V Åu ,oa u«ktuLrjksa ds çHkko dk v/;;u djus ds fy, 

vfodkuxj esa 2020 ds jch ekSle ds nkSjku ,d ç;ksx fd;k x;kA 

ç;ksx esa pkj çfr—fr ds lkFk ;k–fPNd Cy‚d fMtkbu esa 

vuq'kaflr ek«kk u«ktu ¼RDN½ ,oa vif'k"V Åu ¼WW½ ds de 

Lrjksa ds lkr la;kstuksa dks 'kkfey fd;k x;kA moZjd dh 

vf/kdre ek«kk tc 1500 fdxzk vif'k"V Åu ds lkFk ykxw dh xbZ 

rks ikS/kksa dh Å¡pkbZ] iÙkh {ks= lwpdkad ,oa ifÙk;ksa esa DyksjksfQy 

ek«kk lkFkZd #i ls vf/kd gksrh gS] gkykafd ;g moZjd vkSj 

vif'k"V Åu dh 75 Áfr'kr ek«kk ds cjkcj FkhA blfy,] ;g 

bafxr djrk gS fd vif'k"V Åu dk Á;®x fodkl ds çn'kZu esa 

fdlh Hkh le>kSrs ds fcuk moZjd ek«kk dks 25 Áfr'kr rd de dj 

ldrk gSA 100 Áfr'kr RDN ij ikS/ks dh ÅapkbZ esa dsoy 4-54 

Áfr'kr dh deh ds lkFk moZjd dh ek«kk dks 50 Áfr'kr rd de 

fd;k tk ldrk gSA blds vykok] vif'k"V Åu ds lkFk 75 

Áfr'kr RDN] 100 Áfr'kr RDN ls csgrj ik;k x;k] ftlds 

ifj.kkeLo:i tbZ i®/® dh ÅapkbZ 6-18 Áfr'kr vf/kd jghA

Avena sativa dh o`f} ,oa mit fo'ks"krkvksa ¼45 DAS½ 

ij vif'k"V Åu ,oa u«ktu ds Lrj dk çHkko

mipkj iks/k  iÙkh dqy Dy®j®fQy

 ÅapkbZ  {®«k  ¼fexzk@
2 ¼lseh½ lwpdkad lseh ½ 

fu;af«kr 36-8 4-50 37-9

100% RDN 48-5 6-12 43-4

WW @ 500fdxzk / gs 42-5 5-50 41-7

100% RDN+WW500fdxzk /gs 55-6 6-84 44-6

75% RDN+WW500fdxzk / gs 51-5 6-40 43-9

50% RDN+WW500fdxzk / gs 46-3 6-02 43-2

25% RDN+WW500fdxzk / gs 44-2 5-96 42-0

tsls vfo[kkn ,oa HksM+ [kkn d¢ lkFk rkcka ,oa tLrk d¢ fofÒUu Lrj®a 

dh çfrfØ;k dk ewY;kadu djus ds fy, Á{®«k ç;ksx ¼2017 ls 

2019½ fd;k x;kA rhu lky ds v/;;u ls irk pyk fd HksM+ [kkn 

dh rqyuk esa vfo[kkn ds vuqç;ksx ls cht dh mit] DFY ,oa 

tSfod mit esa egRoiw.kZ lq/kkj gqvkA HksM+ dh [kkn vuqç;ksx (@ 

10 t/ha) (@ 5 t/ha)  dh rqyuk esa vfo[kkn ds vuqç;ksx dh otg 

ls cht ÁkfIr] lw[ks pkjs dh mit ,oa tSfod mit Øe'k% 15-79] 

13-63 ,oa 14-03 Áfr'kr vf/kd FkhA HksM+ dh [kkn ds vuqç;ksx (@ 

10 t/ha) dh rqyuk esa vfo[kkn ds vuqç;ksx ij (@ 5 t/ha) 

Hkkjrh; lse d¢ pkjk ,oa cht esa tLrk vkSj rkacs dh ek«kk rFkk 

budk xzg.k lkFkZd #i ls vf/kd FkkA
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Hkkjrh; lse dh mit ij tSfod [kknksa dk çHkko

tSolqn`<+hdj.k lzksrksa esa] Cu @ 5 kg/ha + Zn @10 kg/ha d¢ 

vuqç;ksx us] ikS/kksa dh ÅapkbZ] DMA/ ikS/kk] ifÙk;kW@ikS/kk] 60 fnuksa 

ij LAI] 'kk[kk,W@ikS/kk  ,oa Hkkjrh; lse dh iSnkokj esa vf/kdre 

vkSj egRoiw.kZ lq/kkj gqvkA fu;af=r] Cu @ 2.5 kg/ha, Cu @ 

5.0 kg/ha, Zn @ 5.0 kg/ha, Zn @ 10.0 kg/ha, Cu @ 2.5 

kg/ha + Zn @ 5.0 kg/ha, Cu @ 2.5 kg/ha + Zn @ 10.0 

kg/ha and Cu @ 5.0 kg/ha + Zn @ 5.0 kg/ha dh rqyuk esa 

bl mipkj ds ifj.kkeLo:i Øe'k% 80-3] 38-4] 29-7] 30-0] 23-1] 

19-9] 11-6 ,oa 8-4 Áfr'kr vf/kd tSonzo gqvkA

 

Hkkjrh; lse ds cht ,oa pkjk mit ij tSolqn`<+hdj.k lzksrksa 

dk çHkko

Cu+Zn (5+10)

Cu+Zn (5+5)

Cu+Zn (2.5+10)

Cu+Zn (2.5+5)

Zn @  10

Zn @  5.0

Cu @ 5.0

Cu @ 2.5

Control

0.00       1.00      2.00       3.00       4.00       5.00      6.00

Yield (t/ha)

Stover

Seed
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usfi;j ?kkl dh o`f) ,oa pkjs dh mRikndrk ij tSfod [kknksa 

vkSj lq{e i®"kd rRo®a ds fofHkUu Lrjksa dk çHkko% ç;kxs  bl 

ifjdYiuk d s vk/kkj ij r;S kj fd;k x;k Fkk fd de mitkÅ feêh ij 

tfS od [kknk as ,o a l{w e ik"s kd rRok as ¼Cu ,o a Zn½ d s lkFk 

—f"k&lnq <̀h+ dj.k d s lkFk ufs i;j dh [krs h dju s ij pkj s dh of̀)] 

mRikndrk ,o a x.q koÙkk e as l/q kkj gkrs k gAS  HkMs  + ikyu ç.kkyh l s fofHkUu 

tfS od l'a kk/s kuk as vFkkrZ  ~ vif'k"V Åu] HkMs  + [kkn] vfo[kkn ¼lLa Fkku e as

r;S kj½ ,o a Cu rFkk Zn Lrjk as d s lkFk —f"k&lnq <̀h+ dj.k d s çn'kuZ  dh 

ryq uk dju s dk mí's ; FkkA HkMs  + dh [kkn @ 12-5 Vu@gDs V;s j d ¢

lda j ufS i;j e as vuÁq ;®x ij nk s o"kk Za s e as 10 dVkb Z e as vf/kdre gj s pkj s

dh mit nt Z dhA fu;=a .k dh ryq uk e as nk s lky e as vif'k"V Åu @ 

500 fdxkz @ gDs V;s j] vfo[kkn @ 6-25 Vu@gDs V;s j ,o a HkMs  + [kkn 

@12-5 Vu@gDs V;s j d ¢ vuÁq ;®x ij Øe'k% 14-47] 29-82 ,o a 37-08 

Áfr'kr vf/kd toS noz  gvq kA Zn 10 fdxkz @gDs V;s j d ¢ vuÁq ;®x ij 

gkbfcMz  ufS i;j dh vf/kdre gj s pkj s dh mit ¼nk s o"kk Za s e as nl dVkb Z e as

128 Vu@gDs V;s j½ nt Z dh xb]Z  tk s fd fu;fa =r l s 33-39 

Áfr'kr]Cu&vuçq ;kxs  5 fdxkz @gDs V;s j l s 3-80 Áfr'kr ,o a Cu 5 

fdxkz @gDs V;s j + Zn10 5 fdxkz @gDs V;s j d s vuçq ;kxs  l s 37-5 

Áfr'kr vf/kd FkhA tc ufS i;j dk s Cu 5 + Zn 10 fdxkz  / gDs V;s j] 

ftl s O;fäxr :i l s Cu vkjS  Zn d s vuçq ;kxs  d s cjkcj n[s kk x;k d s

lkFk Á;®x dju s ij vifj"Ñr çkVs hu] jk[k lkexhz  ,o a lYs ;yw kts  dk 

vf/kd vueq ku yxk;k x;kA feêh e as miyC/k Cu vkjS  Zn ufS i;j dh 3 

lky dh [krs h d s ckn tfS od [kkn lkz rs k as d s dkj.k dkQh fHkUu FkAs  

bld s vykok] Cu 5 + Zn 10 fdxkz @gDs V;s j d s vuçq ;kxs  l s feêh e as

Cu vkjS  Zn dh vf/kdre miyC/krk jghA

Zn QksfVZQkbM uSfi;j ?kkl [kkus ij 'kq"d nzo var%xzg.k ¼DMI; 

g/d½ esa lkFkZd lq/kkj gqvk Fkk ¼P<0.05½ ,oa blh rjg] 'kq"d nzo 

¼6-7 Áfr'kr½ ,oa NDF ¼5-6 Áfr'kr½ dh ikpdrk fu;af=r ls 

lkFkZd #i ls dkQh vf/kd FkhA Zn QksfVZQkbM uSfi;j ?kkl [kkus 

okys lewg esa 'kq"d nzo var%xzg.k esa o`f) ds dkj.k çeq[k ,oa lq{e 

[kfutksa dk var%xzg.k lkFkZd #i ls vf/kd Fkk ysfdu bu [kfutksa 

ds larqyu esa dksbZ ifjorZu ugha ns[kk x;k flok; rkack vkSj tLrk 

ds tks lacaf/kr QksfVZQkbM uSfi;j ?kkl esa vis{kk—r vf/kd FksA 

QksfVZQkbM vkSj xSj&QksfVZQkbM uSfi;j ?kkl ds lsou ls fofHkUu 

jä tSo jklk;fud ekinaMksa ds Lrj®a esa dksbZ ifjorZu ugha ns[kk 

x;k] gkykafd] lhje {kkjh; Q‚LQsVl dk Lrj Zn QksfVZQkbM 

uSfi;j ?kkl lewg esa 35-8 Áfr'kr vf/kd FkkA

iafDr vuqikr ,oa dVkÃ le; ls ÁÒkfor ewaxQyh@ 

nhukukFk Äkl vraj Qlyhdj.k Á.kkfy;®a dk ÁnZ'ku% [ksr 

dh mit] xq.koÙkk ,oa ykHkçnrk esa lq/kkj ds fy, vukt&Qyhnkj 

vraj Qlyhdj.k,d csgrj fodYi gks ldrk gSA ,d LFkk;h pkjk 

Qlyhdj.k Á.kkyh dk fu/kkZj.k djus ds fy, ewaxQyh ¼GN½ vraj 

Qlyhdj.k esa Feather Pennisetum (FP) ds çn'kZu dk 

vkdyu djus ds fy, orZeku v/;;u fd;k x;kA ç;ksx us 

ewaxQyh ,oa FP dh rqyuk ,d ,dy Qly ,oa vraj Qly 

¼2GN% 1FP ,oa 3GN% 1FP½ ds :i esa dh] tgka FP dks 

vyx&vyx le; ij ;kuh 60] 75] 90 rFkk 120 fnuksa esa dkVk 

x;kA vraj Qlyhdj.k Á.kkyh dk Hkwfe lerqY; vuqikr ,dek= 

LVsaM ls 15&29 Áfr'kr vf/kd Fkk vkSj ;g ,dek= LVsaM ij mit 

ykHk ,oa vkfFkZd ykHk dk ladsr gSA tc nhukukFk Äkl (DG) dh 

iafä;ksa dks ewaxQyh Qly esa tksM+k x;k] rc nksuksa Qlyksa ds 

,dek= LVSaM us vf/kdre pkjk tSonzo dk mRiknu fd;k( ;g 

laHkkouk Fkh fd vius ,dek= LVSaM dh rqyuk esa ewaxQyhdh mit 

de gks xbZA mPp varj Átkfr çfr;ksfxrk ds dkj.k gjs pkjs dh 

mit esa deh 3GN:1DG ,oa 2GN:1DGds fy, Øe'k% 12-5 ,oa 

83-7 Áfr'kr FkhA nhukukFk Äkl dh tYnh dVkbZ ewaxQyh mit 

dh i{k/kj gS ysfdu nhukukFk Äkl dh iSnkokj esa deh g®rh gS] 60 

fnu cqvkÃ ckn dVkbZ ls ewaxQyh dh vf/kdre gjs pkjs dh mit 

ntZ dh xbZ] tks 75 fnu cqvkÃ ckn dVkbZ ds cjkcj FkhA FP dh 

mit vf/kdre 120 fnu cqvkÃ ckn dVkbZ ¼ifjiDo Qly½ ij Fkh 

ysfdu GN ¼eq[; Qly½ dh mit 60 fnu cqvkÃ ckn dVkbZ dh 

rqyuk esa 72-4 Áfr'kr de gks xbZA

vraj Qlyhdj.k esa vifj"Ñr çksVhu ,oa js'kk esa 10 ,oa 8 Áfr'kr 

dh o`f) gqbZ] fyfXuu esa 15 Áfr'kr ,oa rVLFk fMVtsaZV js'kk esa 5 

Áfr'kr dh deh vkbZ] tks fd ewaxQyh ds lkFk gLr{ksi ds dkj.k 

,Qih dh csgrj xq.koÙkk dk ladsr FkkA ewaxQyh ,oa ,Qih ds vraj 

 

gkbfczM uSfi;j ds gjs pkjs dh mit ij tSo lqn`<+hdj.k lzksrksa dk çHkko

ladj usfi;j ds gjh pkjs dh mit ij tSfod [kkn lzksrksa dk çHkko

Y
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Control Waste wool
(@ 0.5 t/ha)

Avikhad
(@ 6.25 t/ha)

Sheep manure
(@ 12.50 t/ha)

Organic manure source

Biofortification source

Control Cu 5 kg/ha Zn 10 kg/ha

140

120

100

80

60

40

Y
ie

ld
 (

t/
h

a
)

Zn 10 kg/haCu 5+ 
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Qlyhdj.k us xSj&js'ksnkj dkcksZgkbMªsV esa o`f) ¼13 Áfr'kr½ dh] 

ftlesa phuh ,oa LVkpZ] xSl mRiknu ¼6-5 Áfr'kr½ vkSj ok"i'khy 

olh; vEy ¼6 Áfr'kr½ 'kkfey gSa tks csgrj pkjk xq.koÙkk dk 

ladsr nsrs gSaA tc pkjk dh iSnkokj] xq.koÙkk ,oa ykHkçnrk ij 

fopkj fd;k x;k Fkk] rks 3GN: 1FP vraj Qlyhdj.k Á.kkyh 

csgrj Fkh ,oa bls ,dylao/kZu ds fodYi ds :i esa vuq'kaflr 

fd;k tk ldrk gSA gekjs v/;;u us fu"d"kZ fudkyk gS fd 

v/kZ&'kq"d {ks=ksa esa Mcy Qlyhdj.k dks vraj Qlyhdj.k djds 

çkIr fd;k tk ldrk gS tks fdlkuksa dks vkthfodk] i'kq ikyu vkSj 

fLFkjrk ds fy, ,d lkFk Hkkstu vkSj pkjs dk mRiknu djus ds 

volj çnku dj ldrk gSA

[kkn vkSj tSo& tSolqn`<+hdj.k lzksrksa ls çHkkfor usfi;j dk iks"kd Lrj

mipkj CP CF EE NDF ADF Ash Hemi- Cellulose

        cellulose

[kkn lzksr

fu;af=r 10-13 27-81 2-50 57-20 31-1 15-2 26-7 32-29

vif'k"V Åu@ 500 fdxzk / gs 11-76 30-57 2-70 55-63 32-4 15-9 27-5 33-09

vfo[kkn @6.25 Vu / gs 11-62 30-22 2-74 55-61 33-0 15-6 28-2 33-22

HksM+ [kkn@ 12.50 Vu / gs 11-05 30-05 2-66 56-00 33-1 15-6 26-8 33-87

SEM 0-15 0-55 0-05 0-68 0-37 0-18 0-40 0-42

CD (0.05) 0-44 1-60 0-15 1-96 1-08 0-51 1-15 1-21

tSo lqn`<+hdj.k L=ksr

fu;af=r 10-55 28-17 2-46 57-09 31-5 14-9 26-4 32-26 

rkack @ 5.0 fdxzk / gs 11-19 30-17 2-73 56-44 32-5 15-5 27-3 33-08

tLrk @ 10.0 fdxzk / gs 11-28 30-22 2-71 55-89 32-6 15-8 27-8 33-35

rkack@ 5.0 fdxzk/gs+ tLrk @ 10.0 fdxzk/gs 11-54 30-10 2-70 55-03 32-8 16-0 27-7 33-77

SEM 0-18 0-64 0-06 0-79 0-43 0-20 0-46 0-48

CD (0.05) 0-51 1-85 0-17 2-27 1-25 0-59 1-33 1-40

 
fofHkUu Qly ç.kkyh rFkk FP dh dVkbZ le; ls çHkkfor ewaxQyh ¼GN½ ,oa FP ds gjs pkjs dh mit ¼GFY½ ,oa lw[ks pkjs dh 

iSnkokj ¼DFY½

                        ewaxQyh mit ¼Vu@gs½                                                        Feather Pennisetum mit ¼Vu@gs½         

 gjs pkjs dh lw[® pkjs gjs pkjs lw[® pkjs  gjs pkjs lw[® pkjs dh  gjs pkjs dh lw[ks pkjs dh

 mit dh mit dh mit dh mit dh mit mit mit mit

                2018&19                   2019&20                2018&19                   2019&20

Qly Á.kkyh (C)

dsoyGN 11-91 3-35 12-79 4-12 & & & &

dsoyFP & & & & 27-8 5-56 30-06 6-77

GN:FP(2:1) 6-48 1-96 7-48 2-94 15-93 3-58 18-05 3-74

GN:FP(3:1) 10-59 2-95 11-61 3-21 10-64 2-13 12-25 2-63

LSD (0.05) 3-56 0-92 3-84 0-78 6-81 2-12 8-36 2-73 

Feather Pennisetum dh dVkbZ le; ¼fnu½ (T)

60 11-79 3-08 12-62 4-01 13-60 2-92 15-23 3-51

75 11-29 2-95 12-04 3-61 17-06 3-56 19-00 4-23

90 8-73 2-67 9-85 3-32 19-55 3-99 21-44 4-60

120 6-84 2-29 8-02 2-73 22-27 4-56 24-81 5-19

LSD (0.05) 2-41 0-68 2-46 0-76 4-94 0-91 5-07 0-93 

C x TLSD (0.05) 4-24 & 4-06 & 7-33 2-56 9-11 2-84 
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pkjk o`{k esa tLrk ds Ñf"k 'kkfL«k; tSolqn`<+hdj.k dk 

çn'kZu % 'kgrwr ,oa csj çtkfr;ksa pkjk o`{k®a esa tLrk dk 

tSolqn`<+hdj.k fd;k x;kA ;g nks fof/k;ksa vFkkZr tLrk feêh 

vuqç;ksx ¼fu;a=.k] 25 vkSj 50 xzk@isM+½ ,oa i.kZ vuqç;ksx 

¼fu;a=.k] 0-5 Áfr'kr vkSj 1-0 Áfr'kr½ ds ek/;e ls fd;k x;kA 

'kgrwr ds e`nk vuqç;ksx ds rgr 'kgrwr esa dqy DyksjksfQy 44-43 
2ls 44-17 fexzk@lseh  rd ,oa 'kq"d inkFkZ lap; vkSlru 4-10 ls 

4-85 fdxzk@ikS/kk rd gksrk gSA

Qly®a dh mRikndrk dk ewY;kadu RBD fMtkbu Á{®= ijh{k.k 

esa fd;k x;kA vU; pkjk Qlyksa dh rqyuk esa cktjk ¼jkt 

cktjk&1½ us lkFkZd #i ls rktk ,oa lw[kk otu ntZ fd;kA 

tcfd] fofHkUu pkjk Qlyksa ds chp pkjs dk lcls de rktk ,oa 

lw[kk otu cqansy Xokj&1 }kjk ntZ fd;k x;kA 'kq"d æo çkfIr 

y®fc;ka ¼dksfguwj½ pkjs ds fy, lcls de FkhA lcls de okLrfod 

ty vko';drk ,oa mPpre ty mRikndrk cktjk ¼jkt cktjk 

&1½ ds fy, FkhA

HksM+ dh ty vko';drk dk vkdyu % HksM+ ds rhu lewgksa 

¼çR;sd esa 6½ dks vyx&vyx vkgkj O;oLFkk esa j[kk x;kA 

tkuojksa ds çR;sd lewg dks gj fnu 20 yhVj ty miyC/k djk;k 

x;kA flapkbZ ds fy, mi;ksx fd, tkus okys ty $ o"kkZ ds ek/;e 

ls ty dh ek=k dh x.kuk pkjk Qly mRiknu ds fy, dh xbZ ,oa 

i'kqvksa }kjk çR;{k ty lsou ¼is;ty½ nSfud vk/kkj ij ntZ fd;k 

x;kA mudk 'kjhj dk otu lkIrkfgd vk/kkj ij ntZ fd;k x;kA 

;g ns[kk x;k fd mipkj G  i'kqvksa ¼2-7 fdxzk cktjk lw[kk pkjk $ 3

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 ÁkS|ksfxdh foÒkx ifj;kstuk

xksl vyh 

jktLFkku d¢ if'peh 'kq"d {®= esa pkjk mRiknu d¢ fy, ty 

vko';drk dk vkadyu% [kjhQ e©le ¼2020½ dh fofÒUu pkjk 

3-3 fdxzk cqansy Xokj lw[kk pkjk $ 20 yhVj ty½ esa vf/kdre 

vkSlr lkIrkfgd 'kkjhfjd otu ,oa HksM+ dh çfr bdkbZ ds fy, 

de ls de okLrfod ty ntZ fd;k x;kA

;g vuqeku yxk;k x;k fd la;kstu vkgkj ¼2-7 fdxzk cktjk lw[kk 

pkjk $ 3-3 fdxzk cqansy Xokj lw[kk pkjk½ HksM+ mRikndrk ds fy, 

lcls vf/kd ty mRiknd gSA 

fLçadyj flapkbZ ls çHkkfor fofHkUu pkjk Qlyksa ds fy, 

okLrfod ty

 cqansy  y®fc;ka  cktjk  cqansy 

 Xokj&1 ¼dksfguwj½ ¼jkt  Xokj&2

   cktjk&1½

okLrfod ty  0-95 1-03 0-58 0-94
3¼eh @fdxzk½

okLrfod ty  951-79 1031-48 577-16 939-15

¼yh@fdxzk½

vkSlr lkIrkfgd 'kjhj dk otu o`fö ¼fdxzk½ ,oa okLrfod 

ty vraxzg.k@ÒsM+ ¼yhVj @fdxzk½

lewg vkgkj O;oLFkk 'kjhj dk  okLrfod 

  otu o`f) ty vraxzg.k

th cktjk lw[kk pkjk ¼2-7fdxzk½$  0-38 9306-241 

 Xokj lw[kk pkjk 

th cktjk lw[kk pkjk ¼2-7 fdxzk½$ 0-44 7132-922 

 y®fc;k lw[kk pkjk ¼3-3 fdxzk½+$

 20 yh ty

th cktjk lw[kk pkjk ¼2-7 fdxzk½$ 0-48 6104-513 

 cqansy Xokj&1 lw[kk pkjk 

 ¼3-3 fdxzk½$20 yh ty

fLçadyj flapkbZ ls çHkkfor pkjk Qlyksa dh o`f)] mit ,oa ty mRikndrk 

 cqansy y®fc;ka  cktjk  cqansy  SEM CD CV 

 Xokj&1 ¼dksfguwj½ ¼jkt cktjk&1½ Xokj&2  (P=0.05) (%)

ikS/ks dh ÅapkbZ ¼lseh½ 50-85 65-40 136-50 52-20 2-41 7-26 9-48

ifÙk;ksa dh la[;k 55-05 81-35 9-35 55-25 1-12 3-38 6-70

rktk otu ¼fdxzk@gsDVs;j½ 5266-25 8950-00 10675-00 5759-38 404-97 1220-71 15-85

lw[kk out ¼fdxzk@gsDVs;j½ 2551-50 2397-75 4301-75 2580-25 198-40 598-04 20-12
3

ty mRikndrk ¼fdxzk@eh ½ 1-05 0-99 1-78 1-07 0-08 0-25 20-12
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0-000 ¼gkxs Vs ½ l s 0-585 ¼n/w k ihr s g,q  cPp®½ rd jghA eknk ¼0-116½ dh 

ryq uk e asa uj e as ¼0-209½ okf"kdZ  rYq ;kda  vklS r eR̀;nq j vf/kd jghA 

ekfld eR̀;nq j ¼ifz r”kr½ 'kUw ; ¼vxLr½ l s 0-68 ¼tuojh½ rd jghA 

o"kZ 2020 esa] LokLF; çca/ku ij vkSlr O;; ¼çfr i'kq@o"kZ½ HksM+ esa 

51-86 ¼iks"k.k½ ls 110-35 ¼,thch½ #i;s ,oa cdfj;®a d¢ jsoM+ esa  

130-75 #i;s jgkA fuokjd LokLF; mik;ksa ij] vkSlr okf"kZd 

O;;@i'kq 21-78 ¼iks"k.k½ ls 25-20 ¼,thch½ #i;s ,oa cdfj;®a d¢ 

jsoM+ esa 35-69 #i;s jgkA blh rjg mipkj mik;ksa ij vkSlr 

okf"kZd O;;@i'kq 30-08 ¼iks"k.k½ ls 85-15 ¼,thch½ #i;s ,oa 

cdfj;®a d¢ jsoM+ esa 95-09 #i;s jgkA 

HksM+ esa rhoz myocardial jks/kxyu% ,d LoLFk ,o a vPNh rjg l s

f[kyk;k x, vfodkyhu e<s  as + ¼2-5 o"k Z vk;½q  dh vpkud eR̀; q d s ckn 

'ko ijh{k.k fd;kA ckgjh ijh{k.k ij dkbs  Z Hkh vlkekU;rk ugh a n[s kh 

xbAZ  ân; dk s NkMs d+ j fdlh Hkh vkra fjd vxa ® a u s jkxs  y{k.k ugh 

fn[kk,Aa  [kyq  s #i e as ân; d s 'kh"k Z ij] fuy; d s vi{k;h {k=s  d s Lrj l s

Åij jä d s uhy s jxa  d s FkDd s d s lkFk ,d i[a ®ueq k vi{k;h ?kko n[s kk 

x;kA ifS iyjh ekla i's kh ân; d ¢ okYo e as fcuk dkbs  Z vegetative of̀) 

d s lkFk v{kr FkhA bl çdkj eR̀; dk dkj.k ,d rho z myocardial 

jk/s kxyu gkus  s dk lna gs  O;Dr fd;k x;kA<Ård O;kf/kdh; ijh{k.k 

ij ,d MBa y d s lkFk ,Ma kFs kfs y;e l s tMq h+  ckb Z dkjs kus jh ul e as ,d 

fHkfÙk Fkkz Es cl] f'kjk d ¢ lehi Ldna h ifjxyu ,o a i‚yhe‚QkUZs ;fw Dy;j 

¼ih,e,u½ dkfs 'kdkvk as dk fjlko n[s kk x;kA ân; dh ekla ifs 'k;k as e as

ek;kfs Qfcyz  lja pukvk as dh {kfr d s lkFk ygjnkj ,o a ifjxfyr 

dkfM;Z d dkfs 'kdkvk as dk irk pykA

fny ds 'kh"kZ ij ia[®uqek 
ifjxyu {ks=

dksjksujh ul esa fHkfÙk FkzksEcl ,oa ul 
ds lehi Ldanh ifjxyu ds {ks= 

¼20X½

PMN fjlko ,oa Li"V MaBy ds lkFk 
fHkfÙk FkzksEcl ¼40X½

ek;ksfQfczy lajpukvksa dh {kfr ,oa 
ygjkrh dkfMZ;d dksf'kdkvksa ds lkFk 
ân; ekalis'kh dk Ldanh ifjxyu 

o;Ld es<+sa esa ,d rhoz myocardial jks/kxyu ds ?kko

jksx fuxjkuh] LokLF; ns[kHkky 

,oa jksx funku lk/ku

vkfFkZd :Ik ls egRoiw.kZ HksM+ o cdfj;ksa dh 

chekfj;ksa dk cnyrs O;kid jksx&foKku ,oa 

izca/ku dk ewY;kdau

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

,l-vkj- “kekZ] ,Q-,- [kku] th-th- lksukokuss] lh-ih- Lo.kZdkj] ,l-ts- 

iafM;ku ,oa Mh-d¢- “kekZ

e`R;qnj dk ik'oZfp=.k% vfodkuxj d¢ HksM+ jsoM+®aa esa izfr 1000 

HksM+ fnuksa ij ldy okf"kZd rqY;kad vkSlr e`R;qnj ¼EADR½ 0-326 

¼11-88 izfr”kr okf"kZd e`R;qnj d¢ led{k½ jghA e`R;q d¢ izeq[k xSj  

fof”k"V dkj.k fueksfu;k ¼26-2 izfr”kr½] ;d`r “kksFk ¼17-8 izfr”kr½] 

lsIVhlhfe;k@V®Dlhfe;k ¼12-2 izfr”kr½] vka=”kksFk ¼10-7 izfr”kr½ 

,oa lnek ¼9-2 izfr”kr½ jgsA fo”ks"k dkj.kksa esa uotkr eseuksa ds Hkw[ks 

jgus dk ;ksxnku 4-1 izfr”kr jgkA okf"kZd rqY;kad vkSlr e`R;qnj 

U;wure ¼0-217½ ikVuokM+h esa rRi”pkr~ vfo”kku ¼0-275½] ekyiqjk 

¼0-330½] th,e,e ¼0-413½ ,oa vf/kdre ¼0-487½ vfodkyhu esa 

jghA vk;q&okj fo”ys"k.k n'kkZrk gS fd okf"kZd rqY;kad vkSlr 

e`R;qnj nw/k ihrs gq, eseuksa esa lokZf/kd ¼1-512½ rRi”pkr~ nw/k NqMk,a 

eseuksa ¼0-429½] gksxsV ¼0-172½ rFkk o;Ld esa lcls de ¼0-1223½ 

jghA eknk ¼0-252½ dh rqyuk easa uj esa ¼0-461½ okf"kZd rqY;kad 

vkSlr e`R;qnj vf/kd jghA ekfld e`R;qnj 0-12 izfr”kr ¼uoEcj½ 

ls 2-42 izfr”kr ¼tuojh½ rd jghA

cdfj;®a d¢ jsoM+ esa ldy okf"kdZ  rYq ;kda  vklS r eR̀;nq j 0-146 ifz r 

1000 cdjh fnuk as ij jghA vk;&q okj okf"kdZ  rYq ;kda  vklS r eR̀;nq j    

A B C D
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?kkoksa u s rho z 'k#q vkr dk l>q ko fn;k Fkk D;kfas d vke rkjS  ij PMN 

dkfs 'kdkvk as dk gYdk fjlko rc gkrs k g S tc eR̀; q ,o a jk/s kxyu cuu s d s

chp dk le; dkQh de gkAs  ek;kds kfM;Z y Ård dk xyu ,o a

vi{k;h ifjoruZ  vkifw r Z {k=s  e as jä dh vkifw r Z e as deh d s dkj.k gkrs k g S

tk s ik"s kd rRok as ,o a v‚Dlhtu dk s de djrk g S ftll s xHa khj 

LFkkfud&vjDrrk pkVs  rFkk xyÁng gkus  s l s lnek gkrs k g aS ,o a i'k q dh 

rRdky eR̀; q gkrs h gAS  blfy,] iFS kkys ‚ftdy tkpa  l s irk pyk g S fd 

çHkkfor HkMs  + rho z ek;kds kfM;Z y jk/s kxyu d s dkj.k ej xbAZ

HksM+ksa esa ukd dk Vîwej % ukd ds Vîwej ,o a QQs Mk+  as l s Årdk as d s

lkFk&lkFk unS kfud u  euw  s ¼ukd dh Q®gk &6] ukd dk rjy inkFk Z

&3½ vk.kfod funku d s v/khu fd,A çkjfa Hkd v/;;u gag thu 

ihlhvkj] ENTV-U5-F ,o a GAG-R PCR] ENTV d s U3 {k=s  d s

ço/kuZ  d s fy, nk s nkjS  dh ihlhvkj çfrfØ;kvk as d s lkFk Hemi 

nested ihlhvkj dk mi;kxs  djd s fd;k x;kA ENTV d s çkVs hu 

vkoj.k d s env ,uoh thu d s ço/kuZ  d s fy, ENTV Env ihlhvkj 

FkkA JSRV d s çkVs hu vkoj.k d s env ,uoh thu d s ço/kuZ  d s fy, 

JSRV Env ihlhvkj FkkA cfgtkrZ  JSRV d s LTR {k=s  d s ço/kuZ  d s

fy, JSRV U3/LTR ihlhvkj FkkA Mh,u,@lhMh,u, dk ço/kuZ  

dos y gag thu ihlhvkj ,o a okLrfod le; gag thu ihlhvkj 

}kjk çkIr fd;k x;kA Sca I, Pst I ,o a Aat II tlS  s fofHkUu RE 

,ta kbek as d s lkFk çof/krZ  gag thu d s çfrc/a k ,ta kbe ¼vkjb½Z  ikpu 

fo'y"s k.k }kjk Òh dkj.k dh ifq "V dju s dk ç;kl fd;k x;kA

,utwfVd usty Vîwej ds fy, ukd dksf'kdkvksa dk 

v/;;u% uSnkfud i  jh{k.k ij ukd ls [kwuh lzko] mÒjk gqvk 

nkfguh us=&x®yd] [kkuk ugh [kkuk] esal fj¶ysDl d¢ uqdlku ls 

pDdj vkuk] çHkkfor vka[k dh iyd laca/kh vuSfPNd fØ;k ds 

lkFk ,d [ksjh es<+k ÁLrqr fd;k x;kA ukd Leh;j dh tkap ls 

dSalj dksf'kdkvksa ds lefer dsUnzd la?kuu] ,dkf/kd ukfHkd ,oa 

lelw«kh vkÑfr;®a ds lkFk dksf'kdkvksa dh Òjekj dk irk pykA 

;g vuqeku yxk;k x;k Fkk fd jälzkoh jlkSyh ukd lzko esa dSalj 

dksf'kdkvksa dks lzkfor dj ldrh gS tks fd FNAC ds leku ENA 

çHkkfor tkuojksa ds funku ds fy, xSj&buosflo uSnkfud Á  .kkyh 

ds :i esa dk;Z dj ldrh gS ysfdu bl rduhd d¢ fu"d"kZ ds fy, 

vf/kd la[;k esa tkuojksa dk ijh{k.k fd;k tkuk vko';d gSA

ENA ls çHkkfor esa<+s d¢ nkfgus us=xksyd dk 
vlefer mHkkj

d¢fUnzdh; la?kuu ,oa d¢fUnzdh; d®f'kdk 
nzO; vuqikr esa o`f) ds lkFk Vîwej 

dksf'kdk,¡ ¼May-Grunwald Giemsa stain½

,u dks c<+kus okyh N: C vuqikr esa o`f) 
n'kkZrk dksf'kdkvksa dk lewg ¼dksf'kdkvksa ds 

ukfHkd esa d¢fUnzdh; la?kuu ,o Li"V 
,dkf/kd ukfHkd½

,utwfVd usty Vîwej ds fy, ukd dksf'kdkvksa dk v/;;u

Ård O;kf/kdh; ijh{k.k ij] QQs M s+ d s Vîew j u s ok;dq kfs "Bdk e as

ifS iykes Vs l d s lkFk fo'k"s k çlkj ifjoruZ ] vPNh rjg l s vyx l;a kts h 

Ård dkjs  d s lkFk fpfàr ifS ify ,o a ,fMukes VS l fn[kkoV fn[kkbAZ  

buZ  ifs iykes kVl vra ofZ` ) u s vkfa 'kd :i l s ;k ijw h rjg l s ok;dq k's kh; 

yeq us  dk s ok;dq kfs "Bdk e as mÒkj® a d s lkFk ckf/kr fd;kA ckz fs Ud;y vkjS  

ckz fas dvkys j vLrj dkfs 'kdkvk as u s Hkh gkbijIykfLVd ifjoruZ  fn[kk, 

,o a 'kk;n gh ifS iyjh mÒkj® a dk xBu fd;k tk s ckz fs Udvkys j yeq us  dk s

vkfa 'kd ;k ijw h rjg l s ckf/kr djr s gAS  yeq us  ,o a c<h+  gbq  Z ok;dq kfs "Bdk 

d s vklikl d s {k=s  e as cg̀rHk{kd dkfs 'kdkv® a dh ?klq iBS  FkhA dNq  fgLl s

e]as  ,fYo;kys h d s chp d s LFkku dk s fyEQkls kbV ,o a IykTek dkfs 'kdkvk as

dh ?klq iBS  d s lkFk xk<k+  fd;k x;kA ekus kUs ;fw Dy;j dkfs 'kdkvk as dh 

blh rjg dh ?klq iBS  ifs jc®z fUd;y] ifs jckz fs Ud;®yj ,o a ifs jokLdyq j 

{k=s k as e as Hkh FkhA bld s vykok] U;Vw kª fs Qfyd lePq p; Hkh db Z

ok;dq kfs "Bdk d s yeq us  e as n[s k s x,A ukd d s Vîew j [kMa ® a u s ltw u 

dkfs 'kdkvk asa s dh ?klq iBS  d s lkFk xfaz Fk;k as dh okLrdq yk e as c<rh gbq  Z

l;a kfs tr midyk dkfs 'kdkvk as d® n'kk;Z kA Vîew j dkfs 'kdkvk as u s de 

lel«w kh vkÑfr;k W fn[kkbAaZ  fyEQ ukMs ] ;—r] ân;] xnq ]Zs  frYyh ,o a

efLr"d d s Ård #i&ifjoruZ  l s jfgr Fk s rFkk lkekU; fn[kkb Z fn,A

A B C
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iSfiyksesVl çlkj ,oa eksuksU;wfDy;j dksf'kdkvksa dh ?kqliSB 

ds lkFk ok;qdksf"Bdk dh ,fMuksesVl fn[kkoV ¼HE 40X½

ukd dk Vîwej & lwtu dksf'kdkvksa dh ?kqliSB ds lkFk ,d 

xazfFk; okLrqdyk esa Álkfjr midyk dksf'kdk, ¼HE 40X½

vU; jksx vUos"k.k% Vksad vkSj t;iqj ftyksa ds fofHkUu xkaoksa esa 

,utqfVd usty ,fMuksdkflZuksek] xHkZikr] detksj eseusa] 

vifjiDo tUe] ikbZdk] ,utwfVd xfrHkax] fueksfu;k ,oa vfrlkj 

ds ekeysa ;nk&dnk ns[ks x,A nwnw rglhy ¼t;iqj½ ds lsok xk¡o esa 

fLFkr ,d HksM+ jsoM+ esa xHkZikr] vifjiDo ,oa detksj eseuksa ds 

tUe }kjk eseuksa ds uqdlku dh lwpuk nh xbZA chM xuoj xk¡o 

¼Vksad½ esa HksM+] cdjh ,oa HkSal®a esa ,yksfVª;ksQSft;k vkSj cka>iu fjiksVZ 

fd;k x;k ,oa ekStwnk vkadM+ksa us e`nk esa Q‚LQksjl dh deh dh 

iqf"V dh vkSj mi;qä mipkjkRed mik;ksa dk lq>ko fn;kA fljksgh 

cdfj;ksa esa] ,d eghus ds NksVs cPpksa esa laØked ,DFkkbZek dk ,d 

NksVk lk çdksi FkkA vka«®rj ,aVhck;ksfVd nokvksa ,oa LFkkfud 

tsafV;u ok;ysV ds lkFk bls çcaf/kr fd;k x;kA laLFkku ds HksM+ ds 

jsoM+®a esa] uoEcj&fnlacj ds eghuksa esa rhoz Qq¶Qqlh; fueksfu;k 

ns[kk x;kA

tUetkr folaxfr & ,d eseus esa fupys 
tcM+s dh vuqifLFkfr

usÝksfll & iksVZ&okbu jaxhu ew=
¼rkez fo"kkärk½

jsMxV& HksM+ksa dh vkar dh lhjkslk dk 
jDr ladqyu

QqIQql dh ekcZfyax& eseus esa rhoz 
Qq¶Qqlh; fueksfu;k

>kxnkj ykj& HksM+ esa ENTV [kjxks'k esa rhoz ik'pqfjyksfll

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Å u vuqla/kku laLFkku
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jksx LØhfuax % ijh{k.k fd, x, HkMs  + d s 128 ey ueuw k as e as l s 32 ¼25 

Áfr'kr½ ,flM QkLV thok.kvq ® a d s fy, ldkjkRed ik, x,A o"k Z d s

nkjS ku RBPT }kjk cfqz lykfs ll d s fy, dyq  91 lhje d s ueuw k as dk 

ijh{k.k fd;k x;k ,o a 4 ¼4-3 Áfr'kr½ HkMs ®+  a dk s i‚ftfVo ik;k x;kA 

vko';drk vk/kkfjr HkMs  + l s ey ijh{k.k ij LV®ª xa kbyZ  Átkfr] 

LV®ª xa kbyZ kbs fMl ifs iykls l] ekus hft;k Átkfr ,o a vkbeZ fs j;k Átkfr d s

fy, Øe'k% 87-1] 45-2] 3-2 ,o a 51-6 Áfr'kr lØa e.k fn[kkb Z fn;kA 40 

[kjxk's kk as l s ey d s ueuw k as dh tkpa  ij vkbeZ fs j;k Átkfr dk lØa e.k 80 

Áfr'kr n'kk;Z k x;kA ldkjkRed ekeyk as e]as  lØa e.k dh rhorz k 100 l s

91600 oocysts@xkz e ey rd FkhA bld s vykok] legw &okj vklS r 

rhorz k 640-0 ¼legw &1½ l s 42180-0 vkis hth ¼legw &7½ rd FkhA

bZ- ijQksjsal bZ- lksblhdksyk bZ- ehfM;k

bZ- eSXuk bZ- fifjQksfeZl bZ- bfjflMqvk
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[kjxks'kksa esa vkbZesfj;k oocysts dh vkSlr rhozrk

bZ- ,Dlhxqvk

[kjxks'k ls vkbZesfj;k oocysts dh çtkfr;ka

vkbZesfj;k oocysts dh fofHkUu çtkfr;ksa ds fy, vkSlr  

thoferh; voyksdu fuEukuqlkj gSa%

[kjxks'kksa esa vkbZesfj;k çtkfr ij thoferh; voyksdu 

¼ek/;±ekud «kqfV½

çtkfr yackbZ (µ) pkSM+kbZ (µ) yackbZ:pkSM+kbZ

bZ- ijQksjsal 27-16±0-43  15-11±0-29  1-81±0-03

 ¼20-57&32-86½ ¼12-47&19-61½ ¼1-57&2-36½

bZ- lksblhdksyk 24-84±0-32  14-55±0-20  1-71±0-02 

 ¼21-86&29-09½ ¼11-90&16-64½ ¼1-48&1-96½

bZ- ehfM;k 21-37±0-47  14-00±0-36 1-54±0-05 

 ¼18-12&24-14½ ¼11-30&15-49½ ¼1-17&1-88½

bZ- ,Dlhxqvk 17-72±0-03 15-83±1-02 1-12±0-07

 ¼17-69&17-75½ ¼14-81&16-84½ ¼1-05&1-19½

bZ- eSXuk 24-15±3-01 14-55±0-87 1-66±0-11

 ¼21-14&27-15½ ¼13-68&15-41½ ¼1-55&1-76½

bZ- fifjQksfeZl 28-85±0-72 18-09±1-26 1-64±0-09

 ¼26-70&33-21½ ¼13-72&24-52½ ¼1-14&1-96½

bZ- bfjflMqvk 38-60±0-46 23-68±0-25 1-63±0-02

 ¼32-76&41-53½ ¼21-82&25-51½ ¼1-46&1-90½

vkbeZ fs j;k oocysts dh tkfrxr lja puk e as b-Z  ijQkjs las  ¼32-9&67-9 

Áfr'kr½ dh çeq[krk fn[kkbZ xbZ] blds ckn bZ- lksblhdksyk    

¼11-2&29-1 Áfr'kr½] bZ- ehfM;k ¼2-3&10-1 Áfr'kr½] bZ- ,Dlhxqvk   

¼0-9&8-3 Áfr'kr½] bZ- eSXuk ¼0-0&29-2 Áfr'kr½] bZ- fifjQksfeZl  

¼0-0&13-0 Áfr'kr½ ,oa bZ- bfjflMqvk ¼0-0&12-0 Áfr'kr½ FkhA

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Å u vuqla/kku laLFkku
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1         2         3         4         L           5          6          7         8        9

257bp 285 bp

ovine IL33 thu dk ihlhvkj ço/kZu

 ¼ysu 1&4% IL33 5UTR [kMa ¼257 chih½( ,y&100 chih Mh,u, fpUgd 

¼dSV # MBT049; HIMEDIA½( ysu 5&9% IL33 ,Dl‚u 3 [kMa ¼285 chih½

bp

2000

1000

500

300

200

100

266 bp

L                      1                      2                     3

IL33 thu dk ihlhvkj ço/kZu

¼ysu L&100 bp Mh,u, fpUgd ¼dSV # MBT049; HIMEDIA½( ysu 

1&3% IL33 ,Dl‚u 6 [kMa ¼266 chih½

HksM+ksa eas fgekadl daVkVZl ds fo:) 

izfrjks/kdrk gsrq vkuqoaf'kd ewY;kadu ,oa 

foLrkjhdj.k

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

jktho dqekj] oh-d¢- lDlsuk] ,-,l- eh.kk] lh-ih- LOk.kZdkj] ,l-

,l- feJk ,oa v#.k dqekj

izkd`frd voLFkk esa inter-se eseuksa esa LVªksaxkbZy laØe.k dh 

rhozrk % o"k Z 2007&20 d ¢ n©jku inter-se lekxe l s mRiUu ees uk as dh 

exas fu;k as e sa s ekfld vklS r v.Mk as dh l[a ;k ekyijq k e as 40-2 ¼Qjojh½ l s

1359-5 ¼flrEcj½ v.M s ifz r xkz e vkj&ykbuZ  e as ,o a 114-6 ¼ekp½Z  l s

2737-8 ¼flrEcj½ v.M s ifz r xkz e ,l&ykbuZ  e as rFkk vfodkyhu uLy 

e as 50-0 ¼Qjojh½ l s 2072-8 ¼flrEcj½ v.M s ifz r xkz e vkj&ykbuZ  e as ,o a

153-4 ¼tyq kb½Z  l s 3678-3 ¼flrEcj½ v.M s ifz r xkz e ,l&ykbuZ  e as jghA 

,d o"k Z dh vk; q rd vkj&ykbuZ  e as inS k g,q  ees u®a  a e as lØa e.k dh rhorz k 

vf/kdrj volj® a ij de jghA  

izkd`frd voLFkk esa inter-se eseuksa esa mRikndrk Án'kZu% n®u® a

ykbuZ ® a dh inter-se lra fr;® a e as 'kkjhfjd Òkj ,o a Åu mRiknu yxÒx 

leku jgAs  tUe l s 12 eghu® a dh vk; q rd inter-se ees uk as e as v©lr 

nfS ud Òkj ÁkfIr n®u® a ykbuZ ® a e as dNq  vf/kd jgh rFkk ekyijq k e as 76-08 

xkz e ¼,l&ykbuZ ½ l s 79-34 xkz e ¼vkj&ykbuZ ½ rd ,o a vfodkyhu 

uLy e as 73-42 xkz e ¼,l&ykbuZ ½ l s 86-79 xkz e ¼vkj&ykbuZ ½ rd jghA

p;fur ykbZu®a dk Án'kZu% o"kZ 2020 d¢ nkSjku ekyiqjk uLy esa 

ekfld v©lr FEC 23-7 ¼Qjojh½ ls 1093-8 ¼flrEcj½ v.Ms izfr 

xzke vkj&ykbZu esa ,oa 63-8 ¼tuojh½ ls 2702-8 ¼flrEcj½ v.Ms 

izfr xzke  ,l&ykbZu esa jgsA blh rjg vfodkyhu uLy esa ;g 50-

0 ¼tuojh½ ls 1493-2 ¼flrEcj½ v.Ms izfr xzke vkj&ykbZu esa ,oa 

48-5 ¼fnlEcj½ ls 2302-8 ¼flrEcj½ v.Ms izfr xzke ,l&ykbZu esa 

jgsA nksuksa uLyksa dh laosnu”khy ykbZu okyh HksM+ksa dks ftUgsa 

flrEcj ekg esa var%d`feuk”kd nok }kjk mipkfjr fd;k x;k dh 

rqyuk esa izfrjks/kh ykbZUk esa fcuk var%d`feuk”kd nok fn, easxfu;ksa 

esa ekfld vkSlr vaMksa dh la[;k lkFkZd :Ik ls de jghA

izkjfEHkd “kkjhfjd Hkkj dh rqyuk esa o"kZ ds var esa ekyiqjk uLy esa 

5-02 ¼,l&ykbZu½ ls 7-84 izfr”kr ¼vkj&ykbZu½ rd rFkk 

vfodkyhu esa 5-44 ¼vkj&ykbZu½ ls 6-22 izfr”kr ¼,l&ykbZu½ rd 

dh c<+®rjh ikbZ xbZA vkSlr okf"kZd Åu mRiknu ekyiqjk esa 0-928 

¼vkj&ykbZu½ ls 0-937 fdxzk ¼,l&ykbZu½ rd rFkk vfodkyhu esa 

1-303 ¼vkj&ykbZu½ ls 1-381 fdxzk ¼,l&ykbZu½ rd jgkA

o"kZ 2020 d¢ fy, okf"kZd e`R;q nj ekyiqjk uLy dh vkj ,oa ,l 

ykbZu esa Øe'k% 3-94 ,oa 5-13 izfr”kr tcfd vfodkyhu uLy dh 

vkj ,oa ,l ykbZu esa Øe'k% 5-10 ,oa 5-13 izfr”kr jghA fofÒUu 

ek/;e®a ls okf"kZd fuiVku nj ¼e`R;q d¢ vfrfjDr½ ekyiqjk esa 11-81 

¼vkj&ykbZu½ ls 30-77 izfr”kr ¼,l&ykbZu½ rd ,oa vfodkyhu 

jsoM+ esa 15-38 ¼vkj&ykbZu½ ls 17-35 izfr”kr ¼,l&ykbZu½ rd 

jghA vkj&ykbZu dh rqyuk esa ,l&ykbZu d¢ jsoM+ ls i'kqvksa d¢ 

lexz okf"kZd fuiVku nj dh ek=k yxÒx 2 xquk vf/kd jghA

ovine IL33 thu dk ço/kZu ,oa SSCP fo'ys"k.k % IL33 

tBjka= midyk e as ijthoh çfs jr {kfr }kjk lfØ; gkus  s ij T;knkrj 

'y"s ek ¼e[q ; :i l s vra dyk ,o a midyk dkfs 'kdkvk as }kjk½ 

xSj&Áfrj{kk leFkZ dksf'kdkvksa }kjk mRikfnr Iyh;®Vªksfid 

lkbVkds kbu gAS  ;g tUetkr ,o a vudq yw h çfrj{kk nkus k as dk s fofu;fer 

dju s e as lfØ; :i l s lya Xu gkus  s d s fy, tkuk tkrk gAS  

SSCP&vk/kkfjr fo'y"s k.k ,o a mud s fgekdas l dVa kVs lZ  çfrjk/s k Ák#i 

d s lkFk lHa kkfor lxa fr d s fy, {k=s  fof'k"V çkbejk as dk mi;kxs  djd s

ovine IL33 thu d s rhu {k=s k as dk s çof/krZ  fd;k x;kA

y?kq j®eafFk;®a esa laØked fyEQSfMukbfVl 

,oa czqflyksfll dh egkekjh foKku tkap 

laLFkku ifj;kstuk% ,vkjlh@02@04@20&23

panu izdk'k] ,p-ds- u:yk] v'kksd dqekj] fueZyk lSuh] oh-ds- 

lDlsuk] Mh-ds- 'kekZ ,oa ch-,u- Ja`xh 

mn;iqj ftys ds p;fur xkaoksa ls 100 uewuksa ds lkFk ,vkjlh 

chdkusj esa dqy HksM+ la[;k d¢ 10 Áfr'kr lhje uewus ;kÌfPNd <ax 
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jghA flLVkslksek bZafMdk dh okf"kZd izHkkfork nj 6-65 izfr”kr jgh 

,oa 'kwU; ¼fnlEcj&Qjojh½ ls 1-27 izfr”kr ¼twu&vxLr½ rd 

fÒUu jghA jsoM+ksa ds nksuksa izdkj ds izca/ku O;oLFkk esa eksfuft;k 

Átkfr laØe.k dh okf"kZd izHkkfork nj dsoy v/kZ&”kq"dh; {ks= d¢ 

iz{ks= ,oa QkeZ jsoM+ksa esa Øe'k% 1-94 ,oa 0-86 izfr”kr jghA 

vkbZesfj;k iztkfr dh okf"kZd izHkkfork nj 19-45 izfr”kr ¼”kq"dh; 

QkeZ½ ls 29-50 izfr”kr ¼”kq"dh; iz{ks=½ rd jghA

v/kZ&”kq"dh; {ks= ds iz{ks= esa vxLr d¢ n©jku ,d ckj nok fiyk, 

¼MWMP½ jsoM+ksa esa easxfu;ksa esa vaM+ks dh la[;k dk ekfld vkSlr 

lkFkZd :Ik ls (P<0.001) 30-8 ¼Qjojh½ ls 725-5 vaMs izfr xzke 

¼flrEcj½ rd rFkk o"kZ esa ,d ls vf/kd ckj ebZ] vxLr ,oa uoEcj 

esa nok fiyk, ¼CWMP½ jsoM+ksa esa 7-7 ¼tuojh½ ls 1372-0 vaMs izfr 

xzke ¼flrEcj½ rd jgkA “kq"dh; {ks= esa tqykbZ d¢ n©jku ,d ckj 

nok fiyk, ¼MWMP½ jsoM+ksa esa ;g 14-2 ¼Qjojh½ ls 661-3 ¼twu½ 

v.M s ifz r xkz e rd jgkA Qke Z jos Mk+  as e as Òk-Ñ-vu-q i-&d-¢ Ò-s Å-vu-q l-a ] 

vfodkuxj ij vaM+ks dh la[;k dk ekfld vkSlr 45-8 ¼ekpZ½ ls 

1998-2 ¼flrEcj½ v.Ms izfr xzke ,oa ,-vkj-lh- chdkusj ij 6-3 

¼Qjojh½ ls 779-1 ¼vxLr½ v.Ms izfr xzke rd jgkA v/kZ&”kq"dh; 

QkeZ esa 50 izfr”kr ls vf/kd HksM+ksa esa 1000 ls vf/kd v.Ms izfr xzke 

gksuk twu o flrEcj esa ik;k x;kA gkykafd iz{ks= ds jsoM+ksa esa 15 

izfr”kr ls vf/kd HksM+ksa esa 1000 ls vf/kd v.Ms izfr xzke gksuk twu 

o flrEcj esa ik;k x;kA blds foijhr “kq"dh; {ks= esa 1000 ls 

vf/kd v.Ms izfr xzke Á{®= jsoM+®a ds 20 izfr”kr ls vf/kd i'kqvksa esa 

dsoy twu esa jgk ftldh rqyuk esa QkeZ jsoM+®a ds 15 izfr”kr ls 

vf/kd i'kqvksa esa tqykbZ ,oa vxLr esa jgkA
 
foLVk lao/kZu ij v/kZ&”kq"dh; {ks= esa fgekadl daVkVZ~l dk ekfld 

vuqÒkx Á{®= esa 28-10 ¼ekpZ½ ls 94-09 Áfr'kr ¼flrEcj½ rd ,oa 

QkeZ jsoM+ksa esa 4-50 ¼Qjojh½ ls 88-25 Áfr'kr ¼vxLr½ rd jgkA 

VªkbZdksLVªksaxkbZyl iztkfr dk ekfld vuqÒkx Á{®= esa 5-63 

¼flrEcj½ ls 66-00 Áfr'kr ¼ekpZ½ rd ,oa QkeZ jsoM+ksa esa 6-00 ¼ebZ½ 

ls ,d= fd, x,A RBPT }kjk cfqz lykfs ll dh mifLFkfr d s fy, 

dyq  188 lhjk ueuw k as dk ijh{k.k fd;k x;kA dos y 6 tkuojk as ¼3-19 

Áfr'kr½ dk s RBPT e as ldkjkRed ik;k x;k ftUg as sLPS vk/kkfjr 

vçR;{k ,fylk dk mi;kxs  djd s vkx s ekU; fd;k tkuk gAS

Á{®= jsoM QkeZ jsoM
jktLFkku ds HksM+ jsoM+ksa esa LVªksUxkbZy Ñfe;ksa ds fy, rqyukRed vaM+ks dh la[;k dk ekfld vkSlr ¼vaMs izfr xzke½

tBjka= ijthfork 

vf[ky Hkkjrh; usVodZ dk;ZØe

lh-ih- Lo.kZdkj ,oa ,Q-,- [kku

o"kZ 2020&20 d¢ tSo tyok;q fp=.k ds vuqlkj jktLFkku esa 

fgekadl dVa kVlZ~  d s ilz kj d s fy, vudq yw  vof/k v/k”Z k"q dh; {k=s  e as

vfa re tuw  l s flrEcj vfa re rd ,o a ”k"q dh; {k=s  e as tyq kb Z l s vxLr 

vfa re rd jghA i{z k=s  d s jos Mk+  as e as LVkª Us xkbyZ  Ñfe;k as dh ekfld 

iHz kkfork nj v/k”Z k"q dh; {k=s  e as 15-5 ifz r”kr ¼fnlEcj½ l s 72-3 ifz r”kr 

¼vxLr½ rd MWMP e as rFkk 8-1 ifz r”kr ¼tuojh½ l s 65-6 ifz r”kr 

¼tuw ½ rd CWMP d s rgr ik;h xbAZ  ”k"q dh; {k=s  e as LVkª Us xkbyZ  

Ñfe;k as dh ekfld iHz kkfork nj MWMP d s rgr  12-6 ifz r”kr 

¼Qjojh½ l s 84-9 ifz r”kr ¼tuw ½ rd jghA n®u® a {®=® e as i{z k=s  d ¢ jos M®+  a

dh ryq uk e s Qke Z jos M®+  as a e as LVkª Us xkbyZ  Ñfe;k as dh iHz kkfork nj vf/kd 

n[s kh xbAZ  Qke Z jos M®+  as a e as MWMP d s rgr Òk-Ñ-vu-q i-&d-s Hk-s Å-vu-q l-a ] 

vfodkuxj ij ekfld iHz kkfork nj  27-1 ifz r”kr ¼ekp½Z  l s 97-0 

ifz r”kr ¼tuw ½ rd ,o a e: {k=s h; ifjlj] chdkujs  ij 3-5 ifz r”kr 

¼ekp½Z  l s 62-3 ifz r”kr ¼vxLr½ rd jghA

VªkbZD;wfjl iztkfr rFkk LVªksaxkbZyksbZfMl isihyksll dk okf"kZd 

laØe.k Øe'k% 0-18 ¼”kq"dh; iz{ks=½ ls 1-16 izfr”kr ¼v/kZ&”kq"dh; 

QkeZ½ rd ,oa 0-54 ¼”kq"dh; iz{ks=½ ls 12-10 izfr”kr ¼v/kZ&”kq"dh; 

QkeZ½ rd jgkA v/kZ&”kq"dh; {ks= ds iz{ks= jsoM+ksa esa ,EihLVksELk dh 

okf"kZd izHkkfork nj 4-61 izfr”kr ¼0-78 izfr”kr fnlEcj ls Qjojh 

d¢ n©jku ls 9-70 izfr”kr rd twu ls vxLr d¢ n©jku½ jghA bl 

o"kZ iz{ks= jsoM+ksa esa Qsfl;ksyk tkbtsafVdk dh izHkkfork nj 'kwU; 
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ls 68-25 Áfr'kr ¼vDVwcj½ rd jgkA bZlksQsxksLVksee iztkfr dk 

vuqÒkx Á{®= jsoM+ksa esa vDVwcj esa U;wure Lrj ¼0-15 Áfr'kr½ ,oa 

tuojh esa vf/kdre Lrj ¼15-83 Áfr'kr½ rd jgk gkykafd QkeZ 

jsoM+ksa esa ;g 0-75 Áfr'kr ¼tqykbZ½ ls 55-00 Áfr'kr ¼ekpZ½ rd 

jgkA ”kq"dh; {ks= esa o"kZ Òj fgekadl daVkVZ~l dk ekfld vuqÒkx 

75 Áfr'kr ls vf/kd Fkk gkykafd] QkeZ jsoM+ksa esa ;g uoEcj ls ekpZ 

ds n©jku 50 Áfr'kr ls de jgkA v/kZ&”kq"dh; {ks= dh rqyuk esa] 

“kq"dh; {ks= esa VªkbZdksLVªksaxkbZyl iztkfr dk vuqÒkx vis{kkÑr 

de jgkA vf/kd ifjek.k ds lkFk nksuksa iz{ks= ,oa QkeZ ifjfLFkfr;ksa 

esa pkjs dk laØe.k dsoy ekulwu ds ekSle esa gh ns[kk x;kA 
 
397 ,ckes ts e e as l]s  dyq  34-8 Áfr'kr ,ckes ts e e as L ik, x,A ekfld 4 

fp=.k flrEcj l s tuojh rd dos y o;Ld df̀e oky s ,ckes ts kb Z e as rho z

deh n”kkrZ k gAS  ,ckes ts e “y"s ek dk ikpd dju s ij vDVcw j l s ekp Z d s

nkjS ku gkbiZ kcs k;kfs Vd fgekda l dVa kVl~Z  ykok Z lkFkdZ  vuiq kr e as

fo|eku ik, x,A HkMs k+  as e as o;Ld fgekda l dVa kVl~Z  dh ekfld vklS r 

l[a ;k tyq kb Z l s flrEcj rd dh vof/k d s nkjS ku 500 ifz r ,ckes ts e l s

vf/kd jghA ,cs kes ts e “y"s ek e as L  dh l[a ;k vÁyS  l s flrEcj rd de 4

¼<15½ rFkk vDVcw j l s c<r+ h gbq  Z tuojh e as vf/kdre ¼446-6 

L @,cs kes ts e½ jghA ,cs kes ts e e as o;Ld ,o a L  d s vuiq kr dk fo”y's k.k 4 4

n”kkrZ k g S fd fnlEcj&ekp Z ¼flok; 41-02 Áfr'kr uoEcj e½as  d s nkjS ku 

o;Ld Ñfe;® a d ¢ vuÒq kx dh ryq uk e as L  d s vuHq kkx dh vf/kdrk 4

¼>50 Áfr'kr½ jghA

çk—frd :i ls laØfer HksM+ ds ,ckseste esa o;Ld vkSj L  4
dk vuqikr

vfodkuxj esa o"kZ 2012 ls 2021 ds nkSjku ekfld vkSlr rkih; 

vknzZrk lwpdkad dk lkFkZd :Ik ¼P<0.001½ ls 15-61 ¼tuojh½ ls 

32-12 ¼ebZ½ rd jguk n”kkZrk gS fd QkeZ ij HksM+ksa ds jsoM+ksa ds fy, 

rukoeqDr rFkk vR;f/kd ruko dk le; Øe”k% uoEcj ls Qjojh 

rFkk ekpZ ls vDVwcj rd gksrk gSA easxfu;ksa esa v.Mksa dh la[;k dk 

ekfld vkSlr lkFkZd :Ik ls 191-54 ¼tuojh½ ls 3051-09 vaMs izfr 

xzke ¼flrEcj½ rd jgkA ,sckseste esa o;Ld Ñfe dh la[;k dk 

ekfld vkSlr 22-19 izfr HksM ¼ekpZ½ ls 1065-30 izfr HksM+ ¼vxLr½ 

rd jgkA ,sckseste “ys"ek esa L  dh la[;k dk ekfld vkSlr 0-14 4

¼tqykbZ½ ls 488-73 izfr ,sckseste ¼tuojh½ jgkA rkih; vknzZrk 

lwpdkad dk ,ckseste esa Ñfe;ksa dh la[;k rFkk easxfu;ksa esa v.Mksa 

dh la[;k mPp rkih; vknzZrk lwpdkad esa vf/kd rhozrk ds lkFk 

lkFkZd #i ls fÒUu jghA gkykafd] ,ckseste esa L  la[;k ds lkFk 4

foijhr laca/k ik;k x;kA easxfu;ksa esa v.Mksa dh la[;k rFkk 

,ckseste esa Ñfe;ksa dh la[;k nksuksa us rkih; vknzZrk lwpdkad ds 

lkFk ldkjkRed laca/k fn[kk;k tcfd L  la[;k ds lkFk foijhr 4

laca/k çnf'kZr fd;k x;kA tuojh ls twu ds nkSjku esaxfu;ksa ds 

v.Mksa dh la[;k rFkk L  la[;k esa lkFkZd :Ik ls _.kkRed 4

lg&laca/k bl /kkj.kk dks izfrikfnr djrk gS fd fgekadl daVkVZ~l 

esa gkbiksck;ksfll gksrk gSA 

Òk-Ñ-vuq-i-&ds-Hks-Å-vuq-la- ds jsoM+®a esa] ldy v©lr ED  eku 50

dk 0-069±0-011 µg TBZ/ml ¼2018½ ls 0-086± 0-011 µg 

TBZ/ml ¼2020½ rd fHkUu jguk BZ var%Ñfeuk'kd ds fy, 

fgekadl daVkVZ~l dh laosnu'khyrk dk lq>ko nsrk gSaA ;g v/;;u 

lkeqnkf;d ruqdj.k ,oa fj¶;qth;k vk/kkfjr —fe çca/ku 

j.kuhfr;ksa ds lkFk QkeZ {ks= esa fgekadl daVkVZ~l vkcknh esa BZ 

laosnu'khyrk ds çR;korZu ds ladsr nsrk gSA fiNys rhu o"kksaZ esa 

ED  ewY;ksa esa çxfr'khy o`f) Á{®«k jsoM+®a ls tkuojksa dks 'kkfey 50

djus ds dkj.k gks ldrh gSA gkykafd] [kjhns x, tkuojksa dks 

—feuk'kd çfrjks/k ds fy, ijh{k.k fd;k tkrk gS vkSj laxjks/k esa 

Dy®lsaVy ds lkFk bykt fd;k tkrk gS] ;g laHko gks ldrk gS fd 

;s [kjhns x, tkuoj fgekadl daVkVZ~l ds vykok vU; tBjka«k 

Ñfe j[krs gSa tks BZs ds çfrjks/kh Fks ,oa Dy®lsaVy }kjk lekIr 

ugha fd, x, FksA

HksM+®a esa var%—feuk'kd [kjq kd & ijthoh ?kuRo çfrfØ;k d s

voykds u l s irk pyk fd fgekda l dVa kVl~Z  d s Áfr Dykls Vas ys  dh 

çHkkodkfjrk HkMs  + e as ijthfo;k as d s ?kuRo l s çHkkfor ugh a gkrs h g]S  

gkykfa d exas fu;k as d s v.Mk as dh l[a ;k Lrj e as of̀) d s lkFk çHkkodkfjrk 

e as ldkjkRed of̀) ¼<1000 epg d s lkFk 94-78 Áfr'kr FECR l s

>5000 epg d s lkFk 98-89 Áfr'kr FECR½ n[s kh xbAZ

fgekadl daVkVZ~l ds vaM lspu ,oa rhljh voLFkk ds ykokZ ij 

fuf'pr lkis{k vknZzrk ¼55&60 Áfr'kr½ ij rkieku ds 

bu&foVªks çHkko us çnf'kZr fd;k fd vaM lspu ijh{k.k ij] 24 

?kaVs ds Å"ek;u ckn] fgekadl daVkVZ~l vaM® esa lspu U;wure 

¼0-20 Áfr'kr½ 10°C ij rRi'pkr yxHkx 5-00 Áfr'kr 

15&20°C ,oa 40°C ij rFkk vf/kdre ¼93-08 Áfr'kr½ 25°C 
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ds lkFk rkieku ls lkFkZd #i ls ÁÒkfor gqvkA Å"ek;u ds 48 

?kaVs ckn] vf/kdre lspu ¼95-35 Áfr'kr½ 25°C ij FkkA 

Å"ek;u ds 72 ls 120 ?kaVs ckn] vf/kdre lspu ¼>95 Áfr'kr½ 

15 ls 25°C ds chp rkieku esa varj ds lkFk ns[kk x;kA 10 ,oa 

40°C ij fo"Bk&lao/kZu ij] ykokZ ¼L ½ ÁkfIr Å"ek;u ds 12 3

fnuksa ckn rd yxHkx 'kwU; FkhA Å"ek;u ds 3 fnu ckn] 

30&35°C ds rkieku ij ;g yxHkx 25 Áfr'kr FkhA gkykafd] 

Å"ek;u ds 6 fnuksa ckn yxHkx 80 Áfr'kr ykokZ ÁkfIr 25 ls 

35°C ds rkieku ij FkhA blh rjg 25 ls 35°C ij] Å"ek;u 

ds 9 ,oa 12 fnu ckn] ykokZ ÁkfIr >90 Áfr'kr FkhA

Acacia concinna ¼f'kdkdkbZ½ dh Qyh ,oa Balanites 

aegyptiaca ¼fgaxksVk½ ds iÙks] vifjiDo ,oa ifjiDo Qy®a d¢ 

tyh;] esFku‚y] bFksu‚y] ,lhVksu ,oa gkbMªks&vYdksgy vdZ 

ccwy] vdZ d® fgekadl daVkVZ~l d¢ fo#˜ vaM lspu ,oa ykokZ e`R;q 

ij[k ij bu foVªks  ewY;kadu fd;k x;kA fofHkUu vdZ dh ns[kh xbZ 

xfrfof/k;ksa dks uhps la{ksi esa çLrqr fd;k x;k gS%

fofHkUu ikS/kksa ds vdZ dk fg- dUVkZV~l ds vaMs vkSj ykokZ ij bu&foVªks çHkko

i®/kk     vdZ  Òzq.kuk'kd vaM ekjd ykokZ ekjd         fu"d"kZ

Acacia concinna  tyh;] esFku‚y fuEu ls gYdh mR—"V mR—"V ,flVksu] bFksu‚y ,oa gkbMªks 

Qyh bFksu‚y]  ,lhVksu] e/;e   vYdksgy vdZ }kjk Øe'k% mPpre  

 gkbMªks&vYdksgy    Òzq.kuk'kd] vaM ekjd ,oa ykokZ 

     ekjd xfrfof/k;ka

B. aegyptiaca  tyh;] bFksu‚y] fuEu mR—"V mR—"V tyh; ,oa bFksu‚y vdZ }kjk 

ifÙk;ka gkbMªks&vYdksgy     mPpre vaM ekjd ,oa ykokZ ekjd 

 esFku‚y] ,lhVksu e/;e    xfrfof/k;ka

B. aegyptiaca  tyh;] ,lhVksu fuEu ls gYdh mR—"V mR—"V esFku‚y vdZ }kjk mPpre 

vifjiDo Qy esFku‚y] bFksu‚y] mR—"V     Òzq.kuk'kd ,oa vaM ekjd 

 gkbMªks&vYdksgy    xfrfof/k;kaA ,lhVksu ,oa 

     gkbMªks&vYdksgy vdZ }kjk

     mPpre ykokZ ekjd xfrfof/k 

B. aegyptiaca  tyh;] esFku‚y fuEu mR—"V mR—"V ,lhVksu vdZ }kjk mPpre 

ifjiDo Qy ,lhVksu] bFksu‚y] mR—"V    Òzq.kuk'kd ,oa vaM ekjd 

 gkbMªks&vYdksgy      xfrfof/k;kaA tyh; ,o ,lhVksu 

     vdZ }kjk mPpre ykokZ ekjd 

     xfrfof/k 

B. aegyptiaca vifjiDo Qy d¢ vifj"Ñr bFksu‚fyd vdZ 

ds lkFk bu foVªks ijh{k.k us mipkfjr HksM+®a esa easxfu;ksa esa v.Mksa 

dh la[;k esa ,d xSj&lkFkZd fHkUurk dk çn'kZu fd;k] gkykafd 

fu;a=.k lewg dh rqyuk esa vdZ ls mipkfjr lewg esa laØe.k 

dh v©lr rhozrk la[;kRed #i ls vf/kdrj fnuksa esa de jghA 

lHkh lewgks a es a lkIrkfgd gheksXyksfcu] packed cell         

volume ,o 'kjhj Òkj ds fy, ,d xSj&lkFkZd fHkUurk ns[kh 

xbZA

Mass spectrophotometer ;qDr xSl Ø®eSV®xzkQh ¼GC-MS½ 

fo'ys"k.k ij] A. concinna ds Qyh ds esFksu‚fyd vdZ ds 

ØkseSVksxzke us oØ ds rgr {ks= ds vf/kdre vuqikr ¼78-42 

çfr'kr½ 1]2]3& Cyclopentanetriol dk rRi'pkr 11-46 çfr'kr 

3-Heptenoic acid, methyl ester ds lkFk 9 i®/k&jlk;u 

;®fxd¨a dh mifLFkfr n'kkZrk gSA B. aegyptiaca vifjiDo Qyksa 

ds bFksu‚fyd vdZ us ¼83-14 çfr'kr½ -O-Methylmannose dk 

rRi'pkr 9-52 çfr'kr Propane, 1,1-diethoxy-2-methyl- ds 

lkFk 7 i®/k&jlk;u ;®fxd¨a dh mifLFkfr fn[kkbZA B. 

aegyptiaca ifjiDo Qyksa ds gkbMªks&vYdksgfyd vdZ us oØ ds 

rgr {ks= ds vf/kdre vuqikr ¼93-10 çfr'kr½ 4-O-

Methylmannose ds lkFk 5 i®/k&jlk;u ;®fxd¨a dh 

mifLFkfr fn[kkbZA

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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Balanites aegyptiaca ¼fgaxksVk½ vifjiDo Qy vdZa

Balanites aegyptiaca ¼fgaxksVk½ ifjiDo Qy vdZa

Balanites aegyptiaca ¼fgaxksVk½ Qy®a d¢ AgNo  e/;LFk ,oa lkekU; vdZ 3

fofHkUu ikS/kksa ds vdZ dh fÒUu&fÒUu lkanzrk dk fgekadl daVkVZ~l ij çHkko

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50 1.25  0.63 0.31  0.15 0.08  0.04 0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50 1.25  0.63  0.31 0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50 1.25  0.63  0.31 0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00 2.50  1.25  0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

AgNP_Ethanolic
(IF)

Ethanolic (IF)

AgNP_Hydroalco
Holic (MF)

Hydroalcoholic
(MF)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00 2.50  1.25  0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

AgNP_Ethanolic
(IF)

Ethanolic (IF)

AgNP_Hydroalco
Holic (MF)

Hydroalcoholic
(MF)

AgNP_Ethanol (IF) Ethanol (IF) AgNP_Hydro alcohol  (MF) Hydro alcohol  (MF)

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

10.00 5.00  2.50  1.25 0.63  0.31  0.15  0.08  0.04  0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00 2.50  1.25 0.63  0.31 0.15  0.08  0.04 0.02 0.01  0.00

Concentration (mg/ml)

Aqueous Hydro alcohol Methanol Ethanol Acetone
100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00 2.50  1.25 0.63  0.31 0.15  0.08  0.04 0.02 0.01  0.00

Concentration (mg/ml)

100

80

60

40

20

0

ln
h

ib
it

io
n

 (
%

)

10.00 5.00 2.50  1.25 0.63  0.31 0.15  0.08  0.04 0.02 0.01  0.00

Concentration (mg/ml)

Òzq.k fodkl fu"ks/k vaM lspu fu"ks/k ykokZ e`R;q

Acacia concinna ¼f'kdkdkbZ½ Qyh vdZ 

Balanites aegyptiaca ¼fgaxksVk½ iÙkh vdZa
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A. concinna ¼f'kdkdkbZ½ Qyh dk esFksu‚fyd vdZ 

B. aegyptiaca ¼fgaxksVk½ vifjiDo Qyksa dk bFksu‚fyd vdZ

GC-MS ij fofHkUu ikS/kksa ds vdZ dk ØkseSVksxzkQ 
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izfr”kr çR;sd½] ;Ñr'k¨Fk ¼12-00 izfr”kr½ o lnek ¼8-00 izfr”kr½ 

dk ;ksxnku jgkA tUe d¢ çFke lIrkg i'pkr fueksfu;k] vfrlkj 

,oa vkgkj fjDrrk ds foijhr tUe d¢ çFke lIrkg esa vfrlkj] 

vkgkj fjDrrk] lsIVhlheh;k@VksDlheh;k ,oa ;Ñr'k¨Fk uotkr 

e`R;q nj ds pj.k&okj çeq[k dkj.k FksA blds vykok] pj.k fof'k"V 

fp=.k ls irk pyk fd 0&1 fnu d¢ eseuksa esa vkgkj fjDrrk] 

lsIVhlheh;k@VksDlheh;k ,oa vfrlkj( 2&3 fnu d¢ eseuksa esa 

vfrlkj ,oa ;Ñr'k¨Fk( 4&7 fnu d¢ eseuksa esa vfrlkj] 

lsIVhlheh;k@VksDlheh;k ,oa vkgkj fjDrrk rFkk 8&28 fnu d¢ 

eseuksa esa fueksfu;k] vfrlkj ,oa vkgkj fjDrrk uotkr e`R;q nj ds 

çeq[k dkj.k FksA ,-vkj-lh-] chdkusj esa fueksfu;k ,oa tUetkr 

fo—fr ¼33-33 çR;sd½ uotkr e`R;q nj ds fy, mRrjnk;h FksA

ok;q'khr lwpdkad ¼WCI½ ,oa eseuksa esa uotkr e`R;q nj ds 

chp lgHkkfxrk % d¢-Òs-Å-vuq-la-] vfodkuxj esa fnlEcj 2020 ls 

Qjojh 2021 rd nSfud ok;q”khr lwpdkad fp=.k pje”khr fnolksa 
2¼WCI>400.1 Kcal/m /h½ d¢ vuqÒkx esa 2019&20 ¼56-04 

izfr”kr½ ,oa iwoZ o"k®Z dh rqyuk esa deh ¼37-78 izfr”kr½ n”kkZrk gSA 

gkykafd] iwoZ o"kksaZ dh rqyuk esa de WCI ¼300-1&350-0 
2Kcal/m /h½ fnuksa ds vuqikr ¼32-22 izfr”kr½ esa lkFkZd o`f) gqbZA 

nSfud WCI ds vuqlkj e`R;q nj ds fp=.k ls irk pyk gS fd 

2020&21 esa] uotkr e`R;q dk lexz vuqikr 4-17 izfr”kr ¼WCI 
2 2<300 Kcal/m /h½ ls 54-17 izfr”kr ¼WCI >400-1 Kcal/m /h½ 

FkkA 1991&2021 dh vof/k esa] uotkr e`R;q nj dh nSfud nj 0-30 
2eseuk@fnu ¼WCI <300 Kcal/m /h½ ls 0-49 eseuk@fnu ¼WCI 

2<400-1 Kcal/m /h½ rd FkhA

thok.kqv ä dk i`FFkdhdj.k % “ko ijh{k.k d s nkjS ku QQs Mk+ ]a s  ân;] iVs  

,o a vkra k as l s ,d= fd, x, ueuw k as ¼65½ l s Staphylococcus çtkfr] 

E. coli ,o a Enterobacter çtkfr dk iF̀Fkdhdj.k fd;k x;kA

jksxk.kqjks/kh çfrjks/k fp=.k % eseuksa ls çkIr Staphylococcus 

çtkfr ¼24½] E. coli ¼16½  ,oa Enterobacter çtkfr ¼7½  ds 

i`FFkd¨a dk jksxk.kqjks/kh laosnu'khyrk ijh{k.k fd;k x;kA 

Staphylococcus çtkfr us esfFkflfyu ¼83-33 izfr”kr½] 

isfuflfyu&th ¼79-16 ifz r”kr½] l¶s Vhtkbe ¼75-00 ifz r”kr½] 

lfs QDlkbe ¼70-83 ifz r”kr½] Dy¨Dlfs lfyu ¼66-66 ifz r”kr½] 

,ujk¶s ykDs lkflu ¼62-50 ifz r”kr½] lhQhikbe ¼54-16 ifz r”kr½ ,o a

LVIsª Vkes kbflu ¼50-00 ifz r”kr½ d s çfr 50 ifz r”kr l s vf/kd çfrjk/s k 

fn[kk;k x;kA Staphylococci iF̀Fkd ,ekfs Dlflfyu] ,ekfs DlDyos ] 

Dykjs ES Qfs ud‚y] M‚DlhlkbfDyu] tVas kekbflu] u‚j¶ykDs lkflu d s

çfr vR;f/kd loa ns u'khy ¼70&95 ifz r”kr½ rFkk ,Eihflyhu] 

clS hVlsª hu] dus kekbflu] v¨¶y¨DlfS lu ,o a VVs kª lkbDyhu d s çfr 

e/;e loa ns u'khy ¼50&65 ifz r”kr½ ik, x,A

QkeZ Ik'kqvksa esa uotkr e`R;q 

vf[ky Hkkjrh; usVodZ dk;ZØe

,l-vkj- “kekZ] Lkh-ih- Lo.kZdkj ,oa th-th- lksukokuss 

uotkr eseu¨a esa e`R;q nj % o"kZ 2020&21 esa jktLFkku d¢ laxfBr 

Qke®Z ij lexz okf"kZd uotkr e`R;q nj 3-96 izfr”kr ¼5-51 izfr”kr 

d¢-Òs-Å-vuq-la- esa] 0-93 izfr”kr ,-vkj-lh- esa½ FkhA eq[; uLy®a esa ;g 

'kwU; izfr”kr ¼ekjokM+h( 'kq"d {ks=½ ls 12-50 izfr”kr ¼vfodkyhu( 

v/kZ&'kq"d {ks=½ rd jghA dqy feykdj] 1-47 izfr”kr dh 

vf/kdre e`R;q nj tUe d¢ çFke lIrkg dh foyafcr voLFkk esa 

¼2&3 fnu mez½ Fkh ,oa mlds ckn rRdky voLFkk ¼0&1 fnu mez½ 

esa jghA tUe d¢ çFke lIrkg ,oa çFke lIrkg i'pkr uotkr e`R;q 

nj dk lexz e`R;q esa ;ksxnku Ñf"k&tyok;q {ks=¨a ds chp foijhr 

iSVuZ d¢ lkFk Øe'k% 78-67 izfr”kr  ¼82-61 izfr”kr &d¢-Òs-Å-vuq-

la-( 33-33 izfr”kr &,-vkj-lh½ ,oa 21-23 izfr”kr ¼17-69% &d¢-Òs-Å-

vuq-la-( 66-67 izfr”kr &,-vkj-lh-½ FkkA

uotkr e`R;q nj ds fy, dkjd&okj ;ksxnku izfr'kr% 

v/kZ&'kq"d {ks= esa tUe d¢ çFke lIrkg ds nkSjku ,oa 'kq"d {ks= esa 

tUe d¢ çFke lIrkg i'pkr vf/kd ;ksxnku ds lkFk Qke¨Z ds chp 

pj.k&okj uotkr e`R;q nj esa ,d foijhr ço`fÙk ns[kh xbZA d¢-Òs-

Å-vuq-la- vfodkuxj esa uotkr thou d¢ tUe d¢ çFke lIrkg 

i'pkr] uj dh rqyuk esa tUe d¢ çFke lIrkg ds nkSjku eknk eseuksa 

dk e`R;q nj esa vf/kd ;ksxnku FkkA tUe ds otu&okj fo'ys"k.k esa 

de ¼<3-00 fdxzk½ tUe Òkj okys eseuksa ds mPp ;ksxnku dk 

çn'kZu fd;kA uotkr e`R;q nj esa tUe d¢ çFke lIrkg ds nkSjku 

foyafcr vkSj nsj ds pj.kksa esa vf/kd ;ksxnku mu eseuksa d¢ dkj.k 

ns[kk x;k ftudk ees uk% eknk otu vuiq kr <0-100 FkkA dyq  

feykdj] tUe d ¢ çFke lIrkg d s nkjS ku uotkr eR̀; q nj ,o a Álo d ¢

le; ekrk d s 'kjhj d s otu d s chp ,d foijhr lca /a k n[s kk x;kA 

Álo d ¢ le; ekrk dh me z d s vulq kj] uotkr thou d s nkus k as pj.kk as

d s nkjS ku uotkr eR̀; q nj e as vf/kd ;kxs nku ;k rk s de me z ¼<2 o"k Z dh 

vk;½q  ;k vf/kd me z ¼>6 o"k Z dh vk;½q  dh ÒMs +̈  a l s inS k gkus  s oky s ees uk as

}kjk FkkA eklS eh fo'y"s k.k u s n'kk;Z k g S fd tUe d ¢ çFke lIrkg d s

nkjS ku eR̀; q nj e as ;kxs nku vf/kdre vçyS &tyq kb Z d s nkjS ku ¼91-67 

ifz r”kr½ rRi'pkr 88-46 ifz r”kr fnlca j&ekp Z d s nkjS ku ,o a 74-19 

ifz r”kr vxLr&uoca j d s nkjS ku FkkA

eseuksa esa uotkr e`R;q nj ds dkj.k% d¢-Òs-Å-vuq-la-] 

vfodkuxj esa uLyksa@thuksVkbi dh ijokg fd, fcuk] uotkr 

e`R;q esa vfrlkj ,oa vkgkj fjDrrk dk vf/kdre ¼18-67 izfr”kr 

çR;sd½ rRi'pkr lsIVhlheh;k@VksDlheh;k ,oa fueksfu;k ¼13-33 

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



54

okf”kZd izfrosnu 2020

E. coli us Dy¨Dlsflfyu@isfuflfyu&th ¼87-50 izfr”kr½] 

,e¨fDlhflfyu@bfjFkz¨ekbflu@cSlhVªslhu ¼81-25 izfr”kr½] 

,Eihflyhu ¼75 izfr”kr½] oSud¨ekbflu ¼62-50 izfr”kr½] 

,ehdklhu@lsfQDlkbe@ VsVªklkbDyhu ¼56-25 izfr”kr½ ,oa 

flç¨¶yksDlkflu@ DyksjVsVªklkbDyhu@,ujks¶yksDlkflu@ 

v¨¶y¨DlSflu@ikWfyfeflu&ch ¼50-00 izfr”kr½ ds çfr 50 

izfr”kr ls vf/kd çfrjks/k fn[kk;k x;kA E. coli tsaVkekbflu ¼100 

izfr”kr½] DyksjSEQsfud‚y ¼93-75 izfr”kr½ ,oa ukbVª¨¶;wjsaVkbu ¼75 

izfr”kr½ ds çfr mPp laosnu'khy ik, x,A

Enterobacter çtkfr us esfFkflfyu] cSlhVª slhu ,oa 

isfuflfyu&th ds çfr 100 izfr”kr çfrjks/k rRi'pkr 

,Eihflyhu@bfjFkz¨ekbflu@ oSud¨ekbflu ¼85-71 izfr”kr½ ,oa 

,e¨fDlhflfyu@ Dy¨Dlsflfyu@u¨o¨ck;¨flu ¼71-42 izfr”kr½ 

ds çfr çfrjks/k fn[kk;k x;kA Enterobacter çtkfr ,ekfs DlDyos ] 

Dykjs ES Qfs ud‚y] M‚DlhlkbfDyu] tVas kekbflu] u‚j¶ykDs lkflu ,o a

VVs kª lkbDyhu d s çfr 100 ifz r”kr loa ns u'khy rFkk ukbVª̈ ¶;jw Vas kbu 

@ v¨¶y¨DlfS lu ¼85-71 ifz r”kr½ ,o a lfs QDlkbe @ lis Vkª bDt¨u 

¼57-14 ifz r”kr½ d s çfr loa ns u'khy ik, x,A

Ik'kq fpfdRlk jksxk.kqvksa ij usVodZ dk;ZØe

th-th- lksukokuss 

lao/kZu] tSo jlk;fud y{k.kksa ,oa J`a[kyu ifj.kke ds vk/kkj ij 

nLr] lsIVhlhfe;k] fue®fu;k ls xzflr ÒsM+®a lss ,oa Lru'k®Fk ls 

xzflr HkSal ds nw/k dqy 30 thok.kq;h i`FkDdksa tSls 

Staphylococcus simulans (3), S. hominis (1), 

Corynebacterium sp. (3), C. freneyi (2), Enterococcus 

faecium (2), Escherichia coli  Bacillus thuringiensis   (8),

(2), B. odyssey (1), B. paramycoides  (3) Bacillus sp. (1), 

Acinetobacter baumannii (2), Streptococcus lutetiensis 

(1), Comamonas kerstersii (1) ,oa Klebsiella pneumonie 

(1) dks igpkuk x;kA

,UVhck;ksfVd lgu”khyrk ijh{k.k ij Lru'k®Fk xzLr 15 xk; ,oa 

HkSal ls Staphylococcus sp. ,oa Acenetobacter sp. ds 

i`FkDdksa us ls¶VkftMkbe ¼83-30 Áfr'kr½] isfuflfyu&th ¼75-00 

eRL; ikyu ,oa i'kq jksxk.kqjks/kh çfrjks/k dk 

Hkkjrh; usVodZ 

INFAAR

th-th- lksukokuss

cgq&nok çfrjks/kh ¼MDR½ thok.kq dk mn~Hko ekuo vkcknh ds fy, 

,d çeq[k fpark dk fo"k; cu x;k gSA dqy 63 uewus ¼x®oa'k ,oa 

HkSal&32 ls nw/k] HksM+ ,oa cdfj;ksa ls eyk'k; Lokc rFkk eqxhZ&15 ls 

DyksvDy Lokc½ ,d= fd, x, ,oa E. coli ¼9½ vkSj S. aureus ¼6½ 

dks i`Fkd fd;k x;kA jksxk.kqjks/kh çfrjks/k fp«k.k us cdfj;ksa ls 

i`Fkd fd, x, E. coli ,Eihflyhu ds çfr 100 Áfr'kr çfrjks/kh 

rFkk VsVªklkbfDyu] ,ujks¶yksDlkflu ,oa ls¶VkftMkbe ds çfr 

50 çfr'kr çfrjks/kh FksA HksM+ ls E. coli us VsVªklkbfDyu ds fy, 

100 çfr'kr çfrjks/k] ,fedSlhu ds fy, 66-6 çfr'kr çfrjks/k vkSj 

,Eihflyhu] ,ujk s¶yk sDlkflu ,o a V ª kbe sF k k s fçe $ 

lYQkfeFkSDlktksy ds fy, 33-3 çfr'kr çfrjks/k fn[kk;kA S. 

aureus ds jksxk.kqjks/kh çfrjks/k fp«k.k us isfuflfyu ds fy, 60-0 

çfr'kr çfrjks/k ,oa ,ujks¶yksDlkflu] VsVªklkbfDyu rFkk 

v‚Dlkflfyu ds fy, 20 çfr'kr çfrjks/k fn[kk;kA

Áfr'kr½] bfjFkzksekbflu ¼66-60 Áfr'kr½] esfFkflfyu ¼58-30 

Áfr'kr½ ,oa lsfÝDlksu @ Dy®Dlsflfyu @ ukbVªks¶;wjsaV®bu  

¼50-00 Áfr'kr½ ds çfr 50 Áfr'kr ls vf/kd çfrjks/kdrk fn[kkbZA 

thok.k qv® a dk s Dyk sj S EQ s fud‚y] Dyk sjV sV ª klkbfDyu] 

flçks¶yksDlkflu] M‚DlhlkbfDyu] LVª sIVk sekbflu ,oa 

oSudksekbflu ds fy, vfrlaosnu'khy ik;k x;kA

thok.kqoh; i`FkDdksa ¼29½ ds fy, vafre fMi‚ftV Q‚eZ tek fd, 

x, ,oa 28 thok.kqoh; çtkfr;ksa ds fy, VTCC vokfIr uacj çkIr 

fd,A fofHkUu ijh{k.kksa ,oa vuqØe.k foLQksV fo'ys"k.k }kjk iqf"V 

fd, x, vU; 17 thok.kqoh; i`FkDdksa S. simulans, E. faecium, 

B. paramycoides, Corynebacterium sp.,  B.  E. coli,

thuringiensis, B. odyssey, S. lutetiensis, C. freneyi, C. 

kerstersii, K. pneumonia, A. baumannii, S. hominis, S. 

aureus, S. sciuri, S. agnetis ,oa B. cereus dks VTCC] fglkj 

dks vokfIr uacj ds fy, çLrqr fd;k x;kA

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



¼227-2 xzke½ jgkA tUe ds le; ,d cPps dk vkSlr otu 55-4 

xzke ¼U;wthySMa OgkbZV½ ls 77-3 xzke ¼xzs tkbaV½ rd 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% 5-3] 5-5] 5-9] 5-7]  5-4 ,oa 3-7 jghA nw/k NqMkus dh voLFkk 

ij v©lr otu 431-5 xzke ¼U;wthySMa OgkbZV½ ls 496-2 xzke ¼xzs 

tkbaV½ rd jgkA 84 fnu dh mez esa 'kjhj dk otu 1476 xzke 

¼Mp½ ls 2057 xzke ¼Cysd czkmu½ rd jgkA l®fo;r fpafpyk] xzs 

tkbaV] Mp] U;wthySMa OgkbZV] OgkbZV tkbaV ,oa Cysd czkmu uLy esa 

nw/k NqMkus dh voLFkk ls 84 fnu rd dh vk;q ij nSfud vkSlr 

Hkkj o`f) Øe'k% 23-2] 26-2] 18-3] 25-7] 26-6 ,oa 28-3 xzke jghA o"kZ 

d¢ n©jku dqy 521 [kjx®'k csps x;sA

Ekknk [kjxks'k 11 cPp¨ ds lkFk lQyrkiwoZd ikyh x;h ,oa nw/k NqMkus ds le; ,d ekW ls 7-30 fdxzk otu çkIr fd;k x;k

czk;yj [kjxks'kksa ds mRiknu çn'kZu] iks"kd rRoksa ds 

mi;ksx] y®Fk y{k.k®a ,oa lajpuk ij vyx&vyx pkjk 

f[kykus dk çHkko% n/w k NMq ku s d s ckn l®fo;r fpfa pyk [kjxk's k® a ¼100½ 

dk s leku :i l s ikpa  legw k as e as foHkkftr fd;k x;kA fu;=a .k legw  

¼Vh0½ e as [kjxk's k® a d® jkfrc iyS Vs  vkjS  y®fc;k ?kkl f[kyk;k x;k] 

tcfd ijh{k.k legw k as e as eDdk& 20] pkoy i‚fy'k& 5] xMq &+  3-5] 

[kfut feJ.k&1 ,o a 0-5 Hkkx okyk lEi.w k Z vkgkj iyS Vs  vkjS  70 Hkkx 

ekfs jxa k ifÙk;k a ¼Vh1½] 'kgrrw  ifÙk;k a ¼Vh2½] XokjikBk ?kkl ¼Vh3½ rFkk 

LVkbykls Fa kl ?kkl ¼Vh4½ f[kyk, x,A [kjxk's kk as dk s ; s iyS Vs l~  ;FkPs Nk 

iow dZ  f[kyk, x,A nfS ud 'k"q d noz  vra %xkz fgrk Vh1 e as lkFkdZ  #i l s

dkQh vf/kd jgh] bld s ckn Vh0 e as jghA pkjk vk/kkfjr vkgkj e as

ekfs jxa k ifÙk;k as ¼Vh1½ e as lkFkdZ  :i l s mPp 'kkjhfjd otu jgk ,o a

LVkbykls Fa kl ?kkl ¼Vh4½ e as de 'kkjhfjd otu nt Z fd;k x;kA y®Fk 

lja puk e as ih;,w Q,] vkes xs k&6] vkes xs k&3 olh; vEy ,o a ,yMh 

ekla ifs 'k;k as e as okNa uh; olh; vEy] iMs  + dh ifÙk;k a [kku s oky s [kjxk's kk as

e sa s lkFkZd :i ls mPp Lrj dk jgkA

ekal ,oa Åu ds fy, [kjxks'k mRikndrk c<+kuk

fofHkUu tyok;q ifjfLFkfr;ksa ds fy, çFkkvksa 

ds iSdst ds 'kks/ku ds lkFk czk;yj [kjxks'kksa 

d¢ lq/kkj ,oa mRiknu çn'kZu ewY;kadu 

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

vkj,l Hkê] ,lvkj 'kekZ] vjfoan lksuh] ihds efYyd ,oa f'kYih djdêk 

¼29-09-2020 ls½

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% 5-4] 5-5] 5-9] 5-8] 5-5 ,oa 3-7 jghA tUe ds le; cPpksa dk 

vkSlr otu xzs tkbaV esa vf/kdre ¼406-2 xzke½ ,oa Mp esa U;wure 
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eksfjaxk vk/kkfjr vkgkj iSysV f[kykus dk ohuj [kjxks'kksa d¢ 

fodkl çn'kZu ,oa y®Fk y{k.k®a ij çHkko% pkyhl ohuj 

[kjxks'k ¼28 fnu dh vk;q½ dks leku :i ls nks lewgksa esa foHkkftr 

fd;k x;kA nks çdkj ds QhM iSysV cuk;s x;s] Vh  esa eDdk& 25] 1

pkoy dh i‚fy'k& 5] xqM+& 3-5] [kfut feJ.k& 1] ued& 0-5 ,oa 

70 Hkkx eksfjaxk dh ifÙk;ka vkSj Vh esa xqM+& 2-0] [kfut feJ.k&    2 

0-5] ued& 0-5] ,oa 97 Hkkx eksfjaxk dh ifÙk;ka feyk, x,A ohulZ 

dks ;s iSysV~l th Òjdj f[kyk, x, vkSj muds nSfud vkgkj 

var%xzkfgrk ,oa lkIrkfgd 'kkjhfjd otu ntZ fd;k x;kA iks"kd 

rRoksa ds mi;ksx dk v/;;u fd;k x;k ,oa ç;ksx ds var esa 

[kjxks'kksa dk y®Fk y{k.k®a ,oa lajpuk dk v/;;u djus ds fy, o/k 

fd;k x;kA vkSlr nSfud otu ykHk Vh  esa 25-4 xzke vkSj Vh  lewg 1 2

esa 17-9 xzke FkkA 'kq"d nzo var%xzkfgrk vkSj iks"kd rRoksa dk mi;ksx 

iw.kZ eksfjaxk iSysV~l ¼Vh ½ ds lkFk de jgkA ,yMh ekalis'kh ds 2

olh; vEy fp«k.k us lh  vkSj lh  ,oa lar`Ir olh; vEy®a ds de 14 16

vuqikr] ih;w,Q,] vksesxk&6] vksesxk&3 ,oa okaNuh; olh; vEy®a 

¼Mh,Q,½ ds vuqikr esa o`f) ds lkFk okaNuh; ifj.kke n'kkZ;s x, 

tcfd ikjaifjd vkgkj f[kyk, x, [kjxks'kksa dh rqyuk esa eksfjaxk 

f[kyk, x, lewgksa esa ,Fksjkstsfud vkSj FkzksEckstsfud lwpdkad ewY;ksa 

esa deh jghA

fdxzk jgkA nw/k NqMkus dh voLFkk ij v©lru cPp¨ dh la[;k ,oa  

otu Øe'k% OgkbZV tkbaV es 6-82 o 6-25 fdxzk rFkk l®fo;r 

fpufpyk esa 5-25 o 4-91 fdxzk jgkA OgkbZV tkbaV ,oa l®fo;r  

fpufpyk esa Álo nj Øe'k% 83-19 o 67-61 Áfr'kr jghA OgkbZV  

tkbaV esa 6 o 12 lIrkg dh vk;q ij v©lr otu Øe'k% 0-91 ,oa 1-

98 fdxzk rFkk l®fo;r fpufpyk esa 0-96 ,oa 2-00 fdxzk jgkA cPp¨ 

lfgr lexz thforrk nj 92-32 Áfr'kr jghA rfeyukMq vkSj 

dsjy ls tqM+s 63 xzkgdksa dks çtuu ds fy, dqy 1314 [kjxks'k  

csps x,A

mÙkjh “khrks".k {ks=h; vuqla/kku dsUnz] xM+lk ij teZu vax®jk [kjx®'k 

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

d¢ ipk;Iiu] ,,l jktsUnzu] ih fFk:eq:xu] ,l,eds fFk:ekju] th 

ukxjktu ,oa th eqjyh

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

tkbaV esa 7-40 o 0-38 fdxzk rFkk l®fo;r fpufpyk esa 5-60 o 0-28 

mi&le'khr®".k tyok;q {®= d¢ rgr Åu 

mRiknu d¢ fy, teZu vax®jk [kjx®'k dk 

vkuqoaf'kd lq/kkj

lLaFkku ifj;®tuk% ,uVhvkj,l@03@02@18&21

vCnqy jghe ,oa vks,p prqoZsnh

mÙkjh “khrks".k {ks=h; vuqla/kku dsUnz] xM+lk ij o"kZ 2020 esa iSnk 

gq, teZu vax®jk [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% 545-46] 696-78] 858-63] 1095-03] 1279-26] 1441-72] 1676-

28] 1779-61] 1936-24 ,oa 2053-80 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% 6-42] 5-54 o 285-27 xzke jgkA lekxe ,oa Álo ij eknk 

dk v©lr Òkj Øe'k% 3-02 o 3-09 fdxzk jgkA o"kZ 2020 esa iSnk gq, 
 teZu vax®jk [kjx®'k®as esa I, II, III, IV ,oa V dYiu ij v©lr Åu 

mRiknu Øe'k% 13-45] 49-47] 83-42] 109-81 o 114-12 xzke jgkA 

o"kZ 2020 esa iSnk gq, teZu vax®jk [kjx®'k®as esa II dYiu ij Åu dh  

yEckbZ] rarq O;kl ,oa xkMZ cky Øe”k% 6-32 lseh] 13-23 ekbZØkWu 

rFkk 0-16 izfr”kr jgkA fgekpy çns'k d¢ fdlku®a d® dqy 24 

[kjx®'k csps x;sA
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eksVh Åu ds izHkkoh iz;ksx gsrq oL= 

vfHk;kaf=dh; gLr{ksi ,oa i;kZoj.k fgrS"kh 

Åu mRiknksa dk fuekZ.k

laLFkku ifj;kstuk% Vh,eVhlh@01@01@17&20

,u- 'kueqxe] Mh-ch- 'kkD;okj ¼26-09-2020 rd½] vt; dqekj ,oa fouksn 

dne

eksVhs Åu ls jtkÃ% vafre mi;ksx vko';drkvksa ds vk/kkj 

ij dkfMaZx e'khu vkmViqV iSfMax osc dk {ks= ?kuRo 250 ls 

450 th,l,e dh lhek esa vuqdwfyr fd;k x;kA ;kaf=d 

midj.k ls ,d= fd, x, dkMZ osc dks dkVdj [k®yk x;k ,oa 

lqbZ fNæ.k xSjcqukbZ e'khu esa j[kk x;kA lqbZ fNæ.k e'khu esa] 

lqbZ ?kuRo vkSj ços'k dh lqbZ dh xgjkbZ dks 7 ls 12 feeh 

eksVkbZ ls fHkUu vkdkj dh pknj çkIr djus ds fy, vuqdwfyr 

fd;k x;kA xSj&cquh pknj dks nksuksa rjQ ls <dus ds fy, 

eghu /kkxkas dh x.kuk ls lwrh cquh gqbZ pknj dk bLrseky fd;k 

x;k ,oa diM+s ds Hkhrj pknj xeukxeu ls cpus ds fy, diM+s 

ds doj dks T;kferh; Lo#i ds lkFk fly fn;k x;kA rS;kj 

jtkbZ d® lkSan;Z] dkseyrk] fpdukbZ] xehZ ,oa lkal dh {kerk 

ds fy, O;fDrij[k ewY;kadu fd;k x;k ,oa 3-5 ls 4-5 ¼0&5 

iSekus½ ds vkSlr eku ik, x,A rkih; j®/ku ,oa xeZ@BaMk 

2vuqÒwfr dk ewY;kadu Øe'k% 0-234 ls 0-300 m K/W ,oa 0-13 
2  ls 0-16 W/cm rd FkkA

eksVhs Åu dh jtkÃ

Q'kZ dh pVkbZ ds fy, eksVhs Åu vUrZÒkx yV jLlh % yV 

jLlh pVkbZ ds xq.kks a ij dksj lkexzh ,oa fxykQ lkexzh dks 

cnyus ds çHkko dks tkuus ds fy, ,d v/;;u fd;k x;kA 16 

fLiaMy esiksys czsfMax e'khu dk mi;ksx djds yV jLlh dk 

mRiknu fd;k x;kA iw.kZ va'kh; fMtkbu ¼2x4x3½ dk mi;ksx 

Qkbcj çdkj ¼2 ux½ x dksj jSf[kd ?kuRo ¼4 çdkj½ ,oa fxykQ 

/kkx®a dh la[;k ¼3 çdkj½ ds lkFk uewus cukus ds fy, fd;k 

x;kA czsfMax e'khu esa çR;sd 20 ehVj yackbZ ds pkSchl uewuksa 

dk mRiknu fd;k x;kA

HksM+] cdjh ,oa [kjxks'k ds mRiknu 

ds fy, i'p&mRikn rduhd

eksVhs Åu ls daiksftV % ekyiqjk@ekxjk eksVh Åu feJ.k diM+s 

ls gkFk ls fcNkus dh rduhd dk mi;ksx djds eksVh Åu çcfyr 

daiksftV fodflr fd, x,A diM+s dk {ks= ?kuRo] eksVkbZ] /kkxs dh 
2

fxurh ,oa diM+s dk vkoj.k ?kVd QSDVj Øe'k% 485 xzk@eh ]   

2-50 feeh] 3 Nm ,oa 22-42 FksA diM+s dks jky ds lkFk 

baVjQsfl;y fpidko esa lq/kkj djus ds fy, la'kksf/kr fd;k x;kA 

bu diM+ksa dks 40%60 v/v vuqikr ds lkFk epoxy jky eSfVªDl ds 

lkFk ,EcsMsM lq–<hdj.k ds :i esa bLrseky fd;k x;kA gkFk ls 

fcNkus dh rduhd esa 20x20 lseh ds lexz vkdkj ij 25 fdyks 

otu vuqdwyre ik;k x;kA 36 ?kaVs ,oa 48 ?kaVs dh rqyuk esa] 24 

?kaVs ds mipkj le; esa lcls vf/kd rU; 'kfä fn[kkbZ nhA 

dEiksftV us >30 MPa dh ;kaf=d {kerk dks n'kkZ;kA

yV jLlh ¼Åu ,oa ikWfy,LVj½

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



Åu&dikl fefJr dacy dk fodkl % dikl ds fofHkUu 

vuqikrksa ds lkFk fefJr djds Åuh dacy dh vuqHkwfr ,oa #i esa 

lq/kkj djus dk ç;kl fd;k x;kA Åu ¼Hkkjr esfjuks ,oa pksdyk½ 

ds lkFk dikl d® fefJr ¼5&30 Áfr'kr Lrj½ fd;k ,oa lkr 

çdkj ds dacy rS;kj fd,A lkns Åu js'® /kkx®a esa Åu@dikl 

fefJr /kkx®a dh rqyuk esa vf/kd nh?kZdj.k ¼5-6 ls 6-9 Áfr'kr½ 

ik;k x;kA Åuh diM+ksa dh eksVkbZ vU; Åu lwrh fefJr diM+ksa ls 

lcls vf/kd ,oa lkFkZd #i ls fÒUu FkhA Weft way >qdus dh 

yackbZ] warp way >qdus dh yackbZ ls de ¼16 ls 24 Áfr'kr½ FkhA 

Åuh lwrh lfEeJ.k okys diM+ksa dh rqyuk esa lkns Åu ds diM+ksa esa 

warp and weft way esa Øe'k% 4-5 feeh ,oa 5-4 feeh ds varj ds 

lkFk mPp foLrkj gksrk gSA feJ.k esa dikl ds çfr'kr esa o`f) ds 

lkFk fefJr diM+s ds rkih; çfrjks/k esa fxjkoV ikbZ xbZA dikl ds 

vuqikr esa o`f) ds dkj.k Nwus esa vf/kd BaMh vuqHkwfr gqbZA dikl% 

Åu feJ.k vuqikr 30%70 ds fy, vf/kdre fpdukbZ ns[kh xbZA

bl v/;;u ls irk pyk gS fd Åuh drkbZ ç.kkyh dk mi;ksx 

djds Åuh dacy dh rS;kjh esa e/;e ,oa eghu Åu ds lkFk 30 

Áfr'kr rd dikl dks fefJr fd;k tk ldrk gSA

rkih; çfrjks/k ,oa qmax ij feJ.k vuqikr ¼dikl@Åu½ dk çHkko
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Åuh diM+s ij ,atkbe&tSo cgqyd mipkj dks ;kstukc) fp=.k

Grey wool fabric Biopolymer

Solution

055 C,
30 min

1%Na CO2 3

2% Ultravon JU

Scouring Biopolymer
treatment

padding 0Drying-60 C;
0Curing-145 C, 10 min

Washing 
Treated

Untreated

Åuh diM+®a dh jaxkÃ ,oa dk;kZRed ifj"dj.k 

d¢ fy, gfjr jlk;u foKku n`f"Vd®.k 

laLFkku ifj;kstuk% Vh,eVhlh@01@02@19&20

fouksn dne ,oa Mh-ch- 'kkD;okj ¼26-09-2020 rd½

tSo cgqyd dk mi;ksx djds Åu dk fldqM+u&Áfrj®/k % Åu 

diM s+ d s fldMq u+  çfrjk/s k dk s cgs rj cuku s d s fy, ,d çHkkoh ,o a

i;koZ j.k d s vudq yw  toS  cgyq d mipkj fodflr fd;k x;kA Åu d s 

diM s+ dk s vjch xknas ] fpVkls u ,o a xgs  aw LVkp Z toS  cgyq d d s lkFk ,d  

lk/kkj.k iMS &Mkª b&Z D;kjs  fof/k dk mi;kxs  djd s bykt fd;k x;kA 

FE-SEM Nfo;k as u s toS  cgyq d mipkfjr Åu j's kk lrg d s NYyh  

scales ij ,d fQYe tlS h cgyq d vkoj.k dh ifq "V dhA FTIR 

ijh{k.k u s Åu d s diM s+ ij toS  cgyq d dh mifLFkfr dh ifq "V dhA toS   

cgyq d mipkj d s ckn ?k"k.Z k x.q k dkQh gn rd cny x,A 

fpVkslu tSo cgqyd us Åu dh rU;rk ,oa ypd ds xq.kksa dks  

la'kksf/kr fd;kA tcfd] vjch xksan ,oa xsgwa LVkpZ vkoj.k ds ekeys 

esa rU; ,oa ypd okys xq.kksa esa dksbZ egRoiw.kZ ifjorZu ugha ns[kk 

x;kA xsgwa LVkpZ vkoj.k esa vuqipkfjr diM+s ds lkFk rqyuh; 

ihykiu ,oa lQsnh lwpdkad fn[kk;k x;kA tSo cgqyd mipkj ds  

ckn jax dh ÁpMark esa Hkh lq/kkj gqvkA tSo cgqyd mipkj ds  

dkj.k Åu ds diM+s dk {ks= ladqpu esa lkFkZd lq/kkj gqvk Fkk tks 

fd NYyh ijr ds scales dks <adrk gS ,oa blds dkj.k /kqykbZ ds 

nkSjku scales vU; LFkkuksa ij foLFkkfir ugha gq,A lHkh tSo 

cgqyd®a esa ls] 0-5 Áfr'kr lkaærk ij xsgwa LVkpZ dks vuqipkfjr  

diM+s ds lkFk 11 Áfr'kr dh rqyuk esa de ls de {ks= ladqpu ¼3-

58 Áfr'kr½ çkIr djus ds fy, lcls çHkkoh ik;k x;kA xsgwa LVkpZ 

,oa vjch xksan dk mi;ksx dj tSo cgqyd vkoj.k Åuh diM+s ds 

LokÒkfod ,oa vf}rh; xq.kksa ds fcuk {k; d¢ lrr ladqpu çfrjks/kh 

diM+s çkIr djus ds fy, ,d uk;kc –f"Vdks.k gSA
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tSu cgqyd mipkj dk Åuh diM+s ds ladqpu ij izHkko

Åu rFkk Å¡V] i'ehuk vkSj vaxksjk [kjxks'k 

ds ckyksa ds feJ.k ls mPp ewY; ds oL=ksa 

dh vfÒ;kaf«kdh

varj&laLFkkxr ifj;kstuk% CRP-CSWRI-01@20&23

,u 'kueqxe] vt; dqekj] fouksn dne ,oa Mhch 'kkD;okj         

¼26-09-2020 rd½

js'kk xq.kksa dk vkadyu% pkj js'kk çdkj ¼vaxksjk [kjxks'k ds 

cky] Hkkjr esfjuks Åu] v‚LVªsfy;kbZ esfjuks Åu] i'ehuk Åu½ 

,oa i‚fy,LVj ds HkkSfrd xq.k uhps fn, x, gSa%

js'kk ,oa i‚fy,LVj ds vkSlr HkkSfrd xq.k

xq.k Hkkjr vkLVªsfy;u vaxksjk i'ehuk  i‚fy,LVj

  esfjuks  esfjuks [kjxks'k Åu

   cky

js'kk O;kl  24-6 22-5 13-7 15-3 1-5

(µm)

js'kk 55yackbZ  7-6 >7-0 ~ 4-7 ~ 4-0 >7-0

lseh½

gsVsjks  0-0 & 6-0 0-0 &

¼Áfr'kr½

cky ¼Áfr'kr½ 0-0 & 65-0 1-0 &

esM~;qy'ku  0-0 & 71-0 1-0 &

¼Áfr'kr½

xBjh cy  10-8 & 13-4 11-2 &

¼xzk@VsDl½

v/kZ cVkbZ drkbZ e'khujh dk mi;ksx djrs gq,] Ng çdkj ds /kkxsa 

rS;kj fd, x, ,oa mudh vlekurk] [kkfe;ksa rFkk fofHkUu /kkx®a dh 

jksfeyrk dks uhps fn;k x;k gS%

;kuZ vlekurk vkSj [kkfe;k

 AM 100% Poly 100% Poly:AM 70:30 Poly:AR 70/30 BM 100% BM:AR 70/30

iryh txgsa ¼&50 Áfr'kr½ lwr x.kuk (Nm) 2@56 2@64 2@64 2@40 2@48
vlerk 13-5 20-7 21-8 18-4 13-8 15-1
iryh txgsa ¼&50 Áfr'kr½ 83-8 120-9 324-8 36-9 34-4 120-7
eksVh txgsa ¼$50 Áfr'kr½ 97-8 143 1058 299 37-2 246
usIl ¼$200 Áfr'kr½ 115 239 1190 519 41-6 342
dqy nks"k 297 504 2573 856 113 710
ckyksa dk lwpdkad 8-7 7-1 9-1 7-1 10-3 10-2
lwr cy 2-7 8-1 6-1 4-7 3-6 2-5

cqus gq, diM+s dk fodkl % ijw h rjg l s Lopkfyr lery cuq kb Z e'khu e a s

100 Áfr'kr v‚LVfsª y;kb Z efs juk s Åu /kkx]s  100 Áfr'kr i‚fy,LVj /kkx]s  

i‚fy,LVj@efs juk s Åu /kkx s ,o a i‚fy,LVj@vxa kjs k Åu /kkx s l s pkj 

çdkj d s cuq  s g,q  diM s+ r;S kj fd, x,A bu /kkx® a l s Vh&'kV Z r;S kj fd, x,A 

cuq  s g,q  diM s+ d s jpukRed fooj.k uhp s fn, x, g%a S

  AM Poly Poly:AM Poly:AR
 100% 100%  70:30 70/30

lwr x.kuk (Nm) 2@56 2@56 2@64 2@64
diM+s dh lajpuk  ,dy tlhZ
Courses@bap 23 23 22 22
osYl@bap 15 15 14 15
th,l,e 592 447 292 335
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cNM+s ,oa o;Ld Å¡V ds ckyksa ds vkSlr js'kk xq.k

lzksr              js'kk O;kl (µm)             esM~;qys'ku ¼Áfr'kr½

              gsVªks              Ckkyuqek             dqy

 Mhgs;fjax Mhgs;fjax Mhgs;fjax Mhgs;fjax Mhgs;fjax Mhgs;fjax Mhgs;fjax Mhgs;fjax

 ls igys ds ckn ls igys ds ckn ls igys ds ckn ls igys ds ckn

chdkusjh cNM+k 26-20 25-49 13-00 13-70 49-33 46-50 62-33 60-30

tSlyesjh cNM+k 32-60 26-63 8-33 14-60 73-33 51-20 81-66 65-80

dPNh cNM+k 35-50 25-58 10-00 13-10 72-33 53-60 82-33 66-70

esokM+h cNM+k 27-10 25-05 8-00 9-60 68-33 58-10 76-33 67-70

o;Ld Å¡V 38-85 34-67 13-33 15-00 46-67 36-60 60-00 51-60

Åu ,oa i‚fy,LVj fefJr cquk gqvk diM+s

ÅaV ds ckyksa dks drjuk % ÅVa  dh e'khu drjkb Z dk çf'k{k.k 

,uvkjlh] chdkujs  e as 18&22 vxLr 2020 d s nkjS ku vk;kfs tr fd;k 

x;kA chdkujs h] tlS yejs h] dPNh ,o a eos kMh+  uLy l s lca fa /kr dyq  52 

ÅVa  cNM s+ dh drjkb Z dh xbAZ  chdkujs h] tlS yejs h] eos kMh+  ,o a dPNh 

ÅVa  cNM s+ e as th,Qokb Z 416-5] 178-9] 148-9 ,o a 142-9 xkz e FkhA

ÅaV ds ckyksa ds xq.kksa dk ewY;kadu % Å¡V ds cky e/;e eghu 

,oa vR;f/kd esM~;qysVsM eksVs js'kksa dk feJ.k gksrs gSaA xq.koÙkk esa 

lq/kkj ds fy,] nksuksa cNM+k ,oa o;Ld ÅaV ds ckyksa dks ,d ckj ds 

fy, ;kaf=d Mhgs;fjax rduhd ls lalkf/kr fd;k x;kA xq.koÙkk 

ekudksa esa lq/kkj uhps fn;k x;k gS%

fofHkUu uLyksa ls ÅaV cNM+s dh js'kk xq.koÙkk fo'ks"krkvksa dks 

Øe'k% 27-1&35-6 µm ,oa 62&82 Áfr'kr js'kk O;kl ,oa 

esM~;qys'ku dh lhek esa ik;k x;kA chdkusjh ÅaV cNM+s dh js'kk 

fo'ks"krk,¡ vU; uLyksa dh rqyuk esa vlk/kkj.k :i ls csgrj FkhA 

tSlyesjh] dPNh ,oa esokM+h ÅaV cNM+s ds ckyksa ds fy, 

Mhgs;fjax e'khu esa ,dy xeu usa js'kk O;kl esa 8&29 Áfr'kr 

,oa esM~;qys'ku esa 12&19 Áfr'kr dk lq/kkj n'kkZ;kA ;g xq.koÙkk 

lq/kkj çfØ;k] bl çdkj ckjhd js'k®a ds vuqikr dks c<+krh gS 

tks ÅaV cNM+s dh Åu dh cqukbZ {kerk esa lq/kkj djus esa enn 

djsxh ,oa bls eghu Åu ds lkFk lfEeJ.k ls mPp ewY; okys 

oL=ksa ds fodkl ds fy, mi;qä cukrh gSA

eksVh Åu vk/kkfjr daiksftV dk fodkl

CWDB ifj;kstuk

fouksn dne] Mhch 'kkD;okj ¼26-09-2020 rd½ ,oa vt; dqekj

eksVh Åu ds y{k.k o.kZu ,o daiksftV jpuk % ekyijq k] dukVZ d 

nDduh ,o a egkjk"V ª nDduh Åu j's k® a d s x.q k uhp s fn, x, g%aS
eksVh Åu js'kk xq.k

fo'ks"krk,¡ ekyiqjk nDduh  nDduh 
 jktLFkku dukZVd egkjk"Vª

js'kk O;kl ¼ekbØksu½ 42-59 46-21 40-70

js'kk yackbZ ¼lseh½ 3-95 5-61 4-34

ueh dh ek=k ¼Áfr'kr½ 13-25 14-37 14-87

iqu%ÁkIr ueh ¼Áfr'kr½ 15-28 16-81 17-47

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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;s lHkh eksVs js'® [kks[kys esM~;qysVsM ¼dkys Hkkx½ gksrs gSa] ftlls 

vf/kd js'kk O;kl g®rk gSaA gLr teko rduhd }kjk jky & diM+k 

vuqikr ¼60@40½ d¢ lkFk fofHkUu çdkj ds daiksftV uewusa dks 

rS;kj fd, x,A

ekyiqjk eksVh Åu ds diM+s
ekyiqjk eksVh Åu ds xSj cqus 

gq, diM+s

Hkkjr esfjuks% ekjokM+h 50%50 
eksVh Åu ds diM+s

egkjk"Vª eksVh Åu xSj cqus 
gq, diM+s ls daiksftV~l

daiksftV ds ;kaf=d y{k.k¨a dk o.kZu % daiksftV ds ;kaf=d xq.kksa 

dks ASTM D638 ds lkFk lkoZHkkSfed ijh{k.k e'khu ¼baLVª‚u 

5965½ ij ekik x;kA egkjk"Vª nDduh Åu daiksftV us mPpre 

rU;rk {kerk ¼34 MPa½ fn[kkbZ tcfd ekyiqjk Åu daiksftV us 

de rU;rk {kerk ¼25 MPa½ iath—r dh ,oa fofHkUu xSj&cqukbZ ds 

{ks= ?kuRo esa varj ds fy, mRrjnk;h Bgjk;k x;kA daiksftV ds 

ypd xq.k dks ASTM D790 ds lkFk lkoZHkkSfed ijh{k.k e'khu 

¼baLVªksu 5965½ ij ekik x;k ,oa lerqY; ço`fÙk çkIr dhA egkjk"Vª 

xSj&cqus gq, ,oa ,i‚Dlh jky ds chp ,d vPNk vklatu ik;k x;k] 

tks lkexzh esa ekStwn de 'kwU;rk ds fy, ftEesnkj gS] ftlds 

ifj.kkeLo:i varr% mPp 'kfä gksrh gSA

/ofu jks/ku xq.k % bUgsa vkUrfjd fMtkbu dh xbZ O;oLFkk mi;ksx 

ls ekik x;kA dukZVd nDduh ¼0-771½ ,oa ekyiqjk ¼0-749½ fefJr 

lkexzh dh rqyuk esa egkjk"Vª nDduh Åu daiksftV lkexzh us mPp 

'kksj esa deh xq.kkad ¼0-874½ fn[kk;kA /ofu j®/ku xq.k vk/kkj lkexzh 

dh eksVkbZ ,oa {ks= ?kuRo ij fuHkZj ik, x,A dukZVd nDduh ¼374 
2 2

xzk@eh ½ ,oa ekyiqjk ¼364 xzk@eh ½ dh rqyuk esa egkjk"Vª nDduh 
2

esa xSj&cquk esa mPp {ks= ?kuRo ¼415 xzk@eh ½ FkkA

jktLFkku ekyiqjk Åu ds ;kaf=d ,oa /ofu lapj.k xq.k 
¼A½ egkjk"Vª nDduh Åu] ¼B½ dukZVd nDduh Åu ,oa

¼C½ jktLFkku ekyiqjk Åu
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ç'khru HkaMkj.k vof/k ds nkSjku ekal uxsV~l ds TBARS eku

yksFk 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] ,- lkgw] vkj-,l- Hkê] ljksckuk ljdkj ,oa vfiZrk 

eksgik=k

vkgkj O;oLFkk dk HksM+ dh yksFk fo'ks"krkvksa ,oa mRikn dh 

xq.koÙkkvksa ij çHkko % ekyiqjk uj HksM+ eseuksa ¼3 eghus dh vk;q½ 

dks rhu lewgksa esa foHkkftr fd;k x;kA th1] th2 ,oa th3 esa eseuksa 

dks 6 eghus dh mez rd ds fy, Øe'k% eksfjaxk] 'kgrwr dh ifÙk;ka 

,oa LVkbykslsaFkl ;qä laiw.kZ vkgkj ofêdk f[kykbZ x;hA çR;sd 

lewg ds çfrfuf/k tkuojksa dks y®Fk ,oa ekal dh xq.koÙkk ds y{k.kksa 

dk vkdyu djus ds fy, o/k fd;k x;kA lewgksa ds chp 'kjhj dh 

yackbZ] ân; ifjf/k ,oa mnj ifjf/k ds fy, o/k&iwoZ eki rqyukRed 

FksA o/k&iwoZ vkSlr otu th1] th2 ,oa th3 esa Øe'k% 32-6] 30-84 

,oa 27-88 fdxzk FkkA Mªsflax mRikn lewgksa ds chp rqyuh; Fkh ,oa 

56-29 ls 57-76 Áfr'kr rd fHkUu FkhA olk jfgr ekal          

¼56-65 & 59-09 Áfr'kr½] olk ¼14-35 & 15-09 Áfr'kr½ ,oa gfì;ksa 

dh mit ¼23-75 & 25-39 Áfr'kr½ Hkh lewgksa esa leku FkhA 

TBARS eku ¼1-39 ppm malonaldehyde½ th2 esa lkFkZd #i 

ls de ns[kk x;kA

ekal dks uxsV~l esa lalkf/kr fd;k x;kA ekal uxsV~l ds ç'khru 

HkaMkj.k ds nkSjku] th1 ,oa th2 dh rqyuk esa th3 esa lkFkZd #i ls 

vf/kd TBARS eku eksfjaxk ,oa 'kgrwr ds iÙkksa }kjk uxsV~l esa 

olk v‚Dlhdj.k dks de djus ds fy, csgrj n{krk dks n'kkZrk gSA 

blh rjg ds ifj.kke dqy IysV la[;k ds fy, çkIr fd, x,A 

uxsV~l dh ykfyek eku th2 esa lkFkZd #i ls vf/kd Fkk ,oa 

HkaMkj.k vof/k dh çxfr ds lkFk ?kV x;kA uxsV~l ds laosnh Ldksj 

cgqr vPNs ls ysdj mR—"V rd FksA v/;;u ds fu"d"kksaZ ls ladsr 

feyrk gS fd] ekyiqjk eseuksa ds vkgkj esa eksfjaxk] 'kgrwr ,oa 

LVkbykslsaFkl ds laiw.kZ vkgkj ofêdk dks 'kkfey djuk okaNuh; 

y®Fk olk jfgr ekal ,oa olk lkexzh nsrk gSA

laiw.kZ fefJr vkgkj f[kykus eseuksa dh yksFk fo'ks"krkvksa] 

ekal ,oa mRikn dh xq.koÙkk ij çHkko % ekyiqjk uj eseusa ¼3 

eghus dh vk;q½ dks rhu lewgksa esa foHkkftr fd;k x;kA th1] 

th2 ,oa th3 esa eseuksa dks 5 eghus dh mez rd ds fy, Øe'k% 

eksfjaxk dh ifÙk;ka] LVkbykslsaFkl ,oa fjtdk lekfgr laiw.kZ 

fefJr vkgkj f[kyk;k x;kA

çR;sd lewg ds çfrfuf/k tkuojksa dks y®Fk ,oa ekal dh xq.koÙkk ds 

y{k.kksa dk vkdyu djus ds fy, o/k fd;k x;kA lewgksa ds chp 

'kjhj dh yackbZ] ân; ifjf/k ,oa mnj ifjf/k ds fy, o/k&iwoZ eki 

rqyukRed FksA o/k&iwoZ vkSlr otu th1] th2 ,oa th3 esa Øe'k% 

19-00] 17-39 ,oa 20-00 fdxzk FkkA
 
Mªsflax mRikn lewgksa ds chp rqyuh; Fkh ,oa 55-13 ls 56-62 

Áfr'kr rd fHkUu FkhA o/k iwoZorhZ otu ds vk/kkj ij [kk| 

vkarfjd vaxks ,oa ÁkFkfed dV&Òkx®a dh mit rqyukRed FkhA 

olk jfgr ekal çfr'krrk th2 esa 53-57 ls th3 esa 58-36 rd 

lkFkZd #i ls fÒUu FkhA lewgksa ds chp vkSlr v/kksRoph;] 

varis'kh; olk ,oa gìh dh çfr'krrk rqyuh; FkhA TBARS eku 

th1 esa lkFkZd #i ls de ns[kk x;kA drjuh dk;Z th3 esa lkFkZd 

#i ls de ¼49-34½ FkkA ABTS fu"ks/k eku th1] th2 ,oa th3 ds 

fy, Øe'k% 42-41] 44-41 ,oa 51-84 Áfr'kr FksA DPPH fu"ks/k th2 

esa lkFkZd #i ls vf/kd FkkA fgesfVu ,oa fge vk;ju ds :i esa dqy 

ekal o.kZd th3 esa lkFkZd #i ls vf/kd FksA 

fofHkUu vkgkj O;oLFkkvksa ij j[ks x, eseuksa dh ekal xq.koÙkk

ekinMa eksfjaxk  LVkbykslsaFkl  fjtdk
 Vh,evkj Vh,evkj Vh,evkj

c v vc
TBARS  0-25±0-01 0-33±0-04 0-29±0-01
(ppm malonaldehyde)

v vc c
drjuh dk;Z (N.Sec) 55-20±1-31 53-78±1-94 49-34±1-20

c c  v ABTS (%fu"ks/k) 42-41±0-66 44-41±0-78 51-84±1-17
c v vc

DPPH (%fu"ks/k) 18-49±3-29 25-46±1-20 24-77±0-98
c v c

fgesfVu (ppm) 177-31±1-15 198-79±6-74 168-28±2-50
c v c

fge vk;ju (ppm) 15-64±0-10 17-53±0-59 14-84±0-22

vyx&vyx lqijfLØIV~l okys v©lr esa lkFkZd (P<0.05) varj gS

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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ekal uxsV~l ds ç'khru HkaMkj.k ds nkSjku] TBARS eku th1 esa 

lkFkZd #i ls de Fkk ,oa th2 vkSj th3 esa vf/kd ,oa rqyuh; Fkk 

rFkk ;g eksfjaxk Vh,evkj ds dkj.k olk v‚Dlhdj.k dk de g®uk 

n'kkZrk gSA lHkh lewgksa ds chp jax fo'ks"krk,¡ rqyuh; FkhaA fu"d"kksaZ 

us lq>ko fn;k fd] ekyiqjk eseuksa ds vkgkj esa eksfjaxk] 

LVkbykslsaFkl ,oa fjtdk ds laiw.kZ fefJr vkgkj dks 'kkfey djuk 

okaNuh; y®Fk olk jfgr ekal ,oa olk lkexzh nsrk gSA

vkgkj O;oLFkkvksa dk [kjxks'kksa dh yksFk fo'ks"krkvksa] ekal 

,oa mRikn dh xq.koÙkkvksa ij çHkko % lksfo;r fpufpyk 

[kjxks'kksa dks Ng lewgksa esa ckaVk x;kA fu;af«kr lewg ¼lewg&bZ½ 

[kjxks'kksa dks jkfrc iSysV ,oa y®fc;k ?kkl f[kyk;k x;kA ijh{k.k 

lewgksa ds fy,] eDdk&20] pkoy i‚fy'k&5] 'khjk&3-5] [kfut 

feJ.k&1] ued&0-5 ,oa eksfjaxk dh ifÙk;ka ¼lewg&,½] 'kgrwr dh 

ifÙk;ka ¼lewg&ch½] y®fc;k ?kkl ¼lewg&lh½] LVkbykslsaFkl ?kkl 

¼lewg&Mh½ ds 70 Hkkx vkSj eksfjaxk ifÙk;ksa ds 90 Hkkx ¼lewg&,Q½ 

dk mi;ksx djds iw.kZ vkgkj iSysV~l rS;kj fd, x,A [kjxks'kksa dks 

3 eghus dh mez rd f[kyk;k x;k rFkk y®Fk ,oa ekal dh xq.koÙkk 

ds y{k.kksa dk vkdyu djus ds fy, çR;sd lewg ls çfrfuf/k 

tkuojksa dk o/k fd;k x;kA

thfor tkuojksa dh yackbZ] ÅapkbZ] fny] mnj ifjf/k] 'ko dh yackbZ] 

pkSM+kbZ ,oa xgjkbZ ikjaifjd f[kykbZ lewg ¼lewg&bZ½ esa lkFkZd #i 

ls vf/kd FkhA lewg&bZ esa iwoZ&o/k thfor otu Hkh lkFkZd #i ls 

vf/kd ¼2644 xzke½ FkkA mipkj lewgksa ds chp] iwoZ&o/k thfor 

otu rqyuh; ,oa 1863 ls 2123 xzke rd fÒUu FksA gkykafd] 

lewg&,Q esa lkFkZd #i ls de eku ¼1330 xzke½ ns[kk x;kA Mªsflax 

mRikn] dfV us= {®=] Ropk ,oa vkarfjd vaxks dk otu lewg&bZ esa 

vf/kdre vkSj lewg&,Q esa U;wure FkkA æqr'khru gkfu lewgksa ds 

chp rqyuh; FkhA lewg&,Q esa vkSlr olk jfgr ekal ,oa olk dh 

ek=k lkFkZd #i ls de ,oa gfì;ksa dh lkexzh lkFkZd #i ls vf/kd 

Fkh tcfd lHkh vU; lewgksa esa rqyuh; FkhA o/k ds 24 ?kaVs ckn 

longissimus dorsi ekalisf'k;ksa ds pH ,oa jax fo'ks"krkvksa us 

ladsr fn;k fd lewg&,Q esa pH ,oa ykfyek eku lkFkZd #i ls 

de Fks vkSj ihykiu] Øksek] o.kZ eku lkFkZd #i ls vf/kd FksA

lHkh lewgksa ds gìh jfgr ekal dks uxsV~l ds fy, lalkf/kr fd;k 

x;k ,oa lewg&lh vkSj lewg&Mh esa [kkuk idkus dh mit lkFkZd 

#i ls vf/kd ns[kh xbZA ik;l dh fLFkjrk rqyuh; FkhA lewgksa ds 

chp uxsV~l d¢ jax ,oa cukoV dh fo'ks"krk,a lkFkZd #i ls fHkUu 

FkhaA ç'khfrr HkaMkj.k vof/k dh çxfr ds lkFk uxsV~l ds pH ,oa 

TBARS eku esa o`f) gqbZA lHkh thok.kqoh; ekinMa tSls dqy IysV 

la[;k] lkbØksfQfyd] L;wMkseksukl ,oa ;hLV vkSj eksYM la[;k 

ç'khfrr HkaMkj.k vof/k dh çxfr ds lkFk dkQh c<+ x, rFkk vU; 

lewgksa dh rqyuk esa lewg&,Q esa dkQh vf/kd eku ns[kk x;kA

nw/k çfrLFkkid ;k LoNan Lruiku ds lkFk laiw.kZ fefJr 

vkgkj okys çh ohfuax eseu®a ds rqyukRed y®Fk y{k.k % rhl 

ekyiqjk eseu®a ¼15 fnu dh vk;q½ dks nks lewgksa esa foHkkftr fd;k 

x;kA fu;a=.k lewg ¼lh½ ds eseu®a dks ,d ikjaifjd vkgkj O;oLFkk 

ij LoNan Lruiku ds lkFk ikyk x;k] tcfd ijh{k.k lewg ¼Vh½ esa 

eseu®a dks ekud çksVksd‚y ds vuqlkj rjy nw/k QkewZys ¼LMF½] 

lkFk gh lewg lh esa viuk, x, lHkh QhfMax çksVksd‚y ds vuqlkj 

dh is'kd'k dh xbZA y®Fk y{k.kksa dk ewY;kadu djus ds fy, 3 

eghus dh mez esa çfrfuf/k eseuksa dk o/k fd;k x;kA tkuojksa dh 

ÅapkbZ d¢ vykok] thfor 'kjhj ,oa y®Fk ekikad lewgksa ds chp 

leku FksA lewg lh ,oa lewg Vh esa vkSlr o/k&iwoZ otu Øe'k%  

16-05 ,oa 17-52 fdxzk FkkA [kkyh thfor otu ds vk/kkj ij Mªsflax 

çfr'krrkk lewg lh ,oa Vh esa Øe'k% 54-97 ,oa 54-29 FkhA lewg Vh 

esa vkSlr æqr'khru gkfu Áfr'kr lkFkZd #i ls de FkhA vkSlr 

olk jfgr ekal] varis'kh; olk ,oa gìh dh mit rqyuh; Fkh] 

ysfdu v/kksRoph; olk lewg Vh esa lkFkZd #i ls vf/kd FkhA o/k ds 

45 feuV ,oa 24 ?kaVs ckn ekalis'kh pH rqyuh; FkhA lewg Vh esa 

TBARS eku us dkQh vf/kd olk v‚Dlhdj.k fn[kk;kA o/k ds 

45 feuV ,oa 24 ?kaVs ckn longissimus dorsi ekalis'kh dh jax 

fo'ks"krk,a rqyuh; Fkh tcfd lewg lh esa o/k ds 24 ?kaVksa ds ckn 

ykfyek ,oa ihykiu eku lkFkZd #i ls vf/kd FksA [kkuk idkus dh 

mit] ik;l fLFkjrk ,oa pH rqyuh; Fks] tcfd lewg Vh esa 

TBARS ekuksa us lkFkZd #i ls vf/kd olk v‚Dlhdj.k fn[kk;kA 

v/;;u ds fu"d"kksaZ ls ladsr feyrk gS fd iwoZ ohfuax eseuksa esa y®Fk 

y{k.k ,oa Mªsflax çfr'kr vkgkj O;oLFkk ls çHkkfor ugha g®rs gSaA

fljksgh cdjh ,oa ikVuokM+h HksM+ d¢ nw/k dk lajpukRed 

fo'ys"k.k % cdjh ds nw/k esa olk] ,l,u,Q] çksVhu] ySDVkst ,oa 

ued dh ek=k Øe'k% 4-53] 8-97] 3-27] 4-94 ,oa 0-73 Áfr'kr FkhA

fljksgh cdjh ds nw/k dk lajpukRedz fo'ys"k.k

ekin.M ek/;±ekud «k`fV ¼la¾18½

olk ¼Áfr'kr½ 4-53±0-10
,l,u,Q ¼Áfr'kr½ 8-97±0-19
?kuRo 29-8±0-55
çksVhu ¼Áfr'kr½ 3-27±0-07
ySDVkst ¼Áfr'kr½ 4-94±0-10  
teko fcanq (ºC) &0-59±0-01
loakgdrk 6-00±0-10
pH 6-42±0-03
ued ¼Áfr'kr½ 0-73±0-02
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HksM+ ds nw/k dh lajpuk dk fo'ys"k.k 1 ls 13 osa lIrkg rd fd;k 

x;kA lHkh nw/k ?kVd lkIrkfgd fo'ys"k.k ij lkFkZd #i ls fHkUu 

FksA olk dh ek=k 3-73 Áfr'kr ¼çFke lIrkg½ ls c<+dj 8-67 

Áfr'kr ¼13 osa lIrkg½ g® xbZA

ekal uxsV~l dk miHkksäk ewY;kadu % vuqÒkx esa rS;kj fd, x, 

ekal uxsV~l ds miHkksäk ewY;kadu dk çf'k{kqvksa] Nk=] fdlku vkfn 

lfgr fofHkUu iSufyLVksa ¼50½ }kjk fd;k x;k FkkA ifj.kkeksa us 

ladsr fn;k fd] mÙkjnkrkvksa us 8&i‚baV gsMksfud iSekus ij mR—"V 

ls cgqr vPNs Ldksj ds fy, ewY;kadu fd;kA

ekal uxsV~l dk miHkksäk ewY;kadu

ikVuokM+h HksM+ ds nw/k dk lajpukRedz fo'ys"k.k ¼ ek/;±ekud «k`fV½

lIrkg  olk ,l,u,Q ?kuRo çksVhu ySDVkst teko fcanq loakgdrk pH ued

¼la[;k½ ¼Áfr'kr½ ¼Áfr'kr½  ¼Áfr'kr½  (ºC)   ¼Áfr'kr½
h a a ab a c ab a1 ¼48½ 3-73±0-27 12-55±0-14 42-75±0-74 4-60±0-05 8-20±1-33 -0-78±0-01 5-28±0-09 6-57±0-02 1-03±0-01

fgh abc ab ab ab abc ab ab2 ¼51½ 4-43±0-32 11-80±0-21 40-28±1-42 4-32±0-08 6-5±0-11 -0-78±0-01 5-08±0-07 6-48±0-12 0-97±0-02
gh abc abc a ab abc a abc3 ¼38½ 4-25±0-44 11-76±0-20 39-58±1-23 5-26±0-95 6-47±0-11 -0-78±0-01 5-14±0-10 6-59±0-03 0-96±0-02

efgh bcd abcd ab ab abc ab abc4 ¼37½ 4-71±0-48 11-52±0-30 37-85±1-47 4-17±0-11 6-32±0-16 -0-78±0-01 5-32±0-20 6-52±0-06 0-95±0-02
a cde cd def b b a b bc5 ¼27½ 6-13±0-67 10-82±0-45 34-02±2-23 3-91±0-16 5-99±0-24 -0-70±0-02 5-10±0-10 6-29±0-12  0-91±0-04

defg abc bcde ab ab ab ab abc6 ¼38½ 5-66±0-40 11-65±0-24 37-34±1-29 4-27±0-09 6-42±0-13 -0-71±0-02 5-36±0-06 6-53±0-11 0-96±0-02
def bcd bcde ab ab c ab abc7 ¼44½ 5-86±0-37 11-54±0-30 36-77±1-53 4-25±0-13 6-39±0-19 -0-76±0-01 5-16±0-06 6-38±0-07 0-97±0-03
cde ab abcd ab ab bc ab ab8 ¼41½ 6-08±0-41 11-97±0-21 37-99±1-19 4-39±0-08 6-57±0-12 -0-76±0-01 5-07±0-08 6-37±0-04 0-99±0-01
cd bcd bcde ab ab c ab bc9 ¼24½ 6-49±0-38 11-44±0-36 35-75±1-60 4-15±0-17 6-33±0-20 -0-76±0-01 4-74±0-21 6-45±0-08 0-92±0-05

bcd bcd bcde ab ab c ab abc10¼20½ 7-07±0-72 11-40±0-42 35-59±1-53 4-28±0-10 6-47±0-14 -0-76±0-01 5-12±0-26 6-36±0-04 0-96±0-03
abc bcd cde ab ab c ab abc11¼19½ 7-57±0-54 11-13±0-36 35-03±1-20 4-19±0-08 6-29±0-12 -0-77±0-01 4-89±0-10 6-45±0-04 0-96±0-02
ab bcd ef b ab abc ab bc12¼17½ 8-34±0-45 11-05±0-23 32-33±1-28 4-06±0-09 6-12±0-12 -0-75±0-01 4-89±0-06 6-44±0-04 0-94±0-02
a d f b b abc ab c13¼13½ 8-67±0-51 10-60±0-18 29-37±1-35 3-84±0-07 5-83±0-09 -0-74±0-01 4-98±0-13 6-48±0-05 0-89±0-01

Overall Acceptability

Binding

Texture

Juciness

Flavour

Apearance & Colour

Score
6.8           7          7.2         7.4         7.6
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vk;kstu fd;k x;kA bu f”kfojksa esa 158 fdlkuksa ds dqy 657 

Ik”kqv® ¼212 ÒsM+s a ,oa 445 cdfj;ka½ dks nLr] yaxMkiu] xHkZikr] 

ikbZdk] cq[kkj j®x®a ,oa fppM+®a d¢ laØe.k d¢ fy, mipkfjr 

fd;k x;kA

lg Hkkxnkjh d`f"k fodkl % ICAR&NRCSS] vtesj ,oa 

ICAR&NDRI] djuky esa yxkbZ xbZ çkS|ksfxdh çn'kZfu;ksa ¼2½ ls 

dqy 1250 vkxarqd ykHkkfUor gq,A X;kjg ,tsafl;ksa ds dqy 372 

ykHkkfFkZ;ksa ¼—f"k i;Zos{kdksa] fdlkuksa vkSj Nk=ksa½ us laLFkku dk nkSjk 

fd;k ,oa HksM+] cdjh vkSj [kjxks'k mRiknu rFkk Åu 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 Áf'k{k.k ¼6½ 

¼206 ÁfrÒkxh] 153 iq#"k ,oa 53 efgyk,a½ fdlku Á{®«k Ldwy ¼85 

çfrHkkxh½] jk"Vªh; fdlku fnol ¼70 fdlku½] efgyk fdlku 

fnol ¼35 efgyk fdlku½] fo'o e`nk fnol ¼44 fdlku½ ,oa 

ç/kkuea=h fdlku fuf/k ;kstuk ¼150 fdlku½ vk;®ftr fd, x,A

esjk xkao esjk xkSjo ;kstuk % dqy 45 xkao®a d® oSKkfud®a d¢ 9 

lewg®a }kjk laÒkyk x;kA Hkze.k ¼14½] cSBdas@xks"Bh;k¡ ¼7½] izf”k{k.k 

¼10½] izn”kZUk ¼16½] eksckbZy vk/kkfjr lykg ¼6½] lkfgR; lgk;rk 

¼5½] tkx#drk vfÒ;ku ¼6½ rFkk lkexzh lgk;rk ¼5½ ls fdlku®a 

¼3946½ d® ykHkkfUor fd;k x;kA bld¢ vykok] 372 fdlku 6 

,tsafl;®a ls varj&laLFkkxr laidZ ,oa 4 ubZ rduhd®a d¢ fy, 

lqfo/kk }kjk ykHkkfUor gq,A 

xzke esa LokLF; f'kfoj

çkS|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] ,l-lh- “kekZ ,oa vkj-,y- ehuk

lLa Fkku }kjk rduhdk as d s inz ”kuZ  o fdlku® a d ¢ jos M + e as LFkkukra j.k grs  q

24 xkoa k as ¼20 rduhdh LFkkukra j.k ifj;kts uk ,o a 4 lkla n vkn”k Z xkz e 

;kts ukvk½as  dk s xkns  fy;k x;kA o"k Z d ¢ n©jku dyq  9130 ÒMs ®+  a

¼ekyijq k&4160 ,o a [®jh lda j&4970½ dk s lfEefyr fd;k x;kA

iztuu ,oa vkuqoaf'kd lq/kkj % rduhdh LFkkukUrj.k {ks= ds 

rhu lewg®a ¼Òhiqj] ekyiqjk ,oa pkoafM;k½ esa dqy 71 jsoM+ksa dks 

lfEefyr fd;k x;kA Á{®«k jsoM+ksa esa eseuksa dk tUe] 3] 6 ,oa 12 

ekg dh mez ij lexz vkSlr “kkjhfjd Hkkj Øe”k% 3-24] 14-83] 25-

16 ,oa 31-02 fdxzk jgkA Á{®«k jsoM+ksa esa ÁFke N% ekgh vkSlr Åu 

mRikndrk 539-0 xzk@eseuk+ jghA 

iqujksRiknd rduhdksa dk izn'kZu % ckykiqjk ,oa ckNsM+k xkaoksa d¢ 

7 jsoM+®a esa dqy 110 HksM+ksa dks var% ;ksuh Liat }kjk en&ledkyu 

fd;k x;kA f~nu esa nks ckj 12 ?kaV®a d¢ varjky ij 84 [®jh HksM+ksa esa 

ikVuokM+h es<+sa d¢ rjy 'khr oh;Z }kjk fuf'pr le; Ikj d`f«ke 

xHkkZ/kku fd;k x;kA NCchl ekyiqjk ÒsM+® dk ÁkÑfrd :i ls 

lekxe djk;kA d`f«ke xHkkZ/kku ds lkFk Álork 47-61 Áfr'kr 

FkhA fdlkuksa dks tkuojksa ds csgrj çtuu çca/ku ,oa ÒsM+® esa 

xHkZikr ds fuokj.k vkSj fu;a=.k j.kuhfr;ksa ds ckjs esa Hkh tkx:d 

fd;k x;kA

LokLF; mik; % vaxhÑr HksM+ jsoM+ks a esa okf'kZd :X.krk ,oa e`R;q 

nj Øe”k% 35-70 ,oa 12-07 izfr”kr jghA o"kZ d¢ n©jku] dqy 

4970] 3045 ,oa 3570 HksM+ks a dk Øe”k% QM+fd;k] ih-ih-vkj ,oa 

HksM+&ekrk jksxksa ds fy, Vhdkdj.k fd;k x;kA blds vfrfjDr] 

var%Ñfeuk'kd dh 13560 [kqjkd tBjka= ijthfo;ksa ds Áca/ku 

gsrq fiykbZ xbZ tcfd 2475 HksM+ks a d¢ [kqj /k®, x,A 

vko';drkuqlkj fofÒUu xkao®a esa LokLF; f”kfojksa ¼5½ dk 

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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fdlku izFke dk;ZØe d¢ rgr i'kq/ku vk/kkfjr xfrfof/k;kW fdlku izFke dk;ZØe d¢ rgr tkx:drk l`tu xfrfof/k;k¡

jktLFkku ds v/kZ&'kq"dh; {ks= esa Ñf"k 

fodkl vFkok vkthfodk lqj{kk ,oa fdlkuksa 

dh vkfFkZd l'kDrhdj.k gsrq lgHkkfxrk 

fdlku izFke ifj;kstuk 

,l-,l- Mkaxh] jktdqekj ¼12-08-2020 rd½] ,y-vkj- xqtZj] ,l-lh- “kekZ] 

vkj-,y- ehuk] ih-ds- efyd] ch- yky ¼13-11-2020 rd½] ch-,l- lkgw ,oa 

vkj-,y- cSjok

fo"k; vk/kkfjr izk:Ik ds }kjk vaxhÑr xkao®a d¢ fdlkuksa dks 

rduhfd;kas dk izn”kZu fd;k x;kA Ik”kq/ku vk/kkfjr izk:Ik esa 

fdlku®a d® 6 ikVuokMh es<+sa muds jsoM+®a esa iztuu gsrq forfjr 

fd, x,A ftuls iztuu ds ckn] fdlkuksa us 85 eseusa çkIr fd, ,oa 

ikVuokM+h Ø‚l ds 45 eseuksa dks cspk rFkk 16-7 Áfr'kr vf/kd 

ewY; çkIr fd;kA en ledkyu 61 ÒsM+®a esa fd;k x;kA Òk-Ñ-v-i-

&lh-vkbZ-vkj-ch-] fglkj ls ÁkIr mRre HkSlsa d¢ oh;Z ls 189 fdlku®a 

dh 300 ÒSal® esa Ñf=e xÒkZ/kku fd;k x;kA 2020 ds nkSjku dqy 96 

cNM+s ¼uj&38] eknk&58½ iSnk gq,A ÒsM+® ,oa cdfj;®a d® 

vko';drk vuqlkj ihihvkj Vhdkdj.k ¼1200 [kqjkd½ ,oa mipkj 

Òh miyC/k djk;k x;kA 

Qly vk/kkfjr Ikkz :Ik e]as  ljlk as ¼fxfjjkt½ dh mUur fdLe d ¢

vuÁq ;®x l s LFkkuh; fu;fa =r dh ryq uk e as 22-5 Áfr'kr vf/kd inS kokj 

gbq AZ  ljlk as d s {k=s  dh txg ,o a ljlk as dh ryq uk e as nkgs jk ykHk çnku 

dju s grs  q dljw h&eFs kh dk coq kb Z {k=s  2019 e as 15 gDs V;s j ¼30 fdlkuk½as  

l s c<d+ j 2020 e as 93 gDs V;s j ¼150 fdlkuk½as  fd;k x;kA fdlkuk as dk s

mPp inS kokj nus  s okyh Qlyk as dh cgs rj mit d s çn'kuZ  grs ]q  xgs  aw dh 

fdLe DBW&222 ¼dj.k ujæas ½ ,o a tk S dh fdLe DWRB&160 

¼dju ekYVlkus k½ Øe'k% 40 ,o a 10 fdlkuk as dk s çnku dh xbAZ

ckxokuh vk/kkfjr Ikkz :Ik e]as  19 fdlkuk as dk s 700 ik/S k s çnku fd, x,A 

djknaS k] uhca  w ,o a Meª fLVd dh mÙkjthfork Øe'k% 60] 50 ,o a 80 

Áfr'kr FkhA çk—frd lla k/ku çc/a ku vk/kkfjr Ikkz :Ik e]as  19 

oeh&Z dEikLs V bdkb;k ¡ ¼18 fdlkuk½as  LFkkfir dh xb]Z  ftle as Áfr 

bdkb@Z o"k Z mRikndrk] 793 fdxkz  oeh&Z dEikLs V ,o a 105 yhVj oeh Z

o‚'k FkhA

laLFkku ds LFkkiuk fnol ¼4 tuojh 2020] 30 la[;k½ ij fdlku®a 

dk vfodkuxj Òze.k] efgyk fdlkuksa ¼27 ,oa 28 tuojh 2020] 40 

la[;k½ ,oa oSKkfud & fdlku ikjLifjd fopkj foe'kZ lÒk ¼28 

tqykbZ 2020 dks pkslyk esa] 30 la[;k½] fdlku Á{ks= ikB'kkyk ,oa 

cSBd ¼3 uoacj 2020 dks vjfu;k esa½] fo'o e`nk fnol ¼7 fnlacj 

2020 dks lksMk esa] 50 la[;k½ ,oa fdlku fnol ¼15 la[;k½ ij 

fdlkuksa dh cSBd dk vk;kstu djds —f"k vkSj i'kqikyu esa 

uohure fodkl ds ckjs esa tkx:drk iSnk dh xbZA

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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HksM+ lq/kkj ij usVodZ ifj;kstuk

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 HksM+ 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 vkuqoaf”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

  HksM+ lq/kkj ij usVodZ ifj;kstuk ds vUrxZr leUo;d bdkbZ;k¡

LFkku uLy

QkeZ bdkbZ;k¡

Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-v-la-½] chdkusj ekjokM+h

Hkk-d`-vuq-i-&d¢-c-v-la-] e[knwe eqTtQjuxjh 

,e-ih-ds-oh-] jkgksjh MDduh

,y-vkj-,l- ¼,l-oh-oh-;w-½] ikyeusj usYy®j

iz{ks= bdkbZ;k¡

ih-th-vkj-vkbZ-,-,l- ¼Vh-,-,u-;w-oh-,-,l-½] dVqiDDe enzkl jsM+

Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-v-la-½] chdkusj ekxjk

QkeZ bdkbZ;®a esa HksM+ksa dh la[;k ¼31-12-2020 dks½ % o"kZ 2020 

dh lekfIr ij jsoM+ esa dqy HksM+ la[;k ekjokMh 524] eqTtQjuxjh 

555] MDduh 595 ,oa usYyksj 532 FkhA o;Ld uj ,oa eknk dh 

la[;k fuEu gS% 

uLy o;Ld uj o;Ld eknk dqy

ekjokM+h 130 394 524
eqTtQjuxjh 120 435 555
MDduh 204 391 595
usYy®j 132 400 532
dqy 586 1620 2206

iz{ks= bZdkb;ksa esa la/kkfjr fd;s x, jsoM+ ¼31-12-2020 dks½ % 

enzkl jsM rFkk ekxjk iz{ks= bZdkb;ksa }kjk izn”kZu vkadyu ,oa 

lq/kkj gsrq 10646 iztUku ;ksX; HksM+®a lfgr 17615 HksM+s j[kus okys 

dqy 182 HksM+ ikydksa d® iathÑr fd;k x;kA 

fooj.k enzkl jsM ekxjk dqy

iathÑr HksM+ ikyd® dh la[;k 113 69 182

dqy iathÑr HksM®a+ dh la[;k 10496 7119 17615

iztUku ;ksX; HksM®a+ dh la[;k 6352 4294 10646

i'kq igpku dh la[;k 1095 2530 3625

Án'kZu vfÒys[k dh la[;k 6458 1522 7980

mRd`"V tuunzO; dk foØ;@forj.k % o"kZ 2020 ds nkSjku 

fofHkUu uLyksa dh dqy 535 uj o 192 eknk HksM+sa fdlkuksa ds jsoM+ksa esa 

vkuqoaf“kd lq/kkj gsrq foØ; dh xbZA

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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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%

 
 

mRd`"V tuunzO; dk foØ;@forj.k

uLy         o;Ld         gksxsV  dqy

 uj eknk uj eknk

ekjokM+h 32 91 9 10 142
eqTtQjuxjh 8 24 8 50 90
MDduh 51 13 20 2 86
usYy®j 0 26 0 0 26
enzkl jsM+ 0 121 0 0 121
ekxjk 12 97 20 33 162
dqy 103 372 57 95 627

HksM+ksa dh uLyksa dk izn'kZu

uLy vkSlr 'kjhfjd Hkkj ¼fdxzk-½ tUe nj ¼izfr'kr½ okf"kZd Åu mRiknu ¼xzke½

 tUe 3 ekg 6 ekg 12 ekg

QkeZ bdkbZ;ak      
ekjokM+h 3-98±0-04  15-82±0-17  25-29±0-30 34-22±0-47 86-59 1217-79±25-63 
eqTtQjuxjh 3-84±0-04 16-30±0-18 25-97±0-25 37-75 80-00 815-00
Mdduh 3-24±0-01 14-51±0-15 24-26±0-20 29-36±0-30 85-00 949-35±8-20
usYy®j 2-63±0-03 13-41±0-52 21-30±0-22 24-71±0-21 89-62 ,u,
iz{ks= bdkbZ;ak     
Eknzkl jsM 2-56±0-02 10-33±0-07 14-44±0-09 19-64±0-16 75-00 ,u,
exjk ¼iz{ks=½ 2-94±0-01 14-97±0-05 22-72±0-06 28-07±0-10 78-01 ,u,

,u,& miyC/k ugha

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

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

fodflr HksM+ vkuqoaf'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 muds lacaf/kr bykdksa esa egRoiw.kZ ns”kh HksM+ksa ds 

vkuqoaf”kd lalk/kuksa ds pkj jsOkM+ksa dh LFkkiuk dh xbZA fofÒUu 

uLy®a d¢ ukfHkd jsOkM+ksa esa 31-12-2020 dks ÒsM+®a dh la[;k fuEu gS%

bdkbZ Ukj Ekknk dqy iztuu 

    ;ksX; eknk

ekaM~;k 137 435 572 319

eNsjh 172 451 623 316

lksukM+h 75 210 285 153

ekyiqjk 151 484 635 396

vkuqoa'kdh; mRd`"V es<+ksa dk mRiknu ,oa forj.k % iathÑr 

fdlkuksa d¢ jsoM+ esa lq/kkj gsrq ifj;kstuk esa vkuqo'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%

mRd`"V es<+ksa dk cspku@forj.k ,oa ÒsM+ la/kkj.k

bdkbZ es<+ksa dh la[;k la/kkfjr

 forfjr@iqu% csps dqy dh xbZ HksM+ksa

 forfjr fd, x, x,  dh la[;k 

ekaM~;k 52 76 128 2219

eNsjh 31 100 131 2250

lksukM+h 71 00 71 1620

ekyiqjk 15 78 93 590

dqy 169 254 423 6679

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 gS%

HksM+ksa dh uLyksa dk izn'kZu

uLy jsoM+ vkSlr 'kjhfjd Hkkj ¼fdxzk½ tUe nj  okf"kZd Åu 

  tUe 3 ekg 6 ekg 12 ekg ¼izfr'kr½ mRiknu ¼xzke½

ekaM~;k QkeZ 2-21±0-01 11-32±0-06 16-19±0-08 22-39±0-11 96-24 587-65±7-85

 iz{ks= 2-15±0-01 10-93±0-02 15-75±0-04 21-49±0-05 97-56 512-54±5-72

eNsjh QkeZ 2-65±0-03 12-00±0-25 15-77±0-53 22-32±0-64 90-50 ,u,

 iz{ks= 2-55±0-04 11-37±0-10 14-24±0-17 ,u, 90-00 ,u,

lksukM+h QkeZ 2-99±0-06 11-45±0-54 21-37±0-96 27-32±0-30 88-00 904-02±0-02

 iz{ks= 2-59±0-01 10-92±0-09 16-17±0-14 22-49±0-38 67-28 ,u,

ekyiqjk QkeZ 3-17±0-03 16-38±0-18 24-08±0-40 31-73±0-28 82-57 939-02±0-02

 iz{ks= 3-34±0-01 13-83±0-06 19-16±0-25 33-22±1-21 62-46 402-00±0-00

,u,& miyC/k ugha

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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okf”kZd izfrosnu 2020

iathÑr fdlku®a d¢ jsoM+®a esa LokLF; ns[kÒky ,oa vU; 

tkudkjh Ánku djuk % lacafa/kr uLy®a d¢ vkuqoa'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 ,UVhjkssVkWfDlfe;k, 

ihihvkj] [kqjidk ,oa eq¡gidk]  HksM+ ekrk ,oa 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

Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku
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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 meat, and 

fibre technologies

 To impart trainings on sheep and rabbit 

production 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 

fine wool production and Avishaan for increased 

prolificacy in terms of more lambs per ewe. The 

scientific 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, different types 

of pasture production system, Avikesil-S indigenous 

intravaginal sponges for estrus synchronization, 

artificial insemination, embryo transfer technology, area 

specific mineral mixture, milk replacer (Memnaprash) 

for lambs, disease data information system for 

organized sheep and goat farms, planned flock health 

calendar for sheep flocks, region specific modified 

worm management programme, targeted selective 

treatment for judicious use of anthelmintics, value 

SUMMARY

 INTRODU CTION

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 specific 

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 scientific 

methods and developing new technologies.

Name and   : ICAR – Central Sheep and Wool

address of   Research Institute

Institute  Avikanagar- 304 501 Rajasthan

Main Campus : Avikanagar,  Rajasthan

Regional  : Arid Region Campus 

Stations  Beechwal, Bikaner- 334 006 Rajasthan     

   Northern Temperate Regional Station

   Garsa (Kullu)- 175 141 Himachal Pradesh    

   Southern Regional Research Centre

   Mannavanur - 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.
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added products of wool such as blended woollen 

blankets, shawl, carpet, quilt, braided ropes, mats, 

composites, 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. 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.

This year institute has obtained two patents for Identification of 

cashmere (Pashmina) fibre from processed textile products 

by PCR-based techniques and Low cost, indigenous cradle 

for safe restraining of sheep for pregnancy diagnosis.

developed 14 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. Presently, Institute has 
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Animal Nutrition
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Vigilance Vehicle 

Research Advisory 

Committee

Institute Research 

Committee

Institute Management 

Committee

Administration

Account & Audit

Cash & Bill

Purchase & Store

PME

Official 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

Annual Report 2020

ICAR-Central Sheep & Wool Research Institute



76

Budget allocation and expenditure (Rs. in Lakhs)

Scheme Allocation Expenditure Utilization % 

/ Head 2018-19 2019-20 2021-21 2018-19 2019-20 2020-21 2018-19 2019-20 2020-21

A. ICAR-Central Sheep and Wool Research Institute

Capital 225.54 140.00 77.00 224.46 91.60 43.56 99.52 65.43 56.57

Revenue 1677.98 1644.00 1655.06 1677.64 1597.23 1609.15 99.98 97.16 97.23

Salary 2931.20 3000.00 2779.65 2931.00 2939.32 2693.72 99.99 97.98 96.91

Total 4834.72 4784.00 4511.71 4833.09 4628.15 4346.44 99.97 96.74 96.74

B. Network Project on Sheep Improvement

Capital 22.10 32.00 14.27 21.70 23.21 8.50 98.19 72.53 59.57

Revenue 207.44 154.00 230.57 207.09 153.37 213.39 99.83 99.59 92.55

Salary 51.95 55.84 55.17 51.95 55.84 55.17 100.00 100.00 100.00

Total 281.49 241.84 300.01 280.74 232.42 277.06 99.73 96.10 92.350

C. Mega Sheep Seed Project

Capital 12.39 10.00 8.27 11.35 9.99 4.00 91.60 99.90 48.37

Revenue 150.34 192.00 181.65 144.43 190.78 161.12 96.06 99.36 88.70

Total 162.73 202.00 189.92 155.78 200.77 165.12 95.72 99.39 86.94

GT  5278.94 5227.84 5001.64 5269.71 5061.34 4788.62 98.47 96.82 95.74

(A+B+C)

Revenue generation (Rs. in Lakhs) 

Head 2018-19 2019-20 2020-21

Sale of farm produce 25.55 16.81 20.02

Sale of wool and products 12.06 8.01 6.20

Sale of livestock 91.45 123.33 130.65

Sale of publication 1.02 0.15 0.00

Analytical & testing fees 0.81 0.81 0.67

Training 6.69 1.63 0.10

Sale of technology 2.01 0.68 1.60

Miscellaneous 55.08 69.23 44.62

other 134.08 143.77 35.04

Total 328.95 364.42 238.90

Staff position (as on 31.12.2020)

Category Sanctioned post Filled post Vacant post Vacant (%)

Director 1 1 0 00.00

Scientific 71 46 25 35.21

Technical 106 72 34 32.08

Administrative 73 33 40 54.79

Skilled Supporting 76 19 57 75.00

Total 327 171 156 47.71
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Germplasm sold / distributed to farmers

Species Particular                                                                                                  Number sold

  2016-17 2017-18 2018-19 2019 2020 Total

Sheep Scheme 

    491 562 547 396 535 2531 ICAR-CSWRI

     594 608 592 637 NWPSI 697 3128

     189 344 264 346 MSSP 531 1674

 Location & Breed 

  CSWRI, Avikanagar

     55 75 82 75 Malpura 203 490

     00 50 29 11 Avikalin 09 99

     02 00 00 00 Patanwadi 50 52

     49 171 98 76 80 Avishaan/GMM 474

     6 2 00 14 00 Dumba 22

   ARC, Bikaner

     44 35 90 159 162 Magra 490

     185 91 128 224 Marwari 142 770

     127 37 128 98 Chokla 117 507

  NTRS, Garsa

   109 95 113 64 96 477  Synthetic sheep

  SRRC, Mannavanur

      191 134 124 96 Bharat Merino 111 656

     07 73 55 37 Avikalin 72 244

  CIRG, Makhdoom

     74 204 104 46 150 578 Muzzafarnagri

  MPKV, Rahuri

     72 74 67 96 86 Deccani 395

   LRS (SVUU), Palamner

     109 79 161 38 26  Nellore 413

  PGRIS (TANUVAS), Kattupakkam

      110 125 42 74   Madras Red 131 482

  LRIC (KVAFSU), Mandya

     50 94 74 75 126 419 Mandya

  MSRS (TANUVAS), Salem

     59 137 35 134 131 496Mecheri

  LRS (RAJUVAS), Udaipur

     25 38 73 62 71 269Sonadi

    1274 1514 1403 1379 Total sheep 1763 7333

Goat  CSWRI, Avikanagar 

     203 161 142 218 132 856  Sirohi

Rabbit  CSWRI, Avikanagar 521 1732   - 155 506 550 

     - 4 - 6 NTRS, Garsa 24 34

    - 158 983 1314 SRRC, Mannavanur 1386 3841

   rabbit   - 317 983 1870 Total 1931 5607
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Fodder and seed production

Particular Centre 2016-17 2017-18 2018-19 2019 2020

Dry fodder (q) Avikanagar  3177.20 2750.20 2186.20 3696.88 2209.40

 Bikaner 313.78 389.06 708.15 850.00 681.45

 Garsa 301.50 151.00 195.00 177.50 216.40

Green fodder (q) Avikanagar  7032.82 9048.82 8513.31 10551.46 8292.14

 Bikaner 1626.67 1354.50 1431.97 1400.00 848.05

 Garsa 330.35 204.24 214.92 283.18 343.80

Crop seed (q) Avikanagar  207.18 131.58 47.91 76.57 160.80

 Bikaner 0.35 0.19 55.17 61.20 -

 Garsa - - - - -

Grass seed (q) Avikanagar 14.00 31.25 30.85 19.59 33.66

 Bikaner - - - - -

 Garsa 0.14 0.22 0.16 0.16 0.085

Publication profile of Institute

  2016-17 2017-18 2018-19 2019 2020 Total Av./yr

Scientific strength 46 266 53.2  54 55 60 51 

No. of papers 45 266 45.2  42 40 48 51 

No. of paper/Scientist 0.98 0.86 0.86 0.78 0.72 0.80 1.00 

Research papers

  National 26 (61.9) 21 (52.5) 22 (45.8) 25 (49.0) 25 (55.6) 119 (52.7) 23.8

  International 16 (38.1) 19 (47.5) 26 (54.2) 26 (51.0) 20 (44.4) 107 (47.3) 21.4

NAAS rating

   Up to 4.0 2 (4.8) 2 (5.0) 3 (6.3) 0 (0.0) 0 (0.0) 11 (4.9) 2.2

  4.01 to 6.0 19 (45.2) 13 (32.5) 16 (33.3) 17 (33.3) 17 (37.8) 82 (36.3) 16.4

  6.01 to 8.0 16 (38.1) 21 (52.5) 25 (52.1) 30 (58.8) 20 (44.4) 112 (49.6) 22.4

  >8.0 4 (9.5) 4 (10.0) 1 (2.1) 3 (5.9) 8 (17.8) 20(8.8) 4.0

  Un known 1 (2.4) 0 (0.0) 3 (6.3) 1 (2.0) 0 (0.0) 8 (3.5) 1.6

Lead / Invited papers 21 10 16 19 12 78 15.6

Abstracts  108 69 55 45 27 304 60.8

Books  4 1 1 2 0 8 1.6

Book Chapters  8 45 126 55 3 237 47.4

Manual / Bulletin  9 5 11 13 4 42 8.4

Gene bank registration 7 27 21 71 1 127 25.4

Figures in parantheses indicate values in percent

Training programmes organised in the Institute and Regional stations 

Year No. of programmes No. of participants

  Farmers Officials Others Total

2016-17 40 943 84 - 1027

2017-18 27 545 73 - 618

2018-19 31 704 98 - 802

2019 34 766 106 - 872

2020 32 793 32 57 882
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Exposure visit

Year No. of group No. of  participant

  Farmer Women Student Officer Total

2016-17 44 495 166 884 122 1667

2017-18 63 750 239 1130 104 2223

2018-19 51 1257 124 943 56 2380

2019 80 2223 231 2005 248 4707

2020                           27 215  533 168 916

Exhibition organised by the Institute at different organisations

Year No. of exhibition  No. of  visitor

2016-17 7 12250

2017-18 14 20850

2018-19 18 15416

2019 17 5741

2020 3 1500

Human resource developed 

Year Number of person trained

 Scientist Technical Administrative Skilled Supporting staff

2016-17 12 9 11 12

2017-18 6 7 8 -

2018-19 16 6 5 -

2019 14 6 6 21

2020 12 14 1 -

Meteorological data at Avikanagar (Jan - Dec 2020) 

Months Temperature (°C) Rainfall Rainy's Av. Wind Av. Sun Humidity (%) Av.

    (mm) Day velocity shine     Evaporation

 Max Min   (km/h) (h/day) 7.30 am 2.30 pm (mm)

Jan 22.41 7.63 0.6 1 2.15 6.89 86.55 71.52 2.07

Feb 27.95 11.42 0.0 0 2.29 8.79 83.97 66.24 3.21

Mar 31.58 17.29 13.0 5 3.49 7.72 79.37 67.33 5.12

Apr 39.08 23.08 9.4 4 5.21 9.00 75.74 64.20 7.92

May 42.56 26.70 39.2 9 4.31 9.46 70.35 54.10 9.85

Jun 39.92 27.49 42.8 8 3.94 8.40 81.42 68.27 7.77

Jul 37.31 27.36 49.7 9 3.83 6.75 83.40 70.90 6.49

Aug 32.55 25.89 267.7 22 2.04 4.38 89.60 77.27 3.60

Sep 35.61 24.91 61.0 7 1.33 7.06 86.00 71.63 4.26

Oct 35.22 18.41 7.0 1 1.22 7.89 79.53 68.60 4.64

Nov 28.75 11.94 3.0 1 1.37 7.52 83.73 69.93 2.81

Dec 25.96 9.47 0.0 0 1.88 7.81 83.50 66.54 2.60
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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 beneficieries                 Village /Tehsil / District

Magra Field Unit  under Network  Sirohi bucks - 13  13 Dhariyawad (Pratapgarh),

project on sheep improvement  Concentrate mixture-  27 q 18 Jharol (Udaipur)

(TSP) LED torch, Water bottle, 50

 Plastic tub- 50 each  

Marwari Unit under Network Sirohi bucks- 23 23 Badgaon, Jharol (Udaipur) 

 project on sheep improvement  Sirohi goats- 10  10

(TSP) Concentrate mixture- 18 q 12

 LED torch, Water bottle, 80  

 Plastic tub- 80 each 

SCSP – Main campus Rams- 30, Ewes- 60, Tin 30 Deshmi, Naner, Surajpura,

 sheet and Iron pole- 04 each   Beed-Ganwar, Ganeshpura,

   Bhipur

 Sewing machine and 25 Malpura, Chandsen, Ghati

 stitching kit- 01 each

 Torch, Water bottle and 197 Deshmi, Naner, Surajpura,

 Umbrella- 285, Bag- 45,  Beed-Ganwar, Ganshpura,

 Training kit- 102, Mineral  Bhipur, Malpura, Kacholiya,

 mixture- 94 kg, Trough- 6,  Deoli, Panwaliya, Janakpura,

 Tiffin box- 6,  Feeding trough- 282,   Reendliya, Pandraheda,

 Bucket- 194, Folders- 194,   Dholi, Pachewar, Bambori,

 Feed storage container- 34,  Bagdva, Banvada, Ghati,

  Sprayer machine- 50,  Chandsen, Buda Deval,

 Mustard seed- 92, Spices  Diggi (Tonk), Phagi, Itava,

 seed (Methi, Jeera, Sonf)- 36,  Udaipuriya, Sanganer, Gad-   

 Gram seed- 17, Wheat seed- 25  Bassi, Hasanpura, Kheda

   (Jaipur), Rajgad (Churu),

   Bikaner, Jalor, Aurangabad 

   

SCSP - NTRS, Garsa Kilta- 20, Crate- 20, Gloves- 20 79 Charu, Muring

 pair, Sickle- 20, Mineral 

 mixture- 236 kg

SCSP – Magra unit, ARC Bikaner Magra ewes- 15 15 Kotda (Bikaner)

SCSP- Marwari unit, ARC Bikaner Marwari rams- 14 14 Lunkaransar (Bikaner)

SSCP – AINP on NM Multi-nutrient mixture- 500 kg 20 Kotra, Darbari, (Bikaner)
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SSCP – AINP on GIP Deworming- 10880  56 Kotra, Darbari, Goleri,

 Vaccination (Sheep pox- 67 Diayan, Madholai, Jhajhu, 

 6346, ET- 10233, PPR -  Kakusar (Bikaner), Ramsar,

 5200)  Kesherpura (Ajmer)

 Mineral mixture- 50 kg 25

 Multi-nutrient mixture- 500 kg 34

Malpura unit under Mega Sheep  Ram- 6  6  Chandsen, Dholi, Lawa,

Seed Project Feeding trough- 32  16 Kheda, Chaurupura

 Solar torch, Water bottle, 21

 bucket, trunk (6x4 ft)- 21 each

ICAR Farmer First- Participatory  Rams- 6 6 Chosla, Arnia, Denchwas  

agricultural development or  AI in buffaloes - 300 189 and Bassi

livelihood security and economic  Seed (Wheat, Barley, Kasuri Methi) 200

empowerment of farmers In  Vaccination to flocks- 1200 20

semi-arid region of Rajasthan Plant sapling - 700 19

Mera Gaon Mera Gaurav –  Mineral mixture- 84 kg 38 Jagatsukh (Manali), Baga, 

NTRS, Garsa   Raison (Kullu) 

Improvement in livelihood of tribes  Rabbits– 242, Rabbit cages-  45 Ashala, Dhola, Verdha, 

through sheep and goat production  85, Feeding ghamala- 20,   Jothari, Pohari, Parliveer,

in tribal areas of Rajasthan (TSP) Rabbit feed- 45 q  Bhinda, Padliudarat, 

 Ram- 35, Ghamala/troughs- 35 35  Kishanpura,  Ratanpura,

  each, Concentrate feed- 30 q   Kamboia, Rajpura, 

 Buck-34,  Ghamala/troughs- 34 34 Gadapathapith, Bhardara,

  each, Concentrate feed- 25 q    Nagariya penchal, 

 Animal health camp (17)- 5464 587  Gadawateshwer, Dhavede,

 Deworming of animals- 6925  616 Nanora, poopteli, Gailan, 

 Veterinary medicines  kit- 450 450 Bhandara, Pooptali, Dhuved,

  Mineral mixture- 100 kg  94

 Seed (kg) of Sorghum- 110, 1718 Rampura, Bodamali, 

 Maize- 60, Urad- 40, Guar- 50,    Dhomola (Dungarpur), 

 Cowpea- 30, Til- 8, Ladyfinger- 8    Barcla, Katvedi, Kandal,

 and plants (no.) of Fruit- 5527 and  Khanmeen, Karnauak,  

 vegetable plants- 33611   Karchha, Bhatiki, 

 Writing Pads /clip board- 113 113  Phogarakala, Robhiya,

 Geometric boxes- 50  50  Biribifala, Kheliyapada,

 LED blubs- 425 400  Juthari, Sharoli, Palcia,

 Water bottles- 253 253  banjariya, Khandioviri and 

 Travel begs- 140  140  Kherwara (Udaipur) 

 Umbrella- 150  150

 Tiffin box- 294  294

 Rams- 30, Ewes- 60, 30 Surajpura-Desmi, Beed-

 Iron pole and Tin sheet  Ganwar, Bhipur

 Project    Inputs distributed      No. of beneficieries                 Village /Tehsil / District
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Input distribution to beneficiaries under different schemes 
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Research Advisory Committee (2017-20)

Chairman

Dr V. Prabhakar Rao

Former Vice Chancellor, SVVU

Flat No 202, H. No. 3-6-492

Ravi Kiran Apartments, Himayatnagar

Hyderabad - 500 029, Telangana

Members

Dr R.S. Gandhi

ADG (AP&B), ICAR, New Delhi - 110 001

Dr Lal Krishna

Animal Husbandry Commissioner, GoI (Retired) and

ADG (AH), ICAR (Retired)

C-302, Exotica Elegance Ahima Khand – II

Indirapuram, Ghaziabad - 201 014, UP

Dr R.S. Sahota

Director, Extension Education (Retired)

GADVASU 

260, Vikas Nagar, Pakhowal Road

Ludhiana - 141 002, Punjab

Dr Ranajit Roychoudhary

Prof and Head (LPM)

College of Veterinary Science, AAU

Khanapara, Guwahati - 781 022, Assam

Dr Avtar Singh

Principal Scientist (Retired),

Flat No L/D GF 312, CHD City Sector 45 

Opposite Karan Lake, Karnal - 132 001, Haryana

Director 

ICAR- CSWRI

Avikanagar - 304 501, Rajasthan

Member Secretary

Dr A.K. Shinde

Principal scientist & In-charge PME

ICAR- CSWRI

Avikanagar - 304 501, Rajasthan

 Chairman

Director 

ICAR- CSWRI

Avikanagar - 304 501, Rajasthan

Members

Assistant Director General (AP&B) 

ICAR, Krishi Bhawan, New Delhi - 110 001

Dean

College of Veterinary and Animal Science

Bikaner - 334 001, Rajasthan 

Director 

Animal Husbandry Department

Government of Rajasthan

Jaipur - 302 006, Rajasthan 

Dr G. Taru Sharma 

Head, Animal Physiology

ICAR- IVRI, Izatnagar - 243 122, Uttar Pradesh

Dr Sushil Kumar

Principal Scientist

ICAR –CIRC, Meerut - 250 001, Uttar Pradesh

Dr A.K. Mohanty

Principal Scientist

ICAR-NDRI, Karnal - 132 001, Haryana

Dr Sajjan Singh

Principal Scientist

ICAR-CIRB, Hisar - 125 001, Haryana

Managing Director

Karnataka Sheep and Wool Development 

Corporation Ltd. Bengaluru - 560 024, Karnataka

Shri P.K. Tiwari

FAO, ICAR, New Delhi - 110 001

Shri Jugal Sharma
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 In Avishaan flock, ewe productivity efficiency (EPE) 

during the year 2020 was 4.22 and 22.90 kg at birth 

and 3 month of age, respectively. The prolificacy in 

Avishaan ewes was 66.34% with litter size of 1.69. 

The average daily milk yield in ewes during the 

autumn lambing was 784 g. Since last three years, 

lambs born were 100% FecB gene carrier 

suggesting segregation of FecB gene in the 

progenies as a major gene. In field units of 

Avishaan, a total of 58 lambs were born out of 31 

lambing of Avishaan ewes with a prolificacy of 71% 

and litter size of 1.87.

 On nucleotide sequence chromatogram of BMPR1B 

gene exon 8 region exhibited replacement of 
++nucleotide A in non-carrier (FecB ) ewes with 

BBnucleotide G in carrier (FecB ) ewes. 

 Progeny born to Malpura rams supplied from 

institute recorded higher weights at 3 month (14.20 

vs 13.46 kg), 6 month (19.84 vs 18.49 kg) and 9 

month (26.19 vs 25.31 kg) compared to field rams. 

 In Patanwadi sheep, average daily milk yield for 1, 

2 and 3 months were 0.887, 0.862 and 0.752 kg, 

respectively. In the flock, average daily milk yield of 

>1.0, 0.8-1.0, 0.5-0.8 and <0.5 kg was recorded in 

26.37, 13.19, 18.68 and 41.76% of ewes, 

respectively with a maximum yield of 1.577 kg.

 The concentration of fat, SNF and total solids in 

milk from Patanwadi sheep were 4.42, 11.38 and 

15.78%, respectively. 

 Variations in luster and gross appearance was 

observed in three clips of Magra wool (Feb-Mar, Jul 

and Oct-Nov). Transcript expression had shown 

up-regulated expression of keratin genes in 

lustrous sheep as compared to none (low) lustrous 

Magra sheep. Keratins expressed specifically in 

cuticle and cortical region of wool is of particular 

importance in contributing towards wool luster. 

Tajima's (D) neutrality test for allelic sequences of 

K33 transcripts indicates that the neutral mutation 

hypothesis can explain the nucleotide polymorphism 

of K33 in lustrous Magra sheep.

 The studies on pre-weaning nutrition in lambs 

showed 6.7 and 3.2% higher average daily gain 

(ADG) by feeding milk replacer containing maize 

cake with 8 and 16% fat, respectively. Three month 

body weights were improved with liquid milk 

formula (LMF) feeding with 25.7 and 12.5% higher 

ADG in lambs fed with total mixed ration containing 

lucern hay and moringa leaves, respectively. 

 In finisher lambs, feeding of complete feed blocks 

(CFB) containing moringa leaves (30%) resulted in 

higher body weight (29.9 kg) and better feed 

conversion ratio (6.4) in lambs compared to CFBs 

containing mulberry leaves and stylosanthes hay. It 

was due to higher DMI, better nitrogen balance and 

shift in rumen fermentation towards more propionic 

acid production and reduced methane production 

in moringa leaves incorporated CFB. 

 On filter paper degrading (FPD) activity tannin 

degrading isolates RSAA22, RSAA24, RSAA25, 

RSAA28, RSAA29, RSAA32, RSAA34, RSAA35 

and RSAA43 showed promising FPD activity (3.2-

15.4 µmol glucose/h). The in vitro DM degradability 

of Khejri leaves by these isolates ranged from 37.0-

42.0% with maximum DM digestibility by RSAA43 

(Streptococcus bovis).

 In finisher lambs, methane emission per kg DMI 

was 26.6 with lucerne hay, 28.9 with moringa 

leaves and 44.3 g with stylosanthes hay feeding. 

Moringa leaves added TMR was better fermented 

in rumen and yielded higher total volatile fatty acid 

concentration. Like-wise, daily methane emission 

was 12.3, 16.9 and 19.6 g with feeding of moringa 

leaves, mulberry leaves and stylosanthes hay 

incorporated CFBs, respectively.

 Supplementation of 0.2% carboxymethyl cellulose 

(CMC) in semen extender improves some 

important sperm functions; however, it negatively 
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affects conception rates of liquid-preserved ram 

semen. Addition of 0.25% CMC in presence of 5% 

glycerol resulted in higher post-thaw sperm 

functions, indicating cryoprotective effect of CMC 

on ram sperm in a synergistic manner with glycerol.

 A study on assessing the role of MMP in sperm 

cervical mucus penetration indicated lack of effect 

of MMP-11 in sperm cervical mucus migration. 

 The 342bp Kisspeptin peptide gene was amplified 

and developed a self-designed overlapping PCR 

approach to append the gene fragments together 

following mega-primer strategy. 

 To develop an alternative protocol for synchronization of 

estrus and ovulation in place of well-established protocol 

in sheep using progestagen-impregnated intravaginal 

sponges and equine chorionic gonadotrophin (eCG), a 

base data of estrus onset and end following 

progesterone sponge withdrawal was generated during 

breeding season. This indicates that the progesterone 

vaginal sponge alone is efficient in synchronizing the 

onset of estrus, though the end of estrus was more 

asynchronous which may be attributed to discrete 

timings of ovulations.

 The study on diurnal variation exhibited an increase 

in cortisol and creatinine values in winter from 

morning 06.00 h to 14.00 h and suggested that 

grazing might have caused slight metabolic stress. In 

summer, results indicated adaptation of the adreno-

cortical axis of the rams to climatic conditions. 

 In Haemonchus contotus cysteine synthase (CS) was 

observed to catalyze the reactions of de novo pathway 

by using O-acetyl serine as substrate as validated both 

by a biochemical assay and FTIR. The expression of 

CS gene was highly up- regulated in adult worms and 

lowest in L  of H. contortus. Thus, it was confirmed that 3

the de-novo pathway of CS is an active process of 

cysteine production in parasite and the expression of 

the CS is modulated at different stages of parasite's life 

cycle reflecting and conforming to the micro-

environment and physiological survival needs of the 

parasite in the host.

 The primers for amplification of olfactory marker 

protein (OMP) gene in sheep were self-designed 

and the gene was successfully amplified and 

cloned in pET303 vector using directional cloning.

 The dietary supplementation of n-3 rich fish oil in 

sheep improves the folliculogenesis and in turn the 

ovulation rate which leads to the augmentation of 

prolificacy in the species. 

 Application of waste wool can reduce fertilizer dose 

by 25% without any compromise in yield and quality 

of Pennisetum pedicellatum. The fertilizer dose can 

be further reduced to 50% with only 13.95% yield 

penalty and 4.35% less protein over 100% 

recommended dose of nitrogen (RDN). Moreover, 

75% RDN with waste wool was found to be superior 

to 100% RDN resulting in 9.30% higher green fodder 

yield and 1.53% higher crude protein in fodder. 

 Application of waste wool can reduce fertilizer dose 

by 25% without any compromise in growth 

performance of oat (Avena sativa). The fertilizer dose 

can be further reduced to 50% with 4.54% reduce in 

plant height over 100% RDN. Moreover, 75% RDN 

with waste wool was found to be superior to 100% 

RDN resulting in 6.18% higher plant height of oat. 

 A significant improvement was observed in seed 

yield, DFY and biological yield of Dolichos lablab 

with the application of Avikhad as compared to 

sheep manure. Zn and Cu content of stover and 

seeds of Indian bean and its uptake were 

significantly higher on Avikhad application (@ 5 

t/ha) in comparison to sheep manure application 

(@ 10 t/ha). Among the biofortification sources, 

application of Cu @ 5kg/ha + Zn @10kg/ha 

registered maximum and significant improvement 

in plant height, DMA/plant, leaves/plant, LAI at 60 

days, branches/plant and yields of Indian bean.

 Application of sheep manure @ 12.5 t/ha in hybrid 

Napier recorded maximum green fodder yield in 10 

cuttings in two years. Application of waste wool @ 

500 kg/ha, Avikhad @ 6.25 t/ha and sheep manure 

@ 12.5 t/ha registered 14.47, 29.82 and 37.08% 

higher biomass in two years in comparison to 

control, respectively. Maximum green fodder yield 

of hybrid Napier was recorded with the application 

of Zn 10 kg/ha (128 t/ha in ten cutting in two years) 

which was higher by 33.39% to control, 3.80% to 

Cu-application 5 kg/ha and 37.5% to application of 

Cu 5kg/ha + Zn- 10 kg/ha.

 No change was observed in the values of various 

blood biochemical parameters with feeding of 
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fortified and non fortified Napier hay, however, the 

level of serum alkaline phosphatase level was 

35.8% more in Zn fortified Napier hay group. 

 In semi-arid regions double cropping can be 

achieved by intercropping (Groundnut / Deenanath 

grass) which can provide opportunities to farmers 

to produce food and fodder simultaneously for 

livelihood, animal rearing and sustainability. 

 The lowest virtual water requirement and highest 

water productivity was for Bajra (Raj Bajra-1). It 

was observed that the combination feed (2.7 kg 

Bajra dry fodder + 3.3 kg Bundel guar dry fodder) is 

most water productive for sheep productivity. 

 A rare case of suspected acute myocardial infarction 

in Avikalin ram on post-mortem examination was 

confirmed on histopathological investigation. 

 Nasal cytology for enzootic nasal tumour from a 

Kheri ram revealed high turnover of cells with 

nuclear condensation, multiple nucleoli and mitotic 

figures characteristics symmetrical to cancer cells. 

It was inferred that bleeding neoplasm may be 

secreting the cancers cells in nasal secretions 

which may act as a non-invasive diagnostic tool for 

diagnosis of enzootic nasal adenocarcinoma 

(ENA) affected animals. 

 Three regions of ovine IL33 gene were amplified 

using region specific primers for SSCP-based 

analysis and their possible association with 

Haemonchus contortus resistance phenotype.

 Implementation of strategic drenching during mid 

to late monsoon found effective in managing the 

gastrointestinal parasitism in farm and field flocks. 

 The investigation on anthelmintic resistance indicates 

the possibility of reversion to benzimidazole 

susceptibility in H. contortus population in farm area 

with community dilution and refugia based worm 

management strategies. 

 Against H. contortus, acetone, ethanol and hydro 

alcohol extracts of Acacia concinna (shikakai) 

showed highest embryonicidal, ovicidal and 

larvicidal activities. Aqueous and ethanol extracts 

of Balanites aegyptiaca (hingota) leaves exhibited 

maximum ovicidal and larvicidal activities. Highest 

embryonicidal and ovicidal activities were 

observed with methanol extract of B. aegyptiaca 

immature fruits while acetone and hydro alcohol 

extracts showed highest larvicidal activity. Acetone 

extract of B. aegyptiaca mature fruits showed 

maximum embryonicidal and ovicidal activities as 

contrast to highest larvicidal activity by aqueous 

and acetone extracts. 

 On EHA, >95% inhibition of egg embryonation was 

observed with AgNPs of ethanolic extract from B. 

aegyptica immature fruit at minimum concentration 

of 2.50 mg/ml as compared to 10.00 mg/ml of 

normal ethanolic extract. On LMA, an excellent 

larvicidal activity (>99%) was observed even at 

lowest concentration (0.01 mg/ml) of silver-

mediated nanoparticles of B. aegyptica immature 

fruit hydroalcoholic extract as compared to 0.15 

mg/ml of normal hydroalcoholic extract. 

 The daily rate of neonatal mortality ranged from 
20.30 lambs/day (WCI <300.0 Kcal/m /h) to 0.49 

2lambs/day (WCI >400.1 Kcal/m /h). 

 Among bacterial isolates from neonatal lambs, 

Staphylococci spp isolates were found highly 

sensitive to amoxycillin, amoxiclav, chloramphenicol, 

doxycycline, gentamicin and norfloxacin. E. coli 

isolates were highly sensitive to gentamicin, 

chloramphenicol and nitrofurantoin. Enterobacter 

spp. found 100% sensit ive to amoxyclav, 

chloramphenicol, doxycycline, gentamicin, norfloxacin 

and tetracycline. 

 E. coli isolated from goats were 100% resistant to 

ampicillin and 50% resistant to tetracycline, 

enrofloxacin and ceftazidime. E. coli from sheep 

showed 100% resistance to tetracycline, 66.6% 

resistance to amikacin and 33.3% resistance to 

ampicillin, enrofloxacin and trimethoprim + 

sulfamethaxazol. The antimicrobial resistance 

profile of S. aureus showed 60% resistance to 

penicillin and 20% resistance to enrofloxacin, 

tetracycline and oxacillin. 

 In broiler rabbits, significantly higher body weights 

were recorded with feeding of moringa leaves as 

compared to mulberry leaves, cowpea hay and 

stylosanthes hay. Carcass composition revealed 

significantly higher levels of PUFA, omega-6, 

omega-3 fatty acid and desirable fatty acids in 

longissimus dorsi muscle of rabbits fed tree leaves. 
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 Coarse wool reinforced composites were 

developed from coarse Malpura/ Magra wool blend 

fabric using hand-layup technique. The fabric was 

modified to improve interfacial adhesion with the 

resin. The composite did show mechanical 

strength of >30 MPa. 

 An increase in proportion of cotton in wool-cotton 

blended blankets has resulted in more cool feeling to 

touch. Up to 30% cotton can be blended with medium 

and fine wool in preparation of woollen blanket using 

woollen spinning system. An effective and eco-

friendly biopolymer treatment was developed to 

improve the shrink resistance of wool fabric. 

 Among all the biopolymers, wheat starch at 0.5% 

concentration was found most effective for 

obtaining least area shrinkage (3.58%) compared 

to 11% with the untreated fabric. Biopolymer 

coating using wheat starch and gum arabic is a 

novel approach to achieve sustainable shrink 

resistance fabric without deteriorating intrinsic and 

unique properties of the wool fabric. 

 Maharashtra Deccani wool composite material 

showed higher noise reduction coefficient (0.874) 

as compare to Karnataka Deccani (0.771) and 

Malpura (0.749) composite material. The 

Maharashtra Deccani non-woven had high areal 
2density (415 g/m ) as compared to Karnataka 

2 2Deccani (374 g/m ) and Malpura (364 g/m ). 

 Inclusion of complete feed blocks from moringa,  

mulberry  and  stylosanthus  in  the  diet  of  

Malpura  lambs  gives  desirable carcass lean, and 

fat content. During refrigerated storage, better 

efficiency for reducing fat oxidation was observed 

in mutton nuggets prepared from sheep fed with 

moringa and mulberry leaves.

 The carcass traits and dressing percentage were not 

affected by feeding regimes on pre weaning lambs.

 Fat content in Patanwadi sheep milk was found to 
stbe increased from 3.73 (1  week of lactation) to 

th8.67% (13  week of lactation).

 Farmers (3946) were benefited through visits (14), 

i n te r face  mee t ings  (7 ) ,  t r a in ings  (10 ) , 

demonstrations (16), mobile based advisory (6), 

literature support (5) awareness campaign (6) and 

input support (5). In addition, 372 farmers were 

benefited through inter-institutional linkage with 6 

agencies and facilitation for 4 new technologies.

 Sowing area of Kasuri-methi was increased from 

15 ha in 2019 (30 farmers) to 93 ha in 2020 (150 

farmers), replacing mustard area and provided 

double profit as compared to mustard.   

 12 scientists, 14 technical officers and 1 

administrative staff of institute attended the training 

programme. 

 For skill development of officials, farmers, women 

artisans and students in sheep and rabbit farming, 

32 training programmes (882 participants) were 

organized.   

 A total of 25 students from various state 

government and private universities pursued their 

post-graduate and Ph.D research programme in 

the institute.   

 A total of 1763 sheep, 132 goats and 1931 from 

various projects of the institute were sold / distributed 

to farmers for improvement of their flock.

 A total of 45 research papers were published (25 

National and 20 International) and 62.2% articles 

were published in >6.00 NAAS rated journals 

(including 17.8% in >8.00 NAAS rated journals). 

 Budget allocation was utilized by 95.74%. Revenue 

of Rs 238.90 lakh was generated from sale of 

institute technology, products and testing and 

training charges etc.
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For genotyping of FecB gene, a total of 421 DNA were 

extracted from blood samples of Avishaan and GMM lambs 

born during the year 2020. 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.

Avishaan ram

L   1    2   3  4   5    6  7   8   9  10  11 12  13  14  15  16  17  18 19
bp
1000

500
250
150
100

50

140 bp
110 bp

RE analysis of PCR product of FecB gene 
(Lane L: 50 bp DNA ladder; lane 1, 3, 4, 5, 7, 11, 13, 15, 18: 

BBhomozygous carrier -FecB ; lane 2, 6, 8, 9, 10, 12, 14, 16, 17, 
B+19: heterozygous carrier- FecB )

The nucleotide sequence chromatograms of BMPR1B 

gene exon 8 region showed that nucleotide A in non-
++carrier (FecB ) ewes is replaced with nucleotide G in 

BBcarrier (FecB ) ewes. This results in amino acid change 

i.e. replacement of glutamine (Q) in FecB non-carrier 

ewes with arginine (R) in FecB carrier ewes.

FecB non-carrier

CAG;Q

A    A   A    A     A    A   A            T  T   T    T    T    T  C   CG    G    G G   G

FecB carrier

CGG;R

A    A   A    A     A    A           T  T   T    T   T    T  C   CG   G     G    G G   G

Nucleotide sequence chromatograms of BMPR1B gene 

exon 8 region showing nucleotide changes in FecB non-

carrier and FecB carrier Avishaan sheep

GENETIC IMPROVEMENT OF NATIVE SHEEP FOR 

MUTTON, WOOL AND MILK PRODUCTION

Genetic evaluation and propagation of 

prolific Avishaan sheep 

Institute project: AGB/01/01/21-05

RC Sharma, Rajiv Kumar, Arun Kumar, PK Mallick, OP Koli (up 

to 30.11.2020), AS Meena (from 29.08.2020) and D.K. Sharma 

(from 10.09.2020)

The study was undertaken with the objectives to evaluate 

the production performance of Avishaan sheep under farm 

and field conditions, to build up an elite flock of 1000 

Avishaan sheep and to study milk production potential. At 

farm, the overall average body weights of Avishaan at birth, 

3, 6 and 12 months of age were 2.48, 15.91, 23.95 and 

31.78 kg, respectively. Ewe productivity efficiency (EPE) 

during the year 2020 were 4.22 and 22.90 kg at birth and 3 

month, respectively. Annual tupping and lambing rates on 

tupped basis was 97.21 and 96.65%, respectively. During 

the year 2020, the prolificacy in Avishaan ewes was 66.34% 

with litter size of 1.69. The average age at first service and 

first lambing were 513 and 665 days, respectively.

st The 1 six monthly GFY and adult annual GFY were 518 

and 894 g, respectively. The average daily milk yield in 

ewes during the autumn 2020 lambing was 784 g. The 

survivability at 0-3, 3-12 months and adult stage was 

88.29, 97.93 and 97.96%, respectively.
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A total of 80 Avishaan (47 males and 33 females, FecB 

gene carrier) animals were sold to farmers in Rajasthan, 

Maharashtra, Haryana and Uttar Pradesh for field 

testing. Under multi location field testing programme, 

four units of Avishaan sheep were established at 

farmers' door in U.P. and Rajasthan state. Around 

institute area, a total of 58 lambs were born out of 31 

lambing of Avishaan ewes with a prolificacy of 71% and 

litter size of 1.87. The average body weights of lambs at 

birth and 3 month of age were 2.63 and 12.57 kg, 

respectively.

The tupping and lambing rate on tupped basis was 91.71 

and 90.03%, respectively. Survivability at 0-3, 3-6, 6-12 

months and adult stage in Malpura was 86.73, 96.48, 

97.53 and 96.30%, respectively. A total of 203 (93 male 

and 110 female) animals were sold / distributed to farmers.

In the field flocks of 3 centres, a total of 66 farmers from 

23 villages were followed. A total of 3815 animals 

Genetic improvement of Malpura sheep 

for mutton production in farm and field 

Mega Sheep Seed Project

PK Mallick, SS Misra, Arun Kumar, Raj Kumar (up to 

13.08.2020), SJ Pandian, Ajit Singh Mahla 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 3.17, 16.38, 26.38 and 31.73 kg, respectively. The 

overall least squares means for ADG during 0-3 and 3-6 

months were 141.83 and 78.39 g, respectively. The least 
stsquares means for 1  six monthly, adult six monthly and 

adult annual GFY were 560, 427 and 939 g, respectively.

(including 2788 breedable ewe) were covered. The least 

squares means for body weights at birth, 3 and 6 months 

of age were 3.34, 13.83 and 19.16 kg, respectively. 

Progeny born to rams supplied from institute recorded 

higher weights at 3 month (14.20 vs 13.46 kg), 6 month 

(19.84 vs 18.49 kg) and 9 month (26.19 vs 25.31 kg) 

compared to field rams. Out of 2789 ewes available, 1742 

lambing were recorded with a lambing rate of 62.46%.

Comparative performance of different genotypes

Parameter Avishaan Patanwadi Malpura

Av. body weight (kg)

 Birth 2.48  3.57  3.17 

 3 month 15.91 19.62 16.38

 6 month 23.95 32.34 26.38

 12 month 31.78 38.17 31.73

Reproduction

 Tupping% 97.21 94.94 91.71

 Lambing%  96.65 75.74 90.03

 (tupped basis)

 Litter size at birth 1.69 - -

Type of births (%)

 Single 33.66 97.66 91.43

 Twins 56.44 2.34 8.57

 Triplets 9.90 - -

EPE (kg / ewe)

 At birth 4.22 3.61  3.37

 At 3-month 22.90 17.0  15.01

Mean GFY (kg)
st 1  six monthly 0.518 0.747 0.560 

 Adult annual 0.894 1.158 0.939

Annual survival (%)

  0-3 Month 88.29 80.70 86.73

  3-12 Month 97.93 97.58 95.55 

  Adult 97.96 97.71 96.30

Malpura ram

Genetic improvement and development 

of  Patanwadi as dairy sheep 

Institute project: AGB/01/02/20-25

PK Mallick, RC Sharma, Arpita Mohapatra, Arvind Soni and 

OP Koli (up to 30.11.2020)

The overall average body weights at birth, 3, 6 and 12 

months of age were 3.57, 19.62, 32.34 and 38.17 kg, 

respectively. Average daily gain in body weight from 0-3 

and 3-6 months were 177.37 and 126.88g, respectively. 

Annual rates for tupping and lambing on tupped basis 

were 94.94 and 75.74%, respectively. The survival rates 

during 0-3, 3-12 months and adult stages were 87.70, 

97.58 and 97.71%, respectively. First six monthly and 

adult annual GFY were 0.747 and 1.158 kg, 
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respectively. A total of 50 (44 male and 6 female) 

Patanwadi sheep were sold during the year.
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Lactation curve for Patanwadi sheep

Patanwadi ewe

Average daily milk yield for 1, 2 and 3 months were 

0.887, 0.862 and 0.752 kg, respectively. Similarly, total 

lactation milk yield for 1, 2 and 3 months were 26.61, 

51.71 and 67.35kg, respectively. In the flock, average 

daily milk yield of >1.0, 0.8-1.0, 0.5-0.8 and <0.5 kg was 

recorded in 26.37, 13.19, 18.68 and 41.76% of ewes, 

respectively. A peak yield of 1.577 kg was also recorded.

Average milk yield (kg) of Patanwadi during lactation

Factor Daily Total

  1 M 2 M 3 M 1 M 2 M 3 M

Overall 0.887 0.862 0.752 26.61 51.71 67.35

Parity NS NS NS NS NS NS
st  1 0.878 0.819 0.673 26.34 49.13 60.62
nd  2 0.802 0.824 0.730 24.05 49.44 67.70
rd  3 0.944 0.924 0.850 28.38 55.35 76.56

 th >4 0.924 0.882 0.747 27.71 52.90 67.23

Season ** ** ** ** ** **

 Spring 0.616 0.549 0.500 18.49 32.95 45.01 

 Autumn 1.158 1.174 1.000 34.73 70.47 90.06

Weekly milk yield profile showed a progressive increase 
st thfrom 1028 g (1  week) to 1283 g (4  week) followed by a 

th thgradual decline to around 800 g (10  - 11  week) with an 
thabrupt low yield (441 g) on 13  week of lactation.  

Average daily milk yield was significantly correlated with 
th th thudder circumference at 7 , 10 and 13  week of lactation. 

The influence of different udder morphometric traits on 

average milk yield at different weeks of lactation are as 

under:

Mean (±S.E.) udder measurements (cm) and daily milk 

yield (kg) in Patanwadi ewes at different stage of lactation

Trait Week of lactation

  1 4 7 10 13

Milk yield 0.985 1.291 1.184 0.810 0.501

  ±0.037 ±0.047 ±0.040 ±0.036 ±0.270

Udder 40.31 39.71 38.66 36.20 31.97

circumference ±0.56 ±0.50 ±0.41 ±0.41 ±0.44

Udder depth 16.37 15.69 14.95 13.59 12.76

  ±0.23 ±0.20 ±0.31 ±0.19 ±0.29

Udder width 16.16 15.24 15.00 13.82 12.39 

  ±0.20 ±0.34 ±0.14 ±0.18 ±0.28

Teat length 5.48 4.69 4.30 3.30 3.26

  ±0.19 ±0.16 ±0.17 ±0.17 ±0.15

Teat  6.59 5.90 5.71 5.54 4.71

circumference ±0.19 ±0.23 ±0.24 ±0.12 ±0.18

Distance  14.49 14.04 14.07 13.23 11.95

between teats ±0.16 ±0.25 ±0.26 ±0.17 ±0.22

Milk samples were collected from 50 Patanwadi ewes 

between 30-60 days of lactation and analysed for 

composition. The concentration of fat, SNF and total 

solids in milk from Patanwadi sheep were 4.42, 11.38 

and 15.78%, respectively.

Composition and physical attributes of milk from 

Patanwadi sheep

 Attribute Mean±S.E

Proximate composition (%)

 Fat  4.42±0.54

 SNF 11.38±0.27

 Lactose 6.26±0.14

 Salt 0.94±0.02

 Protein 4.17±0.10

 Total solid 15.79±0.32

Physical attributes

 pH 6.65±0.02

 Freezing point (ºC) 0.60±0.05
2 Density (g/cm ) 1.04±0.00

 Electrical conductivity (milli Siemens) 5.03±0.13

Study on effect of early weaning on behavior, feed 

intake, physiological parameter, blood biochemical 

profile, plasma cortisol level and body weight of 
thPatanwadi lambs indicated that weaning on 60  day 

enables the lambs to cope with the weaning stress 

through the behavioral and physiological strategies 

without compromising their overall welfare.
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Genetic improvement of Chokla sheep 

for carpet wool production 

Institute project: ARC/02/01/20-25

Ashish Chopra, HK Narula, Nirmala Saini, Chandan Prakash, 

Ashok Kumar, Vimal Mehrotra and Kamlakar Gurao 

The overall least squares means of body weight in 

Chokla lambs at birth, 3, 6 and 12 months of age were 

2.69, 15.68, 22.51 and 28.32 kg, respectively. The 

overall least squares means for ADG during 0-3, 3-6 and 

6-12 months of age were 144.98, 70.16 and 30.45 g, 
strespectively. The least squares means for lamb's 1  and 

nd2  wool clips were 910.31 and 600.76 g, respectively. The 

least squares means for adult's annual, spring, autumn 

Improvement of Marwari sheep for carpet 

wool production through selection

Network Project on Sheep Improvement

HK Narula, Ashish Chopra, Chandan Prakash, Ashok Kumar, 

Vimal Mehrotra, Madan Lal and Kamlakar Gurao

The overall least squares means of body weights in 

Marwari lambs at birth, 3, 6 and 12 months of age were 

and winter clips were 1886.89, 691.42, 525.99 and 642.98 

g, respectively. The overall means for fibre diameter, 

staple length and medullation were 30.39 µ, 6.84 cm and 

19.23 %, respectively. The tupping and lambing rate on 

tupped basis were 89.80 and 89.72%, respectively. The 

overall survivability of Chokla sheep was 96.72%. In 

morbidity, the maximum cases were related to debility 

(40%) followed by affections of diarrhoea (16%), 

pneumonia (11%), wound (10%) and lameness / pyrexia 

(9% each). A total of 117 animals (84 male and 33 

female) were sold / distributed to farmers.

2.98, 15.82, 30.18 and 34.22 kg, respectively. The 

overall least squares means for ADG during 0-3, 3-6 and 

6-12 months were 138.19, 91.39 and 40.98 g, 
st respectively. The least squares means for lamb's 1 wool 

clip was 656.16 g. The least squares means for adult's 

annual, spring and autumn clips were 1195.46, 698.26 

and 443.13 g, respectively. The overall means for fibre 

diameter, staple length and medullation were 25.26 µ, 

6.49 cm and 45.61%, respectively. The tupping and 

lambing rates on tupped basis were 97.18 and 84.15%, 

respectively. The overall survivability of Marwari sheep 

was 96.80%. A total of 142 Marwari sheep (123 male 

and 19 female) were sold / distributed to Government 

agencies/NGO/ farmers etc.

Marwari Ram

Evaluation and genetic improvement of 

Magra sheep in field conditions 

Network Project on Sheep Improvement

Ashish Chopra, HK Narula, Nirmala Saini, Ghous Ali, Chandan 

Prakash, Madan Lal 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 3.30, 16.58, 23.26 and 29.77 kg, respectively. 

The overall least squares means for ADG during 0-3, 3-6 

and 6-12 months were 147.15, 72.95 and 37.91 g, 
strespectively. The least squares means for lamb's 1  and 

nd2  wool clips were 741.46 and 472.39 g, respectively. 

The least squares means for adult's annual, spring, 

autumn and winter clips were 1681.29, 517.31, 477.02 

and 612.66 g, respectively. The overall means for fibre 

diameter, staple length and medullation were 34.46 µ, 

Chokla sheep
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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 2.69 2.98 3.30 3.36 4.04 3.68

  15.68 15.82 16.58 18.63 19.76 15.303 month

   22.51 30.18 23.26 27.43 27.52 22.396 month

  28.32 34.22 29.77 37.22 35.17 27.8712 month

Reproduction

 Tupping%  89.80 97.18 92.33 98.82 97.74 96.26

 Lambing% (tupped basis) 89.72 84.15 84.27 89.29 92.31 87.22

Mean GFY (kg) 

   0.910 0.656 0.741 0.950 0.860 1.000st1  six monthly

  1.887 1.195 1.681 1.540 1.930 1.150Adult annual

Wool quality 

 Staple length (cm)  6.84 6.49 7.15 6.87 7.97 3.79

  30.39 25.26 34.46 34.34 20.12 19.60Fiber diameter (µ)

 Medullation (%)  19.23 45.61 36.24 12.92 0.12 0.60

7.15 cm and 36.24%, respectively. The overall tupping 

and lambing rate on tupped basis was 92.33 and 

84.27%, respectively. The overall survivability of Magra 

sheep was 96.13%. A total of 203 animals (130 males 

and 73 females) were sold / distributed to farmers.

Magra lambs

Field unit: A total of 69 sheep farmers associated with the 

project at Kotda, Goleri and Darbari centres are rearing 

7119 sheep (including 4294 breedable ewes). The overall 

means of body weight in Magra lambs at birth, 3, 6 and 12 

months of age were 2.94, 14.97, 22.72 and 28.07 kg, 

respectively. The overall average adult GFY per clip was 

580.84 g. The overall lambing rate was 78.01%.

A total of 7862 enterotoxaemia, 12086 sheep pox, 3000 

PPR vaccination and 10385 anthelmintic drench were 

performed in the field. A total of 19 breeding rams were 

purchased from field and a total of 47 breeding rams 

were given to adopted sheep farmers from Institute farm 

as per the mandate of the project. 

Genetic evaluation and improvement of 

synthetic sheep under sub-temperate 

climatic condition for fine wool production 

Institute project: NTRS/03/01/ 20-25

Abdul Rahim and OH Chaturvedi

The overall body weights of lambs born during spring 

2020 were 3.68, 15.30 and 22.39 kg at birth, 3 and 6 

months of age, respectively. For lambs born during 

spring 2019, the overall average body weight at 12 

months of age was 27.87 kg. The annual tupping and 

lambing rates on tupped basis were 96.26 and 87.22%, 

respectively. First six monthly GFY in lambs and adult 

annual GFY were 1.00 and 1.15 kg, respectively. The 

staple length, fiber diameter and medullation were 3.79 

cm, 19.60 µ and 0.60%, respectively in first six monthly 

wool clip. The mortality in lambs during 0-3, 3-6 and 6-12 

months of age was 3.82, 1.32 and 5.38%, respectively. 

However, the mortality in adult sheep was 5.96%. A total 
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of 96 sheep (56 male and 40 female) were sold to 

farmers and Animal Husbandry Department, HP for 

genetic improvement of flocks in the region.

monthly GFYs were 0.91 and 0.81 kg for male and 

female lambs, respectively.

Average fibre diameter, medullation and staple length 

were 19.19µ, 0.20% and 4.57 cm, respectively in 

hoggets and 20.12 µ, 0.12% and 7.97cm, respectively in 

adult. The survivability between 0-3 months, 3-6 

months, 6-12 months and adults was 99.52, 100.00, 

100.00 and 99.50%, respectively. A total of 111 sheep 

(57 male and 54 female) were sold to farmers of 

Karnataka and Tamil Nadu for breed improvement.

Synthetic ram at NTRS, Garsa

Performance improvement of Bharat 

Merino sheep through selective 

breeding

Institute project: SRRC/04/01/20-25

P Thirumurugan, AS Rajendiran, G Nagarajan, SMK 

Thirumaran, K Pachayaippan, G Murali and S Rajapandi (from 

16.03.2020)

Bharat Merino sheep at SRRC, Mannavanur attained 

body weights of 4.04, 19.76, 27.52 and 35.17 kg at birth, 

3, 6 and 12 months of age, respectively. The average 

daily gain during 0-3, 3-6 and 6-12 months of age were 

174.66, 86.22 and 42.50g, respectively. Overall annual 

tupping was 97.74%. Lambing rates on tupped basis 

was 92.31%. The average annual adult GFYs were 2.22 
stkg in male and 1.64 kg in female. The average 1  six 

Bharat Merino ram at SRRC, Mannavanur Avikalin ram at SRRC, Mannavanur

Genetic improvement of Avikalin sheep 

through selective breeding 

Institute project: SRRC/04/02/20-25

SMK Thirumaran, AS Rajendiran, P Thirumurugan, G Nagarajan, 

K Pachaiyappan,G Murali and S Rajapandi (from 16.03.2020)

The overall average body weights of Avikalin at birth, 3, 6 

and 12 months of age were 3.36, 18.63, 27.43 and 37.22 kg, 

respectively. The average daily gain during 0-3, 3-6 and 6-

12 months were 210.96, 78.08 and 40.40 g, respectively. 

Overall annual tupping was 98.82%. Lambing rate on 

tupped basis in spring season was 89.29%.

The average annual adult mean GFYs were 1.83 kg 
stin males and 1.24 kg in females. The average 1  six 

monthly GFYs were 0.97 and 0.93 kg for male and 

female lambs, respectively. Average fiber diameter, 

medullation and staple length were 34.34µ, 12.92% 

(hetero) to 38.55% (hairy) and 6.87 cm, respectively. 

The survivability between 0-3, 3-6, 6-12 months and 

adults was 100.00, 98.44, 100.00 and 99.32%, 

respectively. A total of 72 sheep (34 males and 38 

females) were sold to farmers for breed improvement.
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Gene expression profile was analyzed for transcript 

differences in major keratin type I (K31, K32, K33A, K33B, 

K34, K35, K36, K38, K39 and K40) and keratin type II 

(K81, K82, K83, K84, K85, K86 and K87) genes using 

gene specific primers. Transcript expression had shown 

up-regulated expression of keratin genes in lustrous 

sheep as compared to none (low)-lustrous Magra sheep.

From present study, it can be speculated that higher 

amount of keratin proteins may play crucial role in 

determining the luster property of the wool. Keratins 

proteins like K40, K82 and K84 are abundantly 

expressed in wool cuticle. These hard alpha-keartins 

are low sulphur proteins. Result of present work 

suggests that luster phenotype is linked with an overall 

higher expression of keratin genes in lustrous Magra 

sheep. Keratins expressed specifically in cuticle and 

cortical region of wool is of particular importance in 

contributing towards wool luster. 
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Normalized relative expression (X-axis) of different keratin genes (Y-axis) in
 lustrous and non lustrous Magra sheep in wool follicles collected in different months

Identification of genetic and non- 

genetic factors responsible for lustrous 

wool trait in Magra sheep

Institute project: AGB/01/02/2017-20

Rajiv Kumar, AS Meena, Ajay Kumar, Ashish Chopra, and 

Ghous Ali

The protocol for objective lustre evaluation of sheep wool 

using Gloss 60 machine was to validated using fibres from 

different sources like New Zealand, Lincoln, Bharat 

Merino, Chokla, Magra, Malpura wool and goat mohair. 

Variations in luster and gross appearance was observed 

in three clips of Magra wool (Feb-Mar, Jul and Oct-Nov).

To know the seasonal variations in gene expression, wool 

follicles were randomly collected from Magra sheep after 

grading them in lustrous and non-lustrous by Gloss 60 

values. Total RNA was extracted and cDNA was prepared. 
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Further analysis of nucleotide sequences of some of 

these genes was done to find out single nucleotide 

polymorphisms (SNPs) in these genes. Tajima's (D) 

neutrality test for allelic sequences of K33 transcripts 

was determined with D value -0.212492, indicates that 

the neutral mutation hypothesis can explain the 

nucleotide polymorphism of K33 in lustrous Magra 

sheep. Seventeen mis-sense variations were observed 

in Magra K33 sequences, out of which 12 variations 

were not reported earlier.

Protein phosphorylation is an important player in 

mechanistic regulation of intermediate filament structure 

and function. Predicted sites in the Magra K33 protein 

sequences indicated that serine (S), threonine (T) and 

tyrosine (Y) have above threshold phosphorylation 

potential. Most interestingly almost all mis-sense 

mutations observed in Magra K33 gene falls in these 

amino acids. In addition, keratin 82 mRNA from Magra 

sheep were also sequenced and characterized with nine 

SNPs in ORFs out of which five are synonymous and four 

are non-synonymous.

Genetic improvement of Sirohi goats 

for meat and milk production

AICRP on Goat Improvement

SS Misra, PK Mallick, Arun Kumar, SJ Pandian and Srobana Sarkar 

The overall least squares means for body weights of kids 

(born during 2019-20) at birth, 3, 6 and 12 months of age 

were 3.07, 11.18, 18.71 and 30.40 kg, respectively. The 

average daily gain was 89.65 and 69.65 g from 0-3 and 

3-12 months of age, respectively. The least squares 

means for milk yield of does kidded during 2019-20 at 90 

days, 150 days, total lactation and lactation length were 

76.11, 109.04, 116.51 litres and 173.53 days, 

respectively. The effect of lactation order was significant 

on these traits. The annual tupping and kidding rate on 

tupped basis was 94.40 and 104.35%, respectively with 

a litter size of 1.22. The annual mortality rates in 0-3, 3-6, 

6-12 month of age and in adults were 2.86, 2.54, 0.00 

and 2.03%, respectively. A total of 132 goats (95 males 

and 37 females) were sold to farmers, government and 

non-government agencies for improvement of their 

goats for meat and milk production.

Sirohi goat flock
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Augmenting mutton production and          

its value addition through rumen 

manipulation and economic feed 

formulation

Institute project: NUT/01/01/ 20-25

RS Bhatt, A Sahoo, Srobana Sarkar, SK Sankhyan (up to 

10.09.2020) and Arvind Soni

Pre-weaning nutrition

Productive performance of pre-weaned lambs fed 

milk replacers with varying protein sources: Milk 

replacer was prepared using unconventional protein 

source to optimizing the growth performance at 

economical cost in pre-weaner lambs. One week old 

lambs (40) were randomly kept in 4 groups in 2X2 

factorial design for 90 days. Lambs were offered milk 

replacer with two levels of fat (8 and 16%) along with 

maize cake (MC+) and without maize cake (MC-). 

Additionally lambs in all groups were offered ad libitum 

concentrate and mulberry leaves. Average DM intake 

was improved by 11.4 and 6.2% in lambs fed milk 

replacers containing maize cake as protein sources with 

8 and 16% fat, respectively. Average daily gain (g/d) was 

6.7 and 3.2% higher by feeding milk replacer containing 

maize cake with 8 and 16% fat, respectively.

Pre weaning performance of lambs fed liquid milk 

formula and different total mixed rations compared 

to conventionally reared lambs: Sixty four Malpura 

lambs aging 15 days were equally divided into four 

groups (8 male and 8 females). Lambs in control group 

(T ) were reared on conventional feeding system with 0

free suckling, whereas lambs in test groups (T , T  and 1 2

T ) were offered liquid milk formula (LMF) as per the 3

standard protocol daily. Four total mixed rations (TMR) 

were made by mixing 25% crushed cowpea hay, 

moringa leaves, stylosanthes hay and lucerne hay, 

respectively. Concentrate was added at 75% level with 

maize- 26%, barley- 29%, groundnut cake- 12%, 

mustard cake- 2%, til cake-3%, mineral mixture and salt-

1% in control. In test groups, some adjustments were 

made in groundnut cake and wheat bran proportion to 

make iso-nitrogenous TMR. As aresult in T  groundnut 1

cake was lowered to 11% and added 1% wheat bran.In 

T  groundnut cake was lowered to 9% andadded 3% 2

wheat bran.No changes were madein T . Three month 3

body weights were improved with LMF feeding and 

increase in ADG was 25.7% and 12.5% higher in T  and 3

in T  group, respectively.1

Comparative average daily gain in pre-weaned lambs 

fed milk replacer with varying protein sources
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Finisher lambs nutrition

Nutrient utilization, microbial nitrogen synthesis, 

growth  per formance ,  carcass  t ra i ts  and 

composition of finisher lambs fed total mixed ration 

with different roughage sources: Twenty seven 

Malpura male lambs (90 day old) were divided into three 

groups and fed three different TMR up to 75 days. TMR 

consisted of 75 part concentrate and 25 part of different 

roughage sources. Roughage sources were moringa 

leaves in TMR-1, stylosanthes hay in TMR-2 and 

Lucerne hay in TMR-3. Concentrate added was 

consisted maize-34, barley-26, soybean seed-13, 

mineral mixture-1.5 and salt-0.5 kg per quintal of feed. 

Feeding protocol was ad libitum with daily recording of 

feed offered and residue left. Microbial nitrogen 

synthesis was improved with moringa leaves feeding 

which improved final body weight (165 day) in lambs of 

ENHANCING PRODUCTIVITY OF SHEEP BY 

NUTRITION AND REPRODUCTION
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TMR-1 group. The lowest weight was recorded in 

stylosanthes (TMR-2) hay fed group. Wool yield at first 

shearing was higher with moringa leaves feeding. 

Carcass traits revealed no significant differences.

Growth performance and carcass traits of finisher 

lambs fed complete feed block with moringa, 

mulberry leaves and stylosanthes hay: Three types of 

blocks were made by mixing 30% each of moringa leaves 

(CFB-1), mulberry leaves (CFB-2) and stylosanthes hay 

(CFB-3) along with concentrate (65%) and molasses (5%) 

and fed ad libitum to 10 male finisher lambs in each group. 

Concentrate added varied slightly in each group to make 

the diet iso-nitrogenous. Concentrate in CFB-1 consisted 

of maize-39, barley-35, soybean-13, til cake-8, mustard 

cake-1, groundnut cake-2, molasses-5, mineral mixture-

1.5 and salt-0.5% which was modified as maize-37, 

barley-34, soybean- 13, til cake-8, mustard cake-4, 

groundnut cake-4, molasses-5, mineral mixture-1.5 and 

salt-0.5% in CFB-2 and CFB-3. Feeding of these blocks 

resulted in higher body weight (29.9 kg) and better feed 

conversion ratio (6.4) in lambs fed CFB-1 compared to 

other two groups. Percent improvement in ADG and FCR 

was 44.2 and 9.9, respectively in lambs fed moringa 

leaves compared to those fed mulberry leaves. It was due 

to higher DMI, better nitrogen balance and shift in rumen 

fermentation towards more propionic acid production and 

reduced methane production compared to other groups. 

Slaughter traits were similar.

Nutritional assessment of multiple 

foetus bearing Avishaan ewes for 

complete production cycle 

Institute project: NUT/01/01/17-20

SK Sankhyan (up to 10.09.2020), A Sahoo, RS Bhatt, AK 

Shinde (up to 31.10.2020), RC Sharma and Shilpi Kerketa 

(from 29.09.2020)

Effect of different plane of nutrition during 

pregnancy and lactation on the performance of 

Avishaan ewes and their offspring: After pregnancy 

diagnosis, 22 multiple foetus bearing Avishaan ewes 

were divided into two groups and each ewe offered 500 

(G-I) and 600 g (G-II) of concentrate daily during last 

quarter of pregnancy. All the ewes were allowed for 4 h 

grazing and offered ad libitum cenchurus hay. Body 

weight gain in G-II was higher as compared to G-I ewes. 

Daily DMI was 939.2g in G-I and 1029.2 in G-II.
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Fiber degrading potential of bacterial isolates

The in vitro DM degradability (%) of Khejri leaves by 

these isolates ranged from 37.0-42.0 with maximum DM 

digestibility by RSAA43 (Streptococcus bovis).

Veterinary Type Culture - Rumen 

Microbes

Network Programme

A Sahoo, Srobana Sarkar and RS Bhatt

Isolation and characterization of tannin degrading 

bacteria: From rumen of sheep fed tannin rich diets, 

seven isolates of tannin degrading bacteria were isolated, 

sequenced and submitted to VTCC repository, NIANP 

Bengaluru (Submission ID: RSAA57 to RSAA63 and 

Gene Bank Accession No. MW227617 to MW227623). 

The isolates were obligatory anaerobes and possess 

strong tannase activity. The isolates identified belonged to 

genus Bacillus, Enterococcus and Virgibacillus.

In vitro dry matter degradability potential of tannin 

degrading isolates: On filter paper degrading (FPD) 

activity, earlier isolates RSAA22, RSAA24, RSAA25, 

RSAA28, RSAA29, RSAA32, RSAA34, RSAA35 and 

RSAA43 showed promising FPD activity ranging from 

3.2 – 15.4 µmol glucose/h. 
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Daily methane emission by lambs fed 
different roughage sources
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Estimation of methane emission under 

different feeding systems and 

development of mitigation strategies

ICAR Network / outreach project

RS Bhatt and A Sahoo

Methane emission and microbial N synthesis in 

lambs fed total mixed ration with different roughage 

sources: Methane emission and microbial nitrogen 

synthesis was studied in  finisher lambs fed total mixed 

ration made of 25% each of moringa leaves, 

stylosanthes and lucerne hay. Methane emission per kg 

DMI was 26.6 with lucerne hay, 28.9 with moringa leaves 

and 44.3 g with stylosanthes hay feeding. Loss of 

digestible energy through methane was lower with 

feeding of lucerne hay (11.8%) and moringa leaves 

(14.1%) as compared to stylosanthes hay (19.4%). 

Moringa leaves added TMR was better fermented in 

rumen and yielded higher total volatile fatty acid 

concentration. Microbial nitrogen synthesis/kg DMI was 

also higher (7.8 g) compared to those fed stylosanthes 

(6.7 g) and lucerne hay (5.7g).

Effect of feeding complete feed block with moringa, 

mulberry and stylosanthes roughages on methane 

mitigation and microbial nitrogen synthesis in 

Malpura finisher lambs: Finisher lambs (30) were 

divided into three groups and fed complete feed blocks 

made of 30% moringa leaves (CFB-1), mulberry leaves 

(CFB-2) and stylosanthes hay (CFB-3) along with 

concentrate (65%) and molasses (5%). Daily methane 

emission (g) was 12.3, 16.9 and 19.6 with moringa 

leaves, mulberry leaves and stylosanthes hay, 

respectively. 

In moringa leave feeding loss of energy (digestible energy) 

through methane emission was reduced by 3.70 and 6.03% 

compared to mulberry leaves and stylosanthes hay feeding. 

It was due to shift in rumen fermentation towards more 

propionic acid production and yielded higher microbial 

nitrogen synthesis compared to other groups.

Nutritional and physiological  

approaches for enhancing 

reproductive performance in animals 

AICRP

SK Sankhyan (up to 10.09.2020), A Sahoo, Rajiv Kumar and 

AS Mahla

Effect of feeding tannins (Khejri leaves) on puberty 

and post pubertal semen quality characteristics in 

Malpura ram lambs: Finisher Malpura male lambs (16) 

were randomly divided into two groups. All the lambs 

were kept individually and offered 300 g concentrate 

(lamb ration) and cenchrus + Gram straw (Control: Gr1) 

and cenchrus + Gram straw + Khejri leaves (350 g) 

(Gr2). The lambs were trained for semen donation by 

artificial vagina method at the age of 7 months. Semen 

collection was attempted at weekly intervals till puberty 

(ejaculation with at least 50% motile spermatozoa) or 

lambs reached to age of 10 months, whichever is earlier. 

Significant increases in body weight, body measurements 

and testicular parameters were observed in Gr2 than Gr1. 

During mating session the number of ejaculation was 

comparatively lower in Gr1 (0.35) than Gr2 (1.37). It was 

observed that only 37.5% lambs in Gr2 attained the 

puberty during the study period as compared to 62.5% in 

Gr1. However, the mean age at which lambs attained 

puberty was non-significantly lower in Gr2 (232.66 days) 

as compared to Gr1 (257.4 days). The semen attributes 

viz. semen volume, mass motil ity and sperm 

concentration in 3 consecutive ejaculates after attaining 

puberty in Gr2 lambs were better than the Gr1 lambs.

Effect of feeding flavonoids and polyphenols 

(Moringa and Mulberry pellet) on puberty of female 

lambs: Avishaan female lambs (32) of 6 months age 

were randomly divided into four groups. The feeding 

protocol consisted of grazing + concentrate (@ 200 

g/day) + Moringa pellet (@ 100 g/day) daily in Gr1. 

Similar protocol was adopted in other groups except 

Moringa pellets were replaced with Mulberry pellet in 
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Gr2, Moringa+ Mulberry pellet (50:50) in Gr3 while Gr4 

lambs (control) fed with normal feed. Higher weight gain 

was observed in Gr2 and Gr 3 lambs as compared to 

other groups. Gr2 lambs came in puberty (first heat) in 

307 days followed by Gr3 (315 days) and Gr1 (330 

days). Gr3 lambs showed highest proportion (50%) of 

female in heat followed by Gr1 (25%). No animals from 

Gr4 were found in heat during this period.

preservation and conception rate of ram semen: 

Ejaculates from eight adult Malpura rams were pooled 
6and diluted (800×10  sperm/ml) with egg yolk-citrate-

glucose (EYCG) extender supplemented with 0, 0.1, 

0.2, 0.3, 0.4, and 0.5% (w/v) CMC and stored at 3-5°C 

up to 96 h. Overall, both sperm motility and kinetics were 

comparable between CMC-treated and control groups. 

However, period of storage had significant effect on 

each of the sperm motility and kinetic attributes. Sperm 

viability, percent sperm with high membrane cholesterol 

and high mitochondrial membrane potential were 

comparable between control and CMC-treated 

samples. Capacitated sperm were relatively lower while 

non-capacitated sperm were significantly higher in 

CMC-treated samples compared to the control. Both 

functional membrane integrity and acrosomal integrity 

were highest in 0.2% CMC-treated sample; however, 

the difference with the control was non-significant. Total 

antioxidant capacity was relatively higher while lipid 

peroxidation was lower in presence of 0.2% CMC 

compared to the control. Fertility trial with 48 h liquid-

preserved semen revealed that presence of 0.2% CMC 

in semen negatively affect conception rate. In 

conclusion, supplementation of 0.2% CMC in semen 

extender improves some important sperm functions; 

however, it negatively affects conception rates of liquid-

preserved ram semen.

Evaluation of the effect of carboxymethyl cellulose 

on cryopreservation of ram semen: Ejaculates from 

eight adult Malpura rams were pooled and diluted 
6(800×10  sperm/ml) with TES-Tris-fructose-egg yolk 

extender having either 5 or 6% glycerol and 

supplemented with 0, 0.25, 0.5, 0.75 and 1.0% (w/v) 

CMC and packaged into 0.25 ml French mini straws. 

The straws were progressively cooled to 5°C inside a 

cold cabinet and then equilibrated for 22 h inside a 

refrigerator (2-5°C). Straws were frozen at -25°C/min up 

to -125 °C using a programmable cell freezer and finally 

plunged into liquid nitrogen. The post-thaw progressive 

motility was higher in 0.75% CMC-treated group 

compared to control. Overall, both pre-freeze and post-

thaw sperm kinetics was comparable between CMC-

treated and control groups. The post-thaw sperm 

viability, acrosomal integrity, percent sperm with high 

membrane cholesterol (mCHO) and high mitochondrial 

membrane potential (hMMP) were higher in 0.25% 

CMC-treated samples than others. Both hMMP and 

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 and Ashok Kumar

For evaluation of nutritional and immunomodulatory 

significance of Tinospora cordifolia (Giloy) stem and 

Emblica officinalis (Amla fruit) as feed additives, 

powered of herbs were prepared by cold processing 

technique. Magra lambs (28) were equally divided into 4 

treatment groups. All lambs were fed groundnut fodder 

ab libitum along with 300 g concentrate and allowed for 8 

hrs grazing daily for 90 days. Apart from this, lambs of T-

1 and 2 groups were supplemented with E. officinalis 

and T. cordifolia, respectively in concentrate (@ 1.5g/kg 

body weight). Lambs of T-3 groups (control) were given 

standard immunomodulators (Dexamethason @ 0.6 

mg/kg body weight to 6 lambs and Levamisole @ 0.8 

mg/kg body weight to one lamb). After 3 days of 

treatment, Dexamethason treated 6 lambs were fed T. 

cordifolia and E. officinalis in group of 3 each. Initial body 

weights were 16.43, 17.21, 18.14 and 17.00 kg in 

control, T-1, T-2 and T-3 groups, respectively. After 45 

days of experimentation, the body weights were 19.30, 

19.81, 20.31 and 19.49 kg in control and T-1, T-2 and T-3 

groups, respectively.

Innovative interventions for improving 

fertility rates of liquid and cryo-

preserved ram semen 

Institute project: PHY/01/01/20-25

RK Paul, Davendra Kumar, AS Mahla, Bahire SV (up to 

09.12.2020) and Raghvendar Singh

Effect of supplementation of carboxymethyl 

cellulose (CMC) in semen extender on liquid 
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non-capacitated normal sperm were significantly higher 

while functional membrane integrity was relatively 

higher in presence of 5% glycerol than 6% glycerol. In 

conclusion, 0.25% CMC in presence of 5% glycerol 

resulted in higher post-thaw sperm functions. Thus, 

CMC demonstrated cryoprotective effect on ram sperm 

in a synergistic manner with glycerol.

Fertility trial in sheep with 48 h liquid-preserved 

semen: Three fertility trials were conducted to assess 

the conception rates of 48 h liquid-preserved semen. 

Ram semen was liquid-preserved at 3-5˚C for 48 h either 

in EYCG extender or in a novel membrane stabilizer-

based extender. Estrus of normally cyclic ewes was 

synchronized by progesterone-sponge (Avikesil-s™) 

protocol. Estrus response of the ewes was detected by 

aproned rams. Ewes showing estrus were inseminated 

with 0.25 ml liquid-preserved semen at the os cervix both 

in the morning and evening. Conception rate was 

determined by calculating non-return rate at 17-22 days 

post-insemination. Conception rates in trial I, II and III 

were 25% (4/16) vs. 0% (0/16), 12.5% (2/16) vs. 0% (0/16) 

and 18% (2/11) vs. 33% (4/12) in the EYCG and novel 

membrane stabilizer based extender, respectively.

Partial purification of motility-inhibiting factor(s) 

from ram cauda epididymal plasma: An attempt was 

made to purify and characterize putative sperm motility 

quiescent protein(s) of ram cauda epididymal plasma 

(CEP). Ram CEP was subjected to hydroxyapatite gel 

adsorption chromatography. The fractions eluted with 

0.1, 0.25 and 0.5 M potassium phosphate buffer (pH 7.0) 

were again subjected to DEAE-agarose ion exchange 

chromatography. The fractions obtained were 

concentrated, dialysed and evaluated for sperm-

quiescent activity on Percoll-washed cauda sperm. The 

sperm-quiescent activity of 0.25M HT fraction was 

eluted in 0.1 and 0.5 M K-PB (pH 7.5) fractions after 

DEAE-agarose chromatography. SDS-PAGE analysis 

of the fractions revealed a 60 kDa protein. 2D-PAGE 

analysis of 0.5 K-PB fraction revealed a 60 kDa protein 

having several isoelectric variants between pI 4 to pI 6.

Synthesis and characterization of nano-selenium: 

Selenium nanoparticles were synthesized by standard 

reduction process. Briefly, 10 ml 56.7 mM ascorbic acid 

solution was mixed drop-wise to sodium selenite 

solution (30 mg in 90 ml distilled water) with magnetic 

stirring.  After addition of each 2 ml ascorbic acid 

solution 10 ml Tween 20 was added to the reaction mix. 

When colour of the sample changes to clear red, it was 

centrifuged at 10000 rpm for 20 min. The pellet was 

washed with water centrifugation and washing was 

repeated once more. The Se nanoparticles were 

characterized for size and zeta potential.

Assessing role of MMP in sperm cervical mucus 

penetration: Cervical mucus was collected from estrus 

ewes and cleared by high speed centrifugation. Mucus 

was treated with recombinant MMP-11 protein (20 µg 

protein/0.1ml mucus) for 1.5 h at 37˚C. After treatment, 

mucus was loaded into capillary tubes and sperm 

capillary migration was carried out for 15 min. The study 

indicated lack of effect of MMP-11 on sperm cervical 

mucus migration.

Identifying novel physiological and 

biotechnological interventions to 

improve reproductive efficiency of ewe

Institute Project: PHY/01/02/20-25

Davendra Kumar, VK Saxena, AS Mahla, Bahire SV (up to 

09.12.2020), SS Dangi and Raghvendar Singh

Amplification and cloning of modified Kp 

(Kisspeptin) peptide gene: PCR amplification and 

cloning of modified Kp peptide gene sequence with a 

hypothetical domain to increase its functionality was done. 

The 342bp gene was amplified using self-designed 

primers and a self-designed overlapping PCR approach 

was developed to append the gene fragments together 

following mega-primer strategy.

Expression and purification of modified Kisspeptins 

with hypothetical domain: A cassette of the gene was 

designed to include a hypothetical domain at the N-

terminal of the metastin molecule of the sheep (XKp54). 

The cassette was synthesized and cloned into the 

pET302 vector. The vector was transformed into the BL-

21 plys strain of E. coli. The transformants were screened 

by colony PCR as well as by the RE double digestion to 

release the insert. Another shorter version of the C-

terminally truncated metastin molecule (XKp10) was PCR 

amplified using appended sequences on primers and 

employing a strategy of mega primer amplification.

The recombinant proteins were expressed after 

transforming the vector cassette containing targeted 
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XKp54

(360bp)

XKp10

X=192bp

(225bpbp)

First PCR Product (megaprimer)

Add second
flanking primer

Megaprimer

Second PCR

5'

3' 5'

3'

Amplification and gene fusion using mega primer PCR

pET303/cCT-His

5369 bp

Ia
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 I
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h
o
 I

XKp54

(360bp) XKp10

(225bpbp)

Comments for pET303 CT-HIs
5369 nucleotides 

RE digest release of the inserts confirming the cloning of the genes

Cloning of the genes in pET303 vector

gene in pLysS (BL21) strain of E. coli. The recombinant 

cells were bulk cultured in Luria-Bertini (LB) media 

containing ampicillin (100µg/ml) and chloramphenicol 

(25µg/ml) at 37ºC and induced by isopropy-ß D-

thiogalactosidase (IPTG) at final concentration of 1mM 

for 4 h. The culture was pellet down at 4ºC and the cell 

lysates for harvesting and purification of protein was 

prepared in 8 ml Guanidinium lysis buffer. The proteins 

were purified as denatured proteins followed by their 

successful refolding using slow dialysis in mild detergent 

conditions. The SDS PAGE of purified protein of XKp54 

is presented below:

Estrus attributes following synchronization with 

progesterone vaginal sponge during breeding 

season: To develop an alternative protocol for 

synchronization of estrus and ovulation in place of well-

established protocol in sheep using progestagen-

impregnated intravaginal sponges and equine chorionic 

gonadotrophin (eCG), a base data of estrus onset and end 

following progesterone sponge withdrawal was generated 

during breeding season. One intravaginal progesterone 

sponge (Avikesil-S) was inserted in 70 cyclic ewes of 3-5 

years age and kept in situ for 12 days. Following 

withdrawal of sponge, ewes were monitored for estrus at 6 
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variation, a study was conducted in adult Malpura rams (8) 

under semi intensive management system (grazing 

during the day) during summer and winter. Rams were 

grazed from 7:00 a.m. to 5:00 p.m. Plasma cortisol, 

creatinine and blood urea were considered as stress 

markers. The cortisol and creatinine values increased in 

winter from morning 06.00 h to 14.00 h; however, urea did 

not exhibit any significant change. In winter, the cortisol at 

14.00h (33.16±8.37nM/l) was significantly higher than the 

corresponding values at 10.00h (22.64±1.90nM/l) and 

18.00h (19.78±3.08nM/l). A significantly lower cortisol was 

observed at 14.00h in summer (14.84±1.56nM/l) than the 

corresponding values in winter. The plasma creatinine and 

urea varied non-significantly within the physiological range.  

The results suggested adaptation of the adreno-cortical axis 

of the rams to climatic conditions during the experiment, 

especially during the summer season. However, during 

winter, grazing might have caused slight metabolic stress 

due to which the cortisol increased significantly.  This was 

also commensurate with the higher creatinine (although 

non-significant) during the winter season.
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This indicates that the progesterone vaginal sponge 

alone is efficient in synchronizing the onset of estrus, 

though the end of estrus was more asynchronous which 

may be attributed to discrete timings of ovulations. The 

findings of the study will help in developing the hormone 

regimen using progesterone vaginal sponge in 

combination of other hormones to synchronize the 

ovulation more precisely in sheep.
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hr interval using aproned rams. The estrus response rate 

was 94.28%. The mean interval from sponge removal to 

onset of estrus and end of estrus was 22.3±1.26 and 

71.6±2.33 h, respectively. The mean estrus interval was 

49.31±1.88 h. More than 75% ewes came into the estrus 

within the window of 18-36 h, while in only 50% of ewes, 

the estrus disappeared in the window of 54-72 h. 

Adaptation and mitigation of stress in 

sheep

Institute project: PHY/01/02/17-20

Vijay Kumar, SS Dangi, Arpita Mohapatra, RK Paul, VK Saxena, 

SMK Naqvi (up to 31.07.2020) and Raghvendar Singh

Diurnal variation in plasma cortisol, creatinine and 

blood urea in grazing rams: To decipher the rhythmic 

variation in relation to stress of grazing as well as climate 
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Variation in plasma creatinine and cortisol of 

Avikalin, Avishaan and Malpura rams in summer: 

This experiment was designed to assess the circadian 

variation in the physiological responses of Avishaan, 

Avikalin and Malpura rams during summer season, so 

that the information can be used to derive their 

comparative adaptability to climate. The animals were 

housed in same sheds under intensive system of 

management. Plasma cortisol of Malpura breed in the 

winter during morning hours (21.20±3.26 nM/l) was 

significantly higher than the corresponding values of 

Avishaan in the morning (13.86±1.20 nM/l) and from its 

own corresponding values in the morning in summer 

(8.14±1.40 nM/l). 

The afternoon value of Avishaan in summer (17.20± 

2.31 nM/l) was significantly higher than those of 

corresponding cortisol of Avikalin in afternoon 

(9.91±3.35 nM/l). Mean levels of cortisol increased 

non-significantly in the afternoon hours (when 

compared to morning hours) in both the seasons in 

case of Avishaan rams. However, the same was not 

seen in case of Avikalin rams and during winter season 

in Malpura rams. Plasma creatinine did not differ 

significantly and remained within the normal range. It 

signifies that the animals did not experience extreme 

stress at the organ level and the increased respiration 

and pulse rates during summer season were enough to 

dissipate heat load. Such dissipation could have 

initiated the thermoregulation to maintain physiological 

functions of core organs within the normal range.
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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, Arpita Mohapatra, RK Paul, Srobana 

Sarkar and Raghvendar Singh

Various types of indigenous housing systems used by 

sheep farmers in the region are being identified for 

their evaluation. Sheep farmers use mud sheds 

constructed with locally available materials to house 

new-born and young lambs so as to protect them from 

adverse climatic stress during winter as well as 

summer. These sheds are about 7 ft high and 8-16 ft 

long with 2 ft thick walls and thatched roofs. They are 

thatched over base support of wooden logs with light 

wooden chips. These light chips are placed over heavy 

rectangular logs of 6-8 ft long with 6-8 inches 

thickness. 

Several of these houses also use dried logs of date 

tree (Khajur wood) for this purpose. Such a roof is then 

layered with mud grit on top, mixed with raw lime 

pebbles which help in insulating them from extreme 

heat and cold. The dry bulb temperature within such 

shed during winter was found to remain around 12-

14°C even when the ambient dry bulb temperature 

was 5-7°C.
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Evaluation and validation of bioactive 

potential of sheep milk 

Institute project: PHY/01/04/20-25

Raghvendar Singh, Arpita Mohapatra, VK Saxena and Vijay 

Kumar

Evaluation of inherent bioactive sheep milk 

constituents: Whole milk samples were collected in 

sterile container from healthy early lactating ewes 

maintained under semi-intensive management system 

in the Institute. The gross chemical composition was 

determined and 50 ml of each milk samples were 

defatted by centrifugation at 7000 rpm followed by 

12000 rpm for 30 min at 4ºC and clear filtered 

transparent aliquots of milk samples were kept at 20ºC 

for further analysis of enzymes, metabolites, minerals.

Production and evaluation of bioactive milk peptides: 

Whole milk samples collected, defatted and total protein 

were determined. Pepsin and Trypsin enzymes (Enzyme: 

Substrate; 1:100) were used for proteolytic hydrolysis of 

total milk protein with pepsin for half an hour, followed by 

periodic Tryptic digestion providing suitable pH, 

temperature and enzyme. Identification of milk protein 

hydrolysates was done by using gradient SDS-PAGE and 

analyzed for antioxidative potential.

M        1              2             3              4               5

75 Kd

37 Kd

20 Kd

10 Kd

SDS-PAGE analysis of sheep milk protein after in- vitro 

enzymatic hydrolysis

(Lane M- Protein Ladder, Lane 1- Pepsin ½ h followed by Trypsin 2 

h digests, Lane 2-Pepsin ½ h followed by Trypsin 1 h digests, Lane 

3- Pepsin ½ h followed by Trypsin ½ h digests, Lane 4- Pepsin 1/2 h 

digests, Lane 5- Skimmed milk)

M          1           2           3          4          5          6

75 Kd

37 Kd

25 Kd

10 Kd

20 Kd

SDS-PAGE analysis of sheep milk protein after in- vitro 

enzymatic hydrolysis

(Lane M- Protein Ladder, Lane 1- Milk, Lane 2- Skimmed milk, Lane 

3- Pepsin digests (1/2 h), Lane 4- Pepsin ½ h followed by Trypsin ½ 

h digest, Lane 5- Pepsin ½ h followed by Trypsin 1 h digests, Lane 

6- Pepsin ½ h followed by Trypsin 2 h digests)

Induction of cyclicity through 

melatonin intervention in sheep 

Institute project: ARC/02/03/20-23

Ashok Kumar, HK Narula, Nirmala Saini, Chandan Prakash 

and SS Dangi

Ewes (35) that did not exhibited any sign of estrus 

towards the end of the breeding season (Aug-Sep, 

2020) were selected for induction of cyclicity using 

s i n g l e  s u b c u t a n e o u s  d o s e  o f  m e l a t o n i n 

(@18mg/sheep). These ewes were exposed to estrus 

detection daily in the morning and evening hours using 

apron ram. Ewes in estrus were bred as per mating 

plan. Blood samples were collected at 4 days interval 

for hormonal and biochemical estimation. The estrus 

induction rate was 65.71% (23/35) with estrus 

induction interval of 11 days.

Estrous synchronization: Marwari sheep (39) 

having low body condition score (<2.5) were randomly 

allocated to three treatment groups as G-1 (no 

concentrate), G-2 (concentrate @300 g/day/head for 

21 days) and G-3 (concentrate @ 200 g + 150 g multi 

nutrient mixture /day/head for 21 days). Estrous 

synchronization was carried out in all the animals 

using indigenous intra vaginal sponges impregnated 
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with progesterone protocol. Estrous response was 

84.61% in the G-2 and G-3 as compared to 61.53% in 

G-I. The onset of estrus were 37.50, 81.81 and 54.54% 

in G-1; 50.00, 9.09 and 45.45% in G-2 and 12.50, 9.09 

and 0.00% in G-3 within 24, 48 and 72 h after sponge 

removal, respectively. It suggested that more ewes 

exhibited overt signs of estrus earlier in G-2 and G-3 

than that of G-1 group. Likewise, seven anestrus Chokla 

ewes were synchronized to estrus using indigenous 

intra vaginal sponges impregnated with progesterone 

and PMSG with estrus induction rate of 85.71%.

comparison to Gr I (Purified protein without PLP addition). 

There was a linear increase in the activity of protein 

purified from cultures of Gr I to V.

Documentation of de-novo pathway of cysteine 

synthesis in multicellular nematodes: Successful 

directional cloning of the CS gene was done in pET303 

champion vector using restriction sites XbaI and XhoI. The 

CS protein catalyzed the reactions of de novo pathway by 

using O-acetyl serine as substrate which was validated 

both by a biochemical assay as well as by FTIR by tracking 

upon the cysteine transmittance at wave number 2357 
-1.nm  Cysteine synthase activity by de-novo pathway was 

also observed in the homogenate extract of the parasite, 

further corroborating to the finding.

1         2           3          4             5           6         M
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25kDa

Comparison between normal induced proteins and 

proteins induced in presence of different 

concentrations of PLP 
(Lane 1 : Lysate of uninduced control, Lane 2-6 : Induced

protein from Gr I to V, M: Marker)

Spectrophotometric assay for the quantification of 

cysteine production by rHC-CS
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The expression of CS gene was highly up- regulated in 

adult worms and lowest in L  of H. contortus. Thus, it was 3

confirm that the de-novo pathway of cysteine synthesis 

is an active process of cysteine production in parasite 

and the expression of the cysteine synthase enzyme is 

modulated at different stages of parasite's life cycle 

reflecting and conforming to the microenvironment and 

physiological survival needs of the parasite in the host.

Identification and characterization of 

peptidic antagonist to the recombinant 

cysteine synthase protein of 

Haemonchus contortus

DST-SERB project

Veda Murthy GV and VK Saxena

Identification of novel PLP transport mechanism in 

E. coli: PLP is a biological active form of Vitamin B . 6

Many of the PLP dependent proteins are important drug 

targets and effector molecules and thus, their 

heterologous over expression is of industrial importance 

and has commercial value. Soluble recombinant protein 

was purified from each of the culture vials grown with 

variable amount of PLP [0 mM (Gr I), 0.01 mM (Gr II), 

0.025 mM (Gr III), 0.05 mM (Gr IV) and 0.10 mM (Gr V)]. 

There were 4.2, 7.2, 10.5 and 18.0% increase in purified 

protein yield in Gr II, III, IV and V, respectively in 

comparison to Gr I. There was a significant quenching of 

tryptophan fluorescence emission in Gr II, III, IV and V in 
Relative quantification of cysteine synthase (CS) gene by 

qPCR at different developmental stages of H. contortus
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Protein purified using Immobilized metal affinity 
chromatography 

(W1- 20 nM Imidazole, W2- 30 mM Imidazole, M- Marker, E1- 100 
mM Imidazole elute E2- 250 mM Imidazole elute)

Identification of suitable peptide 

mediated OSN targeted nano-delivery 

system for brain

Institute project: PHY/01/ 04/19-21

VK Saxena, AS Mahla, Davendra Kumar and Raghvendar Singh

Cloning and expression of olfactory marker 

protein (OMP) as a marker of OSN cells in sheep: 

Olfactory sensory neurons (OSNs) are specialized 

cells that can transform the detection of a wide range 

of  odor molecules in the external  chemical 

environment to action potentials, which send signals to 

the olfactory bulb of the brain. Olfactory marker protein 

is widely recognized as a molecular marker for mature 

OSNs in other species. The primers for amplification of 

OMP gene in sheep were self-designed and the gene 

was successfully amplified and cloned in pET303 

vector using directional cloning. The expression 

cassette was induced to produce protein using 0.5mM 

IPTG and purified using IMAC (immobilized metal 

affinity chromatography).

Modulation of folliculogenesis to 

augment prolificacy through dietary n-3 

polyunsaturated fatty acids in sheep 

DST-SERB project

AS Mahla

A total of 50 healthy cyclic ewes of 2-4 parity were 

divided in 2 equal groups and supplemented either with 

n-3 PUFA rich fish oil (FO) or an equal amount of palm oil 
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(PO at 0.6 ml/kg body weight) for 60 days duration 

following an acclimatization period of 7 days. 

Ultrasonographic examination of ovaries was carried 

out on the day of estrus to assess the preovulatory 

follicle (POF) turnover and diameter and on day 9 of 

estrous cycle to measure corpus luteum (CL) diameter 

and ovulation rate in terms of CL number. 

There was significant treatment and day effect as well as 

their interaction on preovulatory follicle (POF) number. 

The mean number of POF was 77.78% higher in n-3 rich 

FO supplemented ewes than the PO fed control ewes in 
th4  estrous cycle of supplementation (1.92±0.14 vs 

1.08±0.05). The proportion of ewes having multiple POF 

on their ovaries on day of estrus improved by 60% 

following the 2 months supplementation in FO group 

(8% and 68% in pre- and post-supplementation estrus, 

respectively). However, no improvement was observed 

in follicle turnover in PO fed ewes.
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Effect of dietary supplementation of n-3 PUFA rich fish 

oil (FO) on preovulatory follicles (POF) number

Treatment, time and their interaction effect were found 

on POF size. The diameter of the largest POF on the day 

of estrus in FO supplemented ewes was significantly 

smaller at the end of feeding trial than the PO 

supplemented ewes (6.67±0.11 vs 5.93±0.10 mm). The 

PO supplementation improved the size of POF gradually 

in time-dependent manner and POF diameter was 

significantly higher from estrous cycle 2 onwards than 

the pre-supplemented estrus (estrous cycle 0). 

Nevertheless, the POF size was comparable in post- 

and pre-supplemented estrus in FO group.

Similar to POF number, the ovulation rate, in terms of CL 

number on day 9 of the estrous cycle, also had 

significant treatment and day effect along with their 
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Effect of dietary supplementation of n-3 PUFA rich fish 

oil (FO) on preovulatory follicles (POF) diameter

interaction. At the end of supplementation of respective 

diets for 4 estrous cycles, the FO supplemented ewes 

showed 59.25% more ovulations than their control 

counterpart ewes (1.72±0.15 vs 1.08±0.05). A total 56% 

of FO supplemented ewes had multiple ovulations at the 

end of 2 months feeding as compared to pre-

supplemented and PO ewes (8% in each).
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Effect of dietary supplementation of n-3 PUFA rich fish 

oil (FO) on ovulation rate

No treatment and day effect were observed on the 

diameter of the largest CL, though, the diameter of 

largest CL was numerically lower in FO fed ewes than the 

PO ewes at the end of feeding (11.48±0.23 vs 12.35±0.25 

mm). The reduction in CL size in FO ewes may be 

attributed to the significantly smaller size of CL in case of 

the multiple ovulations as compared to single ovulation.

Hence, it may be concluded from the present study that 

the dietary supplementation of n-3 rich FO in sheep 

improves the folliculogenesis and in turn the ovulation 

ICAR-Central Sheep & Wool Research Institute

Annual Report 2020



109

waste wool (WW) in randomized block design with four 

replications. 

Maximum dose of fertilizer (100%) when applied with 

500 kg of waste wool resulted in significantly higher 

growth, fodder yield and fodder quality, although it was 

at par with 75% dose of fertilizer and waste wool. 

Therefore, it indicates that application of waste wool can 

reduce fertilizer dose by 25% without any compromise in 

yield and quality. The fertilizer dose can be further 

reduced to 50% with only 13.95% yield penalty and 

4.35% less protein over 100% RDN. Moreover, 75% 

RDN with waste wool was found to be superior to 100% 

RDN resulting in 9.30% higher green fodder yield and 

1.53% higher crude protein in fodder.

Effect of waste wool and nitrogen levels on 

productivity of Avena sativa: An experiment was 

conducted during rabi season of 2020 at Avikanagar to 

study the effect of waste wool and N levels on fodder 

productivity of oat (Avena sativa). The experiment was 

comprised of seven combinations of reduced levels of 

recommended dose nitrogen (RDN) and waste wool 

(WW) in randomized block design with four replications. 

Maximum dose of fertilizer when applied with 1500 kg of 

waste wool resulted in significantly higher plant height, 

leaf area index and chlorophyll content in leaves, 

although it was at par with 75% dose of fertilizer and 

waste wool. Therefore, it indicates that application of 

waste wool can reduce fertilizer dose by 25% without 

any compromise in growth performance. The fertilizer 

dose can be further reduced to 50% with only 4.54% 

reduce in plant height over 100% RDN. Moreover, 75% 

RDN with waste wool was found to be superior to 100% 

RDN resulting in 6.18% higher plant height of oat. 
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Effect of dietary supplementation of n-3 PUFA rich fish 

oil (FO) on diameter of largest corpus luteum

rate which leads to the augmentation of prolificacy in the 

species. However, the exact mechanism of modulation 

in folliculogenesis needs to be elucidated.

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, Ajay Kumar and B Lal 

(up to 13.11.2020)

Effect of waste wool and nitrogen levels on 

productivity of Pennisetum pedicellatum : A field 

experiment was conducted during kharif season (Jul-

Oct, 2020) at Avikanagar to study the effect of waste 

wool and nitrogen levels on fodder productivity and 

protein content of deenanath grass. The experiment 

was comprised of seven combinations of reduced 

levels of recommended dose nitrogen (RDN) and 

Effect of waste wool and nitrogen levels on growth, yield, fodder productivity and protein

content of Pennisetum pedicellatum

Treatment Plant LAI Total Spike Seed/ GFY DFY N CP

  height  Chlorophyll  length spike (t/ha) (t/ha) (%) (%)
-2  (cm)  (mg cm ) at  (cm)

    90 DAS   

Control 95.4 5.20 29.6 8.8 115.3 10.5 2.2 1.14 7.13

100 % RDN 130.7 7.44 32.0 10.6 150.8 21.5 4.4 1.36 8.50

WW @ 500 kg/ha 119.5 6.77 30.9 9.5 125.8 14.5 3.0 1.25 7.81

100 % RDN + WW 500 kg/ha 140.5 7.96 33.5 11.5 165.0 24.2 4.9 1.42 8.88

75 % RDN + WW 500 kg/ha 136.8 7.90 33.3 10.8 156.8 23.5 4.8 1.38 8.63

50 % RDN + WW 500 kg/ha 127.6 6.94 31.9 10.4 145.8 18.5 3.8 1.30 8.13

25 % RDN + WW 500 kg/ha 124.5 6.88 31.2 10.2 135.0 16.5 3.4 1.26 7.88
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Effect of organic manures on yields of Indian bean
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Effect of biofortification sources on seed and stover 

yield of Indian bean

Effect of organic manures and different levels of 

micronutrient on growth and fodder productivity of 

Napier grass: The experiment was designed on the 

basis of hypothesis that cultivation of Napier with 

organic  manures and agro- for t ificat ion wi th 

micronutrients (Cu and Zn) on poor fertile soils improves 

the growth, productivity and quality of fodder. The 

objective was to compare the performances of different 

organic amendments from sheep rearing system i.e. 

waste wool, sheep manure, Avikhad (prepared in 

institute) and agro-fortification with Cu and Zn levels. 

Application of sheep manure @ 12.5 t/ha in hybrid 

Napier recorded maximum green fodder yield in 10 

cuttings in two years. Application of waste wool @ 500 

kg/ha, Avikhad @ 6.25 t/ha and sheep manure @ 12.5 

t/ha registered 14.47, 29.82 and 37.08% higher biomass 

in two years in comparison to control, respectively. 

Maximum green fodder yield of hybrid Napier was 

recorded with the application of Zn 10 kg/ha (128 t/ha in 

ten cutting in two years) which was higher by 33.39% to 

control, 3.80% to Cu-application 5 kg/ha and 37.5% to 

application of Cu 5kg/ha + Zn- 10 kg/ha. Higher crude 

protein, ash content and cellulose was estimated when 

Napier was applied with Cu 5 + Zn 10 kg/ha, which was 

Effect of waste wool and nitrogen levels on growth and 

yield attributes (45 DAS) of Avena sativa

Treatment Plant LAI Total

 height  Chlorophyll 
-2 (cm)  (mg cm ) 

Control 36.8 4.50 37.9

100 % RDN 48.5 6.12 43.4

WW 500 kg/ha 42.5 5.50 41.7

100% RDN+WW 500 kg/ha 55.6 6.84 44.6

75% RDN+WW 500 kg/ha 51.5 6.40 43.9

50% RDN+WW 500 kg/ha 46.3 6.02 43.2

25% RDN+WW 500 kg/ha 44.2 5.96 42.0

Among the biofortification sources, application of Cu @ 

5kg/ha + Zn @10kg/ha registered maximum and 

significant improvement in plant height, DMA/plant, 

leaves/plant, LAI at 60 days, branches/plant and yields 

of Indian bean. This treatment resulted in 80.3, 38.4, 

29.7, 30.0, 23.1, 19.9, 11.6 and 8.4% higher biomass 

compared to control, Cu @ 2.5 kg/ha, Cu @ 5.0 kg/ha, 

Zn @ 5.0 kg/ha, Zn @ 10.0 kg/ha, Cu @ 2.5 kg/ha + Zn 

@ 5.0 kg/ha, Cu @ 2.5 kg/ha + Zn @ 10.0 kg/ha and Cu 

@ 5.0 kg/ha + Zn @ 5.0 kg/ha, respectively.

Maximizing nutrient output through 

bio-fortification of forages for 

augmenting sheep production 

Institute project: NUT/ 01/03/ 2017-20

SC Sharma, RL Meena, A Sahoo, Ghaus Ali, B Lal (up to 

13.11.2020) and ML Soni

Effect of organic manures and different levels of 

micronutrient on growth and fodder productivity of 

Dolichos lablab: Field experiment was conducted (2017 

to 2019) to evaluate the response of organic manures viz., 

Avikhad and sheep manure with different levels of Cu and 

Zn on fodder yield and growth of Dolichos lablab. Three 

years study revealed significant improvement in seed 

yield, DFY and biological yield with the application of 

Avikhad as compared to sheep manure. The increase in 

seed yield, dry fodder yield and biological yield due to 

application of Avikhad (@ 5 t/ha) was 15.79, 13.63 and 

14.03% in comparison to sheep manure application (@ 10 

t/ha), respectively. Zn and Cu content of stover and seeds 

of Indian bean and its uptake were significantly higher on 

Avikhad application (@ 5 t/ha) in comparison to sheep 

manure application (@ 10 t/ha).
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observed to be at par with application of Cu and Zn 

individually. Available Cu and Zn in soil after 3 years of 

Napier cultivation was significantly differ due to organic 

manure sources. Moreover, application of Cu 5 + Zn 10 

kg/ha resulted in maximum available Cu and Zn in soil.

Effect of biofortification sources on green fodder yield 

of hybrid Napier
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Dry matter intake (DMI, g/d) was significantly improved 

(P<0.05) with feeding of Zn fortified Napier hay and likewise, 

digestibility of DM (6.7%) and NDF (5.6%) was significantly 

higher over control. The intake of major and trace minerals 

were significantly higher in Zn fortified Napier group due to 

increased DMI but no change was observed in balance of 

these minerals except Cu and Zn which was relatively 

higher in respective fortified Napier hay. No change was 

observed in the values of various blood biochemical 

parameters with feeding of fortified and non fortified Napier 

hay, however, the level of serum alkaline phosphatase level 

was 35.8% more in Zn fortified Napier hay group.

Performance of groundnut/Deenanath grass 

intercropping systems affected by row ratio and 

cutting time: Cereal-legume intercropping can be a 

better alternative in improving forage yield, quality and 

profitability of the farm. The present study was conducted 

to assess the performance of feather Pennisetum (FP) in 

groundnut (GN) intercropping for determining a 

sustainable forage cropping system. The experiment 

compared groundnut and feather Pennisetum as a 

monocrop and intercrop (2GN:1FP and 3GN:1FP), where 

FP was harvested at different times i.e. 60, 75, 90 and 120 

days. The land equivalent ratio of intercropping system 

was 15-29% higher over sole stands indicating yield 

advantages and economic benefits over sole stands. Sole 

stand of both the crops produced maximum fodder 

biomass, when rows of DG added to GN crop; it was likely 

that GN yield was reduced as compared to its sole stand. 

Zn 10 kg/haCu 5+ 

Nutritive value of Napier as affected by manuring and bio-fortification sources

Treatment CP CF EE NDF ADF Ash Hemi- Cellulose

        cellulose

Manuring sources

Control 10.13 27.81 2.50 57.20 31.1 15.2 26.7 32.29

Waste wool @ 500 kg/ha 11.76 30.57 2.70 55.63 32.4 15.9 27.5 33.09

Avikhad @6.25 t/ha 11.62 30.22 2.74 55.61 33.0 15.6 28.2 33.22

Sheep manure @ 12.50 t/ha 11.05 30.05 2.66 56.00 33.1 15.6 26.8 33.87

SEM 0.15 0.55 0.05 0.68 0.37 0.18 0.40 0.42

CD (0.05) 0.44 1.60 0.15 1.96 1.08 0.51 1.15 1.21

Bio-fortification sources

Control 10.55 28.17 2.46 57.09 31.5 14.9 26.4 32.26

Cu @ 5.0 kg/ha 11.19 30.17 2.73 56.44 32.5 15.5 27.3 33.08

Zn @ 10.0 kg/ha 11.28 30.22 2.71 55.89 32.6 15.8 27.8 33.35

Cu @ 5.0 kg/ha + Zn @ 10.0 kg/ha 11.54 30.10 2.70 55.03 32.8 16.0 27.7 33.77

SEM 0.18 0.64 0.06 0.79 0.43 0.20 0.46 0.48

CD (0.05) 0.51 1.85 0.17 2.27 1.25 0.59 1.33 1.40
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The reduction in GFY was 12.5 and 83.7% for 3GN:1DG 

and 2GN:1DG, respectively, due to higher interspecies 

competition. Early cutting of DG favors the GN yield but 

decline the DG yield, cutting at 60 DAS recorded 

maximum GFY of GN, which was at par with cutting at 75 

DAS. The FP yield was maximum at 120 DAS cutting 

(mature crop) but the yield of GN (main crop) was 

reduced by 72.4% as compared to 60 DAS cutting.

Crude protein and fibre content was increased by 10 and 

8% in intercropping, lignin content was reduced by 15% 

and neutral detergent fibre by 5% indicating the better 

quality of FP due to intercropping with GN. Intercropping 

of GN and FP increased the content of non-fibrous 

carbohydrate (13%) which includes sugar and starch, 

gas production (6.5%) and volatile fatty acids (6%) 

indicating better fodder quality. When forage yield, 

quality and profitability were considered, 3GN:1FP 

intercropping systems were superior and can be 

recommended as an alternative to monoculture. Our 

study concluded that in semi-arid regions double 

cropping can be achieved by intercropping which can 

provide opportunities to farmers to produce food and 

fodder simultaneously for livelihood, animal rearing and 

sustainability.

Performance of agronomic biofortification of Zinc in 

forage tree: Biofortification of Zn was done in mulberry 

and ber fodder tree species. This was done through two 

methods viz. Zn soil application (control, 25 and 50 

g/tree) and foliar application (control, 0.5% and 1.0%). 

Total chlorophyll content in mulberry ranged from 
2average of 44.43 to 44.17 mg/cm  and dry matter 

accumulation ranged from average of 4.10 to 4.85 

kg/plant under soil application of Zn to mulberry.

Green fodder yield (GFY) and dry fodder yield (DFY) of groundnut (GN) and Feather Pennisetum (FP) influenced by 

different cropping system and cutting time of FP

–1 –1                                       Groundnut yield (t ha )                                           Feather Pennisetum yield (t ha )        

 GFY DFY GFY DFY GFY DFY GFY DFY

                2018-19                   2019-20                2018-19                   2019-20

Cropping system (C)

Sole GN 11.91 3.35 12.79 4.12 – – – –

Sole FP – – – – 27.8 5.56 30.06 6.77

GN:FP(2:1) 6.48 1.96 7.48 2.94 15.93 3.58 18.05 3.74

GN:FP(3:1) 10.59 2.95 11.61 3.21 10.64 2.13 12.25 2.63

LSD (P=0.05) 3.56 0.92 3.84 0.78 6.81 2.12 8.36 2.73

Cutting time of Feather Pennisetum (days) (T)  

60 11.79 3.08 12.62 4.01 13.60 2.92 15.23 3.51

75 11.29 2.95 12.04 3.61 17.06 3.56 19.00 4.23

90 8.73 2.67 9.85 3.32 19.55 3.99 21.44 4.60

120 6.84 2.29 8.02 2.73 22.27 4.56 24.81 5.19

LSD (P=0.05) 2.41 0.68 2.46 0.76 4.94 0.91 5.07 0.93

C x T LSD (P=0.05) 4.24 ns 4.06 ns 7.33 2.56 9.11 2.84

Enhancing food and water security in arid 

region through improved understanding 

of quantity, quality and management of 

blue, green and grey water

DST project

Ghous Ali

Assessing the water requirement for forage production 

in western arid zone of Rajasthan: A field trial was 

conducted in RBD design for evaluating the fodder 

productivity of different fodder crops of Kharif season 

(2020).  Bajra (Raj Bajra-1) recorded significantly 

higher fresh and dry weight over other fodder crops. 

Whereas, the lowest fresh and dry weight of fodder 

among different fodder crops was recorded by Bundel 

Guar-1. The dry matter yield recorded was lowest for 

Cowpea (Kohinoor) fodder. Lowest virtual water 

requirement and highest water productivity was for 

Bajra (Raj Bajra-1).

ICAR-Central Sheep & Wool Research Institute

Annual Report 2020



113

Growth, yield and water productivity of fodder crops as affected by sprinkler irrigation

 Bundel Cowpea  Bajra  Bundel SEM CD CV

 Guar-1 (Kohinoor) (Raj Bajra-1) Guar-2  (P=0.05) (%)

Plant height (cm) 50.85 65.40 136.50 52.20 2.41 7.26 9.48

No. of leaves 55.05 81.35 9.35 55.25 1.12 3.38 6.70

Fresh weight (kg/ha) 5266.25 8950.00 10675.0 5759.38 404.97 1220.71 15.85

Dry weight (kg/ha) 2551.50 2397.75 4301.75 2580.25 198.40 598.04 20.12
3Water productivity (kg/m ) 1.05 0.99 1.78 1.07 0.08 0.25 20.12

Virtual water for different fodder crops as affected by 

sprinkler irrigation

 Bundel Cowpea  Bajra  Bundel

 Guar-1 (Kohinoor) (Raj Guar-2

   Bajra-1)

Virtual water  0.95 1.03 0.58 0.94
3(m /kg)

Virtual water  951.79 1031.48 577.16 939.15

(litre/kg)

Assessing the water requirement of sheep: Three 

groups of sheep (6 in each) were kept in different feeding 

regimes. Each group of animal was provided 20 L water 

every day. The quantity of water used for irrigation + 

water through rainfall was calculated for the fodder crop 

production and direct water intake (drinking water) by 

animals was recorded on daily basis. Their body weight 

gain was recorded on weekly basis. It was observed that 

treatment G (2.7 kg Bajra dry fodder + 3.3 kg Bundel 3 

guar dry fodder + 20 L water) recorded maximum mean 

weekly body weight gain in animals and least virtual 

water for per unit of sheep.

Average weekly body weight gain (kg) and virtual water 

(lit/kg) intake per sheep

Gr Feeding regime Body wt.  Virtual

  gain  water 

G Bajra dry fodder (2.7kg)+  0.38 9306.241 

 Guar dry fodder (3.3kg)+20 

 L water

G Bajra dry fodder (2.7 kg)+ 0.44 7132.922 

 Cowpea dry fodder (3.3 kg)+ 

 20 L water

G Bajra dry fodder (2.7 kg)+  0.48 6104.513 

 Bundel Guar-1 dry fodder 

 (3.3 kg)+ 20 L water

It was inferred that the combination feed (2.7 kg Bajra 

dry fodder + 3.3 kg Bundel guar dry fodder) is most water 

productive for sheep productivity.
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In the year 2020, the average expenditure (per head / 

annum) on health management varied from Rs. 51.86 

(Nutrition) to Rs. 110.35 (AGB) in sheep and Rs. 130.75 

in goat flocks. On preventive health measures, average 

annual expenditure per head varied from Rs. 21.78 

(Nutrition) to Rs. 25.20 (AGB) in sheep and Rs 35.69 in 

goat flocks. Similarly, per head annual expenditure on 

curative measures varied from Rs. 30.08 (Nutrition) to 

Rs. 85.15 (AGB) in sheep and Rs. 95.06 in goat flocks.

Acute myocardial infarction in sheep: A healthy and 

well fed Avikalin ram (2.5 yr old) died suddenly was 

subjected to post-mortem examination. No gross 

abnormalities were observed on external examination. 

None of the visceral organs revealed any pathological 

lesion except heart. Grossly on the apex of heart, a fan 

shaped degenerative lesion with a bluish coloration of 

blood clot above the level of degenerative area of 

ventricles was observed.The papillary muscle was intact 

with no vegetative growth in the valves of heart. Thus, 

cause of death suspected to be an acute myocardial 

infarction. 

A mural thrombus in left coronary vein attached to the 

endothelium with a stalk, area of coagulative necrosis 

adjacent to vein and polymorphonuclear (PMN) cells 

infiltration were observed on histopathological 

examination. Cardiac muscles revealed loss of the 

myofibril structures with wavy and necrotic cardiac cells.

A B C D

Fan shaped area of necrosis on 

apex of heart

Mural thrombus in coronary 

vessel and area of coagulative 

necrosis adjacent to vessel (20X)

Mural thrombus with PMN 

infiltration and clear stalk (40X)

Coagulative necrosis of cardiac 

muscles with loss of myofibril 

structures and wavy cardiac 

muscle cells

Lesions of an acute myocardial infarction in adult ram

DISEASE SURVEILLANCE, HEALTH CARE 

AND DISEASE DIAGNOSTIC TOOLS

Assessment of changing epidemiology 

and management of economically 

important sheep and goat diseases

Institute project: AH/01/01/20-25

SR Sharma, FA Khan, GG Sonawane, CP Swarnkar, SJ 

Pandian and DK Sharma

Mortality profile: The overall annual equivalent 

average death rate (EADR) in sheep flocks at 

Avikanagar was 0.326 per 1000 sheepdays at risk 

(corresponding to 11.88% annual mortality). The major 

non-specific causes of mortality were pneumonia 

(26.2%), hepatitis (17.8%), septicaemia / toxaemia 

(12.2%), enteritis (10.7%) and shock (9.2%). Among 

specific causes, the contribution of neonatal inanition 

was 4.1%. The EADR per 1000 animal days at risk was 

minimum (0.217) in Patanwadi followed by Avishaan 

(0.275), Malpura (0.330), GMM (0.413) and maximum in 

Avikalin (0.487). Age-wise analysis revealed highest 

EADR in suckling (1.512) followed by weaner (0.429), 

hogget (0.172) and lowest in adult (0.122). Male had 

higher EADR (0.461) than female (0.252). The monthly 

mortality ranged from 0.12% (Nov) to 2.42% (Jan).

In goat flock, the overall EADR was 0.146 per 1000 goat-

days at risk. The age-wise EADR ranged from nil 

(hogget) to 0.585 (suckling). Male had higher EADR 

(0.209) than female (0.116). The monthly mortality (%) 

varied from nil (Aug) to 1.05 (Jan).
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JSRV U3/LTR PCR was for the amplification of LTR 

region of exogenous JSRV. The amplification of 

DNA/cDNA was achieved only by gag gene PCR and 

real-time gag gene PCR. An attempt was also made to 

confirm the etiology by restriction enzyme (RE) 

digestion analysis of amplified gag gene with different 

RE enzymes like Sca I, Pst I and Aat II. 

Nasal cytology for enzootic nasal tumour: A Kheri 

ram with history of bloody nasal discharge, bulging right 

eyeball, anorexia, circling showed loss of menace reflex, 

palpebral reflex of affected eye on clinical examination. 

The examination of nasal smear revealed high turnover 

of cells with nuclear condensation, multiple nucleoli and 

mitotic figures characteristics symmetrical to cancer 

cells. It was inferred that bleeding neoplasm may be 

secreting the cancers cells in nasal secretions which 

may act as a non-invasive diagnostic tool for diagnosis 

of ENA affected animals similar to the FNAC but this 

technique may be tested on more number of animals for 

a conclusion.

The lesions suggested an acute onset as mild infiltration 

of PMN cells generally observed when time interval 

between death and infarct formation is quite small. 

Necrotic and degenerative change of myocardial tissue 

was due to reduction in the blood supply to the supplying 

area that leads to reduced nutrients and oxygen eliciting 

severe ischemic injury and angina which caused shock 

and immediate death of the animal. Hence, pathological 

investigation revealed that affected sheep died due to 

acute myocardial infarction.

Nasal tumour in sheep: The clinical samples (nasal 

swabs-6, nasal fluid-3) along with tissues from nasal 

tumour and lungs were subjected to molecular 

diagnosis. Preliminary study was conducted using gag 

gene PCR, ENTV-U5-F and GAG-R PCR, Hemi nested 

PCR for the amplification of U3 region of exogenous 

ENTV with a two round of PCR reactions. ENTV Env 

PCR was for the amplification of env gene of protein 

envelop of ENTV. JSRV Env PCR was for the 

amplification of env gene of protein envelop of JSRV. 

A B C

ENA affected ram with asymmetric 

bulging of right eyeball

Tumour cells  with nuclear condensation 

and increased nuclear cytoplasmic ratio 

(May-Grunwald Giemsa stain)

Cluster of cells depicting increase N: C 

ratio (nuclear condensation and clear 

multiple nucleoli in nucleolus of cells)

Nasal cytology for enzootic nasal tumour

interstitial spaces of the alveoli were thickened with 

infiltration of lymphocytes and plasma cells. Similar 

infiltration of mononuclear cells was also evident in 

peribronchial, peribronchiolar and perivascular areas. In 

addition, the neutrophilic aggregates were also observed in 

the lumen of several alveoli. The nasal tumor sections 

revealed proliferating epithelial cells organised in a 

glandular architecture with infiltration of inflammatory cells. 

The tumor cells showed less mitotic features. The lymph 

node liver, heart, kidneys, spleen and brain tissues were 

devoid of metastasis and appeared normal.

On histopathology, the lung tumor showed the characteristic 

proliferative changes in the alveoli with papillomatous 

proliferation, well marked papillae with distinct connective 

tissue cores and adenomatous appearance. These 

papillomatous ingrowths partially or completely obstructed 

the alveolar lumen with projections into the alveoli. The 

bronchial and bronchiolar lining cells also showed 

hyperplastic changes and rarely formed papillary 

projections which obstructed the bronchiolar lumen partially 

or completely. There was infiltration of macrophages in the 

lumen and in the vicinity of proliferated alveoli. In some part, 
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Alveoli with papillomatous proliferation and infiltration of 

mononuclear cells giving adenomatous appearance (HE 40X)

Nasal tumor - Proliferating epithelial cells in a glandular 

architecture with infiltration of inflammatory cells (HE 40X)

Other disease investigations: Sporadic incidence of 

enzootic nasal adenocarcinoma, abortion, weak lamb, 

stillbirth, pica, enzootic ataxia, pneumonia and enteritis 

were observed in various villages of Tonk and Jaipur 

districts. In a sheep flock located at Seva village in Dudu 

Tehsil (Jaipur), loss of lambs by abortion, stillbirth, and 

weak lambs was reported. In Bheed Ganwar village 

(Tonk), allotriophagia and anestrus was reported in 

sheep, goat and buffaloes altogether and existing data 

confirmed phosphorus deficiency in soil and suitable 

remedial measures were suggested. In the Sirohi goats, 

there was a small scale outbreak of contagious ecthyma 

in young kids of one month. With parenteral antibiotics 

and topical gentian violet, it could be managed. In 

institute sheep flocks, acute pleuropneumonia was 

observed in the months of Nov-Dec.

Congenital anomaly - absence of 

lower jaw in a lamb

Nephrosis - Port-wine coloured urine 
(Cu toxicity)

Redgut- Congested serosa of 
intestine of sheep

Marbling of lung- acute 
pleuropneumonia in lamb

Frothy salivation- ENTV in sheep Acute pasteurellosis  in rabbit
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Disease screening: Out of 128 faecal samples from 

sheep tested, 32 (25%) were found positive for acid fast 

organisms. During the year a total of 91 serum samples of 

sheep were tested for brucellosis by RBPT and 4 (4.3%) 

sheep were found positive. Need based faecal 

examination from sheep showed 87.1, 45.2, 3.2 and 

51.6% incidence for Strongyle spp, Strongyloides 

papillosus, Moneizia spp and Eimeria spp, respectively. 

Examination of faecal samples from 40 rabbits revealed 

80% incidence of Eimeria spp infection. Among positive 

cases, the intensity of infection ranged from 100 to 91600 

oocysts / g of faeces. Further, group-wise the mean 

intensity ranged from 640.0 (Gr-1) to 42180.0 OPG (Gr-7).
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Species of Eimeria oocysts from rabbit

The mean biometrical observations for different species 

of Eimeria oocysts are as below:

Biometrical observations (mean±SE) on Eimeria species 

in rabbits 

Species Length (µ) Width (µ) L: W

E. perforans 27.16±0.43  15.11±0.29  1.81±0.03 

 (20.57-32.86) (12.47-19.61) (1.57-2.36)

E. coecicola 24.84±0.32  14.55±0.20  1.71±0.02 

 (21.86-29.09) (11.90-16.64) (1.48-1.96)

E. media 21.37±0.47  14.00±0.36  1.54±0.05 

 (18.12-24.14) (11.30-15.49) (1.17-1.88)

E. exigua 17.72±0.03  15.83±1.02  1.12±0.07 

 (17.69-17.75) (14.81-16.84) (1.05-1.19)

E. magna 24.15±3.01  14.55±0.87 1.66±0.11 

 (21.14-27.15)  (13.68-15.41) (1.55-1.76)

E. piriformis 28.85±0.72  18.09±1.26  1.64±0.09 

 (26.70-33.21) (13.72-24.52) (1.14-1.96)

E. irrisidua 38.60±0.46  23.68±0.25  1.63±0.02 

 (32.76-41.53) (21.82-25.51) (1.46-1.90)

The generic composition of Eimeria oocysts showed 

predominance of E. perforans (32.9-67.9%)followed by 

E. coecicola(11.2-29.1%), E. media (2.3-10.1%), E. 

exigua (0.9-8.3%), E. magna (0.0-29.2%), E. piriformis 

(0.0-13.0%) and E. irrisidua (0.0-12.0%).
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30.77% (S line) in Malpura and from 15.38 (S line) to 

17.35% (R line) in Avikalin flock. The overall annual 

magnitude of disposal of animals from flock was almost 

2-times higher in S line compared to R line.

Amplification of the ovine IL33 gene and SSCP 

analysis: IL33 is a pleitropic cytokine mostly produced 

by non-immunocompetent cells in the mucosa (mainly 

by endothelial and epithelial cells) when activated by 

parasite induced damage to gastrointestinal epithelium. 

It is known to engage actively in regulating both innate 

and adaptive immunity. Three regions of ovine IL33 

gene has been amplified using region specific primers 

for SSCP-based analysis and their possible association 

with Haemonchus contortus resistance phenotype.

1         2         3         4         L           5          6          7         8        9

257bp 285 bp

PCR amplification of ovine IL33 gene

(lane 1-4 IL33 5UTR fragment (257 bp); L-100 bp DNA ladder (Cat # 

MBT049; HIMEDIA); lane 5-9 IL33 exon 3 fragment (285 bp)

bp

2000

1000

500

300

200

100

266 bp

L                      1                      2                     3

PCR amplification of ovine IL33 gene

(lane L-100 bp DNA ladder (Cat # MBT049; HIMEDIA); lane 1-3 

IL33 exon 6 fragment (266 bp)

Genetic evaluation and propagation of 

sheep for resistance to Haemonchus 

contortus

Institute project: AGB/01/03/20-25

Rajiv Kumar, VK Saxena, AS Meena, CP Swarnkar, SS Misra 

and Arun Kumar

Intensity of strongyle infection in inter-se lambs 

under natural conditions: mean monthly feacal The 

egg counts (FECs) in inter-se lambs born during 2007-

20 ranged from 40.2(Feb) to 1359.5 epg (Sep) in R-line 

and from 114.6 (Mar) to 27.37.8 epg (Sep) in S-line of 

Malpura and from 50.0 (Feb) to 2072.8 epg (Sep) in R-

line and from 153.4 (Jul) to 3678.3 epg (Sep) in S-line of 

Avikalin breed. Up to age of one year, the lambs born to 

R-line had lower FECs on majority of occasions.

Body weight and GFY (kg) in inter-se lambs under 

natural challenge of infection: The body weights and 

GFY remained almost similar for inter-se progenies of 

both the lines. From birth to 12 month of age of inter-se 

lambs, ADG remained slightly higher in lambs of R-line 

in both the lines and varied from 76.08 g (S line) to 79.34 

g (R line) in Malpura and from 73.42 g (S line) to 86.79 g 

(R line) in Avikalin breed.

Performance of selected lines: During the year 2020, 

in Malpura breed, the monthly mean FEC varied from 

23.7 (Feb) to 1093.8 epg (Sep) in R-line and from 63.87 

(Jan) to 2702.8 epg (Sep) in S-line. Like-wise in Avikalin 

breed, it varied from 50.0 (Jan) to 1493.2 epg (Sep) in R-

line and from 48.5 (Dec) to 2302.8 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 significantly lower compared to S line where 

anthelmintic treatment was given in September. 

In comparison to initial body weight, the overall annual 

variation in body weight ranged from 5.02% (S-line) to 

7.84% (R-line) in Malpura and from 5.44% (R-line) to 

6.22% (S-line) in Avikalin. The mean annual GFY varied 

from 0.928 (R-line) to 0.937 kg (S-line) in Malpura and 

from 1.303 (R-line) to 1.381 kg (S-line) in Avikalin. The 

annual mortality rates for the year 2020 were 3.94 and 

5.13% in R and S line of Malpura breed, respectively 

while 5.10 and 5.13% in R and S line of Avikalin breed, 

respectively. The disposal rate through different means 

(other than mortality) varied from 11.81 (R line) to 

Epidemiological investigation of 

caseous lymphadenitis and brucellosis 

in small ruminants 

Institute project: ARC/02/04/20-23

Chandan Prakash, HK Narula, Ashok Kumar, Nirmala Saini, 

VK Saxena, DK Sharma and BN Shringi

Serum samples were collected randomly from 10% of 

total sheep population at ARC Bikaner along with 100 

samples from selected villages of Udaipur district. A total 

of 188 sera samples were tested for presence of 

brucellosis by RBPT. Only 6 animals (3.19%) were found 
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Amphistomes in field flocks of semi-arid region was 

4.61% (ranged from 0.78% in Dec-Feb to 9.70% in Jun-

Aug). This year incidence of Fasciola gigantic was nil in 

field flocks. The annual incidence of Schistosoma 

indicum was 0.65% and varied from nil (Dec-May) to 

1.27% (Jun-Aug). In both the flock management system, 

the annual incidence of Moneizia spp was recorded in 

semi-arid region only with annual magnitude of 1.94 and 

0.86% in field and farm flocks, respectively. The annual 

incidence of Eimeria spp ranged from 19.45% (arid 

farm) to 29.50% (arid field). 

In field flocks of semi-arid region, the monthly FECs 

varied significantly (p<0.001) from 30.8 (Feb) to 725.5 epg 

(Sep) in flocks drenched once during August (MWMP) and 

from 8.2 (Dec) to 320.4 epg (Aug) in flocks drenched >1 

time a year during May, August and November (CWMP). 

In arid region, it ranged from 14.2 (Feb) to 661.3 epg (Jun) 

in flocks drenched once during July August (MWMP). In 

farm flocks, the mean monthly FECs varied from 45.8 

(Mar) to 1998.2 epg (Sep) at ICAR-CSWRI Avikanagar 

and from 6.3 (Feb) to 779.1 epg (Aug) at ARC, Bikaner. 

The proportion of animals having >1000 epg was >50% in 

the month of June and September in semi-arid farm. 

However, in field flocks, >15% of animals were found to 

posses >1000 epg in the month of June and September. 

On the other hand in arid region, >1000 epg were 

possessed by >15% of animals in October in farm flocks in 

the month of July and August as compared to >20% 

animals in June only in field flocks.

positive in RBPT that has to be further validated using 

sLPS based indirect ELISA.
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On coproculture, the monthly proportion of H. 

contortus ranged from 28.10 (Mar) to 94.09% (Sep) in 

field and from 4.50 (Feb) to 89.50% (Aug) in farm of 

semi-ar id region. The monthly proport ion of 

Trichostrongylus spp ranged from 5.63 (Sep) to 66.00% 

(Mar) in field and from 6.00 (May) to 68.25% (Oct) in 

farm. The proportion of Oesophagostomum spp was at 

minimum level (0.15%) in October and at maximum level 

(15.83%) in January in field flocks however, in farm 

flocks, it ranged from 0.75 (Jul) to 55.00% (Mar). In arid 

region, the monthly prevalence of H. contortus was 

>75% throughout the year however, in farm flocks it 

Gastrointestinal parasitism

All India Network Programme

CP Swarnkar and FA Khan

Based on bioclimatographs for the year 2020-21, the 

period suitable for propagation of H. contortus in 

Rajasthan was between late May and late September in 

semi-arid region and from July to late August in arid 

region. Among field flocks in semi-arid region, the 

monthly incidence of strongyle worms ranged from 

15.5% (Dec) to 72.3% (Aug) in MWMP and from 8.1% 

(Jan) to 65.6% (Jun) in CWMP.In arid region, the 

monthly incidence of strongyle worms ranged from 

12.6% (Feb) to 84.9% (Jun) under MWMP. In 

comparison to field flocks, higher incidence of strongyle 

infection was observed in farm flocks of both the regions. 

In farm flocks, under MWMP, the monthly incidence 

varied from 27.1% (Mar) to 97.0% (Jun) at ICAR-

CSWRI, Avikanagar and from 3.5% (Mar) to 62.3% 

(Aug) at ARC, Bikaner.

The annual incidence of Trichuris spp and Strongyloides 

papillosus ranged from 0.18% (arid field) to 1.16% 

(semi-arid farm) and from 0.54% (arid field) to 12.10% 

(semi-arid farm), respectively. The annual incidence of 

Field flocks Farm flocks
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remained <50% from November to March. Compared to 

semi-arid region, the proportion of Trichostrongylus spp 

was low in arid region. The pasture infectivity was 

observed only during the monsoon season in both field 

and farm conditions with relatively higher magnitude in 

semi-arid farm.

Out of 397 abomasi, a total of 34.8% of abomasi were 

found to possess L . The monthly profile exhibited a 4

sharp decline in abomasi harbouring only adult worms 

from September to January. The digestion of the 

abomasal mucosa revealed presence of hypobiotic H. 

contortus larvae in significant proportion during 

October to March. The monthly mean number of adult 

H. contortus in sheep exhibited its magnitude as >500 

per abomasum during the period from July to 

September. The numbers of L  in abomasal mucosa 4

were low (<15) during April to September and started 

rising from October onward with maximum (446.0 L  / 4

abomasi) in January. The analysis of ratio of adult to L  4

in abomasi showed higher (>50%) proportion of L  4

during October-March (except 41.02% in Nov) as 

compared to <50% proportion of adult worms.

Over the period (2012-21) at Avikanagar, the average 

monthly THI varied significantly from 15.61 (Jan) to 

33.12 (May), revealing that for sheep flocks at farm, 

the periods of non-stress and extreme stress were 

from November to February and March to October, 

respectively. The monthly average FECs varied 

significantly from 191.54 (Jan) to 3051.09 epg (Sep).
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Average abomasal adult worm counts varied from 22.19 

/ sheep (Mar) to 1065.30 / sheep (Aug). Average L  4

counts in abomasal mucosa ranged from 0.14 / abomasi 

(Jul) to 488.73 / abomasi (Jan). The mean adult worm 

count and FECs in sheep varied significantly among the 

THI groups with higher intensity in high THI group. 

However, a reverse pattern was found for L  count in 4

abomasi. Both FECs and abomasal worm count showed 

a positive relation with THI while a reverse pattern was 

exhibited for L  counts. A significantly negative 4

correlation between FECs and L  counts during January 4

to June further supports the occurrence of hypobiosis in 

H. contortus.

In flocks at ICAR-CSWRI, the overall mean ED  values 50

varied from 0.069±0.011 µg TBZ/ml (2018) to 

0.086±0.011 µg TBZ/ml (2020) suggested susceptibility 

of H. contortus to BZ anthelmintics. The study indicates 

the possibility of reversion to BZ susceptibility in H. 

contortus population in farm area with community 

dilution and refugia based worm management 

strategies. The progressive increase in ED  values in 50

last three years could be due to inclusion of animals from 

field flocks. Though, the purchased animals were tested 

for anthelmintic resistance and treated with closantel in 

quarantine, it might be possible that these purchased 

animals might harbor other than H. contortus which were 

resistant to BZs and not eliminated by closantel drench.

Observations on anthelmintic dose – parasite density 

response in sheep showed that efficacy of closantel 

against H. contortus is not affected by density of 

parasites in sheep, however a positive increase in 

efficacy was noticed with an increase in FEC level 

(94.78% FECR with <1000 epg to 98.89% FECR with 

>5000 epg).

In-vitro effect of temperature at fixed relative humidity 

(55-60%) on egg hatching and recovery of third stage 

larvae of H. contortus exhibited that on egg hatch assay, 

at 24 hr post incubation, hatching of H. contortus eggs 

was significantly influenced by temperature with 

minimum (0.20%) at 10°C followed by around 5.00% at 

15-20°C and 40°C and maximum (93.08%) at 25°C. At 

48 hr post incubation, maximum hatching (95.35%) was 

at 25°C. At 72 to 120 hr post incubation, maximum 

hatching (>95%) was observed with temperature 

varying between 15 to 25°C. On coproculture at 10 and 

40°C, the larval (L ) recovery was almost nil up to 12 3

days post incubation. On day 3 post incubation, it was 

around 25% at temperature between 30-35°C. 

However, on day 6 post incubation around 80% larval 
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recovery was at temperature ranging from 25 to 35°C. 

Like-wise at 25 to 35°C, the larval recovery was >90% 

on day 9 and 12 post incubation.

Aqueous, methanol, ethanol, acetone and hydro-

alcohol extracts of Acacia concinna (shikakai) pods and 

Balanites aegyptiaca (hingota) leaves, immature and 

mature fruits were subjected to in vitro efficacy against 

H. contortus egg hatch (EHA) and larval mortality assay 

(LMA). The observed activities of different extracts are 

summarized below:

On EHA, > 95% inhibition of egg embryonation was 

observed with AgNPs of ethanolic extract from B. 

aegyptica immature fruit at minimum concentration of 2.50 

mg/ml as compared to 10.00 mg/ml of normal ethanolic 

extract. On LMA, AgNPs of ethanolic extract from B. 

aegyptica immature fruit showed similar magnitude of 

larvicidal activity as observed with normal ethanolic 

extract, however, the excellent larvicidal activity (>99%) 

was observed even at lowest concentration (0.01 mg/ml) 

of silver-mediated nanoparticles of B. aegyptica immature 

fruit hydroalcoholic extract as compared to 0.15 mg/ml of 

normal hydroalcoholic extract.

In vivo trial with crude ethanolic extract of B. aegyptiaca 

immature fruit exhibited a non-significant variation in 

FECs in extract treated sheep, however on majority of 

days numerically mean intensity of infection remained 

low in extract treated group as compared to control 

group.  A non-significant variation was observed for 

weekly haemoglobin, packed cell volume and body 

weights in all the groups.

On Gas chromatography coupled to a mass 

spectrophotometer detector (GC-MS) analysis, the 

chromatogram of the methanolic extract of A. concinna 

pod revealed the presence of 9 phyto-compounds with 

maximum proportion of area under curve by 1,2,3-

Cyclopentanetriol (78.42%) followed by 11.46% of 3-

Heptenoic acid, methyl ester. The ethanolic extract of B. 

aegyptiaca immature fruits showed the presence of 7 

phyo-compounds with maximum proportion of area 

under curve by 4-O-Methylmannose (83.14%) followed 

by 9.52% of Propane, 1,1-diethoxy-2-methyl-. The 

hydroalcoholic extract of B. aegyptiaca mature fruits 

showed the presence of 5 phyo-compounds with 

maximum proportion of area under curve by 4-O-

Methylmannose (93.10%). 

In-vitro effect of different plant extracts on eggs and larvae of H. contortus

Plant Extract Embryonicidal Ovicidal Larvicidal             Inference

A. concinna Aqueous,  Poor to mild  Excellent Excellent Highest embryonicidal, 

pods Methanol    ovicidal and larvicidal

 Ethanol, Moderate    activities by acetone,

 Acetone,

 Hydro-alcohol

B. aegyptiaca  Aqueous, Poor Excellent Excellent Highest ovicidal and larvicidal

leaves Ethanol,     activities by aqueous and 

 Hydro-alcohol    ethanol extracts

 Methanol, Moderate

 Acetone

B. aegyptiaca  Aqueous, Poor to mild Excellent Excellent Highest embryonicidal and 

immature  Acetone    ovicidal activities by methanol 

fruits Methanol, Excellent   extract. Highest larvicidal 

 Ethanol,    activity by acetone and hydro 

 Hydro-alcohol    alcohol extracts

B. aegyptiaca  Aqueous, Poor Excellent Excellent Highest embryonicidal and  

mature fruits Methanol    ovicidal activities by acetone

 Acetone,  Excellent    extract. Highest larvicidal 

 Ethanol,     activity by aqueous and 

 Hydro-alcohol    acetone extracts
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toxaemia and pneumonia (13.33% each), hepatitis 

(12.00%) and shock (8.00%). Phase-wise predominant 

causes of neonatal mortality were enteritis, neonatal 

inanition, septicaemia/ toxaemia and hepatitis during 

hebdomadal phase as contrast to pneumonia, enteritis 

and neonatal inanition during post-hebdomadal phase. 

Further, stage specific profile revealed that major 

causes of neonatal mortality were neonatal inanition, 

septicaemia/ toxaemia and enteritis in 0–1 day old 

lambs; enteritis and hepatitis in 2-3 days old lambs; 

enteritis, septicaemia/ toxaemia and neonatal inanition 

in 4-7 days old lambs; and pneumonia, enteritis and 

neonatal inanition in 8-28 days old lambs. At ARC, 

Bikaner the entities responsible for neonatal mortality 

were pneumonia and congenital deformity (33.33% 

each).

Interaction between wind chill index (WCI) and neonatal 

mortality in lambs: From Dec, 2020 to Feb, 2021, at 

CSWRI, Avikanagar daily WCI pattern exhibited lower 

proportion (37.78%) of extreme chill days (WCI >400.1 
2Kcal/m /h) as compared to 2019-20 (56.04%) and earlier 

years. However, there was significant increase in 

proportion of days (32.22%) with low WCI (300.1-350.0 
2Kcal/m /h) as compared to earlier years. The distribution 

of mortality according to daily WCI revealed that in 2020-

21, overall proportion of neonatal death ranged from 
24.17% (WCI <300 Kcal/m /h) to 54.17% (WCI >400.1 

2Kcal/m /h). Over the period from 1991-2021, the daily 

rate of neonatal mortality ranged from 0.30 lambs/day 
2(WCI <300.0 Kcal/m /h) to 0.49 lambs/day (WCI >400.1 

2Kcal/m /h).

Isolation of organisms: Isolated Staphylococcus spp., E. 

coli and Enterobacter spp. from lungs, heart, stomach 

and intestinal samples (65) collected during necropsy.

Antimicrobial resistance profile: The isolates of 

Staphylococcus spp. (24), E. coli (16) and Enterobacter 

spp. (7) obtained from lambs were subjected to 

antimicrobial susceptibility test. The Staphylococcus 

spp. showed more than 50% resistance to methicillin 

(83.33%), penicillin-G (79.16%), ceftazidime (75.00%), 

cefixime (70.83%), cloxacillin (66.66%), enrofloxacin 

(62.50%), cefepime (54.16%) and streptomycin 

(50.00%). The Staphylococci isolates were found highly 

sensitive (70-95%) to amoxycil l in, amoxiclav, 

chloramphenicol, doxycycline, gentamicin, norfloxacin 

Neonatal mortality in farm animals 

All India Network Programme

S.R. Sharma, CP Swarnkar and GG Sonawane

Neonatal mortality in lambs: In the year 2020-21, at 

organized farms of Rajasthan, the overall annual 

neonatal mortality was 3.96% (5.51% - CSWRI, 0.93% - 

ARC). Among major breeds, it ranged from nil in Marwari 

(arid region) to 12.50% in Avikalin (semi-arid region). 

Overall, the maximum mortality rate of 1.47% was in 

delayed stage (2-3 day old) followed by immediate stage 

(0-1 day old) of hebdomadal phase. The overall 

contribution of mortality during hebdomadal and post-

hebdomadal phase to neonatal mortality was 78.67% 

(82.61% - CSWRI; 33.33% ARC) and 21.23% (17.39% - 

CSWRI; 66.67% ARC), respectively with an inverse 

pattern among the agro-climatic regions.

Factor-wise % contribution to neonatal mortality: An 

inverse trend in phase-wise neonatal mortality among 

the farms was observed with higher contribution during 

hebdomadal phase in semi-arid region and during post-

hebdomadal phase in arid region. During hebdomadal 

phase, higher contribution to mortality was due to female 

lambs as compared to male in post-hebdomadal phase 

of neonatal life at CSWRI, Avikanagar. Birth weight-wise 

analysis exhibited higher contribution of lambs with low 

(<3.00 kg) birth weight during hebdomadal phase. 

Higher contribution to neonatal mortality was observed 

in delayed and late stages of hebdomadal phase due to 

lambs having <0.100 lamb: dam weight ratio. Overall, an 

inverse relation was observed between neonatal 

mortality during hebdomadal phase and body weight of 

dam at lambing. As per dam's age at lambing, higher 

contribution to neonatal mortality during both the phases 

of neonatal life was by lambs born to either younger (<2 

yr of age) or older (>6 yr of age) ewes. Seasonal analysis 

exhibited that contribution to mortality during 

hebdomadal phase was maximum (91.67%) during April 

- July followed by 88.46% during December - March and 

74.19% during August-November.

Causes of neonatal mortality in lambs: Irrespective of 

breeds / genotypes at CSWRI Avikanagar, enteritis and 

neonatal inanition accounted for maximum (18.67% 

each) of neonatal mortality followed by septicaemia / 
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and moderately sensitive (50-65%) to ampicillin, 

bacitracin, kanamycin, ofloxacin and tetracycline.
The E. coli showed more than 50% resistance to 

cloxacillin / penicill in-G (87.50%), amoxicill in/ 

erythromycin / bacitracin (81.25%), ampicillin (75.00%), 

vancomycin (62.50%), amikacin / cefixime/ tetracycline 

(56.25%) and ciprofloxacin / chlortetracycline / 

enrofloxacin / ofloxacin / polymixin-B (50.00%). The E. 

coli found highly sensitive to gentamicin (100%), 

chloramphenicol (93.75%) and nitrofurantoin (75%). 

The Enterobacter spp. revealed 100% resistance for 

methicillin, bacitracin and penicillin-G followed by 

ampicillin / erythromycin / vancomycin (85.71%) and 

amoxicillin / cloxacillin / novobiocin (71.42%). The 

Enterobacter spp. found 100% sensitive to amoxyclav, 

chloramphenicol, doxycycline, gentamicin, norfloxacin 

and tetracycline and sensitive to nitrofurantoin / 

ofloxacin (85.71%) and cefixime / cefriaxone (57.14%).

resistance to ceftazidime (83.30%), penicillin-G 

(75.00%), erythromycin (66.60%), methicillin (58.30%) 

and cefrixone / cloxacilin / nitrofurantoin (50%). The 

organisms were found susceptible to chloramphenicol, 

chlortetracyclin, ciprofloxacin, doxycyclin, streptomycin 

and vancomycin.

Final deposit forms for 29 bacterial isolates were 

submitted and received VTCC accession numbers for 

28 bacterial species. Another 17 bacterial isolates 

confirmed by various tests and sequencing blast 

ana lys is  were  S.  s imu lans ,  E .  faec ium,  B . 

paramycoides, Corynebacterium sp., E. coli, B. 

thuringiensis, B. odyssey, S. lutetiensis, C. freneyi, C. 

kerstersii, K. pneumonia, A. baumannii, S. hominis, S. 

aureus, S. sciuri, S. agnetisand B. cereus were 

submitted to VTCC, Hisar for accession numbers.

Network Project on Veterinary Microbe 

GG Sonawane

On the basis of cultural, biochemical characteristics and 

sequencing results, a total of 30 bacterial isolates such 

as Staphylococcus simulans (3), S. hominis (1), 

Corynebacterium sp. (3), C. freneyi (2), Enterococcus 

faecium (2), Escherichia coli  Bacillus thuringiensis   (8),

(2), B. odyssey (1), B. paramycoides (3) Bacillus sp. (1), 

Acinetobacter baumannii (2), Streptococcus lutetiensis 

(1), Comamonas kerstersii (1) and Klebsiella 

pneumonie (1) have been identified from diarrhea, 

septicemia, pneumonic cases of sheep and mastitis 

affected milk from buffaloes.

On ant ib iot ic  suscept ib i l i ty  test ,  iso lates of 

Staphylococcus sp. and Acenetobacter sp. from 15 

mastitic cattle and buffalo showed more than 50% 

Indian Network of Fisheries and Animal 

Antimicrobial Resistance (INFAAR)

GG Sonawane

Emergence of multi-drug resistant (MDR) bacteria has 

become a major concern for human population. A total 

of 63 samples (milk from cattle and buffalo-32, rectal 

swabs from sheep and goats-16 and cloacal swabs 

from poultry-15) were collected and isolated E. coli (9) 

and S. aureus (6). The antimicrobial resistance profile 

showed that E. coli isolated from goats were 100% 

resistant to ampici l l in and 50% resistant to 

tetracycline, enrofloxacin and ceftazidime. E. coli from 

sheep showed 100% resistance to tetracycline, 66.6% 

resistance to amikacin and 33.3% resistance to 

amp ic i l l i n ,  en rofloxac in  and  t r ime thopr im+ 

sulfamethaxazol. The antimicrobial resistance profile 

of S. aureusshowed 60% resistance to penicillin and 

20% resistance to enrofloxacin, tetracycline and 

oxacillin.
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maximum (406.2 g) in GG and minimum in Dutch (227.2 

g). The mean kit weight varied from 55.4 g (NZW) to 77.3 

g (GG). The mean litter size at weaning was 5.3, 5.5, 5.9, 

5.7, 5.4 and 3.7 in SC, GG, WG, NZW, BB and Dutch 

breed, respectively. The mean weaning weight varied 

from 431.5 g (NZW) to 496.2 g (GG). Mean body weight 

at 84 day of age ranged from 1476 g (Dutch) to 2057 g 

(BB). The average daily gain from weaning to 84 days of 

age was 23.2, 26.2, 18.3, 25.7, 26.6 and 28.3 g in SC, 

GG, Dutch, NZW, WG and BB breed, respectively. A 

total of 521 rabbits were sold during the year.

Doe with 11 kits reared successfully and weaned 7.30 kg from single mother

Effect of feeding different roughages on production 

performance, nutrient utilization, carcass traits and 

composition of broiler rabbits: SC weaner rabbits 

(100) were equally divided into five groups. Rabbit in 

control group (T ) were fed concentrate pellet and 0

cowpea hay whereas in test groups complete feed 

pellets consisted of maize- 20, rice polish- 5, molasses-

3.5, mineral mixture-1 and salt- 0.5 part and 70 parts of 

moringa leaves (T ), mulberry leaves (T ), cowpea hay 1 2

(T ) and stylosanthes hay (T ) were fed. Weaners were 3 4

fed these pellets ad libitum. Daily DMI was significantly 

higher in T , followed by T . Among forage based diet, 1 0

significantly higher body weight was recorded with 

moringa leaves (T ) and lower values with stylosanthes 1

hay (T ). Carcass composition revealed significantly 4

higher levels of PUFA, omega-6, omega-3 fatty acid and 

desirable fatty acids in LD muscle of rabbits fed tree 

leaves.

Effect of feeding moringa based feed pellets on 

growth performance and carcass traits of weaner 

rabbits: Forty weaner rabbits (28 days of age) were 

equally divided into two groups. Two types of feed 

ENHANCING RABBIT PRODUCTIVITY 

FOR MEAT AND WOOL

Improvement and production 

performance evaluation of broiler rabbits 

along with refinement of package of 

practices for different climatic conditions 

Institute project: RU/01/ 01/20-25

RS Bhatt, SR Sharma, Arvind Soni, PK Mallick and 

ShilpiKerketta (From 29.09.2020)

The mean litter size at birth was 5.4, 5.5, 5.9, 5.8, 5.5 and 

3.7 in SC, GG, WG, NZW, BB and Dutch breed, 

respectively. The mean litter weight at birth was 
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pellets were made by mixing of maize- 25, rice polish- 

5, molasses- 3.5, mineral mixture- 1, salt- 0.5 and 70 

parts of moringa leaves in T  and molasses- 2.0, 1

mineral mixture- 0.5, salt- 0.5 and 97 parts of moringa 

leaves in T . These pellets were fed ad libitum to 2

weaners and their daily feed intake and weekly body 

weights were recorded. Nutrient utilization was 

studied and at the end of the experiment rabbits were 

slaughtered to study the carcass trai ts and 

composition. Average daily weight gain was 25.4 g in 

T  and 17.9 g in T  group. Dry matter intake and 1 2

nutrient utilization was reduced with complete moringa 

pellets (T ). Fatty acid profile of LD muscle revealed 2

desirable results with reduced proportion of C  and C  14 16

and saturated fatty acids; increased proportion of 

PUFA, omega-6, omega-3  and desirable fatty acids 

(DFA) whereas atherogenic and thrombogenic  index 

values were lowered in moringa fed groups compared 

to conventional fed rabbits.

kg in SC, respectively. The kindling was 83.19 and 

67.61% in WG and SC, respectively. The mean weights 

at 6 and 12 weeks of age were 0.91 and 1.98 kg in WG 

and 0.96 and 2.00 kg in SC, respectively. The overall 

survivability including kit was 92.32%. A total of 1386 

rabbits were sold for breeding to 63 clients belonging to 

Tamil Nadu and Kerala.

Development and validation of advance 

strategies for augmenting profitable 

broiler cuniculture in South Indian states 

Institute project: SRRC/04/03/20-25

K Pachaiyappan, AS Rajendiran, P Thirumurugan, SMK 

Thirumaran, G Nagarajan and G Murali

The mean litter size and litter weight at birth were 7.40 

and 0.38 kg in WG and 5.60 and 0.28 kg in SC, 

respectively. At weaning, the litter size and litter 

weightwere 6.82 and 6.25 kg in WG and 5.25 and 4.91 

Genetic improvement of German 

Angora rabbit for wool production 

under Sub-temperate climatic region 

Institute project: NTRS/03/02/18-21

Abdul Rahim and OH Chaturvedi

The German Angora (GA) rabbits born during 2020 at 

the NTRS, Garsa, attained overall body weight of 

545.46, 696.78, 858.63, 1095.03, 1279.26, 1441.72, 

1676.28, 1779.61, 1936.24 and 2053.80 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 4.94, 4.39 and 250.15 g, 

respectively. The average doe weight at service and 

kindling was 3.01 and 2.90 kg, respectively. The 

average fibre yield of GA rabbits born during 2020 was 

13.45, 49.47, 83.42,109.81 and 114.12 g at I, II, III, IV 

and V clip, respectively. The staple length, fibre diameter 

and guard hairs in II clip of the German Angora rabbits 

born during 2020 was 6.32cm, 13.23 µ and 0.16%, 

respectively. A total of 24 GA rabbit were sold to the 

farmers of Himachal Pradesh.

German Angora rabbit at NTRS, Garsa
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Coarse wool quilt

Composites from coarse wool: Coarse wool reinforced 

composites were developed from coarse Malpura/ Magra 

wool blend fabric using hand-layup technique. The areal 

density, thickness, yarn count and fabric cover factor of 
2fabric were 485 g/m , 2.50 mm, 3 Nm and 22.42, 

respectively. The fabric was modified to improve interfacial 

adhesion with the resin. These fabrics were used as 

reinforcement embedded with the epoxy resin matrix with 

40:60 v/v proportions. In hand- layup technique, 25 kg 

weight was found optimum over the composite size of 20 x 

20 cm. The curing time of 24 h showed highest tensile 

strength compared to 36 h and 48 h. The composite did 

show mechanical strength of >30 MPa.

Development of wool-cotton blended blankets: An 

attempt was made to improve feel and look of woolen 

blankets by blending with different proportions of cotton. 

Cotton was blended (5-30% level) with wool (Bharat 

Merino and Chokla) and prepared seven types of 

POST-HARVEST TECHNOLOGY FOR

SHEEP, GOAT AND RABBIT PRODUCE

Textile engineering interventions for 

effective use of coarse wool and 

development of eco-friendly woollen 

products 

Institute project: TMTC/01/01/17-20

N Shanmugam, DB Shakyawar (up to 26.09.2020), Ajay 

Kumar and Vinod Kadam

Quilt from coarse wool: Carding machine output 

padding web's areal density was optimized in the range 

of 250 to 450 gsm depending up on the end use 

requirements. Card web collected from mechanical 

device was cut open and fed into needle punching 

nonwoven machine. In the needle punching machine, 

needle density and needle depth of penetration was 

optimized to get sheet of size varying from 7 to 12 mm 

thickness. Fine thread count cotton woven sheet was 

used to cover the nonwoven sheet on both the sides and 

the cloth cover was stitched with geometrical patterns to 

avoid movement sheet within the fabric. Prepared quilt 

comforter was subjectively assessed for aesthetics, 

softness, smoothness, warmth and breathability and 

found to have mean values of 3.5 to 4.5 (0-5 scale). 

Thermal insulation and warm/cool feeling assessed 

2were in the range of 0.234 to 0.300 m K/W and 0.13 to 
20.16 W/cm , respectively.

Coarse wool core braided rope for floor mat: A study 

was conducted to know the effect of changing core 

content and sheath content on the properties of braided 

rope mat. Braided rope was produced using 16 spindle 

maypole braiding machine. Full factorial design (2x4x3) 

was used for the preparation of samples with fibre type 

(2 Nos) x core linear density (4 types) and no. of sheath 

yarns (3 types). Twenty four samples of each 20 m 

length was produced at the braiding machine.

Braided rope (Wool and polyester)
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blankets. The plain wool fibre yarn found to possess 

higher elongation (5.6 to 6.9%) than that of wool/cotton 

blended yarns. Thickness of woollen fabric was highest 

and significantly different from other wool cotton 

blended fabrics. Weft way bending length was less (16 

to 24%) than warp way bending length. Plain wool 

fabrics have high extension with a difference of 4.5 mm 

and 5.4 mm in warp and weft way, respectively as 

compared to wool cotton blended fabrics. Thermal 

resistance of blended fabric was found to drop with the 

increase in cotton percentage in the blend. An increase 

in proportion of cotton has resulted in more cool feeling 

to touch. Maximum smoothness was observed for the 

cotton: wool blend ratio of 30:70. 

This study has demonstrated that up to 30% cotton can 

be blended with medium and fine wool in preparation of 

woollen blanket using woollen spinning system
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Green chemistry approaches for the 

dyeing and functional finishing of 

woolens 

Institute project: TMTC/01/02/19-20

Vinod Kadam and DB Shakyawar (up to 26.09.2020)

Shrink-proofing of wool using biopolymers: An 

effective and eco-friendly biopolymer treatment was 

developed to improve the shrink resistance of wool fabric. 

The wool fabrics were treated with gum arabic, chitosan 

and wheat starch biopolymers using a simple pad-dry-

cure method. FE-SEM images confirmed a film-like 

polymeric coating on cuticle scales of biopolymer treated 

wool fiber surface. FTIR test confirmed the presence of 

biopolymers on the wool fabric. Friction properties 

changed substantially after the biopolymer treatment.

Schematic illustration of the enzyme-biopolymer treatment on wool fabric

Grey wool fabric Biopolymer

Solution

055 C,
30 min

1%Na CO2 3

2% Ultravon JU

Scouring Biopolymer
treatment

padding 0Drying-60 C;
0Curing-145 C, 10 min

Washing 
Treated

Untreated

Chitosan biopolymer modified the tensile and bending 

properties of wool. Whereas, no significant changes in 

tensile and bending properties were observed in the 

case of gum arabic and wheat starch coating. The wheat 

starch coating also showed comparable yellowness and 

whiteness index with the untreated fabric. The color 

strength also improved after the biopolymer treatment. 

The area shrinkage of wool fabric was improved 

significantly because of biopolymer treatment which 

covers the scales of cuticle layer and due to that scales 

did not migrate at other places, during washing.

Among all the biopolymers, wheat starch at 0.5% 

concentration was found most effective for obtaining 

least area shrinkage (3.58%) compared to 11% with the 

untreated fabric. Biopolymer coating using wheat starch 

and gum arabic is a novel approach to achieve 

sustainable shrink resistance fabric without deteriorating 

intrinsic and unique properties of the wool fabric.
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Yarn unevenness and imperfections

 AM 100% Poly 100% Poly:AM 70:30 Poly:AR 70/30 BM 100% BM:AR 70/30

Yarn count (Nm) 2/56 2/56 2/64 2/64 2/40 2/48

Unevenness 13.5 20.7 21.8 18.4 13.8 15.1

Thin places (-50%) 83.8 120.9 324.8 36.9 34.4 120.7

Thick places (+50%) 97.8 143 1058 299 37.2 246

Neps (+200%) 115 239 1190 519 41.6 342

Total imperfections 297 504 2573 856 113 710

Hairiness Index  8.7 7.1 9.1 7.1 10.3 10.2

Yarn strength 2.7 8.1 6.1 4.7 3.6 2.5

Development of knitwear: Four types of knitted 

fabrics were prepared from 100% Australian Merino 

wool yarn, 100% polyester yarn, polyester/Merino 

wool yarn and polyester/ Angora wool yarn in fully 

automated flat knitting machine. T-shirts were 

prepared out of these yarns. The constructional 

particulars of the knitted fabric are given below:

 Average physical properties of fibre and polyester

 AM  Poly Poly:AM Poly:AR

 100% 100% 70:30 70/30

Yarn count (Nm) 2/56 2/56 2/64 2/64

Fabric structure   Single jersey

Courses/inch 23 23 22 22

Wales/inch 15 15 14 15

GSM 592 447 292 335
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Effect of biopolymer treatment on shrinkage on fabric

Engineering of high value textiles from 

the blends of wool, Camel, Pashmina 

and Angora rabbit hair

Inter-institutional project: CRP-CSWRI-01/20-23

N Shanmugam, Ajay Kumar, Vinod Kadam and DB Shakyawar 

(up to 26.09.2020)

Assessment of fibre properties: The physical 

properties of four fibre types (Angora rabbit hair, Bharat 

Merino wool, Australian Merino wool, Pashmina wool) 

and Polyester are given below:

Average physical properties of fibre and polyester

Properties Bharat  Aus.  Angora Pashmina Polyester

 Merino Merino rabbit

   hair

Fibre  24.6 22.5 13.7 15.3 1.5

diameter 

(µm)

Staple  7.6 >7.0 ~ 4.7 ~ 4.0 >7.0

length (cm)

Hetero (%) 0.0 - 6.0 0.0 -

Hairy (%) 0.0 - 65.0 1.0 -

Medullation 0.0 - 71.0 1.0 -

(%)

Bundle  10.8 - 13.4 11.2 -

strength 

(g/tex)

Using semi worsted spinning machinery, six types of yarns 

were prepared and their unevenness, imperfections and 

hairiness of different yarn are given below:
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Shearing of camel hair: Training on machine shearing 

of camel was organised at NRC on camel, Bikaner 

during 18-22 August, 2020. Total 52 camel calf 

belonging to Bikaneri, Jaisalmeri, Kachchhi and Mewari 

breed were sheared. The average GFY was 416.5, 

178.9, 148.9 and 142.9 g in Bikaneri, Jaisalmeri, Mewari 

and Kachchhi camel calf, respectively.

Assessment of camel hair properties: Camel hairs 

are an admixture of medium fine and highly 

medullated coarse fibres. In order to improve the 

quality, hair from both calf and adult camel was 

processed with mechanical dehairing technique for 

one  passage .  The  improvement  o f  qua l i t y 

parameters is given below:

Wool and polyester blended knitwear

Average fibre properties of hair from calf and adult camel

Source              Fibre diameter (µm)             Medullation (%)

              Hetro              Hairy             Total

 Before  After Before  After Before  After Before  After

 dehairing dehairing dehairing dehairing dehairing dehairing dehairing dehairing

Bikaneri calf 26.20 25.49 13.00 13.70 49.33 46.50 62.33 60.30

Jaisalmeri calf 32.60 26.63 8.33 14.60 73.33 51.20 81.66 65.80

Kachchhi calf 35.50 25.58 10.00 13.10 72.33 53.60 82.33 66.70

Mewari calf 27.10 25.05 8.00 9.60 68.33 58.10 76.33 67.70

Adult camel 38.85 34.67 13.33 15.00 46.67 36.60 60.00 51.60

The fibre quality characteristics of camel calf from 

different breeds were found to be in the range of 27.1-

35.6 µm and 62-82% for fibre diameter and 

medullation, respectively. The fibre characteristics of 

Bikaneri camel calf were exceptionally better than 

other breeds. A single passage to dehairing machine 

for hair from Jaisalmeri, Kachchhi and Mewari camel 

calf showed an improvement of 8-29% in fibre 

diameter and 12-19% in medullation. This quality 

improvement process, thus increases the proportion 

of fine fibres which will help to improve the spinnability 

of camel calf  wool and make i t  suitable for 

development of hi-value textiles from its blending with 

fine wool.

Development of coarse wool based 

composites 

CWDB project

Vinod Kadam, DB Shakyawar (up to 26.09.2020) and Ajay Kumar 

Coarse wool characterization and composite 

preparation: The properties of Malpura, Karnataka Deccani 

and Maharashtra Deccani wool fibres are given below:

Characteristics Malpura Deccani Deccani
 Rajasthan Karnataka Maharashtra

Fibre diameter (μm) 42.59 46.21 40.70

Staple length (cm) 3.95 5.61 4.34

Moisture content (%) 13.25 14.37 14.87

Moisture regain (%) 15.28 16.81 17.47
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All these coarse fibres have hollow medullated (black 

portion) leading to higher fibre diameter. Different type of 

composite samples were prepared with resin to fabric 

ratio (60/40) by hand lay-up technique.

A B

Malpura coarse wool fabric Malpura coarse wool 
nonwoven fabric

C D

Maharashtra coarse wool 
nonwoven fabric

Bharat Merino: Marwari 
50:50 Coarse wool fabric

Mechanical characterization of composites: The 

mechanical properties of composites were measured on 

universal testing machine (Instron 5965) with ASTM 

D638. Maharashtra Deccani wool composite showed 

highest tensile strength (34 MPa) while Malpura wool 

composite registered least tensile strength (25 MPa) and 

attributed to the differences in the areal density of various 

non-wovens. The flexural property of composites was 

measured on universal testing machine (Instron 5965) 

with ASTM D790 and obtained similar trend. A good 

adhesion was found between Maharashtra non-woven 

and epoxy resin which is responsible for less void present 

in the material, eventually resulting in high strength.

Sound insulation properties: These were measured using 

in-house designed setup. Maharashtra Deccani wool 

composite material showed higher noise reduction coefficient 

(0.874) as compare to Karnataka Deccani (0.771) and 

Malpura (0.749) composite material. The sound insulation 

properties were found dependent on thickness and areal 

density of the base material. Maharashtra Deccani non-
2woven had high areal density (415 g/m ) as compared to 

2 2Karnataka Deccani (374 g/m ) and Malpura (364 g/m ).
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groups. The mean pre-slaughter weights were 19.00, 

17.39 and 20.00 kg in G1, G2 and G3, respectively.  

Dressing yields were comparable among the groups and 

varied from 55.13 to 56.62%. On pre-slaughter weight 

basis, yield of edible offals and primal cut-up parts were 

comparable. The lean percentage varied significantly 

from 53.57 in G2 to 58.36 in G3. The average 

subcutaneous, intramuscular fat and bone percentage 

were comparable among the groups. Significantly lower 

TBARS value was observed in G1. The work of shear was 

significantly lower (49.34) in G3. The ABTS inhibition 

values were 42.41, 44.41 and 51.84% for G1, G2 and G3, 

respectively. The DPPH inhibition was significantly higher 

in G2. The total meat pigment in form of hematin and heam 

iron was significantly higher in G3. 

Meat quality of lambs maintained on different feeding regimes

Parameter Moringa Stylosanthes Lucerne

 TMR TMR  TMR

TBARS (ppm 0.25 0.33 0.29
b a abmalonaldehyde) ±0.01 ±0.04 ±0.01

Work of shear  55.20 53.78 49.34
a ab b(N.Sec) ±1.31 ±1.94 ±1.2

  ABTS 42.41 44.41 51.84
b b a(% inhibition) ±0.66 ±0.78 ±1.17

DPPH  18.49 25.46 24.77 
b a ab(% inhibition) ±3.29 ±1.20 ±0.98

Heamatin  177.31 198.79 168.28
b a b(ppm) ±1.15 ±6.74 ±2.50

Heam iron  15.64 17.53 14.84
b a b]

(ppm) ±0.10 ±0.59 ±0.22

Means with different superscripts differ significantly (P<0.05)
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TBARS values of mutton nuggets during refrigerated 

storage period

Carcass evaluation, development and 

quality evaluation of value added sheep, 

goat and rabbit produce

Institute project: LPT/01/01/20-25

Arvind Soni, A. Sahoo, R.S. Bhatt, Srobana Sarkar and Arpita 

Mohpatra

Effect of feeding regimes on carcass characteristics 

and product qualities of sheep: Malpura male lambs (3 

month of age) were divided into three groups. Lambs in G1, 

G2 and G3 were offered complete feed blocks containing 

moringa, mulberry leaves and stylosanthus, respectively for 

6 month of age. Representative animals from each group 

were slaughtered to assess the carcass and meat quality 

traits. The pre-slaughter measurements for body length, 

heart girth and paunch girth were comparable among the 

groups. The mean pre-slaughter weights were 32.6, 30.84 

and 27.88 kg in G1, 2 and 3, respectively. Dressing yields 

were comparable among the groups and varied from 56.29 

to 57.76%. The lean (56.65 - 59.09%), fat (14.35 - 15.09%) 

and bone yield (23.75 - 25.39%) were also similar among 

the groups. Significantly lower TBARS value (1.39 ppm 

malonaldehyde) was observed in G2. 

The meat was processed into nuggets During storage of . 

mutton nuggets at refrigeration, TBARS value was 

significantly higher in G3 as compared to G1 and G2, 

suggesting better efficiency for reducing fat oxidation in 

nuggets by moringa and mulberry leaves. Similar results 

were obtained for total plate count. The redness value of the 

nuggets was significantly higher in G2 and decreased with 

progression of storage period. The sensory scores of 

nuggets ranged from very good to excellent. The findings of 

the study indicated that, inclusion complete feed blocks  of  

moringa,  mulberry  and  stylosanthus  in  the  diet  of  

Malpura  lambs  gives  desirable carcass lean, and fat 

content.

Effect of feeding total mixed rations on carcass 

characteristics, meat and product quality of lambs: 

Malpura male lambs (3 month of age) were divided into 

three groups. Lambs in G1, G2 and G3 were offered total 

mixed ration containing moringa leaves, stylosanthus and 

lucerne, respectively for 5 month of age. Representative 

animals from each group were slaughtered to assess the 

carcass and meat quality traits.

The pre-slaughter measurements for body length, heart 

girth and paunch girth were comparable among the 
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During storage of mutton nuggets at refrigeration, 

TBARS value was significantly lower in G1 and higher 

and comparable in G2 and G3 indicating fat oxidation 

was lower due to moringa TMR. The colour attributes 

were comparable among all the groups. The findings 

suggested that, inclusion of total mixed ration of 

moringa, stylosanthus and lucerne in the diet of Malpura 

lambs gives desirable carcass lean and fat content.

Effect of feeding regimes on carcass characteristics, 

meat and product qualities of Rabbits: Soviet Chinchilla 

rabbits were grouped in six groups. Rabbit in control group 

(Gr-E) were fed concentrate pellet and cowpea hay. For test 

groups, complete feed pellets were prepared by using 

maize-20, rice polish-5, molasses-3.5, mineral mixture-1, 

salt-0.5 and 70 parts of moringa leaves (Gr-A), mulberry 

leaves (Gr-B), cowpea hay (Gr-C), stylosanthes hay (Gr-D) 

and 90 parts of moringa leaves (Gr-F). The rabbits were fed 

up to 3 months of age and representative animals were 

slaughtered from each group to assess the carcass and 

meat quality traits. 

The live body length, height, heart, punch girth, carcass 

length, width and depth were significantly higher in the 

conventional feeding group (Gr-E). The pre-slaughter 

live weight was also significantly higher (2644g) in the 

Gr-E. Among treatment groups, pre-slaughter live 

weight was comparable and varied from 1863 to 2123 g. 

However, significantly lower value (1330 g) was 

observed in Gr-F. The dressing yield, loin eye area, skin 

and offal's weight were significantly maximum in Gr-E 

and minimum in Gr-F. The chilling loss was comparable 

among the groups. Average lean and fat content was 

significantly lower and bone content was significantly 

higher in Gr-F while comparable in all other groups. The 

pH and colour attributes of the longissimus dorsi muscle 

after 24hr of slaughter indicated that pH and redness 

values were significantly lower and yellowness, chroma, 

hue values were significantly higher in Gr-F. 

The deboned meat of all groups was processed in to 

nuggets and significantly higher cooking yield was 

observed in Gr-C and Gr-D. The emulsion stability was 

comparable. The colour and textural attributes of the 

nuggets were significantly different among the groups. 

The pH and TBARS values of nuggets were increased 

with the progression of refrigerated storage period. All the 

microbial parameters such as total plate count, 

psychrophilic, pseudomonas and yeast and mold count 

significantly increased with the progression of refrigerated 

storage period and significantly higher values were 

observed in Gr-F compared to other groups.

Comparative carcass traits of pre weaning lambs fed 

milk replacer or free suckling with different total mixed 

ration: Thirty Malpura lambs (15 days old) were divided into 

two groups. Lambs of control group (C) were reared on a 

conventional feeding system with free suckling, whereas 

lambs in the test group (T) were offered liquid milk formula 

(LMF) as per the standard protocol daily along with all the 

feeding protocol adopted in group C. Representative lambs 

were slaughtered at 3 months of age to evaluate the carcass 

traits. Live body and carcass measurements were similar 

among the groups except for live animal height. Average 

pre-slaughter weights were 16.05 and 17.52 kg in C and T 

group, respectively. The dressing percentage on an empty 

live weight basis was 54.97 and 54.29 in C and T group, 

respectively. The average % chilling loss was significantly 

lower in the T group. The average lean, intramuscular fat 

and bone yield comparable however, subcutaneous fat was 

significantly higher in group T. The muscle pH 45 min 24 h 

after slaughter was comparable. TBARS values showed 

significantly higher lipid oxidation in group T. The colour 

attributes of the longissimus dorsi muscle after 45 min and 

24h of slaughter were comparable, while redness and 

yellowness values were significantly higher in group C after 

24h of slaughter. The cooking yield, emulsion stability and 

pH were comparable, while TBARS values showed 

significantly higher lipid oxidation in group T. The findings of 

the study indicated that carcass traits and dressing 

percentage were not affected by feeding regimes on pre 

weaning lambs.

Compositional analysis of milk from Sirohi goat and 

Patanwadi sheep: The fat, SNF, protein, lactose and 

salt contents in goat milk were 4.53, 8.97, 3.27, 4.94 and 

0.73%, respectively. 

Compositional analysis of Sirohi goat milk

Parameter Mean±S.E. (n=18)

Fat (%) 4.53±0.10

SNF (%) 8.97±0.19

Density 29.8±0.55

Protein (%) 3.27±0.07

Lactose (%) 4.94±0.10

Freezing point (ºC) -0.59±0.01

Conductivity 6.00±0.10

pH 6.42±0.03

Salt (%) 0.73±0.02
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 st thSheep milk composition was analyzed from 1  to 13  

week. All the milk constituents differed significantly on 

stweekly analysis. Fat content increased from 3.73 (1  
thweek) to 8.67% (13  week).

Consumer evaluation of mutton nuggets: Consumer 

evaluation of mutton nuggets prepared in the section 

was performed by different panelists (50) including 

trainees, student, farmer etc. The results indicated that 

respondents rated excellent to very good score on 8-

point hedonic scale.

Overall Acceptability

Binding

Texture

Juciness

Flavour

Apearance & Colour

Score
6.8           7          7.2         7.4         7.6

Consumer evaluation of mutton nuggets

Compositional analysis (Mean±S.E.) of Patanwadi sheep milk

Week Fat SNF Density Protein Lactose Freezing Conduc- pH Salt

(n) (%) (%) (%) (%) (%) point (ºC) tivity  (%)

h a a ab a c ab a1 (48) 3.73±0.27 12.55±0.14 42.75±0.74 4.60±0.05 8.20±1.33 .0.78±0.01 5.28±0.09 6.57±0.02 1.03±0.01
fgh abc ab ab ab abc ab ab2 (51) 4.43±0.32 11.80±0.21 40.28±1.42 4.32±0.08 6.5±0.11 -0.78±0.01 5.08±0.07 6.48±0.12 0.97±0.02
gh abc abc a ab abc a abc3 (38) 4.25±0.44 11.76±0.20 39.58±1.23 5.26±0.95 6.47±0.11 -0.78±0.01 5.14±0.10 6.59±0.03 0.96±0.02

efgh bcd abcd ab ab abc ab abc4 (37) 4.71±0.48 11.52±0.30 37.85±1.47 4.17±0.11 6.32±0.16 -0.78±0.01 5.32±0.20 6.52±0.06 0.95±0.02
cde cd def b b aa b bc5 (27) 6.13±0.67 10.82±0.45 34.02±2.23 3.91±0.16 5.99±0.24 -0.70±0.02 5.10±0.10 6.29±0.12  0.91±0.04
defg abc bcde ab ab ab ab abc6 (38) 5.66±0.40 11.65±0.24 37.34±1.29 4.27±0.09 6.42±0.13 -0.71±0.02 5.36±0.06 6.53±0.11 0.96±0.02
def bcd bcde ab ab c ab abc7 (44) 5.86±0.37 11.54±0.30 36.77±1.53 4.25±0.13 6.39±0.19 -0.76±0.01 5.16±0.06 6.38±0.07 0.97±0.03
cde ab abcd ab ab bc ab ab8 (42) 6.08±0.41 11.97±0.21 37.99±1.19 4.39±0.08 6.57±0.12 -0.76±0.01 5.07±0.08 6.37±0.04 0.99±0.01
cd bcd bcde ab ab c ab bc9 (24) 6.49±0.38 11.44±0.36 35.75±1.60 4.15±0.17 6.33±0.20 -0.76±0.01 4.74±0.21 6.45±0.08 0.92±0.05

bcd bcd bcde ab ab c ab abc10 (20) 7.07±0.72 11.40±0.42 35.59±1.53 4.28±0.10 6.47±0.14 -0.76±0.01 5.12±0.26 6.36±0.04 0.96±0.03
abc bcd cde ab ab c ab abc11(19) 7.57±0.54 11.13±0.36 35.03±1.20 4.19±0.08 6.29±0.12 -0.77±0.01 4.89±0.10 6.45±0.04 0.96±0.02
ab bcd ef b ab abc ab bc12 (17) 8.34±0.45 11.05±0.23 32.33±1.28 4.06±0.09 6.12±0.12 -0.75±0.01 4.89±0.06 6.44±0.04 0.94±0.02
a d f b b abc ab c13 (13) 8.67±0.51 10.60±0.18 29.37±1.35 3.84±0.07 5.83±0.09 -0.74±0.01 4.98±0.13 6.48±0.05 0-89±0-01

Means bearing different superscripts are significantly different (P<0.05)
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158 farmers were treated for ailments like enteritis, 

lameness, abortion, pica, pyrexia and tick infestation.

Participatory agricultural development: A total of 

1250 visitors got benefited from the displays of 

technology exhibitions (2) at ICAR-NRCSS, Ajmer and 

ICAR-NDRI, Karnal. A total of 372 beneficiaries 

(agriculture supervisors, farmers and students) from 11 

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 trainings (6) on different aspects of 

sheep, goat and rabbit rearing (206 participants, 153 

men and 53 women), Farmer Field School (85 

participants), National Kisan Diwas (70 farmers), Mahila 

Kisan Diwas (35 women farmers), World Soil Day (44 

farmers) and Pradhan Mantri Kisan Samman Nidhi 

Yojana (150 farmers).

Mera Gaon Mera Gaurav: A total of 45 villages were 

covered by nine teams of scientists. Farmers (3946) 

were benefited through visits (14), interface meetings 

(7), trainings (10), demonstrations (16), mobile based 

advisory (6), literature support (5) awareness campaign 

(6) and input support (5). In addition, 372 farmers were 

benefited through inter-institutional linkage with 6 

agencies and facilitation for 4 new technologies.

Health camp in village

TRANSFER OF TECHNOLOGY AND

SKILL DEVELOPMENT

Improvement in productivity of sheep and 

rabbit through technological testing, 

transfer and adoption under field conditions

Institute project: TOT/01/01/20-25

LR Gurjar, SC Sharma and RL Meena

The institute has adopted 24 villages (20 under TOT 

project and 4 under Sansad Adarsh Gram Yojna) for 

demonstration and transfer of technologies at the 

farmer's door. During the year, a total of 9130 sheep 

were covered (Malpura- 4160 and Kheri crosses- 4970).

Breeding and genetic improvement: A total of 71 

flocks were covered in three clusters (Bhipur, Malpura 

and Chawandiya) of TOT area. The overall average 

body weight of lambs in field flocks at birth, 3, 6 and 12 

month of age were 3.24, 14.83, 25.16 and 31.02 kg, 

respectively. The average first six monthly GFY in the 

field was 539.0 g/lamb.

Demonstration of reproductive techniques: A total of 

110 ewes in seven flocks of Balapura and Bachhera 

village were synchronized for estrus using intra-vaginal 

sponges. Fixed time AI was done in 84 Kheri ewes using 

liquid chilled semen of Patanwadi ram twice a day at 12 

hour interval. Twenty six Malpura ewes were mated 

naturally. The lambing rate with AI was 47.61%. Farmers 

were also made aware about the better reproductive 

management of the animals and preventive and control 

strategies for abortion storm in ewes.
 

Health measures: The annual morbidity and mortality in 

adopted flocks were 35.70% and 12.07%, respectively. 

During the year, a total of 4970, 3045 and 3570 sheep 

were vaccinated against ET, PPR and Sheep pox, 

respectively. Besides, 13560 anthelmintic doses were 

used to manage GI parasites while 2475 sheep were 

given foot bath. Need based health camps (5) were 

organized in different villages. In these camps a total of 

657 animals (212 sheep and 445 goats) belonging to 
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Livestock based activities under Farmer FIRST Programme

In crop based module, introduction of improved variety of 

mustard (Giriraj) resulted in 22.5% higher yields over local 

control. Sowing area of Kasuri-methi was increased from 

15 ha in 2019 (30 farmers) to 93 ha in 2020 (150 farmers), 

replacing mustard area and provided double profit as 

compared to mustard. Wheat variety DBW-222 (Karan 

Narendra) and Barley variety DWRB-160 (Karan 

Maltsona) were provided to 40 and 10 farmers, 

respectively to demonstrate the farmers improved high 

yielding cultivar of these crops.

In horticulture based module, 700 plants were provided to 

19 farmers. Survivability of Karunda, Lemon and 

Drumstick was 60, 50 and 80%, respectively. In NRM 

based module, 19 vermi-compost units were established 

(18 farmers) with productivity/unit/year of 793 kg vermi-

compost and 105 liter of vermi wash.

Awareness was created about recent development in 

agriculture and animal husbandry by organizing exposure 

visit of farmers to Avikanagar on Foundation Day of 

institute (4 Jan 2020, 30 no.), women farmers (27 and 28 

Jan 2020, 40 no.) and scientist farmers interaction 

meeting (at Chosla on 28 Jul 2020, 30 no.), Farmer field 

school and meeting (at Arnia on 3 Nov 2020), farmers 

meeting on World Soil Day (at Soda on 7 Dec. 2020, 50 

no.) and on Kisan Diwas (15 no.).

Participatory agricultural development 

for livelihood security and economic 

empowerment of farmers in semi-arid 

region of Rajasthan

Farmer FIRST

SS Dangi, Raj Kumar (up to 12.08.2020), LR Gurjar, SC 

Sharma, RL Meena, PK Mallick, B Lal (up to 13.11.2020), BS 

Sahu and RL Bairwa

The technologies were demonstrated to farmers in 

adopted villages through community based modules. In 

livestock based modules, six Patanwadi rams were 

distributed to farmers for mating in their flocks. After 

mating, farmers got 85 lambs and sold 45 lambs of 

Patanwadi cross and received 16.7% more price. Estrus 

synchronization was performed in 61 ewes. Artificial 

insemination was performed in 300 buffaloes (189 

farmers) with semen of elite bull obtained from ICAR-

CIRB, Hisar. Total 96 calves (male-38, female-58) were 

born during 2020. Need based PPR vaccination (1200 

doses) and therapeutic interventions were also provided 

to sheep and goats. 

Awareness creation activities 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 field units (annual target of 100 rams 

sale/distribution) located at different states of the 

country. Coordinating cell is located at ICAR-CSWRI, 

Avikanagar, Rajasthan.

Cooperating Units under NWPSI

Location Breed

Farm units

ARC (ICAR-CSWRI), Bikaner  Marwari

ICAR-CIRG, Makhdoom Muzaffarnagari

MPKV, Rahuri Deccani

LRS (SVVU), Palamner Nellore 

Field units

PGRIAS (TANUVAS), Kattupakkam Madras Red 

ARC (ICAR-CSWRI), Bikaner Magra

Flock strength at farm units (as on 31.12.2020): The 

total flock strength of sheep on closing of year 2020 was 

524 for Marwari, 555 for Muzaffarnagari, 595 for 

Deccani and 532 for Nellore farm unit. The population of 

adult male and female is as under:

Breed Adult male Adult  female Overall 
  
Marwari 130 394 524

Muzaffarnagari 120 435 555

Deccani 204 391 595

Nellore 132 400 532

Total 586 1620 2206

Sheep covered by field units (as on 31.12.2020): A 

total of 182 sheep breeders having 17615 sheep 

including 10646 breedable ewes were covered for 

performance recording and improvement in Madras Red 

and Magra field units. 

Details Madras Red Magra Total 

No. of sheep breeders  113 69 182

No. of sheep registered  10496 7119 17615

No. of breedable ewes  6352 4294 10646

No. of animal identification  1095 2530 3625

No. of performance recording 6458 1522 7980

Sale / distribution of superior germplasm: During the 

year 2020, a total of 535 males and 192 females sheep 

of different breeds were sold for genetic improvement of 

farmers' flock.
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Sale / distribution of superior germplasm

Breed                 Male                 Female  Total

 Hogget Adult Hogget Adult

Marwari 32 91 9 10 142

Muzaffarnagari 8 84 8 50 150

Deccani 51 13 20 2 86

Nellore 0 26 0 0 26

Madras Red 0 121 0 0 121

Magra 12 97 20 33 162

Total 103 432 57 95 687

Performance of sheep breeds: The average body 

weights at different stages, lambing rate and annual 

GFY obtained in farm and field units are as under:
 

 

Performance of sheep breeds

Breed                     Mean body weight (kg)  Lambing (%) Annual  GFY (g)

 Birth 3 M 6 M 12 M 

Farm units

Marwari 2.98±0.04  15.82±0.17  25.29±0.30 34.22±0.47 86.59 1217.79±25.63 

Muzaffarnagari 3.81±0.04 16.30±0.18 25.97±0.25 37.75 80.00 815.00

Deccani 3.24±0.01 14.51±0.15 24.26±0.20 29.36±0.30 85.00 949.35±8.20

Nellore  2.63±0.03 13.41±0.52 21.30±0.22 24.71±0.21 89.62 NA

Field units

Madras Red  2.56±0.02 10.33±0.07 14.44±0.09 19.64±0.16 75.00 NA

Magra 2.94±0.01 14.97±0.05 22.72±0.06 28.07±0.10 78.01 NA

NA- Not available
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MEGA SHEEP SEED PROJECT

The Mega Sheep Seed Project was started on 

01.04.2009. Presently, 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' flock by production and 

distribution/sale of 70 superior breeding rams to cover at 

least 2500 breedable ewes of farmers/year/unit.

Development of nucleus flock of improved sheep 

genetic resources: Four nucleus flocks of important 

indigenous sheep breeds have been established in their 

breeding tracts through selection based on 6 month 

body weight of the lambs. The nucleus flock strength of 

different breeds as on 31.12.2020 was as follows:

Unit  Male Female Total Breedable ewes

Mandya 137 435 572 319

Mecheri 172 451 623 316

Sonadi 75 210 285 153

Malpura 151 484 635 396

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 flock. The ram distribution and 

ewe coverage during the year are as follows:

Unit  No. of rams  Breedable 

 Distributed/ Sold Total  ewes

 Redistributed   covered 

Mandya 52 76 128 2219

Mecheri 31 100 131 2250

Sonadi 71 00 71 1620

Malpura 15 78 93 590

Total 169 254 423 6679

Performance of sheep breeds: The average body 

weights at different stages, lambing rate and annual 

GFY obtained in farm and field units are as under:

Performance of sheep breeds

 Breed Flock                     Mean body weight (kg)  % Lambing  Annual

  Birth 3 M 6 M 12 M (Av. basis) GFY (g)

Mandya Farm 2.21±0.01 11.32±0.06 16.19±0.08 22.39±0.11 96.24 587.65±7.85

 Field 2.15±0.01 10.93±0.02 15.75±0.04 21.49±0.05 97.56 512.54±5.72

Mecheri Farm 2.65±0.03 12.00±0.25 15.77±0.53 22.32±0.64 90.50 NA

 Field 2.55±0.04 11.37±0.10 14.24±0.17 NA 90.00 NA

Sonadi Farm 2.99±0.06 11.45±0.54 21.37±0.96 27.32±0.30 88.00 904.92±22.28

 Field 2.59±0.01 10.92±0.09 16.17±0.14 22.49±0.38 67.28 NA

Malpura Farm 3.17±0.03 16.38±0.18 24.08±0.40 31.73±0.28 82.57 939.02±0.02

 Field 3.34±0.01 13.83±0.06 19.16±0.25 33.22±1.21 62.46 402.00±0.00

NA- Not available
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Health care and other inputs to the registered 

farmers' flocks: In addition to the free distribution of 

genetically improved breeding rams of the respective 

breeds, the registered flocks 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 flock were 

also provided.
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pattern of IRC meeting has been changed. In order to 

maintain social distancing, individual Division /Section 

scientists were invited to attend the respective sessions 

as per the schedule. The scientists from all the three 

regional stations were invited to join virtually. In his 

opening remarks, Director stressed upon the importance 

of patents, consultancies and approaches vis-a-vis 

technologies for farmers / end users. He suggested 

considering the availability of man-power and 

infrastructure while formulating the research activities as 

per thematic area. 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. He also 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. The progress of the research projects was 

presented by PI of the projects and RPF-I for new projects 

were presented and discussed.

RESEARCH AND TECHNOLOGY 

MANAGEMENT

 Research Management

The PME Cell in the institute coordinates and synthesizes 

the recommendations of QRT, RAC, IRC and recommend 

research priorities of the institute for research in the sheep 

sector. PME Cell coordinates and arranges the annual 

monitoring of ongoing projects and evaluation of 

completed projects through RAC and IRC. It maintains a 

database on publications, technologies developed, 

consultancies, projects undertaken in the past and on-

going projects and linkages with line departments. This 

year RAC meeting was not held due to country-wide 

lockdown in lieu of pandemic of COVID-19.

Institute Research Committee (IRC) Meeting

Annual Institute Research Committee (IRC) meeting was 

held during 27-29 May, 2020 under the Chairmanship of 

Dr Raghvendar Singh, Director (Acting) ICAR-CSWRI, 

Avikanagar. Director welcomed all the members of PMC 

and participants of IRC and informed that this year due to 

pandemic Covid-19 and situation of lock-down, the 

IRC meeting at ICAR-CSWRI, Avikanagar
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 The Half yearly IRC 2020 meeting was held during 29-30 

December 2020 under the Chairmanship of Dr Arun 

Kumar, Director, ICAR-CSWRI, Avikanagar. Director 

welcomes all the members of PMC and scientists of the 

institute. He emphasized for timely submission of reports 

and information as and when asked and urged scientists 

to complete the targeted activities in time-frame. Further, 

he suggested to revisit the committed research activities 

and facilities required, so necessary amendments can be 

incorporated while revising the SFC (2021-26). Dr C.P. 

Swarnkar, Scientist (SG), PME Cell informed the house 

about status of RPF-I (2020-25) and RPF-III (2017-20). 

The actions taken on recommendations of RAC and IRC 

were also presented and discussed.

Monitoring and Evaluation of Research 

Projects

During the period, 29 institute projects, 12 ICAR funded 

projects (AICRP, NWPSI, MSSP, Network) and 5 

externally funded projects (DBT, DST, CWDB) 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 prolific Avishaan sheep

 2 Genetic improvement and development of Patanwadi as dairy sheep

 3 Genetic improvement of Chokla sheep for carpet wool production

 4 Genetic evaluation and improvement of synthetic sheep under sub-temperate climatic condition for fine wool  production

 5 Performance improvement of Bharat Merino sheep through selective breeding

 6 Genetic improvement of Avikalin sheep through selective breeding

 7 Identification of genetic and non-genetic factors responsible for lustrous wool trait in Magra sheep

  Programme 2: Enhancing productivity of sheep by nutrition and reproduction

 8 Augmenting mutton production and its value addition through rumen manipulation and economic feed formulation

 9 Nutritional assessment of multiple foetus bearing Avishaan ewes for complete production cycle

 10 Nutritional and immunomodulatory potential of selected herbs of arid climate as feed additives in sheep

 11 Innovative interventions for improving fertility rates of liquid and cryopreserved ram semen

 12 Identifying novel physiological and biotechnological interventions to improve reproductive efficiency of ewe

 13 Adaptation and mitigation of stress in sheep

 14 Indexing climatic stress and development of climate resilient shelter system for commercial sheep farming

 15 Evaluation and validation of bioactive potential of sheep milk

 16 Induction of cyclicity through melatonin intervention in sheep

 17 Identification of suitable peptide mediated OSN targeted nano-delivery system for Brain

 18 Managing natural resources and soil health through agronomic approaches for sustainable fodder production for  sheep

 19 Maximizing nutrient output through bio-fortification of forages for augmenting sheep production

  Programme 3: Disease surveillance, health care and disease diagnostic tools

 20 Assessment of changing epidemiology and management of economically important sheep and goat diseases

 21 Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus

 22 Epidemiological investigation of caseous lymphadenitis and brucellosis in small ruminants

  Programme 4: Enhancing rabbit productivity for meat and wool

 23 Improvement and production performance evaluation of broiler rabbits along with refinement of package of practices for 
different climatic conditions

 24 Development and validation of advance strategies for augmenting profitable broiler cuniculture in South Indian states

 25 Genetic improvement of German Angora rabbit for wool production under Sub-temperate climatic region

  Programme 5:  Post-harvest technology for sheep, goat and rabbit produce

 26 Textile engineering interventions for effective use of coarse wool and development of eco-friendly woollen products

 27 Green chemistry approaches for the dyeing and functional finishing of woolens

 28 Development and quality evaluation of value added sheep, goat and rabbit produce

  Programme 6: Transfer of technology and skill development

 29 Improvement in productivity of sheep and rabbit through technological testing, transfer and adoption under field 
conditions
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Memorandum of Understanding (MoU)

Institute has developed MoUs with universities and 

institutions 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. The list of universities and institutions 

entered into MoU with the institute is given below:

 B. ICAR Funded projects

 1 Genetic improvement of Malpura sheep for mutton production in farm and field (MSSP)

 2 Improvement of Marwari sheep for carpet wool production through selection (NWPSI)

 3 Evaluation and genetic improvement of Magra sheep in field 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)

 7 Nutritional and physiological approaches for enhancing reproductive performance in animals (AICRP)

 8 Gastrointestinal Parasitism (All India Network Programme)

 9 Neonatal Mortality in Farm Animals (All India Network Programme)

 10 Network Project on Veterinary Microbe (Network Programme)

 11 Indian Network of Fisheries and Animal Antimicrobial Resistance (INFAAR)

 12 Participatory agricultural development for livelihood security and economic empowerment of farmers in semi-arid  region 
of Rajasthan (Farmer FIRST)

 C. Externally Funded projects

 1 Identification and characterization of peptidic antagonist to the recombinant cysteine synthase protein of Haemonchus 
contortus (DST-SERB project)

 2 Enhancing food and water security in arid region through improved understanding of quantity, quality and management 
of blue, green and grey water (DST project)

 3 Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated fatty acids in sheep (DST-
SERB project)

 4 Engineering of high value textiles from the blends of wool, Camel, Pashmina and Angora rabbit hair (Inter-institutional 
project)

 5 Development of coarse wool based composites (CWDB project)

 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, Chattisgarh 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, Hissar, 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
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Students Undertaking Research Work at the 

Institute

During the year a total of 15 students from eight 

universities completed their Ph.D. (6), M.V.Sc. (7) and 

M. Tech (2) research work. Like-wise, a total of 10 

students from three universities are conducting their 

Ph.D. (6) and M.V.Sc. (4) research work as detailed 

below:

Consultancy Services

Institute provided consultancies to entrepreneurs, 

farmers, industry people, artisan and government 

organizations, research and academic institutions in 

areas of sheep production, health and wool, meat and 

milk utilization. This year a consultancy service in the 

area of wool processing, Amber Charkha and training 

was extended to Govt. PG College, Rajouri (J&K) with a 

charge of Rs. 1.20 lakh. 

Institute Management Committee (IMC) meeting

Institute Management Committee meeting was held on 
th16  March 2020 at ICAR-CSWRI, Avikanagar under 

chairmanship of Dr. Raghvendar Singh, Director (Acting). 

He briefed the members about the ongoing research and 

developmental activities in the Institute. The action taken 

report on recommendations of last IMC meeting was 

presented by Sh. Suresh Kumar, CAO and Member 

Secretary. ATR of previous meeting was approved and 

new agenda items were discussed in the meeting.

IMC meeting

 S. N. Name of student Degree      University      Co-guide Status

 1 Sushma  Rani Ph.D. CCSHAU, Hisar Dr Vinod Kadam Completed

 2 Mamoni P Bohra Ph.D. AAU, Johrat Mr Seiko Jose Completed

 3 Reena Roy Ph.D. AAU, Johrat Mr Seiko Jose Completed

 4 Haree Charan Meena Ph.D. PTU, Jalandhar Dr DB Shakyawar Completed

 5 Ashma Khan Ph.D. The IIS University, Jaipur Dr DB Shakyawar Completed

 6 Sadhna Ph.D. Banasthali Vidyapith, Niwai Dr Ajay Kumar Completed

 7 Abhishek Devkatte M.V.Sc. COVAS (MAFSU), Udgir Dr Rajiv Kumar Completed

 8 Jayesh Vyas  M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed

 9 Ram Kumar Saran M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed

 10 Priyanka Kumari M.V.Sc. RAJUVAS, Bikaner Dr H K Narula Completed

 11 Tapendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini  Completed

 12 Shivendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed

 13 Sanjeev Singh M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed

 14 Parikshit Bajpai M.Tech. UPTTI, Kanpur Dr DB Shakyawar Completed

 15 Ravi Sonkar M.Tech. UPTTI ,Kanpur Dr Ajay Kumar Completed

 16 Ninu Pooniya  Ph.D.  CCSHAU, Hisar Dr Vinod Kadam Pursuing

 17 Yogita Singh  Ph.D. MPUTI, Udaipur  Dr Vinod Kadam Pursuing

 18 Garima Choudhary Ph.D. RAJUVAS, Bikaner Dr HK Narula Pursuing

 19 Sarita Kumari Ph.D. RAJUVAS, Bikaner Dr Arvind Soni Pursuing

 20 Abhishek Joshi Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing

 21 Kritika Dhyal Ph.D. RAJUVAS, Bikaner Dr Chandan Prakash  Pursuing

 22 Upkar Chaudhary M.V.Sc. RAJUVAS, Bikaner Dr CP Swarnkar Pursuing

 23 Nikhil Pal Bajia M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini Pursuing

 24 Krishna Kumar Sharma M.V.Sc. RAJUVAS, Bikaner Dr Chandan Prakash  Pursuing

 25 Shafiullah Stanikzai M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing 
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(Intellectual Property Management and Technology 

Transfer/ Commercialization Unit). All action pertains to 

the filing 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 N Shanmugam, I/C, Division of TMTC, ICAR-CSWRI, Avikanagar

  Dr SS Misra, Principal Scientist, Division of AGB, ICAR-CSWRI, Avikanagar

  Dr LR Gurjar, I/C TOT & SS, ICAR-CSWRI, Avikanagar

  Dr PK Mallik, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar

  Dr Davendra Kumar, Principal Scientist, PME Cell, ICAR-CSWRI, Avikanagar

  One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary Dr FA Khan, Principal Scientist and Nodal officer, ITMU

Patent applications filed

Institute Technology Management Unit 

(ITMU)

Patents ensure property rights (legal title) for the 

invention for which patent have been granted, which 

may be extremely valuable to an individual or an 

institution. The patents are being filed through ITMU 

 S. N. Application No. Date of filing     Title    Inventors

 1 2020111011700 19.03.2021 Woven cotton cloth covered coarse  DB Shakyawar, N Shanmugam,  

    wool needle punched eco friendly quilt  Ajay Kumar,  VV Kadam,  S 

    comforter for cold weather protection Jose, Arun Kumar and A Sahoo

 2 202111010071 10.03.2021 Method of lustre evaluation of textile  Ajay Kumar,  DB Shakyawar, 

    fibre Rajiv Kumar, AS Meena, NL 

     Meena, Ashish Chopra and 

     Mahendra Uttam

 3 202011057021 29.12.2020 A complete feed block (Avi-Batika) and RS. Bhatt and A Sahoo

    a method for preparing the same

 4 202011049589 13.11.2020 Coarse wool fabric reinforced high  VV Kadam, DB Shakyawar, N 

    strength composite and its preparation Shanmugam, S Jose and Ajay 

     Kumar

 5 201911009676A 13.03. 2019 Liquid milk formula RS Bhatt, A Sahoo and SK

    Published on 18.09.2020 Sankhyan

 6 2114/DEL/2010 06.09.2010 Low cost, indigenous vaginal sponges  SMK Naqvi, Sajjan Singh and

    for estrus control in buffaloes Davendra Kumar

 7 2486/DEL/2009 03.12.2009 Fermentation vessel for conducting gas  RC Jakhmola, SKS Raghuvansi, 

    production studies (in vitro): Fabrication,  Narendra Singh and MK Tripathi

    protocol and uses

 8 2108/DEL/2009 12.10.2009 Method for manufacturing an economic  MK Tripathi and SA Karim

    fermented animal feed for probiotic 

    applications

  9 240/DEL/2009 06.02.2009 Area specific mineral-mixture pellets  AK Shinde, SK Sankhyan and

    for augmenting reproduction and SA Karim

    production in sheep
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Patents granted

Copyright granted

S. No. Patent No. Title Inventors Date of grant

1 340284 Identification of cashmere (Pashmina) Rajiv Kumar, DB Shakyawar, 07.02.2020

  fibre from processed textile PK Pareek, LLL Prince, AS

  products by PCR-based techniques Meena, Satish Kumar, ASM

   Raja, SA Wani and SA Karim

2 344857 Low cost, indigenous cradle for safe  VP Maurya, V Sejian, SMK  24.06.2020

  restraining of sheep for pregnancy  Naqvi and SA Karim

  diagnosis

S. No. Registration No.                                   Title             Inventors

1 CF-4449/2019 Cinematographic film on methane estimation by sulfur  RS Bhatt

  hexachloride tracer technique

2 CF-4501/2019 Cinematographic film on memnaprash RS Bhatt

3 SW-8118/2014 Computer Software Work-FROGIN (Forecasting for CP Swarnkar, Dhirendra 

  Rajasthan on Ovine Gastrointestinal Nematodiasis)  Singh, FA Khan and VK 

   Singh

4 CF-3786/2014 Cinematograph Film Work- Semen Collection and  SMK Naqvi

  Artificial Insemination (AI) in Sheep
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Trademarks filed and registered 

Technology commercialised at Institute level: 

During the year, a total of six technologies were 

commercialised at Institute level and Rs 18,90,181.00 

were generated as revenue.

S. No. Application / Registration  No. and date  Title  Status

1 4910021 / 18.03.2021   Avi-Cookies Filed

2 4794154 / 24.12.2020   Avi-Cripa Filed

3 4794155 / 24.12.2020   Avi-Rakshak Filed

4 4794156 / 24.12.2020   Avi-sep Filed

5 3513446 / 24.03.2017   Memnaprash Registered

6 3513447 / 24.03.2017   Avikhad Registered

7 3513442 / 24.03.2017   Avikaminmix Registered

8 3513445 / 24.03.2017   Avikesil-S Registered

Technology Revenue generated (Rs.)

 2017-18 2018-19 2019 2020

Indigenous progesterone impregnated vaginal sponges 57039.00 145231.00 71947.00 76193.00

Superior breeding rams and bucks of sheep and goat 1101380.00 692700.00 1154500.00 923730.00

Area specific mineral mixture 64400.00 11725.00 4200.00 2870.00

Memnaprash 42210.00 3780.00 - 2520.00

Wool products 671842.00 792719.00 356408.00 323631.00

Meat products 67148.00 51222.00 309947.00 561237.00

Total 2001019.00 1697377.00 1897002.00 1890181.00



151

Annual Report 2020

ICAR-Central Sheep & Wool Research Institute

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 that 20-25% of the employees will be attending 

the training programmes in a year, i.e., once in 4 years 

each employee will be attending a training programme to 

improve his skill and efficiency. During the year from the 

institute 12 scientists, 14 technical staff and 1 

administrative staff attended training programmes to 

improve their skill and capacity building in recent areas of 

research and management.

HUMAN RESOURCE DEVELOPMENT 

Participant Period Webinar / Training programme Venue / Organized by

Scientists

S.R. Sharma 22 Oct 2020 Online Training on Effective Health Management  ICAR-IIHR, Bengaluru

  for Enhancing Work Efficiency of ICAR Employees

F.A. Khan 12-28 Sep 2020 Virtual Workshop cum Training Programme on  ICAR, New Delhi

  IPR in Agricultural Research and Education in India

G.G. Sonawane 22- 23 Jun 2020 Understanding Basics of Antibiotics in Context of 

  Antimicrobial Resistance for INFAAR Members

  Quality Management System in AMR Laboratories 

 24 Sep 2020 for the Indian Network for Fisheries and Animals  ICAR, New Delhi 

  Antimicrobial Resistance (INFAAR)

Vinod Kadam 08 May 2020 ICAR, New Delhi Online Training on Management Information  

  System (TMIS) for HRD Nodal Officers of ICAR 

 Science leadership workshop  22-27 Jun 2020 IAS, Bangalore

 5 Jul 2020 New Dimensions of Future Textiles and Career UPTTI, Kanpur

  Opportunities

 17-19 Aug 2020 Orientation Workshop and Training Program  ICAR-NAARM,

  for ABI Projects  Hyderabad 

 12-28 Sep 2020 Intellectual Property Rights in Agricultural  ICAR, New Delhi

  Research & Education in India

Shilpi Kerketta 23 Nov - 02 Dec 2020 Training Program on Estrus synchronization  ICAR-CSWRI,

  and AI in sheep Avikanagar

Pachaiyappan K 1-5 Sep 2020 Online Training Programme on IP Valuation and  ICAR-NAARM, 

  Technology Management Hyderabad

 8-28 Sep 2020 Online Training program on Innovative Practices in 

  Extension Research and Evaluation

Nirmala Saini 1-21 Dec 2020 Training program on Physio-Biochemical and  College of Vet. Sci.

Ashok Kumar  Biotechnological Approaches for Optimization  & AH, Mhow

Chandan Prakash  of Health and Reproduction in Animals (online)

Vijay Saxena 21-25 Sep 2020 Online Program on Emotional Intelligence Hyderabad

Sarobna Sarkar 24-26 Nov 2020 Hands on Training cum Workshop on Livestock  ICAR-NIANP, 

  Methane Emission: Assessment, Impact and  Bengaluru

  Amelioration Strategies

Arvind Soni 17-21 Nov 2020 Webinar Programme on Market Research and  ICAR, New Delhi

  Value Chain Management of Agricultural 

  Commodities
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Technical staff

M.S. Ghintala 21- 23 Jan 2020 Training Programme on Repair and Maintenance of  ICAR-CIAE, Bhopal

  Office, Residential Building including Guest Houses

Pradeep Kumar 10-15 Feb 2020 Training Programme on Experimental Data Analysis ICAR-IASRI, 

Jatav  Training Programme on Livestock Assistant and  New Delhi

 03-05 Nov 2020 Technical Personals for Skill Development ICAR-CSWRI,

    Avikanagar

Sohan Lal Ahari 03-05 Nov 2020 Training Programme on Livestock Assistant and  ICAR-CSWRI, 

D.K. Yadav  Technical Personals for Skill Development Avikanagar

Ram Khilari Meena

Ram Rai Meena

Yogi Raj Meena

Jagdish Prasad Gurja

Avtar Singh

Pillu Meena

Surendra Singh Rajput

Shiv Prakash Kast

Mohan Singh

Sita Ram Mali

Administrative and Finance staff

Ramavatar  27-31 Jan 2020 Training Programme on Capacity Building  ICAR-NAARM, 

Sharma  Programme for CJSC Members of ICAR  Hyderabad

  Institutes/HQs

Participant Period Webinar / Training programme Venue / Organized by

Training Programmes Conducted 

Institute is regularly organizing training programmes on 

different aspects of small ruminants for farmers and on 

advances in sheep production for Veterinary Officers and 

other technocrats. The institute organized several short-

term training programs in specialized areas for the 

scientists, sheep farmers, entrepreneurs, professionals 

and other stakeholders. The details of trainings organized 

during 2020 are given below:

Title Number                   Agency Period

Farmers
Improved sheep, goat and rabbit rearing 50 SCSP Project,  Avikanagar 01-10 Jan 2020

Modern techniques of machine shearing  30 ATMA, Bikaner 27 Jan - 02 Feb 2020

in sheep

HksM+ mRiknu c<kus gsrq oSKkfud rduhdh 30 ATMA, Bikaner 28-29 Jan 2020

Ik”kq ikyu ds oSKkfud rjhdksa }kjk HksM+ mRiknu  30 ATMA, Bikaner 30-31 Jan 2020

esa lq/kkj

HksM+ ikyu esa vk; o`fö ,oa oSKkfud Áca/ku 30 ATMA, Bikaner 13-14 Feb 2020

Garment manufacturing  12 SCSP Project,  Avikanagar 14 Feb - 14 Mar 2020

e#LFkyh; {®«k esa HksM+ ikyu dk oSKkfud Áca/ku 30 ATMA, Bikaner 18-19 Feb 2020 

Improved sheep, goat and rabbit rearing 50 SCSP Project,  Avikanagar 20-29 Feb 2020

leafor [ksrh Á.kkyh esa HksM+ ikyu dk oSKkfud  30 ATMA, Bikaner 26-27 Feb 2020

egRo

Sheep and rabbit rearing 20  SCSP Project,  Avikanagar  02 - 06 Mar 2020

Scientific sheep farming to enhance tribal  150 TSP, NWPSI, ARC, Bikaner 4 -5 Mar 2020

farmer's income (at KVK, Badgon, Udaipur

and Hajari Gurha, Pratapgarh) (3 no.)
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Manufacturing of cotton face mask (5 no.) 25 SCSP Project,  Avikanagar 18-22, 26-30 May, 2-6, 

   15-19, 22-26 Jun 2020

Advances on sheep, goat and rabbit  156  ATMA, Tonk

production (4 no.) 

Woolen processing, handicrafts and  10 ICAR-CSWRI, Avikanagar 29 Jul-28 Oct 2020

apparel manufacturing

Rabbit  husbandry - Queries and  100 Kalnadai Velanmai Monthly  11 Oct 2020

explanations (a webinar)  Farm Magazine and Musiri 

  Institute of Technology 

  Musiri, Tamil Nadu

Advances in sheep and rabbit rearing (2) 40 Tiruparankuntram Union,  2 Dec 2020

  Madurai, Tamil Nadu 3 Dec 2020

Veterinary Officers / technocrats

Livestock Assistant and Technical  13 ICAR-CSWRI Avikanagar 3-5 Nov 2020

Personals for skill development

Hands-on-training programme on "Estrus  18 CWDB, Jodhpur 23 Nov-2 Dec 2020

synchronization and artificial insemination    14-23 Dec, 2020

in sheep (2)

Meat Processing and Technologies  01 Self Sponsered 7-11 Dec 2020

Students

Internship Training Programme (2) 57 Arawali Veterinary College, Sikar 29 Nov – 03 Dec, 

   04-08 Dec, 2020

Title Number                   Agency Period

Besides these, during the year two technical/interactive 

meetings for 40 Veterinary Officers of Kodaikanal and 

Dindigul division (TN) and Animal Husbandry Department 

(Kerala) and a webinar on sheep and rabbit farming 

systems as entities to double the farmers' income by 2022: 

opportunities and challenges for 75 farmers and 25 officers 

were also organized at SRRC, Mannavanur. Three Kisan 

Gosthies / interaction meetings were organized for 105 

farmers at Kotda village (Bikaner). Awareness about 

importance of use of superior breeding ram in field flocks 

was created and discussions were held on three 

amendments in Farm bills. A workshop on women 

empowerment and poverty alleviation was also organized at 

Himmatasar Village, Bikaner.
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With the mission to inculcate a culture of advanced 

motivated entrepreneurship in the animal husbandry 

sector for the growth and success of emerging technology 

in small ruminant's production, utilization and allied 

sectors, ABIC was established at ICAR-CSWRI, 

Avikanagar in October 2019. A total of 11 entrepreneurs 

were registered under the project and five incubates 

signed MOUs for various entrepreneurship activities 

related to the institute technologies. Training to three 

entrepreneurs (self sponsored) were provided on 

chemical processing of textiles (2 participants, 24-25 Aug 

2020) and meat processing and technology (1 participant, 

7-11 Dec 2020). At SRRC, Mannavanur, a total 10 

entrepreneurs actively involved in sheep husbandry and 

rabbitry were identified under ABIC

Eentrepreneurs / firms joined to ABIC, ICAR-CSWRI, Avikanagar

Details of MOUs signed under ABIC

Exchange of MoU signed under ABIC at ICAR-CSWRI, Aviakanagar

AGRI BUSINESS INCUBATION 

CENTRE ( ABIC ) 

S. No.                                              Name and address of incubates

1. Gourav Parmar, Orgo fiber LLP, Vadodara, Gujarat

2. Mukesh Kumar, Ashirwad Live-Stock, Jhunjhunu, Rajasthan

3.  Mr. Ghanshyam Mundra, Kekari, Rajasthan

4. Siya formulations, Jaipur, Rajasthan 

5. Manish Kumar Meena, Star Skill Consultancy Pvt. Ltd. Jaipur, Rajasthan

6. Avinash Maurya and Kriti Gupta, Wabisabi Jaipur

7.  Kamlesh Kumar Kushwaha, Bhumika Animal Breeder Farm, Sheopur Bhopal 

8. Sahjeevan Society, Kutch, Gujarat 

9.  Mohd. Umarshad, S/o Peer Mohammad, Village Mahrauda, Sahson, Allahabad 

10. Sachin Chourasiya S/o Dinesh Chourasiya, Bada Takhta, Tonk , Rajasthan

11. Dr. Avinash Anand, Uttarakhand State Sheep, Goat Rabbit Farmers Co-Operative Federation Ltd., Dehradun

S. No.                           Agency                             Activities

1. Orgo fiber LLP, Vadodara, Gujarat Sapling bag from wool nonwoven 

2. Aashirwad Livestock, Jhunjhunu, Rajasthan Setting up of rabbit farm

3. Mundra Woolen Mill, Kekari, Rajasthan Pashmina shawl manufacturing 

4. Bhumika Animal Breeder Farm, Bhopal, MP Technical mentoring in sheep husbandry practises 

5. Sachin Chourasiya, Tonk, Rajasthan Wool felt, namda and handicraft  manufacturing  
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Exposure Visits

A total of 916 visitors (27 groups) including 215 farmers, 

533 students and 168 officers visited the institute and its 

regional stations to know about the sheep, goat and 

rabbit farming and wool processing.

Exhibition 

Three exhibitions were stalled by institute and its 

regional station on different occasion at various 

institutions of the country. In these exhibitions, 1500 

persons visited the stall and shown interest in applicable 

technologies in sheep production, developed by the 

institute.

AGRICULTURAL TECHNOLOGY 

INFORMATION CENTRE ( ATIC )

Sponsoring agency Number Sponsoring agency Number

                                   Farmer                                                          Students

Krashak Bharaman Dal, Nagaur 45 Collage of Agro forestry and Technology Godra, Gujarat 32

ATMA, Baran 42 Rekha Devi Memorial TT Collage, Malpura 37

ATMA, Sahajapur 10 Dr. Navin Tyagi and Group, Jaipur 4

RSLMTI, Jaipur 31 Subodh Collage, Jaipur 27

Farmers from Ratlam 5 Vivekananda College of Arts and Science, Tiruchengode,  11

  Tamil Nadu

Farmers at NTRS, Garsa (3) 12 Hindustan College of Arts and Science, Coimbatore,  55

  Tamil Nadu

Others 70 Agricultural College, Bapatla, ANGRAU, Guntur District,  66

  Andhra Pradesh

                  Officers/ Technocrates  Kristu Jayanti College (Autonomous), K.Narayanapura,  132

  Bangalore, Karnataka

CBEEO Office  107 Scott Christian College, Nagercoil, Tamil Nadu 14

Arian and Kisangarh

SIAM, Tonk 32 Ramakrishna College of Arts and Science, Coimbatore,  29

  Tamil Nadu

Faculty members from different  29 Madras Christian College, Chennai,Tamil Nadu 35

academic institutions in TN, AP,   Bishop Heber College, Tiruchirapalli, Tamil Nadu 62

Karnataka  Karunya Institute of Technology and Sciences,  4

  Coimbatore, Tamil Nadu

  ASPIRE foundation, Nilakkotai, Dindigul, Tamil Nadu 25

Location (Organizer) Date Number of foot fall

Foundation Day, NTRS, Garsa (Himachal Pradesh) 09 Feb 2020 250

Kisan Mela, ICAR-NRCSS, Ajmer (Rajasthan) 15 Feb 2020 450

National Dairy Mela, ICAR-NDRI Karnal (Haryana) 15-17 Feb 2020 800
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Live webcasts of address by Hon'ble PM Sh. 

Narendra Modi

On the occasion of “Global Potato Conclave 2020” 

address by Hon'ble PM Sh. Narendra Modi was 
thwebcasted live on 28  Jan, 2020 in the institute and 

around 150 staff members attended it.

Further, Institute also organized a Pradhan Mantri Kisan 

Samman Nidhi Yojana (money transfer to farmers) and 

PM address events on 25 Dec 2020 at Avikanagar. Sh. 

Sukhbir Singh Jonapuriya Member of Parliament, Tonk-

Swaimadhopur constituency was chief guest and Sh 

Kanhaiya Lal Choudhary MLA, Malpura- Todaraisingh 

constituency was guest of honour of this programme. 

Public representative of Tonk district like Pradhan, 

Malpura Pancahyat Samiti, Sarpanch and other 

dignitaries, 150 farmers and institute staff were also 

participated in this programme.

MAJOR EVENTS AND FUNCTIONS

Live telecast of Prime Minister's address at Avikanagar
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Celebration of Foundation Day

thCSWRI, Avikanagar: Institute celebrated its 59  
thFoundation Day on 4  Jan, 2020. On this occasion, 

“Farmer Sangosthi” was organized with interaction 

between farmers and scientists. Prof. (Dr.) Arvind 

Kumar, Vice Chancellor Rani Laxmi Bai Central 

Agricultural University, Jhansi, Dr. Gopal Lal, Director, 

ICAR-NRCSS, Ajmer and Dr. P.K. Rai, Director, ICAR-

DRMR, Bharatpur graced the occasion. The 

technologies developed by the institute and elite ram, 

buck and rabbit were displayed to gathering in 

exhibition. Dr. Raghvendar Singh, Director (Acting),  

ICAR-CSWRI, Avikanagar elaborated the progress and 

challenges of the institute. Prof. (Dr.) Arvind Kumar in his 

address appreciated the research work being done by 

the institutes and urged the farmers to take advantages 

of the recent advanced technologies. On this occasion, 

the farmers who supported during the Swachh Bharat 

Mission program were rewarded. The outstanding 

personnel in scientific, technical and administrative 

categories who did excellent work were also awarded.

thNTRS, Garsa celebrated its 58  foundation day on 9 

Feb, 2020. On this occasion, Dr. Raghvendar Singh, 

Di rector  (Act ing) ,  ICAR-CSWRI,  Av ikanagar 

inaugurated the newly constructed stage and 

highlighted the latest farmer-friendly sheep production 

technologies developed by the institute. On this 

occasion, Dr. Sanjeev Nadda, Deputy Director, Animal 

Husbandry Department, Kullu and Dr. K.C. Sharma, 

Programme Coordinator, KVK (CSKHPKV), Bajaura, 

Kullu, elaborated about various livestock schemes run 

by Animal Husbandry Department and trainings being 

carried out by KVK, respectively. Er. R.K. Singh, Head, 

GB Pant National Institute of Himalayan Environment, 

Himachal Unit, Mohal, Kullu (HP) emphasized on 

Himalayan envi ronment  and i ts  susta inable 

development for maintaining sustainable biodiversity in 

hi l ly areas and eco-fr iendly and plastic free 

environment. Ms. Sonika Chandra, District Youth 

Coordinator, Nehru Yuva Kendra, District Kullu (H.P.) 

gave information about various training for the all-round 

Celebration of Foundation Day of ICAR-CSWRI and its Regional Centres
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development of the youth of the society. On this 

occasion, 68 farmers participated in “Farmers-Scientist 

Sangosthi”.

thSRRC, Mannavanur celebrated its 56  foundation day 

and organized a webinar entitled "Sheep and Rabbit 

Farming Systems as Entities to Double the Farmers' 

Income by 2022: Opportunities and Challenges" on 20 

Nov, 2020 at Southern Regional Research Centre 

(ICAR-CSWRI), Mannavanur. Dr Arun Kumar, Director, 

ICAR-CSWRI inaugurated the webinar and addressed 

the participants. In his presidential address, the Director 

urged the staff of SRRC to work further in the direction of 

sheep and rabbit farming community welfare. A total of 

100 participants including 75 sheep farmers and rabbit 

clients, entrepreneurs and 25 experts in different 

disciplines from various parts of the country including 

Tamil Nadu, Pondicherry, Karnataka, Andhra Pradesh, 

Maharashtra, Rajasthan and Himachal Pradesh actively 

participated in the webinar.

Annual Conference and National Symposium 

of SAPICON 2020

Annual Conference and National Symposium of the 

Society of Animal Physiologists of India (SAPICON 

2020) on physiological approaches to address 

environmental challenges for increasing animal 

productivity and farmer's income was organised at 

ICAR-CSWRI, Avikanagar from 18-19 February, 2020. 

Dr Bhuvnesh Kumar, Director, DRDO-Defence 

Institute of Physiology and Allied Sciences, Delhi, Dr 

H. Rahman, Regional Representative for South Asia, 

ILRI, Dr M.L. Madan, Patron, SAPI and former DDG 

(AS), ICAR, New Delhi, Dr V.H. Rao, Dr Raghvendar 

Singh, Director (Acting), ICAR-CSWRI, Avikanagar 

graced the occasion. Dr M.S. Chauhan, Director 

ICAR-NDRI, Karnal was the chief guest in the 

valedictory function. The conference was attended by 

200 delegates.

Release of publications during Inagural session of SAPICON 2020
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th
Celebration of 150  Birth Anniversary of 

“Father of Nation”

ICAR-CSWRI Avikanagar organized quiz and essay 

writing competitions at Institute, State school and 

Kendriya Vidhyalaya, Avikanagar during celebration of 
th150  Birth Anniversary Week of “Father of Nation”  (28 

Sep - 2 Oct, 2020). In addition, an eradication 

programme for Parthenium (Congress grass) under 

Swachchhata Abhiyan and plantation of Neem 

(Azadirachta indica) was also done by the institute staff. 

A workshop on “Relevance of Gandhian principles in 

modern farming” was organized on 2 Oct, 2020 at 

Institute. In this workshop, lectures were delivered on 

“Gandhiji's ideas for sustainable ecology and rural 

development” by Dr. V.K. Saxena, “Mahatma Gandhi 

and self-reliant rural India” by Dr. Ajay Kumar and 

“Gandhiji's agricultural philosophy” by Dr. S.C. Sharma. 

Contractual workers worked at the institute regularly and 

efficiently during COVID-19 period were awarded as 

“Swachchhata SIPAHI”.

NTRS, Garsa organized quiz and painting competitions 

on Gandhiji's philosophy in agriculture, sanitation, 

women empowerment, povery alleviation, village self-

rule, etc. Speaking on the occasion, Mr. Raman Jain, 

Government Senior Secondary School, Mohal-Kullu 

(Himachal Pradesh) highlighted the biography of 

Mahatma Gandhi and recalled the great work done by 

him in the independence of India. He said that Gandhiji's 

ideas should be adopted in our life. Dr. O.H. Chaturvedi, 

Head, NTRS, Garsa threw light on the philosophy of 

Bapu Ji towards truth and non-violence and called for 

the adoption of the above principles to uphold the moral 

values   in the present situation.

ARC, Bikaner organized a debate competition on 26 

Sep 2020. On September 28, 2020, Dr. Devaram 

Kakad, Director, Center for Yoga and Naturopathy, 

SKRAU, Bikaner delivered a lecture on "Making India 

Green and Clean". A workshop on "Empowerment of 

Women and Poverty Reduction through Animal 

Husbandry" was also organized in Himmatsar village, 

in which women were informed about the advanced 

techniques of animal husbandry along with the 

protection of corona. Tree plantation and cleanliness 

campaign was also carried.

thCelebration of 150  Birth Anniversary of “Father of Nation
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National Kisan Diwas

On the occasion of National Kisan Diwas, the birth 

anniversary of former Prime Minister Shri Choudhary 

Charan Singh, a Farmers-Scientist interactive session 

was organized on 23.12.2020 at CSWRI, Avikanagar. 

Dr. Praveen Malik, Animal Husbandry Commissioner, 

Government of India, New Delhi was chief guest on this 

occasion. He inaugurated commercial goat shed at 

Sirohi goat Unit, ICAR-CSWRI, Avikanagar. Dr Praveen 

Malik briefed about the national level animal 

identification tagging drive and different farm profit 

schemes for farmers initiated by the Government of 

India. 

Dr Arun Kumar, Director of the institute expressed his 

heartfelt thanks to all distinguished guests and farmers 

for participating in the event. In the same event, under 

various projects, elite rams and farm inputs were 

distributed to beneficiaries. Over 100 farmers attached 

to various projects of institute participated in the 

program.

Celebration of National Kisan Diwas

Rashtriya Mahila Kisan Diwas

To recognize the contribution of women in Agriculture, 

institute celebrated Rashtriya Mahila Kisan Diwas on 15 

Oct, 2020 at Avikanagar. Smt. Asha Nama, Chairperson, 

Municipality Malpura was chief guest and Smt. Suman 

Bairwa, Sarpanch, Gram Panchyat Ganwar, Malpura 

were guest of honour. A total of 35 women farmer/ 

artisans participated in this programme.

Sangoshti on Rashtriya Mahila Kisan Diwas

lafo/kku fnol dk vk;kstu

fnukad 26 uoacj 2020 dks Hkk—vuqi&dsUæh; HksM+ ,oa Åu 

vuqla/kku laLFkku] vfodkuxj esa lafo/kku fnol euk;k x;kA bl 

volj ij lafo/kku fnol ,oa lafo/kku çLrkouk ds çn'kZu cSuj 

laLFkku ds eq[; }kj ,oa lHkkxkj esa yxk;s x;sA egkefge jk"Vªifr 

}kjk lafo/kku mísf'kdk dk leLr LVkQ }kjk iBu ,oa Hkkjr ds 

lafo/kku ds lEca/k esa ç'uksrjh dk;ZØe dk vk;kstu fd;k x;kA 

vfrfFk oäk çks0 jkds'k lkefj;k }kjk laoS/kkfud ewY;ksa ,oa ekSfyd 

fl)kar ij O;k[;ku nsrs gq, lafo/kku fuekZ.k dh çfØ;k] lafo/kku 

vfodkuxj esa lafo/kku fnol dk vk;kstu
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fo'o e`nk fnol ij fdlku laxks"Bh

fuekZrkvksa dk ;ksxnku ,oa Hkwfedk ij çdk'k Mkyk rFkk lafo/kku 

dh egrk ,oa çklafxrk ds ckjs esa foLrkj ls voxr djk;kA laLFkku 

ds funs'kd Mk v:.k dqekj }kjk laoS/kkfud ewY;ksa dk lEeku djrs 

gq;s viuh drZO;&ijk;.krk dk cks/k djk;k rFkk vkºoku fd;k fd 

jk"Vª fuekZ.k esa lHkh viuh&viuh {kerkvksa ds vk/kkj ij drZO;ksa dk 

ikyu djrs gq, lexz fodkl esa Hkkxhnkj cusA

fo'o e`nk fnol

fo'o e`nk fnol ds miy{k ij fnukad 07 fnlEcj] 2020 dks QkeZj 

QLVZ ifj;kstuk ds vUrxZr xzke lksM+k esa fdlku laxks"Bh ,oa i'kq 

LokLF; f'kfoj dk vk;kstu fd;k x;kA ftlesa yxHkx 50 fdlkuksa 

,oa i'kqikydksa us Hkkx fy;kA laxks"Bh ds nkSjku laLFkku funs'kd 

Mk- v:.k dqekj us fdlkuksa dks e`nk LokLF;] e`nk tSo fofo/krk dk 

egRo] bl ij jlk;uksa ds mi;ksx dk foifjr çHkko ,oa e`nk tSo 

fofo/krk dks lajf{kr djus ds mik;ksa ds ckjs esa foLr`r tkudkjh 

nhA lkFk gh HksM+ksa ds j[kj[kko ,oa LokLF; çcU/ku ds egRo rFkk 

mUur uLy ds esa<+s dks jsoM+ esa j[kus ij tksj fn;kA 

vuqla/kku laLFkku] vfodkuxj esa dksfoM&19 ds lanHkZ esa laLFkku 

}kjk vk;ksftr xfrfof/k;ksa dh leh{kk cSBd vk;ksftr dh xbZA bl 

cSBd es a Jh dUgS;kyky pk S/kjh] ekuuh; fo/kk;d 

ekyiqjk&VksM+kjk;flag Hkh mifLFkr jgsA laLFkku funs'kd Mk- 

jk?kosUæ flag us cSBd esa dksfoM&19 ds nkSjku laLFkku }kjk 

vk;ksftr xfrfof/k;ka tSls fd laLFkku }kjk ekLd fuekZ.k ,oa 

forj.k] fdlkuksa dks dksfoM&19 ds QSyko dks jksdus gsrq tkjh 

vko';d tkudkjh miyC/k djokus vkfn ds ckjs esa foLrkj ls 

voxr djk;kA lkFk gh laLFkku esa py jgh vuqla/kku xfrfof/k;ksa 

,oa ifj;kstukvksa dh tkudkjh nh rFkk laLFkku osclkbV ,oa 

OgkVl,i xzqi ds ek/;e ls fdlkuksa ds lkFk mik;kRed lwpuk 

lk>k dhA 

laLFkku ds i'k q ik"s k.k foHkkxk/;{k] Mk- ,-s  lkg w u s Hkh fdlkuk as dk s toS  

mojZ dk as dk —f"k e as mi;kxs  ,o a dkfs oM&19 ofS 'od egkekjh l s cpko d s

ckj s e as tkudkjh nhA dk;ØZ e e as Mk- vfuy ijrkuh] ukMs y vkfQlj] 

i'k q ikyu foHkkx] ekyijq k u s jktLFkku ljdkj }kjk i'kiq kydk as grs  q

pykb Z tk jgh fofHkUu ;kts ukvk as l s i'kiq kydk as dk s voxr djk;k lkFk 

gh i'k q LokLF; ,o a Vhdkdj.k d s egRo d s ckj s e as tkudkjh nhA 

fdlkuk as d s [krs  l s tkp¡  grs  q feêh d s ueuw  as fy; s x;As  i'k q ikydk as dk s

feujy feDpj d s ids Vs  fu%'kYq d forfjr fd;As

dksfoM&19 leh{kk cSBd

Jh lq[kchj flag tkSukiqfj;k] ekuuh; lkaln Vksad&lokbZek/kksiqj 

ds fn'kk&funsZ'k esa fnukad 3 twu 2020 dks dsUæh; HksM+ ,oa Åu 

Jh lq[kchj flag tkSukiqfj;k us cSBd ds nkSjku vius fopkj çdV 

djrs gq, lHkh ls vkxzg fd;k fd laLFkku }kjk dh tk jgh 

vuqla/kku xfrfof/k;ksa dk ykHk T;knk ls T;knk LFkkuh; fdlkuksa 

rd igq¡pk;k tk;s rFkk vkxzg fd;k fd ykHkkfUor fdlkuksa dh lwph 

muds thou Lrj esa gq;s lq/kkj ,oa çHkko dk foLr`r C;kSjk rS;kj dj 

vkxkeh cSBd esa çLrqr fd;k tk;sA

Field Experience Training (FET) for New 

Scientists 

A 21 days field experience training for ARS scientist 
thprobationers (110  FOCARS) was organized at the 

institute from 25 February to 16 March, 2020. Six 

scientists of different disciplines participated in the 

training programme.

—"kd ç{ks= ikB'kkyk ,oa laxks"Bh

laLFkku }kjk fnukad 03 uoEcj 2020 dks xzke vjf.k;k] rg- 

ekyiqjk] ftyk&Vksad esa fdlku izFke ifj;kstuk ds vUrxZr —"kd 

ç{ks= ikB'kkyk ,oa laxks"Bh dk vk;kstu fd;k x;kA ftlesa xzke 

laLFkku esa dksfoM&19 leh{kk cSBd
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pkSlyk] vjfu;k] cLlh] Msapokl] lksM+k ,oa xjtsM+k ds yxHkx 50 

fdlkuksa us Hkkx fy;kA dk;ZØe esa laLFkku ds funs'kd egksn; M‚- 

v:.k dqekj us laLFkku ds }kjk fodflr mUur rduhfd;ksa ds ckjs 

esa fdlkuksa dks crk;k lkFk gh i'kqikyu esa mUur uLyksa ds egRo 

,oa [ksrh esa mUur fdLeksa ds cht ds egRo ds ckjs esa tkudkjh nhA 

xzke iapk;r pkSuiqjk ds ljiap egksn; us fdlkuksa ds fy, laLFkku 

}kjk pykbZ tk jgh —f"k ,oa i'kqikyu ds {ks= dh fofHkUu 

xfrfof/k;ksa ds fy, laLFkku dk vkHkkj çdV fd;kA bl volj ij 

fdlkuksa dks mUur uLy ds esa<+s] xsgwa ,oa tkS dh mUur fdLe ds 

cht funs'kd egksn; ,oa ifj;kstuk ds lnL;ksa }kjk fdlkuksa dks 

çnku fd;s x;sA

—"kd ç{ks= ikB'kkyk ,oa laxks"Bh

Training on machine shearing at Rishikesh 

(Uttarakhand)

To sensitize the sheep farmers for adoption of the 

machine shearing and to learn the techniques related to 

handling of shearing machine and hands on practice of 

machine shearing, a seven days training on “Modern 

mUur fdLe ds cht dk forj.k

techniques of Machine shearing in sheep” under ATMA 

scheme cafeteria activity B-2(a) was organized by ARC 

(ICAR-CSWRI), Bikaner at Rishikesh Farm (Uttarakhand 

Sheep and Wool Development Board), Uttarakhand from 

27 Jan to 02 Feb, 2020. Thirty sheep farmers from 

different villages from adopted centres of Magra field unit 

under NWPSI participated in the training programme.

Vigilance Awareness Week

Vigilance awareness week was organized at the 

institute and its regional centres from  27 Oct to 02 Nov 

2020. It was commenced with the administration of 

pledge by Dr. Randhir Singh Bhatt to the employees. 

Placards and banners were displayed in prominent 

places so as to catch the attention of officers and 

employees and make them to think of the perceived 

need to fight corruption. During the week celebration, a 

lecture competition on ^^lrdZ Òkjr&le`) Òkjr** was 

organized. Dr. AK Shinde, Ex-Principal Scientist of the 

institute was the chief guest at closing ceremony. He 

stressed upon the need of discipline, honestry, 

punctuality and integrity in public and personal life and 

ways and means to inculcate these values in coming 

generations so that we can build a prosperous and 

corruption free India. 

Dr. Randhir Singh presented the institute report and was 

pleased to report that institute is working in transparent 

atmosphere and there is no charge on any employee. 

Sh. Suresh Kumar, Chief Administrative Officer, 

stressed upon the need of discipline in one's personal 

and public life. Dr. Raghvendar Singh, Head, Animal 

Physiology and Biochemistry, emphasized on the 

importance of awareness in the scientific writings and 

Training on machine shearing at Rishikesh
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Celebration of vigilance awareness week

laLFkku esa o`{kkjksi.k

fnukad 5 twu 2020 dks fo'o i;kZoj.k fnol ds volj ij i'kq 

vkuqoaf'kdh ,oa çtuu foHkkx ds fofHkUu HksM+ ,oa cdjh lsDVjksa ij 

30 ikS/ks yxk;s x;sA bl volj ij laLFkku ds funs'kd Mk- jk?kosUæ 

flag us i'kqikydksa dks o`{kksa dk egRo crkrs gq;s T;knk ls T;knk o`{k 

yxkus dk vkºoku fd;kA fnukad 2 flrEcj 2020 dks o`{kkjksi.k 

dk vk;kstu laLFkku d s HkMs  + lDs Vj u- 9 e as fd;k x;kA lLa Fkku 

fun's kd M‚- jk?koUs æ flga  u s dgk fd iF̀oh ij ikfjfLFkfrdh lra yq u 

cuk; s j[ku s d s fy; s o{̀k vR;ra  egRoi.w k Z g aS rFkk i;koZ j.k e as

toS &fofo/krk cuk; s j[ku s d s fy; s Hkh ou vko';d gAaS  bl volj ij 

lLa Fkku d s oKS kfud] vf/kdkjhx.k ,o a depZ kfj;k as u s 200 l s vf/kd ik/S k s

yxk; s x; s rFkk bu ik/S kk as dh n[s kHkky dk lda Yi fy;k x;kA

ways and means to fight against the menace of 

corruption. Dr. Arun Kumar, Director, CSWRI, 

Avikanagar impressed upon need for honesty, integrity 

and probity of human life. He said that the oath taken by 

the employee must be followed in true spirit. He also 

stressed that real value of vigilance awareness will be 

achieved when the corruption in the system will be at its 

minimum and as a result our country will develop 

progressively. He also emphasized that vigilance should 

be an integral part of a person's mental make-up and 

should fight the menace of corruption and that it was 

every individual's responsibility to eradicate corruption 

from society and strengthen the institute and nation as a 

whole for its all found development.

Plantation at ICAR-CSWRI, Avikanagar

LoPNrk i[kokM+k

laLFkku esa LoPNrk i[kokM+k dk vk;kstu fnukad 16&31 fnlEcj 

2020 rd fd;k x;kA fnukad 16 fnlEcj] 2020 dks dsUæh; HksM+ 

,oa Åu vuqla/kku laLFkku vfodkuxj esa LoPNrk i[kokM+k dk 

mn~?kkVu fd;k x;kA bl volj ij Hkk—vuqi&jk"Vªh; v'o 

vuqla/kku dsUæ] fglkj ds funs'kd M‚- ;'kiky Hkh mifLFkr FksA 

laLFkku ds funs'kd M‚- v:.k dqekj us LoPNrk ds egRo ij çdk'k 

Mkyk rFkk lHkh deZpkfj;ksa ls laLFkku ds lkFk&lkFk vius&vius 

vkokl ifjlj esa Hkh LoPNrk j[kus dk vkºoku fd;kA mUgksaus 



167

Annual Report 2020

ICAR-Central Sheep & Wool Research Institute

laLFkku esa LoPNrk 'kiFk dk vk;kstu

TSP activities

The activities related to agriculture and animal 

husbandry were carried out for tribal farmers in 43 

villages of Dungarpur and Udaipur district. A total of 17 

animal health camps were organized and 5464 sick 

animals of 587 tribal farmers were treated for various 

disorders of their livestock. A total of 35 ram, 34 bucks 

and 242 rabbits with feeding troughs, rabbit cages and 

concentrate feed were distributed to a total of 114 tribal 

farmers. A total of 830 tribal farmers were benefited 

through improved variety fruit plants and 387 tribal 

farmers by vegetable plants. In addition, improved 

flaxy ;wt IykfLVd ds mi;ksx dks ?kVkus rFkk oSdfYid mik; 

[kkstus dh vko';drk crkbZA funs'kd rFkk vU; vf/kdkfj;ksa }kjk 

ikS/kkjksi.k Hkh fd;k x;kA

bl volj ij LoPNrk 'kiFk] laLFkku ds lHkh dk;kZy;ksa esa 

lkQ&lQkbZ] esjk xkao esjk xkSjo ifj;kstuk ds varxZr vaxh—r 

xkao dh lQkbZ] laLFkku ifjlj esa csdkj iM+s tSfod vif'k"Vksa dk 

fuLrkj.k] laLFkku ifjlj dh lhojst ,oa ikuh dh ykbZuksa dh 

lQkbZ] —"kdksa ,oa vU; lkekftd laxBuksa ds lkFk LoPNrk laca/kh 

varieties of seed of Sorghum, Maize, Urad, Guar, 

Cowpea, Til and Lady finger were also provided. 

Agriculture tools such as khurapi (227 Nos), bucket (112 

Nos), tagari (69 Nos), milk can (64 Nos), water can (64 

Nos), spade (60 Nos), dust bin (58 Nos), sickle (55 Nos), 

punja (55 Nos), kapsi (51 Nos), Khodi (50 Nos), bags (120 

Nos) and blanket (100 Nos) were provided to 285 tribal 

families. During the Covid period protective mask (2669 

Nos) and sanitizers (1360 Nos) were provided to 533 

beneficiaries. Chopal programs (3), Kishan Gosthies (2), 

Agriculture camps (6), Training (1) and exposure visit to 

KVK (1) were conducted for TSP farmers.

vuqHko lk>k djuk] xSj vaxh—r xkaoksa esa —"kd efgykvksa] —"kdksa 

,oa ukStokuksa ds lg;ksx ls lQkbZ vfHk;ku] laLFkku ds lehi 

nk'kZfud LFky fMXxh&dY;k.kth esa LoPNrk vfHk;ku] LoPNrk 

laca/kh fofHkUu çfr;ksfxrkvksa dk vk;kstu] xSj&vaxh—r xkaoksa ds 

csdkj iM+s vif'k"Vksa dks mi;ksx esa ysuk] vaxh—r xkao dh lhojst 

,oa ikuh dh ykbZuksa dh lQkbZ dk vfHk;ku] ç;ksx'kkyk jlk;uksa 

dk lqjf{kr fuLrkj.k] LoPNrk xfrfof/k;ksa ds çpkj&çlkj gsrq fçaV 

,oa bysDVª‚fud ehfM;k —"kdksa o i'kqikydksa dh Hkkxhnkjh gsrq 

vk;kstu vkfn fofHkUu xfrfof/k;ka vk;ksftr dh xbZA
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Activities in TSP area

International Day of Yoga 

International Day of Yoga was celebrated on 21 June 

2020. This year due to current pandemic of COVID 19 in 

the country, staff members joined the yoga day from 

their homes by performing the yoga between 7:00 to 

8:00 am.
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fganh i[kokM+k

dUs æh; HkMs  + ,o a Åu vulq /a kku lLa Fkku] vfodkuxj e a s fgUnh i[kokMk+  

14&28 flrEcj 2020 rd vk;kfs tr fd;k x;kA lLa Fkku d s fun's kd M‚- 

jk?koUs æ flga  u s dgk fd fgUnh ,d loeZ kU; ,o a tu&tu dh Hkk"kk gAS  ;g 

ijw  s n's k dk s tkMs  s + j[ku s e a s egRoi.w k Z Hkfw edk fuHkkrh gAS  lekiu dk;ØZ e e a s

e[q ; vfrfFk d s :i e a s M‚- Mh-Mh- vk>s k] los kfuoÙ̀k ofj"B oKS kfud ,o a

ç[;kr y[s kd u s dgk fd fgna h ,d oKS kfud ,o a le)̀ Hkk"kk g S rFkk 

fMthVy ;xq  e a s fgna h dk çpkj&çlkj oreZ ku le; dh vko';drk gAS  

mUgkua s  s dgk fd oKS kfud y[s ku dk s fgna h Hkk"kk d s ek/;e l s gh tukis ;kxs h 

cuk;k tk ldrk gAS  fgUnh i[kokMk+  d s nkjS ku vra k{kjh] fVIi.k ,o a çk:i 

y[s ku] fuc/a k] Jfq ry[s k] fgna h 'kk/s ki= ,o a ikLs Vj çfr;kfs xrk] ç'u epa ] 

vk'kHq kk"k.k] Lojfpr dfork lfgr dyq  10 çfr;kfs xrkvk a s dk vk;kts u fd;k 

x;kA i[kokM s + d s nkjS ku vk;kfs tr fofHkUu çfr;kfs xrkvk a s d s fotrs kvk a s dk s

çek.k&i= çnku fd; s x;As  lekiu dk;ØZ e e a s lLa Fkku d s *okf"kdZ  

çfrons u 2019* dk foekps u fd;k x;kA

dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh i[kokM+k dk vk;kstu

laLFkku ds mÙkjh 'khrks".k {ks=h; dsaæ xMlk }kjk fnukad 14-09-

2020 ls 28-09-2020 rd fgUnh i[kokM+k vk;ksftr fd;k x;kA 

mn~?kkVu lekj®g ij eq[; vfrfFk Jh uhjt JhokLro] foekuiÙku 

funs'kd] dqYyw&eukyh gokbZ vìk] fgekpy çns'k us jktHkk"kk 

fgUnh esa dke&dkt djus ,oa viuh jktHkk"kk dks c<+kok nsus ds 

fy, çksRlkfgr fd;kA mUgksaus jktHkk"kk vf/kfu;eksa dh tkudkjh 

nsrs gq;s mudh vuqikyuk dk vkºoku fd;kA 

dsaæ ds v/;{k ,oa ç/kku oSKkfud M‚- vksegjh pqrosZnh us dgk fd 

gekjs ns'k ds lafo/kku esa fgUnh dks jktHkk"kk ds :i esa Lohdkj fd;k 

x;k gSA fgUnh gekjh laL—fr ,oa lekt dks  lq–<+ cukdj laxfBr 

djrh gSA lekiu lekjksg ij eq[; vfrfFk bUthfu;j vkj- d¢- 

flag] dsaæ çeq[k fgekpy {ks=h; dsaæ] xksfoan cYyHk iUr jk"Vªh; 

fgeky;h i;kZoj.k laLFkku] ekSgy&dqYyw ¼fg0ç0½ us lEcksf/kr 

djrs gq;s dgk fd jktHkk"kk fgUnh ns'k dk xkSjo gSA mUgksaus blds 

vf/kdkf/kd ç;ksx ij cy fn;kA fgUnh i[kokM+s ds nkSjku fofHkUu 

çfr;ksfxrkvksa tSls ç'ueap] Jqfrys[k] fuca/k ys[ku bR;kfn dk 

vk;kstu fd;k x;kA eq[; vfrfFk }kjk fotsrkvksa dks iqjL—r 

fd;k x;kA

jktHkk"kk
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mÙkjh 'khrks".k {ks=h; dsaæ xMlk esa jktHkk"kk dk;Z'kkyk

jktHkk"kk dk;Z'kkyk

Hkk—vuqi & dsaæh; HksM+ ,oa Åu vuqla/kku laLFkku ds mÙkjh 

'khrks".k {ks=h; dsaæ] xM+lk esa fnukad 10-02-2020 dks ,d fnolh; 

jktHkk"kk dk;Z'kkyk dk 'kqHkkjEHk M‚å jk?kosUæ flag funs'kd] dsaæh; 

HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj }kjk fd;k x;kA M‚å 

jk?kosUæ flag us jktHkk"kk ds fu/kkZfjr okf"kZd dk;ZØe ds vuqlkj 

'kr çfr'kr dk;Z fgUnh esa djus ij cy fn;kA Jh uhjt JhokLro] 

foekuiÙku funs'kd] dqYyw&eukyh gokbZ vìk] Hkqarj us ÞfgUnh Hkk"kk 

dk laf{kIr bfrgkl^^ ij O;k[;ku fn;kA Jh lq/khj dqekj] ofj"V 

v/kh{kd ¼jktHkk"kk½] dqYyw&eukyh gokbZ vìk] Hkqarj us ^^frekgh 

çfrosnu Hkjuk ,oa i=kpkj ds vkadM+ksa dk j[kj[kkoß ij O;k[;ku 

fn;kA Jh lqjs'k dqekj] eq[; ç'kklfud vf/kdkjh] Hkk-—-vuq-i-

&dsaæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj] us jktHkk"kk 

fgUnh ds ç;ksx ij cy nsrs gq, O;k[;ku fn;kA Jh ujs'k dey] 

lgk;d çcU/kd ¼jktHkk"kk½ ,oa lnL; lfpo] ujkdkl] 

dqYyw&eukyh ikcZrh&AAA ikoj LVs'ku] fcgkyh] ftyk dqYyw us 

jktHkk"kk ds fu;eksa dh tkudkjh nhA bl volj ij dsaæ ds v/;{k 

,oa ç/kku oSKkfud M‚å vksegjh prqosZnh us Þfo'o xq# Hkkjrß ,oa 

Þç—fr xhrß uked Lojfpr dfork;ksa dk ikB fd;k vkSj leLr 

çfrHkkfx;ksa] oSKkfudksa] vf/kdkfj;ksa ,oa deZpkfj;ksa ls vius 

dk;kZy; esa jktHkk"kk fgUnh esa dk;Z djus dk vkºokgu fd;kA Jh 

uohu dqekj ;kno] lgk;d funs'kd ¼jktHkk"kk½ Hkk-—-vuq-i-

&dsaæh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj us Þla?k 

ljdkj dh jktHkk"kk uhfrß ij O;k[;ku fn;kA dsUæ ds oSKkfudksa] 

vf/kdkfj;ksa ,oa deZpkfj;ksa lfgr dqy 40 çfrHkkfx;ksa us Hkkx 

fy;kA
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Krishnappa B, Kumar D, Mahla AS and Selvaraju S. 2020. 

Recent advances in cryopreservation and AI in sheep. In: 

Training course on “Frozen Semen Technology in 

Domestic Animals”. College of Veterinary Sciences, 

Sardarkrushinagar, Gujarat, 7-16 Jul.

Kumar Arun, Misra SS, Mallick PK and Gowane GR 2020. 

Status and trends in sheep genetic resources and 

strategies for enhancing their productivity. In: XVII 

SOCDAB National Symposium: Enhancement of Farmers' 

Income through Management of Animal genetic 

Resources. CVAS, Mhow, 10-11 Feb.

Narula HK. 2020. Selection of small ruminants breeds for IFS 

module. In:  Webinar on Integrated Farming System for 

Entrepreneurship Development During Covid19 

Pandemic, SKRAU, Bikaner, 23-24 Jun.

Pal Yash, Legha RA and V Kumar. 2020. Welfare issues in 

working equines and socio-economic status of equine 

owners. In: XXVIII Annual Conference of Society of Animal 

Physiologists of India. ICAR-Central Sheep and Wool 

Research Institute, Avikanagar, 18-19 Feb.

Paul RK, Krishnappa B, Kumar D and Singh R. 2020. 

Mimicking physiology of sperm storage in cauda 

epididymis to improve ram semen preservation. In: World 

Congress on Reproductive Health with Emphasis on 

Reproduct ive Cancers,  Infert i l i ty and Assisted 

Reproduction. SMVDU, Katra, Jammu, 14-16 Feb.

Singh R. 2020. Nutritional value of sheep milk. In: VC: Brain 

storming on potential of non-bovine milk, Virtual Conference, 

National Academy of Agricultural Sciences, New Delhi, 29 Jun.

Singh R and Mohapatra A. 2020. Camel and sheep milk as a 
thwealth for human health. In: 48  Dairy Industry Conference 

on Dairying for Health and Wealth. B.M. Birla Auditorium, 

Jaipur, 20-22 Feb.

Singh R. 2020. Remunerative sheep farming to enhance the 
thfarmers income. In: 5  Uttar Pradesh Agricultural Science 

Congress focusing on Enhancing Farmer's Income and 

Water Conservation: Opportunities and Challenges. Institute 

of Agricultural Sciences, BHU, Varanasi, 22-24 Feb.

Swarnkar CP. 2020. Climate, dynamics of gastrointestinal 

nematodes and production performance of sheep flocks. 

In: National Webinar on “Parasites, Production and 

Environment” Department of Veterinary Parasitology, 

College of Veterinary Science and Animal Husbandry, 

Anjora, Durg (Chhattisgarh), 17 Sep.

Swarnkar CP. 2020. Magnitude and management of 

anthelmintic resistance in gastrointestinal nematodes of 

small ruminants in India. In: International Webinar on 

“Recent developments in pathobiology and diagnosis of 

animal and poultry diseases – A new prospective 

approach”. Veterinary College and Research Institute, 

Tirunelveli (Tamil Nadu), 15-16, Oct.

Swarnkar CP, Singh D and Khan FA. 2020. Factors influencing 

regional epidemiology of strongyle nematodes at 

organized sheep farms in Rajasthan. Indian Journal of 

Animal Sciences 90: 327-335.

Bulletin/Manual/Compendium

Bulletin

,y-vkj- xqtZj] jaxyky eh.kk] ,l-lh- 'kekZ] vt; dqekj ,oa v:.k dqekj 

rksejA 2020A ljlksa mRiknu dh rduhfd;k¡A Hkkd`vuqi&dsUnzh; 

HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxjA ist la- 1&35A

Sharma RC, Kumar Arun and Kumar Rajiv. 2020. Prolific 

Avishaan Sheep of ICAR-CSWRI. ICAR-CSWRI, 

Avikanagar, pp. 1-28.

Training Manual

yhyk jke xtq jZ ] fnu's k ckc w 'kkD;okj] ç'kkra  deq kj efYyd] vt; deq kj] 

fot; deq kj] ,l txohjk ikfa M;u] eg's k pæa  eh.kk ,o a jk?koæas  flga A 

2020A mUur HkMs  + cdjh ,o a [kjxk's k ikyuA Hkkdv̀uiq & dæas h; HkMs  + ,o a

Åu vulq èa kku lLa Fkku] vfodkuxjA its  l-a  1&90A

Kumar V, Bahire SV, Mohapatra A, Mahla AS and Singh R. 

2020. Hands-on-training on estrus synchronization and 

artificial insemination in sheep. ICAR-Central Sheep and 

Wool Research Institute, Avikanagar, pp 1-153.

Compendium

Singh R, Naqvi SMK, Kumar D, Dangi SS, Mohapatra A and 

Kumar V. 2020. SAPICON 2020: XXVIII Annual 

Conference and National Symposium of the Society of 

Animal Physiologists of India on physiological approaches 

to address environmental challenges for increasing animal 

productivity and farmer's income. ICAR-Central Sheep 

and Wool Research Institute, Avikanagar, pp 1-184.

Invited papers 

Bhatt RS. 2020. Strategic supplementation and enteric 

methane emissions. In: Proc. National Workshop on 

“Enteric Methane Emission in India: Estimation, 

Amelioration and Technology Adoption (Eds.PK Malik, AP 

Kolte, V Sejian, S Trivedi, R Gupta and R Bhatta), ICAR-

National Institute of Animal Nutrition and Physiology, 

Bangaluru, pp 51-60.

Kadam V. 2020 Polymers for air filtration. In: International 

Online Conference on Macromolecules (ICM 2020), MG 

University, Kerala, India and Gdansk University of 

Technology, Poland, 13-15 Nov.
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“Challenges and Innovations in Controlling Parasitic 

Diseases of Livestock and Poultry with Changing Climate”, 

College of Veterinary Science and Animal Husbandry, 

NDVSU, Jabalpur, 05-07 Feb.

Kumar A, Mehta JS, Purohit GN and Kumar A. 2020. 

Administration of antioxidants improves serum total 

antioxidant capacity, testosterone and seminal quality in 
thMagra ram. In: 47  Annual Conference of the International 

Embryo Transfer Society, Colorado, USA, 18-21 Jan. 

Kumar D, Sharma RC, Balaganur K, Saxena VK, Naqvi SMK 

and Singh R. 2020. Growth performance of Dumba sheep 

in semi-arid conditions under intensive management 

system. In: XXVIII Annual Conference of Society of Animal 

Physiologists of India and National Symposium on 

Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Kumar R, Sharma RC, Gowane GR and Kumar A. 2020. Genetic 

variability in 5 untranslated regions of BMPR1B gene in 

Avishaan sheep. In: XXVIII Annual Conference of Society of 

Animal Physiologists of India and National Symposium on 

“Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and Farmer's 

Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Kumar R, Swarnkar CP, Gowane GR, Misra SS and Kumar A. 

2020. Genetic regions impart ing resistance to 

Haemonchus contortus in sheep. In: XXXIII Annual 

Convention of Indian Association of Veterinary 

Microbiologists Immunologists and Specialists in Infectious 

Diseases and National Conference on Challenges and 

Threats of Microbes to Animals and Humans (IAVMICON-

2020), ICAR-IVRI,Izatnagar, 6-7 Feb.

Kumar, T., Kumar, P., Saini, N., Kumar, S., Bhalothia and 

Kumar, A. 2020. Influence of melatonin in different 

concentration on seminal attributes of Magra rams. In: 

XXVIII Annual Conference of Society of Animal 

Physiologists of India and National Symposium on 

“Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb

Mahala SK, Kumar A, Mehta JS, Kumar A, Patel AK, Saini N 

and Chopra A. 2020. Seasonal response of spermatozoa 

to hypo-osmotic swelling test (HOST) and correlation with 

seminal characteristics of Magra ram. In: XXVIII Annual 

Conference of Society of Animal Physiologists of India and 

National Symposium on “Physiological Approaches to 

Address Environmental Challenges for Increasing Animal 

Productivity and Farmer's Income”, ICAR-CSWRI, 

Avikanagar, 18-19 Feb.

Mahala SK, Kumar A, Mehta JS, Kumar A, Prakash C and 

Narula HK. 2020. Influence of season on biochemical, 

Abstracts in Webinar/Seminar/Symposium 

/ Conference

Balaganur K, Singh AK, Sankhyan SK, Bhatt RS, Kumar D and 

Singh R. 2020. Effect of feeding tannins on puberty and 

post pubertal semen quality characteristics in ram lambs. 

In: National Symposium on Physiological Approaches to 

Address Environmental Challenges for Increasing Animal 

Productivity and Farmer's Income. ICAR- CSWRI, 

Avikanagar, 18-19 Feb.

Bhatt RS, Sarkar S, Sahoo A and Soni L. 2020. Effect of dietary 

inclusion of unconventional feed resources on nutrient 

utilization, methane mitigation and rumen fermentation in 

cull ewes. In: National Symposium on Physiological 

Approaches to Address Environmental Challenges for 

Increasing Animal Productivity and Farmer's Income. 

ICAR- CSWRI, Avikanagar, 18-19 Feb.

Chopra A, Narula HK, Prakash C and Mehrotra V. 2020. Trends 

and improvement in production traits of Magra sheep in 

Rajasthan. In: XVII SOCDAB National Symposium: 

Enhancement of Farmers' Income through Management of 

Animal genetic Resources. CVAS, Mhow, 10-11 Feb.

Dhaked BS, Kumar V, Rathore NS, Bahire SV, Paul RK, Naqvi 

SMK and Singh R. 2020. Seasonal alterations in 

physiological responses and heat shock protein HSPA1A 

gene expression in peripheral blood mononuclear cells of 

grazing Malpura rams. In: National Symposium on 

Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Gurjar LR and Meena RL. 2020. Socio economic impact of 

COVID-19 pandemic on sheep farming: A case study. In: 

International Web Conference on Global Research 

Initiatives for Sustainable Agriculture and Allied Sciences 

(GRISAAS-2020), Astha Foundation, Meerut, 28-30 Dec.

Gurjar LR, Sharma SC, Raj Kumar and Meena RL. 2020. 

Problems and constraints faced by farmers in sheep 

rearing and marketing in semi-arid regions of Rajasthan. 

In: International E-Conference on Market Led Extension 

Management: Focus on COVID-19, CCS National 

Institutes of Agricultural Marketing, (CCS NIAM) Jaipur, 

17-18.

Kadam V, Truong YB, Kyratzis IL, Wang L and Padhye R. 

2020. Nanofibers for pollution free air breathing. In: 

National seminar on two decades of nanotechnology in 

textiles: progress and prospects, Institution of Engineers 

(India), Ahmadabad, 20-21 Feb.

Khan FA, Swarnkar CP, Mahiya S and Sharma SR. 2020. The 

ovicidal and larvicidal activity of crude extract of Tribulus 

terrestris leaves against Haemonchus contortus from 
th sheep. In: 29 NCVP and National Symposium on 
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hormonal and seminal characteristics of Magra rams. In: 

XXVIII Annual Conference of Society of Animal 

Physiologists of India and National Symposium on 

“Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Mahla AS, Balaganur K, Gowane GR, Kumar D, Paul RK, 

Kumar A and Singh R. 2020. Synchronization of estrus 

using GnRH hormone following intravaginal progestogens 

in Malpura sheep. In: National Symposium on 

Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Mallick PK, Sharma RC, Misra SS, Mohapatra A, Lathwal I and 

Kumar A. 2020. Relationship between udder morphology 

characteristics and milk production potential in Patanwadi 

sheep. In: National Symposium on Physiological 

Approaches to Address Environmental Challenges for 

Increasing Animal Productivity and Farmer's Income. 

ICAR- CSWRI, Avikanagar, 18-19 Feb.

Meena AS, Kumar A, Kumar R, Chopra A and Kumar A. 2020. 

Transcript variability in K33 gene of lustrous wool 

producing Magra sheep. In: National Symposium on 

Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Misra SS, Mallick PK, Gowane GR and Kumar A. 2020. 

Evaluation of growth potential of Sirohi goats under semi-

intensive management in an organized farm. In: XVII 

SOCDAB National Symposium: Enhancement of Farmers' 

Income through Management of Animal genetic 

Resources.  CVAS, Mhow, MP 10-11 Feb.

Mohapatra A, De K, Kumar D, Kumar V, Naqvi SMK and Singh 

R. 2020. Physiological adaptability of fat-rumped Dumba 

and triple cross Avishan sheep under extreme seasons of 

semi-arid climatic conditions.In: National Symposium on 

Physiological Approaches to Address Environmental 

Challenges for Increasing Animal Productivity and 

Farmer's Income. ICAR- CSWRI, Avikanagar, 18-19 Feb.

Mohapatra A, De K, Mallick K, Devi I and SinghR. 

2020.Evaluation of welfare of sheep following early 

weaning. In: National Symposium on Physiological 

Approaches to Address Environmental Challenges for 

Increasing Animal Productivity and Farmer's Income. 

ICAR- CSWRI, Avikanagar, 18-19 Feb.

Narula HK, Chopra A, Ram D and Mehrotra V. 2020. 

Reproductive assessment of Marwari sheep in arid region 

of Rajasthan. In: XVII SOCDAB National Symposium: 

Enhancement of Farmers' Income through Management of 

Animal genetic Resources.  CVAS, Mhow, MP 10-11 Feb.

Shakyawar DB, Kadam V and Singh MK. 2020. Sheep wool as 
thsustainable material for construction industry. In: 8  

National Conference on Recent Advances in Polymer 

Technology, University Institute of Chemical Technology, 

Jalgaon, 31 Jan - 1 Feb.

Sharma RC, Gowane GR, Kumar A and Mallick PK. 2020. Studies 

of prolificacy aspect in triple breed cross Avishaan sheep in 

semi-arid region of Rajasthan. In: XXVIII Annual Conference of 

Society of Animal Physiologists of India and National 

Symposium on “Physiological Approaches to Address 

Environmental Challenges for Increasing Animal Productivity 

and Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb.

Swarnkar CP and Singh D. 2020. Regional variations in 

bioclimatograph for translation of Haemonchus contortus 

larvae, herbage larval burden and faecal egg counts in 
t h  sheep of Rajasthan. In: 29 NCVP and National 

Symposium on “Challenges and Innovations in Controlling 

Parasitic Diseases of Livestock and Poultry with Changing 

Climate”, College of Veterinary Science and Animal 

Husbandry, NDVSU, Jabalpur, 05-07 Feb.

Swarnkar CP, Sharma SR, Pandian SJ and Sonawane GG. 

2020. Influence of climatic determinants on the neonatal 

lamb survivability in semi-arid region. In: XXVIII Annual 

Conference of Society of Animal Physiologists of India and 

National Symposium on “Physiological Approaches to 

Address Environmental Challenges for Increasing Animal 

Productivity and Farmer's Income”, ICAR-CSWRI, 

Avikanagar, 18-19 Feb.

Swarnkar CP, Singh D, Khan FA and Sharma SR. 2020. Impact 

of withdrawal of anthelmintic type and community dilution 

on reversion to susceptibility in Haemonchus contortus. In: 
th 29 NCVP and National Symposium on “Challenges and 

Innovations in Controlling Parasitic Diseases of Livestock 

and Poultry with Changing Climate”, College of Veterinary 

Science and Animal Husbandry, NDVSU, Jabalpur,           

05-07 Feb.

Book / Manual Chapters

yhyk jke xqtZj] fnus'k ckcw 'kkD;okj] ç'kkar dqekj efYyd] 

vt; dqekj] fot; dqekj] ,l txohjk ikafM;u] egs'k paæ eh.kk 

,oa jk?kosaæ flagA 2020A mUur HksM+ cdjh ,oa [kjxks'k ikyuA 

Hkkd`vuqi& dsaæh; HksM+ ,oa Åu vuqlaèkku laLFkku] vfodkuxjA

v#.k dqekj] fl)kFkZ lkjFkh feJk] jes'k pUn 'kekZ ,oa x®iky vkj 

x®okusA HksM+ cdjh ikyu dk egRoA i`"B 1&5A

x®iky vkj x®okus] jes'k pUn 'kekZ] jktho dqekj ,oa v#.k dqekjA HksM+®a 

dh Áeq[k uLysa] igpku ,oa mudk egRoA i`"B 6&18A

fl)kFkZ lkjFkh feJk] banzlSu p©gku] x®iky vkj x®okus ,oa v#.k dqekjA 

cdfj;ksa dh Áeq[k uLysaA i`"B 19&23A
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In: Hands-on-training on estrus synchronization and 

artificial insemination in sheep, ICAR-CSWRI, Avikanagar 

on 23.11.2020 to 2.12.2020 and 14.12.2020 to 23.12.2020

Bahire SV, Kumar Vijay, Paul RK, Saxena VK and Singh R. 

2020. Import-export regulations of semen. pp 53-65.

Bahire SV, Mahla A, Kumar D and Kumar V. 2020. Detection of 

estrus in sheep. pp 79-80.

Bahire SV, Mahla A, Paul RK, Kumar D, Kumar V and Singh R. 

2020. Laparoscopic insemination in sheep: Principle, 

methods and prospects. pp 96-99.

Bahire SV, Paul RK, Kumar D, Kumar V, Mohapatra A and 

Singh R. 2020. Data management and record keeping in 

sheep farm. pp 149-151.

Dangi SS, Mahla A, Kumar V and Kumar D. 2020. Factors 

influencing success of artificial insemination in sheep. pp 

76-78.

Kumar A and Misra SS. 2020. Overview of sheep production 

and its prospects in India. pp 1-8.

Kumar D, Mahla AS, Dangi SS and Kumar V. 2020. Advances 

in artificial insemination in sheep: Concepts and recent 

developments. pp 37-40.

Kumar V, Kumar D, Mohapatra A and Singh R. 2020. 

Reproductive physiology of sheep: basic concepts. pp 9-20.

Mahla AS, Dangi SS and Saxena VK. 2020. Principles, 

me thodo logy  and  p rospec t s  o f  r ep roduc t i ve 

ultrasonography in sheep. pp 81-87.

Mahla AS, Kumar D, Saxena VK, Dangi SS, and Kumar V. 

2020. Protocols for estrus synchronization and artificial 

insemination in sheep.  pp 48-52.

Mallick PK and Mohaptra A. 2020. Breeding principles for 

development of dairy sheep: Indian prospect. pp 90-95.

Mohapatra A. 2020. Judging the reproductive herd health for 

sheep farming. pp 88-89.

Pandian, S.J., Sonawane, G.G., Sharma, D.K. and Sharma, 

S.R. 2020. Deficiency and production diseases in sheep. 

pp 136-139.

Paul RK and Bahire SV. 2020. Essential and optional 

requirements for ovine semenology laboratory. pp 152-153.

Paul RK, Bahire SV, Kumar V, Mohapatra A and Kumar D. 

2020. Transport of semen for fixed time artificial 

insemination in ewes. pp 107-108.

Paul RK, Bahire SV, Mohapatra A and Kumar D. 2020. 

Objective evaluation of preserved semen. pp 72-75.

Paul RK, Bahire SV, Mohapatra A and Kumar D. 2020. Semen 

dilution and short term preservation. pp 70-71.

Paul RK, Bahire SV, Saxena VK, Kumar D and Singh R. 2020. 

Recent techniques of semen evaluation. pp 100-106.

Paul RK, Kumar V and Kumar D. 2020. Semen collection from 

ram and subjective evaluation. pp 45-47.

—".kIik ch] cghjs la?kjRuk] dY;k.k Ms] fot; lDlsuk ,oa nsosUnz dqekjA 

HksM+&cdfj;ksa esa çtuu laca/kh leL;k,sa ,oa lek/kkuA i`"B 24&28A

ljq Us n z deq kj lk[a ;ku] vkrcZ U/k w lkg]w  j.k/khj flga  HkVV~  ,o a v®e gjh proq nZs hA 

HkMs &+ cdfj;k as dh i®"k.k O;oLFkk ,o a mUur rduhfd;kA¡  i"̀B 29&34A

lqjs'k pUnz 'kekZ] yhyk jke xqtZj ,oa jkes'oj Álkn prqosZnhA o"kZÒj gjk 

pkjk mxk;sa] i'kq mRikndrk c<k;saA i`"B 35&39A

fot; dqekj] dY;k.k Ms] vfiZrk egkik«kk] nsosUnz dqekj] —".kIik ch ,oa 

jk?kosaæ flagA HksM+®a d¢ fy, vkokl O;oLFkkA i`"B 40&43A 

pUnz Ádk'k Lo.kZdkjA HksM+ o cdfj;ksa d¢ j®x % y{k.k] dkj.k] j®dFkke o 

mipkjA i`"B 44&57A

vt; dqekj ,oa fnus'k ckcw 'kkD;okjA Åu mRiknu dh ÁfØz;k % Åu 

dYiu ,oa Js.khdj.k dh lkekU; tkudkfj;k¡A i`"B 58&62A

;®xs'k ih- xkMsdj] x©jh tSjFk ,oa ,-ds- f'kUnsA HksM+ d¢ ekal ,oa nw/k dk 

ewY; lao/kZuA i`"B 63&67A

nsosUnz dqekj] j.k/khj flag HkV~V ,oa v#.k rksejA ekal gsrw [kjxks'k dh 

uLysa ,oa iztuuA i`"B 68&70A

pUnz Ádk'k Lo.kZdkj ,oa lhrkjke 'kekZA [kjxks'k®a dk LokLFk Áca/kuA 

i`"B 71&75A

j.k/khj flag HkV~V] vkrZcU/kw lkgw ,oa lqjsUnz dqekj lka[;kuA [kjxks'k®a dh 

vkgkj O;oLFkkA i`"B 76&80A

yhyk jke xqtZj] lqjs'k pUnz 'kekZ ,oa jktdqekjA HksM+&cdjh foi.ku dh 

leL;k,¡ ,oa funkuA i`"B 81&82A

jktdeq kj] yhyk jke xtq jZ  ,o a vfuy ijrkuhA i'kiq kyd® a d® Òkjr ljdkj 

,o a jktLFkku ljdkj }kjk ÁnÙk ;®tuk, as ,o a los k,Aas  i"̀B 83&87A

yhyk jke xqtZj ,oa jax yky eh.kkA Lo;a lgk;rk lewg ,oa lgdkjh 

lfefr;®a dk xBu] egRo ,oa dk;ZÁ.kkyhA i`"B 84&88A

In: Agricultural Science at your Fingertips (Eds. Jagan Singh 

Gora, Chet Ram, SM Haldar, RP Sharma, V Bhati, Deepak 

Singh and Dushyant Kumar), Scientific Publishers, Jodhpur

Sharma RP, Moharana PC, Jatav MK, Bijjarnia SL, Ali G and 

Balai RC. 2021. Soil Science. pp 49-106.

Prasad J, Poonia T, Kantwa CR, Ali G, Reager ML and  Bhamu 

RS. 2021. Agronomy. pp 141-248.

In: Waste Management in the Fashion and Textile 

Industries (Eds. Rajkishore Nayak and Asis Patnaik), 

Woodhead Publishing, Elsevier

Kadam V, Chattopadhyay SK, Raja ASM and Shakyawar DB. 

2020. Management of coated and laminated textile wastes. pp 

215-228.

Lecture delivered

In: Indian Natural Fiber Society in collaboration with 

ICAR-NINFET, Kolkata on 28.11.2020 

Kadam V. 2020. Role of natural fibers for atma nirbhar bharat.
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jktho dqekj] vkj-lh- 'kekZ] ih-d¢- efYyd ,oa v#.k dqekjA 2020- HksM+ 

dh fodflr uLysaA [ksrh 73% 24&26A

ljkscuk ljdkj] ch- yky ,oa vkj- ,y- eh.kk A 2020A pkjk Qly ds 

:i esa 'kgrwr dh [ksrhA —f"k lsok www.krishisewa.com/ 

articles/production-technology/94-fodder-crops/1113-

mulberry-cultivation-as-a-fodder-crop.html)

ljkscuk ljdkj] cuokjh yky] jax yky eh.kk ,oa lqjs'k pUnz 'kekZA 

2020A vif'k"V Åu dk Ñf"k esa lqjf{kr mi;ksxA [ksrh 73% 30&32A

ljkcs uk ljdkj] cuokjh yky] jxa  yky eh.kk] ,y-vkj- xtq jZ  ,o a ljq 's k pUn z

'kekAZ  2020A 'kgrrw  gj s pkj s dk mRÑ"V lkz rs A [krs h 73% 46&47A

v#.k rksej] fl)kFkZ feJk] jktho dqekj] vkrZcU/kw lkgw ,oa ihs- d¢-  

efYydA 2020A Hkkjr esa HksM+ ikyu dh fLFkfr ,oa laHkkouk,aA [ksrh 

73% 8&11A

vej flag eh.kk] jktho dqekj] ,l-,l- feJk] v#.k dqekj] /kqokZeykdj 

,oa ,l- Ms A 2019A nw/k ls mRiUu ck;ks,fDVo isIVkbM~l dk ekuo 

LokLFk ij çHkko % ,d leh{kkA djHk 17% 12&15A

vkj-,y- eh.kk] ljkscuk ljdkj] ch- yky] ,y-vkj- xqtZj ,oa jktdqekjA 

2020A frryh eVj pjkxkg fodkl gsrq ,d mÙke fodYiA —f"k 

l sokA www.kr ishisewa.com/art ic les/product ion-

technology/fodder-crop/1132-butterfly-pea-an-alternative-

for-grassland-development.html

yhyk jke xqtZj] lqjs'k pUæ 'kekZ ,oa jk?kosUnz flagA 2020A fdlkuksa dh 

lkekftd&vkfFkZd fLFkfr ij dksfoM&19 dk çHkkoA gy/kj VkbEl 

15 ¼35½ 06 ls 12 tqykbZ 2020A

yhyk jke xqtZj] lqjs'k pUæ 'kekZ ,oa jk?kosUnz flagA 2020A HksM&cdjh 

ikydksa dks eksckbZy lUns'k lsokA gy/kj VkbEl 15 ¼33½ 22 ls 28 

twu 2020A

Arpita Mohapatra and Raghvendar Singh. 2020. Sheep milk: 

Wealth for human health. Livestock Line 14:24-26.

Arpita Mohapatra and SR Panigrahy. 2020. Revolutionisation 

in dairying through sheep milk augmentation. Pasudhan 

Prahari. www. pashudhanpraharee.com/revolutionisation-

in-dairying-through-sheep-milk-augmentation/

Jyoti Jawala, Shumaila Taskeen, Arvind Soni, Sumit Kumar. 

2020. Non-thermal preservation techniques of meat and 

meat products. Beverage and Food World 47: 24-27.

Krishnappa B, Davendra Kumar and SMK Naqvi. 2020. 

Oestrus synchronization and artificial insemination in 

sheep. Indian Farming 70: No 7.

Sarobna Sarkar, Banwari Lal and RL Meena. 2020. Safe 

utilization of waste wool in agriculture. Indian farming 70:5-7.

Shilpi Kerketta, Srobana Sarkar and A Sahoo. 2020. Moringa 

oleifera: nutritious green fodder for small ruminants. 

Livestock Technology 10: 39.

SMK Thirumaran, K Pachaiyappan, AS Rajendiran, P 

Thirumurugan, G Nagarajan, S Rajapandi and G Murali. 

Paul RK, Mohapatra A and Dangi SS. 2020. Preparation of 

artificial vagina, semen diluents and intravaginal sponges. 

pp 41-44. 

Sahoo A. 2020. Nutritional approaches for improving 

reproductive efficiency in small ruminants. pp 32-36.

Saxena VK, Mahla AS and Kumar D. 2020. Applications of 

novel molecules for induction of estrus in sheep. pp 66-69.

Sharma DK, Pandian SJ, Sonawane GG and Sharma SR. 

2020. Diagnosis and control of important infectious 

diseases of sheep and goat. pp 120-128.

Sharma RC, Kumar R and Kumar A. 2020. Breeding principle 

involved in development of prolific Avishaan sheep and 

importance of FecB genotyping. pp 109-119.

Singh R, Mohapatra A, Kumar V, Saxena VK and Kumar D. 

2020. Physiological approaches for augmenting sheep 

production. pp 21-31.

Sonawane GG, Pandian SJ, Sharma DK and Sharma SR. 

2020. Risk management and control of diseases 

transmission through reproductive technologies in sheep. 

pp 129-135.

Swarnkar CP. 2020. Epidemiology and management of 

gastrointestinal nematodes in sheep flocks. pp 140-148.

Popular articles / Pamphlets / Folders

Popular articles

,-,l- egyk] ch- —".kIik] nsosUæ dqekj] ,l-,e-ds- udoh ,oa jk?kosUnz 

flagA 2020A HksM+ iztuu dh uohure rduhdsa A [ksrh] 72% 36&38A

,l-d¢- lka[;ku] vkj-,l- HkV~V] ,e-lh- ehuk] vuwidqekj flag ,oa ,- 

lkgw A 2019A HksM+ksa esa ifjiDork@tuu {kerk dks c<+kus ds fy, 

'kkrkojh ,d vkS"k/kh; ikS/kk&,d vuqBk iz;ksxA vfoiqat 13% 41&43A

,l-ds- lak[;ku] vkj-,l- HkV~V] ,e-lh- ehuk ,oa ,- lkgwA 2019A 'kq"d 

,oa v/kZ'kq"d {ks«k®a esa HkasM+&cdfj;ksa dks Å¡V dVsayk dh 

f[kykbZ&fiykbZA vfoiqat 13% 24&28A

ch- yky] ljkscuk ljdkj] vkj- ,y- eh.kk ,oa fç;adk xkSreA 2020A 

[kstM+h ¼çkslksfil flusjsfj;k½ yxkdj [ksrh ds lkFk&lkFk i'kqikyu 

dj vk; c<k;saA —f"k lsok www.krishisewa.com/articles/ 

production-technology/1115-increase-income-by-farming-

along-with-animal-husbandry-by-planting-khejdi.html

je's k ckc w 'kek]Z  jke's oj çlkn proq nZs h ,o a ljq 's k pUæ 'kekAZ  2020A tyok; q

ifjoruZ  dk [krs h ,o a i'kiq kyu ij çHkkoA [krs h 73% 41&42A

jk?kosUæ flag] vfiZrk egkik=k ,oa vt; dqekj f'kansA 2020A  vk/kqfud 

HksM+ ikyu ls fdlkuksa ds vkfFkZd lq/kkj esa vfodkuxj dk vfHkuo 

ç;klA i'kq/ku çdk'k 11% 39

jktho dqekj] v#.k dqekj] fl)kFkZ feJk ,oa paæ çdk'k Lo.kZdkjA 

2020A vfodkyhu HksM+ & Åu o ekal mRiknu dh vikj laHkkouk,aA 

i'kq/ku çdk'k 11% 16&18A
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2020. Management of Orf disease in sheep flock.SRRC 

(ICAR–CSWRI), Mannavanur.

Folders

,p-ds- u:yk] v”kksd dqekj] vk”kh'k pksiM+k ,oa foey esgj®«kkA 2020A 

ekjokM+h HksM+% jktLFkku ds e# {ks= dh 'kkuA funs'kd] 

Hkkd`vuqi&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxjA

Lo.kZdkj] lh-ih-] 'kekZ] ,l-vkj- ,oa lksukous] th-th-A 2020A uotkr 

eseuk e`R;q % 'khr çdksi & Hkw[kk jgukA vf[ky Hkkjrh; usVodZ 

dk;ZØe & QkeZ i'kqvksa esa uotkr e`R;qA  Hkk-—-vuq+q-i-&dsaæh; HksM+ ,oa 

Åu vuqlUèkku laLFkku] vfodkuxjA

Lo.kZdkj] lh-ih-] lksukous] th-th- ,oa 'kekZ] ,l-vkj-A 2020A HksM+ jsoM+ksa 

esa uotkr e`R;q de djus gsrq loZJs"B ç.kkfy;kaA vf[ky Hkkjrh; 

usVodZ dk;ZØe & QkeZ i'kqvksa esa uotkr e`R;qA Hkk-—-vuq+q-i-&dsaæh; 

HksM+ ,oa Åu vuqlUèkku laLFkku] vfodkuxjA

lqjs'k pUæ 'kekZ] ';ke flag ,oa jk?kosUæ flag A 2020A vfo[kkn A Hkk-—-

vuq+q-i-&dsaæh; HksM+ ,oa Åu vuqlUèkku laLFkku] vfodkuxjA

lqjs'k pUæ 'kekZ] vkrZcU/kq lkgw ,oa jkes'oj çlkn prqosZnh A 2020A lw[ks 

çns'kksa ds pkjk o`{k o >kfM+;k¡A Hkk-—-vuq+q-i-&dsaæh; HksM+ ,oa Åu 

vuqlUèkku laLFkku] vfodkuxjA

Balaganur K, Kumar D, Bahire SV, Mahla AS, Naqvi SMK and 

Singh R. 2020. Laparoscopic artificial insemination in 

sheep. ICAR-Central Sheep and Wool Research Institute, 

Avikanagar.

Mohapatra A, Kumar D, Naqvi SMK and Singh R. 2020. 

Division of Animal Physiology and Biochemistry: at a 

glance. ICAR-Central Sheep and Wool Research Institute, 

Avikanagar.

Soni A, Gadekar YP and Shinde AK. 2020.  35 years Research 

contribution of Livestock Products Technology- Meat, Milk 

and Rabbit Fur (1985-2020). ICAR- Central Sheep and 

Wool Research Institute, Avikanagar.

Swarnkar CP, Sharma SR and Sonawane GG. 2020. Neonatal 

lamb mortality: exposure – inanition syndrome. ICAR- 

Central Sheep and Wool Research Institute, Avikanagar. 

Swarnkar CP, Sonawane GG and Sharma SR. 2020. Best 

practices for reducing the neonatal mortality in sheep 

flocks. ICAR- Central Sheep and Wool Research Institute, 

Avikanagar.

 
Telecasting Programme

Participant Date         Agency

LR Gurjar 09.06.2020 https://www.youtube. 

com/watch?v=Y2jHfea

pEGU&t=83s

Raghvendar  27.08.2020 HELLO KISAN” 

Singh  on DD Kisan

Broadcasting Programme

Participant Date Agency

PK Mallick 18.01.2020 All India Radio, Jaipur

SR Sharma 25.01.2020 

CP Swarnkar 01.02.2020

Arvind Soni 13.02.2020

LR Gurjar 22.02.2020

HK Narula 20.08.2020 All India Radio, Bikaner

Gene Bank Submission

Contributors Year Sequence Accession

    No.

Nagarajan G,  2020 Interferon  MT151626

Meena AS,   Epsilon 

Kumar Rajiv,  gene of 

 Sharma PR,  Avishaan

 Thirumaran SMK,   sheep

Pachaiyappan K., 

Thirumurugan P and 

Rajendiran AS
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Awards and Recognition

Recepiant /s Year Award/Recognition                               Venue

LR Gurjar 2020 Excellence in Extension  Society for Scientific Development in Agriculture 

  Award 2020 and Technology during International web

   Conference 

Amar Singh Meena,  2020 Best Article Award Pashudhan Prakash, NBAGR, Karnal

Rajiv Kumar and Arun

Kumar
th Swarnkar CP, Singh 2020 Best Paper Presentation  29 NCVP and National Symposium on “Challenges 

D, Khan FA and   Award and Innovations in Controlling Parasitic Diseases of 

Sharma SR   Livestock and Poultry with Changing Climate”, 

   College of Veterinary Science and Animal 

   Husbandry, NDVSU, Jabalpur 
stICAR-CSWRI 2020 1  prize for exhibition Farmer fair at ICAR-NRCSS, Ajmer
nd 2020 2  prize for exhibition National Dairy Mela at ICAR-NDRI Karnal

jk?kosUnz flag 2020 foKku iznhi lEeku foKku ifj"kn iz;kx] tks/kiqj
  SAAR Fellow- Animal  Society for Agriculture and Allied Research, 

  Science Jawaharlal Nehru University Convention Centre, 

   New Delhi

Rajani Kumar Paul 2020 Prof. S.S. Gurya Young  SMVDU, Katra, Jammu

  Scientist Award

Vijay Kumar Saxena 2020 Best Research Paper ICAR-IVRI, Izatnagar

  Award

Participationsin Webinars / Conferences / Meetings / Workshops / Symposia / Trainings / Deputations / 

Interactive Meet / Kisan Goshti

Scientist(s)                                                       Participation

Workshop on Sheep Data Base Management System at ICAR-CSWRI, Avikanagar, 8-10 Jan, 2019

Workshop on Annual work plan of KVKs of Rajasthan at KVK, Bansthali, 21-22 Jan, 2019

XXV Meeting of ICAR-Regional Committee No. VI, Agricultural University, Anand, Gujarat, 4-5 Feb, 2019

National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb, 

2019

Exhibition and Scientist-Farmer interaction at ARC-Bikaner, 4 Apr, 2019

Meeting of Advisory Board on Skill development training program for sheep goat and rabbit rearing at NABARD, 

Jaipur, 25 Jun, 2019

Annual Review Meeting of KVK-ATARI zone Jodhpur at MPAUT, Udaipur, 11 Jul, 2019

Brainstorming Session on Technological innovations and strategies for farmers' prosperity in Rajasthan at 

NASC complex, New Delhi, 13 Jul, 2019

Kishan Gausthi during visit of Honourable MoS Agriculture Sh Kailash ji Choudhary at ARC Bikaner, 29 Aug, 

2019

Machine shearing of sheep at ICAR-CSWRI, Avikanagar, 4-14 Oct, 2019

National Conference on Livelihood improvement through sustainable livestock production at CIRC, Meerut, 3-4 

Nov, 2019
rd3  Global Meet on Science and technology for ensuring food and nutritional security at ICAR-NRC on Seed 

Spices, Ajmer, 1-3 Dec, 2019

Workshop on Livestock improvement through artificial insemination at  NASC, New Delhi, 6 Dec, 2019

Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Arun Kumar

stBureau of Indian Standard webix 21  meeting of Wool, Wool Products and Textile Floor Covering Sectional 

Committee on 2 Sep, 2020
th14  RAC meeting of ICAR-NRCP through webinar on 26 Aug, 2020

Raghvendar 

Singh
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nd52 EC Meeting of Central Wool Development Board on 26 Jun, 2020

Webinar on 'Post pandemic challenges and opportunities in Animal Health',College of Veterinary and Animal 

Sciences, SVPUAT, Meerut, 14 Aug, 2020

Breed Registration Committee meeting at Krishi Bhawan, New Delhi on 24 Jan, 2020

Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual Workshop on 

“Uses and implementation of KRISHI” on 9 Sep, 2020

International Webinar on 'Achieving Land Degradation Neutrality' on 22-24 Jul, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020 

NBA-UNDP Webinar series on 'Biodiversity and Biological Diversity Act 2002', 22 Jul, 2020

Secretary, DARE VC with all Directors of ICAR institute on 19 Mar and 10 Apr, 2020
ndVC on 2  National Webcon 2020, CSAU, Kanpur, 6-8 May, 2020.

VC on Agenda for Convergence Meeting of DAHD and ICAR, 24 Jun, 2020

VC on Australia-India Sheep Breeding Program, 13 Jul, 2020

VC on collaboration between DHAD and ICAR on Identified areas of Animal Husbandry and Dairy Sector, 25 

Jun, 2020

VC on Dairy industry during COVID-19, 17 Apr, 2020

VC on GB meeting of ICAR, 29 Jun, 2020

VC on ICAR Regional Committee-I, 30 Jun, 2020

VC on Rolling Out of TSA in ICAR, 15 Jul, 2020

VC with all Directors of ICAR institute by DG- ICAR, 13 Mar, 2020

Webinar on 'Integrated Insect Pests and Nematodes Management in Banana', 4 Aug, 2020
thWebinar on Challenge, Opportunities and Future of Inland Fisheries on 12  Jun, 2020

Webinar on COVID-19 Pandemic: CRSIS and AFTERMATH, 20 Jul, 2020

Webinar on IMPACT of COVID- 19 on Poultry Sector and Road Ahead, 1 May, 2020

Webinar meeting on collaboration with Australia on Wool Technology as per intention of Ministry of Text., CWDB, 

Jodhpur, 18Sep, 2020

Participated and chaired a session in National Conference on 'Paradigm shift in livestock management to obtain 

high quality animal products for enhancing farm economy and entrepreneurship' Post Graduate Institute of 

Veterinary Education and Research, Jaipur, 4 Feb, 2020

Participated and chaired a session in Workshop on 'Productivity enhancement in Goats through Artificial 

Insemination: Scope, Challenges and Strategies', organized by UP Pandit Deen Dayal Upadhyaya Pashu 

Chikitsa Vigyan Vishwavidyalaya Evam Go-Anusandhan Sansathan, Mathura, 13-14 Jan, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Scientist(s)                                                       Participation

XXVIII Annual Conference of Society of Animal Physiologists of India,  ICAR- CSWRI, Avikanagar, 18-19 Feb 

2020

National Workshop on “ Enteric methane emission in India: Estimation, amelioration and technology adoption'',  

ICAR-NAINP, Bengaluru, 12-13 Mar 2020 

A Sahoo

XXVIII Annual Conference of Society of Animal Physiologists of India,  ICAR- CSWRI, Avikanagar, 18-19 Feb 

2020

National Workshop on “ Enteric methane emission in India: Estimation, amelioration and technology adoption'',  

ICAR-NAINP, Bengaluru, 12-13 Mar 2020

RSBhatt

Webinar on “Wool processing, Handicraft and Garment Manufacturing” under CWDB Scheme, ICAR-CSWRI, 

Avikanagar, 28 Jul, 2020.

Webinar on “Post Pandemic Challenges and Opportunities in Animal Health”, SVP University of Agriculture and 

Technology, Meerut, 14 Aug, 2020.

Webinar cum discussion on “ISO 9001 Certification”, CSWRI, Avikanagar and M/s TNV Certification, New Delhi, 

10 Sep 2020.

SR Sharma
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Online Training on “Effective Health management for Enhancing Work Efficiency of ICAR Employees”, ICAR-

IIHR, Bengaluru, 22 Oct, 2020.

International webinar on “One Health Approach for Prevention and Control of Emerging Zoonosis and Rabies in 

India”, PGIVER, Jaipur, 28 Sep, 2020.

Webinar on “Sheep and Rabbit Farming Systems as Entities to Double the Farmer's Income by 2022: 
thOpportunities and Challenges”, ICAR-SRRC (CSWRI), Mannavanur, 20  Nov, 2020.

Workshop on “Intellectual Property Management in Agriculture”, ICAR-Indian Institute of Agricultural 

Biotechnology, Ranchi, 28 Nov, 2020.

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

SMK Naqvi

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

RC Sharma

th29 NCVP and National Symposium on “Challenges and Innovations in Controlling Parasitic Diseases of 

Livestock and Poultry with Changing Climate”, College of Veterinary Science and Animal Husbandry, 

NDVSU, Jabalpur, 05-07 Feb, 2020.

Virtual Workshop cum Training Programme on IPR in Agricultural Research and Education in India, ICAR, New  

Delhi, 12-28 Sep, 2020.

Webinar on Patent intelligence as an effective strategic decision support tool for Universities, Clarivate 

Analytics, Philadelphia, USA, 24 Sep, 2020.

Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual 9 Sep, 2020.

FA Khan

Webinar on Integrated farming system for entrepreneurship development during Covid19 pandemic, SKRAU, 

Bikaner, 23-24 Jun, 2020

Webinar on National webinar on strategy for strengthening agricultural education under changing scenario of 

Covid -19, SKRAU, Bikaner, 26-27 Jun, 2020

Meeting of Institute Technology Management committee of ICAR-CIAH, Bikaner, 7 Aug, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

HK Narula

Agri-business Incubator workshop, ICAR-CSWRI, Avikanagar, 27 Jun 2020

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

AS Rajendiran

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

Online training on Physio-biochemical and biotechnological approaches for optimization of health and 

reproduction in animals, College of Veterinary Science and AH, Mhow, 1-21 Dec, 2020

Nirmla Saini

Webinar on “Enhancing livestock productivity for food security through advanced genetics and reproductive 

techniques”, MBAC, Saharsa, BAU, Sabour.

Webinar lectuture series on “Bioinfermatics and statistical tools in Livestock esearch”, ICAR-CIARI, Port 

Blair, 16-25 Nov 2020.

PK Mallick

Webinar on “Understanding Basics of Antibiotics in Context of Antimicrobial Resistance for INFAAR Members” 

Food and Agriculture Organization of the United Nations (FAO) and ICAR, New Delhi, 22-23 Jun, 2020.

Webinar on “Quality Management System in AMR Laboratories for the Indian Network for Fisheries and 

Animals Antimicrobial Resistance (INFAAR)”, Food and Agriculture Organization of the United Nations 

(FAO) and ICAR, New Delhi, 24 Sep 2020.

GG Sonawane

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Davendra 

Kumar

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

International  Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases – 

A  new prospective   approach”, VCRI, Tirunelveli, Tamil Nadu, 15-16 Oct 2020

International e-conference on “Insights into the diagnosis and control of parasitic diseases for enhanced 

livestock production” VC&RI, Orathanadu, Tamil Nadu, 7-8 Dec 2020

G Nagarajan 

Scientist(s)                                                       Participation
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One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020PThirumurugan

Webinar on “Traumatic reticuloperitonitis- Advances in the diagnosis and treatment”, VCRI, Orathanadu, TN, 
th15  Sep 2020.

Webinar cum Virtual Kisan Sangosti, VUTRC- RAJUVAS, Avikanagar, 15 Oct 2020.

Workshop on “Implementation of ICAR-FAO- TCP on Antimicrobial Resistance” National Bureau of Fish 

Genetic Resources, Lucknow, 10 Dec 2020.

SJ Pandian

Annual Review Meet of AINP on Neonatal Mortality in Farm Animals, NASC, New Delhi, 7 Jan, 2020
th29 NCVP and National Symposium on “Challenges and Innovations in Controlling Parasitic Diseases of 

Livestock and Poultry with Changing Climate”, College of Veterinary Science and Animal Husbandry, 

NDVSU, Jabalpur, 05-07 Feb, 2020.

XXVIII Annual Conference of Society of Animal Physiologists of India and National Symposium on 

“Physiological Approaches to Address Environmental Challenges for Increasing Animal Productivity and 

Farmer's Income”, ICAR-CSWRI, Avikanagar, 18-19 Feb, 2020.

Webinar series on "Strategies for sustainable control of parasites of livestock, poultry and wildlife and their public 

health significance". Department of Veterinary Parasitology, LUVAS, Hisar, Haryana, 21-23 Aug, 2020.

Live webinar on “Management of peri-partum conditions in bovine''. Intas Animal Health, 30 Aug, 2020.

National webinar on “Parasites, Production and Environment”. College of Veterinary Science and A.H, Anjora, 

Durg (Chhattisgarh), 17 Sep, 2000.

Webinar on ICAR Research Data Repository for Knowledge Management: KRISHI Portal Virtual Workshop on 

“Uses and implementation of KRISHI”, 9 Sep, 2020 

Webinar on VET-Management of hemoprotozoan diseases in large ruminants". Alembic Pharmaceuticals Ltd., 

13 Sep, 2020. 

Webinar on “Production Diseases in Farm Animals''. Intas Animal Health, 13 Sep, 2020.

Webinar on “Updates on treatment and control of mastitis in bovine". Alembic Pharmaceuticals Ltd., 3 Oct, 2020.

International Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases – 

A new prospective approach”. Veterinary College and Research Institute, Tirunelveli (Tamil Nadu), 15-16, 

Oct, 2020

CP Swarnkar

Webinar on “Impact of covid–19 pandemic on veterinary education”, Zydus AHL, Ahmedabad and Indian 

Society for Veterinary Medicine, 11 Jul 2020.

Webinar on “Nanotechnology in Veterinary Practice: Opportunities and Challenges” Zydus AHL, Ahmedabad 

and Indian Society for Veterinary Medicine, 11 Jul 2020.

Webinar on “Veterinary medicine and artificial intelligence”, Zydus AHL, Ahmedabad and Indian Society for 

Veterinary Medicine, 18 Jul 2020.

Webinar on “Clinical use of antibacterial in veterinary practice: an overview”, Alembic Pharma, Vadodara, 25 Jul, 

2020.

Webinar on “Nanocarrier based formulations: potential strategy for innovative veterinary medicines”, Zydus 

AHL, Ahmedabad and Indian Society for Veterinary Medicine, 1 Aug, 2020.

Webinar on “Novel barrier formulations for veterinary applications”, Zydus AHL, Ahmedabad and Indian Society 

for Veterinary Medicine, 19 Sep, 2020.

Webinar on “Updates on treatment and control of mastitis in Bovines”, Alembic Pharma, Vadodara, 3 Oct, 2020.

Webinar on “Various Wound management in field conditions”, VUTRC, Tonk at Avikanagar, 15 Oct, 2020

DK Sharma

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Hands-on Training cum Workshop on “Livestock methane emission: Assessment, Impact and Amelioration 

Strategies”, ICAR-NIANP, Bengaluru, 24-26 Nov 2020

Online National Workshop on” Climate smart livestock production” , WBUAFS, West Bengal, 5-7 Aug 2020

Srobana 
Sarkar

Scientist(s)                                                       Participation
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International webinar on “Antibiotic resistance: a menace in management of mastitis”, SKUAST, Jammu, 10 Sep, 2020

International webinar on “Present and future trends in conservation and breeding technologies to enhance 

production in indigenous animals”, VCRI, Tirunelveli (Tamil Nadu), 15 Dec, 2020

International Webinar on "Climate smart livestock and poultry production through nutritional interventions", 

TANUVAS, 23-24 Nov, 2020

Abdul Rahim

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Arpita 

Mohapatra

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

e-workshop on 'Veterinary Reproductive Ultrasonography (eReprosound)', Indian Society for Study of Animal 

Reproduction and INTAS Animal Health, 8-10 Aug, 2020

AS Mahla

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Krishnappa B

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

National Webinar entitled 'Current Scenario and Future Challenges with Emphasis on Awareness about COVID-

19 Pandemic', NASI-Rajasthan Chapter, 22 Dec, 2020

RK Paul

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

SV Bahire

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

SS Dangi

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

Vijay Kumar

XXXIII Annual Convention of IAVMI and National conference on Challenges and Threats of Microbes to Animals 

and Humans,  ICAR-IVRI, 6-7 Feb, 2020

National Symposium on “Physiological approaches to address environmental challenges for increasing animal 

productivity and farmer's income”, ICAR-CSWRI, 18-19 Feb, 2020

VK Saxena

One day webinar on “Incertitude and Convictions on Meat Consumption in COVID Scenario” College of 
 Veterinary Science and Animal Husbandry, Jabalpur, 15Jun 2020 

Two days webinar on “Food Safety Regulation for Genetically Engineered / Modified Animals” , 8-9 Sep 2020

Five day online training programme on “Market Research and Value Chain Management of Agricultural 

Commodities, ICAR-NAARM, Hyderabad, 17-21 Nov 2020

Arvind Soni

Genome editing regulatory approaches for animals, 23-24Sep 2020.Rajiv Kumar

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 202

International  Webinar on “Recent developments in pathobiology and diagnosis of animal and poultry diseases – 

A  new prospective   approach”, VCRI, Tirunelveli, Tamil Nadu, 15-16 Oct 2020 

International webinar on “Climate smart livestock and poultry production through nutritional interventions” 

Institute of Animal Nutrition, TANUVAS, Kattupakkam, Tamil Nadu, 23-24 Nov 2020

SMK 

Thirumaran

Webinar on “Core Competencies for Extension Professionals” MANAGE, Hyderabad, 17 Jul 2020

One day webinar on “Uses and implementation of KRISHI” ICAR-IASRI, New Delhi 9 Sep 2020

PachaiyappanK

IAVMI conference on “Challenges and threats of microbes to animal and humans”, ICAR-IVRI, Izatnagar, 6-7 Feb, 2020

Workshop on “Diagnostic approaches in Virology”, IIT-Guwhati, 4-6 Mar, 2020

International webinar on “ COVID 19 pandemic: crisis and aftermath”, 20-21 Jul, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

Chandan 

Prakash

XVII SOCDAB National Symposium: Enhancement of Farmers' Income through Management of Animal  

genetic Resources, College of Veterinary Science and AH, Mhow, 10-11 Feb, 2020

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020

Ashish Chopra

Webinar on “Uses and implementation of KRISHI, ICAR-IASRI, New Delhi, 9 Sep, 2020 Ghous Ali

Scientist(s)                                                       Participation
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ABIC�  Agri Business Incubation Centre

ABTS 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic 

acid

ADF� Acid Detergent Fibre

ADG� Average Daily Gain

AGB� Animal Breeding and Genetic

AgNPs� Silver Nano Particles

AH� Animal Health

AI� Artificial Insemination

AICRP� All India Coordinated Research Project

AP&B� Animal Physiology and Biochemistry

ARC� Arid Region Campus

ARS� Agricultural Research Services

ATIC � Agricultural Technology Information Centre

ATMA� Agriculture Technology Management Agency

ATP� Annual Training Plan

BB� Black Brown

BMPR � Bone Morphogenetic Protein Receptor

BZ � Benzimidazole

cDNA� Complementary Deoxyribonucleic Acid

CEP � Cauda Epididymal Plasma

CF� Crude Fibre

CFB � Complete Feed Block

CIRB � Central Institute for Research on Buffalo

CIRG � Central Institute for Research on Goats

CL � Corpus Luteum

CMC � Carboxymethyl Cellulose

CP � Crude Protein

CS � Cysteine Synthase 

Cu� Copper

CSWRI� Central Sheep and Wool Research Institute

CWDB� Central Wool Development Board

CWMP � Conventional Worm Management Programme

DARE � Department of Agricultural Research and 

Education

DAS � Days After Sowing

DBT� Department of Biotechnology

DEAE � Diethylaminoethyl

DFA � Desirable Fatty Acids

DFY� Dry Fodder Yield

DG � Deenanath Grass

DM � Dry Matter

DMA� Dry Matter Accumulation

DMI � Dry Matter Intake

DNA � Deoxyribose Nucleic Acid

DPPH� 2,2-diphenyl-1-picryl-hydrozyl-hydrate

DRDO� Defence Research and Development Organisation

DST� Department of Science and Technology

EADR� Equivalent Average Death Rate

eCG � Equine Chorionic Gonadotrophin

ED� Effective Dose

EE� Ether Extract

EHA� Egg Hatch Assay

ELISA� Enzyme-Linked Immunosorbent Assay

ENA� Enzootic Nasal Adenocarcinoma

EPE � Ewe Productive Efficiency

EPG� Eggs Per Gram

ET � Enterotoxaemia

EYCG� Egg Yolk Citrate Glucose

FCR � Feed Conversion Ratio

FEC � Fecal Egg Count

FecB � Fecundity Booroola

FECR� Faecal Egg Count Reduction

FE-SEM� Field Emission-Scanning Electron Microscopy

FET�  Field Experience Training

FNAC Fine Needle Aspiration Cytology

FO� Fish oil 

FP� Feather Pennisetum

FPD� Filter Paper Degrading

FTIR� Fourier Transform Infrared

GA � German Angora

GC-MS � Gas Chromatography - Mass Spectrophotometer

GFY � Greasy Fleece Yield 

GG� Grey Giant

GI � Gastrointestinal 

GMM� GM x Malpura

GN � Groundnut

hMMP � High Mitochondrial Membrane Potential

ICAR� Indian Council of Agricultural Research

IL� Interleuikin

IMAC � Immobilized Metal Affinity Chromatography

IMC� Institute Management Committee

INFAAR Indian Network for Fisheries and Animal 

Antimicrobial Resistance��

ABBREVIATIONS



186 ICAR-Central Sheep & Wool Research Institute

Annual Report 2020

IPTG Isopropyl ß-D-1-thiogalactopyranoside

IRC� Institute Research Committee

ITMU� Institute Technology Management Unit

JSRV Jaagsiekte Sheep Retrovirus 

Kp � Kisspeptin

KVAFSU� Karnataka Veterinary, Animal and Fisheries 

Sciences University

KVK� Krishi Vigyan Kendra

L Larvae third stage3�

L Larvae fourth stage4�

LAI� Leaf Area Index

LD� longissimus dorsi

LMA� Larval Mortality Assay

LMF� Liquid Milk Formulae

LRS� Livestock Research Station

LSB� Litter Size at Birth 

LSD� Least Square Difference

LSW � Litter Size at Weaning

LWB� Litter Weight at Birth

LWW� Litter Weight at Weaning

MC� Maize Cale

mCHO � Membrane Cholesterol

MDR � Multi-Drug Resistant

MMP � Modified Membrane Protein

MoU� Memorendum of Understanding

MPKV� Mahatama Phule Krishi Vishvavidyalaya

mRNA� Messenger Ribonucleic Acid

MSRS Mecheri Sheep Research Station

MSSP � Mega Sheep Seed Project

MWMP � Modified Worm Management Program

N� Nitrogen

NAAS� National Academy of Ariccultural Science

NAARM� National Academy of Agricultural Research 

Management

NDF � Neutral Detergent Fibre

NDRI� National Dairy Research Institute

NGO � Non Governmental Organization

NRC� National Research Centre

NRCSS� National Research Centre on Seed Spices

NTRS � North Temperate Regional Station

NWPSI � Network Programme on Sheep Improvement

NZW� New Zealand White

OMP � Olfactory Marker Protein

ORF � Open Reading Frame

PC� Project Coordinator

PCR� Polymerase Chain Reaction

PGRIS � Post Graduate Research Institute in Animal 

Sciences

PHY� Physiology

PLP Pyridoxal 5'-Phosphate

PME� Project Monitoring and Evaluation 

PMN � Polymorphonuclear

PO � Palm Oil

POF � Preovulatory Follicle

PPR� Peste des Petits Ruminants

PUFA� Poly Unsaturated Fatty Acid

QRT� Quinquennial Review Team

RAC � Rsearch Advisory Committee

RAJUVAS � Rajasthan University of Veterinary and Animal 

Sciences

RBD� Randomized Block Design

RBPT � Rose Bengal Precipitation Test

RDN � Recommended Dose of Nitrogen

RE � Restriction Enzyme

R-line� Resistance-line

RNA� Ribonucleic Acid

SAPI Society of Animal Physiologists of India 

SAUs� State Agricultural Universities

SB� Sheep Breeding

SC � Soviet Chinchilla

SCSP � Schedule Caste Sub Plan

SDS-PAGE �Sodium Dodocyl Sulfate – Polyacrlamide Gel 

Electrophoresis

Se� Selenium

SFC Standing Finance Committee

S-line� Susceptible-line

sLPS Saturated Lipopolysaccharide 

SNF� Solid Not Fat

SNP � Single Nucleotide Polymorphism

SRRC� Southern Regional Research Centre

SSCP� Single Strand Conformation Polymorphism

SVUs� State Veterinary Universities

SVUU� Sri Venkateswara Veterinary University

TANUVAS� Tamil Nadu University of Veterinary and Animal 

Sciences

TBARS� Thiobarbituric Acid Reactive Substances

THI� Thermal Humidity Index

TMR� Total Mixed Ration

TMTC� Textile Manufacturing and Textile Chemistry

TOT � Transfer of Technology

TSP � Tribal Sub-Plan

VTCC � Veterinary Type Culture Collection

WCI � Wind Chill Index

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

Mr A.S. Meena   Scientist

Mr Y.R. Meena  Technical Officer

Mr R.K. Meena  Technical Officer

Mr Ram Rai Meena  Technical Officer

Animal Nutrition Division

Dr A. Sahoo� Principal Scientist & Head (Acting)

Dr R.S. Bhatt� � Principal Scientist

Dr S.C. Sharma� � Principal Scientist

Dr Banwari Lal  Scientist

Dr Srobana Sarkar� � Scientist

Dr Shilpi Kerketta� � Scientist

Dr R.B. Sharma� � CTO

Mr M.C. Meena � � ACTO

Mr S.R. Meena� � ACTO

Mr R.P. Chaturvedi� � Senior Technical Officer

Mr T.K. Jain � � Technical Officer

Physiology and Biochemistry Division

Dr Raghvendar Singh  Principal Scientist & Head

Dr Davendra Kumar �  Principal Scientist 

Dr Vijay Kumar � � Senior Scientist

Dr Vijay Kumar Saxena� � Scientist

Dr Rajani Kumar Paul�  Scientist

Dr Arpita Mohapatra�  Scientist

Dr S.S. Dangi  Scientist

Dr A.S. Mahla  Scientist

Mr Ranjit Singh  ACTO

Animal Health Division
 

Dr S.R. Sharma� � Principal Scientist & I/C

Dr F.A. Khan� � Principal Scientist 

Dr G.G. Sonawane  Principal Scientist

Dr S.J. Pandian� � Sr. Scientist 

Dr C.P. Swarnkar� � Scientist (SG)

Dr D.K. Sharma� � Scientist 

Mr Ved Prakash Singh� � CTO

Mr S.C.Dayama  Technical Officer

Textile Manufacturing and Textile Chemistry Division

Dr N. Shanmugam        �  Principal Scientist & I/C

Dr Ajay Kumar� � Principal Scientist

Dr V.V. Kadam� � Scientist 

Mr. Seiko Jose  Scientist (On study leave)

Er Shekhar Das  Scientist (On study leave)

Mr Nehru Lal Meena  ACTO

Mr B.L. Ujiniya� � Technical Officer

Transfer of Technology and Social Science Division

Dr L.R. Gurjar� � Scientist & I/C

Dr Rang Lal Meena  Scientist 

Mr B.S. Sahu  CTO

Mr Ratan Lal Bairwa� � ACTO

Mr D.K. Yadav  Technical Officer 

Livestock Products Technology Section

Dr R.S. Bhatt� � Principal Scientist & I/C

Dr Arvind� � Scientist

Prioritization, Monitoring and Evaluation

Dr Davendra Kumar� � Principal Scientist & I/C

Dr C.P. Swarnkar� � Scientist (SG)

Mr J.P. Meena� � ACTO

ATIC 

Dr Rang Lal Meena� � Scientist & I/C

Mr B.S. Sahu  Chief Technical Officer

Network Programme on Sheep Improvement Cell

Dr Arun Kumar� � Principal Scientist & I/C

Mega Sheep Seed Project Cell

Dr Arun Kumar Tomar  Principal Scientist & I/C

Dr S.S. Misra � � Principal Scientist

Rabbit Unit

Dr R.S. Bhatt� � Principal Scientist & I/C

Mr S.L. Ahari� � Technical Officer

Farm Section

Mr Shyam Singh� � CTO (Farm Supdt) & I/C

Mr M.R. Meena� � ACTO 

Mr J.P. Bairwa� � Senior Technical Officer 

SCIENTIFIC, TECHNICAL AND 

ADMINISTRATIVE STAFF 

(As on 31.12.2020)
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Feed Technology 

Dr R.S. Bhatt� � Principal Scientist & I/C

Mr M.C. Meena� � ACTO

Human Resource Development Section

Dr S.C. Sharma� � Principal Scientist & I/C

Dr V.V. Kadam� � Scientist

Agriculture Knowledge Management Unit

Dr S.J. Pandian� � Scientist& I/C

Library

Mr Naveen Kumar Yadav� � AD (OL) & I/C

Institute Technology Management Unit

Dr F.A. Khan� �  Principal Scientist & I/C

Hindi Cell

Mr Naveen Kumar Yadav� � AD (OL)

Sport Section

Dr Davendra Kumar� � Principal Scientist & I/C

Right to Information Cell

Mr Neeraj Tanwar� � Public Information Officer

Vigilance Cell

Dr Davendra Kumar �  Principal Scientist & I/C

Tribal Sub-plan Cell

Dr G.G. Sonawane                  �  Principal Scientist & I/C

Public Relation Cell

Dr R.C. Sharma  Principal Scientist & I/C

Guest house (Jaipur)

Mr Ranjit Singh                 ACTO

Guest house (Avikanagar)

Mr Neeraj Tawar   Administrative Officer

Administration

Mr Suresh Kumar  Chief Administrative Officer

Mr Neeraj Tanwar  Administrative Officer

Mr M.A. Khan  AAO

Mr Ram Pal Verma  AAO

Mr K.B. Bairwa� � AAO

Mr Sanjay Sharma  AAO

Mr Shivji Ram Jat  AAO

Mr D.L. Verma  AAO

Audit and Account

Mr C.L. Meena� � Assistant FAO& I/C

Estate Section

Er S.C. Gupta� � STO & I/C

Mr M.S. Ghintala  Technical Officer 

Instrument & Electrical Unit

Mr M.C. Meena� � ACTO

Er K.K. Prasad� � Senior Technical Officer

Workshop and Vehicle Section

Mr Neeraj Tanwar  AO & I/C

Mr K.L. Meena  Technical Officer

Mr R.D. Prasad  Technical Officer

Security Section

Mr Suresh Kumar� � CAO

Rukmesh Jakhar� � Security Officer

Human Dispensary

Dr S.R. Sharma� � Principal Scientist & I/C

Arid Region Campus, Bikaner

Dr H.K. Narula� � Principal Scientist & I/C

Dr (Mrs.) Nirmala Saini  Principal Scientist

Dr Ashish Chopra  Senior Scientist

Dr Chandan Prakash  Scientist

Dr Ashok Kumar � � Scientist

Mr Ghous Ali  Scientist (On study leave)

Mr Vimal Mehrotra� � CTO

Mr Madan Lal  Technical Officer

Mr K.S. Gurao� � Technical Officer

Mr Abhay Kumar� � Technical Officer

Mr Lala Ram Meena  Technical Officer

Mr Shashank Jain  AAO

Northern Temperate Research Station, Garsa

Dr O.H. Chaturvedi  Principal Scientist & Head

Dr Abdul Rahim  Scientist

Mr Manoj Kumar Sharma   ACTO

Mr Manish Badola  AAO  

Southern Regional Research Centre, Mannavanur
 

Dr A.S. Rajendiran� � Principal Scientist & I/C

Dr P. Thirumurugan� � Senior Scientist

Dr G. Nagarajan� � Senior Scientist

Dr S.M.K. Thirumaran�  Scientist

Dr Pachaiyappan K.� � Scientist

Dr S. Rajapandi� � ACTO

Mr G. Murali� � Senior Technical Officer
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Joined

1. Dr. Shilpi Kerkatta, Scientist (LPM) on 04.04.2020

2. Dr. Rajni Chaudhary, Scientist (AGB) on 31.07.2020

Superannuation 

1. Dr. P.R. Sharma, Chief Technical Officer (VO) on 31.01.2020

2. Sh. Kailash Chand Sharma, Technical Officer on 29.02.2020

3. Sh. Ram Avtar Sharma, Private Secretary on 30.06.2020

4. Sh. Harish Chand Tabiyad, Assistant on 30.06.2020

5. Sh. Laxmi Narayan Meena, Skilled Supporting Staff on 30.06.2020

6. Dr. S.M.K. Naqvi, Principal Scientist on 31.07.2020

7. Sh. Hawa Singh, Technical Officer on 31.07.2020

8. Sh Bhag Chand Srimal,  Assistant VRS on 1.08.2020

9. Sh. Karan Singh Tanwar, Sr. F&AO on 31.08.2020

10. Dr. Shankar Lal Sisodia, Chief Technical Officer (VO) on 31.08.2020

11. Dr. A.K. Shinde, Principal Scientist on 31.10.2020

12. Dr. Om Prakash, Chief Technical Officer (AFM) on 31.11.2020

Transfer

1. Dr. Krishnappa Balanagur, Scientist (AP&B) to ICAR-NIANP, Bengaluru on 28.01.2020

2. Sh. Swaroop Chand, UDC (on deputation) to ICAR-CIAH, Bikaner on 23.05.2020

3. Dr. Raj Kumar, Scientist (Vety. Extension) to ICAR-NDRI, Karnal on 14.08.2020

4. Dr. Y.P. Gadekar, Scientist (LPT) to ICAR-NRC on Meat, Hyderabad on 14.08.2020

5. Dr. S.K. Sankhyan, Principal Scientist (AN) to ICAR, HQ, New Delhi on 11.09.2020

6. Dr. D.B. Shakyawar, Principal Scientist (TMTC) joined as Director, ICAR-NIRJAFT, Kolkata on 26.09.2020

7. Dr. Banwari Lal, Scientist (Agronomy) to ICAR-IIPRI, Regional Centre, Bikaner on 30.11.2020

8. Dr. S.V. Bahire, Scientist (Animal Biochemistry) to ICAR-IVRI, Regional Office, Pune 09.12.202



190 ICAR-Central Sheep & Wool Research Institute

Annual Report 2020

VISITOR
th I am extremely pleased to visit have and take part in 59  foundation day program. The Institute is doing a 

great service particularly for small and marginal farmers who have low income and rearing of sheep has made a 

significant change in social economic status of the community .The Avishaan breed and nutritious feed / manure 

has been a boon to sheep producers in the country. I congratulate the Director, team of scientists and all staff for the 

wonderful  job they are doing towards farm economy of the country.

Dated:4/01/2020                                                                             Dr. Arvind Kumar
                                                                                                               VC, RLBCAU, Jhansi

 Amazing, great to see the organisation, nice, neat and clean, great work with lot of potential. One of its kind 

proud of India, some very rare items made from wool. I would like to visit again and again although it is my first visit. 

Thumps up to all the officers, Scientists and authority to develop and maintain CSWRI, Thanks. 

Dated:27/07/2020                  Dr. Ramesh Mittal

              Director

 CCSNIAM, Bambala, Jaipur

 The institute is a showcase of applied technologies on sheep production. The farms are neatly managed 

and animal condition was excellent. The laboratories in different divisions are carrying out basic and applied 

research. The Avishan, Avikalin (resistant for haemonchosis) and other cross are performing excellent and serving 

the farmers in the area. The semen technology and biotechnology labs are carrying research in high end areas. 

The fungus identified by health division is highly appreciable technology for biological control of Haemonchus 

contortus. Overall excellent work is being carried out. Greetings to all the scientists and staff of CSWRI.

 Dated:26/08/2020                 Dr. V.K. Saxena

                                                                                         ADG (AP&B), ICAR, New Delhi

 fgUnh i[kokM+s ds varxZr laLFkku esa vkuk esjs fy, O;fäxr miyfCèk gSA fgUnh ijaijk dk ;g cht fujarj iqYyfor gksrk jgsA 

'kqHkdkeuk,!
fnukad 14@09@2020                                        M‚ lqèkhj lksuh
                   ¼t;iqj½

 esjk bl laLFkku ls foxr pkSng o"kZ dk lacaèk gS A oSKkfud laLFkku gksrs gq, Hkh ;g ç'kklfud ,oa oSKkfud {ks=ksa esa jktHkk"kk 

fgUnh ds ç;ksx esa vxzx.; gS A 
fnukad 28@09@2020                    M‚ nqxkZ nÙk vks>k ¼tksèkiqj½
                 iwoZ foHkkxkè;{k] jlk;u ç;ksx'kkyk]   
                  ofj"B oSKkfud ,oa foKku lapkjd

 Spent the whole day and could feel the connectivity of science to the field and farmers. The campus is very 

well maintained. It’s really impressive !!! The scientists are involved in good research activities which are aimed at 

improvement of economic conditions of the livestock owners. Even the application of technology has been duly 

undertaken, further expansion of activities and slight improvement for farmers direct needs may also be explored. I 

congratulate the leadership in the institute and team of institute and other officers for their dedicated and excellent 

efforts.

Dated: 23/12/2020                Dr. Praveen Malik

                                                                                    Animal Husbandry Commissioner

                  Govt of India DAHD, MOFAHD

            Krishi Bhawan, New Delhi



ICAR-Central Sheep & Wool Research Institute
 Avikanagar-304 501 Distt: Tonk, Rajasthan

Telephone:01437 - 220162, FAX.: 01437-220163
osclkbV /Website – www.cswri.res.in

Hkk-d`-vuq-i-& dsUnzh; HksM+ ,oa Å u vuqla/kku laLFkku
vfodkuxj & 304 501 ftyk&Vksad] jktLFkku

nwjHkk”k% 01437&220162] QSDl u.: 01437&220163
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