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rsyaxkuk] vk+++a/kz Áns'k] dukZVd] rfeyukMq] fgekpy Áns'k] tEew ,oa d'ehj] 

jktLFkku ,oa mÙkjk[k.M jkT;®a d¢ fdlku®a esa ÒsM +ikyu vk; ,oa vkthfodk 

dk egRoiw.kZ L=®r gSaA uohure i'kq/ku tux.kuk d¢ vuqlkj] ÒsM+ dh vkcknh 

65-06 fefy;u ls c<+dj 74-26 fefy;u g® xÃ gS] ftlls 678-0 fefy;u 

fdxzk ekal] 40-4 fefy;u fdxzk Åu ,oa 6 fefy;u y®x®a d® j®txkj fey 

jgk gSA ns'k esa ekal ,oa Åu dh ekax c<+ jgh gSA foxr ,d n'kd esa Åu 

mRiknu dk vkadM+k yxÒx fLFkj gSA e©twnk Åuh ,oa dkyhu m|®x®a ds fy, 

izfr o"kZ 100-0 fefy;u fdxzk Åu dh vko';drk gksrh gSA ekax iwjh djus gsrq 

ns'k vkLVsªfy;k] U;wthySaM ,oa vU; ns'k®a ls 80&90 fefy;u fdxzk Åu vk;kr 

dj jgk gSA ns'k esa ekal dh ekax rsth ls c< +jgh gSA gkykafd ek¡l dk vk;kr 

yxÒx ux.; gS ysfdu ?kjsyw vko';drk d® iwjk djus d¢ fy, fujarj ç;kl®a dh vko';drk gSA ns'k esa pjkxkg®a d¢ fldqM+us ,oa e©twnk 

pjkxkg®a dh xq.koÙkk esa deh d¢ lkFk 2022 rd fdlku®a dh vk; n®xquh djus gsrq] fuokZg ¼de fuos'k & mPp mRiknu½ ls okf.kfT;d ¼mPp 

fuos'k & mPp mRiknu½ ikyu djus dh vko';drk gSA
 
laLFkku us ns'k e as ekla  dh ekxa  d® ijw k dju s grs  q l?ku mRiknu d ¢ rgr de ÒMs  + l[a ;k l s vf/kd mRiknu ij /;ku dfa¢ nrz  dju s d ¢ fy, 'k®/k fd;k 

tk jgk gAS  lLa Fkku tMq o+ k@¡ f=;d eeS uk as dh l[a ;k e as of̀) grs  q QdS  ch thu d ¢ vuØq e.k] n® lky e as n® ees u® a dh txg rhu ees u® a dh ÁkfIr grs  q

Rofjr Átuu Á.kkyh] o/k ;®X; vk; q ij mPp 'kjhj Òkj] vkgkj #ikra j.k n{krk o ekla  ÁkfIr] dia ®ftV] tfS od [kkn] gLrf'kYi] jtkÃ vkfn e as e®Vh 

Åu d ¢ fofo/k mi;®x ij dke dj jgk gAS  'kgjh {®=® a e as miÒ®Drkv® a d ¢ fy, cgs rj x.q koÙkk d ¢ fofo/k [kkn;~  inkFk® aZ dh miyC/krk d ¢ lkFk fdlku® a

dh vk; c<k+ u s grs  q ekl¡  o n/w k d ¢ eYw ; lo/kuZ  dk; Z fd;k tk jgk gAS  lfq u;®ftr jos M + LokLF; dk;ØZ e d ¢ viuku s l s Qke Z ,o a Á{®= d ¢ jos M + e as eR̀; q

,o a #X.krk nj d® lkekU; lhek e as j[kr s g,q  udq lku d® de fd;k x;kA ÒMs  + ikyu e as viu s Kku d® c<k+ u s grs  q lLa Fkku cM s+ ieS ku s ij fdlku® a d ¢

Áf'k{k.k] Án'kuZ  ,o a d©'ky fodkl dk foLrkj dj jgk gAS  fofÒUu ;®tukv® a tlS  s tu tkrh; ifj;®tuk] vulw fq pr tkfr mi ;®tuk] fdlku iFz ke] 

ejs k xko¡  ejs k xkjS o] lkla n vkn”k Z xkz e ;kts uk bR;kfn }kjk fdlku ykÒkfa or g® jg s gASa  m?k®x®]a  m?kfe;® a ,o a fdlku® a d ¢ fgr d ¢ fy,] Òk-Ñ-vu-q i- d ¢

lg;®x l s lLa Fkku e as ,xhz &fctuls  bUD;ow Vs j lUs Vj LFkkfir fd;k x;k gAS

laLFkku us vfoiqat if=dk ¼fgUnh½ d¢ fy, Áfrf"Br x.®'k 'kadj fo?kkFkhZ 2017&18 iqjLdkj ÁkIr fd;k gSA o"kZ d¢ n©jku laLFkku d¢ 

vuqla/kku ifj.kke dks 51 “kks/k ys[k®a] 64 lsfeukj®a ,oa lax®f"B;®as esaa ÁLrqfrdj.k] 13 rduhdh eSuqvy] 55 iqLrd v/;k; ,oa rduhdh ys[k 

rFkk 2 iqLrd®a esa Áysf[kr fd;k x;k gSA 

e aS Mk-W  f=ykps u egkik=k] lfpo] M;s j vkjS  egkfun”s kd] Hkk-d-̀vu-q i- ,o a Mk-W  ch- ,u- f=ikBh] mi egkfun”s kd ¼Ik”k q foKku½ Hkk-d-̀vu-q i-] dk mud s

lg;®x o ekx Z n'kuZ  d s fy, vkHkkj idz V djrk gA¡w  e aS Mk-W  oh- d-¢  lDlus k] lgk;d egkfun”s kd ¼Ik”k q mRiknu ,o a itz uu-½ ,o a Mk-W  fouhr Hklhu] 

i/z kku oKS kfud] Hkk-d-̀vu-q i-] uÃ fnYyh }kjk fn, x; s vuojr lg;®x o leUo; d s fy, fu"Bk l s vkÒkjh gA¡w  lLa Fkku fgr d ¢ fy, cgrq  gh Áklfa xd 

,o a mi;®xh l>q ko® a rFkk flQkfj'k® a d ¢ fy, e aS Á®- ¼Mk½W  ,e- ,y- enu] v/;{k] QRT ,o a mudh Vhe d® Òh fu"Bk l s /kU;okn nrs k gA¡w  ge Mk-W  iHz kkdj 

jko] a v/;{k] vulq /a kku lykgdkj lfefr ,o a lfefr d ¢ vU; lnL;k as dk vulq /a kku ifjj;®tukv® a dh leh{kk dju s ,o a jpukRed ekxnZ 'kuZ  grs  q

vkHkkj idz V djr s gAaS  

e aS lLa Fkku d s depZ kfj;® a d® mud ¢ Ãekunkj Á;kl® a d ¢ fy, c/kkÃ nrs k g ¡w ,o a vk'kk djrk g ¡w fd vku s oky s o"k® aZ e as dÃ uÃ Á©?k®fxfd;k a Åu ,o a ekl¡  

mRiknu d® c<k+ ,xa h rFkk fdlku® a dh vk; ,o a vkthfodk e as l/q kkj djxas hA e aS Mk-W  ,-d-s  f”kna ]s  ÁÒkjh] ikz Fkfedrk fuxjkuh ,o a eYw ;kda u bdkb Z ,o a

lia knd eMa y ¼Mk- W lh-ih- Lo.kdZ kj] Mk- W ,l-t-s  ifa M;ku] Mk-W  ,y-vkj- xTq kjZ ] Mk- W foukns  dne] Mk- W vjfona  l®uh] Mk-W  ,-,l- egyk ,o a Jh t-s ih- eh.kk½ 

d® mud ¢ dB®j ifjJe rFkk bl okf"kdZ  ifz rons u d® le; ij idz kf”kr dju s d s fy, Òh c/kkÃ nrs k gA¡w  

izkDdFku

¼ ½ jk?kosUnz flag
funs”kd ¼dk;Zdkjh½





Sheep husbandry is one of the important source of income and 

livelihood among the farmers in the state of Telangana, Andhra 

Pradesh, Karnataka, Tamil Nadu, Himachal Pradesh, Jammu & 

Kashmir, Rajasthan and Uttrakhand. As per the latest livestock 

census, sheep population has increased from 65.06 million to 74.26 

million, contributing 678.0 million kg of mutton, 40.4 million kg of wool 

and employment to nearly 6 million people. There is growing demand 

of mutton and wool in the country. Wool production figure is almost 

constant over the last one decade. The existing woolen and carpet 

industries require 100.0 million kg of wool annually. To meet the 

demand, the country is importing 80-90 million kg of wool from 

Australia, New Zealand and other countries. The demand of mutton 

is rising rapidly in the country. Although import of mutton is almost negligible but constant efforts are required to fulfill the 

domestic requirement. With the shrinking of grazing lands and deterioration of quality of existing pasture in the country, 

alternative system of sheep farming from subsistence (low input- low output)  to commercial  (high input - high output) is 

need of hours for doubling of income of farmers from sheep husbandry by 2022. 

Institute has undertaken research to focus on more production from less number of sheep under intensive production to meet 

the demand of mutton in the country. The institute is working on introgression of FecB gene to increase twins/triplets, 

accelerated lambing system to harvest three lambs in two years instead of two lambs in two years, higher body weights at 

slaughter age, feed conversion efficiency and meat yield, 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. Application of planned flock health programme enables to 

contain losses in flocks at farm as well as field by limiting the mortality and morbidity within normal range. 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 

Gaurav, Sansad Adarsh Gramin Yojna etc. For benefits of industries, entrepreneurs and farmers, Agri-business Incubator 

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

CSWRI has bagged the prestigious Ganesh Shankar Vidyarthi 2017-18 award for Avipunj magazine (Hindi). CSWRI's 

research outputs have been documented in 51 peer reviewed articles, 64 presentations in seminars and symposia, 13 

technical manuals, 55 book chapters and technical articles and 2 books 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 support in terms of guidance and resources. I am thankful to Dr. V.K. Saxena, ADG (AP&B), Dr. Vineet 

Bhasin, Principal Scientist, ICAR, New Delhi for their overwhelming support and coordination. I also sincerely thank Prof (Dr.) 

M.L. Madan, Chairman, QRT and his team for very pertinent and useful suggestions and recommendations for the benefit of 

institute. We are grateful to Dr. Prabhakar Rao, Chairman, RAC and other members of committee for reveiwing the ongoing 

projects and constructive guidance for improvement. 

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. A.K. Shinde, In-charge, PME and the Editorial Board (Dr. C.P. Swarnkar,  Dr. S.J. Pandian, Dr. L.R. Gurjar, 

Dr. Vinod Kadam, Dr. Arvind Soni, Dr. A.S. Mahla and Mr. J.P. Meena) for their hard work and  timely publishing this Annual 

Report. 

PREFACE

( )Raghvendar Singh

Director (Acting)
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lkjka'k

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





 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 djuk

 vf/kns'k

• HksM+ ikyu ij ewyHkwr rFkk izk;ksfxd vuqla/kku

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

 mn~ns';

• HksM+ mRiknu ds lÒh igywvksa ij ewyHkwr ,oa izk;ksfxd 
vuqla/kku djuk 

• ekal rFkk rUrq rduhdksa dk fodkl] v|ru ,oa 
izek.khdj.k djuk

• HksM+ mRiknu ,oa mi;ksfxrk ij izf”k{k.k nsuk 

• HkMs  + mRiknu dh mUur rduhdk as dk s fdlkuk]as  xkz eh.k 
nLrdkjk as ,o a fodkl dk;dZ rkvZ k as dk s LFkkukUrfjr djuk

• HksM+ mRiknu ,oa mRikn rduhd ls lacaf/kr ijke”kZ ,oa 
ijke”khZ lsok,¡ miyC/k djkuk

laLFkku dk bfrgkl 

Hkk-Ñ-vuq-i-& dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku eq[;r;k HksM+ 
ij vuqla/kku ,oa izlkj xfrfof/k;ksa esa layXu ,d izeq[k laLFkku gSA 

bldh LFkkiuk o"kZ 1962 esa jktLFkku ds ekyiqjk esa dh xbZA 
orZeku esa ;g ifjlj vfodkuxj ds uke ls tkuk tkrk gSA ;g 
ifjlj 1591-20 gSDVs;j {ks= esa QSyk gqvk gSA 

{ks= fo”ks"k vk/kkfjr rduhdksa ds fodkl gsrq fofHkUu tyok;q {ks=ksa 
ds fy, blds rhu {ks=h; vuqla/kku dsUnz Hkh gSaA mÙkjh “khrks".k 
{ks=h; vuqla/kku dsUnz ¼,uVhvkj,l½ dh LFkkiuk o"kZ 1963 esa 
fgekpy izns”k ds “khrks".k {ks= ¼dqYyw½ ds xM+lk esa dh xbZA nf{k.kh 
{ks=h; vuqla/kku dsUnz ¼,l,lvkjlh½ dh LFkkiuk o"kZ 1965 esa 
rfeyukMq ds mi “khrks".k {ks= eUukouwj esa dh xbZA e: {ks=h; 
ifjlj ¼,vkjlh½ dh LFkkiuk o"kZ 1974 esa jktLFkku ds “kq"d {ks= 
chdkusj esa dh xbZA fofÒUu jkT; fo'ofo/kky;®a ,oa Hkk-Ñ-vuq-i- ds 
lLFkku®a esa] laLFkku dh ÒsM+ lq/kkj ij usVodZ ,oa esxk ÒsM+ cht 
ifj;®tuk ds rgr Øe'k% 6 ,oa 4 bdkbZ;ka dk;Zjr gSA 

laLFkku dk  % Hkk-Ñ-vuq-i- & dsUnzh; HksM+ ,oa Åu 
uke o irk  vuqla/kku 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& 624 103] rfeyukMq 

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
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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 2017&18 2018&19 2019&20 2017&18 2018&19 2019&20 2017&18 2018&19 2019&20

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

iwath 160-00 225-54 140-00 134-61 224-46 91-60 84-13 99-52 65-43

jktLo 1261-00 1677-98 1644-00 1153-18 1677-64 1597-23 91-44 99-98 97-16

osru 2765-00 2931-20 3000-00 2612-33 2931-00 2939-32 94-47 99-99 97-98

dqy 4186-00 4834-72 4784-00 3900-12 4833-09 4628-15 93-17 99-97 96-74

c- HksM+ fodkl ij usVodZ ifj;kstuk

iwath 5-00 22-10 32-00 3-30 21-70 23-21 66-00 98-19 72-53

jktLo 100-00 207-44 154-00 98-78 207-09 153-37 98-78 99-83 99-59

osru 98-00 51-95 55-84 98-00 51-95 55-84 100-00 100-00 100-00

dqy 203-00 281-49 241-84 200-08 280-74 232-42 98-56 99-73 96-10

l- esxk HksM+ cht ifj;kstuk

iwath 10-00 12-39 10-00 10-00 11-35 9-99 100-00 91-60 99-90

jktLo 115-00 150-34 192-00 114-89 144-43 190-78 99-90 96-06 99-36

dqy 125-00 162-73 202-00 124-89 155-78 200-77 99-91 95-72 99-39

dqy ;ksx 4514-00 5278-94 5227-84 4225-09 5269-71 5061-34 93-59 98-47 96-82
¼v$c$la½

jktLo l`tu ¼#i;s yk[kksa esa½

en 2017&18 2018&19 2019&20

d`f"k QkeZ mRikn dh fcØh 24-59 25-55 16-81

Åu ,oa mRikn dh fcØh 15-03 12-06 8-01

Ik'kq/ku dh fcØh 82-58 91-45 123-33

Ádk'ku¨ dh fcØh 0-05 1-02 0-15

fo'ys"k.kkRed ,oa ijh{k.k 'kqYd 0-26 0-81 0-81

izf'k{k.k 'kqYd 0-95 6-69 1-63

ÁkS|ksfxdh dh fcØh 3-95 2-01 0-68

fofo/k 52-41 55-08 69-23

vU; 33-43 134-08 143-77

dqy 213-24 328-95 364-42

deZpkfj;®a dh fLFkfr ¼31-12-2019½

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

funs'kd 1 0 1 100-00

oSKkfud 71 54 17 23-94

rduhdh 106 76 30 28-30

iz'kklfud 73 35 38 52-05

dq'ky lgk;d 76 22 54 71-05

dqy 327 187 140 42-81

Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-
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fdlkuksa dks tuunzO; dh fcØh@forj.k

iztkfr fooj.k csph xbZ la[;k

  2015&16 2016&17 2017&18 2018&19 2019 dqy

ÒsM+ ;¨tuk 

  HkkÑvuqi & dsHksÅvuqla  402 491 562 547 396 2398

  ,uMCY;wih,lvkbZ  621 594 608 592 637 3052

  ,e,l,lih  264 189 344 264 346 1407

 LFkku ,oa uLy 

  dsHksÅvuqlaa] vfodkuxj

   Ekkyiqjk  75 55 75 82 75 362

   vfodkyhu  35 00 50 29 11 125

   ikVuokM+h  13 02 00 00 00 15

   vfo'kku@thth,e   92 49 171 98 76 486

   nqEck  00 6 2 00 14 22

  e{ksi] chdkusj 

   exjk  187  44 35 90 159 515

   ekjokM+h   96 185 91 128 224 724

   pksdyk  127 127 37 128 98 517

  m'kh{ksds] xM+lk 

   flUFksfVd HksM+  88 109 95 113 64 469

  n{ksvuqds] eUukouwj 

   Hkkjr esjhuks   47 191 134 124 96 592

   vfodkyhu  00 07 73 55 37 172

  lhvkbZvkjth] e[knwe

   eqTtQjuxjh   49 74 204 104 46 477

  ,eihdsoh] jkgksjh

   MDduh   101 72 74 67 96 410

  ,yvkj,l ¼,lohoh;w½] ikyeusj 

   usYykSj   62 109 79 161 38 449

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

   enzkl jsM+   126 110 125 42 74 477

  ,yvkjvkbZlh ¼dsoh,,Q,l;½w] ekaM~;k

   ekaM~;k   50 50 94 74 75 343

  ,e,lvkj,l ¼Vh,u;who,,l½] lsye

   eNsjh   72 59 137 35 134 437

  ,yvkj,l ¼vkjts;woh,,l½] mn;iqj

   lksukM+h   67 25 38 73 62 265

 dqy HksM+   1287 1274 1514 1403 1379 6857

cdjh dsHksÅvuqlaa] vfodkuxj 

   fljksgh   172 203 161 142 218 896

[kjx®'k dsHksÅvuqla] vfodkuxj  & & 155 506 550 1211

 m“kh{ksds] xM+lk   & & 4 & 6 10

 n{ksvuqds] eUukouwj   & & 158 983 1314 2455

  dqy [kjx®'k   & & 317 1489 1870 3676
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Pkkjk ,oa cht mRiknu

fooj.k d¢Uæ 2015&16 2016&17 2017&18 2018&19 2019

lw[kk pkjk ¼fDo-½ vfodkuxj  2662-40 3177-20 2750-20 2186-20 3696-88
 chdkusj 548-45 313-78 389-06 708-15 850-00 
 xM+lk 147-00 301-50 151-00 195-00 177-50
gjk pkjk ¼fDo-½ vfodkuxj  7462-40 7032-82 9048-82 8513-31 10551-46
 chdkusj 762-86 1626-67 1354-50 1431-97 1400-00
 xM+lk 309-94 330-35 204-24 214-92 283-18
Qly cht ¼fDo-½ vfodkuxj  178-77 207-18 131-58 47-91 76-57
 chdkusj 0-94 0-35 0-19 55-17 61-20
 xM+lk & & & & &
?kkl cht ¼fDo-½ vfodkuxj 19-80 14-00 31-25 30-85 19-59
 chdkusj & & & & &
 xM+lk 0-02 0-14 0-22 0-16 0-16

laLFkku ds izdk'kuksa dh :ijs[kk

  2015&16 2016&17 2017&18 2018&19 2019 dqy vkSlr@izfro"kZ

oSKkfudksa dh la[;k  57 54 55 60 51 277 55-4
“kks/k i=¨a dh la[;k  49 42 40 48 51 230 46-0
“kks/k i=¨a dh la[;k@  0-86 0-78 0-72 0-80 1-00 0-83 0-83
oSKkfud “kks/k i=
 jk"Vªh;  28 ¼57-1½ 26 ¼61-9½ 21 ¼52-5½ 22 ¼45-8½ 25 ¼49-0½ 122 ¼53-0½ 24-4
 vUrjkZ"Vªh; 21 ¼42-9½ 16 ¼38-1½ 19 ¼47-5½ 26 ¼54-2½ 26 ¼51-0½ 108 ¼47-0½ 21-6
ukl jsfVax
 4-00 rd 4 ¼8-2½ 2 ¼4-8½ 2 ¼5-0½ 3 ¼6-3½ 0 ¼0-0½ 11 ¼4-8½ 2-2
 4-01 ls 6-00 17 ¼34-7½ 19 ¼45-2½ 13 ¼32-5½ 16 ¼33-3½ 17 ¼33-3½ 82 ¼35-7½ 16-4
 6-01 ls 8-00 24 ¼49-0½ 16 ¼38-1½ 21 ¼52-5½ 25 ¼52-1½ 30 ¼58-8½ 116 ¼50-4½ 23-2
 8-00 ls vf/kd 1 ¼2-0½ 4 ¼9-5½ 4 ¼10-0½ 1 ¼2-1½ 3 ¼5-9½ 14 ¼6-1½ 2-8
 vKkr 3 ¼6-1½ 1 ¼2-4½ 0 ¼0-0½ 3 ¼6-3½ 1 ¼2-0½ 8 ¼3-5½ 1-6
vkeaf=r “kks/k i=  13 21 10 16 19 79 15-8
Lkkjka”k  54 108 69 55 45 331 66-2
iqLrdsa  3 4 1 1 2 11 2-2
iqLrd v/;k;  17 8 45 126 55 251 50-2
eSuqvy@cqysfVu  4 9 5 11 13 42 8-4
thu cSad iathdj.k  8 7 27 21 71 134 26-8

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

2015&16 22 481 38 13 532

2016&17 40 943 84 & 1027
2017&18 27 545 73 & 618
2018&19 31 704 98 & 802
2019 34 766 106 & 872
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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

2015&16 39 735 184 410 50 1379

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

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

2015&16 8 5 3 13
2016&17 12 9 11 12
2017&18 6 7 8 &
2018&19 16 6 5 &
2019 14 6 6 21

vfodkuxj esa ekSle laca/kh vk¡dM+s ¼Tkuojh ls fnlEcj] 2019½
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 22-23 5-19 3-00 1 1-76 7-61 80-47 67-24 2-14
Qjojh 25-11 7-58 2-50 1 2-96 8-16 80-64 67-86 3-66
ekpZ 30-67 11-95 0-00 0 3-24 8-30 78-61 64-81 5-66
vizSy 39-15 22-04 20-30 2 3-69 9-26 80-23 65-43 8-21
ebZ 41-36 25-21 4-20 1 4-09 9-59 79-84 67-55 10-01
twu 40-37 28-50 60-00 3 4-73 7-85 79-83 67-13 8-69
tqykbZ 34-10 25-70 116-30 11 4-64 5-12 84-84 75-45 5-22
vxLr 31-63 24-49 337-60 13 1-95 3-99 90-68 76-42 3-34
flrEcj 32-80 24-08 105-30 8 1-58 5-81 91-07 73-83 3-09
vDVwcj 32-78 17-75 0-00 0 2-20 8-91 73-26 61-77 4-92
uoEcj 28-78 15-14 1-80 1 1-27 5-88 86-20 71-00 2-61
fnlEcj 21-52 6-66 12-00 1 1-46 6-54 87-42 71-81 1-61
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fofHkUu ;kstukvksa ds rgr llak/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 cdfj;®a ls 

/khjs&/khjs foLFkkfir djuk gAS

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

HksM+ fodkl usVodZ ifj;kstuk d¢ rgr ekjokM+h esa<ssa & 12 12 lqesjiqj ¼ikyh½ o cMxkao
ekxjk Á{®= bdkbZ ¼Vh,lih½ ekjokM+h ÒsMs+ & 36 36 ¼mn;iqj½
 flj®gh cdjs & 20 20
 nok fdV & 30 30
 [kfut feJ.k & 5 fDoVay 75
 [kkus dh [ksyh & 75 75
 ikuh dh cksry & 75 75
 Áf'k{k.k & 4 160
 Álkj lkexzh & 75 75
 x®"Bh ,oa Òze.k & 2 ÁR;sd 200

HksM+ fodkl usVodZ ifj;kstuk l®ukM+h esa<ssa & 23 23 oYyÒuxj o cMxkao ¼mn;iqj½
d¢ rgr ekjokM+h bdkbZ ¼Vh,lih½ flj®gh cdjs & 10 10
 [kfut feJ.k & 5 fDoVay 75
 jkfrc vkgkj & 110 fDoVay 110
 [kkus dh [ksyh & 75 75
 ikuh dh cksry & 75 75
 Áf'k{k.k & 4 150
 Álkj lkexzh & 75 75
 x®"Bh ,oa Òze.k & 2 ÁR;sd 200

,llh,lih ;®tuk & eq[; esa<ssa & 14  14 Òhiqj] x.®'kiqjk] ns'keh] ykoka]
ifjlj flykbZ e'khu & 33 33 ban®yh] u;kxkao tkVku] uhesM+k]
 fdlku fdV & 162 162 guqfr;k] ckxjh;®a dh <k.kh] 
 i©/® & 500 500 gkFkdh] lhjlk] ?kkVh] nsoyh]
 Nk=o`fr & 270 270 Mqaxjhdyka] pknalsu] fMXxh] 
 ÁR;{k j®txkj & 6 6 ipsoj] iaokfy;k] chM+] cEc®jh]
   cuokM+k] fjMafy;k] lqjtiqjk ,oa
   ekyiqjk ¼V®ad½

,llh,lih ;®tuk & m“kh{ksds] xM+lk mi;®fxrk fdV ¼IykfLVd 107 F®yk] fn;kj ,oa j®xuk
 fdYVk&1] ØsV&1] njkarh&1]
 Xy®o&1 t®M+k½ & 107
 [kfut feJ.k & 52 fdxzk  26 j®xuk ,oa Áse uxj

,llh,lih ;®tuk & ekxjk IykfLVd Vc & 100 100 d®VMk] x®ysjh] lwjlj] [®yk]
bdkbZ] e{®i chdkusj LED VkpZ & 100 100 xtusj] fgEerlj
 ikuh dh cksry & 100 100
 [kkus dh [ksyh & 10 10

,llh,lih ;®tuk & ekjokM+h Nkrk & 26 26 fuokÃ] [k®[®M+k ¼ckM+esj½] d®VMk]
bdkbZ] e{®i chdkusj LED VkpZ & 126 126 x®ysjh] lwjlj] [®yk] xtusj] 

laLFkku dh fofHkUu ;kstukvksa ds rgr fdlkuksa dks Ik'kq] nkuk&pkjk] nok ,oa vU; lkexzh forj.k
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 IykfLVd Vc & 126 126 fgEerlj] ywu[kk ¼chdkusj½
 ikuh dh cksry & 100 100
 [kkus dh [ksyh & 10 10

,llh,lih ;®tuk & AINP on GIP var%—feuk'kd & 10118 ÒsM+ 60 d®VMk] njckjh] x®ysjh] Mk;k¡]
 ÒsM+ ekrk Vhdkdj.k & 6175 ÒsM+ 56 ek/k®ykÃ ¼chdkusj½] jkelj 
 QM+fd;k Vhdkdj.k & 200 ÒsM+ 1 ¼vtesj½

esxk HksM+ cht ifj;kstuk ds ÒsMs+ & 75  75 ekyiqjk] /k®yh] p®#iqjk] rkfra;k]
rgr ekyiqjk bdkbZ VkpZ & 10 10 ban®yh] Òhiqj] vkeyh] u;kxkao] 
 ikuh dh cksry & 11 11 d¢jokfy;k bR;kfn
 nw/k fiykus dh cksry & 8 8
 Nkrk & 9 9
 y®sgs d¢ Vc & 49 49
              ,llh,lih d¢ rgr fVu '®M o Qsaflx & 8 8
 y®sgs d¢ Vc & 9 9 

jktLFkku d¢ v/kZ&”kq"dh; {ks= flj®gh cdjh;ka & 29 10 p®lyk] vjfu;k] Msapkokl o
esa d`f"k fodkl vFkok vkthfodk  Òsal®a esa Ñf=e xÒkZ/kku 120 cLlh
lqj{kk ,oa fdlkuksa dh vkfFkZd ljlksa cht 100
l”kfDrdj.k gsrq lgHkkfxrk ij jsoM+ esa Vhdkdj.k 20
fdlku izFke ifj;kstuk i©/® ¼csj&200 ,oa uhacw &500½ 100
esjk xkao esjk x©jo & m“kh{ksds] xM+lk [kfut feJ.k & 224 fdxzk 130 fn;kj] isuh;®xh] gokÃ]
   '®Xyh/kkj] iqatkyh] pYgkj ,oa
   cy®yh

jktLFkku d¢ mi tutkrh; {®=®a esa ÒsM+ ,oa cdjh ek¡lnk;h [kjxks'k&120 20  
mRiknu }kjk vkfnokfl;®a d¢ thou Lrj esa lq/kkj vard`feuk'kd nokdj.k&2384 210 
 i'kqfpfdRlk nok fdV&20 20
 [kjxks'k fiatjs&40 20
 [kfut feJ.k& 40 fdxzk 40
 vkgkj Vc&20 20
 pkjk@Qly@lCth 
 cht&568-5 fdxzk 1473
 Qy ikS/k dye&400 330
 ys[ku i= ,oa T;kferh; 
 ckWDl&50 izR;sd 100
 dEcy] ikuh dh cksry ,oa
 ;k=k FkSyk&20 izR;sd 60
 LED cYc&425 400

 ifj;kstuk         forfjr lkexzh ykHkkfFkZ;ksadh la[;k  xk¡o@rglhy@ftyk
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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 ¼2019&20½

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



 o"kZ 2019 esa n®u®a cgqÁt thu®Vkbi ¼vfo”kku ,oa th,e,e½ 

ls tUesa eseu®a esa 100 Áfr'kr QSd ch thu dk i`Fkdokl 

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

 nqEck jsoM+ esa tUe] 3 eghus ,oa 6 eghus dh vk;q ij vf/kdre 

'kjhj Òkj Øe'k% 7-2] 40-0 ,oa 55-7 fdxzk ,oa 0&3 ,oa 3&6 

eghu®a dh vk;q d¢ n©jku v©lr nSfud o`f) Øe'k% 239 ,oa 

187 xzke d¢ lkFk ÁkIr gqvkA

 ikVuokMh jsoM+ esa 8-55] 84-50 ,oa 7-05 izfr”kr ÒsM®+ esa 

v©lr nSfud nw/k mRiknu Øe”k% >1-0] 0-5&1-0 ,oa <0-5 

fdxzk] mPpre 1-41 fdxzk izkIr gqvk A 

 LVkbZykslsaFkl dh lw[kh ?kkl ,oa mM+n Òwlk f[kyk, x, 

[kjx®'k®a essa Ård®a esa acsgrj olh; vEy fp=.k ns[kk x;kA

 VkbZi II fdjsVhu thu®a dk okLrfod&le; PCR v/;;u ij 

fuEu ,oa mPp pedhyh Åu okyh ekxjk ÒsM+®a d¢ e/; K81, 

K82 ,oa K83 thu®a dh vfÒO;fDr esa lkFkZd vraj ns[kk x;kA 

fuEu pedhyh Åu dwiksa okyh ekxjk ÒsM+®a dh rqyuk esa mPp 

pedhyh okyh Åu dwi®a esa VkbZi II fdjsVhu vis{kkÑr 

vf/kd fofu;fer g®rs gaSA

 HT: CT 1.0 : 9.0 dk vkgkj [kkus okys eseu®a esa csgrj o``f)] 

mPp lw{ethoh u«ktu la'ys"k.k ,oa csgrj xq.koRrk dk y®Fk 

rFkk uxsVl izkIr gq,A eseuk vkgkj esa lhjl ¼Albizia 

lebbeck½ ,oa vjMw (Ailanthus excelsa) ifÙk;®a ¼leku Òkx½ 

us okafNr yksFk] olk ,oa gìh ds lkFk csgrj o``f) çnku dhA

 “kq) dh xÃ fFkvksjsMkWfDlu&fpafâr iqUk% la;kstd vksokbu 

CRISP-1 izksVhu ¼43-8 Kda½ us es<+sa d¢ cauda epididymal 

“kqØk.kq ij nksuksa d¢isflVsfVax&foj®/kh ,oa xfr'khyrk& 

fuj®/kkRed xfrfof/k;ka dks çnf”kZr fd;kA

 fofÒUu olkvksa }kjk es<k oh;Z ds fgelaj{k.k ds fy, uk;kc   
0f>Yyh fLFkjd®a dk la”ys'k.k fd;k x;kA ;g 3&5 lsa ij 3    

eghus rd fLFkj jgsA

 fgehd`r djus ls igys oh;Z dk larqyu “kqØk.kq ds vUnj fge 

laj{kkRed glycerol ds izos”k djus esa lgk;d gksrk gSA 22 

?kaVs ds fy, larqyu us lkFkZd :Ik ls fi?kyu&ckn “kqØk.kq 

thou&'kfDr ¼65 cuke 55 izfr”kr½] Rofjr xfr”khyrk ¼65 

cuke 40 izfr”kr½ ,oa Iyktek f>Yyh v[kaMrk ¼38 cuke 26 

izfr”kr½ esa lq/kkj ,oa “kqØk.kq d¢isflVs”ku esa deh gqÃA

 Qy®a ,oa lfCt;®a d¢ vo'®"k® ¼vkWDlhdj.k j®/kd® ls Òjiwj½ 

dh ÒsM+®a d® f[kykÃ xfeZ;®a d¢ ruko d¢ fo#) resilience 

Ánku djrs gS ,oa xfeZ;®a d¢ n©jku vkgkj dh deh ,oa ikuh 

d¢ L«k®r d¢ #i esa mi;®x fd;k tk ldrk gSA

 rkack ,oa tLrk ls lEk`/n dj vfo[kkn ¼tSfod [kkn½ dk 

Á;®x ¼6-25 Vu@gs½ e`nk LokLF; d® cuk, j[kus ,oa usfi;j 

pkjk mRiknu esa lq/kkj esa lgk;rk djrk gSA ykÒnk;h ,oa 

xq.koÙkk okys pkjs d¢ mRiknu gsrq] ewaxQyh dh eq[; Qly 

d® 3%1 iafDr esa ?kkl d¢ lkFk vraj Qlyhdj.k fd;k tk 

ldrk gSA pkjs dh mit ,oa xq.koÙkk ls le>©rk fd, fcuk 

csdkj Åu d¢ Á;®x ls moZjd dh ek=k 25 Áfr'kr rd de 

g® ldrh gS rFkk csgrj ty mi;®x n{krk d¢ lkFk fu;af=r 

ls 25&30 Áfr'kr vf/kd vukt iSnk dj ldrs gSA

 vU; lÒh pkjk mRiknu iz.kkfy;ksa dh rqyuk esa usfi;j esa 

dkcZu mRiknu lcls vf/kd ¼67-4 Áfr'kr½ FkkA dkcZu  

fLFkjrk lwpdkad ¼CSI½ ?kkl esa 12 Áfr'kr Fkk ,oa usfi;j] 

cktjk rFkk Qfy;®a esa 1 ls 3 Áfr'kr rd jguk ?kkl dk 

dkcZu n{k Qly g®uk bafxr djrk gSA 

 ekyiqjk uj eseuksa ftudk otu 20 fdxzk ls vf/kd Fkk muls 

20 fdxzk ls de okys ekyiqjk okys eseuksa dh rqyuk esa mPp 

Mªsflax mit ,oa okaNuh; xq.koÙkk okys ekal dh çkfIr ntZ 

dh xÃA

 ç'khru HkaMkj.k esa ÒsM+ nw/k isM+k dk j[k&j[kko vk;q ok;qthoh 

iSdsftax dh rqyuk esa fuokZr iSdsftax yEcs le; rd       

jgrh gSA

 eksVh Åu ls jtkÃ ds mi;®x d¢ n©jku js'kksa ds >M+us d® de 

djus gsrq ,d Á®V®dkWy fodflr fd;k x;kA

 uhacw ?kkl rsy dk fpVkslu ,oa fcuk fpVkslu ca/kd d¢ Åuh 

oL=®a ij Á;®x diM+ksa dh lqxa/k dks ikap /kqykbZ] nl ?k"kZ.k 

pØ ,oa Á;®x ds 90 fnuksa ds ckn Hkh cjdjkj j[krk gSA

 /kkrq d¢ uSu® d.k®a d® feykus ls jaxs gq, diM+® d¢ o.kZd 

xzkghrk ,oa pedhysiu ds xq.k®a esa dkQh lq/kkj gqvkA

 ,dy&pj.k ,ta kbe ÁfØ;k Åuh diM s+ eas fldMq u Áfrj®/kh  

ifj"dj.k d ¢ fy, mi;Dq r ikÃ xÃ ,o a cM s+ ieS ku s ij vklku gAS

 eseu®a esa chekjh d¢ Ád®i ls E. coli i`Fkd lhj®Vkbfiax ij 
O9 (1), O2 (6), O7 (2), O11 (9), O22 (1), O26 (3), O20 (1), 

O118 (1), O119 (2), O120 (3), O121 (1), O134 (2) and  

Áeq[k miyfC/k;ka

Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-
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UT (3) lhj®Vkbi dh Òkxhnkjh g®uk n'kkZ;k x;kA PCR ij 

E. coli d¢ i`Fkd Áeq[k fo"kSykiu ÄVd thu tSls f'kxk fo"k 

¼stx2½ o baVhehu ¼eae½ thu d¢ fy, Òh ldkjkRed ik;s 

x,A

 ÒsM+®s esa ;d`r d®f'kdh dSalj] pyogranulomatous ;d`r 'k®Fk 

,oa ,utwfVd usty ,fMu®dkflZu®ek d¢ nqyZÒ ekey®a dk 

funku fd;k x;kA

 ekyiqjk ÒsM+®a dh foÒsnh ykbu®a ls ovine DQB2 (exon 2) 

thud¢ SSCP fo'ys"k.k ij 11 vf}rh; SSCP Áfreku®a dk 

irk yxk;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

 14 oSKkfud®] 6 rduhdh vf/kdkfj;®a] 6 Á'kklfud 

deZpkjh;®a ,oa 21 dq'ky lgk;d deZpkjh;®a us izf”k{k.k 

dk;ZØe®a esa Òkx fy;kA

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

nLrdkj®a ds dkS”ky fodkl ds fy, 33 izf”k{k.k dk;ZØe 

¼837 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

 laLFkku dh ;®tukv®a }kjk fdlkuksa dks jsoM+ esa vkuqoaf”kdh; 

lq/kkj gsrq dqy 1379 HksM+s] 218 cdfj;ka rFkk 1870 [kjxks”k 

csps x,A

 dqy 51 “kks/k i= ¼25 jk"Vªh; ,oa 26 vUrZjk"Vªh;½ izdkf”kr 

fd, x, rFkk 58-8 Áfr'kr ys[k 6&8 ukl jsVsM “kks/k tuZy 

esa izdkf”kr fd, x,A

 laLFkku d® vkoafVr ctV dk 96-82 Áfr'kr mi;®x fd;kA 

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

364-42 yk[k #i;s dk jktLo vÆtr fd;k x;kA

 





ek¡l mRiknu 
esa o`f)1
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cgqizt vfo'kku HksM+ dk vkuqoaf'kd lq/kkj ,oa ewY;kadu 

¼laLFkku ifj;kstuk% ,thch@01@01@ 17&20½

vkj-lh- 'kekZ] th-vkj- x®okus ¼30-11-2019 rd½] jktho dqekj]     

v#.k dqekj] vkbZ-,l- p©gku ¼30-11-2019 rd½] ih-ds- efyd ¼01-12-

2019 ls½ ,oa vks-ih- dksyh

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

dk ewY;kadu djus ds mn~ns”;®a ls v/;;u fd;k x;kA QkeZ esa 

vfo”kku dk tUe 3 ,oa 6 ekg dh vk;q ij lexz vkSlr 

“kkjhfjd Hkkj Øe”k% 2-72] 16-53 ,oa 26-15 fdxzk ik;k x;kA 

o"kZ 2019 ds nkSjku ÒsM+ mRiknu {kerk  ¼bZ-ih-bZ-½ tUe ,oa rhu 

ekg ij Øe'k%  4-57 ,oa 25-10 fdxzk jghA okf"kZd lekxe ,oa 

lekxe ds vk/kkj ij tuu nj Øe”k% 98-91 ,oa 94-51 izfr”kr 

FkhA vfo”kku esa cgqiztrk 74-4 izfr”kr d¢ lkFk tUe ds le;  

la[;k 1-78 ikbZ xbZA ÁFke lekxe ij vk;q ,oa ÁFke Álo ij 

vk;q Øe'k% 515 ,oa 666 fnu jghA

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

mRiknu ¼th,QokbZ½ Øe”k% 627 ,oa 972 xzke jgkA HksM+®a esa 

2019 ds oalr Álo ds nkSjku v©lr nSfud nw/k mit 622-4 

xzke jghA thforrk nj 0&3] 3&12 ekg ,oa o;Ld voLFkk ij 

Øe”k% 92-6] 99-1 ,oa 98-8 izfr”kr jghA

QSd&ch thu dh thu®Vkbfiax gsrq o"kZZ 2019 ds nkSjku iSnk gq, 

vfo”kku ,oa th,e,e eseuksa ls dqy 387 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

BMPR1B ¼QSd&ch½ thu dk y{k.k o.kZu% vfo”kku ,oa blds 

iSr`d LV®d ¼xsj®y] ekyiqjk o ikVuokMh+½ ds fy, QSd&ch thu ds 

5^& UTR {®= ,oa ,Dt®u 8 {®= dk J`[kayu ,oa y{k.k o.kZu fd;k 

x;kA

fofHkUu U;wfDy;®VkbM J`a[kyk,¡ ¼16½ d® vokfIr Øekad% 

,e,u128705 ls ,e,u128707( ,e,u514630 ls ,e,u514635 

,oa ,e,u720162 ls ,e,u720168 ds lkFk thu csad d® ÁLrqr dh 

xbZA

cgqizt vfo'kku HksM+ pkj eseuksa lfgr

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

1     2      3       4      5      6      7       8     9      10    11     12      L

bp

1000

500

250

150
200

100

50

 FecB thu ds ihlhvkj mRikn dk izfrcfU/kr ,Utkbe fo'ys"k.k
BB¼iafDr 1&7% le;qXed Fec  eseuas( iafDr 8&12 % fo"ke;qXeth 

BBFec  eseuas( iafDr ,y % 50 chih lksiku½



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

vkuqoaf'kdh; fodkl ¼esxk HksM+ cht ifj;kstuk½

ih-ds- efyd ¼22-11-2019 ls½] th-vkj- xksokus ¼30-11-2019 rd½] ,l-

,l- feJk ¼30-11-2019 ls½] v:.k dqekj] jktdqekj] ,l-ts- iafM;ku] 

dY;k.k Ms ¼30-11-2019 rd½] ,-,l- egyk ¼01-04-2019 ls½ ,oa okbZ eh.kk

QkeZ esa ekyiqjk eseuksa dk tUe] 3 ,oa 6 ekg dh vk;q ij lexz 
“kkjhfjd vkSlr Hkkj Øe”k% 3-34] 17-91 ,oa 26-28 fdxzk jgkA 
lexz nSfud vkSlr Hkkj o`f) 0&3 ,oa 3&6 ekg ds nkSjku Øe”k% 
160-87 ,oa 84-09 xzke jghA izFke ,oa Ok;Ld N% ekgh ,oa Ok;Ld 
okf"kZd vkSlr Åu mRiknu Øe”k% 516] 540 ,oa 1131 xzke jgkA 

lekxe ,oa lekxe ds vk/kkj ij tUe nj Øe”k% 94-19 ,oa 97-40 
izfr”kr jghA N% ekgh 'kkjhfjd Hkkj d¢ fy, p;u foH®n 2-78 fdxzk  
jgkA okf"kZd thforrk nj 0&3] 3&6] 6&12 ekg o o;Ld voLFkk 
ij Øe”k% 77-65] 99-54] 99-69 rFkk 96-59 izfr”kr jghA fdlkuksa 
dks dqy 75 es<s+ csps ;k forfjr fd, x,A 

iz{ks= ijh{k.k gsrq jktLFkku ,oa egkjk"Vª jkT;® dss fdlkuksa dks dqy 

75 vfo”kku ¼19 uj o 56 eknk] QSd&ch thu okgd½ csps x,A 

cgqLFkku ijh{k.k dk;ZØe ds rgr vfo”kku HksM+ksa dh 5 bZdkbZ;ka 

jktLFkku esa fdlku®a ds }kj ij LFkkfir dh xbZA laLFkku d¢ 

LFkkuh; {®«k® esa] vfo”kku HksM+ksa ls 28 Álo esa dqYk 52 eseusa] 82-14 

izfr”kr cgqiztrk ,oa tUe ds le; cPpks dh la[;k 1-85 d¢ lkFk 

iSnk gq,A iz{ks= bZdkbZ esa iSnk gq, eseuksa esa tUe] 3 ,oa 6 ekg dh 

vk;q ij vkSlr “kkjhfjd Hkkj Øe”k% 2-60] 14-54 ,oa 21-17 fdxzk 

ik;k x;kA

ekyiqjk es<sa
lekxe ,oa lekxe ds vk/kkj ij tUe nj Øe”k% 94-19 ,oa 97-40 

izfr”kr jghA N% ekgh 'kkjhfjd Hkkj d¢ fy, p;u foH®n 2-78 fdxzk  

jgkA okf"kZd thforrk nj 0&3] 3&6] 6&12 ekg o o;Ld voLFkk 

ij Øe”k% 77-65] 99-54] 99-69 rFkk 96-59 izfr”kr jghA fdlkuksa 

dks dqy 75 es<s+ csps ;k forfjr fd, x,A 

iz{ks= bZdkbZ ds rgr rhu dsUnzksa ds 24 xkaoksa ls dqy 60 fdlkuksa dks 

lfEefyr fd;k x;kA dqy 4314 Ik”kq ¼2873 iztud ;ksX; HksM+ksa 

L              1              2                3              4

bp

1000

500

200

100

400
300

992 bp

BMPR1B thu ds 5' UTR dk ihlhvkj loa/kZu
¼iafDr 1&4% vfo'kku] xsjksy] ekyiqjk ,oa ikVuokM+h HksM+ ds jDr 

vkuqoa'kdh; Mh,u,( iafDr ,y % 100 chih lksiku½

L             1                2                 3

bp

3000

500

1000

100

712 bp

BMPR1B thu ds exon 8 {ks= dk ihlhvkj loa/kZu
¼iafDr 1&3% vfo'kku] xsjksy ,oa ikVuokM+h HksM+ ds jDr 

vkuqoa'kdh; Mh,u,( iafDr ,y % 100 chih lksiku½
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lfgr½ lfEefyr fd, x,A eseuksa dk tUe] 3 ,oa 6 ekg dh vk;q 

ij “kkjhfjd otu Øe”k% 3-18] 14-97 ,oa 20-33 fdxzk jgkA 

laLFkku ls miyC/k djk, x, es<+®a dh rqyuk esa iz{ks= d¢ es<+®a ls 

mRiUu eseuksa dk tUe ¼3-20 cuke 3-14 fdxzk½] 6 ekg ¼20-54 cuke 

19-71 fdxzk½ rFkk 9 ekg ¼26-28 cuke 25-75 fdxzk½ ij vf/kd 

“kkjhfjd Hkkj ntZ fd;k x;kA dqy 2873 miyC/k HksM+ksa esa 68-28 

izfr”krrk d¢ lkFk 1961 Álo ntZ fd, x,A

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

ekinaM vfo'kku ikVuokM+h ekyiqjk

vkSlr 'kkjhfjd Hkkj ¼fdxzk½
 tUe 2-72 3-60 3-34
 3 ekg 16-53 17-22 17-91
 6 ekg 26-15 24-80 26-28
 12 ekg 32-43 36-68 29-18

iztuu
 lekxe izfr”kr 99-91 95-27 94-19
 tUe nj izfr”kr  94-51 83-69 97-40
 ¼miyC/krk vk/kkj ij½

 tUe ds le; la[;k 1-78 & &

tUe dk izdkj ¼izfr'kr½
 ,dy 25-58 94-92 83-71
 ;qXe  63-95 5-08 16-09

 f=d  9-89 & 0-20
 Pkkj 0-58 & &

bZihbZ ¼fdxzk@HksM+½
 tUe ds le; 4-57 3-50 3-66
 3 ekg ij 25-10 16-25 17-61

vkSlr Åu mRiknu ¼fdxzk½
 izFke N% ekgh 0-627 0-798 0-516
 o;Ld okf"kZd 0-972 1-030 1-131

okf"kZd thforrk ¼izfr'kr½
 0&3 ekg 92-60 97-39 77-65
 3&12 ekg 99-10 98-92 99-45
 o;Ld 98-80 95-36 96-59

ikVuokMh dk Ms;jh H®M+ d¢ #i esa vkuqoaf'kdh; lq/kkj ,oa 

fodkl ¼laLFkku ifj;kstuk% ,thch@01@04 @18&20½

ih-ds- efyd] vkj-lh- 'kekZ] vkbZ-,l- p©gku ¼30-11-2019 rd½]       

vfirZ k egkik=k] vjfona  l®uh] bUZ n q nos h ¼30-11-2019 rd½ ,o a vk-s ih- dkys h

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

Øe”k% 3-60] 17-22] 24-80 ,oa 36-68 fdxzk jgkA lexz nSfud 

vkSlr Hkkj o`f) 0&3 ,oa 3&6 ekg ds nkSjku Øe”k% 151-33 ,oa  

84-22 xzke jghA okf"kZd lekxe ,oa lekxe ds vk/kkj ij tUe nj 

Øe”k% 95-27 ,oa 83-69 izfr”kr jghA thforrk nj 0&3] 3&12 ekg 

o o;Ld voLFkk ij Øe”k% 97-39] 98-92 rFkk 95-36 izfr”kr jghA 

okf"kZd vkSlr Åu mRiknu 1-03±0-03 fdxzk jgkA

ikVuokMh H®M+

v©lr nfS ud ,o a dyq  nXw /kkoLFkk ¼90 fnu½ e as n/w k mRiknu Øe”k% 0-777 

,o a 69-90 fdxkz  clra  _r q e as rFkk 0-757 ,o a 68-12 fdxkz  'kjn _r q e as

jgkA jos M + e as 8-55] 84-50 ,o a 7-05 ifz r”kr ÒMs ® + e as v©lr nfS ud n/w k 

mRiknu Øe”k% 1-0] 0-5&1-0 ,o a <0-5 fdxkz  vfa dr fd;k x;kA 

mPpre 1-41 fdxkz  n/w k mRiknu Òh vfa dr fd;k x;kA

ikVuokMh dk nw/k mRiknu ¼fdxzk½

dkjd v©lr nSfud  dqy nwX/kkoLFkk ¼90 fnu½  

ldy 0-767 69-011

Álo Øe ,u,l ,u,l

 ÁFke 0-697 62-728

 f}rh; 0-676 60-815

 r`rh; 0-837 75-334

 prqFkZ 0-802 72-134

 iape 0-759 68-297

 NBk 0-831 74-758

_rq ,u,l ,u,l

 clar _rq 0-777 69-902

 'kjn _rq 0-757 68-120

Lru Ld®j ¼ifjf/k] Lru dh xgjkbZ o p¨M+kbZ] pwph dh yEckbZ o 

ifjf/k ,oa n® pwph;®a d¢ chp nwjh½ ,oa nw/k mRiknu d¢ e/; lkFkZd 

¼ih<0-001½ lg&lca/k ns[kk x;kA v©lr nSfud nw/k mRiknu dk 

Lru dh ifjf/k ,oa xgjkbZ d¢ lkFk lkFkZd ¼ih<0-001½ lg&lca/k 

jgkA ikVuokMh ÒsM+ dh fofÒUu o`f} voLFkkvks ij vkdkjh; 

ekinaM uhps fn, x, gSA  
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fofÒUu nwX/kkoLFkk d¢ n©jku ikVuokMh ÒsM+®a esa v©lr ¼+ ekud =fqV½ Lru ekikad ¼lseh½ ,oa nw/k mRiknu ¼fdxzk½

nwX/kkoLFkk ekikad  nSfud nw/k mRiknu

 Lru  Lru  Lru  pwph dh  pwph dh  pwph;®a d¢ 

 ifjf/k xgjkbZ pkSM+kbZ yEckbZ ifjf/k chp nwjh
 l  l  c  l  cl  c  l 'kh?kz 37-79 16-09 17-07 4-03 6-52 12-24 0-901

 
±0-70 ±0-29 ±0-32 ±0-16 ±0-22 ±0-24 ±0-02

 c  c  c  cl  vl  v  le/;&1 ¼21 fnu½ 34-60 14-25 16-00 3-97 6-00 11-13 0-835
 

±0-73 ±0-30 ±0-34 ±0-16 ±0-23 ±0-25 ±0-03
 v  vc  v  vl  vl  v  ce/;&2 ¼42 fnu½ 29-88 14-08 14-64 3-75 5-80 11-14 0-629

 
±0-76 ±0-31 ±0-35 ±0-17 ±0-24 ±0-26 ±0-03

 v  v  v  v  v  v  vFoyafcr ¼84 fnu½ 27-73 12-97 14-04 3-30 5-54 10-76 0-457
 

±0-76 ±0-31 ±0-35 ±0-17 ±0-24 ±0-26 ±0-03
Means with different superscript in a column differ with each other (P<0.001)

ikVuokMh H®M+ esa Lru ekikad
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nqEck ¼Fat tail/rump½ HksM+ ds izn'kZu dk ewY;kadu 

¼laLFkku ifj;kstuk% ih,pokbZ@01@ 02@16&20½

nsosUnz dqekj] vkj-lh- 'kekZ] ,l-ds- lka[;ku] vfiZrk egkik=k ,oa     

,l-,e-ds- udoh

nqEck HksM+ esa tUe] 3 ,oa 6 ekg dh mez ij lexz vkSlr 

“kkjhfjd Hkkj Øe”k% 4-83] 26-55 ,oa 44-18 fdxzk jgkA 

vf/kdre “kkjhfjd Hkkj tUe ij 7-2 fdxzk] 3 ekg ij 40-0 

fdxzk ,oa 6 ekg ij 55-7 fdxzk vafdr fd;k x;kA lexz vkSlr 

nSfud Hkkj o`f) 0&3 ,oa 3&6 ekg dh mez ij Øe”k% 239-21 

,oa 187-43 xzke jghA gksXksV ,oa o;Ld nqEck HksM+ dk vkSlr N% 

ekgh Åu mRiknu Øe”k% 0-225 ,oa 0-481 fdxzk Ikk;k x;kA 

okf"kZd lekxe] lekxe vk/kkj ij iztuu nj] e/; iztuu 

vof/k rFkk ÁFke lekxe ij vk;q Øe”k% 100-0 izfr”kr] 92-7 

izfr”kr] 347-8 fnu ,oa 575-6 fnu jghA thforrk nj] 0&3] 

3&12 ekg ,oa Ok;Ld voLFkk ij Øe”k% 98-03] 100-00 ,oa         

88-09 izfr”kr jghA

Bk.k ij f[kykbZ ds rgr nqEck ohuj }kjk i®"kd rRo®a dk 

mi;®x Ák:i ,oa Án'kZu% ckjg nqEck eseu®a ¼91 ls 106 fnu dh 

vk;q ,oa 28-3 fdxzk v©lr “kkjhfjd Hkkj½ d® fu#n~ns';rk ls n® 

lewg®a esa ckaVk x;kA lewg&1 ,oa lewg&2 d¢ eseu®a d® lEiw.kZ vkgkj 

ofV~Vdk Øe”k% lh,Qch&A ¼75 izfr”kr jkfrc feJ.k ,oa 25 izfr”kr 

pkjk½ rFkk lh,Qch&AA ¼50 izfr”kr jkfrc feJ.k ,oa 50 izfr”kr 

pkjk½ nh xbZA 'kq"d nzo vraxzg.k] vifj"Ñr Á®Vhu vraxzg.k ,oa 

pikip;h ÅtkZ vraxzg.k lewg&2 ¼Øe”k% 1410-78 xzke] 3-40 xzke 

,oa 1-12 feyh twy½ dh rqyuk esa lewg&1 esa vf/kd ¼Øe”k% 1642-84 

xzke] 6-64 xzke ,oa 1-25 feyh twy½ vafdr dh xbZA [kk?k #ikraj.k 

{kerk lewg&1 ,oa lewg&2 esa Øe”k% 7-29 ,oa 6-87 jghA

ikVuokMh H®M+ d¢ v©lr ¼± ekud =fqV½ vkdkjh; ekinaM ¼lseh½

ekinaM mez

  tUe 3 ekg 6 ekg 12 ekg

 uj eknk uj eknk uj eknk uj eknk

psgjs dh yackbZ 11-13±0-11 11-10±0-12 16-77±0-24 16-72±0-22 19-18±0-24 17-79±0-24 24-96±0-43 19-82±0-50
psgjs dh pkSMkbZ  9-11±0-10 8-91±0-11 11-89±0-60 11-25±0-64 13-27±0-16 12-64±0-16 15-03±0-18 13-39±0-21

ân; dh ifjf/k 35-98±0-25 34-76±0-27 62-18±0-66 61-94±0-71 70-64±0-95 67-81±0-95 86-75±2-15 71-65±2-49
Wither dh mapkbZ 37-96±0-26 36-83±0-28 54-37±0-54 52-08±0-58 60-55±0-65 57-40±0-65 74-37±0-85 65-66±0-98

mnj dh ifjf/k 34-22±0-29 32-74±0-31 67-39±0-80 66-29±0-86 75-25±0-49 70-49±1-08 92-03±2-52 75-95±2-92
'kjhj dh yackbZ 32-57±0-34 31-47±0-36 49-99±0-61 19-56±0-65 58-51±0-59 56-58±0-59 72-11±0-87 62-51±1-01

iwaN dh yackbZ 16-53±0-23 15-89±0-24 25-91±0-39 25-36±0-41 28-93±0-47 26-89±0-47 32-81±0-85 29-80±0-99
iwaN dh ifjf/k 6-09±0-11 5-89±0-12 7-86±0-13 7-69±0-14 9-40±0-16 8-87±0-16 12-61±0-23 9-57±0-27

dku dh yackbZ 15-06±0-18 14-49±0-19 20-92±0-27 20-23±0-29 22-55±0-28 22-27±0-28 17-87±0-44 21-60±0-51

nqEck HksMs+
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nqEck uj eseu®a ds y®Fk y{k.k% pkj eseu®a dk 272-00±6-86 fnu®a 

dh vk;q ij o/k fd;k x;kA o/k&iwoZ v©lr Òkj 44-20±3-05 fdxzk 

FkkA o/k&iwoZ ,oa fjDr thfor Òkj ds vk/kkj ij Mªsflax mit 

Øe”k% 47-21±1-05 ,oa 61-86±0-77 izfr”kr jghA dej u;u {®= 

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

vkuqoaf'kd lq/kkj ¼cdjh lq/kkj ij vf[ky Hkkjrh; 

lefUor vuqla/kku ifj;kstuk½

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

¼30-11-2019 rd½] ,l-ts- ikafM;u ¼01-03-2019 ls½] lj®cuk 

ljdkj ¼01-03-2019 ls½ ,oa ,l- jktkikaMh ¼01-05-2019 rd½ 

cPPkksa ¼2018&19 ds nkSjku tUesa½ dk tUe] 3] 6 ,oa 12 ekg dh vk;q 

ij “kkjhfjd vkSlr Hkkj Øe”k% 3-05] 13-50] 23-91 ,oa 32-90 fdxzk 

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

116-11 ,oa 57-91 xzke jghA

o"k Z 2018&19 d s nkjS ku 90 fnuk]as  150 fnuk as dyq  nXq /k mRiknu ,o a nXq /k 

vof/k dk vklS r Øe”k% 84-24] 110-44] 105-33 yhVj ,o a 147-28 fnu 

FkkA nXw /kkoLFkk Øe dk bu y{k.k® a ij xjS  lkFkdZ  ÁÒko jgkA

fljksgh cdfj;k

nqEck eseu®a esa i®"kd rRo®a dk vraxzg.k ,oa 

'kkjhfjd Hkkj esa ifjorZu

ekinaM lewg&1 lewg&2

jkfrc feJ.k% pkjk 75%25 50%50

'kq"d nzo vUrxzg.k 

 xzk@fnu 1642-84 1410-78

 xzk@fdxzk “kkjhfjd Hkkj 35-69 32-86
0‐75  xzk@fdxzk otu 92-74 83-97

v'k®f/kr iz®Vhu vUrxzg.k

 xzk@fnu 172-50 105-81

 xzk@fdxzk “kkjhfjd Hkkj 2-55 1-33
0‐75  xzk@fdxzk otu 6-64 3-40

ikP; v'k®f/kr iz®Vhu vUrxzg.k

 xzk@fnu 123-05 88-37

 xzk@fdxzk “kkjhfjd Hkkj 2-66 2-05
0‐75  xzk@fdxzk otu 6-91 5-24

p;kip; ÅtkZ vUrxzg.k

 t©y@fnu 22-12 18-74

 esxk t©y@fdxzk “kkjhfjd Hkkj 0-48 0-44
0‐75  esxk t©y@fdxzk otu 1-25 1-12

v©lr ÁkjafÒd “kkjhfjd Hkkj ¼fdxzk½ 29-58 27-09

vafre “kkjhfjd Hkkj ¼fdxzk½ 48-58 45-47

vkSlr nSfud Hkkj o`f) ¼xzke½ 230-0 220-0

v©lr dqy [kk?k vUrxzg.k ¼xzke½ 83 fnuksa esa  1708-9 1482-6

v©lr dqy Hkkj ÁkfIr ¼fdxzk½ 83 fnuksa esa 19-10 18-38

[kk?k #ikraj.k {kerk 7-29 6-87

214-40±0-52 lseh  FkkA [kk?k ,oa v[kk?k va'k® dh çkfIr Øe”k%       

2-03±0-11 ,oa 7-65±0-45 fdxzk jghA

O;olkf;d VqdM®a esa iSj] dej] jsd] xjnu ,oa da/kk rFkk Nkrh ,oa 

vxzHkkx dh çkfIr Øe”k% 3-12±0-23] 1-08±0-05] 1-16±0-10]     

2-24±0-18 ,oa 1-72±0-08 fdxzk jghA v/kZ 'ko Òkj 9-31±0-58 fdxzk 

FkkA nqcZy] olk ,oa foPNsfnr gM~Mh;®a dh v©lr çkfIr Øe”k% 56-

33±0-56] 11-78±0-71 ,oa 29-05±0-76 izfr”kr jghA nqcZy% olk ,oa 

ekal% gM~Mh dk vuqikr Øe”k% 4-84±0-33 ,oa 1-94±0-06 jgkA 

o/k&iwoZ v©lr Òkj ds vk/kkj ij iwaN dh olk ÁkfIr 5-43±0-83 

izfr”kr jghA ekal dh vEyrk o/k ds 45 feuV ,oa 24 ?kVas i'pkr~ 

Øe”k% 6-39±0-09 ,oa 5-93±0-10 jghA ekal dh ty j®/kd {kerk 

48-60±2-27 izfr”kr jghA
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 vkuqoa'kdh; ,oa vuqekfur izksfVvksfed Lrj ij isIVkbM ckbafMax ikWdsV ifjorZu'khyrk dk v/;;u ,oa fp=.k djus gsrq

Ovar-MHC esa p;fur thuksa ¼DRB1- 301bp, DQA1- 269bp, DQA2- 242bp, DQB1- 288bp½ dk loa/kZu 

DRB1 DQA1

DQA2 DQB1

okf"kZd lekxe nj ,oa lekxe ds vk/kkj ij tUe nj Øe”k% 97-30 

,oa 100-80 izfr”kr d¢ lkFk tUe ds le; cPpksa dh  la[;k 1-23 

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% 3-51] 0-66] 0-00 ,oa 0-52 izfr”kr jghA 

dqy 218 cdfj;k¡ ¼151 uj ,oa 67 eknk½ fdlkuksa] ljdkjh ,oa xSj 

ljdkjh laLFkkvksa dks mudh cdfj;®a esa ekal ,oa nqX/k mRiknu esa 

lq/kkj gsrq csph xbZA 

fQVusl Cysd ckWDl% Òkjr dh ÒsM+ uLy®a esa 

v®okj&,e,plh ifjorZu'khyrk dk fu.kZ; ¼tSo 

ç®?k®fxdh foÒkx ifj;kstuk½

th-vkj- xksokus ¼30-11-2019 rd½s] jktho dqekj ,oa ,l-,l- feJk

nl ÒsM+ uLy®a@miÒsn®a ¼ekyiqjk] vfodkyhu] ekxjk] ekjokMh+] 

p®dyk] tSlyesjh] [®jh] ikVuokMh] eMX;ky ,oa 

MDduh&laxeusjh½ dk losZ{k.k fd;k x;kA ikap l© jDr uewu®a 

¼50 çR;sd uLy@miÒsn½ ls DNA fudkyk x;kA MHC 

(Ovar-MHC) ,oa pkj thu ¼DRB1, DQA1, DQA2 ,oa 
DQB1½ d® vR;f/kd cgq#ih {®=®a d® uLy®a@miÒsn®a esa 

vkuqoaf'kd fofo/krk dk v/;;u djus d¢ fy, yf{kr fd;k 

x;kA ihlhvkj ,oa lÒh pkj thu®a d¢ {®=®a d® ço/kZu djus gsrq 

ekudhÑr fd;k x;kA çof/kZr mRikn®a dk vkdkj 310] 269 ,oa 

288 chih Øe'k% DRB1 ¼bUVª®fud {ks= ls f?kjk gqvk Ovar-

DRB1 d¢ ,Dlku&2 dk 270 chih½] DQA1, DQA2 ¼vra esa 

DQA2 {ks= d¢ 242 chih½ ,oa DQB1 ¼DBQ2 tSls ,Dlku 

J`[akyk,¡ Òh nsrs gS½ d¢ fy, jgkA

SSCP d® vfodkyhu d¢ DRB1 d¢ fy, fd;k x;kA vkcknh 

esa thu®Vkbfid Lrj ij dkQh vkuqoaf'kd fofo/krk ns[kh xbZA 

ihf<+;®a d¢ n©jku gsiy®Vkbi gLrkarj.k d¢ fy, Ekkyiqjk ¼32½] 

vfodkyhu ¼24½ ,oa ikVuokMh ¼50½ d¢ uewu®a d® lalkf/kr 

fd;k x;kA
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jktLFkku d¢ v/kZ'kq"dh; {ks= esa cz®;yj [kjx®'k®a 

mRiknu ,oa lq/kkj ¼laLFkku ifj;kstuk% ,u;wVh@ 

01@04@19&20½

vkj-,l- HkV~V] ,l-vkj- 'kekZ] vkbZ-,l- p©gku ¼30-11-2019 rd½ ,oa 

vjfoan l®uh

tUe d¢ le; v©lru cPp¨ dh la[;k 4-83 ¼Mp esa½ ls 6-61 ¼Cysd 

czkmu esa½ jghA tUe d¢ le; v©lr otu vf/kdre ¼393-9 xzke½ 

Cysd czkmu esa rRi'pkr~ xzs tkbaV ¼390-0 xzke½] U;wthySMa OgkbZV 

¼372-0 xzke½] l®fo;r fpafpyk ¼342-5 xzke½] OgkbZV tkbaV ¼342-1 

xzke½ ,oa U;wure ¼274-2 xzke½ Mp esa jgkA nw/k NqMkus dh voLFkk 

ij v©lru cPp¨ dh la[;k 4-00 ¼Mp esa½ ls 6-25 ¼U;wthySMa OgkbZV 

esa½ rd jghA nw/k NqMkus dh voLFkk ij v©lru vf/kdre otu 

¼530-0 xzke½ OgkbZV tkbaV esa rRi'pkr~ 527-1 xzke xzs tkbaV esa] 492-

1 xzke Cysd czkmu esa] 481-7 xzke U;wthySMa OgkbZV esa] 476-9 xzke 

Mp esa ,oa U;wure ¼441-4 xzke½ l®fo;r fpafpyk esa jgkA nw/k NqMkus 

dh voLFkk ls 84 fnu rd dh vk;q ij nSfud vkSlr Hkkj o`f) 10-9 

xzke ¼Mp esa½ ls 20-0 xzke ¼l®fo;r fpufpyk esa½ rd jghA o"kZ d¢ 

n©jku dqy 550 [kjx®'k csps x;sA

OgkbZV tkbaV [kjx®'k

vkgkj esa fofÒUu pkjk L=®r f[kyk, x, [kjx®'k®a d¢ y®Fk 

y{k.k ,oa longissimus dorsi ekal is'kh dk olh; vEy 

fp=.k% l®fo;r fpufpyk ¼28 fnu dh mez ij nw/k NqMk;+s [kjx®'k®a 

¼100½ d® leku #i ls pkj lewg®a esa foHkkftr fd;k x;k ,oa 90 

fnu¨ dh vk;q rd bZPNkuqlkj jkfrc feJ.k ¼70 Òkx½] 'khjk       

¼5 Òkx½ ,oa pkjk ¼25 Òkx½ ls fufeZr lEiw.kZ vkgkj ofÍdk f[kykbZ 

xbZA lEiw.kZ vkgkj ofÍdk&1] 2] 3 ,oa 4 esa Øe'k% y®fc;k ¼Vigna 

unguiculata½ dh lw[kh ?kkl] mM+n ¼Vigna mungo½ Òwlk] 

stylosanthes ¼Stylosanthes hamata½ dh lw[kh ?kkl ,oa 

'kgrwr ¼Morus alba½ dh ifRr;k¡ pkjs d¢ #i esa mi;ksx esa yh 

xbZA [kjxks'kksa ds fy, lEiw.kZ vkgkj ofV~Vdk ds ?kVd
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vU; lEiw.kZ vkgkj ofêdkvks dh rqyuk esa lEiw.kZ vkgkj ofÍdk&4 

esa dqy ,oa hydrolysable Vsfuu] lEiw.kZ vkgkj ofÍdk&2 o 3 esa 

lsi®fuu rFkk lEiw.kZ vkgkj ofÍdk&1 o 4 esa flavonoids vf/kd 

jgsA y®Fk y{k.k®a d® vafdr djus gsrq çR;sd leqg lsa 6 [kjx®'k®a 

dk o/k fd;k x;kA çR;sd [kjx®'k ls longissimus dorsi ekal 

is'kh d¢ uewuksa d® olh; vEy fp=.k d¢ fy, fo'ysf"kr fd;k x;kA

y®Fk y{k.k vU; mipkj®a dh rqyuk esa lEiw.kZ vkgkj ofÍdk&4 

f[kykbZ x, [kjx®'k®a esa yksFk Òkj] Mfªs lxa  ifz r”kr ,o a dyq  olk dk 

de g®uk n'kkZ rk gAS  lEi.w k Z vkgkj ofÍdk&1 o 4 f[kykb Z x, [kjx®'k® a

d ¢ olh; Ård vuÒq kx e as olh; vEy® a d ¢ C16:0 ,o a C16:1 vf/kd 

,o a lEi.w k Z vkgkj ofÍdk&2 o 3 e as de jgAs  lEi.w k Z vkgkj ofÍdk&3 o 

2 f[kykb Z x, [kjx®'k® a dh longissimus dorsi ekla  i's kh e as lra Ìr 
olh; vEy® a ¼SFA½ dk vuÒq kx lcl s de jgk] rRi'pkr ~ lEi.w k Z

vkgkj ofÍdk&4 e a s ,o a vf/kdre lEi.w k Z vkgkj ofÍdk&1 e a s jgkA 
lEi.w k Z vkgkj ofÍdk&3 o 2 e a s vf/kd ,o a lEi.w k Z vkgkj ofÍdk&4 ,o a 1 
e a s de d ¢ lkFk cg q vlra Ìr olh; vEy® a d ¢ fy, foijhr Áof̀Ùk dk 

ikyu gvq kA bld ¢ vykok bu legw ® a e as ω-3, DFA vf/kd ,o aa ω-6/ 

ω-3, SCFA ,o a THR values de vfaa dr dh xbAZ  vr% 
stylosanthes dh l[w kh ?kkl ¼lEi.w k Z vkgkj ofÍdk&3½ ,o a mMn+  

Òlw k ¼lEi.w k Z vkgkj ofÍdk&2½ f[kyk, x, [kjx®'k® a e ass Ård® a e as cgs rj 

olh; vEy fp=.k dk irk yxrk gAS

nf{k.k {ks= esa cz®;yj [kjx®'k®a d¢ mRiknu d® 

vf/kdre djus d¢ fy, ,dhÑr i)fr;k¡ ¼laLFkku 

ifj;kstuk% ,lvkjvkjlh@04@03@18&20½

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

ukxjktu ,oa th- eqjyh

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

tkbaV esa 7-10 o 0-40 fdxzk rFkk l®fo;r fpufpyk esa 5-63 o 0-29 

fdxzk jgsA nw/k NqMkus dh voLFkk ij v©lru cPp¨ dh la[;k ,oa 

otu Øe'k% OgkbZV tkbaV es 6-98 o 5-30 fdxzk rFkk l®fo;r 

fpufpyk esa 6-62 o 5-10 fdxzk jgsA OgkbZV tkbaV ,oa l®fo;r 

fpufpyk esa Álo nj Øe'k% 87-12 o 84-76 Áfr'kr jghA OgkbZV 

tkbaV esa 6 o 12 lIrkg dh vk;q ij v©lr otu Øe'k% 0-90 ,oa  

1-92 fdxzk rFkk l®fo;r fpufpyk esa 0-96 ,oa 1-97 fdxzk jgsA 

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

fpufpyk esa Øe'k% 95-14 o 64-63 Áfr'kr jghA rfeyukMq ,oa 

d¢jy d¢ 65 O;fDr;®a d® dqy 1314 [kjx®'k Átuu gsrq csps x;sA





Åu mRiknu 
qesa l/kkj2
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xyhpk Åu mRiknu gsrq pksdyk HksM+ dk vkuqoaf'kd lq/kkj 

¼lLaFkku ifj;®tuk% ,vkjlh@ 02@02@ 17&20½

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

ih-vkj- 'kekZ] foey esgjks=k ,oa vkj-ds- flag ¼31-07-2019 rd½

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

Hkkj Øe”k% 3-31] 16-71] 24-34 ,oa 30-98 fdxzk jgsA dqy nSfud 

v©lr Hkkj of̀) 0&3] 3&6 ,o a 6&12 ekg dh vk; q ij Øe”k% 152-02] 

82-04 ,oa 50-55 xzke jghA eseukas esa ÁFke] f}rh; o r`rh; dYiu eas 

v©lr Åu mRiknu Øe”k% 600-63] 733-78 ,oa 681-87 xzke jgkA 

o;Ld esa okf"kZd] clar] “kjn o lnhZ dh drju esa Øe”k% 2121-00] 

671-82] 591-18 ,oa 844-98 xzke v©lr Åu mRiknu gqvkA rraq 

O;kl] rraq yEckbZ ,oa esMwys”ku dk dqy v©lr Øe”k% 32-56 

ekbZØkWu] 5-65 lseh RkFkk 17-33 Áfr”kr jgkA lekxe ,oa lekxe 

ds vk/kkj ij tUenj Øe”k% 97-34 ,oa 122-27 Áfr”kr jghA bl 

o"kZ tuojh&Qjojh esa Álo okyh ÒsM+®a d® vxys Átuu dky 

¼tqykÃ&vxLr½ esa lekxe djkus dh ,d ubZ igy dh xbZA igys 

dh i)fr esa Lruiku djus okyh ÒsM+® d® 90 fnuksa rd iztuu ugh 

fd;k tkrk Fkk] t® bl o"kZ ?kVk dj 50 fnu dh xbZA bl o"kZ dqy 

88 ÒsM+®a d® n® ckj lekxe djok;k x;k ,oa muesa ls 61 HksM+ksa esa 

n®u®a _rqvksa esa Álo gqvkA 

o"kZ 2018&19 d¢ n©jku 6 ekg ds “kkjhfjd Hkkj ,oa ÁFke N% ekgh 

dYiu esa Åu mRiknu d¢ fy, p;u foHksn Øe”k% 3-08 fdxzk ,oa 

114-23 xzke jgkA p®dyk HksM+ esa dqy thforrk 98-51 Áfr”kr jghA 

#X.krk esa vf/kdre dkj.k ¼31-86 Áfr”kr½ lkekU; Á.kkyhxr 

voLFkk ¼GSS½ ls] rRi'pkr~ Ropk ,oa ek¡l&dadky ra= ¼24-73 

Áfr”kr½ ,oa 'olu ra= ¼23-01 Áfr”kr½ ls lacf/kr jgs A 'olu 

ra= ¼54-55 Áfr”kr½ ,oa GSS ¼27-27 Áfr”kr½ ls lacf/kr j®x e`R;q 

d¢ Áeq[k dkj.k jgsA dqy 100 Ik”kq ¼64 uj o 346 eknk½ fdlku®a d® 

cspss@forfjr fd, x,A

Åu okyh HksM+¨a dh uLy¨a dk rqyukRed iznZ'ku

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

vkSlr 'kkjhfjd Hkkj ¼fdxzk½

 tUe 3-13 3-11 3-28 3-27 3-99 3-88

 3 ekg  16-71 16-74 18-61 19-37 20-15 15-18

 6 ekg  24-34 24-84 23-10 24-19 25-51 24-49

 12 ekg 30-98 32-63 33-26 32-98 33-10 27-32

iztuu 

 lekxe izfr”kr  97-34 96-57 96-36 98-53 91-11 98-80

 tUe nj izfr”kr ¼lekxe  122-27 103-87 119-17 93-87 96-05 81-55

 ds vk/kkj ij½

vkSlr Åu mRiknu ¼fdxzk½ 

 izFke N% ekgh  0-601 0-639 0-512 0-810 1-730 0-990

 o;Ld okf"kZd 2-122 1-256 1-756 1-530 2-170 1-360

Åu xq.koRrk 

 rUrq yEckbZ ¼lseh½  5-65 6-42 6-82 & & 5-78

 rUrq O;kl ¼ekbZØkWu½  32-56 34-58 35-48 & & 20-13

 esMwys”ku ¼izfr”kr½  17-33 57-80 39-85 & & 0-10

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

dk fodkl ¼HksM+ fodkl ij usVodZ ifj;kstuk½

,p-ds- u:yk] vk'kh"k PkksIkMk] v'kksd dqekj] panu çdk'k] ih-vkj- 'kekZ] 

foey esgjks=k ,oa deykdj xqjo

ekjokM+h eseuka s es a tUe] 3 ,oa 6 ekg dh vk;q ij ldy 

vkSlr “kkjhfjd Hkkj Øe”k% 3-11] 16-74 ,oa 24-84 fdxzk 

jgsA nSfud vkSlr Hkkj o`f) 0&3 ,oa 3&6 ekg ij Øe”k% 

152-07 ,oa 97-13 xzke jghA eseuka s es a ÁFke dYiu ea s v©lr 

Åu mRiknu 637-79 xzke jgkA o;Ld dk okf"k Zd] clar ,oa 

“kjn dYiu es a vkSlr Åu mRiknu Øe”k% 1256-03] 716-52 

,oa 475-20 xzke jgkA rUrq dk vkSlr O;kl] rUrq yEckbZ] 

esMwys”ku ,oa ,a sBu Øe”k% 34-58 ekbZØkWu] 6-42 lseh] 57-80 

izfr”kr rFkk 0-55 izfr lseh jgsA okf"k Zd lekxe nj rFkk 

lekxe ds vk/kkj ij iztuu nj Øe”k% 96-57 ,oa 103-87 

izfr”kr jghA ekjokM+h Hk sM+ es a dqy thforrk 97-89 Áfr”kr 

jghA fdlkuks a dks dqy 225 ekjokM+h HksM+ s ¼139 uj o 86 

eknk½ csphs s@forfjr dh xbZA 

vkSlr “kkjhfjd Hkkj o`f) 0&3 ,oa 3&6 ekg ij Øe”k% 158-84 

,oa 56-94 xzke jghA eseuksa esa izFke rFkk f}rh; Åu dYiu ij 

vkSlr Øe”k% 511-74 ,oa 647-54 xzke mRiknu jgkA o;Ld 

okf"kZd] clar] “kjn rFkk lnhZ dh dYiu esa vkSlr Åu mRiknu 

Øe”k% 1756-26] 587-62] 499-76 ,oa 670-73 xzke jgkA rUrq dk 

vkSlr O;kl] rarq yEckbZ ,oa esMwys”ku Øe”k% 35-48 ekbZØkWu] 

6-82 lseh ,oa 39-85 izfr”kr jgkA dqy lekxe ,oa lekxe ds 

vk/kkj ij iztuu nj Øe”k% 96-36 ,oa 119-17 izfr”kr jghA 

exjk HksM+ esa dqy thforrk 97-62 Áfr”kr jghA fdlkuksa dks 

dqy 195 exjk HksM+s ¼169 uj o 26 eknk½ csphss@forfjr       

dh xbZA

iz{ks= bdkbZ% d®VMk] x®ysjh ,oa njckjh d¢Unz® ij bl 

ifj;®tuk ds vUrZxr dqy 65 ÒsM+ ikyd®a dh  6900 HksM+ks a  

¼4481 çtuu ;®X; ÒsM+®a lfgr½ lfEefyr fd;k x;kA exjk 

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

Øe”k% 3-10] 15-53] 22-46 ,oa 28-943 fdxzk jgkA ÁFke Åu 

mRiknu ,oa o;Ld Áfr dYiu esa Åu mRiknu dk dqy vkSlr 

Øe”k% 620-82 ,oa 539-95 xzke jgkA dqy okf"kZd iztuu nj  

81-38 izfr”kr jghA 
 

iz{ks= esa dqy 5618 QM+fd;k] 4215 HksM+ ekrk] 7193 ihihvkj ds 

Vhds ,oa 9800 HksM+ksa dks var%d`feuk”kd nok nh x;hA d®VMk esa 

uofuÆer Mqcdh VSad esa 1520 i'kqvksa d® ekpZ ekg esa dYiu ds ckn 

ckg; ijthfo;®a ls cpko ds fy, ugyk;k x;kA ifj;®tuk d¢ 

mÌs”; d¢ vuqlkj vaxhÑr ÒsM+ ikyd® d® laLFkku QkeZ ls dqy 58 

Átud es<+s forfjr fd;s x,A

{ks= esa exjk HksM+ksa dk vkuqoaf'kd lq/kkj ,oa ewY;k¡du 

¼HksM+ fodkl ij usVodZ ifj;kstuk½

vk'kh"k pksIkM+k] ,p-ds- u:yk] fueZyk lSuh] xkSl vyh] panu çdk'k] ih-

vkj- 'kekZ] enu yky ,oa deykdj xqjo

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

“kkjhfjd Hkkj Øe”k% 3-28] 18-61 ,oa 23-10 fdxzk jgsA nSfud 

exjk esa<+k

ekjokM+h esa<+k
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eghu Åu mRiknu ds fy, la'ysf'kr HksM++ dk 

vkuqoaf'kd lq/kkj ¼lLaFkku ifj;®tuk% ,uVhvkj,l@ 

03@01@17&20½

ds-,l- jktkjfoUnzk ¼30-11-2019 rd½] vCnqy jghe ¼11-02-2019 ls½ ,oa 

vks-,p- prqoZsnh

o"kZ 2019 d¢ n©jku iSnk gq, eseu®a esa tUe] 3 ,oa 6 ekg dh mez 

ij dqy “kkjhfjd Hkkj Øe”k% 3-88] 15-68 ,oa 22-49 fdxzk jgkA 

clar 2018 d¢ n©jku iSnk gq, eseu®a dk 12 ekg dh mez ij dqy 

“kkjhfjd Hkkj 27-32 fdxzk jgkA okf"kZd lekxe ,oa lekxe ds 

vk/kkj ij tUe nj Øe”k% 98-8 ,oa 81-5 izfr”kr jghA eseuksa esa 

izFke N% ekgh] o;Ld esa okf"kZd mu mRiknu Øe”k% 0-99 ,oa  

1-36 fdxzk jgkA o;Ld ls ÁkIr Åu dh yEckbZ] rarq O;kl ,oa 

esMwys”ku Øe”k% 5-78 lseh] 20-13 ekbZØkWu rFkk 0-10 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% 3-65] 6-06 ,oa 3-12 Áfr'kr jghA rFkkfi] o;Ld 

ÒsM+®a esa e`R;q nj 6-39 Áfr'kr jghA {ks= ds jsoM®a+ esa vkuqoaf”kd 

lq/kkj gsrq fdlkuksa ,oa i'kq ikyu foÒkx] fgekpy çns'k dks 

dqy 64 HksMsa ¼45 uj o 19 eknk½ csps x;sA

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

lq/kkj ¼lLaFkku ifj;®tuk% ,lvkjvkjlh@ 

04@01@17&20½

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

d¢- ipk;Iiu ,oa th- eqjyh

nf{k.kh {ks=h; vuqla/kku dsUnz] eUukouwj ij Hkkjr esjhuksa HksM+ksa esa 

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

3-99] 20-15] 25-51 ,oa 33-10 fdxzk jgkA vkSlr nSfud Hkkj o`f) 

0&3] 3&6 ,oa 6&12 ekg dh vk;q ij Øe”k% 188-00] 60-23 ,oa  

43-45 xzke jghA okf"kZd lekxe nj 91-11 izfr”kr jghA clar _rq 

esa lekxe ds vk/kkj ij tuu nj 96-05 izfr”kr jghA 

vkSlr o;Ld okf"kZd Åu mRiknu uj esa 2-17 fdxzk ,oa eknk esa        

1-61 fdxzk jgkA vkSlr çFke N% ekgh Åu mRiknu 1-73 ,oa 1-17 

fdxzk Øe”k% uj ,oa eknk eseu®a esa jgkA 0&3 ekg] 3&6 ekg 6&12 

ekg o o;Ld thforrk Øe”k% 94-31] 99-20] 98-70 ,oa 99-32 

izfr”kr jghA uLy lq/kkj gsrq dukZVd ,oa rfeyukMq ds fdlkuksa 

dks dqy 96 HksMsa ¼59 uj o 37 eknk½ csph xbZA

,uVhvkj,l] xjlk esa la'ysf"kr HksM+

,lvkjvkjlh] eUukouqj esa Hkkjr esjhuksa HksM+
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Hkkjr ds mi 'khrks".k {ks= esa vfodkyhu HksM+ dh {kerk 

dk ewY;k¡du ¼lLaFkku ifj;®tuk% ,lvkjvkjlh@ 

04@02@17&20½

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

d¢- ipk;Iiu ,oa th- eqjyh

vfodkyhu e as tUe] 3] 6 ,o a 12 ekg dh vk; q ij vklS r “kkjhfjd Hkkj 

Øe”k% 3-27] 19-37] 24-19 ,o a 32-98 fdxkz  jgkA vklS r nfS ud Hkkj of̀) 

0&3] 3&6 ,o a 6&12 ekg dh vk; q ij Øe”k% 178-88] 53-55 ,o a 48-83 

xkz e jghA okf"kdZ  lekxe nj 98-53 ifz r”kr jghA clra  _r q e as lekxe 

d s vk/kkj ij tuu nj 93-87 ifz r”kr jghA

vklS r o;Ld okf"kdZ  Åu mRiknu uj e as 1-53 fdxkz  ,o a eknk e as 1-09 

fdxkz  jgkA ees u® a e as vklS r çFke N% ekgh Åu mRiknu 0-81 fdxkz  jgkA 

0&3 ekg] 3&6 ekg 6&12 ekg o o;Ld thforrk Øe”k% 100-00]    

98-44] 100-00 ,o a 99-32 ifz r”kr jghA uLy l/q kkj grs  q fdlkuk as dk s dyq  

37 HkMs  as ¼25 uj o 12 eknk½ cps h xbAZ

exjk HksM+ks esa pedhyh Åu okys xq.k ds fy, mÙkjnk;h 

vkuqoaf'kdh; o xSj&vkuqoaf'kdh; dkjdksa dh igpku 

¼laLFkku ifj;kstuk% ,thch@01@02@ 17&20½

jktho dqekj] vk'kh"k pksiMk] ,-,l- ehuk] vt; dqekj ,oa xkSl vyh 

tkyokyh] lqjlj] Fkk#lj] dsyku xkWoksa ,oa d¢yk QaVk {®= 

¼pedhyh Åu okys {®=½ ls ouLifr;®a ¼21½ ,oa feêh ¼5½ d¢ 

uewusa ,df=r fd, x;sA mlh le; d®VMk] x®ysjh o 

d®Menslj ¼de pedhyh Åu okys {®=½ ls 20 ouLifr;®a d¢ 

uewusa ,df=r fd, x;sA e# {®f=; ifjlj] chdkusj ls ekxjk 

ÒsM+®a ¼,d o"kZ ls vf/kd vk;q½ ls Åu] Åu dwi®a ,oa jDr uewusa 

¼43½ ,df=r fd, x;sA

O;fDrijd ewY;kadu fo'®"kK®a }kjk ,oa oLrqfu"B ewY;kadu 

Xy®lehVj ¼UNIGLOSS 60½ }kjk Åu dh mPp o fuEu 

pedhysiu d¢ fy, budh lekurk d® ij[kk x;kA Åu d¢ 

pedhysiu dk ifjek.ku O;fDrijd ewY;kadu ,oa Gloss 60 

Åu esa pedhykiu ds ewY;kadu gsrq midj.k

Marked plate

45°
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90°
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135°

Ring for 
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meter 
support

Parallel laid
fibre bundle

Fibre bundle
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Ekxjk ÒsM+ Åu ¼tqykbZ dYiu½ dk Gloss 60º eku
uewuk  ped v©lr Gloss  SEM P 

   60º eku ¼lhek½   eku

dPpk mPp  2-39  0-04 0-020

   ¼2-31&2-46½

  fuEu 1-62  0-10

   ¼1-41&1-74½

isVª®y mPp 2-49 0-07 0-005

ls /kqyk  ¼2-35&2-63½

  fuEu 1-84 0-03

   ¼1-79&1-93½

oLrqfu"B ewY;kadu d¢ la[;kRed eku esa lq/kkj gsrq] Åu ds uewu®a 

d® ¼35&40 fexzk ds Kkr Hkkj d¢ da?khnkj fdukjs½ ij t®M+k x;k 

,oa Gloss 60º eku d® vkadk x;kA U;wthyS.M Òkjr esjhu®a]  

p®dyk ,oa ekyiqjk ÒsM+®a ds Øe'k% pkj fofÒUu Åu uewu®a ¼eghu 

fons'kh] eghu ns'kh] e/;e ,oa e®Vh Åu½ dk ewY;kadu rhu Lora= 

fo'®"kK®a }kjk fd;k x;kA

chdkusj esa pedhysiu {®= dh exjk ÒsM+®a ls jDr ,oa Åu dwi®a d¢ 

uewusa ,df=r fd, x;sA jDr uewu®a ls DNA i`FFkd djus d¢ 

i'pkr~] fdjsVhu 33 ¼K33½ thu d® çof/kZr] Dy®u ,oa J`[afyr 

fd;k x;kA foÒsfnr J`[kaykvksa ¼17½ d® NCBI GenBank 

¼MN128708-MN128710, MN418057-MN418067, MN514626-

MN514628½ esa tek fd;k x;kA Åu dwi®a d® RNA fu"dklu ,oa 

cDNA la'ys"k.k d¢ fy, lalkf/kr fd;k x;kA exjk ÒsM+®a esa O;Dr 

K33 çfrfyfi;®a d¢ v®iu jhfMxa Ýse ¼ORF½ d® of.kZr fd;k x;k 

,oa pkj foÒsfnr J`[kaykvksa d® NCBI GeneBank ¼MN514626-

MN514629½ esa tek fd;k x;kA

Åu dwi®a esa VkbZi II fdjsVhu ¼K81, K82, K83, K84, K85, K86 ,oa 

K87½ thu®a dk okLrfod&le; PCR v/;;u ij] fuEu ,oa mPp 

pedhyh Åu okyh exjk ÒsM+®a d¢ e/; K81, K82 ,oa K83 thu®a dh 

vfÒO;fDr esa lkFkZd vraj ns[kk x;kA fuEu pedhyh Åu dwiksa 

okyh exjk ÒsM+®a dh rqyuk esa mPp pedhyh okyh Åu dwi®a esa 

VkbZi II fdjsVhu vis{kkÑr vf/kd fofu;fer g®rs gSA

mi&le'khr®".k tyok;q {®= d¢ rgr Åu mRiknu d¢ fy, 

teZu vax®jk [kjx®'k dk vkuqoaf'kd lq/kkj ¼lLaFkku 

ifj;®tuk% ,uVhvkj,l@03@02@ 18&21½

ds-,l- jktkjfoUnzk ¼30-11-2019 rd½] vCnqy jghe ¼11-02-2019 ls½ ,oa 

vks-,p- prqoZsnh

mÙkjh “khrks".k {ks=h; vuqla/kku dsUnz] xM+lk ij o"kZ 2019 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% 585-94] 818-15] 1082-11] 1368-25] 1610-38] 1827-88] 

1981-24] 2231-26 ,oa 2370-95 xzke ÁkIr fd;k x;kA v©lr cPp¨ 

dh la[;k tUe ij] nw/k NqMkus dh voLFkk ,oa tUe d¢ le; Hkkj 

Øe'k% 6-42] 5-54 o 285-27 xzke jgh A lekxe ,oa Álo ij ekrk 

dk v©lr Òkj Øe'k% 3-02 o 3-09 fdxzk jgkA o"kZ 2019 esa iSnk gq, 

teZu vax®jk [kjx®'k®as esa I, II, III ,oa IV dYiu ij v©lr Åu 

mRiknu Øe'k% 14-24] 68-26] 107-73 o 115-43 xzke jgkA o"kZ 

2019 esa iSnk gq, teZu vax®jk [kjx®'k®as esa II dYiu ij Åu dh 

yEckbZ] rarq O;kl ,oa xkMZ cky Øe”k% 6-31 lseh] 13-34 ekbZØkWu 

rFkk 2-01 izfr”kr jgsA fgekpy çns'k d¢ fdlku®a ,oa xSj ljdkjh 

laLFkkvksa d® dqy N% [kjx®'k csps x;sA

e'khu }kjk djus ij ,d foLr`r fofo/krk ¼47 çfr'kr fuEu 

pedhysiu esa ,oa 110 çfr'kr mPp pedhysiu okys Åu 

uewu®a esa½ ns[kh xbZA

1             2              3            4          L

bp

1500

1000

500

400

300

200

100

1525 bp

pedhykiu ;qDr exjk HksM+ksa ds Åu dwi ls K33 izfrfyfi;ksa dk 
ihlhvkj loa/kZu





HksM+ iks"k.k] 'kjhj fØ;k
,oa vudq wyu3
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ICAR-Central Sheep & Wool Research InstituteHkk-d`-vuq-i-& dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxjICAR-Central Sheep & Wool Research Institute

cgqizt vfo'kku HksM+ksa esa lEiw.kZ mRiknu pØ ds fy, 

ikS"kf.kd vk¡dyu ¼laLFkku ifj;kstuk% ,u;wVh @01@ 

01@17&20½ 

,l-ds- lka[;ku] ,- lkgw] vkj-,l- HkV~V] ,-ds- f'kans] Ñ".kIik ch- ,oa  

vkj-lh- 'kekZ

nl ,oa chl Áfr'kr vf/kd ÅtkZ ,oa Á®Vhu iwjdrk d¢ ÁÒko dk 

v/;;u gsrq ,d ls vf/kd tUe nsus okyh 27 vfo'kku ÒsM+®a dk 

p;u dj mUgsa n® lewg®a esa foHkkftr fd;k x;kA xÒZorh ÒsM+®a d® 

pjkbZ d¢ i'pkr~ pkjs d¢ lkFk “kkjhfjd Hkkj d¢ vk/kkj ij jkfrc 

feJ.k lewg I & 10 Áfr'kr vf/kd ¼90-0 Áfr'kr eDdk] 8-0 

Áfr'kr l®;k Q~ySDl] 1-5 Áfr'kr [kfut feJ.k ,oa 0-5 Áfr'kr 

ued½ ,oa lewg II & 20 Áfr'kr vf/kd ¼85-0 Áfr'kr eDdk] 4-0 

Áfr'kr fry [ky] 9-0 Áfr'kr l®;k Q~ySDl] 1-5 Áfr'kr [kfut 

feJ.k ,oa 0-5 Áfr'kr ued½ dh vfLFkj ek«kk ls iwjd f[kykbZ dh 

xbZA “kkjhfjd Hkkj vafdr djus d¢ i'pkr~ lkIrkfgd varjky ij 

iwjdrk nj d® la'k®f/kr fd;k x;kA 

n®u®a jkfrc feJ.k®a dh i®"kd lajpuk v'k®f/kr Á®Vhu dh ek«kk 

¼12-4 ,oa 14-2 Áfr'kr½ d® N®M+dj yxÒx leku FkhA n®u®a 

xÒkZoLFkk ,oa nqX/kkoLFkk esa lewg I dh rqyuk esa lewg II esa lÒh 

i®"kd rRo®a dh ikpdrk vf/kd jghA xÒkZoLFkk dh rqyuk esa 

nqX/kkoLFkk esa ikpdrk vf/kd jghA

jkfrc feJ.k] puk Òwlk ,oa pkjkxkg ?kkl dh i®"kd lajpuk 

¼'kq"d nzo Áfr'kr½

?kVd jkfrc jkfrc puk pkjkxkg

 feJ.k feJ.k Òwlk ?kkl
 I II

'kq"d nzo 97-83 96-36 97-93 94-98

dkcZfud inkFkZ 96-13 95-31 92-58 95-85

v'k®f/kr Á®Vhu 12-39 14-12 7-21 6-70

,uMh,Q 45-11 48-39 75-01 63-29

,Mh,Q 41-60 43-40 49-89 45-42

gsehlsyqy®t 7-00 7-79 30-39 36-74

lsyqy®t 23-11 33-39 32-46 35-12

'kq"d nzo vUrxzZg.k lewg I dh rqyuk esa lewg II dh ÒsM+®a esa vf/kd 

FkkA xÒkZoLFkk ,oa nqX/kkoLFkk d¢ n©jku v'k®f/kr Á®Vhu ,oa 

p;kip; ÅtkZ vUrxZzg.k d¢ fy, leku Áo`fr ns[kh xbZA

dqy 27 ÒsM+®a esa ls 26 ÒsM+®a ¼96-3 Áfr'kr½ esa Álo gqvkA ,dy] 

tqMoka ,oa f«k;ad eseusa Øe'k% 2] 19 ,oa 5 ÒsM+®a us fn,A eseu®a 

dk v©lr tUe Òkj lewg I ,oa II esa Øe'k% 2-5 ,oa 2-9 fdxzk 

jgsA v©lr “kkjhfjd Hkkj 75 fnu®a dh mez ij lewg I ,oa II esa 

Øe'k% 13-40 ,oa 15-48 fdxzk jgsA eseu®a d¢ tUe ,oa 75 fnu®a 

dh mez ij ÒsM+ mRikndrk {kerk ¼bZihbZ½ lewg I ,oa II esa Øe'k% 

6-16 ,oa 5-85 fdxzk rFkk 32-82 ,oa 30-95 fdxzk jghA lewg II 

dh rqyuk esa lewg I esa vf/kd la[;k esa f«k;d eseusa g®us ls 

vf/kd bZihbZ jghA 

vxzorhZ xÒkZoLFkk ,oa nqX/kkoLFkk d¢ n©jku i®"kd rRo®a  

¼'kq"d nzo vk/kkj½ dh ikpdrk ¼Áfr'kr½

i®"kd rRo vxzorhZ xÒkZoLFkk nqX/kkoLFkk

 lewg I lewg II lewg I lewg II

'kq"d nzo 63-86 65-15 67-90 70-70
 ±0-95 ±0-58 ±1-04 ±0-54
dkcZfud inkFkZ 67-37 70-60 70-40 72-10 
 ±1-45 ±2-21 ±1-04 ±1-21
v'k®f/kr Á®Vhu 60-19 63-46 71-40 78-30
 ±1-52 ±1-92 ±1-06 ±0-98
,uMh,Q 50-94 56-35 61-30 63-20
 ±1-74 ±1-98 ±1-58 ±1-90
,Mh,Q 57-60 63-23 60-30 66-10 
 ±2-07 ±2-12 ±1-31 ±0-92
gsehlsyqy®t 63-78 72-43 59-50 60-50
 ±2-00 ±1-96 ±1-84 ±2-21
lsyqy®t 42-07 45-50 70-50 77-00 
 ±2-68 ±3-26 ±1-48 ±1-62

xÒkZoLFkk ,oa nqX/kkoLFkk d¢ n©jku ÒsM+®a dk ikS"kf.kd Lrj

ekinaM  vxzorhZ xÒkZoLFkk  nqX/kkoLFkk

  lewg I lewg II lewg I lewg II

'kq"d nzo vUrxzg.k 

 xzk@fnu 1317-8 1362-3 1531-4 1611-9

xzk@fdxzk “kkjhfjd Hkkj 25-7 26-7 40-5 40-44
0‐75  xzk@fdxzk Hkkj 68-7 71-3 101-2 101-7

ikP; v'k®f/kr iz®Vhu vUrxZzg.k

 xzk@fnu 75-3 94-7 112-0 152-5

 xzk@fdxzk “kkjhfjd Hkkj 1-5 1-9 3-0 3-9
0‐75  xzk@fdxzk Hkkj 3-9 4-9 7-3 9-7

p;kip; ÅtkZ vUrxZzg.k

 t©y@fnu 8-3 8-8 22-0 23-6

 esxk twy@fdxzk Hkkj 0-16 0-17 0-59 0-60 
0‐75  esxk twy@fdxzk Hkkj 0-43 0-45 1-46 1-50

lewg I dh rqyuk esa lewg II esa prqFkZ lIrkg ij mPpre nw/k 

mRiknu izkIr gqvkA NBs lIrkg rd 1000 xzke nw/k mRiknu jgk 
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t® /khjs&/khjs 11 lIrkg esa 414 xzke ¼lewg I½ ,oa 586 xzke ¼lewg II½ 
rd jg x;kA

vfo'kku ÒsM+®a esa v©lr nSfud nw/k mRiknu ¼xzke½

lIrkg lewg I lewg II

1. 873.4±38.08 888.8±50.15

2 894.2±35.66 972.8±48.54

3 1028.1±47.79 1015.6±49.90

4 1016.4±47.22 1081.8±48.37

5 1004.1±37.22 1060.0±52.12

6 913.1±40.38 1004.0±44.46

7 855.0±45.86 970.9±28.55

8 749.1±48.42 933.5±34.61

9 598.0±45.79 805.6±25.61

10 556.4±43.19 670.8±23.55

11 414.3±28.62 586.3±37.09

4 ¼16 Áfr'kr olk ,elh lfgr½ rS;kj fd,A pkyhl nw/k NqMkusa 

okys iwoZ voLFkk okys ¼ekyiqjk eseu®a½ d® pkj lewg®a esa foÒDr 

fd;k x;k ,oa vk/kkj vkgkj d¢ lkFk 90 fnu®a rd nqX/k izfrLFkkid 

fn;k x;kA ,evkj 1] 2] 3 ,oa 4 d¢ eseu®a esa ÁkjafÒd 'kkjhfjd Òkj 

,oa vafre Òkj Øe'k% 5-57] 5-53] 5-50 ,oa 5-54 fdxzk rFkk 18-38] 

19-10] 19-00 ,oa 19-55 fdxzk jgsA

ek¡l mRiknu esa ek=kRed ,oa xq.koÙkk lq/kkj gsrq 

ikS"kf.kd n`f"Vdks.k ¼laLFkku ifj;kstuk% ,u;wVh@ 

01@02 @17&20½

vkj-,l- HkV~V] ,- lkgw] ,l-ds- lka[;ku] okbZ-ih- xkMsdj ,oa lj®cuk 

ljdkj

eseuksa ds nw/k NqMkusa iwoZ o`f) d¢ n©jku ikS"kf.kd gLr{®Ik

nw/k NqMkusa iwoZ voLFkk n©jku olk d¢ Lrj esa o`fö d¢ lkFk 

nqX/k izfrLFkkid fiyk, x, eseuksa dh o`f) % ekyiqjk eseu®a 

¼48½ d® pkj mipkj lewg®a ¼lewg&I, II, III ,oa IV½ esa vkoafVr 

fd;k x;k ,oa 90 fnu®a d¢ fy, olk d¢ fofÒUu Lrj ¼8] 12] 16 ,oa 

20 Áfr'kr½ d¢ lkFk nqX/k izfrLFkkid f[kyk;k x;kA lewg&I, II, III 
,oa IV d¢ eseu®a esa v©lr nSfud o`f) Øe'k% 157-2] 164-5] 179-4 

,oa 171-5 xzke jghA 16 ,oa 20 Áfr'kr olk okys nqX/k izfrLFkkid 

fn;k x;k eseu®a esa mPprj Hkkj F®A eseu®a dh 'kq"d nzo vUrxZzg.k 

¼341-0 ls 378-0 xzke@fnu½ ,oa 'kq"d nzo ikpdrk ¼63-50 ls 64-79 

Áfr'kr½ lÒh lewg®a esa leku jghA #esu pH ,oa ve®fu;k u«ktu 

Øe'k% 5-36 ls 5-55 ,oa 21-50 ls 23-72 mg Áfr'kr rd jgkA 

#esu ,atkbe dh #ijs[kk ij d®bZ ÁÒko ugh ns[kk x;kA

nw/k NqMkusa iwoZ voLFkk ds n©jku Á®Vhu d¢ Lrj esa o`f) d¢ 

lkFk nqX/k izfrLFkkid ¼,evkj½ fiyk, x, eseuksa dh o`f) % 

Á®Vhu L«k®r d¢ #i esa eDdk [ky ¼,elh½ d® ysdj 8 ,oa 16 

Áfr'kr d¢ n¨ olk Lrj®a d¢ lkFk pkj fofÒUu nqX/k izfrLFkkid & 

,evkj 1 ¼8 Áfr'kr olk ,elh jfgr½] ,evkj 2 ¼8 Áfr'kr olk 

,elh lfgr½] ,evkj 3 ¼16 Áfr'kr olk ,elh jfgr½ ,oa ,evkj 

eseuksa esa nw/k NqMkusa i'pkr~ o`f) d¢ n©jku ikS"kf.kd gLr{®Ik

Condensed: hydrolysable Vsfuu d® fofÒUu vuqikr esa 

f[kykusa dk nw/k NqMkusa i'pkr~ eseuksa esa ÁÒko y®fc;k Òwlk]  % 

Ziziphus nummularia ¼ikyk½ ifÙk;ka ¼hydrolysable Vsfuu d¢ 

L«k®r( HT½ ,oa Acacia nilotica ¼ns'kh ccwy½ ifÙk;ka 

¼condensed Vsfuu d¢ L«k®r( CT½ feyk dj rhu vkgkj rS;kj 

fd, x,A lewg&1] 2 ,oa 3 d¢ vkgkj esa HT: CT vuqikr Øe'k% 

18-1] 9-0 ,oa 5-1 FksA vkgkj lewg&1] 2 ,oa 3 esa DPPH Áfrca/k 

Øe'k% 38-6] 24-9 ,oa 13-2 FksA HT: CT esa deh d¢ lkFk nSfud 

'kq"d nzo vUrxZzg.k de gqvk] ftld¢ QyLo#i lewg&2 ,oa 3 esa 

ÅtkZ ,oa Á®Vhu vUrxZzg.k de jgsA 5-1 d¢ HT: CT ij v'k®f/kr 

iz®Vhu dh ikpdrk ,oa u«ktu larqyu de gqvkA HT: CT esa deh 

d¢ lkFk #esu pH esa deh gqbZ ,oa lewg&3 esa ve®fu;k Lrj de 

gqvkA de HT: CT ij ,flVhd vEy d¢ vuqÒkx esa o`f) tcfd 

Á®fi;®fud vEy d¢ vuqÒkx esa deh gqbZA de HT: CT d¢ lkFk 

lw{ethoh u«ktu la'ys"k.k esa o`f) gqbZA lewg&2 eseu®a esa 

vf/kdre ADG ¼152-9 xzke½ ,oa FCR ¼6-52½ ns[kk x;kA lewg&2 

esa csgrj y®Fk y{k.k®a d¢ lkFk v©lr N% ekgh Hkkj lewg&1 esa 29-7 

fdxzk] lewg&2 esa 31-8 fdxzk ,oa lewg&3 esa 29-4 fdxzk jgkA vU; 

lewg®a dh rqyuk esa lewg&2 eseu®a d¢ eakl ls fufeZr uxsV~l dh 

xq.koRrk csgrj FkhA vr% 9-0 HT: CT vkgkj f[kykusa okys eseu®a esa 

mPp lw{ethoh u«ktu la'ys"k.k d¢ dkj.k csgrj o``f) gqbZ ,oa bu 

eseu®a us csgrj xq.koRrk dk y®Fk rFkk eakl ls fufeZr uxsV~l dk 

mRikn fd;kA

lhjl (Albizia lebbeck) ifÙk;ka f[kykus ij fQfu'kj 

eseu®a dh o`f) ij ÁÒko % NRrhl ekyiqjk fQfu'kj eseu®a  

¼90 fnu®a dh vk;q½ d® rhu lewg®a esa foÒDr fd;k x;kA lÒh 

eseu®a d® 65 Áfr'kr jkfrc feJ.k] 5 Áfr'kr lhjk ,oa 30 

Áfr'kr isM+ dh ifÙk;®a dh lEiw.kZZ Z vkgkj ofÍdk f[kykbZA 

lEiw.kZZ Z vkgkj ofÍdk fu;af«kr ¼lewg&1½ esa 30 Áfr'kr vjMw 

¼Ailanthus excelsa½ ifÙk;ka] lewg&2 esa 15 Áfr'kr vjMw ,oa 

15 Áfr'kr lhjl (Albizia lebbeck) ifÙk;ka rFkk lewg&3 esa 

30 Áfr'kr lhjl ifÙk;ka feyk dj vkgkj ofÍdk cukbZA jkfrc 

feJ.k esa 36 Áfr'kr eDdk] 40 Áfr'kr t©] 14 Áfr'kr ewaxQyh 

[ky] 3 Áfr'kr ljl®a [ky] 4 Áfr'kr fry [ky] 2 Áfr'kr 
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[kfut feJ.k ,oa 1 Áfr'kr ued feyk;k x;kA bu ofÍdkvksa 

esa 14-6 ls 15-2 Áfr'kr rd v'k®f/kr iz®Vhu ,oa 6-38 ls 8-19 

Áfr'kr rd fyxfuu FkkA lhjl ifÙk;ka feykus ij la?kfur 

Vsfuu esa o`f) ,oa lsi®fuu rFkk ¶yso®u®bM~l esa deh gqbZA 

lEiw.kZZ Z vkgkj ofÍdk esa lhjl ifÙk;ka feykus dk eseu®a dh 

nSfud 'kq"d nzo vUrxzZg.k ij d®bZ ÁÒko ugh ns[kk x;k ,oa 

bld¢ QyLo#i ÅtkZ ,oa Á®Vhu vUrxZzg.k vÁÒkfor jgsA 

vjMw ifÙk;®a dk lhjl ls iw.kZ ÁfrLFkkiu djus ij NDF dh 

ikpdrk lkFkZd #i ls de jghA u«ktu larqyu lewg&2 esa 

vf/kd Fkk ,oa iw.kZ ÁfrLFkkiu d¢ lkFk de gqvkA #esu 

p;kip;ksa us lhjl ifÙk;®a d¢ lkFk ¼lewg&2 ,oa lewg&3½ dqy 

,oa TCA-ppt-u«ktu dk de Lrj rFkk lewg&2 esa ,flVhd 

vEy d¢ vuqÒkx esa deh ,oa Á®fi;®fud vEy d¢ vuqÒkx esa 

o`f) g®uk n'kkZrs gaSA lhjl ifÙk;®a d¢ lkFk Á®V®t®vk vkcknh esa 

o`f) ,oa lw{ethoh u«ktu la'ys"k.k esa lq/kkj gqvkA o`f) ,oa 

vkgkj #ikarj.k {kerk lewg&2 esa s csgrj FkhA vr% lhjl 

ifÙk;®a d® tc leku Òkx esa vjMw ifÙk;®a d¢ lkFk f[kykus ij 

eseu®a esa csgrj Hkkj o``f) gqbZA
 
fofÒUu ÅtkZ L«k®r®a dk fQfu'kj eseu®a dh o`f) ij ÁÒko %  

p©chl eknk ekyijq k ees u® a d® rhu legw ® a e as foÒDr fd;k x;k ,o a

bPNkulq kj jkfrc feJ.k ¼t© ;k tb Z ;k n®u® a dk feJ.k½ ,o a vjM w

ifÙk;k a f[kykb Z xbAZ  jkfrc feJ.k e as 72 Áfr'kr t©] 11 Áfr'kr 

l®;kchu cht] 6 Áfr'kr ljl® a [ky] 8 Áfr'kr fry [ky] 2 Áfr'kr 

[kfut feJ.k ,o a 1 Áfr'kr ued feyk;k x;kA legw &2 ,o a 3 jkfrc 

feJ.k e as t© d® Øe'k% 100 ,o a 50 Áfr'kr tb Z nku® a l s foLFkkfir 

fd;k x;kA fofÒUu vkgkj f[kyk dj u s 'k"q d noz  vUrxgzZ .k ij d®b Z

ÁÒko ugh n[s kk x;k gkykfa d j's k® a ¼NDF½ dh ikpdrk tb Z nku¨ a d ¢

lkFk de gbq AZ  tb Z nku¨ a d ¢ lkFk ey ,o a e«w k }kjk u«ktu dk mRltuZ  

de gvq k ftld ¢ QyLo#i u«ktu lra yq u vPNk gvq kA #eus  

p;kip;k as u s tb Z nku¨ a d ¢ lkFk #eus  ve®fu;k e as deh ,o a okI"kh; olh; 

vEy ek«kk e as vf/kdrk rFkk n®u® a tb Z ,o a t© nku® a d® feyku s ij 

,flVhd vEy d ¢ Òkx e as deh ,o a Á®fi;®fud vEy d ¢ Òkx e as of̀) 

g®uk n'kkrZ  s gAS  of̀) ,o a vkgkj #ikra j.k {kerk ij lkFkdZ  ÁÒko ugh 

n[s kk x;kA

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

¼usVodZ ifj;kstuk½

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

Vsfuu dk fo[kaMu djus okys thok.kqvksa dk i`FkDdj.k ,oa 

pfj= fp=.k % dqy 10 i`Fkd®a dh igpku 16s rRNA fo'ys"k.k 

}kjk dh xbZ ,oa pfj«k fp«k.k fd;k x;kA i`Fkd®a dh dk;kZRed 

fo'®"krkvksa us js'kk fo[kaMu dh {kerk n'kkZbZA nl i`Fkd®a esa ls] 

GS1, GS2 ,oa GS3 us 'kh?kz fQYVj&isij âkl xfrfof/k 

fn[kkÃA GS5 ,oa GS7 i`Fkd®a us fXyljkWy d® lgu djus esa 

laÒo Òwfedk fn[kykÃ ,oa olk ;qDr vkgkj®a dk mi;®x djus dh 

fo”ks"krk fn[kkbZA

i`Fkd®a dh dk;kZRed fo'®"krk,a

i`Fkd fudVre ekU; Lkekurk lsa lacf/kr  fVIi.kh
 oxZ@Átkfr Áfr'kr

GS1 Millionella massiliensis 96 Bacteroidetes vkra dk microflora Òh

GS2 Rarimicrobium hominis 95 Synergistetes ,flVhd ,oa Á®fi;®fud vEy Áeq[k p;kip; var mRikn gS

GS3  Pyramidobacter piscolensis  98 Synergistetes  ,flVhd ,oa Á®fi;®fud vEy Áeq[k p;kip; var mRikn gS
GS4 Christensenella massiliensis  95 Firmicutes  vkar dk microflora Òh] vkar esa y?kq psu olh; vEy®a esa 'kØZjk
    fd.ou] vU; microbiota] methanogens lfgr d¢ lkFk
    lg&mifLFkfr 

GS5 Actinomyces ruminicola  99 Actinobacteria  vra mRikn®a d¢ #i esa QkfeZd] ,flVhd ,oa ysfDVd vEy®a dk
    mRiknu] laÒor% fXyljkWy lfg".kqrk esa lq/kkj ,oa bl Ádkj 
    j®eaFkh i'kqv©a }kjk olk dk xzg.k djus d¢ fy, bLrseky fd;k tk
    ldrk     gS

GS6  Bacillus proteolyticus  97 Firmicutes  y?kq psu olh; vEy®a esa cellobiose fd.ou

GS7  Bacillus patramycoides  98 Firmicutes  ykbi®ykbfVd] y?kq psu olh; vEy®a esa     cellobiose fd.ou

GS8  Actinomyces massiliensis  96 Actinobacteria  js'kk uk'kd] dkcZfud vEy®a dk mRiknu

GS9  Propionibacterium acidifaciens  99 Actinobacteria  Á®ih;®usV mRiknd] vkar LokLF; d¢ fy, fo'oluh; Á®ck;®fVd
GS10  Clostridium sporogenes  98 Firmicutes  #esu esa Ld¢V®y ,oa baM®y fuekZ.k dh le> esa ;®xnku ,oa
    pkjkxkg ij pjus okys j®eaFkh i'kqvksa esa baM®fyd ;®fxd®a d¢ xBu
    d® fu;af«kr djus okys rjhd®a dk usr`Ro djsaxs
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Vsfuu ;qDr vkgkj] tSls LP% 50 Áfr'kr y®fc;k ¼Vigna 

unguiculata½ $ 50 Áfr'kr ikyk ¼Ziziphus nummularia½ $ 

jkfrc feJ.k] LB% 50 Áfr'kr y®fc;k $ 50 Áfr'kr ccwy 

¼Acacia nilotica½ $ jkfrc feJ.k ,oa PB% 50 Áfr'kr ikyk $ 

50 Áfr'kr ccwy $ jkfrc feJ.k f[kykÃ xbZ ÒsM+®a ls LP1-LP6, 

LB7-LB12 ,oa PB13-PB18 uke d¢ dqy 18 Vsfuu fo[kaMu 

djus okys thok.kq i`Fkd fd, x,A bu thok.kqvksa d® Vsfuu 

fo[kaMu xfrfo/kh ¼Tannase: Tannin acyl hydrolase½ d¢ fy, 

fpf«kr fd;k x;kA ;g ns[kk x;k dh vU; i`Fkd®a dh rqyuk esa 

LP1 ,oa LB9 i`Fkd®a us etcwr Vkust xfrfof/k n'kkZbZA

Vsfuu fo[kaMu djus okys thok.kq

HksM®a+ esa Átuu {kerk ,oa cgqiztrk lq/kkj gsrq 

“kjhj&fØ;kRed gLRk{ksi ¼laLFkku ifj;kstuk% 

ih,pokbZ@01@01@17&20½

vkj-ds- ikWy] jk?kosUnz flag] ,l-,e-ds- udoh] nsosUnz dqekj] fot; dqekj] 

fot; lDlsuk] ,l-oh- cfgjs] d`".kIik ch-] vfiZrk egkik=k] v'k®d dqekj] 

,l-,l- Mkaxh ,oa ,-,l- egyk ¼14-02-2019 ls½

vksokbu CRISP-1 dk E. coli esa mRiknu ,oa dk;kZRed 

pfj= fp=.k% fFkvksjsMkWfDlu&fpafâr iqUk% la;kstd vksokbu 

CRISP-1 izksVhu ¼43-8 Kda½ d® E. coli BL21 (DE3)- 

PLys esa vfHkoDr fd;k x;k ,oa pH vo;oksa dk mi;ksx djrs 

gq, “kq)hdj.k fd;k x;kA es<+s a d¢ cauda epididymal          

“kqØk.kq ij “kq) fd, x, izksVhu us nksuksa d¢isflVsfVax&foj®/kh 

,oa xfr'khyrk&fuj®/kkRed xfrfof/k;ka dks çnf”kZr fd;k 

x;kA

es<+k cauda epididymal Iyktek ¼CEP½ ds “kqØk.kq 

xfr'khyrk& fuj®/kkRed izksVhu dk 'kq)hdj.k% es<+k CEP 

758 bp

758 bp

758 bp

792 bp

792 bp

792 bp

HksM+ksa esa Vsfuu fo[k.Mu djus okys thok.kq i`FFkdksa dk fp=.k
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ls nks “kqØk.kq xfr'khyrk&fuj®/kkRed izksVhu ¼80 ,oa 65 Kda½ 

dks vkaf”kd :Ik ls “kq) fd;k x;kA 80 Kda izksVhu rki vfLFkj 

Fkh rFkk “kqØk.kq xfr”khyrk ,oa d¢IksflVs”ku dks j®dk x;kA 60 
0

Kda izksVhu rki fLFkj Fkh ¼80 lsa ij 5 feUkV ds fy,½ ,oa 

“kqØk.kq xfr”khyrk dks de fd;k x;k ysfdu “kqØk.kq 

d¢isflVs”ku dks ugh jksdk x;kA

es<+k oh;Z dk fgelaj{k.k ds fy, uk;kc f>Yyh fLFkjd®a 

dk la'ys'k.k ,oa pfj= fp=.k% es<k oh;Z ds fgelaj{k.k ds 

fy, uk;kc f>Yyh fLFkjd®a dk fofÒUu olkvksa }kjk la”ys'k.k 

fd;k x;k ,oa of.kZr fd;k x;kA f>Yyh fLFkjd®a esa vkSlr d.k 

vkdkj 200 ls 250 nm rd ,oa thVk laHkkfor Lrj &25 ls 
0&35 mV rd jgkA u, f>Yyh fLFkjd 3&5 lsa ij 3 eghus rd 

fLFkj jgsA 

fgalajf{kr es<+k oh;Z ds fi?kyu&ckn xq.koÙkk ij oh;Z 

foLrkjd esa v.Ms dh tnhZ d¢ fodYi ds :Ik esa ubZ f>Yyh 

fLFkjd dk izHkko% esa<+k oh;Z dks TES-Tris-fructose-glycerol 

foLrkjd ds lkFk 15 izfr”kr vaMs dh tnhZ ¼fu;a=.k½ ;k 5 izfr”kr 

(w/v) ubZ f>Yyh fLFkjd ds lkFk iryk ¼800 fefy;u@,e,y½ 
0fd;k x;k ,oa 3&5 lsa ij 22 ?kaVs ds fy, larqfyr fd;k x;kA 

izksxzkescy Øk;ksÝhtj esa ekud izksVksdkWy ij LVªkW dks fgelajf{kr 

fd;k x;kA v.Ms dh tnhZ dh rqyuk esa u, f>Yyh fLFkjd dh 

mifLFkfr esa izxfr”khy “kqØk.kq xfr”khyrk ¼70&75 izfr”kr cuke 

40&50 izfr”kr½] thou&'kfDr ,oa dk;kZRed f>Yyh v[kaMrk 

dkQh vf/kd FkhA

iwoZ fged`r larqyu vof/k dk fgelajf{kr eas<+k oh;Z ds 

fi?kyu&ckn xq.koÙkk ij izHkko% fgehd`r djus ls igys oh;Z 

dk larqyu “kqØk.kq ds vUnj fge laj{kkRed glycerol ds izos”k 

djus esa lgk;d gksrk gSA fofHkUu larqyu vfof/k ¼3] 10 ,oa 22 ?kaVs½ 

dk izHkko ij esa<k oh;Z dh fi?kyu&ckn xq.koÙkk dh tkap dh xbZA 

22 ?kaVs ds fy, larqyu us lkFkZd :Ik ls fi?kyu&ckn “kqØk.kq 

thou&'kfDr ¼65 cuke 55 izfr”kr½] Rofjr xfr”khyrk ¼65 cuke 

40 izfr”kr½ ,oa Iyktek f>Yyh v[kaMrk ¼38 cuke 26 izfr”kr½ esa 

lq/kkj fd;k tcfd “kqØk.kq d¢isflVs”ku de gqvkA

rjy lajf{kr eas<+k oh;Z dh iztuu nj ij oh;Z foLrkjd 

esa v.Ms dh tnhZ dh txg uk;kc f>Yyh fLFkjd dk 

izHkko% es<+k oh;Z dks ;k r® EYCG foLrkjd ;k u, f>Yyh 

fLFkjd&vk/kkfjr foLrkjd esa rjy ljaf{kr fd;k x;kA en 

ledkyu d¢ i'pkr~ nksuksa lewg®a d¢ 0] 24 ,oa 48 ?kaVs ds rjy 

ljaf{kr oh;Z d¢ lkFk 50 cyclic HksM+ks a esa cervical d`f=e 

xHkkZ/kku fd;k x;kA d`f=e xHkkZ/kku d¢ 140 fnu®a ckn dh xbZ 

vYVªklksuksxzkQh ij xHkkZ/kku nj fu;af=r ,oa ifj{k.k foLrkjd 

lewg esa 28 ¼2@7½ cuke 42 izfr”kr ¼3@7½] 9 ¼1@11½ cuke 

17 izfr”kr ¼2@12½ ,oa 0¼0@6½ cuke 0 izfr”kr ¼0@7½ Øe”k% 

0] 24 vkSj 48 ?kaVs ds rjy ljaf{kr oh;Z ds mi;ksx ij jghA

0
IPTG ds lkFk 37 lsa ij E. coli BL21 (DE3) esa iqu% la;kstd 

CRISP-1 dh vfHkO;fDr n'kkZrs gq, SDS-PAGE

¼iafDr 1]6% 4 ?kaVs izsfjr 1mM IPTG; iafDr 2]5% 2 ?kaVs izsfjr 1mM 

IPTG; iafDr 3]4% vizsfjr fu;af«kr; M: fpagd½

HA Ø®eSVksxzkQh ls 1 M K-PO  buffer Hkkx dh DEAE-4

sepharose vk;u fofue; Ø®eSVksxzkQh
¼iafDr 1% 50 ,e,e] iafDr 2% 100 ,e,e] iafDr 3 %200 ,e,e] 

iafDr 4% 300 ,e,e iksVsf'k;e QkLQsV buffers, pH 7-5)

Kd

120

85

50

35

25

20

M 1 2 3 4
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ekyiqjk HksM+®a esa var%;ksfu Liat ¼vfodklhy&,l½ d¢ 

fudkyus d¢ i'pkr~ en ledkyu ij GnRH dk izHkko% dyq  

98 cyclic HkMs k+  as ¼2&6 lky dh vk;½q  dk s itz uu dky d ¢ n©jku 

vra %;kfs u Lita  ¼Avikesil-s½ dk Á;®x djr s g,q  en ledkyu fd;k 

x;kA Lita  fudkyu s d ¢ ckn HkMs k+  as dk s pkj legw ® a e as foÒkftr fd;k x;k 

ftUg®ua  s gke®uZ  d ¢ ,d ;k vf/kd vr%a i's kh; bta Ds 'ku tlS %s  legw  1 

¼fu;fa «kr½ & dkbs  Z gkekuZs  ugh]a  legw  2 ¼GnRH 24h½& Lita  fudkyu s
®d ¢ 24 ?kVa  s ckn 4 µg buserelin (Receptal )&legw  3 ¼GnRH 

48h½& Lita  fudkyu s d ¢ 48 ?kVa  s ckn 4 µg buserelin ,o a legw  4 

¼PG + GnRH 48h½&Lita  fudkyu s d ¢ oDr 125 µg cloprostenol 

®sodium (Vetmate ) rFkk Lita  fudkyu s d ¢ 48 ?kVa  s ckn 4 µg 

buserelin ÁkIr fd,A vU; legw  dh ryq uk e as legw  2 e as en ifz rfØ;k 

dh nj vi{s kkdr̀ de ¼84 ifz r”kr½ FkhA legw  4 e as en ledkyu 

vf/kdrj] ftle as 95-7 ifz r”kr HkMs k+  as u s Lita  fudkyu s d ¢ 18&30 ?kVa  s d s

vna j en Ánf'krZ  fd;kA bld s foijhr] legw  2 e as en dh 'k#q vkr e as

lcl s de ledkyu ¼71-4 ifz r”kr HkMs k+  as u s Lita  fudkyu s d ¢ 18&30 

?kVa  s d s vna j en ¼Ánf'krZ  fd;k½ n'kkZ ;k x;kA vra  e as HkMs k as e as en 

ledkyu GnRH d® Lita  fudkyu s d ¢ 24 ?kVa  s ckn nus  s dh vi{s kk 48 

?kVa  s ckn nus k cgs rj FkkA gkykfa d] Lita  fudkyu s d s ckn LH surge d ¢

le; ,o a fMca ®RltuZ  d ¢ lkFk bl s ekU; fd;k tkuk pkfg,A

HksM+ksa esa en y{k.kksa ij Liat fudkyus ds i'pkr~ fofHkUu varjky ij GnRH dk izHkko

  ekinaM fu;af«kr GnRH  GnRH  PG + GnRH 

  24h 48h 48h

en izfrfØ;k ¼izfr”kr½ 100-0 84-0 100-0 96-0

Liat fudkyus d¢ ckn en dh 'kq#vkr dk le; ¼?kaVs½  20-5 20-3 21-8 22-7

Liat fudkyus d¢ 18&30 ?kaVs ds vanj en Án'kZu okyh HksM+sa ¼izfr”kr½ 95-8 71-4  80-0 95-7

Liat fudkyus d¢ ckn en dh lekfIr dk le; ¼?kaVs½ 59-5 54-0 64-6 61-3

Liat fudkyus d¢ 54&66 ?kaVs ds Òhrj en lekiu okyh HksM+sa ¼izfr”kr½  75-0 61-9 68-0 65-2

en vof/k ¼?kaVs½  39-0 33-7 42-7 38-6

jktLFkku dh v/kZ 'kq"d {ks= dh HksM+ksa d¢ iztuu dky dh 
vfxzerk ,oa tuu {kerk ij esykV®fuu v/k®Roph; 
batsD'ku dk ÁÒko% vxLr] 2019 d¢ vafre lIrkg esa 30 non-

cyclic ekjokMh HksM+ksa ¼2&4 o"kZ dh vk;q½ ls tUes eseu®a d® Álo d¢ 
75 fnu ckn Lruiku ls NqM+k;k x;kA Non-cyclic HksM+ksa dk 
esykVksfuu d¢ iz;ksx ls n®u®a 7 ,oa 14 fnuksa iwoZ ij vuqekfur lhje 
izkstsLVsjksu Lrj ¼<1 ng/ml½ ds vk/kkj ij p;u fd;k x;kA HksM+ksa 
dks nks lewg®a tSls lewg&1 ¼fu;af«kr] la[;k ¾ 10½ v/k®Roph; 
esykV®fuu ¼MLT½ batsD'ku ÁkIr ugh ,oa lewg&2 ¼MLT] la[;k 
¾ 20½ 18 mg MLT Áfr ÒsM+ v/k®Roph; batsD'ku ÁkIr djus okyh 
esa foHkkftr fd;k x;kA mipkj lewg esa 9 fnuksa d¢ vkSlr en 
vkxeu le; ¼2&22 fnuksa ds e/;½ ds lkFk en vkxeu nj mipkj 
,oa fu;af«kr lewg®a esa Øe'k% 95 ,oa 70 izfr”kr FkhA

HksM+ksa esa vuqdqyrk ,oa ruko esa deh djuk ¼laLFkku 

ifj;kstuk% ih-,p-okbZ@01@02@17&20½ 

fot; dqekj] ,l-,l- Mkaxh] vkj-d¢- ikWy] d`".kIik ch-] vfiZrk egkik=k] 

,l-,e-ds- udoh ,oa jk?kosUnz flag

v)Z&'kq"dh; {ks= esa fofHkUu HksM+ iztkfr;ksa dh tyok;q 

ruko lfg".kqrk ,oa vuqdwyu {kerk dk rqyukRed 

ewY;kadu% BMa  s ,o a xe Z tyok; q e as vfo”kku] vfodkyhu ,o a ekyijq k 

e<s k+  as dh “kkjhfjd ifz rfØ;kv® a e as circadian fHkUurk dk ryq ukRed 

eYw ;kda u djd ¢ v)&Z ”k"q dh; {k=s k as e sa mudh tyok; q ruko dh 

vudq yw rk dk fu/kkjZ .k dju s d ¢ fy, v/;;u fd;k x;kA n®u® a eklS e® a

e as lÒh legw ® a e as circadian y; dk g®uk n[s kk x;kA db Z diurnal 

le; ij vfo”kku e<s k+  as dk xnq h; rkieku vfodkyhu ,o a ekyijq k e<s k+  as

l s lkFkdZ  #i ¼P<0.05½ l s fÒUu jgkA vU; nk s uLyk as dh ryq uk e as

vfo”kku e<as k as e as ukMh+  dh nj Hkh lkFkdZ  #i ¼P<0.05½ l s vf/kd FkhA 

xeh;Z k as d s nkjS ku Hkh 10-00 ,o a 14-00 ct s vfodkyhu vkjS  ekyijq k e<s k+  as

dh ryq uk e as vfo”kku e<s k+  as dh ukMh nj lkFkdZ  #i ¼P<0.05½ l s

vf/kd FkhA xeh;Z k as e as v) Z “k"q dh; tyok; q d s fy, ekyijq k e<sa  +s lcl s

vPN s vudq fw yr ik, x, tlS k dh lcq g l s nkis gj rd “kkjhfjd 

ifz rfØ;kvk as e as of̀) rhu uLyk as e as l s lcl s de FkhA

fofHkUu Hkj.k&iks"k.k dh ifjfLFkfr;ksa esa ehFksu mRltZu 

dk vuqeku ,oa fujkdj.k fof/k;ksa dk fodkl ¼Hkk-d`-

vuq-i- dh vkmVjhp ifj;kstuk½

vkj-,l- HkV~V ,oa ,-lkgw 

ehFkus  mRltuZ  ij n®u® a in vitro ,o a in vivo ÁÒko dk v/;;u dju s

grs  q HT: CT e as cnyko d ¢ lkFk n's kh ccyw  ¼Acacia nilotica½] ikyk 
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xfeZ;ksa d¢ n©jku ÒsM+®a esa 'kkjhfjd izfrfØ;kv®a dh circadian y; ij uLyksa dk ÁÒko

le; uLy 'olu nj ukMh nj  xqnh; rkieku 'kq"d cYc ue cYc

   ¼Áfr feuV½  ¼Áfr feuV½  ¼°F½  rkieku ¼°C½  rkieku ¼°C½

v 06-00 cts vfo”kku 25-15±1-05 67-62±1-47 101-31±0-17 28-33 16-67
c  vfodkyhu 27-46±1-01 67-09±1-58 101-85±0-09
c  ekyiqjk 25-07±0-90 62-50±1-15 101-65±0-13  

v v v 10-00 cts vfo”kku 102-92±7-65 90-31±2-68 103-45±0-19 39-25 23-00
c c c  vfodkyhu 78-60±3-40 83-40±2-60 102-17±0-08
c l c  ekyiqjk 71-60±3-54 74-00±1-62 102-21±0-11
vc v v 14-00 cts vfo”kku 84-31±2-56  89-54±1-59 103-08±0-11 42-50 21-50
c c c  vfodkyhu 95-46±5-21 82-91±2-26 102-61±0-07
v c c  ekyiqjk 81-60±3-69 80-80±2-48 102-80±0-15
v v 18-00 cts vfo”kku 78-00±6-62  85-39±1-82 103-50±0-13 39-50 20-00
c vc   vfodkyhu 74-55±5-46 78-55±3-57 102-88±0-17
l c   ekyiqjk 51-50±6-16 73-50±1-69 103-93±0-16 
v v 22-00 cts vfo”kku 23-08±1-12 76-62±2-17 101-99±0-15 28-25 17-25
v c  vfodkyhu 26-91±2-31 71-46±2-35 101-25±0-41
c vc  ekyiqjk 21-33±1-09 72-00±1-66 101-66±0-17

v 02-00 cts vfo”kku 21-31±0-89 74-77±2-32 101-22±0-25 25-50 17-50
vc   vfodkyhu 19-82±1-18 70-09±2-07 101-35±0-21
c   ekyiqjk 19-73±0-87 64-00±1-72 101-17±0-25

v v 06-00 cts vfo”kku 24-00±1-32  71-85±2-18 101-05±0-11 25-00 17-00
c c   vfodkyhu 19-82±1-47 64-55±3-01 101-25±0-22
c c   ekyiqjk 18-68±1-28 58-90±1-81 100-91±0-16

¼Ziziphus nummularia½ dh ifÙk;k a ,o a y®fc;k ¼Vigna 

sinensis½ Òlw k d® feyk dj Á;®x fd;k x;kA legw &1] 2 ,o a 3 d ¢ 

vkgkj e as HT: CT vuiq kr Øe'k% 18-1] 9-0 ,o a 5-1 FkAs  vkgkj legw &1] 

2 ,o a 3 e as DPPH Áfrc/a k Øe'k% 38-6] 24-9 ,o a 13-2 FkAs  lÒh legw ® a e as

in vitro xlS  mRiknu leku jgk gkykda h legw  3 e as ehFkus  mRltuZ  

de FkkA blh rjg] legw  1 ,o a legw  2 dh ryq uk e as legw  3 e as ehFkus  

HksM+ksa esa ehFksu mRltZu dk vkadyu



Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-

okf”kZd izfrosnu 2019

44

mRiknu 30-9 ,o a 21-7 Áfr'kr de gvq kA legw  2 e as in vivo ehFkus  

mRltuZ  de ¼13-0 Áfr'kr½ jgk] p;kip; Åtk Z ¼ME½ d ¢ #i e as

o;Dr dju s ij ;g legw  1 dh vi{s kk 1-6 Áfr'kr de jgkA

vU; v/;;u esa] fQfu'kj eseu®a d® lhjl ¼Albizia lebbeck½ 

ifÙk;®a ls fufeZr lEiw.kZ vkgkj ofêdk f[kykÃ xÃA fu;af«kr 

¼lewg1½ esa vkgkj ofêdk 30 Áfr'kr vjMw ¼Ailanthus excelsa½ 

ifÙk;®a ls cuh gqÃ Fkh] tcfd lewg 2 ,oa lewg 3 esa Øe'k% 15 

Áfr'kr vjMw rFkk 15 Áfr'kr lhjl ifÙk;ka ,oa 30 Áfr'kr lhjl 

ifÙk;ka FkhA eseu®a esa 30 Áfr'kr lhjl ifÙk;®a dh f[kykÃ d¢ 

ifj.kkeLo#i nSfud ehF®u esa 17-7 Áfr'kr dh deh ¼8-57 Áfr'kr 

Áfr fdxzk DDM ij½ gqÃA

tyok;q&LekVZ HksM+ mRIkknu cuk, j[kus gsrq ikS"kf.kd 

,oa lw{e&okrkoj.kh; izca/ku }kjk vuqdwyu ,oa 

U;wuhdj.k mik; ¼tyok;q yphyk d`f"k ij jk"Vªh; 

uokpkj ifj;kstuk½

,- lkgw] dY;k.k Ms ¼30-11-2019 rd½] jtuh dqekj ikWy] ,l-lh- 'kekZ] 

fueZyk lSuh ,oa ,l-,e-ds- udoh 

xehZ esa ÁkÑfrd rkih; ruko dk vuqdj.k djrs gq, rkih; 

ruko Áfr#i dk fodkl% ÒsM+®a esa rkih; ruko d¢ ÁÒko dk 

vkdyu djus gsrq] i;kZoj.k fu;af«kr d{k esa lqcg ¼5-00 cts½ ls 

e/;ku i'pkr ¼2-00 cts½ d¢ n©jku rkieku esa 30 ls 42°C rd dh 

rhoz o`f) ,oa rRi'pkr jkr d¢ 10-00 cts 28°C rd de djrs 

vuqdj.kh; rkih; ruko Áfr#i cuk;k x;kA

xehZ d¢ rkieku ls mn~?kfVr ÒsM+®sa esa vf/kd ty varxzZg.k ¼2-29 

cuke 1-76 yhVj@fnu½] vkgkj varxzZg.k ij foijhr ÁÒko ¼740 

cuke 768 xzke@fnu½ ,oa 'kkjhfjd Òkj d® cuk,a j[kuk ns[kk 

x;kA ikjaifjd '®M d¢ uhps j[kh xÃ ÒsM+®a dh rqyuk esa vf/kd 

gkQuk] tqxkyh ,oa [kkus d¢ le; esa deh gqÃA

'kq"dh; {®«k esa lfnZ;®a d¢ ruko d® de djus d¢ fy, eseu®a 

d® herbal x®yh dh iwjd f[kykÃ% e{®i] chdkusj ij lfnZ;®a d¢ 

n©jku eseu®a d¢ pkj lewg®a tSls lewg 1 d® '®M esa ikyk x;k ,oa 

Òk-Ñ-vuq-i- ¼2013½ d¢ vuqlkj f[kyk;k x;k] lewg 2 d® '®M esa 

ikyk x;k ,oa 100 xzke herbal x®yh dh iwjd f[kykÃ dh xÃ] 

lewg 3 d® [kqys esa ikyk x;k ,oa 100 xzke herbal x®yh dh iwjd 

f[kykÃ dh xÃ rFkk lewg 4 d® [kqys esa ikyk x;k ,oa ÒkÑvuqi 

¼2013½ d¢ vuqlkj f[kyk;k x;kA

okrkoj.k fu;af=r d{k esa HksMsa+

gcZy xksfy;ka

Áfrdwy lfnZ;®a d¢ laidZ esa vkus d¢ dkj.k ls lewg 4 eseu®a d¢ 

Án'kZu esa deh gqÃA Herbal x®yh dh iwjd f[kykÃ ¼lewg 2 ,oa 

lewg 3½ us eseu®a dk 'khr ruko ls cpko fd;k ,oa muesa Hkkj o`f) 

gksrh jghA lewg 1] 2] 3 ,oa 4 es av©lr nSfud Hkkj o`f) Øe'k%       

67] 76] 81 ,oa 11 xzke jghA

Qy®a d¢ xwns ,oa lCth d¢ vo'®"k®a dk vkgkj] ikuh ,oa ikS/k 

jlk;u®a d¢ L«k®r d¢ #i esa mi;®x% jkfrc feJ.k ,oa lsaØl 

pkjk d¢ j[kj[kko ij j[ks x, fu;af«kr ¼lewg 1½ d¢ tkuoj® dh 

rqyuk esa 500 xzke@fnu dh nj ls fn, x, Qy®a d¢ xwns ¼lewg 2½ 

,oa lfCt;®a d¢ vo'®"k®a ¼lewg 3½ ij ijh{k.k lewg®a us vf/kd 'kq"d 

nzo ikpdrk fn[kkÃA
 
fu;af«kr dh rqyuk esa lewg 2 ,oa lewg 3 esa dqy vkWDlhdj.kj®/kh 

{kerk lkFkZd #i ¼P<0.05½ ls vf/kd FkhA lewg 1 dh rqyuk esa 

lewg 2 ,oa lewg 3 esa ey E. coli ,oa dqy thok.kq la[;k lkFkZd 

#i ¼P<0.05½ ls de ,oa Lactobacillus dh lkFkZd #i 

¼P<0.05½ ls vf/kd jghA lewg 1 dh rqyuk esa lewg 2 ,oa lewg 3 

esa nSfud ty varxzZg.k ,oa ty varxzZg.k@fdxzk 'kq"d nzo 

vra%xzg.k lkFkZd #i ¼P<0.05½ ls de jgsA 
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bl Ádkj] bu Qy®a ,oa lfCt;®a d¢ vo'®"k® d® xfeZ;®a d¢ n©jku 

scarcity vkgkj ,oa ikuh d¢ L«k®r d¢ #i esa mi;®x fd;k tk 

ldrk gS] blds vykok mud¢ vkWDlhdj.kj®/kh xq.k®a d¢ dkj.k 

xfeZ;®a d¢ ruko d¢ fo#) resilience Ánku djrs gSaA

Qyksa ds xwnksa dh HksM+ksa }kjk pjkbZ

Qyksa ds xwns ,oa lfCt;ksa ds vo'ks"k

'khr ruko d¢ Áfr eseuk bUD;wcsVj dk cgq&LFkkuh; 

ijh{k.k% eseuk bUD;wcsVj ¼e/; esa ÅapkÃ 108 lseh] ifjf/k ij 

ÅapkÃ 84 lseh] O;kl 260 lseh] Hkkj 14&17 fdxzk½ d® LFkkuh; #i 

ls cuk;k x;kA bUD;wcsVj dh 'khr ruko d¢ Áfr j®/kd {kerk dk 

fofÒUu ÅapkÃ ¼Òk-Ñ-vuq-i-&d¢-Òs-Å-vuq-la-] vfodkuxj ij( 

v©lr leqnz ry ls 320 ehVj Åij] m-'kh-vuq-ds-] xjlk ij( 

v©lr leqnz ry ls 1200 ehVj Åij ,oa ysg ij( v©lr leqnz ry 

ls 3000 ehVj Åij½ ij ewY;kadu fd;k x;kA

jkr d ¢ n©jku ckgj d ¢ <4°C fo#) ees uk bUD;cw Vs j 14&15°C dk 

ifjo's kh rkieku cuk, j[krk g S ,o a 'khr ruko d ¢ fo#) de ruko 

ÁfrfØ;k d ¢ lkFk ees u s vkjke egllw  djr s gAaS  lts uk ¼Moringa 

oleifera½ Qyw  dh x®yh d® 50 x®yh@fnu dh nj l s ijw d f[kykÃ 

dj ees u® a e as eYw ;kda u fd;k x;kA ees u® a d ¢ vkDW lhdj.kj®/kh fp«k.k e s

l/q kkj gvq k tlS k dh 15 fnu ¼7-67 cuke 11-56½ ,o a 30 fnu ¼8-33 

cuke 10-09½ ij dyq  vkDlhdj.k ruko e as deh g®u ss l s Árhr gvq k ,o a

ees u® a u s vf/kd ADG ¼188 cuke 161 xkz e@fnu½ nt Z dhA

eseuk buD;wcsVj
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Ik'kqvksa esa iztuu {kerk c<kusa gsrq ikS"k.kh; ,oa 'kjhj 

fØ;kRed mik; ¼vf[ky Hkkjrh; leUo; vuqla/kku 

ifj;kstuk½

,l-ds- lka[;ku] Ñ".kIik ch-] jktho dqekj ,oa f'kosUnz 'kekZ

Vsfuu dh f[kykbZ dk Ekkyiqjk eknk eseuksa esa ;ksoukoLFkk ,oa 

;ksoukoLFkk i'pkr izHkko % ;kn`fPNd :Ik ls 12 ekyiqjk eknk 

eseuksa dks rhu lewg®a ¼Vh&1] 2 oa 3½ esa foÒkftr fd;k x;k ,oa 5 ls 

6 ekg dh vk;q ¼tc rd mUgksaus en ugha fn[kk;k½ bPNkuqlkj 

CFB-I, CFB-II ,oa CFB-III f[kyk,A 

lEiw.kZ vkgkj ofêdkvksa dh lajpuk ¼Áfr'kr½

?kVd CBF I CBF II CBF III   

jkfrc feJ.k 65 65 65

'khjk 5 5 5

Vigna unguiculata ¼y®ch;k½ Òwlk 15 15 &

Ziziphus nummularia ¼ikyk½ ifÙk;ka 15 & 15

Acacia nilotica ¼ns'kh ccwy½ ifÙk;ka & 15 15

n® ckj ds yxkrkj laxzg esa Á®tsLVsj®u ¼P ½ Lrj esa fÒUurk ,oa en 4

n'kkZus d® eknk eseu®a dh ;ksoukoLFkk dk vk/kkj ekuk x;kA n® ckj 

d¢ yxkrkj laxzg esa Á®tsLVsj®u Lrj esa fÒUurk ¼8-41 ng/ml½ 

lar®"ktud FkhA mPprj P Lrj d¢ lkFk Vh&3 esa lÒh eseu®a us en 4 

d® Ánf'kZr fd;kA Vh&1 esa P Lrj esa fcuk fÒUurk d¢ eseu®a us en 4 

d® Ánf'kZr ugh fd;k] tcdh Vh&2 esa ,d eseusa us en d® Ánf'kZr 
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Á®tsLVsj®u Lrj ij fofÒUu Ádkj d¢ Vsfuu f[kykus dk ÁÒko

Á;®x dh 'kq#vkr ,oa lekfIr ij lÒh lewg®a esa jDr tSojlk;fud 

,oa [kfut fp«k.k yxÒx leku jgkA Vh&3 esa vf/kd jDr ;wfj;k 

u«ktu ¼BUN½ d¢ vykok ;s lkekU; lhek esa jgsA Vh&1 dh rqyuk 

esa Vh&3 eseu®a d¢ vafre jDr uewu®a us tLrk ,oa rkack Lrj esa varj 

fn[kk;kA vU; lewg®a dh rqyuk esa Vh&3 esa 'kkjhfjd Hkkj de jgsA

fofÒUu Ádkj d¢ Vsfuu f[kyk,a eknk eseu®a esa jDr p;kip;ksa 

,oa [kfut rRo®a dk v©lr Lrj 

ekinaM Vh&1 Vh&2 Vh&3

 ÁkjafÒd vafre ÁkjafÒd vafre ÁkjafÒd vafre

Xywd®t ¼fexzk %½ 70-3 73-4 71-6 70-9 74-6 69-6

BUN ¼fexzk %½ 15-0 19-2 14-3 15-5 21-0 25-0

fge®Xy®chu ¼xzke %½ 15-0 19-2 14-3 15-5 21-0 25-0

dqy Á®Vhu ¼xzke %½ 6-7 6-1 6-6 5-6 6-5 5-8

,Ycwfeu ¼xzke %½ 3-2 2-9 3-3 3-1 3-4 2-8

Xy®cwyhu ¼xzke %½ 3-5 3-2 3-3 3-5 2-2 3-1

tLrk ¼ppm½ 0-83 1-09 0-86 1-30 0-91 1-47

rkack ¼ppm½ 0-72 0-77 0-95 1-06 0-79 1-23

y®gk ¼ppm½ 17-71 17-98 21-46 26-44 17-15 25-52

esafXuf'k;e ¼ppm½ 33-95 38-95 36-24 41-74 36-55 46-10

esaxuht ¼ppm½ 2-70 2-83 4-12 4-59 3-16 4-94

QkLQ®jl ¼fexzk %½ 5-8 7-9 7-0 7-1 7-2 7-3

dSfY'k;e ¼fexzk %½ 11-8 15-1 11-2 16-0 12-5 17-3

HksM+ mRiknu dks c<kus gsrq pkjs dh tSo&n`<rk }kjk 

vf/kdre iks"kd rRoksa dk mRiknu ¼laLFkku ifj;kstuk% 

,u;wVh@01@03@2017&20½

,l-lh- 'kekZ] vkj-,y- ehuk] ,- lkgw] xkSl vyh] ch-yky ,oa         

,e-,y- lksuh 

tSolqn`<+hdj.k lz®r ,oa ÒsM+ vk/kkfjr [kkn dk MkWfyDl 

ycyc mRiknu ij izHkko% foÒkftr IykV fMt+kbu Á;®x esa] 

vfo[kkn d¢ mi;®x ij Øe'k% 14-89 ,oa 11-30 Áfr'kr vf/kd 

vukt ,oa pkjs dh ÁkfIr gqÃA fu;af«kr dh rqyuk esa rkEck ,oa 

tLrk ds la;qDr Á;®x ls 80-7 Áfr'kr vf/kd tSfod mRiknu 

izkIr gqvkA rkack ,oa tLrk dh Øe'k% 0-0 ls 5-0 ,oa 0-0 ls 10-0 

fdxzk@gs rd dh c<+rh gqÃ ek«kk d¢ lkFk vfo[kkn ¼5-0 Vu@gs½ 

d¢ la;®tu ls Vguh dh o`f) ,oa gjs pkjs dh ÁkfIr us ,d n~fo?kkr 

ÁfrfØ;k dk vuqlj.k fd;kA

MkWfydl
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MkWfydl dh ÁkfIr ¼Vu@gs½ ,oa dVkÃ lwpdkad ij tSfod 

[kkn ,oa tSolqn`<+hdj.k lz®r®a dk izHkko

mipkj vukt pkjk dVkÃ
 mRiknu mRiknu lwpdkad

tSfod [kkn
 vfo[kkn  1-62 6-01 21-06
 ÒsM+ [kkn  1-41 5-33 20-86
 SEM  0-04 0-10 0-42
 CD (0.05) 0-11 0-29 1-21
tSolqn`<+hdj.k lz®r ¼fdxzk@gs½
 fu;af«kr  0-80 4-14 16-39
 rkEck
  2-5 1-36 5-03 21-40
  5-0 1-49 5-26 21-96
 tLrk
  5-0 1-50 5-37 21-90
  10-0 1-60 5-56 22-23
 rkEck $ tLrk 
  2-5$ 5-0 1-58 5-88 21-18
  2-5$10-0 1-67 6-25 21-05
  5-0$5-0 1-74 6-54 21-03
  5-0$10-0 1-91 7-01 21-48
 SEM  0-08 0-22 0-89
 CD (0.05) 0-23 0-62 2-56

tSfod [kkn ,oa lw{e ikS"kf.kd rRoksa dk usfi;j Äkl ij 

izHkko% HksM+ ls fofÒUu tSfod mRikn®a ¼csdkj Åu( 0-5 Vu@gs] HksM+ 

[kkn( 12-5 Vu@gs] vfo[kkn( 6-25 Vu@gs½ ,oa rkack ¼5-0 

fdxzk@gs½ rFkk tLrk ¼10-0 fdxzk@gs½ d¢ Ñf"k&lqn`<+hdj.k dk 

usfi;j mRiknu ij ÁÒko®a dk v/;;u fd;k x;kA vf/kdre gjk 

pkjk mRiknu vfo[kkn d¢ lkFk ,oa rRi'pkr~ csdkj Åu ls gqÃA 

gjk ,oa lw[kk pkjk mRiknu fu;af=r dh rqyuk eas vfo[kkn esa 22-2 

,oa 20-9 Áfr'kr rFkk csdkj Åu esa 14-8 ,oa 13-9 Áfr'kr vf/kd 

jghA fu;af=r dh rqyuk eas rkack ,oa tLrk d¢ la;qDr Á;®x ls 

Control Waste wool Avikhad Sheep manure
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 usfi;j Äkl

`tSfod [kkn ,oa rkack ,oa tLrk d¢ df"k&lqn`<+hdj.k d¢ 
}kjk ÁÒkfor usfi;j d¢ gjk ,oa lw[kk pkjk mRIkknu ¼Vu@gs½

Ñf"k&lqn`<+hdj.k ij gjk ,oa lw[kk pkjk mRIkknu 27-5 ,oa 28-9 

Áfr'kr vf/kd jgkA Tillers/hill dh la[;k vfo[kkn d¢ lkFk rkack 

,oa tLrk d¢ Á;®x ls mPpre jghA

vr% e`nk LokLF; d® cuk, j[kus ,oa usfi;j mRiknu esa lq/kkj gsrq 

vfo[kkn dk Á;®x ¼6-25 Vu@gs½ rkack ,oa tLrk ls le`) dj 

tSfod [kkn d¢ #i esa fd;k tk ldrk gSA

iafDr vuqikr ,oa dVkÃ le; ls ÁÒkfor ewaxQyh@ 

nhukukFk Äkl vraj Qlyhdj.k Á.kkfy;®a dk ÁnZ'ku % o"kkZ 

_rq d¢ n©jku eq[; IykV esa va'kh; ;kn`fPNd CykWd fMt+kbu esa 

pkj vraj Qlyhdj.k Á.kkfy;®a ¼dsoy ewaxQyh] dsoy nhukukFk 

Äkl] ewaxQyh o nhukukFk Äkl dh 2%1 ,oa 3%1 vuqikr esa varj 

Qlyhdj.k½ rFkk mi&IykV®a esa nhukukFk Äkl dh dVkÃ le; 

¼cqvkÃ d¢ 60] 75] 90 o 120 fnu ckn½ dk Á;®x fd;k x;kA n®u¨a 

Qly®a dh vdsys [ksrh esa 'kq"d nzo ÁkfIr vf/kdre Fkh] tcfd 

varj Qlyhdj.k Á.kkyh esa vf?kdrj tSo nzO; nhukukFk Äkl d¢ 

fy, 2%1 iafDr esa ,oa ewaxQyh d¢ fy, 3%1 iafDr esa g®uk 2%1 iafDr esa 

Äkl dk vf/kdrj ykHknk;d ÁÒko g®uk lq>krk gSA dVkÃ le; 

d¢ vuqlkj] n®u®a iafDr vuqikr®a esa Äkl dh tYnh dVkÃ ls 

ewaxQyh d¢ 'kq"d nzo esa o`f) gqÃ ysfdu blus ?kkl dk pkjk 

mRiknu djus esa de ;®xnku fd;kA n®u®a ?kVd Qly®a d¢ gjs 

pkjs dh mit d¢ fy, ,d leku Áo`fRr dk ikyu fd;k x;kA 

ewaxQyh o pkjk mRIkknu vdsys [ksrh esa vf/kdre Fkh] ysfdu tc 

3%1 esa varj Qlyhdj.k fd;k x;k r® ;g csgrj Fkk ,oa 2%1 iafDr 

ls 79 Áfr'kr vf/kd vafdr dh xÃA gkyk¡fd] ?kkl d¢ fy, 2%1 
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iafDr] 3%1 iafDr ls 56 Áfr'kr vf/kd gjs pkjs dh mit d¢ lkFk 

csgrj FkhA Äkl d® 60 fnu cqvkÃ ckn dkVus ij] blus 90 ,oa 120 

fnu cqvkÃ ckn dkVus dh rqyuk esa Øe'k% 115 ,oa 53 Áfr'kr 

vf/kd mit d¢ lkFk ewaxQyh dh Qly d® Qk;nk igqapk;kA vr% 

ykÒnk;h ,oa xq.koÙkk okys pkjs d¢ mRiknu gsrq] ewaxQyh dh eq[; 

Qly d® 3%1 iafDr esa ?kkl d¢ lkFk vraj Qlyhdj.k fd;k tk 

ldrk gSA

pkjk ?kkl dh nh?kZdkfyd [®rh ,oa tSfod la'k®/ku®a dk 

mRikndrk o e`nk xq.koÙkk ij ÁÒko% tSfod la'k®/ku®a ¼csdkj 

Åu] vfo[kkn] HksM+ [kkn½ lfgr usfi;j] Cenchrus cilliaris, 

Pennisetum pedicillatum ,oa MkWfydl d¢ nh?kZdkfyd Á;®x 

esa yxkrkj rhu o"k®Za rd ,d v/;;u fd;k x;kA vU; ?kkl dh 

rqyuk esa usfi;j esa gjs ,oa lw[® pkjs dh mRikndrk mPprj          

¼34-5&54-1 Áfr'kr½ jghA lÒh tSfod la'k®/ku®a d¢ Á;®x us pkjk 

Qly®a d¢ Án'kZu d® fu;af=r ls csgrj fd;kA csdkj Åu dh 

vf/kdre pkjk mRikndrk esa Js"Brk Fkh] gkykafd ;g vdkcZfud 

lz®r®a d¢ cjkcj jghA ?kkl d¢ ckotwn csdkj Åu d¢ lkFk fu;af=r 

dh rqyuk esa gjs pkjs dh mit 109 Áfr'kr vf/kd FkhA pkjk 

çtkfr;®a ls e`nk esa miyC/k N, P, K Lrj ,oa SOC lkanzrk lkFkZd 

#i ls ÁÒkfor ugh gq,A gkykafd] lÒh o"k®Z esa moZjd mipkj dk 

bu ekinaM+®a ij lkFkZd ÁÒko gqvkA i®"kd rRo®a d¢ lz®r®a dh ijokg 

fd, fcuk lÒh pkjs d¢ rgr feÍh esa iwoZo`rh Lrj dh rqyuk esa 

miyC/k N, P, K Lrj ,oa SOC lkanzrk esa mYys[kuh; lq/kkj feÍh 

dh xq.koÙkk d¢ lq/kkj esa pkjs dh egÙkk d¢ ckjs esa bafxr djrk gSA 

i®"kd rRo®a d¢ vdkcZfud lz®r®a ,oa i®"kd rRo®a d¢ fcuk bLrseky 

dh rqyuk esa tSfod [kkn fo'®"k#i ls csdkj Åu ÁkIr djus okyh 

feÍh esa N, P, K ,oa SOC dh v©lr lkanzrk Òh vf/kdre FkhA 

feÍh dh ,atkbeSfVd xfrfof/k;ka Øe'k% fu;af=r ,oa vdkcZfud 

lz®r®a ij csdkj Åu d¢ bLrseky d¢ lkFk 26-7 ,oa 6-8 Áfr'kr 

vf/kd FkhA iwoZo`rhZ ÒaMkj dh rqyuk esa] rhljs o"kZ ckn pkjs ,oa 

tSfod [kkn d¢ rgr SOC ÒaMkj ¼0&15 ,oa 16&30 lseh½ Øe'k% 5-

8&12-7 Áfr'kr ,oa 13-1&39-6 Áfr'kr vf/kd jgsA pkjs esa ls] 

vf/kdre SOC ÒaMkj usfi;j ,oa rRi'pkr~ lsaØl ?kkl d¢ rgr 

jgkA rhljs o"kZ esa SOC ÒaMkj csdkj Åu] vfo[kkn ,oa vdkcZfud 

lz®r®a esa Øe'k% 1-37] 1-11 ,oa 0-70 fexzk@gs jgsA

csdkj Åu ,oa u=tu Lrj®a dk Pennisetum pedicellatum 

dh mRikndrk ij çÒko% csdkj Åu ls moZjd dh ek=k esa 25] 

50] ;k 75 Áfr'kr dh deh djus d¢ mÌs'; d¢ lkFk ,d Á;®x fd;k 

x;kA moZjd ,oa csdkj Åu d¢ lÒh Lrj®a ls i®s/ks dh o`f) d¢ 

ekinaM+ lkFkZd #i ¼P<0.05½ ls çÒkfor gq,A moZjd dh 

vf/kdre ek=k ¼500 fdxzk csdkj Åu½ ls lkFkZd #i ¼P<0.05½ ls 

o`f)] pkjk ÁkfIr ,oa pkjk xq.koÙkk esa vf/kdrk gqÃ] gkykafd ;g 

moZjd ,oa csdkj Åu dh 75 Áfr'kr ek=k d¢ cjkcj FkkA vr% 

csdkj Åu d¢ Á;®x ls mit ,oa xq.koÙkk esa d®Ã le>©rk fd, 

fcuk moZjd dh ek=k 25 Áfr'kr rd de g® ldrh gSA moZjd dh 

ek=k d® d¢oy 21 Áfr'kr de mit ,oa 100 Áfr'kr RDN ij 

10-6 Áfr'kr de ç®Vhu d¢ lkFk 50 Áfr'kr rd de fd;k tk 

ldrk gSA blds vykok] csdkj Åu d¢ lkFk 75 Áfr'kr RDN 100 

Áfr'kr RDN ls csgrj Fkk ftlds QyLo#i 11-8 Áfr'kr vf/kd 

gjk pkjk mRiknu ,oa pkjs esa 2-5 Áfr'kr vf/kd ç®Vhu ek=k jghA

fofÒUu pkjk mRiknu iz.kkfy;ksa d¢ dkcZu in Nki% laLFkku esa 

[kjhQ ,oa jch e©le esa [ksrh dh tkus okyh Qly®a esa eq[; #i ls 

usfi;j ¼Pennisetum purpureum½] ckjgeklh ?kkl 

¼Cenchrus cilliaris, C. setigerus, Panicum maximum, 

Stylo bR;kfn½] pkjk Qfy;ka ¼Vigna unguiculata, Clitorea 

ternatea, Arachis hypogaea, Dolichos, Cyamopsis 

tetragonoloba bR;kfn½ ,oa cktjk ¼Pennisetum glaucum½ 

FkkA lÒh Qly®a esa ls] ckjgeklh ?kkl d® de fuos'k dh ,oa 

rRi'pkr~ pkjk Qfy;ka }kjk de CFs d¢ fuos'k dh vko';drk 

g®rh gSA lÒh Qly®a esas] QkeZ ls N O mRltZu us lÒh fuos'k®a esa 2

vf/kdre ¼dqy vko';d fuos'k dk 33-4 Áfr'kr½ ;®xnku fn;kA 

ckjgeklh ?kkl esas] moZjd us vdsys 26-7 Áfr'kr CO -e dk 2

;®xnku fn;k] tcfd cktjk esa flapkÃ us dqy ykxw fd, x, 

fuos'k®a ds 41 Áfr'kr CO -e dk ;®xnku fn;kA gkykafd] usfi;j 2

esa] moZjd ,oa flapkÃ us yxÒx cjkcj ek=k ¼dyq  fuo's k dk 28 

Áfr'kr ÁR;ds ½ dk ;®xnku fn;kA ufs i;j pkjk mRiknu dh ryq uk e]as  

ckjgeklh ?kkl ,o a pkjk Qfy;® a e as dkcuZ  in Nki Øe'k% 244 ,o a 195 

Áfr'kr de FkkA lÒh pkjk Qly® a e as ik/S k lja {k.k jlk;u® a ,o a cht u s

lkFkdZ  #i l s CO -e dh de ek=k e as ;®xnku fn;kA l[w ® pkj s dh 2

mit l s irk yxk fd ufs i;j mPp fuo's k mRrjnk;h ,o a ?kkl] Qfy;k a

rFkk cktjk dh ryq uk e as Øe'k% 55-8] 66-5 ,o a 81-7 Áfr'kr vf?kd 

mRikndrk okyh Qly gAS  mit d ¢ vk/kkj ij dkcuZ  in Nki ?kkl d ¢

fy, lcl s de ¼54-7 ,o a 47-9 Áfr'kr Øe'k% ufs i;j ,o a cktjk ij½ 

jgAs  fuo's k dh vko';drk d ¢ vk/kkj ij dkcuZ  fuo's k l s irk yxk fd 

vU; lÒh Qly® a dh ryq uk e as ufs i;j d® yxÒx 224-6 Áfr'kr vf?kd 

dkcuZ  fuo's k dh vko';drk FkhA

?kkl d¢ lhekar Qly g®us ls cgqr de dkcZu fuos'k ¼usfi;j dh 

rqyuk esa 794-5 Áfr'kr de½ dh vko';drk g®rh gSA vU; lÒh 

pkjk mRiknu iz.kkfy;ksa dh rqyuk esa usfi;j esa dkcZu Òh lcls  

vf/kd ¼67-4 Áfr'kr½ FkkA ckjgeklh ?kkl d¢ fy, dkcZu n{krk ,oa  

dkcZu fLFkjrk lwpdkad vf/kd ¼vU; dh rqyuk esa 336-6 Áfr'kr  

vf/kd½ F®A CSI ?kkl esa 12 Áfr'kr Fkk ,oa usfi;j] cktjk rFkk 
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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 ¼foKku ,oa Á©n~;®fxdh foÒkx ifj;kstuk½

xkSl vyh

jktLFkku d¢ if'peh 'kq"d {®= esa ÒsM+ mRiknu Á.kkyh dh 

ty mRikndrk dk vkadyu% N% mipkj®a esa [kjhQ e©le dh 

fofÒUu pkjk Qly®a dh mRikndrk dk ewY;kadu RBD fMtkbu 

Á{®= ijh{k.k esa fd;k x;kA Á;®x esa pkjk Qlysa cqansy Xokj&1 

¼Cyamopsis tetragonoloba; @ 40 fdxzk cht@gs] Vh 1½] 

y®fc;k] EC-4216 ¼@ 30 fdxzk cht@gs] Vh 2½] cktjk] AVK-

19 ¼@ 10 fdxzk cht@gs] Vh 3½] Cyamopsis tetragonoloba 

¼@ 30 fdxzk cht@gs] Vh 4½] lsou ¼Lasirus sindicus] Vh 5½ ,oa 

/kkeu ¼Cenchrus ciliaris] Vh 6½ yh xÃ FkhA Qly dh vof/k d¢ 

n©jku QOokjk flapkÃ d¢ fy, mi;®x fd, tkus okys ikuh dh ek=k 

d® fu/kkZfjr fd;k x;kA /kwi esa lq[kk;k x;k pkjk ÁR;sd N% d¢ pkj 

lewg®a esa ÒsM+®a d® f[kyk;k x;kA j®tkuk ty var%xzg.k vafdr 

fd;k x;kA ÒsM+ }kjk dqy ty var%xzg.k dh ek=k dk fu/kkZj.k lh/® 

ikuh ihus d¢ ek/;e ls ,oa ij®{k #i ls vkgkj ¼vkÒklh ty 

var%xzg.k½ d¢ ek/;e ls fd;k x;kA

[kjhQ pkjk mRiknu d¢ fy, mi;®x dh xÃ ikuh dh ek=k

QOokjk flapkÃ }kjk  138-75 feeh 
ty Á;®x ¼QOokjs dk fNMdko nj 18-5 feeh@?kaVk½ 
ckfj'k }kjk ty Á;®x  97-60 feeh 
dqy ty Á;®x 236-35 feeh 

Lkcls vf/kd rktk ,oa lw[® inkFkZ dh mit dk cktjk d¢ lkFk 

vf/kdre ,oa y®fc;k ds lkFk U;qure g®uk ;g lq>ko nsrk gS fd 

cktjk d¢ fy, lcls de vkÒklh ikuh dh vko';drk ,oa lcls 

vf/kd ikuh dh mRikndrk g®rh gSA

[kjhQ pkjk Qly®a esa vkÒklh ikuh ,oa ikuh dh mRikndrk

Qly vkÒklh vkÒklh ikuh dh
 ikuh ikuh mRikndrk

3 3 (m /kg) (L/kg) (kg/m )

cqansy Xokj&1 0-89 886-50 1-21

y®fc;k (EC-4216) 0-95 949-91 1-06

cktjk (AVK-19) 0-30 304-85 3-29

Xokj Qly 0-81 809-84 1-26

Qfy;®a esa 1 ls 3 Áfr'kr rd jguk ?kkl dk dkcZu n{k Qly g®uk  

bafxr djrk gSA

ÒsM+ d¢ fy, fofÒUu pkjk Qly®a ,oa ?kkl d¢ mRiknu gsrq 

dkcZu fuos'k] mit] n{krk ,oa fLFkjrk

 ekinaM usfi;j ckjgeklh  pkjk cktjk

v n l c
CFs (CO -e fdxzk@gs½ 2895  841 981 13862

v c l lmit ¼Vu@gs½ 6-56 4-21 3-94 3-61
v n l c

CFY (CO -e fdxzk@fexzk½ 441-3 199-8 248-9 384-02

dkcZu ¼fdxzk@gs½
v n l c  fuos'k 1220-0 136-4 409-7 581-3
v c l n  mit  2886-4 1852-4 1733-6 1588-4

c v c c
CE  2-37 13-58 4-23 2-73

c v c c
CSI  1-37 12-58 3-23 1-73  

csdkj Åu ,oa flapkÃ Lrj®a dk fofÒUu nj ls mi;®x dk t© 

d¢ pkjs ,oa ty mRikndrk ij çÒko% jch d¢ e©le d¢ n©jku 

fnu@jkr dh ÁkÑfrd ifjfLFkfr;®a esa 50 fdxzk jsrhyh n®eV feÍh 

Áfr xeyk j[kus okys y®gs d¢ xey®a ¼19 lseh O;kl½ esa va'kh; 

;kn`fPNd CykWd fMt+kbu esa ,d Á;®x fd;k x;kA csdkj Åu ¼1-5 

xzk@fdxzk feÍh½ d¢ Á;®x us fu;af=r dh vis{kk feÍh esa tSfod 

dkcZu ,oa u=tu esa dkQh lq/kkj ds lkFk feÍh dh moZjrk fLFkfr es 

lkFkZd ¼P<0.05½ lq/kkj fd;kA csdkj Åu ¼1-5 xzk@fdxzk feÍh½ 

d¢ Á;®x ij mit fo'®"krk,¡ lkFkZd ¼P<0.05½ #i ls vf/kd FkhA
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Control          0.5              0.75            0.5              2.0

Waste wool g/kg soil application

IW/CPE ratio

flapkÃ Lrj®a ,oa csdkj Åu d¢ mi;®x dk t© 
dh ty mi;®x n{krk ij çÒko

Øe'k% 30-4] 18-6] 21-3 ,oa 9-7 Áfr'kr vf/kd F®A bld¢ vykok] 

csdkj Åu mipkj us fu;af=r ls 25&30 Áfr'kr vf/kd vukt dk 

mRiknu fd;k ,oa ty mi;®x n{krk esa lq/kkj fd;kA

fu;af=r dh rqyuk esa csdkj Åu d¢ Á;®x ij ÁÒkoh ikS/k®a dh 

la[;k] nkus dh la[;k] dku flj dk otu ,oa t© dk ijh{k.k otu 
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cqansy Xokj&1 dh 'kq) dVkÃ

cktjk (AVK-19) dh 'kq) dVkÃ

cqansy Xokj&1 ,oa y®fc;k (EC-4216) dh 'kq) dVkÃ

jktLFkku d¢ if'peh 'kq"d {®= esa ckjeklh pkjk Qly dh 

lrr mRikndrk d¢ fy, lrgh ,oa Òwty dk mi;®x% ladj 

usfi;j pkjk mRiknu ij vrajkyu ,oa ikuh d¢ la;®tu mi;®x dk 

ÁÒko] mfpr lrgh ,oa Òwty feJ.k dk vkadyu djus gsrq rFkk 

feÍh dh fLFkfr esa ifjorZu dh tkap djus d¢ fy, ,d v/;;u 

fd;k x;kA dqy 1356-60 oxZ ehVj ¼25-50 eh x 53-20 eh½ d¢ 

Ák;®fxd {®= esa iÍh IykV Á;®x fMtkbu fd;k x;kA pkj 

vrajkyu Ák#i®a tSls] 60 lseh x 60 lseh] 50@70 lseh x 60 lseh] 

75 lseh x 60 lseh ,oa 90@60 lseh x 60 lseh rFkk rhu fMªi 

flapkÃ Lrj tSls] 7 fnu d¢ vrajky ¼d¢oy Òwty½] 7 fnu d¢ 

vrajky ¼lrgh ikuh d¢ lkFk prqFkZ flapkÃ½ ,oa 7 fnu d¢ vrajky 

¼lrgh ikuh d¢ lkFk f}rh; ,oa prqFkZ flapkÃ½ dk ewY;kadu fd;k 

x;kA ladj usfi;j dh cqokÃ tM+ dye dk mi;®x dj dh xÃA

Y
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Dry weight (kg/ha)

25000

20000

15000

10000

5000

0
Bundel guar-1 Cowpea (EC-4216) Pearl millet (AVK-19) Guar crop

fofÒUu pkjs dh 'kqö mit

ladj usfi;j dh tM+ dye dk j®i.k

LFkkfir ladj usfi;j



HksM+ ,oa [kjxks'k ds 
ewY; laof/kZr mRikn4
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fofo/k mRiknksa ds fodkl ds fy, HksM+ mRiknksa dk ewY; 

lao/kZu ¼laLFkku ifj;kstuk% ,yihVh@01@01@ 17&20½

okbZ-ih- xkMsdj] vjfoUn lksuh] ,-ds- f'kUns ,oa vkj-,l- Hkê

vkgkj O;oLFkk dk yksFk fo'ks"krkvksa ,oa mRikn dh 

xq.koÙkkvksa ij çHkko% ekyiqjk fQfu'kj uj eseuksa ¼3 eghus dh 

mez] n¾36½ rhu lewgksa esa foHkkftr fd;k x;kA lewg 1 ds eseuksa 

dks Bk.k ij jkfrc feJ.k ¼65 Hkkx½] 'khjk ¼5 Hkkx½] vjMw 

¼Ailanthus excels½ dh ifÙk;®a ¼30 Hkkx½ ls cuh laiw.kZ vkgkj 

ofêdk f[kykbZ x;hA lewg 2 esa] vjMw ,oa fljl ¼Albizia 

lebbeck½ dh ifÙk;ksa ds ÁR;sd 15 Hkkx ,oa lewg 3 esa] fljl dh 

ifÙk;ksa ds 30 Hkkxksa dks pkjk lzksr ds :i esa bLrseky fd;k x;kA 

eseuksa dks 3 ls 6 eghus dh mez rd f[kyk;k x;k ,oa çR;sd lewg 

ds çfrfuf/k tkuojksa ¼n¾6½ dk o/k fd;k x;kA oèk ls igys vkSlr 

otu lewg 1] 2 ,oa 3 esa Øe'k% 25-92] 24-97 ,oa 26-77 fdxzk FkkA 

Mªsflax mRikn lewgksa ds chp rqyuh; FkhA o/k&iwoZ otu ds vk/kkj 

ij [kkus ;ksX; vkarfjd vaxks dh mRikn esa lkFkZd varj ik;k x;kA 

o/k&iow  Z otu d s vk/kkj ij çkFkfed dV&vi Òkx® e as fHkUurk ugh a

ik;h x;hA olk jfgr ekl¡ ] olk rFkk gìh dh ek=k] ekl¡ % olk ,o a

ekl¡ % gìh d ¢ vuiq kr ryq uh; FkAs  legw  1 e as ekl¡  drjuh cy eku vkjS  

drjuh dk; Z lkFkdZ  :i l s vf/kd FkkA lHkh legw k as d s chp o/k d s 45 

feuV ,o a 24 ?kVa  s d s i'pkr ~ ekl¡ ifs 'k;k as dk pH eku ryq ukRed FkkA 

ty /kkj.k {kerk ,o a idku s ij {kfr ryq uh; FkAs  legw  3 e as fjlko 

udq lku lkFkdZ  :i l s de FkAs  dyq  ekl¡  o.kdZ  legw  1 e as dkQh de 

FkAs  TBARS eku u s legw  3 e as lkFkdZ  :i l s vf/kd olk v‚Dlhdj.k 

g®uk n'kk;Z kA jxa  dh ped] ykfyek] ihykiu ,o a jxa  ryq ukRed Fk s

tcfd legw  2 e as Økes k dk eku lkFkdZ  #i l s vf/kd FkkA ik;lu 

fLFkjrk ,o a pH ryq uh; FkAs  uxVs l~  d s jxa  ,o a xBu fo'k"s krkvk as e as

lkFkdZ  vra j FkkA ;g ik;k x;k fd ees uk as d s vkgkj e as vjM w vkjS  fljl 

d s iÙkk as dk leko's k okNa uh; ykFs k] olk ,o a gìh çnku djrk gAS  

nqEck HksM+ eseuksa dh yksFk fo'ks"krk,a ,oa ek¡l mRikn xq.koÙkk% 
nEq ck uLy d s pkj ees uk as ¼otu 44-2±3-1 fdxkz ½ dk 272-0±6-8 fnu dh 

me z e as o/k dj ykFs k fo'k"s krkvk as dk eYw ;kda u fd;k x;kA [kk| ,o a

v[kk| vkra fjd vxa k s dh ek=k Øe'k% 2-03 ,o a 7-65 fdxkz  FkhA 

okf.kfT;d dVl~  e as ijS ] dfV] jdS ] xnuZ  ,o a d/a k]s  lhuk ,o a vx z Vkxa  dh 

ek=k Øe'k% 3-12] 1-08] 1-16] 2-24 vkjS  1-72 fdxkz  FkhA vk/k s ykFs k dk 

otu 9-31 fdxkz  FkkA vklS r ekl¡ ] olk ,o a foPNfs nr gìh dh mit 

Øe'k% 56-33] 11-78 ,o a 29-05 Áfr'kr FkhA ncq yk ekl¡ % olk ,o a ekl¡ % 

gìh vuiq kr Øe'k% 4-84±0-33 vkjS  1-94±0-06 FkAs  o/k d s 45 feuV vkjS  

24 ?kVa  s ckn ekl¡  dh pH Øe'k% 6-39 vkjS  5-93 FkhA ekl¡  dh ty /kkj.k 

{kerk 48-6±2-27 Áfr'kr FkhA 

nqEck HksM+ eseuksa dh yksFk fo'ks"krk,a

ekinaM   vkSlr±ekud =qfV 

fjDr 'kjhj Hkkj ¼fdxzk½ 33-64±1-86
xeZ yksFk otu ¼fdxzk½ 20-80±1-14
Mªsflax Áfr'kr ¼ftUnk Hkkj½ 47-21±1-05
Mªsflax Áfr'kr ¼fjDr 'kjhj Hkkj½ 61-86±0-77
vxz Hkkx otu ¼fdxzk½ 9-83±0-62
i'p Hkkx otu ¼fdxzk½ 10-73±0-63

2dfV us= {®= ¼lseh ½ 14-40±0-52
jä Áfr'kr ¼o/k iwoZ thfor Hkkj½ 4-35±0-11
flj Áfr'kr ¼o/k iwoZ thfor Hkkj½ 4-87±0-13
Ropk Áfr'kr ¼o/k iwoZ thfor Hkkj½ 5-60±0-17
v[kk| vkarfjd vax Áfr'kr ¼o/k iwoZ thfor Hkkj½ 17-34±0-36
[kk| vkarfjd vax Áfr'kr 4-62±0-11
Iyd Áfr'kr   2-99±0-07
iwN olk ¼fdxzk½ 2-38±0-34
iwN olk Áfr'kr ¼o/k iwoZ thfor Hkkj½ 5-43±0-83

o/k d s 45 feuV d s ckn longissius dorsi ekl¡ i's kh dh jxa  fo'k"s krk, ¡

pedhykiu ¼L*½] ykfyek ¼a*½] ihykiu ¼b*½] Økes k ,o a jxa  eYw ;k as d s

fy, Øe'k% 37-77±0-67]10-38±0-3] 8-53±0-51] 13-44±0-54 ,o a 39-

27±1-07 FkhA ; s jxa  fo'k"s krk, ¡ 24 ?kVa  s d s ckn Øe'k% 45-32±0-75] 11-

29±0-61] 12-29±0-13] 16-70±0-50 ,o a 47-5±1-31 FkhAa  nqEck ,oa 

ekyiqjk uj eseuksa ds ek¡l ls rS;kj uxsV~l dh cukoV esa nqEck ds 

ek¡l ls cus uxsV~l esa dkQh de dBksjrk ik;h x;hA blh çdkj] 

nqEck ek¡l ls cus uxsV~l esa drjuh dh –<+rk vkSj drjuh cy dk 

eku dkQh de FkkA

ekyiqjk vkSj nqEck ek¡l ds uxsV~l dh cukoV fo'ks"krk,a

fo'ks"krk ekyiqjk nqEck

dBksjrk ¼N½** 60-38±1-17 53-42±2-48
Hkaxqjrk ¼N½ 44-47±3-93 49-52±3-86
fpifpikgV ¼N. Sec½ &6-89±3-8 &13-19±3-03
yphykiu 0-83±0-03 0-80±0-03
lkeatL; 0-30±0-01 0-28±0-01
ylylkgV ¼N½ 17-98±0-7 14-99±1-32
pckuk ¼N. mm½ 14-92±0-98 12-04±1-41
yphykrk 11-21±0-33 10-12±0-39
–<+rk ¼N½** 8-96±0-78 5-80±0-25
drjuh dk;Z ¼N. Sec½** 82-99±5-57 60-40±2-30

eqt¶Qjuxjh eseuksa dh yksFk fo'ks"krk,a % uj fQfu'kj eseuksa 

dks 3 ls 6 eghus dh mez rd bPNkuqlkj isV Hkjus rd ikyk ,oa 

jkfrc feJ.k f[kykus ij v/;;u fd;k x;kA vkSlr ftUnk otu] 

fjDr 'kjhj otu] xeZ yksFk otu ¼fdxzk½ ,oa Mªsflax Áfr'kr ¼fjDr 

'kjhj otu ij½ Øe'k% 30-52] 26-69] 15-21 ,oa 56-96 FksA 

vo'khru {kfr 3-44 Áfr'kr FkhA ek¡l] v/kksRoph; olk] varis'kh; 
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olk ,oa foPNsfnr gìh dh mit ¼Áfr'kr½ Øe'k% 59-63] 5-73] 4-

93 vkSj 26-95 FkhA dqy i`Fkdh; olk ¼%½] ek¡l% olk vuqikr ,oa 

ek¡l% gìh vuqikr Øe'k% 10-66] 5-67 ,oa 2-22 FksA ek¡l xq.koÙkk 

fo'ks"krkvksa dks uhps rkfydk esa çLrqr fd;k x;k gS%

eqt¶Qjuxjh eseus ds yksFk vkSj ek¡l xq.koÙkk dh
fo'ks"krk,a ¼n=5½

fo'ks"krk vkSlr±ekud =qfV

yksFk 

 vo'khru {kfr ¼Áfr'kr½ 3-44±0-46

 nqcyk ek¡l mit ¼Áfr'kr½ 59-63±0-26

 v/kksRoph; olk ¼Áfr'kr½ 5-73±0-52

 varis'kh; olk ¼Áfr'kr½ 4-93±0-38

 foPNsfnr gìh ¼Áfr'kr½ 26-95±0-66

ek¡l xq.koÙkk

 dqy i`Fkdh; olk ¼Áfr'kr½ 10-66±0-60

 nqcyk ek¡l% olk vuqikr      5-67±0-34

 ek¡l% gìh vuqikr 2-22±0-06

 pH ¼o/k ds 45 feuV ckn½  6-20±0-20

 vafre pH 5-69±0-05

 ty /kkj.k {kerk ¼Áfr'kr½ 47-91±1-24

 idkus ij {kfr ¼Áfr'kr½ 16-05±1-59

ek¡l dks uxsV~l esa lalkf/kr fd;k x;kA ik;l ,oa uxsV~l dh pH 

Øe'k% 5-94 ,oa 6-13 FkhA uxsV~l dh ek=k ¼Áfr'kr½ 97-68 FkhA 

uxsV~l dh jax fo'ks"krkvksa us ladsr fn;k fd ,y*] ,*] ch*] Øksek 

,oa jax ewY; Øe'k% 62-48] 7-36] 20-73] 22-01 ,oa 70-40 FksA 

uxsV~l ds fy, dBksjrk] ylylkgV ,oa pckus ds ewY; Øe'k% 81-

10] 29-85 ,oa 0-18 FksA uxsV~l ds laosnh Ldksj cgqr vPNs ls 

mR—"V rd FksA eqt¶Qjuxjh uj eseusa bfPNr nqcys] olk ,oa gìh 

okys ek¡l dk mRikn djrs gS ,oa rS;kj uxsV~l d® laosnh LVkQ 

}kjk cgqr ilan fd;k x;kA

ekyiqjk HksM+ eseuksa dh yksFk fo'ks"krkvksa ij ifjorZu'khy 

fofHkUu Hkkj dk çHkko% laLFkku esa o/k fd;s x, 268 ekyiqjk uj 

eseuksa ¼6 ls 16 eghus dh mez½ ds vkadM+ksa dk bLrseky o/k Hkkj dk 

yksFk fo'ks"krkvksa ij ÁÒko®a dk v/;;u djus ds fy, fd;k x;kA 

o/k fd, x, tkuojksa dks ftUnk otu ds vk/kkj ij pkj lewgksa 

¼th1% 10&20] th2% 21&30] th3% 31&40] th4% 41&50 fdxzk½ esa 

oxhZ—r fd;k x;kA th 1] 2] 3 ,oa 4 esa eseuksa dk vkSlr otu 

Øe'k% 17-41] 25-71] 34-89 ,oa 42-59 fdxzk FkkA ekyiqjk HksM+ eseuksa 

dk fjDr 'kjhj otu ,oa xeZ yksFk otu Øe'k% th1 ds fy, 15-29 

,oa 7-25 fdxzk( th2 ds fy, 21-93 ,oa 11-83 fdxzk( th3 ds fy, 

29-24 ,oa 16-11 fdxzk ,oa th4 ds fy, 35-95 ,oa 20-13 fdxzk FksA 

th2 ¼47-60 Áfr'kr½] th3 ¼53-83 Áfr'kr½ ,oa th4 ¼55-97 

Áfr'kr½ dh rqyuk esa th1 ds fy, Mªsflax mit ¼47-60 Áfr'kr½ 

lkFkZd #i ls de FkhA Ård vfHko`f) ds ,d ladsrd ds :i esa 
2dfV us= {®= ¼lseh ½ th4 ¼20-50½ d s fy, lkFkdZ  #i l s vf/kd] 

rRi'pkr ~ th3 ¼18-60½] th2 ¼13-77½ ,o a th2 ¼9-25½ e as ik;k x;kA [kk| 

,o a v[kk| vkra fjd vxa k s dh mit th1] 2] 3 ,o a 4 e as Øe'k% 1-23 ,o a
4-26( 1-97 ,o a 5-91( 2-77 ,o a 7-49 rFkk 3-54 ,o a 8-90 fdxkz  FkhA vU; 

legw ® a dh ryq uk e as çkFkfed dVl~  dh mit th4 e as lkFkdZ  #i l s

vf/kd FkhA ykFs k d s ekl¡ ] iF̀kdh; olk ,o a gfì;k as dh ek=k Øe'k% th1 
d s fy, 57-81] 9-96 ,o a 27-00 Áfr'kr( th2 d s fy, 55-92] 13-17 ,o a

27-38 Áfr'kr( th3 d s fy, 57-92] 14-32 ,o a 25-22 Áfr'kr rFkk th4 
d s fy, 56-80] 16-34 ,o a 23-85 Áfr'kr FkhA ekl¡ % olk vuiq kr th1 ¼6-

93½ e as lkFkdZ  #i l s vf/kd] rRi'pkr ~ th2 ¼4-65½] th3 ¼4-42½ ,o a th4 

¼3-73½ e as FkAs  ekl¡ %gìh dk vuiq kr th3 ¼2-31½ ,o a th4 ¼2-39½ e as lkFkdZ  
#i l s vf/kd FkkA fu"d"k Z d s rkjS  ij ekyijq k uj ees uk as ftudk otu 

20 fdxkz  l s vf/kd Fkk mul s 20 fdxkz  l s de oky s ekyijq k HkMs  + ees uk as

dh ryq uk e as mPp Mfsª lxa  mit ,o a okNa uh; x.q koÙkk oky s ekl¡  dh 
çkfIr gkrs h gAS

eVu dqdht+ dh xq.koÙkk dk ewY;kadu% HkMs  + d s ekl¡  l s fodflr 

ddq ht dh ek=k 79-6±0-27 Áfr'kr FkhA dPp s ddq ht dh ekVs kb Z ,o a

O;kl Øe'k% 5-6 ,o a 51-8 feeh FkAs  dPp s ddq ht d s fy, jxa  fo'k"s krk, ¡

tlS ]s  ,y*] ,*] ch*] Økes k ,o a jxa  eYw ; Øe'k% 51-28] 8-85] 24-60] 26-13 

,o a 70-27 FkAs  ddq ht dh –<r+ k ¼N½ eku 36-99 FkkA

eVu dqdht

ç'khru ÒMa+kj.k d¢ rgr fofÒUu iSdsftax esa HksM+ nw/k isMk 

dh xq.koÙkk dk ewY;kadu% HksM+ nw/k isMk ds fy, vyx&vyx 

iSdsftax ç.kkyh vFkkZr ok;qthoh ¼Vh1½ ,oa fuokZr ¼Vh2½ esa ,dkUrj 

fnuksa ds varjky ij 7 fnuksa ds fy, ç'khru HkaMkj.k ¼4±1°C½ ds 

nkSjku xq.koÙkk fo'ks"krkvksa dk v/;;u fd;k x;kA dBksjrk ¼xzke½ 

vkSj pckuk Øe'k% 8499-57 vkSj 424-01 FkhA isM+k ds HkaMkj.k ds 
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nkSjku pedhykiu ¼L*½ ds ewY;ksa esa dkQh o`f) gqbZ] tcfd ykfyek 

¼a*½] ihykiu ¼b*½ ,oa Øksek ds eku esa deh ns[kh x;hA ç'khru 

HkaMkj.k ds nkSjku fuokZr iSdsftax isM+k esa ty fØ;k] TBARS eku] 

fuokZr iSdsftax ok;qthoh iSdsftax

[kjxks'k Qj mRikn

ikS/k tSOk lfØ; ;kSfxdks ds iz;ksx ls :ehuy tSo 

gkbMªksDlhdj.k izfØ;k }kjk l;qafXer fyuksfyd vEy 

izfrLFkkid ds lkFk ekal vkSj ekal mRiknksa dk ewY; 

lao/kZu ¼tSo rduhdh foHkkx ifj;kstuk½ 

vkj-,l- Hkê] oh-ds- lDlsuk] okbZ-ih- xkMsdj ,oa ,- lkgw 

fofHkUu condensed: hydrolysable Vsfuu vuqikr®a ds 

vkgkj f[kykus dk ekyiqjk fQfu'kj eseuksa ds mRiknksa] yksFk 

y{k.kksa] olh; vEy lajpuk vkSj :esu esVktsuksfeDl ij 

çHkko% nslh ccwy ¼Acacia nilotica½] ikyk ¼Ziziphus 

nummularia½ ,oa y®fc;k ¼Vigna sinensis½ dh ifÙk;ksa dk 

mi;ksx dj rhu çdkj dh lEiw.kZ vkgkj okfêdk,¡ cukbZ x;h 

ftues HT: CT vuqikr lewg 1] 2 ,oa 3 esa Øe'k% 18-1] 9-0 ,oa 5-1 

FkkA bu vkgkj okfêdkvksa dks çR;sd lewg esa 3 ls 6 eghus dh mez 

ds 12 uj fQfu'kj eseuksa dks f[kyk;k x;kA ftu eseuksa dks 5-1 

vuqikr dk HT: CT f[kyk;k x;k mues longissimus dorsi 

ekalis'kh ds FAME fo'ys"k.k mPp C18: 3n6 ,oa C20: 3n3 

ek=k dk g®uk n'kkZrk gSaA SFA de Fkk ,oa PUFA ω-6, ω-3 

olh; vEy®a dh HT: CT esa o`f) ds lkFk vf/kdrk gqÃA ftu eseuksa 

dks 9-0 vuqikr dk HT: CT f[kyk;k x;k mues olh; Ård ds 

FAME fo'ys"k.k C18: 1n9c ,oa MUFA dh mPp ek=k dk g®uk 

n'kkZrk gSaA okaNuh; olh; vEy®a dh ek=k esa o`f) gqbZ tcfd bl 

lewg esa ATH ,oa THR dh ek=k de gqÃA la;qfXer fyuksfyd 

vEy lHkh lewgksa esa leku FksA :esu esVkftuksfeDl n'kkZrk gS fd 

dqy IysV vkSj yeast ,oa mold la[;k de Fks ftuds eku 7 osa fnol 

ij Øe'k% 0-79] 1-51] 4-08 ,oa 1-47 FksA

HkaMkj.k vof/k ds nkSjku lkbØksfQfyd ,oa dksyhQ‚eZ ugha ik, 

x,A HkaMkj.k vof/k dh çxfr ds vuqlkj isM+k dh laosnh 

fo'ks"krkvksa esa deh vk;h] tcfd ok;qthoh iSdsftax isMk dh 
rqyuk esa fuokZr iSdsftax isMk esa laosnh Ldksj mPp FkkA v/;;u 

ç'khru HkaMkj.k esa isM+k dh fuokZr iSdsftax ,jksfcd ladqyu ls 

csgrj g®uk n'kkZrk gSaA

[kjxks'k Qj dk ewY;o/kZu% [kjxks'k Qj ,d foykflrk dh oLrq 

gSaA Hkkjrh; f'kYi vkSj fMtkbu laLFkku ¼IICD½] t;iqj ds lg;ksx 

ls ewY;of/kZr [kjxks'k Qj ls efgykvksa ds ilZ dks fodflr djus 

dk ç;kl fd;k x;kA
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ftu eseuksa dks 5-1 vuqikr dk HT: CT okyk vkgkj f[kyk;k x;k 

mues Butyrivibrio fibrisolvense vkcknh vf/kd FkhA

iksyhfQuksy laiUu vatu o`{k ¼Hardwickia binata½ dh 

ifÙk;ksa ls iwjd vkgkj [kkus okys fQfu'kj eseuks esa o`f) 

çn'kZu] yksFk lajpuk ,oa CLA la'ys"k.k% rhl uj eseukas ¼3 

eghus dh mez½ dks nks lewgksa esa foHkkftr fd;k x;k ,oa nks 

eghus rd Bk.k ij f[kyk;k x;kA eseuks dks jkfrc feJ.k ¼65 

Hkkx½] 'khjk ¼5 Hkkx½] Xokj ¼Cyamopsis teteragonoloba½ ,oa 

mM+n ¼vigna mungo½ Hkwlk çR;sd 15 Hkkx çfr fDoaVy vkgkj 

ls cuh lEiw.kZ vkgkj okfêdk f[kykbZ x;h tcfd ijh{k.k 

¼CFB-II½ lewg esa Ng Hkkx vatu o`{k dh ifÙk;ksa dks çR;sd 

Hkwlk ds 3 Hkkx ls foLFkkfir dj feyk;k x;kA vatu o`{k dh 

ifÙk;ka ¼CFB-II½ f[kykÃ x, eseu®a :esu nzO; ds lw{ethoh; 

DNA dk fu"dklu ,oa blds fofHkUu lw{ethoh; vkcknh ds 

RT-PCR }kjk fo'ys"k.k Butyrivibrio fibrisolvense d¢ fy, 

mPp esVkthuksfed led{k @feyh SRL ,oa de feFkukstsu 

vkfdZ;k ,o çksVkstksvk dk g®uk n'kkZrk gSaA vatu o`{k dh a

ifÙk;ka f[kykÃ x, eseu®a ds longissimus dorsi ekalis'kh ,oa 

olk Ård ds FAME fo'ys"k.k esa mPprj CLA ek=k ,oa de 

,fFkjkstsfud ,oa FkzksEckstsfud lwpdkad eku dk g®uk       

n'kkZrk gSaA

eksVh Åu ds izHkkoh iz;ksx gsrq oL= vfHk;kaf=dh; 

gLr{ksi ,oa i;kZoj.k fgrS'kh Åu mRiknksa dk fuekZ.k 

¼laLFkku ifj;kstuk% Vh,eVhlh@01@01@17&20½

,u- 'kueqxe] Mh-ch- 'kkD;okj] vt; dqekj] fouksn dne ,oa lhdks tksl 

eksVhs Åu ls jtkÃ% eksVh Åu ls jtkÃ ds mi;®x d¢ n©jku 

js'kks a ds >M+us d® de djus gsrq ,d Á®V®dkWy fodflr fd;k 

x;kA blesa fcLrj d¢ 'kh"kZ ,oa ifj/kh; {®= d® <dus gsrq ,d 

d¢anzh; {®= 'kkfey FkkA bl çfØ;k esa] fcLrj ds 'kh"kZ esa mPp 

?kuRo okys lwrh diM+s dk mi;ksx fd;k x;kA d¢anzh; {ks= 

vyx&vyx Hkjko lkexzh ¼dikl ;k i‚fy,LVj js'ksa½ dh de 

ls de nks ijrksa ls Hkjk x;kA ifj/kh; {ks= dks Hkjko lkexzh dh 

,d ijr ls Hkjk x;kA i'ehuk ls çkIr HksM+ dh Åu@j{kd cky 

dk mi;ksx jtkbZ ds d¢anzh; {ks= esa fd;k x;kA ckgjh ijr esa 

dikl@i‚fy,LVj tky ,oa vUrZÒkx esa vanj dh ijr esa eksVs 

Åu dk tky ds lkFk ,d tky pknj rS;kj dh xbZA 

Åu@dikl tky pknj lwrh diM+s ds vanj j[kh xbZ FkhA 

Pilling ijh{k.k esa Åu ds >M+us esa deh ns[kh xbZA ;g 

çksVksd‚y jtkbZ d® dkseyrk çnku djus esa çHkkoh ik;k x;kA

iSj dh pVkbZ ds fy, eksVhs Åu vUrZÒkx yV jLlh% yV jLlh 

ty vo'kks"k.k {kerk ij eksVh Åu vUrZÒkx ,oa fofHkUu çk—frd 

js'kk [k®y ds çHkko dks tkuus ds fy, v/;;u fd;k x;kA ty 

vo'kks"k.k {kerk dikl [k®y yV jLlh ¼142 Áfr'kr½ dh rqyuk esa 

Åu [k®y yV jLlh ds fy, ¼289 Áfr'kr½ vf/kd ik;h x;hA Åu 

yV jLlh dh rqyuk esa twV yV jLlh dks 57 Áfr'kr de ikuh 

lks[kus ds fy, ik;k x;kA eksVh Åu dh yV jLlh dh eksVkbZ 4-9 ls 

8-1 feeh ds chp FkhA

pksdyk@exjk@U;wthySaM Åu ds feJ.kksa dk dkyhu ds 

fy, vuqdwyu% exjk ,oa pksdyk Åu dks U;wthySaM Åu ds lkFk 

fefJr fd;k x;kA U;wthySaM Åu ,oa ns'kh Åu ds feJ.k ls 

100%00] 75%25] 50%50 vkSj 25%75 ds vuqikr Åuh /kkxk rS;kj fd;k 

x;kA flok; 25 Áfr'kr U;wthySaM % 75 Áfr'kr exjk Åu ds /kkxs 

dks NksM+dj ¼3-37 Nm½ /kkxs ds fofHkUu feJ.kksa ds fy, /kkxs dh 

x.kuk 3-5 ls 4-0 Nm rd jghA /kkxs dh jaxkbZ ds ckn] gFkdj?kk 
2dkyhuksa dks 10 feeh dh <sj ÅapkbZ ,oa 1200 g/m  ds <sj ?kuRo ds 

lkFk rS;kj fd;k x;kA

Åu&dikl fefJr dacy% Hkkjr esjhuksa Åu% pksdyk Åu% dikl 

dks vyx&vyx vuqikrksa ¼50%40%10] 50%30%20] 50%20%30 ,oa 

50%50%0½ esa fefJr fd;k x;k rFkk Åuh dkfMaZx ,oa NYyk drkbZ 

ç.kkyh ds ek/;e ls lalkf/kr fd;k x;kA lkQ Åu dks fupksM+k 

x;k ,oa ikuh ds lkFk 4 Áfr'kr egqvk rsy ik;l ds ç;ksx ds lkFk 

vyx&vyx vuqikr esa dikl ds lkFk fefJr fd;k x;kA 

Torigoe 3 flysaMj 3 doffer Åuh dkMZ esa Åu@ dikl dk 

feJ.k 24 ?kaVs ds ckn j[kk x;kA daMsulj dkMZ ls çkIr jfLl;ksa 

dks 12 bap dh fuf'pr ratch okys NYyk drkbZ <kapk esa Mkyk 

x;kA NYyk <kapk ij 1-5 dk Mªk¶V ,oa 3-8 dk TPI fn;k x;k ,oa 

4-0 Nm /kkxk la[;k dk /kkxk mRiknu fd;k x;kA lkr çdkj ds 

¼100 Áfr'kr Åu] 95 Áfr'kr Åu$5 Áfr'kr dikl] 90 Áfr'kr 

Åu$10 Áfr'kr dikl] 85 Áfr'kr Åu$15 Áfr'kr dikl] 80 

Áfr'kr Åu$20 Áfr'kr dikl] 75 Áfr'kr Åu$25 Áfr'kr 

dikl ,oa 70 Áfr'kr Åu$30 Áfr'kr dikl½ gFkdj?kk dacy 

rS;kj fd, x,A vkS|ksfxd çdkj dh e'khuksa dk mi;ksx djds 

dacy dks milled, scoured, raised ,oa stentered fd;k x;kA

fd.ou }kjk enkj jatd dk fu"d"kZ.k% ok;oh; ,oa vok;oh; 

fof/k;ksa dk 27°C rkieku ,oa 65 Áfr'kr lkisf{kd vknZzrk ij 

mi;ksx djds fd.ou ds ek/;e ls enkj jatd dk fu'd"kZ.k fd;k 

x;kA fd.ou ds fy, phuh ds lkFk [kehj dk mi;ksx fd;k x;kA 

vuqikr dks jatd ds otu ij 20 Áfr'kr phuh ,oa 10 Áfr'kr 

[kehj ds :i esa j[kk x;kA enkj jatd dks [kehj ,oa phuh ds ?kksy 
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Åu@dikl fefJr dacy ds /kkxs

esa vyx&vyx vof/k ¼1] 2] 4] 6] 8 fnuksa½ ds fy, j[kk x;kA 

ifj.kkeh jax dks Nkuk x;k ,oa dikl vkSj Åu dh jaxkbZ ds fy, 

bLrseky fd;k x;kA jaxkbZ ,oa fLFkjrk ds çn'kZu us fd.ou fof/k 

}kjk jax dk fu"d"kZ.k fn[kk;kA vok;oh; fof/k dh rqyuk esa 

ok;oh; fd.ou us csgrj jax dk mRiknu fd;kA fu"d"kZ.k ds fy, 

pH 5.0 ij vuqdwyre vof/k 24 ?kaVs FkhA jaxs diM+s dh /kqykbZ dh 

fLFkjrk vPNh ikbZ xbZA

uhacw ?kkl mipkfjr Åuh diM+ksa dh cgq dk;Z{kerk% uhca  w ?kkl rys  

dk s fpVkls u c/a kd d s lkFk ,o a fcuk] lQyrkiow dZ  Åuh oL=k as d s fy, 

ç;äq  fd;k x;kA FTIR LiDs Vkª  u s Åuh diM s+ ij uhca  w ?kkl rys  ,o a

fpVkls u dh ektS nw xh dh ifq "V dh tcfd SEM u s fpVkls u dk s Åuh 

diM s+ dh lrg tMq k+  gvq k fn[kk;kA mipkj d s nkjS ku] diMk+  as dk s ihyh 

Nk;k feyh ,o a uhca  w ?kkl rys  dh lkæa rk d s lkFk bldh jxa  'kfä c< +

xbAZ  uhca  w ?kkl rys  ,o a fpVkls u dh mifLFkfr d s dkj.k ;kfa =d x.q kk as

tlS  s fd] diM s+ d s ekMs  + ekikda  ,o a ekMs u+  s dh dBkjs rk dk s c<k+  gvq k ik;k 

x;kA fpVkls u d s lkFk l;a kts u e as uhca  w ?kkl rys  dh mPp lkæa rk l s

ifj.kke Lo#i dhV eR̀; q nj ,o a UPF e as of̀) gbq AZ  diM s+ dh {kfr 

fu/kkfZ jr lhek ¼2 Áfr'kr½ l s de ¼0-32 Áfr'kr½ FkhA mipkfjr diMk+  as

dh lxq /a k dk s ikpa  /kyq kb]Z  nl ?k"k.Z k pØ ,o a Á;®x d s 90 fnuk as d s ckn 

Hkh cjdjkj ik;k xÃA

Åu js'k®a dk lq–<+ daiksftV% eSfVªDl ds vuqdwyu ,oa 

lq–<hdj.k la;kstu ds ckn daiksftV ds u, lsV fodflr fd, 

x,A daiksftV dks gkFk ls fcNkus dh rduhd dk mi;ksx djds 

rS;kj fd;k x;kA

yV jLlh pVkbZ
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Åuh diM+®a dh jaxkÃ ,oa dk;kZRed ifj"dj.k d¢ fy, 

gjk jlk;u foKku n`f"Vd®.k ¼laLFkku ifj;kstuk% 

Vh,eVhlh@01@02@19&20½ 

lhdks tksl] Mh-ch- 'kkD;okj ,oa fouksn dne

enkj jta d d ¢ lkFk lys yq ®fld j's k® a dh jxa kÃ ij uuS ® flfydk ,o a uuS ® 

TiO d ¢ ÁÒko dk v/;;u fd;k x;kA /kkr q uuS ® d.k® a d® lca fa /kr vxxz keh 2 

l s l®y tys  fof/k }kjk r;S kj fd;k x;kA jxa kÃ d ¢ n©jku uuS ® d.k® a dh 

fofÒUu lkna rz k, a feykÃ xÃA jta d d® FTIR ,o a i®/kjlk;fud fo'y"s k.k 

}kjk fpf=r fd;k x;kA jxa kÃ d ¢ ckn d ¢ urht® a l s /kkr q d ¢ uuS ® d.k® a d® 

feyku s d ¢ ckn jxa  s g,q  diM®+  d ¢ o.kdZ  xkz ghrk ,o a fastness x.q k® a e a s dkQh 

l/q kkj g®u s dk fu"d"k Z fudkyk x;kA

SEM ,oa EDX fo'ys"k.k us diM+® dh lrg esa uSu® d.k®a dh 

mifFkfr dh iqf"V dhA diM+® d¢ Ò©frd&;kaf=d xq.k®a d® jaxkÃ d¢ 

ckn yxÒx cjdjkj ik;k x;kA

uSu® SiO ,oa TiO mipkfjr lwrh diM+s dk2 2 

jaxkÃ d¢ ckn EDX fo'ys"k.k

uewuk C  O Si  Ti 
 ¼Òkj%½ ¼Òkj%½ ¼Òkj%½ ¼Òkj%½

fu;af=r 53-12 46-88 & &

uSu® SiO mipkfjr 52-85 47-02 0-13 &2 

uSu® TiO mipkfjr 52-62 46-86 & 0-322 

uhacw ?kkl rsy ds ç;ksx dk rjhdk

Wool Fabric

Lemongrass oil Chitosan

Fragrance

Finished fabric UV Protection

Moth repellence

Application Media

lSi®fuu fQu®y o VSfuu Vjfiu®bM ¶yso®u®bM XykÃd®lkbM

enkj lr dk xq.kkRed ikS/k jlk;fud fo'ys"k.k



Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-

okf”kZd izfrosnu 2019

59

v c
`uSu® SiO ¼v½ ,oa TiO ¼c½ mipkfjr diM+s dh SEM Áfrdfr2 2  

uSu® SiO ¼v½ ,oa TiO ¼c½ mipkfjr diM+s dh SEM spectra2 2 

uSu® d.k dk tSo la'ys"k.k ,oa dk;kZRed ifj"dj.k d¢ fy, 

Åuh diM+®a ij bld¢ vuqÁ;®x% uhyfxjh@lQsnk ,oa uhe d¢ 

lr dk mi;®x djd¢ pkanh d¢ usu© d.k®a d® flYoj ukbVªsV ls 

la'ysf"kr fd;k x;kA la'ys"k.k dh ;g uk;kc fof/k rhoz {kkj 

¼NaOH½ d¢ lkFk ikjaifjd jklk;fud fof/k ls cprh gSA uhe ,oa 

uhyfxjh@lQsnk dh ifÙk;®a dk mi;®x ls la'ysf"kr AgNP dk 

d.k vkdkj Øe'k% 129-0 ,oa 60-5 nm FkkA uhyfxjh@lQsnk dh 

ifÙk;®a d¢ mi;®x ls tSola'ysf"kr AgNP d® 15 kV ,oa 200000 

d¢ vko?Zku ds mi;®x djds FE-SEM fo'ys"k.k fd;k x;k ,oa 

Nfo us 30&65 nm d¢ d.k vkdkj dh iqf"V dhA

la'ysf"kr Ag d.k®a d® Åuh oL=®a ij fudkl fof/k d¢ ek/;e ls 

ykxw fd;k x;kA mipkj dh vuqdwyre lkanzrk] vof/k ,oa rkieku 

dk irk yxkus d¢ fy, ckWDl ,oa csuku Á;®xkRed fMtkbu d® 

viuk;k x;kA usu© Ag mipkfjr diM+s dk mld¢ ijkcSaxuh laj{k.k 

dkjd d¢ fy, fo'ys"k.k fd;k x;kA ifj.kke vuqeku yxkrs gSa fd] 

uhyfxjh@lQsnk d¢ lr us csgrj fLFkjrk d¢ lkFk cgqr N®Vs uSu® 
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d.k®a dk mRiknu fd;kA Á;®x ijkcSaxuh Ádk'k d¢ fo#) mPp 

lqj{kk okys diM+s dk mRiknu djus d¢ fy, ÁÒkoh FkkA mipkfjr 

diM+s dk UPF eku >50 Fkk] t® mRÑ"V Js.kh esa vkrk gSA

uhyfxjh@lQsnk dh ifÙk;®a dk mi;®x ls 
tSola'ysf"kr AgNP dh FE-SEM Nfo
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,atkbe®a d¢ Á;®x ls Åuh oL=®a dh fldqMu Áfrj®/kdrk 

ifj"dj.k% Åuh diM+s esa fldqMu Áfrj®/kdrk gkfly djus gsrq 

fofÒUu Lrj®a ij transglutaminase, lipase, laccase ,oa 

protease ,atkbe®a ls mipkfjr fd;k x;kA ÁR;sd ,atkbe( 

transglutaminase, lipase, laccase ,oa protease d¢ fy, 

vuqdwfyr lkanzrk fua;f=r diM+s ¼fcuk ,atkbe½ d¢ 13-28 Áfr'kr 

dh rqyuk esa Øe'k% 7-94] 4-87] 4-32 ,oa 2-97 Áfr'kr fldqMu {®= 

dk g®uk n'kkZ;k x;kA FE-SEM Nfo;ka lkQ dh gqÃ ,oa ,atkbe 

mipkfjr Åu dh lrg iSekus ij la'k®/ku fn[kkrh gSaA rU; 'kfDr  

,oa foLrkj] ,atkbe mipkfjr diM+® dh fua;f=r diM+sa d¢ lkFk 

rqyuh; ik;k x;k tcfd ?k"kZ.k ,oa lkj&laÒky xq.k ,atkbe 

mipkfjr diM+® d¢ i{k esa lkFkZd #i ls cny x,A fua;f=r ,oa 

,atkbe mipkfjr diM+® dh ihykiu ,oa lQsnh Òh rqyuh; FkhA 

rqyuh; ;kaf=d] ?k"kZ.k] lkj&laÒky] lQsnh ,oa ihykiu xq.k®a d¢ 

dkj.k ,dy&pj.k ,atkbe ÁfØ;k fVdkÅ ,oa cM+s iSekus ij 

vklku gSA

 

Transglutaminase mipkfjr Åu js'kk

Lipase mipkfjr Åu js'kk

Laccase mipkfjr Åu js'kk Protease mipkfjr Åu js'kk

lkQ dh gqÃ Åu js'kk

Åu js'k®a dh FE-SEM Nfo;ka



jksx fuxjkuh] 
funku ,oa izca/ku5
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cnyrh O;kid jksx&foKku dk ewY;kadu ,oa vkfFkZd :Ik 

ls egRoiw.kZ HksM+ o cdfj;ksa dh chekfj;ksa ds izca/ku ij 

ewY;kdau ¼laLFkku ifj;kstuk% ,,p@01@01@17&20½

,l-vkj- 'kekZ ¼03-01-2019 ls½] th-th- lksukokuss] ,Q-,- [kku] lh-ih- 

Lo.kZdkj] T;ksfr dqekj ¼23-11-2019 rd½ ,oa ,l-ts- ifM;ku 

e`R;qnj dk ik'oZ fp=% vfodkuxj d¢ HksM+ jsoM+®aa esa izfr 1000 HksM+ 

fnuksa ij ldy okf"kZd rqY;kad vkSlr e`R;qnj ¼EADR½ 0-305 ¼11-

12 izfr”kr okf"kZd e`R;qnj d¢ led{k½ jghA e`R;q d¢ izeq[k xSj 

fof”k"V dkj.k lsIVhlhfe;k@V®Dlhfe;k ¼35-0 izfr”kr½] fueksfu;k 

¼16-9 izfr”kr½] vka=”kksFk ¼10-6 izfr”kr½ rFkk ;d`r “kksFk ¼6-3 
izfr”kr½ jgsA fo”ks"k dkj.kksa esa U;qe®bZVajkbfVl] uotkr eseuksa ds 

Hkw[ks jgus rFkk tksgfut chekjh dk ;ksxnku Øe”k% 2-0] 1-6 o 1-2 

izfr”kr jgkA okf"kZd rqY;kad vkSlr e`R;qnj U;wure ikVuokM+h esa 

¼0-151½ rRi”pkr~ vfo”kku ¼0-164½] vfodkyhu ¼0-219½] ekyiqjk 

¼0-410½ rFkk vf/kdre th,e,e ¼0-439½ esa jghA vk;q&okj 

fo”ys"k.k ls irk pyrk gS fd okf"kZd rqY;kad vkSlr e`R;qnj nw/k 

ihrs gq, eseuksa esa lokZf/kd ¼1-715½ rRi”pkr~ nw/k NqMk,a eseuksa ¼0-

130½] gksxsV ¼0-111½ rFkk o;Ld esa lcls de ¼0-043½ jghA eknkvksa 

¼0-239½ dh rqyuk easa ujksa esa ¼0-460½ ldy okf"kZd rqY;kad vkSlr 

e`R;qnj vf/kd jghA ekfld e`R;qnj 0-23 izfr”kr ¼twu½ ls 5-21 

izfr”kr ¼Qjojh½ rd jghA 

cdfj;®a d¢ jsoM+ esa ldy okf"kZd rqY;kad vkSlr e`R;qnj 0-094 izfr 

1000 cdjh fnuksa ij jghA vk;q&okj okf"kZd rqY;kad vkSlr e`R;qnj 

0-000 ¼gksxsV½ ls 0-634 ¼nw/k ihrs gq, cPp®½ rd jghA eknkvksa    

¼0-067½ dh rqyuk easa ujksa esa ¼0-145½ ldy okf"kZd rqY;kad vkSlr 

e`R;qnj vf/kd jghA ekfld e`R;qnj ¼izfr”kr½ 'kwU; ¼twu] vxLr½ 

ls 0-68 ¼vDVwcj½ rd jghA

eseu®a esa d®yhlsIVhlhfe;k dk Ád®i% fcuk fdlh uSnkfud 

y{k.k®a d¢ 74 LoLFk eseu®a ¼15&20 fnu dh vk;q½ dh vpkud e`R;q 

gqbZA egkekjh 6 Qjojh] 2019 ls ekpZ 2019 d¢ çFke lIrkg rd 

cuh jghA fpfdRldh; ijh{k.k ij xqnk rkieku esa vkaf'kd o`f˜] 

isV d¢ Á;kl dh fo'®"krk d¢ lkFk dfBukbZ ls 'okal ysuk] ysV 

tkuk ,oa e`R;q g®uk ns[ks x,A 'ko ijh{k.k ij ;Ñr jDr laadqfpr 

o c<+k gqvk ¼90-62 Áfr'kr½] xqn®Z esa jDr laadqpu o jDr L=ko  

¼84-38 Áfr'kr½ rFkk QsQM+®a esaa ikuh Òjuk o lrg ij dbZ txg 

N®Vs ls cM+s [kwu d¢¢ /kCcs ¼89-58 Áfr'kr½ g®uk ik;k x;kA eseu®a 

¼57-29 Áfr'kr½ esa feÍh feyk gqvk [kk|u Òh ik;k x;kA e`r eseu®a 

esas] 25 Áfr'kr esa ,c®esty E;wd®lk ij vR;f/kd ykfyek ,oa xyu 

d¢ /kCcs F®A

Ård foÑfr tk¡p ij QsQM+®a esa jDr okfgdk,¡ xaÒhj #i ls yky 

jDr df.kdkvksa ls vfriqfjr FkhA vaarj ok;q d®'kh; o varj y®cqyj 

lsIVk esa fQczhul ihc d¢ lkFk e®Vkiu FkkA ok;q d®f"Bdk,¡ jDr 

,ckseste&tes gq;s nw/k ls Qwyk 
gqvk ,oa ladqfyr f>Yyh

,ckseste&QVus ds dkj.k mesentery ,oa
vkarfjd vax feV~Vh ls lus gq;s

cM+k gqvk ,oa jDr ladqfyr ;d`r

QsQM+ksa dh lrg ij ecchymotic /kCcs 'olu uyh esa >kx ,oa jDr L=ko ladqfyr epicardial jDr okfgdk;as

eseuksa ds 'ko ijh{k.k ij fofHkUu vaxksa esa LFkwy y{k.k
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fefJr ihc] yky jDr df.kdk,¡ o lwtu laca/kh d®f'kdkv®a ls Òjh 

gqbZ FkhA js'®nkj la;®th Ård d¢ QSyko d¢ lkFk jDr okfgdkv®a 

dh nhokj®a esa e®Vkiu gqvkA dqN ekey®a esa js'®nkj la;®th Ård ls 

pleura esa e®Vkiu ik;k x;kA ;Ñr leku #i ls ;Ñr 

d®f'kdkv®a d¢ {kj.k] d®f'kdh; nzO; esa cqycqykiu o xyu ls 

ÁÒkfor ik;k x;kA ;Ñr d®f'kdkv¨as esa xyu d® Áeq[k #i ls 

;Ñr f'kjkv®a ,oa vU; jDr okfgdkv®a d¢ vklikl ns[kk x;kA 

js'®nkj la;®th Ård d¢ QSyko d¢ lkFk ;Ñr jDr okfgdkv®a dh 

nhokj®a esa e®Vkiu gqvkA xqn®Z esa ufydk {kj.k o ufydkv®a esa Ldanh 

xyu ns[kh xbZA o`Dd iSjsUdkbek dh jDr okfgdk,¡ nhokj dh 

Qkbcz®fll ls ÁÒkfor Fkh ,oa yky jDr df.kdkvksa ls vfriqfjr 

FkhA dkVsZDl] esM~;qyk ,oa o`Dd iSjsUdkbek esa xaÒhj jDr L=ko ns[kk 

x;kA ân; us dqN ekey®a esa ân; dh ekal is'kh;®a dk {kj.k ,oa 

gYdk jDr L=ko ns[kk x;kA Iyhgk esa Fk®M+k lk jDr ladqpu o 

fyEQ®bZM fjfDrdj.k d¢ {®= ns[® x,A

Qq¶Qql&ok;qdksf"Bdk esa lwtu ds lkFk 
jDr L=ko

Qq¶Qql&jDr ladqfyr ,oa eksVh jDr okfgdk,sa Qq¶Qqlkoj.k&eksVkiu

o`Dd&medullary ufydkvksa esa Ldanh xyu o`Dd&glomerular {k; ,oa 
ufydkvksa dk {kj.k

o`Dd&eksVh jDr okfgdk,sa

;d`r&eksVh jDr okfgdk,sa ;d`r&ifjokgdh; xyu ;d`r&;d`r dksf'kdkvksa esa fjfDrdj.k

eseuksa esa septicemic colibacillosis ds ÅrdO;kf/kdh; y{k.k

e`r eseu®a d¢ ân; jDr] QsQM+s ,oa ;d`r d¢ uewu®a ls ÁkIr 55 

thok.kq i`FkDd®a esa ls 45 dk Escherichia coli g®uk eseu®a esa 

lsfIVlsfed d®fycsfly®fll g®uk n'kkZrk gSA lhj®Vkbfiax ij] 35 

E. coli i`Fkd O9 (1), O2 (6), O7 (2), O11 (9), O22 (1), O26 

(3), O20 (1), O118 (1), O119 (2), O120 (3), O121 (1), 

O134 (2) ,oa UT (3) lhj®Vkbi ls lacf/kr F®A PCR ij E. coli 

d¢ i`Fkd Áeq[k fo"kSykiu ÄVd thu tSls f'kxk fo"k ¼stx2½ o 

baVhehu ¼eae½ thu d¢ fy, Òh ldkjkRed ik;s x,A
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;d`r d®f'kdh dSalj% ,d o;Ld eknk ÒsM+ ¼nqcZy] Òw[k u yxuk 

,oa nLr dh f'kdk;r d¢ lkFk½ d¢ 'ko ijh{k.k ij ;Ñr e/;e ,oa 

mnj Òkx esa Qwyx®Òh d¢ leku o`fö d¢ lkFk c<+k gqvk FkkA dqN 

LFkku®a ij jl©yh dh xkaBs eokn ls Òjs fiaM F®A lw{en'khZ; ijh{k.k 

esa ;Ñr dk lkekU; okLrqdyk Lo#i [kRe g® x;k FkkA js'®nkj 

la;®th Ård d¢ QSyko d¢ lkFk ;Ñr dh nhokj®a esa e®Vkiu gqvk 

,oa cM+s iSekus ij Qkbcz®fll us ;Ñr iSjsUdkbek d® fofÒUu pSuy®a 

esa foÒkftr fd;kA nzO;eku vfu;fer M®fj;®a ,oa vlarr 

lkbV®IykfTed lhekv®a d¢ lkFk cgqÒqt d®f'kdkv®a d¢ Vsªfcdqys ls 

cuk gqvk FkkA V~;wej d®f'kdkv®a esa Ápqj ek=k esa eghu 

xzSU;wy®IykTe ,oa ,dy ls dÒh&dÒh ,dkf/kd ¼x®y ls yEch½ 

vesicular ukfÒd ftlesa njnjk Ø®esfVu iqat ,oa ,d ls dbZ 

Áeq[k ukfÒd dk g®uk n'kZkrk gSA bu d®f'kdkv®a us mYys[kuh; 

anisocytosis, anisokaryosis, nuclear atypia ,oa de 

mitotic nj ls g®uk fn[kk;kA fu;®IykfLVd d®f'kdkv®a dk xaÒhj 

Álkj xazfFk;® dh lajpukv®a esa cny x;kA ;gka ij d®f'kdh; 

fooj.k u"V gqvk ,oa foÒsnd vfÒjatu n'kkZrk gS fd ;s d®f'kdh; 

,oa karyorrhectic vo'®"k ¼xys gq,½ o eokn ;qDr xkaB d¢ lkFk 

cny x,A Peritumoral ;Ñr M®fj;ka ifjoZu'khy jDr&ladqpu 

,oa jDr L=ko d¢ lkFk nch gqbZ FkhA

E. coli ds eae gene  ¼890 chih½ 
dk ihlhvkj loa/kZu

E. coli ds stx2 gene  ¼381 chih½ 
dk ihlhvkj loa/kZu

HksM+ esa ;d`r d®f'kdh dSalj ds LFkwy ,oa ÅrdO;kf/kdh; y{k.k

,utwfVd usty ,fMu®dkflZu®ek% flracj 2019 d¢ eghus esa 

i¡okfy;k xk¡o d¢ fdlku ,d rjQk exophthalmos] vk¡[k¨a ls 

ikuh fxjuk] pDdj yxkuk ,oa va/kkiu g®us d¢ uSnkfud y{k.k®a d¢ 

lkFk ÒsM+ ys dj vk,A rhu jsoM+®a dh yxÒx 400 ÒsM+®a dk 

fpfdRldh; ijh{k.k ,oa ,d ÒsM+ dk 'ko ijh{k.k fd;k x;kA 

fpfdRldh; ijh{k.k ij us=&x®yd dk ,d rjQ ckgj fudyk 

g®uk] [kjkal okyk 'olu 'k®j] va/kkiu] uFkqu®a dk QM+duk] [kqys 

eqag ls 'okal ysuk] pDdj yxkuk ,oa ek¡lisf'k;®a dk rsth ls {kj.k 

g®uk ik;k x;kA vuqÒotU; fpfdRldh; Á;kl Qynk;h ugh 

FkkA ;s ekeysa yxÒx 10 Áfr'kr vkcknh d® ÁÒkfor djus okyk 
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,utwfVd usty ,fMu®dkflZu®ek g®us dk lansg ekuk x;kA xSx 

thu ihlhvkj ¼F: GCTGCTTTRAGACCTTATCGAAA ,oa 

R: ATAC TGCAGCYCGATGGCCAG½ vk/kkfjr ÁkjafÒd 

v/;;u ,oa ca/ku ,atkbe ikpu fo'ys"k.k ij bls 229 chih vkdkj 

d¢ ,Eifyd®u }kjk ÒsM+®a d® ÁÒkfor djus okys ,utwfVd usty 

V~;wej fo"kk.kq ¼ENTV-1½ ds #i esa igpkuk x;kA 

bp

200
229

HksM+ esa bZ,uVh fo"kk.kq igpku
¼iafDr ,e% Mh,u, lksiku] iafDr 1&3% uewuksa esa 
ENTV-1 gag gene dk 229 chih amplicon] 

iafDr 4% No template fu;af=r½

M       1        2       3         4     bp

Qq¶Qql esa Vîwejpsgjs dh fo"kerk ds lkFk mHkjk gqvk nk;ka us=xksyd ,oa 
us=xksyd ds ihNs Vîwej

,utwfVd usty ,fMu®dkflZu®ek

HksM+ ds pyogranulomatous ;d`r ls i`Fkd fd;s x;s 
C. pseudotuberculosis ds Mh,u, dk ihlhvkj loa/kZu

(Lane 1: DNA ladder, lane 2: PLD-924 bp and 12S rRNA-270 bp, lane 3:12S 
rRNA-270 bp in CL negative sheep liver, lane 4: PLD-924 bp from C. 
pseudotuberculosis isolate, lane 5: no template control, lane 6: known 

negative E. coli DNA)

bp

924

270

1          2          3          4         5          6    

1466
924

245
173

1    2    3   4    5    6    7    8  9   10  11 12  13  14   15

291
226

bp bp

HksM+ ds pyogranulomatous ;d`r ls i`Fkd fd;s x;s 
C. pseudotuberculosis ¼iafDr 2&7½ dk ihlhvkj loa/kZu

(Lane 1, 9: DNA Ladder, lane 2: 16S rRNA-1466 bp, lane 3, 10: PLD-924 bp, 
lane 4, 11: fagA-245 bp, lane 5, 12: fagB-291 bp, lane 6, 13: fagC-173 bp, lane 
7, 14: fagD-226 bp, lane 8, 15: negative control, lane 10-14:  positive control 

C. pseudotuberculosis)

Pyogranulomatous ;d`r 'k®Fk% 'ko ijh{k.k ij ;Ñr esa cnyh 

gqbZ fLFkjrk] vkÑfr ,oa vkdkj d¢ lkFk pyogranuloma ds dbZ 

fcnaq ns[® x,A Ård foÑfr ijh{k.k xBku®a d¢ pkj®a rjQ 

Qkbcz®fll d¢ {®= ns[® x,A xys gq, {®=®a esa eokn d®f'kdk,a] 

e®u®U;wfDy;j d®f'kdk,a ,oa dqN fo'kky d®f'kdk,a Òjh gqbZ FkhA 

;g ekeyk ;Ñr d® ÁÒkfor dju s okyk visceral caseous 

lymphadenitis dh iqf"V djrk Fkk ,oa C. pseudotuberculosis 

d¢ dkj.k ls gqvkA eokn lkexzh dk thok.kqoh; ,oa 16S rRNA 

thu foLrkj.k rFkk J`a[kyu us C. pseudotuberculosis dh 

igpku dhA PCR }kjk C. pseudotuberculosis i`Fkd fo"©ys 

dkjd tSls pld, fagA, fagB, fagC ,oa fagD thu d¢ fy, 

ldkjkRed tk¡ps x,A

HksM+ ds ;d`r esa caseous ?kko ,oa ÅrdO;kf/kdh; ifjorZu
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j®x tk¡p% Ziehl-Neelsen vfÒjatu ij tk¡ps x, esaxfu;ksa ds 64 
uewuksa esa ls 27 ¼42-19 Áfr'kr½ tksgfut chekjh d¢ fy, ldkjkRed 
ik, x,A Ård fod`fr v/;;u ij lÒh 8 tksgfut chekjh ls 
xzflr HksM+®a esa isjkV~;qcjdqy®fll d¢ fof'k"V y{k.k ik, x,A         
IS 900 PCR ij lÒh HksM+sa MAP d¢ fy, ldkjkRed ikbZ x;haA 
#f/kj foKku laca/kh ijh{k.k ij] fyEQ®lkbZV®ihfu;k o jDrkYirk 
ikbZ xbZA lhje dqy Á®Vhu ,oa ,Ycqfeu Lrj lkFkZd #i ls de 
gq,( gkykadh] QkLQ®jl] eSXuhf'k;e ,oa dSfY'k;e esa d®bZ ifjorZu 
ugh gqvkA vkjchihVh }kjk tk¡ps x, 296 lhje uewuksa esa ls] 38 

¼12-84 izfr”kr½ uewusa czqlyksfll ds fy, ldkjkRed ik, x,A 
e`rtUe ¼8½ ekey®a d¢ lw{eftok.kqoh; ÁlaLdj.k ,oa ijh{k.k ij 
laØked thok.kq ÁkIr ugh gq,A 'ko ijh{k.k d¢ n©jku ,df«kr 
Ård®a dk Ård fod`fr ijh{k.k lsfIVlhfe;k ¼3½] fpjdkfyd 
eokn ;qDr cz®ad®U;qe®fu;k ¼3½] rhoz jDrL«kkoh vka«k'k®Fk ¼4½ ,oa 
isjkV~;qcjdqy®fll ¼8½ dk g®uk n'kZkrk gSA QkeZ ,oa Á{®«k d¢ jsoM+®a 
ls dqy 176 ey uewu®a ¼vko';drk vk/kkfjr½ dk ijh{k.k 
strongyle ¼29-0 Áfr'kr½] Trichuris ¼4-0 Áfr'kr½] 
Strongyloides ¼6-3 Áfr'kr½] Moneizia ¼5-7 Áfr'kr½ ,oa 
Eimeria ¼26-7 Áfr'kr½ dh O;kidrk n'kZrk gSA bld¢ lkFk Á{®«k 
d¢ uewu®a esa amphistomes ¼2-8 Áfr'kr½ ,oa Schistosoma 

indicum ¼0-56 Áfr'kr½ dh Òh O;kidrk vafdr dh xbZA Á{®«k 
vUo s a " k.k® a ij j soM+ LFkkfud xfrÒax@sway back ] 
ikj,fEQLV®fe,fll] vQkjk] [kfut rRo®a dh deh] contagious 

ecthyma ,oa thok.kqoh; vka«k'k®Fk ls ÁÒkfor ik, x,A

HksM+ksa eas fgekadl dVakVZl ds fo:) izfrjks/krdrk gsrq 

vkuqoaf'kdh; ewY;k¡du ,oa foLrkjhdj.k ¼laLFkku 

ifj;kstuk % ,thch@01@03@17&20½

,l-,l- feJk] lh-ih- LOk.kZdkj] xksiky xksokus ¼30-11-2019 rd½] jktho 

dqekj ,oa vkbZ-,l- pkSgku ¼30-11-2019 rd½

fgekadl dVakVZl izfrjks/kd jsoM+ dk foLrkj gsrq ekyiqjk ,oa 

vfodkyhu uLyksa dh foHksnh ykbZuksa esa p;u ,oa inter-se lekxe 

dk iz;ksx fd;k tk jgk gSA

izkd`frd voLFkk esa inter-se eseuksa esa LVªksaxkbZy laØe.k 

dh rhozrk% o"kZ 2007&19 d¢ n©jku inter-se lekxe ls mRiUu 

eseuksa dh esaxfu;ksa esas ekfld vkSlr v.Mksa dh la[;k ekyiqjk esa  

41-7 ¼Qjojh½ ls 1461-4 ¼flrEcj½ v.Ms izfr xzke vkj&ykbZu esa 

,oa 118-7 ¼ekpZ½ ls 2868-3 ¼flrEcj½ v.Ms izfr xzke ,l&ykbZu esa 

rFkk vfodkyhu uLy esa 50-0 ¼Qjojh½ ls 2197-5 ¼flrEcj½ v.Ms 

izfr xzke vkj&ykbZu esa ,oa 108-1 ¼tqykbZ½ ls 3771-0 ¼flrEcj½ 

v.Ms izfr xzke ,l&ykbZu esa jghA ,d o"kZ dh vk;q rd 

vkj&ykbZu esa iSnk gq, eseua®a esa laØe.k dh rhozrk vf/kdrj 

volj®a ij de jghA  

izkd`frd voLFkk esa inter-se eseuksa esa mRikndrk Án'kZu% 

;g ik;k x;k dh n®u®a ykbZu®a dh inter-se larfr;®a esa 'kkjhfjd 

Òkj rFkk Åu mRiknu yxÒx leku jgsA tUe ls 12 eghu®a dh 

vk;q rd inter-se eseuksa esa v©lr nSfud Òkj ÁkfIr n®u®a ykbZu®a esa 

yxÒx leku jgh rFkk ekyiqjk esa 88-71 xzke ¼,l&ykbZu½ ls    

94-66 xzke ¼vkj&ykbZu½ rd ,oa vfodkyhu uLy esa 91-18 xzke 

¼,l&ykbZu½ ls 93-51 xzke ¼vkj&ykbZu½ rd jghA

p;fur ykbZu®a dk Án'kZu% o"kZ 2019 d¢ nkSjku ekyiqjk uLy esa 

ekfld v©lr FEC 35-6 ¼Qjojh½ ls 1297-1 ¼flrEcj½ v.Ms izfr 

xzke vkj&ykbZu esa ,oa 65-5 ¼Qjojh½ ls 4440-6 ¼flrEcj½ v.Ms 

izfr xzke rd ,l&ykbZu esa jgsA blh rjg vfodkyhu uLy esa ;g 

33-8 ¼Qjojh½ ls 1336-8 ¼flrEcj½ v.Ms izfr xzke vkj&ykbZu esa 

,oa 42-9 ¼tuojh½ ls 2505-3 ¼flrEcj½ v.Ms izfr xzke rd 

,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 

8-06 ¼vkj&ykbZu½ ls 11-58 izfr”kr ¼,l&ykbZu½ rd rFkk 

vfodkyhu esa 7-02 ¼vkj&ykbZu½ ls 12-93 izfr”kr ¼,l&ykbZu½ 

rd dh deh ikbZ xbZA vkSlr okf"kZd Åu mRiknu ekyiqjk esa    

0-942 ¼vkj&ykbZu½ ls 1-049 fdxzk ¼,l&ykbZu½ rd rFkk 

vfodkyhu esa 1-309 ¼vkj&ykbZu½ ls 1-346 fdxzk ¼,l&ykbZu½ 

rd jgkA lekxe ds vk/kkj ij vkj&ykbZUk ¼89-91 izfr”kr½ dh 

rqyuk esa ,l&ykbZu esa 100-00 izfr”kr iztuu nj ikbZ xbZA 

o"k Z 2019 d ¢ fy, okf"kdZ  eR̀; q nj 1-20 ¼,l&ykbuZ ½ l s 5-51 ifz r”kr 

¼vkj&ykbuZ ½ rd ekyijq k e as ,o a 1-09 ¼vkj&ykbuZ ½ l s 2-27 ifz r”kr 
¼,l&ykbuZ ½ rd vfodkyhu e as jghA okf"kdZ  fuiVku nj ¼eR̀; q d ¢

vfrfjDr½ ekyijq k e as 18-90 ¼vkj&ykbuZ ½ l s 31-33 ifz r”kr 
¼,l&ykbuZ ½ rd ,o a vfodkyhu e as 14-13 ¼vkj&ykbuZ ½ l s 27-27 
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,l&ykbZu dh rqyuk esa vkj&ykbZu ds  inter-se  eseuksa esa strongyle  
laØe.k dh ekfld vkSlr rhozrk esa fHkUurk ¼izfr'kr½
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ifz r”kr ¼,l&ykbuZ ½ rd jghA vkj&ykbuZ  dh ryq uk e as ,l&ykbuZ  

d ¢ jos M + l s i'kvq k as d ¢ lex z okf"kdZ  fuiVku nj dk ifjek.k yxÒx 2 

xuq k vf/kd jgkA

fuiVku nj dh #ijs[kk dk fo'ys"k.k% n®u®a uLy®a dh foÒsnh 
ykbu®a esa fuiVku nj d¢ v/;;u gsrq vÁSy 2004 ls ekpZ 2018 rd 

d¢ vk¡dM+®a dk mi;®x fd;k x;kA lÒh ek/;e®a }kjk dqy fuiVku 
nj n®u®a uLy®a dh ,l&ykbZu dh rqyuk esa vkj&ykbZu esa de 

jghA ;g 18-38 Áfr'kr ¼vkj&ykbZu½ ls 21-18 Áfr'kr 

¼,l&ykbZu½ rd ekyiqjk esa ,oa 20-39 Áfr'kr ¼vkj&ykbZu½ ls 
24-08 Áfr'kr ¼,l&ykbZu½ rd vfodkyhu esa jghA n®u®a fyax®a esa 

e`R;q }kjk fuiVku nj ,l&ykbZu dh rqyuk esa vkj&ykbZu esa 

vf/kd jghA ;g ns[kuk fnypLi jgk fd vf/kdka'k ek/;e®a }kjk 
fuiVku ij v©lr vk;q ,l&ykbZu dh rqyuk esa vkj&ykbZu esa 

vf/kd jgh t® ,l&ykbZu d¢ i'kqvksa esa vf/kd laosnu'khyrk g®us 

dk lq>ko nsrh gSA vk;q&okj fo'ys"k.k n'kZkrk gS fd 4 o"kZ dh vk;q 
rd vkj&ykbZu esa 64-5 Áfr'kr dh rqyuk esa ,l&ykbZu esa 78-5 

Áfr'kr dk fuiVku gqvkA dkj.k&okj fo'ys"k.k n®u®a ykbZu®a esa 
yxÒx leku fp«k.k n'kZkrk gAS

vkf.od v/;;u% Ovine DQB2 (exon 2) thu dk ifjo/kZu ,oa 

SSCP fo'ys"k.k% ekyiqjk ÒsM+®a dh foÒsnh ykbu®a ds jDr 

thu®fed DNA ls 277 chih ds ,Eiyhdk¡u ÁkIr fd, x,A SSCP 
fo'ys"k.k ij bu ,Eiyhdk¡u®a us cgq#irk dk Án'kZu fd;k ,oa 11 

vf}rh; SSCP Áfreku®a dk irk yxk;k x;kA

MHC-DQA ,oa DQB thu®a d¢ iw.kZ d®fMax {®«k ¼ORF½ dk 

Áo/kZu] Dy®fuax ,o J`[kayu% n®u® thu®a d¢ ORFs d¢ Áo/kZu gsrq 

ekyiqjk ÒsM+®a d¢ ÁR;sd lewg ¼vkj& ,oa ,l&ykbZu½ ls 24 i'kqvksa 

dk fu#Ìs';rk iwoZd p;u fd;k x;kA jDr uewu®a ls dqy RNA 

fudkyk x;k ,oa ÁFke yM+h cDNA la'ys"k.k fdV dk Á;®x djrs 

gq, cDNA d® la'ysf"kr fd;kA ÒsM+ fo'®"k GAPDG primer dk 

Á;®x djrs gq, cDNA dh xq.koRrk tk¡ph xbZA MHC-DQA d¢ 

'kq) ihlhvkj mRikn®a d® pJET okgd d¢ lkFk t®M+k x;k ,oa        

E. coli d¢ DH5α miÒsn®a esa cnyk x;kA

vka='kksFk ijthfork ¼vf[ky Hkkjrh; usVodZ dk;ZØe½

lh-ih- Lo.kZdkj ,oa ,Q-,- [kku

o"kZ 2019&20 d¢ tSo tyok;q fp=.k ds vuqlkj jktLFkku esa 

fgekadl dUVkV~Zl ds izlkj ds fy, vuqdwy vof/k v/kZ”kq"dh; {ks= 

esa twu ls flrEcj rd ,oa ”kq"dh; {ks= esa tqykbZ ls vxLr rd 

jghA iz{ks= ds jsoM+ksa esa LVªksUxkbZy Ñfe;ksa dh ekfld izHkkfork nj 

v/kZ”kq"dh; {ks= esa 20-0 izfr”kr ¼Qjojh½ ls 79-0 izfr”kr ¼vxLr½ 

rd CWMP esa rFkk 22-4 izfr”kr ¼Qjojh½ ls 76-2 izfr”kr 

¼vxLr½ rd MWMP ds rgr ik;h xbZA v/kZ”kq"dh; {ks= ds jsoM+®a dh 

rqyuk esa ”kq"dh; {ks= esa LVªksUxkbZy Ñfe;ksa dh ekfld izHkkfork nj 

vf/kdk'ka volj®a ij cgqr de jgh rFkk MWMP ds rgr 5-9 

izfr”kr ¼fnlEcj½ ls 19-1 izfr”kr ¼vDVwcj½ rd jghA n®u®a {®=® esa 

iz{ks= d¢ jsoM+®a dh rqyuk es QkeZ jsoM+®asa esa LVªksUxkbZy Ñfe;ksa dh 

izHkkfork nj vf/kd ns[kh xbZA MWMP ds rgr jsoM+ksa esa ekfld 

izHkkfork nj 36-0 izfr”kr ¼tuojh½ ls 92-8 izfr”kr ¼flrEcj½ rd 

dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa ,oa 9-7 

izfr”kr ¼eÃ½ ls 37-0 izfr”kr ¼vxLr½ rd e: {ks=h; ifjlj] 

chdkusj esa jghA 

VªkbZD;wfjl iztkfr rFkk LVªksaxkbZyksbZfMl isihyksll dk okf"kZd 

laØe.k 0-81 ¼”kq"dh; QkeZ½ ls 2-17 izfr”kr ¼v/kZ&”kq"dh; QkeZ½ 

rd ,oa 2-22 ¼”kq"dh; iz{ks=½ ls 15-78 izfr”kr ¼v/kZ&”kq"dh; QkeZ½ 

rd jgkA v/kZ&”kq"dh; QkeZ jsoM+ksa esa ,l- isihyksll dh izHkkfork 

twu ls uoEcj ds nkSjku vf/kd ¼>15 izfr”kr½ jghA i.kZ Ñfe;®a dk 

laØe.k dsoy v/kZ&”kq"dh; {ks= ds iz{ks= jsoM+ksa gh vafdr fd;k 

x;kA v/kZ&”kq"dh; {ks= ds iz{ks= jsoM+ksa esa ,EihLVksELk dh okf"kZd 

izHkkfork nj 2-44 izfr”kr ¼0-72 izfr”kr fnlEcj ls Qjojh d¢ 

n©jku ls 6-51 izfr”kr rd ekpZ ls eÃ d¢ n©jku½ jghA bl o"kZ 

iz{ks= jsoM+ksa esa Qsfl;ksyk tkbZtsufVdk dh izHkkfork nj 'kwU; jghA 

flLVkslksek bZfMadk dh okf"kZd izHkkfork nj 0-09 izfr”kr      

P1   P2      P3     P4      P5     P2      P6     P7      P8     P9     P9     P9      P9    P10    P11

PCR-SSCP of Ovine MHC-DQB2 gene 
(11 unique SSCP patterns)

1               2              3              4              L             5

Quality check of cDNA using GAPDH primer specific 
PCR (Lane 1-4: PCR products; Lane-L: 50 bp DNA ladder; Lane 

5: non-template PCR control)
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¼'kwU; izfr”kr ekpZ ls vxLr d¢ n©jku ls 0-21 izfr”kr rd 

flrEcj ls uoEcj d¢ n©jku½ jghA jsoM+ksa ds nksuksa izdkj ds izca/ku 

O;oLFkk esa eksfuft;k laØe.k dh okf"kZd izHkkfork nj “kq"dh; {ks= 

dh rqyuk esa v/kZ&”kq"dh; {ks= esa vis{kkd`r vf/kd jghA vkbZesfj;k 

iztkfr dh okf"kZd izHkkfork nj 21-07 izfr”kr ¼”kq"dh; QkeZ½ ls  

34-10 izfr”kr ¼v/kZ&”kq"dh; QkeZ½ rd jghA

v/kZ&”kq"dh; {ks= ds iz{ks= esa vxLr @flrEcj 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) 36-6 ¼tuojh½ ls 1291-9 

vaMs izfr xzke ¼vxLr½ rd rFkk o"kZ esa ,d ls vf/kd ckj Qjojh]  

ekpZ ,oa vxLr esa nok fiyk, ¼CWMP½ jsoM+ksa esa 44-6 ¼ekpZ½ ls 

1609-5 vaMs izfr xzke ¼twu½ rd jgkA ”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 3-7 ¼vxLr½ ls 34-0 vaMs izfr 

xzke ¼vDVwcj½ rd jgkA Òk-Ñ-vuq-i-&d¢-Òs-Å-vuq-l-a] vfodkuxj 

¼v/kZ&”kq"dh; {ks=½ ij vaM+ks dh la[;k dk ekfld vkSlr 65-4 

¼tuojh½ ls 2663-3 ¼flrEcj½ v.Ms izfr xzke rd ,oa jgkA e{®i] 

chdkusj ¼“kq"dh; {ks=½ ij 12-5 ¼eÃ½ ls 134-6 ¼flrEcj½ v.Ms izfr 

xzke rd jgkA v/kZ&”kq"dh; QkeZ esa 35&55 izfr”kr ls vf/kd HksM+ksa 

esa 1000 ls vf/kd v.Ms izfr xzke gksuk twu ls flrEcj d¢ n©jku 

ik;k x;kA gkykafd iz{ks= ds jsoM+ksa esa ,slk dsoy vxLr esa ik;k 

x;kA “kq"dh; {ks= esa 1000 ls vf/kd v.Ms izfr xzke 'kwU; izfr”kr 

Á{®= jsoM+®a ds i'kqvksa esa dh rqyuk esa vf/kdre 2-4 izfr”kr QkeZ 

jsoM+®a ds i'kqvksa esa vDVwcj esa jgkA
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jktLFkku ds HksM+ jsoM+ksa esa strongyle laØe.k dh rqyukRed ekfld rhozrk
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foLVk lao/kZu ij v/kZ&”kq"dh; {ks= esa fgekadl dUVkVZ~l dk 

ekfld vuqÒkx 5-38 ¼ekpZ½ ls 87-82 Áfr'kr ¼tqykÃ½ rd Á{®= esa 

,oa 17-50 ¼ekpZ½ ls 99-20 Áfr'kr ¼vxLr½ rd QkeZ jsoM+ksa esa jgkA 

VªkbZdksLVªksaxkbZyl iztkfr dk ekfld vuqÒkx 3-84 ¼vxLr½ ls  

89-54 Áfr'kr ¼ekpZ½ rd Á{®= esa ,oa 6-00 ¼vxLr½ ls 67-25 

Áfr'kr ¼uoEcj½ rd QkeZ jsoM+ksa esa jgkA bZlksQsxksLVksee iztkfr 

dk vuqÒkx Á{®= jsoM+ksa esa flrEcj] fnlEcj o tuojh esa de Lrj 

ij jgk gkykafd QkeZ jsoM+ksa esa ;g o"kZ Òj jgk ,oa 2-00 Áfr'kr 

¼vxLr½ ls 53-00 Áfr'kr ¼vÁSy½ rd jgkA v/kZ&”kq"dh; QkeZ esa 

vis{kkÑr 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

ekfld fp=.k flrEcj ls Qjojh rd dsoy o;Ld d`fe okys 

,cksestkbZ esa rhoz deh n”kkZrk gSA ,ckseste “ys"ek dk ikpd djus 

ij vDVwcj ls ekpZ ds nkSjku gkbZiksck;ksfVd fgekadl dUVkZV~l 

ykokZ lkFkZd vuqikr esa fo|eku ik, x,A HksM+ksa esa o;Ld fgekadl 

dUVkZV~l dh ekfld vkSlr la[;k twu ls flrEcj rd dh vof/k 

ds nkSjku 500 izfr ,ckseste ls vf/kd jghA ,sckseste “ys"ek esa L  4
dh la[;k vÁSy ls flrEcj rd de ¼<15½ rFkk vDVwcj ls c<+rh 

gqbZ tuojh esa vf/kdre ¼545-6 L @,sckseste½ jghA ,sckseste esa 4

o;Ld ,oa L  ds vuqikr dk fo”ys'k.k n”kkZrk gS fd vDVwcj & 4

ekpZ ds nkSjku o;Ld Ñfe;®a d¢ vuqÒkx ¼<50 Áfr'kr½ dh rqyuk 

esa L  ds vuqHkkx dh vf/kdrk ¼>50 Áfr'kr½ gksrh gSA4

 
vfodkuxj esa o"kZ 2012 ls 2020 ds nkSjku ekfld vkSlr rkih; 

vknzZrk lwpdkad dk lkFkZd :Ik ¼p<0.001½ ls 15-57 ¼tuojh½ ls 

33-03 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 vizSy ls vDVwcj rd gksrk gSA ifjofrZr Ñfe izca/ku ;kstuk 

ds rgr easxfu;ksa esa v.Mksa dh la[;k dk ekfld vkSlr lkFkZd :Ik 

ls 210-38 ¼tuojh½ ls 3148-13 vaMs izfr xzke ¼flrEcj½ rd jgkA 
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L  fgekadl dUVkZV~l dk vuqikr4
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,sckseste esa o;Ld Ñfe dh la[;k dk ekfld vkSlr 24-87 izfr 

HksM ¼ekpZ½ ls 1238-53 izfr HksM+ ¼flrEcj½ rd jgkA ,scksesty 
“ys"ek esa L  dh la[;k dk ekfld vkSlr 0-16 ¼tqykbZ½ ls 541-94 4

izfr ,sckseste ¼tuojh½ jgkA rkih; vknzZrk lwpdkad dk nksuks 

easxfu;ksa esa v.Mksa dh la[;k rFkk ,ckseste esa Ñfe;ksa dh la[;k ds 

lkFk /kukRed laca/k tcfd L  la[;k ds lkFk foifjr laca/k n”kkZrk 4

gSA vDVwcj ls ekpZ ds nkSjku esaxfu;ksa ds v.Mksa dh la[;k rFkk L  4
la[;k esa lkFkZd :Ik ls _.kkRed lg&laca/k bl /kkj.kk dks 

izfrikfnr djrk gS fd fg- dUVkZV~l esa gkbiksck;ksfll gksrk gSA

tyq kÃ] 2019 d ¢ eghu s e as v/k&Z ”k"q dh; jktLFkku l s 9 Á{®= ,o a 4 Qke Z

jos M®+  a l s tek fd, x, ey d ¢ ueuw ® a dk in- vitro vM a lps u ijh{k.k 
¼EHA½ fd;k x;kA Á{®= jos M®+  a ¼77-8 Áfr'kr½ e as lex z v©lr ED50 

eku ¼0-154 µg TBZ/ml½ fg- dUVkVZ l~  d ¢ BZ Áfrj®/kh miÒns ® a dh 

O;kidrk dk l>q ko nrs k gAS  gkykfa d] Qke Z jos M®+  a ¼Òk-Ñ-vu-q i-&d-¢ Ò-s Å-

vu-q l-a ] vfodkuxj½ e as BZ d ¢ Áfr fg- dUVkVZ l~  e as loa ns u'khyrk ¼0-

154 µg TBZ/ml dk v©lr ED eku½ fn[kkÃ xÃA50 

Òk-Ñ-vuq-i-&d¢-Òs-Å-vuq-la-esa BZ var%Ñfeuk'kd dk mi;®x can 

djus d¢ ckn] lkeqnkf;d ruqdj.k ,oa fj¶;qth;k ¼QkeZ pjkxkg d® 

BZ laosnh fgekadl dUVkZV~l /kkj.k djus okys [kjhns x, i'kqv©a ls 

lanwf"kr djkuk ,oa j.kuhfrd var%Ñfeuk'kd nokdj.k d¢ le; 

d® ÁkjafÒd ekulwu ls e/;&nsj ekulwu d¢ n©jku f[kldkuk½ dh 

vo/kkj.kk,a ykxq djusa ij BZ okilh d¢ 22 o"kZ ckn fg- dUVkZV~l 

d¢ fo#) BZ dh ÁÒkodkfjrk ¼86&93 Áfr'kr½ esa ,d lkFkZd 

lq/kkj gqvkA

vukj ¼Punica granatum½ d¢ Qy®a d¢ fNyd®a] Aloe vera] 

ukjxqaMh ¼Vitex negundo½ ,oa N®Vk x®[k# ¼Tribulus 

terrestris½ dh ifÙk;®a d¢ tyh;] bFksu®fyd o feF®u®fyd vdZ 

d® fg- dUVkZV~l d¢ fo#˜ vMa lspu ¼EHA½ ,oa ykokZ e`R;q ¼LMA½ 

ij[k ij in vitro ewY;kadu fd;k x;kA vMa lspu ij[k ij lÒh 

vdZ ökjk vaM® esa Òzq.k fodkl ij d®Ã fuj®/kd çÒko ugh ns[kk 

x;kA P. granatum Qy®a d¢ fNyd®a d¢ lÒh rhu®a vdZ ¼5-00& 

20-00 fexzk@feyh½ us vaM® d¢ lspu d® mRÑ"V lkanzrk&fuÒZj 

Áfrcaf/kr ¼>99 Áfr'kr½ fd;kA vMa lspu Áfrca/k gsrq lexz v©lr 

IC eku tyh;] bFksu®fyd o feF®u®fyd vdZ d¢ fy, Øe'k% 1-50 

38] 2-44 ,oa 5-09 fexzk@feyh jghA

Aloe vera ifÙk;®a d¢ lÒh rhu®a vdZ us vaM® d¢ lspu d® mRÑ"V 

?kaVhuqek çk#i esa Áfrcaf/kr ¼5-00&20-00 fexzk@feyh tyh; vdZ 

d¢ lkFk >99 Áfr'kr vMa lspu Áfrca/k½ fd;kA vMa lspu Áfrca/k 

gsrq lexz v©lr IC eku tyh;] feF®u®fyd o bFksu®fyd vdZ d¢ 50 

fy, Øe'k% 0-44] 0-40 ,oa 0-85 fexzk@feyh jghA V. negundo 

ifÙk;®a d¢ d¢oy tyh; vdZ us vaM® d¢ lspu Áfrca/k ij 0-24 

fexzk@feyh v©lr IC eku d¢ lkFk mYys[kuh; ÁÒko n'kkZ;k 50 

x;kA T. terrestris ifÙk;®a d¢ n®u®a tyh; o feF®u®fyd vdZ d¢ 

lkFk vMa lspu ij lkanzrk&fuÒZj Áfrcaf/kr ÁÒko ns[kk x;kA esa 

Áfrcaf/kr ¼5-00&20-00 fexzk@feyh tyh; vdZ >99 Áfr'kr vMa 

lspu Áfrca/k½ fd;kA vMa lspu Áfrca/k gsrq lexz v©lr IC eku 50 

tyh;] feF®u®fyd o bFksu®fyd vdZ d¢ fy, Øe'k% 0-44] 0-40 ,oa 

0-85 fexzk@feyh jghA

ykokZ e`R;q ij[k ij P. granatum Qy®a d¢ fNyd®a d¢ lÒh rhu®a 

vdZ us 2-50 fexzk@feyh dh U;wure lkanzrk d¢ lkFk mRÑ"V ykokZ 

ekjd fØ;k n'kkZÃA ykokZ e`R;q gsrq lexz v©lr LC eku tyh;] 50  

bFksu®fyd o feF®u®fyd vdZ d¢ fy, Øe'k% 0-55] 0-64 ,oa 0-82 

fexzk@feyh jghA Aloe vera d¢ lÒh rhu®a vdZ us 1-25 

fexzk@feyh dh U;wure lkanzrk d¢ lkFk >70 Áfr'kr ykokZ ekjd 

fØ;k n'kkZÃA ykokZ e`R;q gsrq lexz v©lr LC eku tyh;] 50  

feF®u®fyd o bFksu®fyd vdZ d¢ fy, Øe'k% 1-78] 0-83 ,oa 0-85 

fexzk@feyh jghA V. negundo ifÙk;®a d¢ lÒh rhu®a vdZ dh 2-50 

ls 10-00 fexzk@feyh lkanzrk us mRÑ"V ykokZ ekjd ¼>95 Áfr'kr½ 
fØ;k n'kkZÃA lkFk >70 Áfr'kr ykokZ ekjd fØ;k n'kkZÃA ykokZ   

e`R;q gsrq lexz v©lr LC eku tyh;] feF®u®fyd o bFksu®fyd 50 

vdZ d¢ fy, Øe'k% 0-35] 1-52 ,oa 1-72 fexzk@feyh ÁkIr dh xÃA 

T. terrestris ifÙk;®a d¢ lÒh rhu®a vdZ us mRÑ"V lkanzrk&fuÒZj 

ykokZ ekjd fØ;k n'kkZÃA ykokZ e`R;q gsrq lexz v©lr LC eku 50 

tyh;] feF®u®fyd o bFksu®fyd vdZ d¢ fy, Øe'k% 0-49] 0-16 ,oa 

0-31 fexzk@feyh ÁkIr dh xÃA

lcls de IC ,oa LC eku d¢ vk/kkj ij ;g vuqeku yxk;k tk 50 50 

ldrk gS fd P. granatum Qy®a d¢ fNyd®a dk tyh; vdZ 

mPpre vaM ekjd ,oa ykokZ ekjd fØ;k,a ÁLrqr djrk gSA Aloe 

vera ifÙk;®a d¢ feF®u®fyd vdZ ökjk mPpre vaM ekjd ,oa ykokZ 

ekjd fØ;k,a rRi'pkr~ tyh; vdZ ökjk vaM ekjd ,oa bFksu®fyd 

vdZ ökjk ykokZ ekjd fØ;k O;Dr dh xÃA V. negundo ifÙk;®a d¢ 

tyh; vdZ esa fg- dUVkZV~l d¢ fo#ö Ácy vaM ekjd ,oa ykokZ 

ekjd fØ;k,a FkhA T. terrestris ifÙk;®a d¢ feF®u®fyd vdZ ökjk 

mPpre vaM ekjd ,oa ykokZ ekjd fØ;k,a O;Dr dh xÃA

Mass spectrophotometer lalwpd ;qDr xSl Ø®esV®xzkQh 

¼GC-MS½ fo'ys"k.k ij P. granatum Qy®a d¢ fNyd®a d¢  

feF®u®fyd vdZ vdZ esa 1, 3-Propanediol, 2-(hydroxymethyl) 

-2-nitro- ¼52-30 Áfr'kr½ ,oa 5-Hydroxymethylfurfural ¼12-66 
Áfr'kr½ dh vf/kdre ek=k d ¢ lkFk 24 i®/k&jlk;u ;®fxd¨ a dk  

g®uk n'kkrZ k gAS  Aloe vera ifÙk;® a d ¢ feF®u®fyd vd Z d ¢ Ø®eVs ®xkz e 
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QkeZ Ik'kqvksa esa uotkr e`R;q nj ¼vf[ky Hkkjrh; usVodZ 

dk;ZØe½

,l-vkj- 'kekZ] Lkh-ih- Lo.kZdkj] th-th- lksuko.ks] dY;k.k Ms         

¼30-11-2019 rd½ ,oa T;®fr dqekj ¼23-11-2019 rd½

uotkr eseu®a es e`R;q nj% o"kZ 2019 esa] jktLFkku d¢ laxfBr 

Qke®Z esa lexz okf"kZd uotkr e`R;q nj 6-53 izfr”kr ¼11-44 
izfr”kr vfodkuxj esa] 1-02 izfr”kr chdkusj esa½ jghA eq[; uLy®a 

esa ;g 0-67 izfr”kr ekjokM+h esa ¼'kq"dh; {®=½ ls 23-08 izfr”kr 

vfodkyhu ¼v/kZ&'kq"dh; {®=½ esa jghA n®u®a {®=®a esa] uotkr eseu®a 

dh e`R;q nj esa vk;q c<+us d¢ lkFk ,d foijhr Áfreku 

¼hebdomadal voLFkk dh rRdky pj.k] 0&1 fnu dh vk;q esa 

vf/kdre 2-40 Áfr'kr dh e`R;q nj½ ns[kk x;kA ldy #i ls 

hebdomadal ,oa post-hebdomadal voLFkk dk uotkr e`R;q 

esa Øe'k% 88-07 ¼90-17 Áfr'kr & d¢-Òs-,oaÅ-v-la-( 62-50 Áfr'kr 

& e-{®-i-½ ,oa 11-92 Áfr'kr ¼9-90 Áfr'kr & d¢-Òs-,oaÅ-v-la-(  

37-50 Áfr'kr & e-{®-i-½ ;®xnku jgkA

uotkr e`R;q nj esa dkjd&okj Áfr'kr ;®xnku% n®u®a QkeZ esa] 

voLFkk&okj uotkr e`R;q nj esa ,d foijhr Áo`fRr ns[kh xÃA d¢-

Òs-,oaÅ-v-la-] vfodkuxj esa uotkr thou dh n®u®a voLFkkv®a esa 

uj ,oa eknk eseu®a d¢ chp e`R;q nj esa ;®xnku yxÒx leku Ák#i 

esa ik;k x;kA bl o"kZ eseus d¢ tUe Òkj dk lexz uotkr voLFkk 

d¢ n©jku e`R;q nj esa ;®xnku ij d®Ã Li"V ÁÒko ugh ik;k x;k] 

gkyk¡fd] d¢-Òs-,oaÅ-v-la-] vfodkuxj ij 0&1 fnu dh vk;q d¢ 

eseu®a esa] tUe Òkj dk e`R;q nj esa ;®xnku d¢ lkFk ,d _.kkRed 

laca/k dk g®uk ns[kk x;kA uotkr e`R;q nj esa eseuk Òkj% ekrk Òkj 
<0-100 okys eseu®a esa hebdomadal voLFkk d¢ lÒh rhu®a pj.k®a 

esa mPprj ;®xnku ns[kk x;kA Álo d¢ oDr eknk dk Òkj] 
hebdomadal voLFkk d¢ rRdky pj.k esa <25-0 fdxzk Òkj okyh 

ÒsM+®a ls iSnk gq, eseu¨a ökjk vf/kdre ¼57-89 Áfr'kr½ ;®xnku nsuk 

n'kZkrk gSA Álo d¢ oDr eknk dh vk;q d¢ vk/kkj ij 

hebdomadal voLFkk esa vf/kd vk;q ¼>6 o"kZ dh vk;q½ okyh ÒsM+®a 

ls iSnk gq, eseu¨a dk vf/kdre ;®xnku FkkA e-{®-i-] chdkusj ij 
hebdomadal ,oa post-hebdomadal voLFkk esa e`r eseu®a dk 

vuqÒkx leku ¼50-0 Áfr'kr½ jgkA

eseu¨a esa uotkr e`R;q d¢ dkj.k % d¢-Òs-,oaÅ-v-la-] vfodkuxj 

ij] uotkr e`R;q nj esa ;Ñr 'k®Fk dk vf/kdre ¼23-76 izfr”kr½ 

rRi'pkr lsIVhlheh;k @VksDlheh;k ¼20-79 izfr”kr½] vk?kkr ¼17-

82 izfr”kr½] fueksfu;k ¼14-85 izfr”kr½ o nLr ¼7-92 izfr”kr½ dk 

;ksxnku jgkA voLFkk&okj uotkr e`R;q d¢ Ácy dkj.k®a esa post-

hebdomadal voLFkk esa nLr] fueksfu;k ,oa ;Ñr 'k®Fk d¢ 

foijhr hebdomadal voLFkk esa ;Ñr 'k®Fk] lsIVhlheh;k@ 

VksDlheh;k ,oa vk?kkr jgSA vkxs pj.k fo'®"k fp=.k ;Ñr 'k®Fk ,oa 

vk?kkr 0&1 fnu dh mez] lsIVhlheh;k@VksDlheh;k ,oa ;Ñr 'k®Fk 

u 2&3 fnu dh mez] nLr 4&7 fnu dh mez ,oa nLr] fueksfu;k ,oa 

;Ñr 'k®Fk 8&28 fnu dh mez okys eseu®a esa uotkr e`R;q d¢ Áeq[k 

dkj.k g®uk n'kkZrk gSA e-{®-i-] chdkusj ij fueksfu;k ,oa nLr  
¼25-00 izfr”kr ÁR;sd½ ,oa ;Ñr 'k®Fk ¼12-50 izfr”kr½ uotkr 

e`R;q d¢ Áeq[k dkj.k gAS

eseu®a esa uotkr e`R;q nj ,oa ok;q'khr lwpdkad ¼WCI½ d¢ 

e/; ikjLifjd laca/k % d¢-Òs-,oaÅ-v-la-] vfodkuxj ij fnlEcj 

2019 ls Qjojh 2020 rd nSfud ok;q”khr lwpdkad fp=.k 
2pje”khr fnolksa ¼WCI>400.1 Kcal/m /h½ d¢ vuqÒkx esa 

2018&2019 ¼87-78 izfr”kr½ dh rqyuk esa deh ¼56-04 izfr”kr½ 

n”kkZrk gSA nSfud ok;q”khr lwpdkad d¢ vuqlkj e`R;q dk forj.k] 

2019&2020 esa uotkr e`R;q nj 3-75 izfr”kr ¼WCI<300 
2Kcal/m /h½ ls 57-50 izfr”kr ¼WCI>400.1 2Kcal/m /h½ rd dk 

vuqHkkx n”kkZrk gSA 2019&2020 dh vof/k esa] uotkr e`R;qdh 
2nSfud nj 0-28 eseuk@fnu ¼WCI<300 Kcal/m /h½ ls        

20-48 eseuk@fnu ¼WCI>400.1 Kcal/m /h½ rd ns[kh xÃA

j®x vUos"k.k% “ko ijh{k.k ij] e®V s r©j ij ees u® a e as fuekfs u;k] nLr] 

;Ñr 'k®Fk ,o a lIs Vhlheh;k@VkDs lheh;k dh fofÒUu voLFkkv© a d ¢

y{k.k® a dk [kyq klk fd;kA Ård foÑfr foKku ij QQs M®+  a d ¢
parenchyma e as jDr lda fq yr jDr okfgdk,]a  fibrinous/ 

serosangunious fjlko dh mifLFkfr] interalveolar and 

interlobular septa dk e®Vkiu] alveoli e as ltw u lca /a kh d®f'kdk, a

,o a jDr L=ko] ;Ñr e as jDr L=ko] ;Ñr d®f'kdkv® a e as xyu ,o a

ltw u lca /a kh d®f'kdkv® a dh Òj&ekj rFkk xnq ® Z e a s tubules dk 

v/k%iru o Ldna h xyu ,o a glomeruli rFkk inter-tubular spaces 

e as ltw u lca /a kh d®f'kdkv® a dh Òj&ekj çe[q k y{k.k jgAS  vkra ] ân; 

,o a Iyhgk e as Òh v/k%iru o ltw u lca /a kh y{k.k ik; s x,A

1,3-Propanediol, 2-(hydroxymethyl)-2-nitro- ,oa n-

Hexadecanoic acid dh vf/kdre ek=k ¼>10 Áfr'kr½ d ¢ lkFk 26  

i®/k&jlk;u ;®fxd¨ a dk g®uk n'kkrZ k gAS  GC-MS ij V. negundo 

ifÙk;® a d ¢ feF®u®fyd vd Z e a s Benzoic acid, 4-hydroxy- ,o a 2-

Dodecen-1-yl (-)succinic anhydride dh vf/kdre ek=k ¼>20 

Áfr'kr½ d ¢ lkFk dyq  30 i®/k&jlk;u ;®fxd¨ a dh igpku dh xÃA 

GC-MS ij T. terrestris ifÙk;® a d ¢ feF®u®fyd vd Z e as 4-O-

Methylmannose dh vf/kdre ek=k ¼>69-6 Áfr'kr½ d ¢ lkFk dyq  

16 ik/S k&jlk;u ;®fxd¨ a dh igpku dh xÃA
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eseuksa ds 'ko ijh{k.k ij LFkwy O;kf/kdh; y{k.k

jDr L=kfor Qq¶Qql Qq¶Qql esa lafi.Mu Qq¶Qql esa rhoz lafi.Mu

ân; esa septicemic y{k.k vka='kksFk o`Dd esa jDr ladqyu

Acute fibrinous bronchopneumonia

Acute pulmonary congestion Acute interstitial pneumonia

Glomerulonephritis

eseuksa esa ÅrdO;kf/kdh; y{k.k
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nLr ,oa fueksfu;k ls xzflr eseuksa ls ,df=r swabs ls thok.kq 

laoZ/ku ij thok.kqv®a dh N% Átkfr;ka ¼Escherichia, 

Enterococcus, Bacillus, Shigella, Staphylococcus ,oa 
Corynebacterium½ i`Fkd dh xÃ ,oa laoZ/ku fo'®"krkv®a] 

tSojlk;u ijh{k.k®a rFkk 16s RNA PCR ,oa J`a[kyu }kjk 

igpkuh xÃA d¢-Òs-,oaÅ-v-la-] vfodkuxj ij colisepticaemia 
d¢ Ád®i ls iwoZ E. coli d¢ çeq[k serotypes O9, O87 ,oa un-

typed F®A gkykafd] o"kZ 2018&19 esa Ád®i d¢ n©jku] O11, 

O2, O26 o O120 dh Ácyrk 7 vU; serotypes ¼igys ugh 

ik;s x,½ d¢ lkFk ns[kh xÃA uotkr eseu®a ls i`Fkd fd;s x, 

E. coli d¢ dqy 20 i`FFkd®a d® NCVTCC] fglkj dks vokfIr 

gsrq Hkstk x;kA 

,aVhck;®fVd laosnu'khyrk ijh{k.k ¼ABST½ n'kkZrk gS fd E. 

fergusonii i`FFkd Methicilin, Novobiocin, Vancomycin, 

Cloxacillin ,oa Penicillin-G d¢ fo#) 100 Áfr'kr Áfrj®/kh F®A 

Enterococcus Átkfr us Cefixime, Ceftazidime, 

Cloxacillin, Methicillin ,oa Penicillin-G d¢ fo#) 100 Áfr'kr 

Áfrj®/kdrk n'kkZÃA Bacillus Átkfr d¢ fy, Bacitracin, 

Cefepime, Ceftriaxone ,oa Penicillin-G d¢ fo#) 100 

Áfr'kr Áfrj®/kdrk ikÃ xÃA Shigella Átkfr d¢ i`FFkd   
Amikacin, Bacitracin, Cloxacillin, Enrofloxacin, 

Novobiocin, Penicillin-G ,oa Vancomycin d¢ fo#) 100 

Áfr'kr Áfrj®/kh F®A Staphylococcus Átkfr us flok; 

Bacitracin, Methicillin, Penicillin-G ,oa Streptomycin d¢ 

vf/kdrj Á;®x fd, x, ,aVhck;®fVDl d¢ fy, <50 Áfr'kr dh 

Áfrj®/kdrk n'kkZÃ xÃA Corynebacterium Átkfr Penicillin-

G ¼80 Áfr'kr½ d¢ vykok yxÒx lÒh ,aVhck;®fVDl d¢ fy, 

laosnu'khy ikÃ xÃA vfodkuxj esa ÒsM+®s d¢ jsoM+ ls thok.kq 

i`FFkd®a esa ,aVhck;®fVd Áfrj®/k dh fLFkfr ij ,d iwoZO;kih 

fo'ys"k.k us Amoxicillin, Ciprofloxacin, Enrofloxacin ,oa 
Norfloxacin d¢ Áfr 100 Áfr'kr thok.kq i`FFkd®a esa Áfrj®/k 

fn[kk;kA Ofloxacin, Meropenem ,oa Amoxicillin-

clavulanate d¢ Áfr 35&55 Áfr'kr thok.kq i`FFkd®a esa Áfrj®/k 

ns[kk x;kA Chlortetracycline, Cefixime, Tetracycline ,oa  

Ceftazidime Áfrj®/kdrk e/;e Lrj ¼yxÒx 30 Áfr'kr½ Fkh 

tcfd Cefoxitin, Amikacin, Imopenem ,oa Gentamicin d¢ 

Áfr dkQh de Lrj ¼10 Áfr'kr½ FkhA

ÒsM+®a uotkr eseuksa o mudh ekrkv®a esa Álo d¢ vkl&ikl 

Áfrj{kk fLFkfr% Álfor ÒMs ®+  a e]as  v©lr IgG lkna rz k lkFkdZ  #i   

¼P<0-05½ l s 48-13±11-66 fexkz @feyh ¼Álo l s 10 fnu igy½s  l s  

94-25±17-28 fexkz @feyh ¼Álo d ¢ 30 fnu ckn½ rd Fkh ,o a

nXq /kkoLFkk e as of̀ö d ¢ lkFk IgG Lrj e as jfS [kd of̀) n'kkÃZ  xÃA nlw jh 

v®j] Álo l s igy s [kkyh ÒMs ®+  as dh ryq uk ¼86-11±29-38 fexkz @feyh½ 

e as xÒoZ rh ÒMs ®+  a e a s IgG lkna rz k l[a ;kRed #i l s vf/kd n[s kh xÃA vkx s

ÒMs  + d ¢ 'kkfjjhd Òkj d ¢ vulq kj fo'y"s k.k l s irk pyrk g S fd Álo d ¢

ckn lÒh volj® a ij] mPp 'kkfjjhd Òkj okyh ÒMs ®+  as ¼>32 fdxkz ½ dh 

ryq uk e as de 'kkfjjhd Òkj okyh ÒMs ®+  as ¼<32 fdxkz ½ e as IgG dh lkna rz k 

de FkhA Áfreku de 'kkfjjhd Òkj okyh ÒMs ®+  as ökjk Álo d ¢ ckn 

Áfrj{kk fLFkfr d® iuq % ÁkIr dju s e as foQy crkrk gAS  bld s foijhr] 

uotkr ees u® a e a s IgG lkna rz k dkQh vf/kd ¼123-11 l s 176-57 

fexkz @feyh rd½ Fkh] yfs du ees u® a dh me z e as c<®+ rjh d ¢ lkFk IgG 

lkna rz k e as lkFkdZ  #i ¼P<0-05½ l s fxjkoV n[s kh xÃA tUe Òkj d ¢

vulq kj fo'y"s k.k uotkr dky d ¢ lÒh pj.k® a e as ees u® a d ¢ tUe Òkj e as

c<®+ rjh d ¢ lkFk IgG lkna rz k e as jfs [kd of̀) g®uk l>q krk gAS

eseuk e`R;q ls vkfFkZd uqdlku% eseuk e`R;q d¢ dkj.k vkfFkZd 

uqdlku dh ek=k dk vkdyu djus d¢ fy, ÒsM+ lq/kkj ij usVodZ 

ifj;®tuk ,oa esxk ÒsM+ cht ifj;®tuk ds rgr la/kkfjr laxfBr 

QkeZ ls vkdM+s ÁkIr fd, x,A fofÒUu QkeZ ij eseu®a dh v©lr 

o`f) n'kkZrh gS fd uotkr eseu®a us 7osa fnu dh vk;q ij 3-17 fdxzk 

¼feNsjh½ ls 4-38 fdxzk ¼p®dyk½ rd ,oa 28osa fnu dh vk;q ij 4-92 

fdxzk ¼l®ukMh½ ls 7-97 fdxzk ¼eqTtQjuxjh½ rd ÁkIr fd;kA 

ikyu&i®"k.k dh v®lr ykxr 0&7 ,oa 8&28 fnu®a dh vk;q okys 

eseu®a d¢ fy, Øe'k% #- 84-70 ,oa #- 283-50 tcfd 0&7 ,oa 

8&28 fnu®a dh vk;q d¢ eseu®a d® ikyus okyh ÒsM+®a d¢ fy, Øe'k% 

#- 102-20 ,oa #- 306-60 dh x.kuk dh xÃA ;g ns[kk x;k fd 

uotkr e`R;q nj d¢ dkj.k Áfr ÒsM+ dqy vkfFkZd gkfu exjk uLy esa 

#- 13-1 ls usYy®j uLy esa #- 104-9 rd g®rh gSA uLy&okj ÒsM+ 

vkcknh d¢ vk/kkj ij] uotkr e`R;q nj d¢ dkj.k dqy okf"kZd 

uqdlku eqTtQjuxjh ÒsM+ }kjk #- 2-32 fefy;u ls usYy®j ÒsM+ 

}kjk #- 733-53 fefy;u rd g®rk gSA

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

th-th- lksukokuss ,oa T;ksfr dqekj ¼23-11-2019 rd½

lao/kZu] tSo jlk;fud y{k.kksa ,o J`a[kyu ifj.kke ds vk/kkj ij 
ÒsM+®a lss dqy 40 thok.kq;h i`FkDdksa tSls Staphylococcus spp, 

Enterobacter spp, E.coli ,oa Corynebacterium spp dks igpkuk 

x;kA d®ykbZ&lsIVhlhfe;k d¢ Ád®i ls ÁkIr j®xtud E. coli 
i`FkDd®a ¼20½ d® VTCC fglkj vokfIr gsrq Hkstk x;kA Lru'k®Fk 

dh leL;k okys x®tkrh; i'kqvksa d¢ nw/k uewu®a ¼8½ dk thok.kqoh; 

tk¡p ,oa ,UVhck;ksfVd lgu”khyrk ijh{k.k fd;k x;kA 

,UVhck;ksfVd lgu”khyrk ijh{k.k ij] Staphylococcus spp us 
Bacitracin, Chlortetracycline, Penicillin-G, Amoxycillin, 
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Cloxacillin, Cefixime, Ceftazidime, Methicillin, Nitrofurantoin, 

Novobiocin ,oa Vancomycin d¢ fy, 60&100 izfr”kr 

Áfrj®/kdrk fn[kkbZA Amikacin ,oa Gentamicin tSls 
,UVhck;ksfVDl vR;kf/kd lgu'khy ik, x,A ÒsM+®a ¼6½ ,oa cdfj;®a 

¼9½ esa caseous lymphadenitis d¢ lafnX/k ekey®a esa 15 eokn 

uewu®a ls i`Fkd fd, x, DNA esa C. pseudotuberculosis dk 

irk ÒsM+ ,oa cdjh fo'®"k 12S rRNA thu d® vkarfjd ço/kZu 

fu;a«kd d¢ lkFk phospholipase (pld) thu dk mi;®x djds 

yxk;k x;kA thok.kqoh; i`FkDdhdj.k ij lÒh eokn uewu®a ls      

C. pseudotuberculosis ÁkIr fd,A cdfj;®a esa xBku d¢ ekey®a 

ÁkIr eokn uewu®a ls 7 Staphylococcus aureus subsp. 

anaerobius i`Fkd fd, x,A lÒh i`FkDd®as us det®j ok;qthoh 

o`fö dk çn'kZu fd;k ysfdu lhfer ok;qthoh ;k vok;qthoh 

ifjfLFkfr;®a esa vPNh rjg ls c<+rs gSaA ;s coagulase ldkjkRed] 

catalase ,oa oxidase udkjkRed F®A S. aureus fof'k"V 16s 

rRNA ,oa Thermonuclease (nuc) thu ihlhvkj assays d® 

ekudhÑr fd;k x;k ,oa Staphylococcus aureus subsp. 

anaerobius i`FkDdksa dh iqf"V d¢ fy, mi;®x fd;kA

M    1    2     3     4   5  6   7   8      9  10    11   12    bp

324

270

Corynebacterium pseudotuberculosis specific PCR
(Lane 1-4: pld gene-924 bp, lane 7-10: 12S rRNA gene-270 bp, lane 6, 11, 

12: negative control, lane M: DNA ladder)

bp      M    1     2      3    4       5     6     7      8     9   10     bp

756

Staphylococcus aureus specific PCR
(Lane 1-5: 16S gene-756 bp, lane 6-9: thermonuclease gene-270 bp, lane 10 

: negative control, lane M: DNA ladder)

270

bp





rduhdksa dk ekU;dj.k]
LFkkukarj.k ,oa 'kks/ku6
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HksM+ dh mRikndrk ,oa LFkkukarj.kh; rduhdksa esa lq/kkj 

,oa muds izHkko dk fo'ys"k.k ¼laLFkku ifj;kstuk% 

VhvksVh@01@01@17&20½

,l-lh- 'kekZ] v:.k dqekj] ,- lkgw] jk?kosUnz flag] ,l-vkj- 'kekZ]      

Mh-ch- 'kkD;okj] ih-ds- efyd] vt; dqekj] jktdqekj] ,y-vkj- xqTkZj] 

,-,l- egyk] ,l-ts- iafM;ku] vkj-,y- ehuk] ch- yky] ch-,l- lkg]w ,e-

lh- ehuk] vkj-,y- cSjok ,o Mh-d¢- ;kno 

laLFkku }kjk rduhdksa ds izn”kZu o fdlku®a d¢ jsoM+ esa LFkkukarj.k 

gsrq 24 xkaoksa ¼20 rduhdh LFkkukarj.k ifj;kstuk ,oa 4 lkaln 

vkn”kZ xzke ;kstukvksa½ dks xksn fy;k x;kA o"kZ d¢ n©jku dqy 

11020 ÒsM+®a ¼ekyiqjk&5120 ,oa [®jh ladj&5900½ dks lfEefyr 

fd;k x;kA

iztuu ,oa vkuqoaf'kd lq/kkj% Á{®«k esa eq[; /;ku ekyiqjk 

ÒsM+®a d¢ lq/kkj gsrq fn;k x;kA blds vykok] vfo'kku Á{®«k 

bdkb;®a ,oa [®jh dh Òh fuxjkuh dh xbZA rduhdh 

LFkkukUrj.k {ks= ds pkj lewg®a ¼Òhiqj] ekyiqjk] laokfj;k ,oa 

pkoafM;k½ esa dqy 65 jsoM+ks a ¼60 ekyiqjk ,oa 5 [®jh HksM+ks a½ dks 

lfEefyr fd;k x;kA Á{®«k jsoM+ks a esa eseuksa dk tUe 3 ,oa 6 

ekg dh mez ij dqy vkSlr “kkjhfjd Hkkj Øe”k% 3-22] 16-41 

,oa 25-18 fdxzk jgkA vfo'kku eseuksa dk tUe] 3 ,oa 6 ekg dh 

mez ij dqy vkSlr “kkjhfjd Hkkj Øe”k% 2-60] 14-53 ,oa 21-17 

fdxzk jgkA o"kZ ds n©jku dqy 380 ÒsM+s ¼238 uj rFkk 142 eknka½ 

fdlkuksa dks muds jsoM+ esa vkuqoaf'kd uLy lq/kkj gsrq 

csps@forfjr fd, x,A

iqujksRiknd rduhdksa dk izn'kZu% fdlku®a d® iqujksRiknd 

rduhdksa tSls en&ledkyu ,oa d`f=e xHkkZ/kku dk Án'kZu ,oa 

çlkj fd;k x;kA Òhiqj ,oa ckNsM+k xkaoksa d¢ 6 jsoM+®a esa dqy 143 

HksM+ksa dks var% ;ksuh Liat }kjk en&ledkyu fd;k x;kA f~nu esa nks 

ckj 12 ?kaV®a d¢ varjky ij 126 HksM+ksa esa rjy “khr oh;Z }kjk 

fuf”pr le; Ikj d`f=e xHkkZ/kku fd;k x;kA 

fdlku dk jsoM+
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fodflr f[kykbZ&fiykbZ i)fr;k%¡  tuw  l s vxLr] 2019 d ¢ n©jku 

pkna lus  xkoa  e as fdlku d ¢ jos M + e as lEi.w k Z vkgkj ofÍdk ¼CFB½ dk 
Án'kuZ  yxk;k x;kA HkMs k+  as dk s pjkb Z l s iow  Z lcq g CFB f[kykb Z xbAZ  

fu;fa «kr ¼dos y pjkb Z ij½ dh ryq uk e s CFB f[kykb Z xb Z HkMs k+  as d ¢

“kkjhfjd Hkkj e as vf/kd of̀) ¼0-8 l s 1-2 fdxkz ½ n[s kh xbAZ  i'k q LokLF; 
f”kfojk as e as fdlkuk as ¼?keq ra  w lfgr½ dk s dyq  180 fdxkz  vfodkfeufeDl 

forfjr fd;k x;kA ejs k xkoa  ejs k xkjS o ;kts uk d ¢ rgr fdlkuk as dk s
dyq  115 [kfut bVaZ  as çnku dh xbAZ  dyq  220 fdxkz  vfodkfeufeDl 

12 xkoa ® a d ¢ 146 fdlkuk as dk s cps k x;kA 

fdlkuksa] i'kq fpfdRlk egkfo|ky;] csaxyq# ¼dukZVd½ ,oa 

Òk—vuqi & dktjh] t®/kiqj dks eseukizk”k ¼43 fdxzk½ cspk x;kA 

d¢jokfy;k xkao esa Mªe ,oa IykfLVd FkSy®a esa cktjk lkbZyst dk 

izn”kZu fd;kA dkfyatj ,oa x®fM;kuk xkao®a d¢ fdlku®a d® usfi;j 

?kkl ¼CO-3½ dh tMs+ ,oa ruk dfVax Ánku dh xbZA blds vykok] 

150 fdlku®a d®s csj ¼200½ ,oa uhacq ¼750½ d¢ i©/® miyC/k djk, 

x,A pkjkxkg fodkl ij rFkk fofÒUu igyqv®a tSls jkfrc feJ.k 

cukuk] lEiw.kZ fefJr vkgkj] pkjk cSafdax] lkbZyst cukuk] vÒko esa 

f[kykbZ ,oa {®«k&fo'®"k [kfut feJ.k ij oSKkfud vkgkj i)frv®a 

d¢ ckjs esa lykg ,oa tkudkjh nh xbZA

LokLF; mik;% rduhdh LFkkukUrj.k ,oa lgHkkfxrk okys HksM+ 

jsoM+ks a esa okf'kZd :X.krk nj Øe”k% 33-85 ,oa 58-43 izfr”kr 

jghA dqy 10050] 6740 ,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 18230 HksM+ks a dks tBjka= ijthfo;ksa ds fy, nok 

fiykbZ xbZ tcfd 2600 Hk sM+k s a d¢ [k qj /k®, x,A 

vko';drkuqlkj fofÒUu xkao®a esa LokLF; f”kfojksa ¼5½ dk 

vk;kstu fd;k x;kA bu f”kfojksa esa 139 fdlkuksa ds dqy 604 

Ik”kqv® dks nLr] U;we®fu;k] ?kko] yaxMkiu ,oa fppM+®a laØe.k 

chekfj;®a d¢ fy, mipkfjr fd;k x;kA

xk¡o esa i'kq LokLF; f'kfoj

HksM+ esa d`f=e xHkkZ/kku
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vfodkfMl & ÒsM+ ,oa cdjh j®x®a d¢ y{k.k vk/kkfjr funku d¢ 

fy, ,d ,aMªkW;M ,fIyd¢'ku fodflr fd;k x;kA bl IysVQ+keZ 

esa mi;®xdrkZv®a d® chekj i'kq esa ns[ks x, y{k.k®a d® ntZ 

djus dh vko';drk g®rh gS ,oa laÒkfor funku vkmViqV d¢ 

#i esa fn[kkbZ nsrk gSA eq[; O;kid j®x foKku fo'®"krkv®a] 

uSnkfud ijh{k.k ,oa fpfdRldh; fodYi d¢ fy, mi;®xdrkZ 

d® lqfo/kk nh xbZ gSA ;g ,si Google play store esa miyC/k gS 

,oa bls i'kq fpfdRld®a rFkk Álkj dkfeZd® }kjk ÁÒkoh #i ls 

mi;®x fd;k tk ldrk gSA

lg Hkkxnkjh d`f"k fodkl% fofÒUu LFkku®a ij yxkbZ xbZ 

Án'kZfu;®a ¼13½ ls dqy 4730 vkxqrad ykÒkfUor gq,A rhl 

,tsafl;®a d¢ dqy 1966 ykÒkfFkZ;®a ¼Ñf"k i;Zos{kd®a] fdlku®s ,oa 

Nk«k®a½ us laLFkku dk Òze.k fd;k ,oa ÒsM+ ikyu rFkk Áca/k iöfr;®a 

ij uohure tkudkjh çkIr dh xbZA vU; dk;ZØe% ÒsM+] cdjh ,oa 

[kjx®'k ikyu d¢ fofÒUu vk;ke®a ij Áf'k{k.k ¼10½ ¼314 ÁfrÒkxh] 

215 iq#"k ,oa 99 efgyk,a½ ,oa Jh p©/kjh pj.k flag dh t;arh d¢ 

volj ij 23-12-2019 d® fdlku fnol o fdlku lax®"Bh 

vk;®ftr dh x;haA

esjk xkao esjk xkSjo ;kstuk% dqy 45 xkao®a d® oSKkfud®a d¢ 9 

lewg®a }kjk laÒkyk x;kA Hkze.k ¼46½] cSBdas@xks"Bh;k¡ ¼25½] 

izf”k{k.k ¼12½] izn”kZUk ¼4½] eksckbZy vk/kkfjr lykg ¼6½] lkfgR; 

lgk;rk ¼12½ rFkk tkx#drk vfÒ;ku ¼25½ ls fdlku ¼6555½ 

ykHkkfUor gq,A bld¢ vykok] 676 fdlku 12 ,tsafl;®a ls 

varj&laLFkkxr laidZ }kjk ykHkkfUor gq,A   

tkx:drk f'kfoj esa Hkkx ysrs gq;s fdlku 

d`"kd&oSKkfud laxks"Bh
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jktLFkku ds v/kZ&'kq"dh; {ks= esa d`f"k fodkl vFkok 

vkthfodk lqj{kk ,oa fdlkuksa dh vkfFkZd l'kDrhdj.k 

gsrq lgHkkfxrk ¼fdlku izFke ifj;kstuk½

jktdqekj] ,y-vkj- xqtZj] ,l-lh- 'kekZ] vkj-,y- ehuk] dY;k.k Ms    

¼30-11-2019 rd½] ih-ds- efyd] ch- yky] ,l-,l-Mkaxh]             

bZnaq nsoh ¼30-11-2019 rd½] ch-,l- lkgw ,oa vkj-,y- cSjok

fo"k; vk/kkfjr izk:Ik ds }kjk vaxhÑr xkao®a d¢ fdlkuksa dks 

rduhdks dk izn”kZu fd;k x;kA Ik”kq/ku vk/kkfjr izk:Ik esa 

pkSlyk] vjfu;k o cLlh xkao®a d¢ 10 fdlku®a d® 29 flj®gh 

cdfj;ka forfjr dh xbZA Òk-Ñ-v-i-&lh-vkbZ-vkj-ch-] fglkj ls 

ÁkIr mRre lkaM d¢ oh;Z ls 120 fdlku®a dh ÒSal® esa Ñf=e 

xÒkZ/kku fd;k x;kA chl fdlku®a dh ÒsM+® ,oa cdfj;®a d® 

vko';drk vuqlkj Vhdkdj.k ,oa mipkj Òh miyC/k djk;k 

x;kA 

Qly vk/kkfjr Ikzk:Ik esa pkSlyk] vjfu;k] Msapkokl ,oa cLlh xkao®a 

d¢ 100 fdlku®a d® Òk-Ñ-v-i-&Mh-vkj-,e-vkj-] Òjriqj ls ljlksa 

ds cht ¼RH-406 o NRCDR-2½ miyC/k djk, x,A bld¢ vykok 

100 fdlku®a d® csj ,oa uhacw d¢ 500 i©/® rFkk 200 o`{k laj{kd 

forfjr fd, x,A 

laLFkku d¢ LFkkiuk fnol ¼04-01-2019]100 fdlku½ ij 

vfodkuxj esa fdlku®a dk Òze.k ,oa eu dh ckr o Á/kkuea=h 

fdlku lEeku fuf/k dh 'kq#vkr dk;ZØe ¼04-02-2019] 120 

fdlku½ dk lh/kk Álkj.k] p®iky dk;ZØe ¼17-04-2019 d® 

vjfu;k] 26-04-2019 d® pkSlyk] 220 fdlku½] fdlku x®"Bh ¼30-

08-2019 d® e{®i] chdkusj] 20 fdlku½] chdkusj esa fLFkr Òk-Ñ-v-

i- d¢ laLFkku¨a dk Òze.k ¼28 ls 31 tqykbZ 2019] 20 fdlku½ ,oa 10-

12-2019 d® Òk-Ñ-v-i-&ds-Hks-Å-vuq-la-] vfodkuxj ea s 

fdlku&oSKkfud ikjLifjd laoknkRed cSBd ¼20 fdlku½ 

vk;®ftr dj Ñf"k ,oa i'kq ikyu esa uohure fodkl d¢ ckjs esa 

tkx#drk iSnk dh xbZA fdlku çFke dk;ZØe ds rgr xfrfof/k;ka
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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;k¡du ,oa 

lq/kkj djuk gSA HksM+®a dh uLyksa dk eq[;r;k ek¡l ,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;ak 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;ak

Ø-la- LFkku uLy

QkeZ bdkbZ;ak

1 Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-vuq-la-½] chdkusj ekjokM+h 

2 Hkk-d`-vuq-i-&d¢-c-vuq-la-] e[knwe eqTtQjuxjh

3 ,e-ih-ds-oh-] jkgksjh MDduh

4 ,y-vkj-,l- ¼,l-oh-oh-;w-½] ikyeusj usYy®j

iz{ks= bdkbZ;ak

5 ih-th-vkj-vkbZ-,-,l- ¼Vh-,-,u-;w-oh-,-,l-½] dVqiDDe enzkl jsM+

6 Ek: {ks=h; ifjlj ¼Hkk-d`-vuq-i-&d¢-Hks-Å-vuq-la-½] chdkusj exjk 

QkeZ bdkbZ;®a esa HksM+ksa dh la[;k ¼31-12-2019 dks½ % o"kZ 2019 

dh lekfIr ij jsoM+ esa dqy HksM+ la[;k ekjokMh 642] eqTtQjuxjh 

573] MDduh 639] usYyksj 696 rFkk exjk 637 FkhA o;Ld uj ,oa 

eknk dh la[;k fuEu gS% 

uLy o;Ld uj o;Ld eknk dqy

ekjokM+h 72 325 642
eqTtQjuxjh 51 289 573
MDduh 75 324 639
usYy®j 58 327 696
exjk 50 311 637
dqy 306 1576 3187

mRd`"V tuunzO; dk cspku@forj.k % o"kZ 2019 ds nkSjku 

fofHkUu uLyksa dh dqy 506 uj o 131 eknk HksM+sa fdlkuksa ds jsoM+ksa esa 

vkuqoaf“kdh; lq/kkj gsrq csph xbZA

mRd`"V tuunzO; dk cspku@forj.k

uLy o;Ld gksxsV dqy

 uj eknk uj eknk

ekjokM+h 75 64 28 57 224
eqTtQjuxjh 10 16 0 20 46
MDduh 39 45 12 0 96
usYy®j 0 38 0 0 38
enzkl jsM+ 0 74 0 0 74
exjk 54 91 14 0 159
dqy 178 328 54 77 637

iz{ks= bZdkb;ksa esa la/kkfjr fd;s x, jsoM+ ¼31-12-2019 dks½ % 

enzkl jsM rFkk exjk iz{ks= bZdkb;ksa }kjk izn”kZu vkadyu ,oa 

lq/kkj gsrq 10123 iztUku ;ksX; HksM+®a lfgr 15237 HksM+s j[kus okys 

dqy 177 HksM+ ikydksa d® iathÑr fd;k x;kA 
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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 3-11±0-02  16-74±0-14  24-84±0-22 ,u, 100-31 1256-17±21-70 

eqTtQjuxjh 3-67±0-04 16-25±0-24 26-23±0-32 37-73±0-52 75-00 1413-24±33-57

Mdduh 3-23±0-01 14-38±0-12 24-26±0-25 29-57±0-34 98-72 980-26±7-90

usYy®j 3-10±0-03 12-70±0-17 20-30±0-31 25-00±0-48 ,u, ,u,

iz{ks= bdkbZ;ak     

Eknzkl jsM 3-07±0-04 11-45±0-10 15-21±0-09 20-72±0-17 90-66 ,u,

exjk ¼iz{ks=½ 3-10±0-01 15-53±0-05 22-48±0-08 28-94±0-13 81-38 ,u,

,u,& 31-12-2019 rd vafdr ugh fd, x,

fooj.k enzkl jsM exjk dqy

iathÑr HksM+ ikyd® dh la[;k 112 65 177

dqy iathÑr HksM®a+ dh la[;k 8337 6900 15237

iztUku ;ksX; HksM®a+ dh la[;k 5642 4481 10123

HksM+ksa dh uLyksa dk izn'kZu % QkeZ ,oa iz{ks= bZdkb;ksa esa fofHkUu 

voLFkkvksa ij “kkjhfjd Hkkj] tUe nj rFkk okÆ"kd Åu mRiknu 

fuEu izdkj jgk%
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esxk HksM+ cht ifj;kstuk ¼,e,l,lih½

esxk HksM+ cht ifj;kstuk dh 'kq#vkr 01-04-2009 esa dh xbZA 

ifj;kstuk esa pkj QkeZ bdkbZ;k¡ ekalnk;h Lons'kh ÒsM+ uLy®a ij 

mud¢ Átuu {®= esa dk;Zjr gSaA ;s bdkbZ;k]¡ ekaM~;k HksM+ d¢ fy, 

dsoh,,Q,l;q] chnj] eNsjh HksM+ d¢ fy, Vh,,u;qoh,,l] lsye] 

lksukM+h HksM+ d¢ fy, vkjts;qoh,,l] mn;iqj ,oa ekyiqjk HksM+ d¢ 

fy, Hkk-d`-vuq-i-&ds-Hks-Å-vuq-la-] vfodkuxj esa fLFkr gSA 

leUo;d izdks"B Hkk-d`-vuq-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku 

laLFkku] vfodkuxj] jktLFkku esa fLFkr gSA

ifj;kstuk dk eq[; mn~ns”; ÁR;sd bdkbZ }kjk Áfr o"kZ fdlku¨a 

dh de ls de 2500 iztuu ;ksX; HksM+ksa d¨ la/kkfjr djus gsrq 70 

Js"B çtud es<+®a dk mRiknu ,oa forj.k@cspku djuk gSA 

fodflr HksM+ 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 31-12-2019 dks ÒsM+®a dh la[;k fuEu gS%

bdkbZ Ukj Ekknk dqy iztuu 

    ;ksX; eknk

ekaM~;k 148 435 583 301

eNsjh 163 457 620 320

lksukM+h 82 188 270 161

ekyiqjk 189 634 823 456

mRd`"V es<+ksa dk mRiknu ,oa fdlkuksa dks 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 nkSjku 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 23 75 2058
eNsjh 27 107 134 2050
lksukM+h 28 34 62 1610
ekyiqjk 21 54 75 2873
dqy 128 218 346 8591

iathÑr fdlku®a d¢ jsoM+®a esa LokLF; ns[kÒky ,oa vU; 

tkudkjh Ánku djuk % lca fa /a kr uLy® a d ¢ vkuoq 'a kdh; mRre e<s ®+  a d ¢

fu%'kYq d forj.k d ¢ vykok] ita hÑr jos M®+  a d® tBjk=a  ijthfo;k as d s

fy, nok fiykb Z ,o a ckg;~  ijthfo;k as d s cpko l s ugykuk ,o a

vko';drkulq kj mipkj d ¢ lkFk bVa kª Vs kfW Dlfe;k, ihihvkj] [kjq idk 

,o a egq¡ idk]  HkMs  + ekrk] CY; w Vxa  dk Vhdkdj.k fd;k x;kA jos M + e as

nfS ud mi;®x dh vU; vko';d oLr,q  a Òh Ánku dh xbAZ

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%
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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 2-19±0-01 11-20±0-04 15-79±0-07 22-12±0-08 96-01 593-8

 iz{ks= 2-14±0-01 10-39±0-02 15-03±0-08 21-52±0-13 93-80 549-6

eNsjh QkeZ 2-70±0-02 12-90±0-23 17-60±0-49 ,u, 86-00 ,u,

 iz{ks= 2-59±0-02 11-49±0-09 14-87±0-14 ,u, 90-00 ,u,

lksukM+h QkeZ 2-89±0-03 11-56±0-49 15-85±0-76 ,u, 81-11 960-2

 iz{ks= 2-51±0-01 10-06±0-06 15-17±0-24 22-15±0-48 60-43 ,u,

ekyiqjk QkeZ 3-34±0-03 17-91±0-21 26-28±0-42 ,u, 82-32 1131-0

 iz{ks= 3-18±0-01 14-97±0-07 20-33±0-18 ,u, 68-26 404-0

,u,& 31-12-2019 rd vafdr ugh fd, x,
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 VISION

· Sustainable sheep production to address the issues 

and to inspire an exchange of ideas among experts, 

policy makers, stakeholders, industrial leaders and 

general public

 MANDATE

· Basic and applied research on sheep husbandry

· Dissemination of technologies for sheep 

productivity enhancement and management

  OBJECTIVES

· To undertake basic and applied research on all 

aspects of sheep production

· To develop, update and standardize meat, and 

fibre technologies

· To impart trainings on sheep production and 

utilization

· To transfer improved technologies on sheep 

production to farmers, rural artisans and 

development workers

· To provide referral and consultancy services on 

production and products technology of sheep

  INSTITUTE HISTORY

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. Now this campus is popular by 

the name of Avikanagar. The campus is spread over an 

area of 1591.20 hectare.

It has three Regional Research Centres in different climatic 

zones of the country to develop region specific technologies. 

Northern 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 region.

Name and   : ICAR – Central Sheep and Wool
address of   Research Institute
Institute  Avikanagar- 304 501 Rajasthan

Head  : 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

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
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Animal Nutrition

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

     

 

 

 
 

 

 

 

 

 

 

 

 

HRD AKMU ITMU ATIC Ag. Farm IEU Security  

ORGANOGRAM 

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
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Budget allocation and expenditure (Rs. in Lakhs)

Scheme Allocation Expenditure Utilization % 

/ Head 2017-18 2018-19 2019-20 2017-18 2018-19 2019-20 2017-18 2018-19 2019-20

A. ICAR-Central Sheep and Wool Research Institute

Capital 160.00 225.54 140.00 134.61 224.46 91.60 84.13 99.52 65.43

Revenue 1261.00 1677.98 1644.00 1153.18 1677.64 1597.23 91.44 99.98 97.16

Salary 2765.00 2931.20 3000.00 2612.33 2931.00 2939.32 94.47 99.99 97.98

Total 4186.00 4834.72 4784.00 3900.12 4833.09 4628.15 93.17 99.97 96.74

B. Network Project on Sheep Improvement

Capital 5.00 22.10 32.00 3.30 21.70 23.21 66.00 98.19 72.53

Revenue 100.00 207.44 154.00 98.78 207.09 153.37 98.78 99.83 99.59

Salary 98.00 51.95 55.84 98.00 51.95 55.84 100.00 100.00 100.00

Total 203.00 281.49 241.84 200.08 280.74 232.42 98.56 99.73 96.10

C. Mega Sheep Seed Project

Capital 10.00 12.39 10.00 10.00 11.35 9.99 100.00 91.60 99.90

Revenue 115.00 150.34 192.00 114.89 144.43 190.78 99.90 96.06 99.36

Total 125.00 162.73 202.00 124.89 155.78 200.77 99.91 95.72 99.39

GT  4514.00 5278.94 5227.84 4225.09 5269.71 5061.34 93.59 98.47 96.82
(A+B+C)

Revenue generation (Rs. in Lakhs) 

Head 2017-18 2018-19 2019-20

Sale of farm produce 24.59 25.55 16.81

Sale of wool and products 15.03 12.06 8.01

Sale of livestock 82.58 91.45 123.33

Sale of publication 0.05 1.02 0.15

Analytical & testing fees 0.26 0.81 0.81

Training 0.95 6.69 1.63

Sale of technology 3.95 2.01 0.68

Miscellaneous 52.41 55.08 69.23

other 33.43 134.08 143.77

Total 213.24 328.95 364.42

Staff position (as on 31.12.2019)

Category Sanctioned post Filled post Vacant post Vacant (%)

Director 1 0 1 100.00

Scientific 71 54 17 23.94

Technical 106 76 30 28.30

Administrative 73 35 38 52.05

Skilled Supporting 76 22 54 71.05

Total 327 187 140 42.81
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Germplasm sold / distributed to farmers

Species Particular Number sold

  2015-16 2016-17 2017-18 2018-19 2019 Total

Sheep Scheme 

  a  402 491 562 547 396 2398ICAR-CSWRI

     621 594 608 592 637 3052NWPSI

     264 189 344 264 346 1407MSSP

 Location & Breed 

  CSWRI, Avikanagar

     75 55 75 82 75 362Malpura

     35 00 50 29 11 125Avikalin

     13 02 00 00 00 15Patanwadi

     92 49 171 98 76 486Avishaan/GMM

     00 6 2 00 14 22Dumba

   ARC, Bikaner

     187  44 35 90 159 515Magra

     96 185 91 128 224 724Marwari

     127 127 37 128 98 517Chokla

  NTRS, Garsa

   88 109 95 113 64 469  Synthetic sheep

  SRRC, Mannavanur

      47 191 134 124 96 592Bharat Merino

     00 07 73 55 37 172Avikalin

  CIRG, Makhdoom

     49 74 204 104 46 477Muzzafarnagri

  MPKV, Rahuri

     101 72 74 67 96 410Deccani

   LRS (SVUU), Palamner

     62 109 79 161 38 449Nellore

  PGRIS (TANUVAS), Kattupakkam

      126 110 125 42 74 477Madras Red

  LRIC (KVAFSU), Mandya

     50 50 94 74 75 343Mandya

  MSRS (TANUVAS), Salem

     72 59 137 35 134 437Mecheri

  LRS (RAJUVAS), Udaipur

     67 25 38 73 62 265Sonadi

    1287 1274 1514 1403 1379 6857Total sheep

Goat  CSWRI, Avikanagar 

     172 203 161 142 218 896 Sirohi

Rabbit  CSWRI, Avikanagar    - - 155 506 550 1211

     - - 4 - 6 10NTRS, Garsa 

    - - 158 983 1314 2455SRRC, Mannavanur

   rabbit   - - 317 1489 1870 3676Total
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Fodder and seed production

Particular Centre 2015-16 2016-17 2017-18 2018-19 2019

Dry fodder (q) Avikanagar  2662.40 3177.20 2750.20 2186.20 3696.88

 Bikaner 548.45 313.78 389.06 708.15 850.00 

 Garsa 147.00 301.50 151.00 195.00 177.50

Green fodder (q) Avikanagar  7462.40 7032.82 9048.82 8513.31 10551.46

 Bikaner 762.86 1626.67 1354.50 1431.97 1400.00

 Garsa 309.94 330.35 204.24 214.92 283.18

Crop seed (q) Avikanagar  178.77 207.18 131.58 47.91 76.57

 Bikaner 0.94 0.35 0.19 55.17 61.20

 Garsa - - - - -

Grass seed (q) Avikanagar 19.80 14.00 31.25 30.85 19.59

 Bikaner - - - - -

 Garsa 0.02 0.14 0.22 0.16 0.16

Publication profile of Institute

  2015-16 2016-17 2017-18 2018-19 2019 Total Av./yr

Scientific strength  57 54 55 60 51 277 55.4

No. of papers  49 42 40 48 51 230 46.0

No. of paper/Scientist 0.86 0.78 0.72 0.80 1.00 0.83 0.83

Research papers

  National 28 (57.1) 26 (61.9) 21 (52.5) 22 (45.8) 25 (49.0) 122 (53.0) 24.4

  International 21 (42.9) 16 (38.1) 19 (47.5) 26 (54.2) 26 (51.0) 108 (47.0) 21.6

NAAS rating

   Up to 4.0 4 (8.2) 2 (4.8) 2 (5.0) 3 (6.3) 0 (0.0) 11 (4.8) 2.2

  4.01 to 6.0 17 (34.7) 19 (45.2) 13 (32.5) 16 (33.3) 17 (33.3) 82 (35.7) 16.4

  6.01 to 8.0 24 (49.0) 16 (38.1) 21 (52.5) 25 (52.1) 30 (58.8) 116 (50.4) 23.2

  >8.0 1 (2.0) 4 (9.5) 4 (10.0) 1 (2.1) 3 (5.9) 14 (6.1) 2.8

  Un known 3 (6.1)  1 (2.4) 0 (0.0) 3 (6.3) 1 (2.0) 8 (3.5) 1.6

Lead / Invited papers 13 21 10 16 19 79 15.8

Abstracts  54 108 69 55 45 331 66.2

Books  3 4 1 1 2 11 2.2

Book Chapters  17 8 45 126 55 251 50.2

Manual / Bulletin  4 9 5 11 13 42 8.4

Gene bank registration 8 7 27 21 71 134 26.8

(Figures in parantheses indicate values in percent)

Training programmes organised in the Institute and Regional stations 

Year No of programmes Number of participants

  Farmers Officials Others Total

2015-16 22 481 38 13 532

2016-17 40 943 84 & 1027

2017-18 27 545 73 & 618

2018-19 31 704 98 & 802

2019 34 766 106 & 872
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Exposure visit

Year No. of group No. of  participant

  Farmer Women Student Officer Total

2015-16 39 735 184 410 50 1379

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

Exhibition organised by the Institute at different organisations

Year No. of exhibition  No. of  visitor

2015-16 11 11000

2016-17 7 12250

2017-18 14 20850

2018-19 18 15416

2019 17 5741

Human resource developed 

Year Number of person trained

 Scientist Technical Administrative Skilled Supporting staff

2015-16 8 5 3 13

2016-17 12 9 11 12

2017-18 6 7 8 -

2018-19 16 6 5 -

2019 14 6 6 21

Meteorological data at Avikanagar (Jan - Dec 2019) 

Months Temperature (°C) Rainfall Rainy's Av. Wind Av. Sun Humidity  Av.

 Max Min  (mm) Day velocity shine   (%)  Evaporation

     (km/h) (h/day) 7.30 am 2.30 pm (mm)

Jan 22.23 5.19 3.0 1 1.76 7.61 80.47 67.24 2.14

Feb 25.11 7.58 2.5 1 2.96 8.16 80.64 67.86 3.66

Mar 30.67 11.95 0.0 0 3.24 8.30 78.61 64.81 5.66

Apr 39.15 22.04 20.30 2 3.69 9.26 80.23 65.43 8.21

May 41.36 25.21 4.2 1 4.09 9.59 79.84 67.55 10.01

Jun 40.37 28.50 60.0 3 4.73 7.85 79.83 67.13 8.69

Jul 34.10 25.70 116.3 11 4.64 5.12 84.84 75.45 5.22

Aug 31.63 24.49 337.6 13 1.95 3.99 90.68 76.42 3.34

Sep 32.80 24.08 105.3 8 1.58 5.81 91.07 73.83 3.09

Oct 32.78 17.75 0.0 0 2.20 8.91 73.26 61.77 4.92

Nov 28.78 15.14 1.8 1 1.27 5.88 86.20 71.00 2.61

Dec 21.52 6.66 12.0 1 1.46 6.54 87.42 71.81 1.61
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Under the scheme the resource poor farmer families are 

assisted by providing animals, feed & fodder, medicine 

and other inputs at free of cost. The basic objective of 

scheme is to (i) provide self- employment to the 

unemployed men/women in rural areas (ii) raise socio-

economic standard of poor families (iii) increase the 

production of animal at lower cost and (iv) gradually 

replace the poor quality sheep and goats with good 

quality animals. 

 Project    Inputs distributed      No. of beneficieries                 Village /Tehsil / District

Magra Field Unit  under Network Marwari ram – 12 12 Sumerpur (Pali) and

 Marwari sheep - 36 36 Badgaon (Udaipur)

 Sirohi bucks - 20  20

 Medicine kit – 30 30

 Multinutrient mixture – 5 q 75

 Feeding trough – 75 75

 Water bottle - 75  160

 Trainings – 4 75

 Extension material – 75 200 

 Gosthi and visit – 2 each

Marwari Unit under Network Sonadi ram – 23 23 Vallabhnagar and Badgaon

project on sheep improvement Sirohi bucks - 10 10 (Udaipur)

(TSP) Multinutrient mixture – 5 q 75

 Concentrate feed– 110 q  110

 Feeding trough – 75 75

 Water bottle - 75  75 

 Trainings – 3 150

 Extension material – 75 75

 Gosthi and visit – 2 each 200

SCSP – Main campus Ram - 14 14 Bheepur, Ganeshpura,

 Sewing machine - 33 33 Deshmi, Lava, Indoli, 

 Farmer' kit - 162 162 Nayagaon Jatan, Nimheda,

 Plant saplings – 500 500 Hanutiya, Bagriyo ke Dani, 

 Stipend – 270 270 Hatki, Sirsa, Ghati, Deoli, 

 Direct employment - 6 6 Doongrikala, Chandsen,

   Diggi, Pachewar, Pawaliya,

   Beed, Bambori, Banwada, 

   Reendliya, Surajpura, 

   Malpura (Tonk)

SCSP - NTRS, Garsa Utility kit (Plastic Kilta-1, 107 Thela, Diyar and Rogna

 Crate-1, Darati-1, Gloves-1

 pair) – 107 26 Rogna and Prem Nagar

SCSP – Magra unit, ARC Bikaner Plastic tub - 100  100 Kotda, Goleri, Soorsar, Kela,

 LED torch – 100  100 Gajner,  Himmatasar 

Animals, feed and fodder, medicine and other input distribution to farmers under various schemes 

of the institute
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 Water bottle - 100 100

 Feeding trough - 10 10

SCSP – Marwari unit, ARC Umbrella - 26 26 Newai,  Kaukheda (Barmer),

Bikaner LED torch – 126 126 Kotda, Goleri, Soorsar, Kela,

 Plastic tub - 126 126 Gajner,  Himmatasar, 

 Water bottle - 100  100 Loonkha (Bikaner)

 Feeding trough - 10 10

SCSP – AINP on GIP Deworming – 10118 sheep 60 Kotra, Darbari, Golari,

 SP vaccination-6175 sheep 56 Diayan, Madholai (Bikaner),

 ET vaccination –  200 sheep 1 Ramsar (Ajmer)

Malpura unit - Mega Sheep Sheep - 75 75 Malpura, Dholi, Chorupura,

Seed Project Torch – 10 10 Tantiya, Indoli,  Bheepur, 

 Water Bottle – 11 11 Amli, Nayagaon, Kerwaliya, 

 Feeding (milk) bottle – 8 8 etc.

 Umbrella – 9 9

 Iron Tub – 49 49

 Under SCSP Tin shed with fencing– 8 8

 Iron Tub – 9 9 

ICAR Farmer First- Participatory  Sirohi goats- 29 10 Chosla, Arnia, Denchwas

agricultural development or  AI in buffaloes 120 and Bassi

livelihood security and economic Mustard seed 100

empowerment of farmers In  Vaccination to flocks 20

semi-arid region of Rajasthan Plant sapling (Ber-200 and 100

 lemon-500)

Mera Gaon Mera Gaurav – Mineral mixture- 224 kg 130 Diyar, Panyogi, Hawai,

NTRS, Garsa   Sheglidhar, Punjali, Chalhar

   and Baloli

Improvement in livelihood of tribes Broiler Rabbit- 120 20

through sheep and goat production Anthelmintic drench- 2384 210

in tribal areas of Rajasthan (TSP) Veterinary medicine kit- 20  20

 Rabbit Cage- 40  20

 Mineral mixture- 40 kg 40

 Feeding Tub- 20 20

 Fodder / crop / vegetable 1473

 seed- 568.5 kg

 Fruit plant sapling-400  330

 Writing pad and Geometric 100

 boxes- 50 each  

 Blanket, Water bottle and 60

 Travel bag- 20 each 

 LED bulb - 425 400

 Project    Inputs distributed      No. of beneficieries                 Village /Tehsil / District
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 100% FecB gene segregation was achieved in 

lambs born during 2019 from both the prolific 

genotypes (Avishaan and GMM), suggesting FecB 

as a major gene.

 In fat-tail flock, maximum body weight of 7.2, 40.0 

and 55.7 kg was achieved at birth, 3 months and 6 

months of age, respectively with average daily gain 

of 239 and 187 g during 0-3 and 3-6 months of age, 

respectively. 

 In Patanwadi flock, average daily milk yield of >1.0, 

0.5-1.0 and <0.5 kg was recorded in 8.55, 84.50 

and 7.05% of lactating ewes with a daily peak milk 

yield of 1.41 kg.

 Better fatty acid profile in tissues was observed in 

broiler rabbits fed with stylosanthes hay and urd 

straw.

 Significant differences in expression of K81, K82 

and K83 genes were observed between low and 

high lustrous Magra wool on real-time PCR for type 

II keratin genes. Type II keratins were relatively up-

regulated in high lustrous wool follicle as compared 

to low lustrous wool follicle.

 Lambs fed diet of hydrolysable tannin (HT): 

condensed tannin (CT) of 1.0:9.0 gave better lamb 

growth, higher microbial nitrogen synthesis and 

carcass and quality nuggets. Sirus (Albizia 

lebbeck) and ardu (Ailanthus excelsa) leaves 

(equal proportions) in lamb ration gave better 

growth with desirable lean, fat and bone contents in 

carcass. 

 The purified thioredoxin-tagged recombinant ovine 

CRISP-1 protein (43.8 kDa) exhibited both anti-

capacitating and motility-inhibitory activities on ram 

cauda epididymal sperm.

 Novel membrane stabilizer for cryopreservation of 

ram semen was synthesized from different lipids. It 

was found stable up to 3 months of storage at        

3-5°C.

 Equilibration of semen prior to freezing helps in 

entry of cryoprotective glycerol into sperm. 

Equilibration for 22 h significantly improved post-

thaw sperm viability (65 vs 55%), rapid motility (65 

vs 40%) and plasma membrane integrity (38 vs 

26%) and reduced sperm capacitation.

 The supplementation of fruit and vegetable wastes 

(rich in anti-oxidants) to sheep provided resilience 

against summer stress and can be a source of feed 

and water during summer.

 Avikhad (organic manure) application (6.25 t/ha) 

with Cu and Zn enrichment helped in maintaining 

soil health and improving napier fodder yield. For 

economic and quali ty fodder production, 

groundnut can be intercropped with grass in 3:1 

row. Application of waste wool can reduce 

fertilizer dose by 25% without compromising 

fodder yield and quality and produces 25-30% 

more grain over control with improved water use 

efficiency.

 Carbon output was highest in Napier (67.4%) as 

compared to all other forage production systems. 

The carbon sustainability index (CSI) was 12% in 

grasses and varied from 1-3% in napier, pearl millet 

and legumes indicating the grasses as carbon 

efficient crops.

 Higher dressing yield and desirable meat quality 

was recorded in Malpura ram lambs of >20 kg as 

compared to < 20 kg live body weight.

 Vacuum packaging of sheep milk peda has longer 

shelf life than aerobic packaging under refrigerated 

storage condition.

 A protocol was developed and standarized for 

reducing fibre shedding during use of quilt from 

coarse wool.

 Lemon grass oil applied to woolen textiles with and 

without chitosan binder retained aroma of the 

fabrics after five washes, ten abrasion cycles and 

90 days of application.

 Introducing metal nano particles improved dye 

uptake and fastness properties of the dye fabric. 

 A single-step enzyme process found suitable for  

shrink - resistant finishing of woolens and easy to 

scale up.

MAJOR ACHIEVEMENTS
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 In a disease outbreak in lambs, serotyping of E. coli 

isolates revealed involvement of O9 (1), O2 (6), O7 

(2), O11 (9), O22 (1), O26 (3), O20 (1), O118 (1), 

O119 (2), O120 (3), O121 (1), O134 (2) and UT (3) 

serotypes. On PCR, the E. coli isolates were 

detected positive for harbouring major virulence 

factor genes like shiga toxin (stx2) and intimin 

(eae).

 The rare cases of hepatocellular carcinoma, 

pyogranulomatous hepatitis and enzootic nasal 

adenocarcinoma were diagnosed in sheep.

 On SSCP analysis of ovine DQB2 (exon 2) gene 

from divergent lines of Malpura sheep, 11 unique 

SSCP patterns were detected.

 Implementation of strategic drenching during mid to 

late monsoon was found effective in managing the 

gastrointestinal parasitism in farm and field flocks. 

 14 scientists, 6 technical officers, 6 administrative 

staff and 21 skilled supporting staff of institute 

attended training programmes. 

 For skill development of officials, farmers and 

women artisans in sheep and rabbit farming, 33 

training programmes (837 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 1379 sheep, 218 goats and 1870 rabbits 

sold to farmers for genetic improvement of their 

flock from various projects of the institute. 

 A total of 51 research papers published (25 

National and 26 International) and 58.8% articles 

were published in 6.01-8.00 NAAS - rated 

Journals. 

 Budget allocation was utilized by 96.82%. Revenue 

of Rs 364.42 lakh generated from sale of institute 

technology, products and testing and training 

charges etc.





1 Enhancing Meat
Production
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Genetic improvement and evaluation of prolific 

Avishaan sheep (Institute project: AGB/01/01/ 

17-20)

RC Sharma, GR Gowane (up to 30.11.2019), Rajiv Kumar, 

Arun Kumar, IS Chauhan (up to 30.11.2019), PK Mallick (from 

01.12.2019) and OP Koli 

The study was undertaken with an objective of 

evaluating the production performance of Avishaan 

sheep under farm and field conditions. At farm, the 

overall average body weights of Avishaan at birth, 3 and 

6 months of age were 2.72, 16.53 and 26.15 kg, 

respectively. Ewe productivity efficiency (EPE) during 

the year 2019 was 4.57 and 25.10 kg at birth and 3 

month, respectively. Annual tupping and lambing rate on 

tupped basis was 98.91 and 94.51%, respectively. 

Prolificacy in ewes was 74.4% with litter size of 1.78. 

Age at first service and age at first lambing were 515 and 

666 days, respectively.

st The 1 six monthly and adult annual GFY were 627 and 

972g, respectively. The average daily milk yield in ewes 

during the spring 2019 lambing was 622.4g. The 

survivability at 0-3, 3-12 months and adult stage was 

92.6, 99.1 and 98.8%, respectively.

For genotyping of FecB gene, a total of 387 DNA were 

extracted from blood samples of Avishaan and GMM 

lambs born during the year 2019. The carrier of FecB 

gene was 100% in lambs born from both the genotypes 

suggesting segregating of FecB gene in the progenies 

as a major gene.

Characterization of BMPR1B (FecB) gene: 5'- UTR 

region and exon 8 region of FecB gene were sequenced 

and characterized for Avishaan and its parental stock 

(Garole, Malpura and Patanwadi).

Variant nucleotide sequences (16) were submitted to 

GenBank with accession numbers: MN128705 to 

MN128707; MN514630 to MN514635 and MN720162 to 

MN720168.

Avishaan ewe with quadruplet

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

1     2      3       4      5      6      7       8     9      10    11     12      L

bp

1000

500

250

150
200

100

50

RE analysis of PCR product of FecB gene 
BB(Lane 1-7: homozygous Fec  lambs; lane 8-12: heterozygous 

B+Fec  lambs; lane L: 50 bp ladder)
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PCR amplification of the 5' UTR of BMPR1B gene
(Lane 1-4: Blood genomic DNA of Avishaan, Garole, Malpura 

and Patanwadi sheep; Lane L: 100bp DNA ladder)
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Genetic improvement of Malpura sheep for 

mutton production in farm and field (Mega 

Sheep Seed Project)

PK Mallick (from 22.11.2019), GR Gowane (up to 30.11.2019), 

SS Misra (from 30.11.2019), Arun Kumar, Raj Kumar,           

SJ Pandian, Kalyan De (up to 30.11.2019), AS Mahla        

(from 01.04.2019) and Y Meena

At farm, the overall least squares means of body weight 

in Malpura lambs at birth, 3 and 6 months of age were 

3.34, 17.91 and 26.28 kg, respectively. The overall least 

squares means for ADG during 0-3 and 3-6 months were 

160.87 and 84.09 g, respectively. The least squares 
stmeans for 1  six monthly, adult six monthly and adult 

annual GFY were 516, 540 and 1131 g, respectively.

A total of 75 Avishaan (19 males and 56 females, FecB 

gene carrier) animals were sold to farmers in Rajasthan 

and Maharashtra states for field testing. Under multi-

location field testing programme, five units of Avishaan 

sheep were established at farmers' door in Rajasthan. A 

total of 52 lambs were born out of 28 lambing of 

Avishaan ewes with a prolificacy of 82.14% and litter 

size of 1.85. The average body weights at birth, 3 and 6 

months of age of lambs born were 2.60, 14.54 and 21.17 

kg, respectively.

PCR amplification of the exon 8 region of BMPR1B gene 
(Lane 1-3 Blood genomic DNA of Avishaan, Garole and 

Patanwadi sheep; Lane L: 100bp DNA ladder)

The tupping and lambing rate on tupped basis was 94.19 

and 97.40%, respectively. The selection differential for 6 

month body weight was 2.78 kg. Survivability at 0-3, 3-6, 

6-12 months and adult stage in Malpura was 77.65, 

99.54, 99.69 and 96.59%, respectively. A total of 75 

males were sold / distributed to farmers.

In the field flocks of 3 centres, a total of 60 farmers from 24 

villages were followed. A total of 4314 animals (including 

2873 breedable ewe) were covered. The least squares 

means for body weights at birth, 3 and 6 months age were 

Malpura ram
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3.18, 14.97 and 20.33 kg, respectively. Progeny born to 

rams supplied from institute recorded higher weights at 

birth compared to field rams (3.20 vs 3.14 kg), 6 month 

(20.54 vs 19.71 kg) and 9 month (26.28 vs 25.75 kg). Out 

of 2873 ewes available, lambing in 1961 ewes were 

recorded with a lambing rate of 68.28%.

Growth and reproductive performance of different genotypes

Parameter Avishaan Patanwadi Malpura

Av. body weight (kg)

 Birth 2.72  3.60  3.34

 3 month 16.53 17.22 17.91

 6 month 26.15 24.80 26.28

 12 month 32.43 36.68 29.18

Reproduction

 Tupping% 99.91 95.27 94.19

 Lambing%  94.51 83.69 97.40

 (tupped basis)

 Litter size at birth 1.78 - -

Type of births (%)

 Single 25.58 94.92 83.71

 Twins 63.95 5.08 16.09

 Triplets 9.89 - 0.20

 Quadruplets 0.58 - -

EPE (kg / ewe)

 At birth 4.57 3.50  3.66

 At 3-month 25.10 16.25 17.61

Mean GFY (kg)
st 1  six monthly 0.627 0.798 0.516

 Adult annual 0.972 1.030 1.131

Annual survival (%)

  0-3 Month 92.60 97.39 77.65

  3-12 Month 99.10 98.92 99.45

  Adult 98.80 95.36 96.59

Genetic improvement and development of 

Patanwadi as dairy sheep (Institute project: 

AGB/01/04/18-20)

PK Mallick, RC Sharma, IS Chauhan (up to 30.11.2019), 

Arpita Mohapatra, Arvind Soni, Indu Devi (up to 30.11.2019) 

and OP Koli  

The overall average body weights at birth, 3, 6 and 12 

months of age were 3.60, 17.22, 24.80 and 36.68 kg, 

respectively. Average daily gain in body weight from 0-

3 and 3-6 months were 151.33 and 84.22g, 

respectively. Annual tupping and lambing rate on 

tupped basis was 95.27 and 83.69%, respectively. The 

survivability during 0-3, 3-12 months and adult stages 

was 97.39, 98.92 and 95.36%, respectively. Annual 

GFY was 1.03±0.03 kg.

Patanwadi sheep

Average daily and total lactation milk yield (90 days) 

were 0.777 and 69.90 kg during spring while 0.757 and 

68.12 kg during autumn, respectively. In the flock, 

average daily milk yield of >1.0, 0.5-1.0 and <0.5 kg was 

recorded in 8.55, 84.50 and 7.05% of ewes. A peak milk 

yield of 1.41 kg was also recorded.

Milk yield (kg) of Patanwadi

Factor Average daily  Total lactation (90 days)    

Overall 0.767 69.011
Parity NS NS

st  1 0.697 62.728
nd  2 0.676 60.815

 rd 3 0.837 75.334
th  4 0.802 72.134
th  5 0.759 68.297
th  6 0.831 74.758

Season NS NS
  Spring 0.777 69.902
  Autumn 0.757 68.120

Significant (P<0.001) correlation was observed between 

udder score (circumference, depth and width of udder, 

length and circumference of teat and distance between 

two teats) and milk yield. Average daily milk yield was 

significantly (P<0.001) correlated between circumference 

and depth of udder. Morphometric parameters of 

Patanwadi sheep at different stages of growth are given 

below:
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Mean (±S.E.) udder measurements (cm) and milk yield (kg) in Patanwadi ewes during different lactation stages

Stage of Measurement Daily milk 

lactation Udder  Udder  Udder  Teat   Teat  Distance  yield

 circumference depth width length circumference between teats

 c  c  b  c  bc  b c  Early 37.79 16.09 17.07 4.03 6.52 12.24 0.901
 ±0.70 ±0.29 ±0.32 ±0.16 ±0.22 ±0.24 ±0.02

 b  b  b  bc  ac  a  cMid-1 (21 day) 34.60 14.25 16.00 3.97 6.00 11.13 0.835
 ±0.73 ±0.30 ±0.34 ±0.16 ±0.23 ±0.25 ±0.03

 a  ab  a  ac  ac  a  bMid-2 (42 day) 29.88 14.08 14.64 3.75 5.80 11.14 0.629
 ±0.76 ±0.31 ±0.35 ±0.17 ±0.24 ±0.26 ±0.03

 a  a  a  a  a  a  aLate (84 day) 27.73 12.97 14.04 3.30 5.54 10.76 0.457
 ±0.76 ±0.31 ±0.35 ±0.17 ±0.24 ±0.26 ±0.03

Means with different superscript in a column differ with each other (P<0.001)

Udder measurements in Patanwadi sheep
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Dumba sheep

Performance appraisal of Dumba (Fat-tail / rump) 

sheep (Institute project: PHY/01/ 02/16-20)

Davendra Kumar, RC Sharma, SK Sankhyan, Arpita 

Mohapatra and SMK Naqvi 

The average body weights of fat-tail sheep at birth, 3 

and 6 months of age were 4.83, 26.55 and 44.18 kg, 

respectively. Maximum body weight of 7.2 kg at birth, 

40.0 kg at 3 month and 55.7 kg at 6 months of age was 

recorded. The average daily gain during 0-3 and 3-6 

months of  age were 239.21 and 187.43 g, 

respectively. The average six monthly GFY of hogget 

and adult sheep was 0.225 and 0.481 kg, respectively. 

Annual tupping and lambing rate on tupped basis, 

inter-lambing period and age at first service were 

100.0%, 92.7%, 347.8 days and 575.6 days, 

respectively. The survivability rate during 0-3, 3-12 

months and adult stages of age was 98.03, 100.00 and 

88.09%, respectively.

Nutrient utilization patterns and performance of 

Dumba weaner under stall feeding: Twelve fat-tail 

lambs (91 to 106 days old with average body weight of 

28.3 kg) were randomly divided into two groups. Lambs 

in Gr-1 and Gr-2 were offered complete feed block 

(CFB) –I (75% concentrate and 25% roughage) and 

CFB-II (50% concentrate and 50% roughage), 

respectively. Higher dry matter intake (1642.84 g), crude 

protein intake (6.64 g) and metabolizable energy intake 

(1.25 MJ) were recorded in Gr-1 as compared to Gr-2 

(1410.78 g, 3.40 g and 1.12 MJ, respectively). Feed 

conversion efficiency of lambs in Gr-1 and Gr-2 was 7.29 

and 6.87, respectively.

Mean (±S.E.) morphometric parameters (cm) of Patanwadi sheep

Parameter Age

  Birth 3 Month 6 Month 12 Month

 Male Female Male Female Male Female Male Female

Face length  11.13±0.11 11.10±0.12 16.77±0.24 16.72±0.22 19.18±0.24 17.79±0.24 24.96±0.43 19.82±0.50

Face width  9.11±0.10 8.91±0.11 11.89±0.60 11.25±0.64 13.27±0.16 12.64±0.16 15.03±0.18 13.39±0.21

Heart girth  35.98±0.25 34.76±0.27 62.18±0.66 61.94±0.71 70.64±0.95 67.81±0.95 86.75±2.15 71.65±2.49

Wither height  37.96±0.26 36.83±0.28 54.37±0.54 52.08±0.58 60.55±0.65 57.40±0.65 74.37±0.85 65.66±0.98

Paunch girth  34.22±0.29 32.74±0.31 67.39±0.80 66.29±0.86 75.25±0.49 70.49±1.08 92.03±2.52 75.95±2.92

Body length  32.57±0.34 31.47±0.36 49.99±0.61 19.56±0.65 58.51±0.59 56.58±0.59 72.11±0.87 62.51±1.01

Tail length  16.53±0.23 15.89±0.24 25.91±0.39 25.36±0.41 28.93±0.47 26.89±0.47 32.81±0.85 29.80±0.99

Tail circumference  6.09±0.11 5.89±0.12 7.86±0.13 7.69±0.14 9.40±0.16 8.87±0.16 12.61±0.23 9.57±0.27

Ear length   15.06±0.18 14.49±0.19 20.92±0.27 20.23±0.29 22.55±0.28 22.27±0.28 17.87±0.44 21.60±0.51
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  Nutrient intake and body weight change in Dumba lambs

Parameter Gr-1 Gr-2

Concentrate: roughage 75:25 50:50

Dry matter intake 

 g/d 1642.84 1410.78

 g/kg BW 35.69 32.86
0.75  g/kg W 92.74 83.97

Crude protein intake 

 g/d 172.50 105.81

 g/kg BW 2.55 1.33
0.75  g/kg W 6.64 3.40

Digestible crude protein intake 

 g/d 123.05 88.37

 g/kg BW 2.66 2.05
0.75  g/kg W 6.91 5.24

Metabolizable energy intake 

 MJ/d 22.12 18.74

 MJ/kg BW 0.48 0.44
0.75  MJ/kgW 1.25 1.12

Av. Initial body wt (kg)  29.58 27.09

Av. Final body wt (kg)  48.68 45.47

ADG (g) 230.0 220.0

Av. Total feed intake (kg)  in 83 days 141.84 123.06

Av. Total wt gain (kg) in 83 days 19.10 18.38

Feed conversion efficiency  7.29 6.87

Carcass traits of Dumba ram lambs: Four lambs 

were slaughtered at 272.00±6.86 days of age. Average 

pre-slaughter weight was 44.20±3.05 kg. Dressing yield 

on pre-slaughter and empty live weight basis were 

47.21±1.05 and 61.86±0.77%, respectively. Loin eye 
2area was 14.40±0.52 cm . The yield of edible and 

inedible offals was 2.03±0.11 and 7.65±0.45 kg, 

respectively. In commercial cuts, the yields of leg, loin, 

rack, neck and shoulder and breast and foreshank were 

3.12±0.23, 1.08±0.05, 1.16±0.10, 2.24±0.18 and 

1.72±0.08 kg, respectively. The half carcass weight was 

9.31±0.58 kg. Average lean, fat and dissected bone 

yields were 56.33±0.56, 11.78±0.71 and 29.05±0.76%, 

respectively. Lean: fat and meat: bone ratios were 

4.84±0.33 and 1.94±0.06, respectively. The yield of tail 

fat on pre-slaughter weight basis was 5.43±0.83%. The 

pH of the meat at 45 min and 24 h after slaughter were 

6.39±0.09 and 5.93±0.10, respectively. The water 

holding capacity of meat was 48.60±2.27%.

Genetic improvement of Sirohi goats for meat 

and milk production (AICRP on Goat Improvement)

SS Misra, Arun Kumar, PK Mal l ick,  GR Gowane                

(up to 30.11.2019), SJ Pandian (from 01.03.2019),           

Srobana Sarkar (from 01.03.2019) and S Rajapandi (up to 

01.05.2019)

The overall least squares means for body weights of 

kids (born during 2018-19) at birth, 3, 6 and 12 months 

of age were 3.05, 13.50, 23.91 and 32.90 kg, 

respectively. The average daily gain was 116.11 and 

57.91 g from 0-3 and 3-12 months of age, respectively. 

The least squares means for milk yield of does kidded 

during 2018-19 at 90 days (90 DMY), 150 days (150 

DMY), total lactation (TLMY) and lactation length (LL) 

were 84.24, 110.44, 105.33 litres and 147.28 days, 

respectively. The effect of lactation order was not 

Sirohi goats
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significant on these traits. The annual tupping and 

kidding rate on tupped basis was 97.30 and 100.80%, 

respectively with a litter size of 1.23. The annual 

mortality rates in 0-3, 3-6, 6-12 month of age and in 

adults were 3.51, 0.66, 0.00 and 0.52%, respectively. 

A total of 218 goats (151 males and 67 females) were 

sold to farmers, government and non-government 

agencies for improvement of their goats for meat and 

milk production.

Fitness Black Box: Deciphering the Ovar-MHC 

variability in sheep breeds of India (DBT 

project)

GR Gowane (up to 30.11.2019), Rajiv Kumar and SS Misra

Ten sheep breeds/strains (Malpura, Avikalin, Magra, 

Marwari, Chokla, Jaisalmeri, Kheri, Patanwadi, 

Madgyal and Deccani - Sangamneri) were surveyed. 

DNA was extracted from 500 blood samples (50 from 

each breed/strain). Highly polymorphic region of MHC 

(Ovar-MHC) and four genes (DRB1, DQA1, DQA2 and 

DQB1) were targeted for studying the genetic diversity 

in breeds/strains. PCR and regions of all the four 

genes were standardized for amplification. The size of 

amplified products were 310, 269, 800 and 288 bp for 

DRB1 (270 bp of exon-2 of Ovar-DRB1 flanked by 

intronic region), DQA1, DQA2 (finally 242 base pairs of 

DQA2 region) and DQB1 (also give rise to DQB2 like 

exon sequences), respectively.

The SSCP was carried out for DRB1 of Avikalin. Huge 

genetic diversity at genotypic level was observed in 

the population. Samples of Malpura (32), Avikalin (24) 

and Patanwadi (50) were processed to study the 

haplotype transmission across generations.

DRB1 DQA1

DQA2 DQB1

Amplification of selected genes (DRB1- 301bp, DQA1- 269bp, DQA2- 242bp, DQB1- 288bp) in Ovar-MHC for mapping 
and studying the peptide binding pocket variability at genomic and predicted proteomic level
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White Giant rabbits

Production performance and improvement of 

broiler rabbits in semi-arid region of Rajasthan 

(Institute project: Nut/01/04/2019-22)

RS Bhatt, SR Sharma, IS Chauhan (up to 30.11.2019) and 

Arvind Soni

The mean litter size at birth varied from 4.83 in Dutch to 

6.61 in Black Brown. Mean litter weight at birth was 

maximum in Black Brown (393.9 g) followed by Grey 

Giant (390.0 g), New Zealand White (372.0 g),  Soviet 

Chinchilla (342.5 g), White Giant (342.1 g) and minimum 

in Dutch (274.2 g). The mean litter size at weaning 

varied from 4.00 in Dutch to 6.25 in New Zealand White. 

The mean weaning weight was maximum (530.0 g) in 

White Giant followed by 527.1 g in Grey Giant, 492.1 g in 

Black Brown, 481.7 g in New Zealand White, 479.6 g in 

Dutch and minimum (441.4 g) in Soviet Chinchilla. The 

average daily gain from weaning to 84 days of age 

ranged from 10.9 g in Dutch to 20.0 g in Soviet 

Chinchilla. A total of 550 rabbits were sold during the 

year.

Carcass traits and fatty acid profile of longissimus 

dorsi muscle of rabbits fed different roughage 

sources in feed: Soviet Chinchilla (weaned at 28 days 

of age) rabbits (100) were equally divided into four 

groups and fed ad libitum CFB up to 90 days of age, 

made up of concentrate (70 parts), molasses (5 parts) 

and roughage (25 parts). The roughage used were 

cowpea (Vigna unguiculata) hay, urd (Vigna mungo) 

straw, stylosanthes (Stylosanthes hamata) hay and 

mulberry (Morus alba) leaves in CFB-1, 2, 3 and 4, 

respectively. 
Ingredients of CFB for rabbits
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Total and hydrolysable tannins were higher in CFB-4, 

saponins in CFB-2 and CFB-3 and flavonoids in CFB-1 

and CFB-4 compared to other CFBs. Six male rabbits 

from each group were slaughtered to record the carcass 

traits and samples of longissimus dorsi muscle were 

mashed and analyzed for fatty acid profile.

Carcass traits revealed lower carcass weight, dressing 

yield and total fat in rabbits fed CFB-4 compared to other 

treatments. In adipose tissue, the proportion of C16:0 and 

C16:1 fatty acids was higher in CFB-1 and CFB-4 fed 

rabbits and lower in CFB-2 and CFB-3. In longissimus 

dorsi muscle, the proportion of saturated fatty acids (SFA) 

was lower in CFB-3 and CFB-2 fed rabbits, followed by 

CFB-4 and higher in CFB-1. A reverse trend was followed 

for polyunsaturated fatty acids with higher in CFB-3 and 

CFB-2 and lower in CFB-4 and CFB-1. Further higher ω-3, 

DFA and lower ω-6/ ω-3, SCFA and THR values were 

recorded in these groups. Thus, rabbits fed with 

stylosanthes hay (CFB-3) and urd straw (CFB-2) revealed 

better fatty acid profile in tissues.

Integrated approaches for maximizing 

production of broiler rabbits in southern region 

(Institute project: SRRC/04/03/18-20)

K Pachaiyappan, AS Rajendiran, P Thirumurugan, SMK 

Thirumaran, G Nagarajan and G Murali

The mean litter size at birth (LSB) and litter weight at 

birth (LWB) were 7.10 and 0.40 kg in White Giant (WG) 

and 5.63 and 0.29 kg in Soviet Chinchilla (SC), 

respectively. At weaning, the litter size and (LSW) and 

litter weight (LWW) were 6.98 and 5.30 kg in WG and 

6.62 and 5.10 kg in SC, respectively. The kindling was 

87.12 and 84.76% in WG and SC, respectively. The 

mean weights at 6 and 12 weeks of age were 0.90 and 

1.92 kg in WG and 0.96 and 1.97 kg in SC, respectively. 

The overall survivability including kit was 95.14 and 

64.63% in WG and SC, respectively. A total of 1314 

rabbits were sold for breeding to 65 clients belonging to 

Tamil Nadu and Kerala.
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Genetic improvement of Chokla sheep for 

carpet wool production (Institute project: 

ARC/02/02/17-20)

Ashish Chopra, Nirmala Saini, HK Narula, Ashok Kumar, 

Chandan Prakash, PR Sharma, Vimal Mehrotra and RK Singh 

(up to 31.07.2019) 

The overall least squares means for body weight in 

Chokla lambs at birth, 3, 6 and 12 months of age were 

3.31, 16.71, 24.34 and 30.98 kg, respectively. The 

overall least squares means for ADG during 0-3, 3-6 

and 6-12 months of age were 152.02, 82.04 and 50.55 
stg, respectively. The least squares means for lamb's 1 , 

nd rd 2  and 3 wool clips were 600.63, 733.78 and 681.87 

g, respectively. The least squares means for adult's 

annual, spring, autumn and winter clips were 2121.00, 

671.82, 591.18 and 844.98 g, respectively. The overall 

means for f ibre diameter, staple length and 

medullation were 32.56 µ, 5.65 cm and 17.33 %, 

respectively. The tupping and lambing rate on tupped 

basis were 97.34 and 122.27%, respectively. This 

year a new initiative has been undertaken, in which 

ewes lambed in Jan-Feb were mated in next breeding 

season (Jul-Aug). In earlier practice, lactating ewes 

were not allowed to mate until their lambs reaches 90 

days of age which has reduced to 50 days in this year. 

This year, a total of 88 ewes were mated twice and out 

of which, 61 lambed in both the seasons.

The selection differentials of rams used during 2018-19 
st for 6 month body weight and 1 GFY were 3.08 kg and 

114.23 g, respectively. The overall survivability of 

Chokla sheep was 98.51%. In morbidity, the maximum 

cases (31.86%) were related to general systemic state 

(GSS) followed by affections of skin and musculoskeletal 

system (24.73%) and respiratory system (23.01%). 

Mortality was mainly due to affections of respiratory 

system (54.55%) and GSS (27.27%). A total of 100 

animals (64 males and 34 females) were sold/ 

distributed to farmers.

Comparative performance of wool type sheep breeds

Parameter Chokla Marwari Magra Avikalin Bharat Merino Synthetic sheep

Mean body weight (kg)

 Birth 3.31 3.11 3.28 3.27 3.99 3.88

 3 month 16.71 16.74 18.61 19.37 20.15 15.18

 6 month 24.34 24.84 23.10 24.19 25.51 24.49

 12 month 30.98 32.63 33.26 32.98 33.10 27.32

Reproduction

 Tupping% 97.34 96.57 96.36 98.53 91.11 98.80

 Lambing% (tupped basis) 122.27 103.87 119.17 93.87 96.05 81.50

Mean GFY (kg)
st 1  six monthly 0.601 0.639 0.512 0.810 1.730 0.990

 Adult annual 2.122 1.256 1.756 1.530 2.170 1.360

Wool quality

 Staple length (cm) 5.65 6.42 6.82 - - 5.78

 Fiber diameter (µ) 32.56 34.58 35.48 - - 20.13

 Medullation (%) 17.33 57.80 39.85 - - 0.10

Chokla sheep

Chokla sheep
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were 3.28, 18.61 and 23.10 kg, respectively. The overall 

least squares means for ADG during 0-3 and 3-6 months 

were 158.84 and 56.94 g, respectively. The least 
st ndsquares means for lamb's 1  and 2  wool clips were 

511.74 and 647.54 g, respectively. The least squares 

means for adult's annual, spring, autumn and winter 

clips were 1756.26, 587.62, 499.76 and 670.73 g, 

respectively. The overall means for fibre diameter, 

staple length and medullation were 35.48µ, 6.82 cm and 

39.85%, respectively. The overall tupping and lambing 

rate on tupped basis was 96.36 and 119.17%, 

respectively. The overall survivability of Magra sheep 

was 97.62%. A total of 195 animals (169 males and 26 

females) were sold / distributed to farmers.

Field unit: A total of 65 sheep farmers associated with 
the project at Kotda, Goleri and Darbari centres are 
rearing 6900 sheep (including 4481 breedable ewes). 
The overall means of body weight in Magra lambs at 
birth, 3, 6 and 12 months of age were 3.10, 15.53, 22.46 

stand 28.94 kg, respectively.The overall average 1  GFY 
and adult GFY per clip was 620.82 and 539.96 g, 
respectively. The overall lambing rate was 81.38%.

A total of 5618 enterotoxaemia, 4215 sheep pox, 7193 

PPR vaccination and 9800 anthelmintic drenching 

were carried out in the field. In newly constructed 

dipping tank in Kotda, 1520 animals were given 

dipping after March shearing for ectoparasites. A total 

of 58 breeding rams were given to adopted sheep 

farmers from Institute farm as per the mandate of the 

project. 

Marwari ram Magra ram

Improvement of Marwari sheep for carpet wool 

production through selection (Network Project 

on Sheep Improvement)

HK Narula, Ashish Chopra, Ashok Kumar, Chandan Prakash, 

PR Sharma, Vimal Mehrotra and Kamlakar Gurao 

The overall least squares means for body weights in 

Marwari lambs at birth, 3 and 6 months of age were 3.11, 

16.74 and 24.84 kg, respectively. The overall least 

squares means for ADG during 0-3 and 3-6 months were 

152.07 and 97.13 g, respectively. The least squares 
stmeans for lamb's 1  wool clip was 638.79 g, respectively. 

The least squares means for adult's annual, spring and 

autumn clips were 1256.03, 716.52 and 475.20 g, 

respectively. The overall means for fibre diameter, staple 

length, medullation and crimps were 34.58µ, 6.42 cm, 

57.80% and 0.55 per cm, respectively. The tupping and 

lambing rate on tupped basis was 96.57 and 103.87%, 

respectively. The overall survivability of Marwari sheep 

was 97.89%. A total of 225 Marwari sheep (139 males and 

86 females) were sold/ distributed to farmers.

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, PR Sharma, Madan Lal and Kamlakar Gurao

Farm unit: The overall least squares means for body 

weights in Magra lambs at birth, 3 and 6 months of age 



Annual Report 2019

119
ICAR-CSWRI

Bharat Merino sheep at SRRC, mannavanur

Genetic improvement of Synthetic sheep for 

fine wool production (Institute project: NTRS/ 

03/01/17-20)

KS Rajaravindra (up to 30.11.2019), Abdul Rahim (from 

11.02.2019) and OH Chaturvedi 

The overall body weights of lambs born during 2019 

were 3.88, 15.68 and 22.49 kg at birth, 3 and 6 months of 

age, respectively. For lambs born during spring 2018, 

the overall average body weight at 12 months of age was 

27.32 kg. The annual tupping and lambing rate on 

tupped basis was 98.8 and 81.5%, respectively. First six 

monthly GFY in lambs and adult annual GFY were 0.99 

and 1.36 kg, respectively. The staple length, fibre 

diameter and medullation were 5.78 cm, 20.13 µ and 

0.10%, respectively in adult wool clips. The mortality in 

lambs during 0-3, 3-6 and 6-12 months of age was 3.65, 

6.06 and 3.12%, respectively. However, the mortality in 

adult sheep was 6.39%. A total of 64 sheep (45 males 

and 19 females) were sold to farmers and Animal 

Husbandry Department, HP for genetic improvement of 

flocks in the region.
 

Genetic improvement of Bharat Merino sheep 

through selective breeding (Institute project: 

SRRC/04/01/17-20)

P Thirumurugan, AS Rajendiran, G Nagarajan, SMK 

Thirumaran, K Pachayaippan and G Murali

Bharat Merino sheep at SRRC, Mannavanur attained 

body weights of 3.99, 20.15, 25.51 and 33.10 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 188.00, 60.23 and 43.45g, respectively. 

Annual overall tupping was 91.11%. Lambing rates on 

tupped basis in spring season was 96.05%. The 

average annual adult mean GFYs were 2.17 kg in male 
stand 1.61 kg in female. The average 1  six monthly 

GFYs were 1.73 and 1.17 kg, for male and female 

lambs. The survivability between 0-3 months, 3-6 

months, 6-12 months and adults was 94.31, 99.20, 

98.70 and 99.32%, respectively. A total of 96 sheep 

(59 male and 37 female) were sold to farmers of 

Karnataka and Tamil Nadu for breed improvement.

Synthetic sheep at NTRS, Garsa
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Equipment for wool lustre evaluation
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Performance evaluation of Avikalin sheep in 

sub temperate region of India (Institute project: 

SRRC/04/02/717-20)

SMK Thirumaran, AS Rajendiran, P Thirumurugan, G 

Nagarajan, K Pachaiyappan and G Murali 

The overall average body weights of Avikalin at birth, 3, 6 

and 12 months of age were 3.27, 19.37, 24.19 and 32.98 kg, 

respectively. The average daily gain during 0-3, 3-6 and 6-

12 months were 178.88, 53.55 and 48.83 g, respectively. 

Annual tupping rate was 98.53%. Lambing rate on tupped 

basis in spring season was 93.87%.

The average annual adult mean GFYs were 1.53 kg in 
stmales and 1.09 kg in females. The average 1  six 

monthly GFY was 0.81 kg in lambs. 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 37 

sheep (25 males and 12 females) were sold to farmers 

for breed improvement.

Identification of genetic and non-genetic factors 

responsible for lustrous wool trait in Magra 

sheep (Institute project: AGB/01/02/ 2017-20)

Rajiv Kumar, Ashish Chopra, AS Meena, Ajay Kumar and 

Ghous Ali  

Samples of vegetation (21) and soil (5) were collected 

from Jalwali, Surasar, Tharusar, Kelan Gaon and Kelan 

Phanta area (lustrous wool region). Simultaneously 20 

vegetation samples were also collected from Kotda, 

Goleri and Kodamdesar area (less lustrous wool region). 

Wool, wool follicles and blood samples (43) were collected 

from Magra sheep (>1 years age) of ARC, Bikaner. 

Subjective grading by experts and objective evaluation 

by Glossmeter (UNIGLOSS 60) and its resemblance for 

high and low lustre of wool was carried out. 

A wide variation (47% higher in low lustre and 110% 

higher in high lustre wool samples) was observed in 

quantification of wool lustre through subjective 

evaluation and Gloss 60 machine.
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Gloss 60º value of wool (July clip) collected 

from Magra sheep

Sample   Lustre  Mean Gloss  SEM P 
   60º value    value
   (Range)

Raw  High  2.39 0.04 0.020

   (2.31-2.46)

  Low  1.62  0.10

   (1.41-1.74)

Petrol High  2.49  0.07 0.005

wash  (2.35-2.63)

  Low  1.84  0.03

   (1.79-1.93)

To improve the numerical values of objective evaluation, 

the wool samples were mounted on the attachment 

(combed fringe of known weight of 35-40 mg) and 
oestimated Gloss 60  values. Four different wool samples 

(fine exotic, fine native, medium and coarse wool) 

obtained from New Zealand, Bharat Merino, Chokla and 

Malpura sheep, respectively were evaluated by three 

independent experts.

Blood and wool follicle samples were collected from 

lustrous tract of Magra sheep in Bikaner. Following 

isolation of DNA from blood sample, Keratin 33 (K33) 

gene was amplified, cloned and sequenced. Variant 

sequences (17) were submitted to NCBI GenBank 

(MN128708-MN128710, MN418057-MN418067, 

MN514626-MN514628). Wool follicles were processed 

for RNA extraction and cDNA synthesis. Open reading 

frame (ORF) of K 33 transcripts expressing in Magra 

sheep was characterized and four variant sequences 

were submitted to NCBI GenBank (MN514626-

MN514629).

On real-time PCR study for type II keratin (K81, K82, 

K83, K84, K85, K86 and K87) genes in wool follicle, 

significant differences in expression of K81, K82 and 

K83 genes were observed between low and high 

lustrous wool Magra sheep. Type II keratins were 

relatively up-regulated in high lustrous wool follicle as 

compared to low lustrous wool follicle of Magra sheep.
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PCR amplification of K33 transcripts from wool follicle 

of lustrous Magra sheep

Genetic improvement of German Angora rabbit for 

wool production under Sub-temperate climatic 

region (Institute project: NTRS/03/02/18-21)

KS Rajaravindra (up to 30.11.2019), Abdul Rahim (from 

01.12.2019) and OH Chaturvedi 

The German Angora (GA) rabbits born during 2019 at the 

NTRS, Garsa attained overall body weight of 585.94, 

818.15, 1082.11, 1368.25, 1610.38, 1827.88, 1981.24, 

2054.89, 2231.26 and 2370.95 g at weaning, 8, 10, 12, 14, 

16, 18, 20, 22 and 24 weeks of age, respectively. The 

average litter size at birth, weaning and litter weight at birth 

were 6.42, 5.54 and 285.27g, respectively. The average 

doe weight at service and kindling was 3.02 and 3.09 kg, 

respectively. The average fibre yield of GA rabbits born 

during 2019 was 14.24, 68.26, 107.73 and 115.43 g at I, II, 

III and IV clip, respectively. The staple length, fibre 

diameter and guard hairs at II clip of the German Angora 

rabbits born during 2019 was 6.31cm, 13.34 µ and 2.01%, 

respectively. A total of six GA rabbits were sold to the 

farmers and NGOs of Himachal Pradesh.
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Nutritional assessment of multiple foetus 

bearing Avishaan ewes for complete production 

cycle (Institute project: NUT/01/ 01/2017-20)

SK Sankhyan, A Sahoo, RS Bhatt, AK Shinde, Krishnappa B 

and RC Sharma 

To study the effect of 10 and 20% higher energy and 

protein supplementation, 27 Avishaan ewes with a 

history of multiple birth were selected and randomly 

divided into two groups. On the basis of body weight, 

concentrate mixture Gr I - 10% higher (90.0% maize, 

8.0% Soy flakes, 1.5% mineral mixture and 0.5% salt) 

and Gr II - 20% higher (85.0% maize, 4.0% til cake, 9.0% 

Soy flakes, 1.5% mineral mixture and 0.5% salt) was 

supplemented in variable amount along with roughage to 

the pregnant ewes after grazing. The supplementation 

rate was revised at weekly interval after recording the 

body weight. 

Nutrient composition of both the concentrate mixtures 

was almost same except CP content (12.4 and 14.2%). 

The digestibility of all the nutrients was higher in Gr II as 

compared to Gr I in both the pregnancy and lactation 

stages. Further, the digestibility was higher during 

lactation compared to pregnancy.

Nutrient composition of concentrate mixture, gram 

straw and pasture grasses (DM %)

Content  Conc.  Conc. Gram Pasture

 mix. 1 mix. 2 straw grasses

DM 97.83 96.36 97.93 94.98

OM 96.13 95.31 92.58 95.85

CP 12.39 14.12 7.21 6.70

NDF 45.11 48.39 75.01 63.29

ADF 41.60 43.40 49.89 45.42

Hemicellulose 7.00 7.79 30.39 36.74

Cellulose 23.11 33.39 32.46 35.12

Dry matter intake of ewes was higher in Gr II compared 

to Gr I. Similar trend was observed for CP and ME intake 

during pregnancy and lactation.

Out of 27 ewes, lambing was occurred in 26 ewes 

(96.3%). Single, twins and triplets were given by 2, 19 

and 5 ewes, respectively. Average birth weights of 

lambs were 2.5 and 2.9 kg in Gr I and II, respectively. At 

75 days of age, average body weights in Gr I and II were 

13.40 and 15.48 kg, respectively. The ewe productivity 

efficiency (EPE) at birth and 75 days of lambs were 6.16 

and 5.85 kg and 32.82 and 30.95 kg in Gr I and II, 

respectively. The higher EPE was due to more number 

of triplets in Gr I as compared to Gr II.

Digestibility (%) of nutrient (DM basis) during advanced 

pregnancy and lactation 

Nutrient  Advance pregnancy Lactation 

 Gr-I  Gr-II  Gr-I Gr-II

DM 63.86 65.15 67.90 70.70

 ±0.95 ±0.58 ±1.04 ±0.54

OM 67.37 70.60 70.40 72.10

 ±1.45 ±2.21 ±1.04 ±1.21

CP 60.19 63.46 71.40 78.30

 ±1.52 ±1.92 ±1.06 ±0.98

NDF 50.94 56.35 61.30 63.20

 ±1.74 ±1.98 ±1.58 ±1.90

ADF 57.60 63.23 60.30 66.10

 ±2.07 ±2.12 ±1.31 ±0.92

Hemicellulose 63.78 72.43 59.50 60.50

 ±2.00 ±1.96 ±1.84 ±2.21

Cellulose 42.07 45.50 70.50 77.00

 ±2.68 ±3.26 ±1.48 ±1.62

 Plane of nutrition of ewes during pregnancy and lactation

Parameter Advance pregnancy  Lactation  

  Gr-I  Gr-II  Gr-I Gr-II

DMI

 g/d 1317.8 1362.3 1531.4 1611.9

 g/kg BW 25.7 26.7 40.5 40.44
0.75  g/kgW 68.7 71.3 101.2 101.7

DCPI 

 g/d 75.3 94.7 112.0 152.5

 g/kg BW 1.5 1.9 3.0 3.9
0.75  g/kgW 3.9 4.9 7.3 9.7

MEI 

 MJ/d 8.3 8.8 22.0 23.6

 MJ/kg BW 0.16 0.17 0.59 0.60
0.75  MJ/kgW 0.43 0.45 1.46 1.50

Higher milk yield was recorded in Gr II as compared to 
th thGr I with peak yield at 4  week. Up to 6  week milk yield 

of 1000 g was recorded, which gradually declined to 414 

g (Gr I) and 586 g (Gr II) in 11 weeks.
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Average daily milk yield (g) in Avishaan ewes

Week Gr I Gr II

1. 873.4±38.08 888.8±50.15

2 894.2±35.66 972.8±48.54

3 1028.1±47.79 1015.6±49.90

4 1016.4±47.22 1081.8±48.37

5 1004.1±37.22 1060.0±52.12

6 913.1±40.38 1004.0±44.46

7 855.0±45.86 970.9±28.55

8 749.1±48.42 933.5±34.61

9 598.0±45.79 805.6±25.61

10 556.4±43.19 670.8±23.55

11 414.3±28.62 586.3±37.09

Nutritional intervention during post-weaning 

growth of lambs

Effect of feeding different ratio of condensed: 

hydrolysable tannins in weaner lambs: Three diets were 

formulated by mixing cowpea hay, Ziziphus nummularia 

(pala) leaves (source of hydrolysable tannins; HT) and 

Acacia nilotica (desi babool) leaves (source of 

condensed tannins; CT). The HT: CT ratios in diets were 

18.1, 9.0 and 5.1 in Gr-1, 2 and 3, respectively. The 

DPPH inhibition in Gr-1, 2 and 3 diets were 38.6, 24.9 

and 13.2%, respectively. Daily DMI was declined with 

reduction in HT: CT, as a result energy and protein 

intake was lowered in Gr-2 and 3. At HT: CT of 5.1, the 

digestibility of CP and N balance were lowered. Rumen 

pH was decreased with decrease in HT: CT and lower 

ammonia level in Gr-3. The proportion of acetic acid was 

increased while proportion of propionic acid decreased 

at lower HT: CT. Microbial nitrogen synthesis was 

increased with the lower HT: CT. The highest ADG 

(152.9 g) and FCR (6.52) were observed in Gr-2 lambs. 

Average six month weights were 29.7 kg in Gr-1, 31.8 kg 

in Gr-2 and 29.4 kg in Gr-3 with better carcass traits in 

Gr-2.The nuggets prepared from the meat of Gr-2 lambs 

were better in quality compared to other groups. Thus, 

the lambs fed diet HT: CT of 9.0 gave better growth due 

to higher microbial nitrogen synthesis and produced 

carcass of better quality and nuggets prepared from 

meat of these lambs.

Effect of feeding Sirus (Albizia lebbeck) leaves on the 

growth of finisher lambs: Thirty six Malpura finisher (90 

day old) lambs were divided in to three groups. All the 

lambs were fed complete feed block (CFB) of 65% 

concentrate, 5% molasses and 30% tree leaves. CFB 

consist of 30% ardu (Ailanthus excelsa) leaves in control 

(Gr-1), 15% ardu and 15% sirus (Albizia lebbeck) leaves 

in Gr-2 and 30% sirus leaves in Gr-3. The concentrate 

mixture consist of 36% maize, 40% barley, 14% 

groundnut cake, 3% mustard cake, 4% til cake, 2% 

mineral mixture and 1% salt. These blocks contained 14.6 

to 15.2% crude protein and 6.38 to 8.19% lignin. The 

condensed tannins increased and saponins and 

flavonoids decreased with the incorporation of sirus 

leaves. No effect of sirus leaves incorporation in CFBs 

was observed on daily DMI in lambs and as a result the 

energy and protein intake were unaffected. The 

digestibility of NDF was significantly lower with complete 

Nutritional approaches for improving quality 

and quantity mutton production (Institute 

project: NUT/01/02/2017-20)

RS Bhatt, A Sahoo, SK Sankhyan YP Gadekar and Srobana 

Sarkar

Nutritional intervention during pre-weaning growth 

of lambs

Growth of lambs fed milk replacers with increasing level 

of fat during pre-weaning stage: Malpura lambs (48) 

were allocated into four treatment groups (Gr-I, II, III and 

IV) and fed milk replacers with varying levels of fat (8, 12, 

16 and 20%) for 90 days. The average daily gain of 

lambs in Gr-I, II, III and IV was 157.2, 164.5, 179.4 and 

171.5 g, respectively. The weights were higher in lambs 

fed milk replacer containing 16 and 20% fat. Dry matter 

intake (341.0 to 378.0 g/day) and dry matter digestibility 

(63.50 to 64.79%) of the lambs were similar in all groups. 

Rumen pH and ammonia nitrogen ranged from 5.36 to 

5.55 and from 21.50 to 23.72 mg%, respectively. No 

effect was observed on rumen enzyme profile.

Growth of lambs fed milk replacers (MR) with increasing 

level of protein source during pre-weaning stage: Four 

different milk replacers were formulated with two levels 

of 8 and 16% fat by taking maize cake (MC) as protein 

source - MR1 (8% fat without MC), MR2 (8% fat with 

MC), MR3 (16% fat without MC) and MR4 (16% fat with 

MC). Fourty pre-weaned Malpura lambs were divided 

into four groups and fed milk replacers along with a basal 

diet for 90 days. The initial body weight of lambs were 

5.57, 5.53, 5.50 and 5.54 kg and final weight were 18.38, 

19.10, 19.00, 19.95 kg in MR1, 2, 3 and 4, respectively.
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replacement of ardu leaves with sirus. Nitrogen balance 

was higher in Gr-2 and reduced with complete 

replacement. Analysis of rumen metabolites revealed 

lower level of total and TCA-ppt-N with sirus leaves (Gr-2 

and Gr-3) and lower proportion of acetic acid and increase 

in propionic acid in Gr-2. The protozoa population was 

increased and microbial nitrogen synthesis was improved 

with sirus leaves. Growth and feed conversion efficiency 

were better in Gr-2. Thus, sirus leaves gave better growth 

in lambs when fed with ardu leaves in equal proportion.

Effect of different energy sources on growth of finisher 

lambs: Twenty four female Malpura lambs were divided into 

three groups and fed ad libitum concentrates (barley or oat 

or a combination of both) and ardu leaves. The composition 

of concentrate (Gr-1) was 72% barley, 11% soybean seed, 

6% mustard cake, 8% til cake, 2% mineral mixture and 1% 

salt. Barley was replaced with oat grain in Gr-2 and 3 

concentrate at the rate of 100 and 50%, respectively. 

Feeding of different diets showed no differences in DMI 

however, the digestibility of fibres (NDF) was reduced with 

oat grains. The excretion of N through feces and urine was 

Functional properties of isolates

Isolate  Nearest valid Taxon/Sp. % Similarity Belongs to   Remarks

GS1 Millionella massiliensis 96 Bacteroidetes Also a gut microflora 

GS2 Rarimicrobium hominis 95 Synergistetes Acetic and propionic acids are major metabolic end products  
GS3  Pyramidobacter piscolensis  98 Synergistetes Acetic and propionic acids are major metabolic end products      

GS4 Christensenella massiliensis  95 Firmicutes  Also a gut microflora, ferments sugars in the gut to short

     chain fatty acids; co-occurrence with other microbiota, 
    including methanogens    
GS5 Actinomyces ruminicola  99 Actinobacteria  Produced formic, acetic and lactic acids as end products; 
    could be possibly used to improve glycerol tolerance and
    thus fat uptake by ruminants 

GS6  Bacillus proteolyticus  97 Firmicutes  Ferments cellobiose to short chain fatty acids 

GS7  Bacillus patramycoides  98 Firmicutes  Lipolytic, ferments cellobiose to short chain fatty acids

GS8  Actinomyces massiliensis  96 Actinobacteria  Fiber degrading, produces organic acids 

GS9  Propionibacterium acidifaciens  99 Actinobacteria  Propionate producing, promising probiotic for gut health 

GS10  Clostridium sporogenes  98 Firmicutes  Contribute to understanding skatole and indole formation
    in the rumen and will lead to methods that control the
     formation of indolic compounds in pasture-grazed ruminants 

reduced with oat grain as a result the N balance was 

improved. Rumen fermentation metabolites revealed 

reduced rumen ammonia and higher volatile fatty acid 

content with oat grain and proportion of acetic acid 

decreased and that of propionic acid increased when both 

oat and barley grains were added. No significant differences 

were observed on growth and feed conversion efficiency.
 
Veterinary Type Culture-Rumen Microbes 

(Network Programme)

A Sahoo, RS Bhatt and Srobana Sarkar

Isolation and characterization of tannin degrading 

bacteria: A total of 10 isolates were identified by 16s 

rRNA analysis and characterized. The functional 

properties of isolates showed fibre degradation 

potential. Out of 10 isolates, GS1, GS2 and GS3 showed 

rapid filter-paper degrading activity. Isolates GS5 and 

GS7 showed possible role in tolerating glycerol and may 

utilize fat-rich diets.

A total of 18 tannin degrading bacteria named LP1-LP6, 

LB7-LB12, and PB13-PB18 were isolated from sheep fed 

tanniferous diet, viz., LP: 50% cowpea (Vigna 

unguiculata)  + 50% pala (Ziziphus nummularia) + 

concentrate, LB: 50% cowpea + 50% babool (Acacia 

nilotica) + concentrate and PB: 50% pala + 50% babool + 

concentrate. 
Tannin degrading bacteria
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These bacteria were characterized for tannin degrading 

activity (Tannase: Tannin acyl hydrolase). It was 

observed that the isolates LP1 and LB9 exhibited strong 

tannase activity than other isolates.

758 bp

758 bp

758 bp

792 bp

792 bp

792 bp

Physiological interventions for improving 

sheep fertility and fecundity (Institute project: 

PHY/01/01/17-20)

RK Paul, Raghvendar Singh, SMK Naqvi, Davendra Kumar, 

Vijay Kumar, VK Saxena, Bahire SV, Krishnappa B, Arpita 

Mohapatra, Ashok Kumar, SS Dangi and AS Mahla (From 

14.02.2019)

Production and functional characterization of 

ovine CRISP-1 protein in E. coli: The thioredoxin-

tagged recombinant ovine CRISP-1 protein (43.8 kDa) 

was expressed in E. coli BL21 (DE3)-pLys and affinity 

purified using pH gradient. The purified protein 

exhibited both anti-capacitating and motility-inhibitory 

activities on ram cauda epididymal sperm.

Purification of sperm motility-inhibitory proteins of ram 

cauda epididymal plasma (CEP): Two sperm motility-

inhibiting proteins (80 and 65 kDa) were partially purified 

from ram CEP. The 80 kDa protein was heat labile and 

Molecular profile of tannin degrading bacterial isolates from sheep

SDS-PAGE showing expression of recombinant CRISP-1 
in E. coli BL21 (DE3) at 37 °C with IPTG (Lane 1, 6: 4 h 

induced 1mM IPTG; lane 2, 5: 2 h induced1mM IPTG; lane 3, 4 
un-induced control; M: Marker)
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prevented sperm motility and capacitation. The 60 kDa 

protein was thermo stable (on 80 °C for 5 min) and reduced 

sperm motility but did not prevent sperm capacitation.

Effect of novel membrane stabilizer replacing egg 

yolk in semen extender on fertility rate of liquid 

preserved ram semen: Ram semen was liquid 

preserved either in EYCG extender or in new membrane 

stabilizer-based extender. Cervical AI was carried out with 

0, 24 and 48 h liquid-preserved semen of both the groups 

in 50 cyclic ewes following estrus synchronization. The 

pregnancy rates by ultrasonography conducted at 140 

days post-AI in the control and test extender groups were 

28 (2/7) vs. 42% (3/7), 9 (1/11) vs. 17% (2/12) and 0 (0/6) 

vs. 0% (0/7) by using 0, 24 and 48 h liquid-preserved 

semen, respectively.  

Effect of GnRH on synchronization of estrus 

following withdrawal of intravaginal sponge 

(Avikesil-s) in Malpura sheep: A total of 98 cyclic ewes 

(2-6 yr old) were synchronized using intravaginal 

sponge (Avikesil-s) during breeding season. Following 

sponge removal the ewes were divided into four groups 

that received one or more intramuscular injection of 

hormone as: G1 (control)- no hormone, G2 (GnRH 24h)- 
®4 µg buserelin (Receptal ) post 24 h sponge removal, 

G3 (GnRH 48h)- 4 µg buserelin post 48 h sponge 

removal and G4 (PG + GnRH 48h)- 125 µg cloprostenol 
®sodium (Vetmate ) at sponge removal and 4 µg 

buserelin post 48 h sponge removal. The rate of estrus 

response was relatively low (84%) in G2 as compared to 

other groups. The estrus was mostly synchronized in 

G4, wherein 95.7% of the ewes exhibited estrus within 

18-30 h of sponge removal. In contrast, the G2 showed 

least synchrony (71.4% ewes exhibited estrus within 18-

30 h of sponge removal) in the onset of estrus. In 

conclusion, administration of GnRH at 48 h post sponge 

removal was better than that at 24 h in synchronization 

of estrus in sheep. However, this needs to be validated 

with the time of LH surge and ovulation after sponge 

removal.

Effects of subcutaneous melatonin injection on 

advancement of breeding season and the fertility 

potentials of ewes of arid region of Rajasthan: 

Lambs from 30 non-cyclic Marwari ewes (2-4 yr old) 

born in the last week of August, 2019 were weaned at 75 

days post-partum. Non-cyclic ewes were selected 

based on serum progesterone value (<1 ng/ml) 

estimated at both 7 and 14 days prior to application of 

melatonin. Ewes were divided into two groups as Gr-I 

 DEAE-sepharose ion exchange chromatography of 1 M K-PO  4

buffer frac�on from HA chromatography
 (Lane 1: 50 mM, Lane 2: 100 mM, Lane 3: 200 mM, Lane 4: 300 mM 

potassium phosphate buffers, pH 7.5)
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Effect of new membrane stabilizer as an alternative 

to egg yolk in semen extender on post-thaw quality 

of cryopreserved ram semen: Ram semen was diluted 

(800 million/ml) with TES-Tris-fructose-glycerol 

extender containing either 15% egg yolk (control) or 5% 

(w/v) new membrane stabilizer and equilibrated for 22 h 

at 3-5°C. Straws were cryopreserved following standard 

protocol in a programmable cryofreezer. The 

progressive sperm motility (70-75% vs 40-50%), viability 

and functional membrane integrity were significantly 

higher in the presence of new membrane stabilizer 

compared to egg yolk. 

Effect of pre-freezing equilibration period on post-thaw 

quality of cryopreserved ram semen: Equilibration of 

semen prior to freezing helps in entry of cryoprotective 

glycerol into sperm. The effect of different equilibration 

periods (3, 10 and 22 h) on post-thaw qualities of ram semen 

was investigated. Equilibration for 22 h significantly 

improved post-thaw sperm viability (65 vs. 55%), rapid 

motility (65 vs. 40%) and plasma membrane integrity (38 vs. 

26%) while reduced sperm capacitation.
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Effect of GnRH administration at different interval following sponge withdrawal on estrus attributes in ewes

  Parameter Control  GnRH  GnRH  PG + GnRH 

  24h 48h 48h

Estrus response (%) 100.0 84.0 100.0 96.0

Time (h) of onset of estrus after sponge removal  20.5 20.3 21.8 22.7

Ewes (%) showing estrus within 18-30 h after sponge removal  95.8 71.4 80.0 95.7

Time (h) of end of estrus after sponge removal  59.5 54.0 64.6 61.3

Ewes (%) ending estrus within 54-66 h after sponge removal  75.0 61.9 68.0 65.2

Estrus duration (h)  39.0 33.7 42.7 38.6

(control, n=10) receiving no s/c melatonin (MLT) 

injection and Gr-II (MLT, n=20) receiving single s/c 

injection of 18 mg MLT per sheep. Estrus induction rate 

in the treatment and control groups was 95 and 70%, 

respectively with an average estrus induction time of 9 

days (ranged between 2-22 days) in treatment group.

Adaptation and mitigation of stress in sheep 

(Institute project: PHY/01/02/17-20)

Vijay Kumar, SS Dangi, RK Paul, Krishnappa B, Arpita 

Mohapatra, SMK Naqvi and Raghvendar Singh 

Comparative evaluation of climatic stress tolerance 

and adaptability of different sheep breeds in semi-

arid region: A comparative evaluation of the circadian 

variation in the physiological responses of Avishaan, 

Avikalin and Malpura rams to cold and hot climate was 

studied to assess their adaptabilities to climatic stress in 

semi-arid region. Circadian rhythm was observed in all 

the groups in both the seasons. Rectal temperature of 

Avishaan rams differed significantly (P<0.05) from 

Avikalin and Malpura rams at several diurnal time hours. 

The pulse rate was also significantly higher (P<0.05) in 

the Avishaan rams as compared to other two breeds. 

During summer season also, pulse rate of Avishaan 

rams was significantly (P<0.01) higher than Avikalin and 

Malpura at 10.00 and 14.00h. Malpura sheep were 

found best adapted to the semi-arid climate in summer 

as the increase in its physiological responses from the 

morning hour to afternoon was lowest among the three 

breeds.

Effect of breed on the circadian rhythm of physiological responses (mean±S.E.) in sheep during summer

Time Breed Respiration Pulse rate Rectal Dry bulb Wet bulb

   rate (per min) (per min) temp. (°F) temp. (°C) temp. (°C)

a 06.00h Avishaan 25.15±1.05 67.62±1.47 101.31±0.17 28.33 16.67
b    Avikalin 27.46±1.01 67.09±1.58 101.85±0.09
b  Malpura 25.07±0.90 62.50±1.15 101.65±0.13

a a a 10.00h Avishaan 102.92±7.65 90.31±2.68 103.45±0.19 39.25 23.00
b b ` b  Avikalin 78.60±3.40 83.40±2.60 102.17±0.08  
b c b  Malpura 71.60±3.54 74.00±1.62 102.21±0.11

ab a a 14.00h Avishaan 84.31±2.56 89.54±1.59 103.08±0.11 42.50 21.50
b b b  Avikalin 95.46±5.21 82.91±2.26 102.61±0.07
a b b  Malpura 81.60±3.69 80.80±2.48 102.80±0.15
 a a 18.00h Avishaan 78.00±6.62 85.39±1.82 103.50±0.13 39.50 20.00
 b ab   Avikalin 74.55±5.46 78.55±3.57 102.88±0.17
c b   Malpura 51.50±6.16 73.50±1.69 103.93±0.16
 a a 22.00h Avishaan 23.08±1.12 76.62±2.17 101.99±0.15 28.25 17.25
 a b  Avikalin 26.91±2.31 71.46±2.35 101.25±0.41
 b ab  Malpura 21.33±1.09 72.00±1.66 101.66±0.17

 a 02.00h Avishaan 21.31±0.89 74.77±2.32 101.22±0.25 25.50 17.50
ab   Avikalin 19.82±1.18 70.09±2.07 101.35±0.21
b   Malpura 19.73±0.87 64.00±1.72 101.17±0.25

 a  a 06.00h Avishaan 24.00±1.32 71.85±2.18 101.05±0.11 25.00 17.00
 b  b   Avikalin 19.82±1.47 64.55±3.01 101.25±0.22
 b  b   Malpura 18.68±1.28 58.90±1.81 100.91±0.16
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Ewes in environmental controlled chamber

Estimation of methane emission under 

different feeding systems and development of 

mitigation strategies (ICAR Network / outreach 

project)

RS Bhatt and A Sahoo

An experiment was conducted to study the effects on 

methane emission both in vitro and in vivo by mixing 

leaves of desi babool (Acacia nilotica), pala (Ziziphus 

nummularia) and cowpea (Vigna sinensis) hay with 

change the HT: CT. The HT: CT ratios in diets were 18.1, 

9.0 and 5.1 in Gr 1, 2 and 3, respectively. The DPPH 

inhibitions were 38.6, 24.9 and 13.2% in Gr 1, 2 and 3, 

respectively. In vitro gas production was similar in all the 

groups however the methane emission was lower in Gr 

3. Similarly, the methane production was lower by 30.9 

and 21.7% in Gr 3 compared to Gr 1 and Gr 2. In vivo 

methane emission was lower in Gr 2 (13.0%), when 

expressed as loss of metabolizable energy (ME) it was 

1.6% lower than Gr 1.

In another study, finisher lambs were fed feed block 

made of sirus (Albizia lebbeck) leaves. CFB in control 

(Gr 1) consist of 30% ardu (Ailanthus excelsa) leaves, 

whereas 15% ardu and 15% sirus leaves and 30% 

sirus leaves were in Gr 2 and Gr 3, respectively. 

Feeding of 30% sirus leaves in lambs resulted in 

reduction of daily methane by 17.7% (8.57% on per kg 

DDM).

Animals with canister for methane emission estimation

Adaptation and mitigation strategies through 

nutritional and micro-environment management 

for sustaining climate-smart sheep production 

(NICRA)

A Sahoo, Kalyan De (up to 30.11.2019), Rajani Kumar Paul, 

SC Sharma, Nirmala Saini and SMK Naqvi 

Development of heat stress model simulating 

natural heat stress in summer: To assess the effect of 

heat stress on sheep, simulated heat stress model with 

subtle increase in temperature from 30 to 42°C during 

morning (5.00 a.m.) to afternoon (2.00 p.m.) and then 

decreasing to 28°C at 10.00 p.m. was maintained in 

environmental controlled chamber. 



Annual Report 2019

132
ICAR-CSWRI

Higher water intake (2.29 vs 1.76 litre/day), adverse 

effect on feed intake (740 vs 768 g/day) and 

maintenance of body weight (ADG- 88 vs 97 g) were 

observed in sheep exposed to summer temperature. 

There was increased panting, decreased rumination 

and feeding time compared to control kept under 

conventional shed.

Supplementation of herbal pellet to lambs for 

ameliorating winter stress in arid region: Four 

groups of lambs viz., Gr-1 were reared in shed and fed 

as per ICAR (2013), Gr-2 reared in shed and 

supplemented 100 g herbal pellet, Gr-3 reared in open 

and supplemented 100 g herbal pellet and Gr- 4 reared 

in open and fed as per ICAR requirement (ICAR, 2013) 

during winter at ARC, Bikaner. 

There was decrease in performance of Gr-4 lambs due to 

exposure to adverse winter. Supplementation of herbal 

pellet (Gr-2 and Gr-3) protected the lambs against winter 

stress and they continued to grow. The average daily gains 

in Gr-1, 2, 3 and 4 were 67, 76, 81 and 11 g, respectively.

Use of fruit pulp and vegetable residues as a source 

of feed, water and phytochemicals: Compared to 

control (Gr 1) animal kept on a maintenance ration of 

concentrate and cenchrus hay, the test group on fruit 

pulp (Gr 2) and vegetable residue (Gr 3) offered at the 

rate of 500 g/day showed higher DM digestibility. The 

total antioxidant capacity was significantly (P<0.05)  

higher in Gr 2 and Gr 3 than control. The faecal E. coli 

and total bacterial counts were significantly (P<0.05) 

lower in Gr 2 and Gr 3 and that of Lactobacillus was 

significantly (P<0.05) higher compared to Gr 1. The daily 

water intake and water intake/kg DMI were significantly 

(P<0.05) lower in Gr 2 and Gr 3 as compared to Gr 1.

Herbal pellets 

Sheep fed on fruit pulp

Fruit pulp and vegetable residues
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Thus, these fruit and vegetable wastes can be used as a 

source of scarcity feed and water during summer 

besides providing resilience against summer stress due 

to their anti-oxidant properties.

Multi-location evaluation of lamb incubator as 

insulation against winter stress: Lamb incubators 

(height at centre 108 cm, height at periphery 84 cm, 

diameter 260 cm, weight 14-17 kg) were made locally. 

Evaluation of incubator for insulation against winter 

stress was studied at different altitudes (at ICAR-

CSWRI, Avikanagar: 320 m above msl, at NTRS, Garsa: 

1200 m above msl and at Leh: 3000 m above msl).

Lamb incubator maintains 14-15°C ambient temperature 

as against <4°C outside during night and lambs feel 

comfort with lower stress response against cold 

stress. The supplementation of sajna (Moringa 

oleifera) flower pellet at the rate of 50 pellets/day was 

evaluated in lambs. 

There was an improvement in antioxidant profile of 

lambs as evidenced from decrease in total oxidative 

stress during day 15 (7.67 vs 11.56) and day 30 (8.33 

vs 10.09) and the lambs recorded higher ADG (188 vs 

161 g/day).

Lamb incubator

Nutritional and physiological approaches for 

enhancing reproductive performance in 

animals (AICRP)

SK Sankhyan, Krishnappa B, Rajiv Kumar and Shivendra 

Sharma

Effect of feeding tannins on puberty and post-pubertal 

effects in Malpura female lambs: Female Malpura lambs 

(12) were randomly divided into three groups (T-1, 2 and 

3) and fed ad libitum CFB-I, CBF II and CBF - III from 5 to 

6 months of age until they attain puberty. Female lambs 

were considered to be pubertal based on showing heat 

and variation in progesterone (P ) level in two consecutive 4

collections. The variation in progesterone concentrations 

was satisfactory (8.41ng/ml) within two connective 

collections. All the lambs in T-3 showed heat with higher 

P  level. Lambs in T-1 did not show any heat with no 4

variation in P level, while only one lamb showed heat           4 

in T-2. 

Composition (%) of complete feed blocks

Ingredient CBF I CBF II  CBF III

Concentrate feed 65 65 65

Molasses 5 5 5

Vigna unguiculata (Lobia) hay 15 15 -

Ziziphus nummularia (Pala) leaves 15 - 15

Acacia nilotica (Desi babool) leaves - 15 15
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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, Ghous Ali, B Lal and  ML 

Soni

Effect of biofortification sources and sheep based 

manures on productivity of Dolichos: In split plot 

design experiment, application of Avikhad resulted in 

14.89 and 11.30% higher grain and stover yield, 

respectively. The combined application of Cu and Zn 
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Effect of feeding different types of 
tannin on progesterone level

resulted in 80.7% higher biological yield over control. 

The shoot growth and green fodder yield followed a 

quadratic response with increasing Cu and Zn doses 

from 0.0 to 5.0 and 0.0 to 10.0 kg/ha, respectively in 

combination with Avikhad (5.0 t/ha).

Effect of organic manures and biofortification sources 

on yield (t/ha) and harvest index of Dolichos

Treatment Grain Stover Harvest
 yield yield Index

Organic manure

 Avikhad  1.62 6.01 21.06

 Sheep manure  1.41 5.33 20.86

 SEM  0.04 0.10 0.42

 CD (0.05) 0.11 0.29 1.21

Biofortification source (kg/ha)

 Control  0.80 4.14 16.39

 Copper

  2.5 1.36 5.03 21.40

  5.0  1.49 5.26 21.96

 Zinc

  5.0 1.50 5.37 21.90

  10.0 1.60 5.56 22.23

 Copper + Zinc

  2.5 + 5.0 1.5 5.88 21.18

  2.5 + 10.0 1.67 6.25 21.05

  5.0 + 5.0 1.74 6.54 21.03

  5.0 + 10.0 1.91 7.01 21.48

 SEM  0.08 0.22 0.89

 CD (0.05) 0.23 0.62 2.56

Dolichos 

Blood biochemical and mineral profile remained almost 

similar at the start and end of experiment in all the 

groups. These were in normal range except higher blood 

urea nitrogen (BUN) in T-3. Final blood samples of T-3 

lambs showed difference in Zn and Cu level as 

compared to T-1. The body weights were lower in T-3 as 

compared to other groups. 

Mean level of blood metabolites and minerals in ewe 

lambs fed different types of tannin

Parameter T-1 T-2 T-3

 Initial Final Initial Final Initial Final

Glucose (mg%) 70.3 73.4 71.6 70.9 74.6 69.6

BUN (mg%) 15.0 19.2 14.3 15.5 21.0 25.0

Hb (g%) 15.0 19.2 14.3 15.5 21.0 25.0

Total protein (g%) 6.7 6.1 6.6 5.6 6.5 5.8

Albumin (g%) 3.2 2.9 3.3 3.1 3.4 2.8

Globulin (g%) 3.5 3.2 3.3 3.5 2.2 3.1

Zn (ppm) 0.83 1.09 0.86 1.30 0.91 1.47

Cu (ppm) 0.72 0.77 0.95 1.06 0.79 1.23

Fe (ppm) 17.71 17.98 21.46 26.44 17.15 25.52

Mg (ppm) 33.95 38.95 36.24 41.74 36.55 46.10

Mn (ppm) 2.70 2.83 4.12 4.59 3.16 4.94

P (mg%) 5.8 7.9 7.0 7.1 7.2 7.3

Ca (mg%) 11.8 15.1 11.2 16.0 12.5 17.3

Effect of organic manures and micronutrients on 

Napier yield: The effects of different organic 

amendments from sheep (waste wool: 0.5 t/ha, sheep 

manure: 12.5 t/ha, Avikhad: 6.25 t/ha) and agro-

fortification with Cu (5.0 kg/ha) and Zn (10.0 kg/ha) in 

Napier production were studied. Maximum green fodder 

yield was recorded with Avikhad followed by waste wool. 

Green and dry fodder yields in Avikhad were 22.2 and 
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Thus, Avikhad application (6.25 t/ha) can be used as 

organic manure with Cu and Zn enrichment for 

maintaining soil health and improving Napier yield.

Performance of groundnut / Deenanath grass 

intercropping systems affected by row ratio and 

cutting time: An experiment was conducted in factorial 

randomized block design during rainy season with four 

intercropping systems (sole groundnut, sole Deenanath 

Control Waste wool Avikhad Sheep manure
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Hybrid Napier

Green and dry fodder yield of Napier as affected by 
organic manures and agro-fortification with Cu and Zn

20.9% and in waste wool 14.8 and 13.9% higher over 

control. On agro-fortification, green and dry fodder yield 

was 27.5 and 28.9% higher with combined application of 

Cu and Zn as compared to control. Number of tillers/hill 

was highest on application of Avikhad with Cu and Zn. 

grass, intercropping of groundnut and Deenanath grass 

in 2:1 and 3:1 ratio) in main plots and cutting time of 

Deenanath grass (60, 75, 90 and 120 days after sowing) 

in sub-plots. The DM yield was highest in sole cropping of 

both the crops, whereas, in intercropping system, higher 

biomass was in 2:1 row for Deenanath grass in 3:1 row for 

groundnut suggesting higher smothering effect of grass in 

2:1 row. As per the cutting time, early harvesting of the 

grass increased the DM of groundnut in both the row ratios 

but it contributed low to the biomass of grass. A similar 

trend was followed for green fodder yield of both the 

component crops. Pod and fodder yields of groundnut 

were highest in sole cropping, but when intercropped in 

3:1, it was superior and recorded 79% higher yield over 

2:1 row. However, 2:1 was better for grass with 56% 

higher green fodder yield over 3:1 row. When grass was 

harvested at 60 DAS, it benefited groundnut crop and the 

yield was 115 and 53% higher as compared to 90 and 120 

DAS cutting time, respectively. Thus, for economic and 

quality fodder production, the main crop of groundnut can 

be intercropped with grass in 3:1 row.

Impact of long-term cultivation of fodder grasses 

and organic amendments on productivity and soil 

quality: A study was conducted for consecutive three 

years in a long-term experiment comprised of Napier, 

Cenchrus cilliaris, Pennisetum pedicillatum and 

Dolichos along with application of organic amendments 

(waste wool, Avikhad, sheep manure). The green and 

dry fodder productivity was higher (34.5-54.1%) in 

Napier compared to all other grasses. Application of all 

the organic amendments improved the performance of 

fodder crops over control. Waste wool had superiority in 

highest fodder productivity, although it was at par with 

inorganic sources. The green fodder yield was 109% 

higher with waste wool over control irrespective of the 

types of grasses. Soil available N, P, K level and SOC 

concentrations were not influenced significantly by the 

forage species. However, fertilizer treatment had 

significant effect on these parameters in all the years. A 

marked improvement in concentrations of available N, P, 

K and SOC compared to the antecedent level in soil under 

all forages irrespective of nutrient sources indicates the 

importance of forages to improving soil quality. Average 

concentrations of N, P, K and SOC were also the 

maximum in soil receiving organic manure especially 

waste wool as compared to inorganic nutrient sources and 

no application of nutrients. Soil enzymatic activities were 
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26.7 and 6.8% higher with waste wool application over 

control and inorganic sources, respectively. Compared to 

the antecedent stock, SOC stock (0-15 and 16-30 cm) 
rdafter 3  year was 5.8-12.7% and 13.1-39.6% higher under 

forages and organic manures, respectively. Among 

forages, the highest SOC stock was observed under 
rdNapier followed by cenchrus grass. The SOC stock in 3  

year was 1.37, 1.11 and 0.70 mg/ha in waste wool, 

Avikhad and inorganic sources, respectively.

Effect of waste wool and nitrogen levels on 

productivity of Pennisetum pedicellatum: An 

experiment was conducted with the objective of 

reduction in dose of fertilizer by 25, 50, or 75% with 

waste wool. Plant growth parameters were significantly 

(P<0.05) influenced by all levels of fertilizer and waste 

wool. Maximum dose of fertilizer (500 kg of waste wool) 

resulted in significantly (P<0.05) higher growth, fodder 

yield and fodder quality, although it was at par with 75% 

dose of fertilizer and waste wool. Thus, 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 21% yield 

penalty and 10.6% less protein over 100% RDN. 

Moreover, 75% RDN with waste wool was superior to 

100% RDN resulting in 11.8% higher green fodder yield 

and 2.5% higher crude protein content in fodder.

Carbon foot print of different forage production 

systems: The forage crops cultivated in kharif and rabi 

seasons at institute were mainly comprised of Napier 

(Pennisetum purpureum), perennial grasses (Cenchrus 

cilliaris, C. setigerus, Panicum maximum, Stylo etc.), 

forage legumes (Vigna unguiculata, Clitorea ternatea, 

Arachis hypogaea, Dolichos, Cyamopsis tetragonoloba 

etc.) and Bajra (Pennisetum glaucum). Among all the 

crops, perennial grasses required less input and very 

low CFs input followed by forage legumes. In all the 

crops, N O emission from the farm contributed 2

maximum (33.4% of total required inputs) among all the 

inputs. In perennial grasses, fertilizer alone contributed 

26.7% CO -e, whereas, in Bajra, irrigation contributed 2

41% of CO -e of total applied inputs. However, in Napier, 2

fertilizer and irrigation contributed almost equal amount 

(28% each of total inputs). Carbon foot prints was 244 

and 195% lowest for perennial grasses and forage 

legumes, respectively as compared to Napier fodder 

production. Plant protection chemicals and seed 

contributed significantly low amount of CO -e in all the 2

forage crops. Dry fodder yield revealed that Napier was 

high input responsive and prolific foliage crop with 55.8, 

66.5 and 81.7% higher productivity than that of grasses, 

legumes and Bajra, respectively. Carbon foot prints 

based on the yield was lowest for grasses (54.7 and 

47.9% over Napier and Bajra, respectively). Carbon 

inputs on the basis of input requirement showed that 

Napier required around 224.6% higher carbon input 

than all other crops.

Carbon inputs, output, efficiency and sustainability for 

producing different forage crops and grasses for sheep

 Parameter Napier Perennial Forage Bajra
   grasses legumes

a d c bCFs (CO -e kg/ha) 2895 841 981 13862

a b c cYield ((t/ha) 6.56 4.21 3.94 3.61
a d c bCFY (CO -e kg/mg) 441.3 199.8 248.9 384.02

Carbon (kg/ha)
a d c b Input 1220.0 136.4 409.7 581.3
a b c d Output  2886.4 1852.4 1733.6 1588.4

b a b bCE 2.37 13.58 4.23 2.73
b a b bCSI 1.37 12.58 3.23 1.73

Grasses being marginal crops required very low carbon 

inputs (794.5% lower than Napier). Carbon output was 

also highest in Napier (67.4%) as compared to all other 

forage production systems.Carbon efficiency and carbon 

sustainability index was high for perennial grasses 

(336.6% higher than others). The CSI was 12% in grasses 

and varied from 1-3% in Napier, Bajra and legumes 

indicating the grasses as carbon efficient crops.

Effect of different rate of application of waste wool 

and irrigation levels on fodder and water 

productivity of barley: An experiment was conducted 

in factorial randomized block design under natural 

day/night conditions during the rabi season in iron pots 

(19 cm diameter) containing 50 kg sandy loam soil/pot. 

Application of waste wool (1.5 g/kg soil) significantly 

(P<0.05) improved the fertility status of soil over control 

with considerable improvement in organic carbon and 

nitrogen. Yield attributes were significantly (P<0.05) 

higher on application of waste wool (1.5 g/kg soils). 

Number of effective tillers, number of grains, weight of 

earhead and test weight of barley was 30.4, 18.6, 21.3 

and 9.7%, respectively higher with waste wool 

application as compared to control. In addition, waste 

wool treatment produced 25-30% higher grain yield over 

control and improved water use efficiency.
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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 water productivity of sheep production 
system in western arid zone of Rajasthan: Productivity of 
different fodder crops of Kharif season in six treatments 
were evaluated in RBD designed field trial. The fodder crops 

undertaken were Bundel guar-1 (Cyamopsis tetragonoloba; 
@ 40 kg seed/ha, T ), cowpea, EC-4216 (@ 30 kg seed/ha, 1

T ), pearl millet, AVK-19 (@ 10 kg seed/ha, T ),Cyamopsis 2 3

tetragonoloba (@ 30 kg seed/ha, T ), sewan (Lasirus 4

sindicus, T ) and dhaman (Cenchrus ciliaris, T ).The water 5 6

used for sprinkler irrigation was quantified for the entire 
duration of crop. The sun-dried fodders were fed to sheep in 
four groups of six each. The water intake was recorded on 
daily. Total water intake by sheep directly through drinking 
water and indirectly through feed (virtual water intake) were 
quantified. 

Quantity of water utilized for kharif fodder production

Water applied through  138.75 mm 

sprinkler irrigation  (Discharge rate of sprinkler 

 18.5  mm/h)

Water applied through rainfall  97.60 mm 

Total water applied  236.35 mm 
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Effect of irrigation levels and waste wool applications 
on water use efficiency of barley

The fresh and dry matter yields were highest with pearl 

millet and lowest with cowpea suggesting that lowest 

virtual water requirement and highest water productivity 

for pearl millet.

Virtual water and water productivity in Kharif fodder crops

Crop Virtual Virtual Water
 water water productivity

3 3 (m /kg) (L/kg) (kg/m )

Bundel guar-1 0.89 886.50 1.21

Cowpea  0.95 949.91 1.06

Pearl millet  0.30 304.85 3.29

Guar crop 0.81 809.84 1.26
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Net plot harvesting of Bundel guar-1 and
Cowpea (EC-4216)

Conjunctive use of surface and ground water for 

sustainable productivity of perennial fodder crop in 

western arid zone of Rajasthan: A study was conducted 

in order to understand the effect of spacing and 

conjunctive use of water on hybrid Napier fodder 

production, to assess the appropriate surface and ground 

water combination and to examine the change in soil 
2status. In a total experimental area of 1356.60 m  (25.50 m 

X 53.20 m) strip plot experiment was designed. Four 

spacing pattern viz., 60 cm x 60 cm, 50/70 cm × 60 cm, 75 

cm × 60 cm and 90/60 cm × 60 cm and three drip irrigation 

levels viz., 7 days interval (only ground water), 7 days 
thinterval (4  irrigation with surface water) and 7days interval 

nd th(2  and 4   irrigation with surface water) were evaluated. 

Sowing of hybrid Napier was done using root slips.

Planting of root slips of hybrid Napier

Established hybrid Napier
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Value addition of sheep produces for 

developing diversified products (Institute 

project: LPT/01/01/17-20)

YP Gadekar, Arvind Soni, AK Shinde and RS Bhatt 

Effect of feeding regimes on carcass characteristics 

and product qualities: The finisher Malpura male 

lambs (3 month old, n=36) were divided into three 

groups. Lambs of G1 were stall-fed CFB made of 

concentrate (65 parts), molasses (5 parts), ardu 

(Ailanthus excelsa) leaves (30 parts). In G2, 15 parts 

each of ardu and sirus (Albizia lebbeck) leaves and in 

G3, 30 parts of sirus leaves were used as roughage 

source. The lambs were fed from 3 to 6 months of age 

and representative animals (n=4) from each group were 

slaughtered. The mean pre-slaughter weights were 

25.92, 24.97 and 26.77 kg in G1, 2 and 3, respectively. 

Dressing yields were comparable among the groups. 

The yields of edible offal's on pre-slaughter weight basis  

differed significantly. 

The primal cut-up parts on pre-slaughter weight basis 

didn't differ significantly. The lean, fat and bone yield, 

lean: fat and meat: bone ratios were comparable. Shear 

force values and work of shear were significantly higher 

in G1. The muscle pH values 45 min and 24 h after 

slaughter were comparable among all the groups. Water 

holding capacity and cook losses were comparable. Drip 

losses were significantly lower in G3. Total meat 

pigments were significantly lower in G1. TBARS values 

showed significantly higher lipid oxidation in G3. The 

colour lightness, redness, yellowness and hue were 

comparable while chroma values were significantly 

higher in G2. The emulsion stability and pH were 

comparable. Colour and textural attributes of the 

nuggets differed significantly. It was found that inclusion 

of ardu and sirus leaves in the diet of lambs gives 

desirable carcass lean, fat and bone contents.

Carcass traits and quality of meat product of Dumba 

ram lambs: Four lambs (weighing 44.2±3.1 kg) were 

slaughtered at 272.0±6.8 days of age and evaluated for 

carcass characteristics. The yields of edible and inedible 

offal's were 2.03 and 7.65 kg, respectively. In 

commercial cuts, yields of leg, loin, rack, neck and 

shoulder and breast and fore shank were 3.12, 1.08, 

1.16, 2.24 and 1.72 kg, respectively. The half carcass 

weight was 9.31 kg. Average lean, fat and dissected 

bone yields were 56.33, 11.78 and 29.05%, 

respectively. Lean: fat and meat: bone ratios were 

4.84±0.33 and 1.94±0.06, respectively. The pH of the 

meat 45 min and 24 h after slaughter were 6.39 and 

5.93, respectively. The water holding capacity of meat 

was 48.6±2.27%.

Carcass characteristics of Dumba ram lambs

Parameter Mean±S.E.

Empty body weight (kg) 33.64±1.86
Hot carcass weight (kg) 20.80±1.14
Dressing % (live weight) 47.21±1.05
Dressing % (Empty body weight) 61.86±0.77
Forequarter weight (kg) 9.83±0.62
Hind quarter weight (kg) 10.73±0.63
Loin eye area  14.40±0.522(cm )
Blood % (Pre slaughter live wt) 4.35±0.11
Head % (Pre slaughter live wt) 4.87±0.13
Skin % (Pre slaughter live wt) 5.60±0.17
Inedible offal % (Pre slaughter live wt) 17.34±0.36
Edible offal % 4.62±0.11
Pluck (%) 2.99±0.07
Tail fat (kg) 2.38±0.34
Tail fat % (Pre slaughter live wt) 5.43±0.83

The colour attributes of longissius dorsi muscle were 

37.77±0.67, 10.38±0.3, 8.53±0.51, 13.44±0.54 and 

39.27±1.07 for lightness (L*), redness (a*), yellowness 

(b*), chroma and hue values, respectively after 45 min of 

slaughter. These colours attributes after 24 h were 

45.32±0.75, 11.29±0.61, 12.29±0.13, 16.70± 0.50 and 

47.5±1.31, respectively. Texture profile of the nuggets 

prepared from meat of Dumba and Malpura male lambs 

showed significantly lower hardness values in nuggets 

made from Dumba meat. Similarly, firmness and work of 

shear were significantly lower in nuggets made from 

Dumba meat.

 Texture profile of nuggets from Malpura and Dumba meat

Attribute Malpura Dumba

Hardness (N)** 60.38±1.17 53.42±2.48
Fracturability (N) 44.47±3.93 49.52±3.86
Adhesiveness (N. Sec) -6.89±3.8 -13.19±3.03
Springiness 0.83±0.03 0.80±0.03
Cohesiveness 0.30±0.01 0.28±0.01
Gumminess (N) 17.98±0.7 14.99±1.32
Chewiness (N. mm) 14.92±0.98 12.04±1.41
Resilience 11.21±0.33 10.12±0.39
Firmness (N)** 8.96±0.78 5.80±0.25
Work of Shear (N.Sec)**  82.99±5.57 60.40±2.30
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Carcass characteristics of Muzzaffarnagari lambs: 

The study was conducted on finisher male lambs fed ad 

libitum pala and concentrate from 3 to 6 months of age. 

Average live weight, empty body weight, hot carcass 

weight (kg) and dressing % on empty body weight were 

30.52, 26.69, 15.21 and 56.96, respectively. Chilling 

losses were 3.44%. Lean, subcutaneous fat, inter-

muscular fat and dissected bone yield (%) were 59.63, 

5.73, 4.93 and 26.95, respectively. Total separable fat 

(%), lean: fat and meat: bone ratios were 10.66, 5.67 and 

2.22, respectively. The meat quality characteristics are 

presented in table below:

Carcass and meat quality characteristics 

Muzzafarnagari lambs (n=5)

Characteristic Mean±S.E.

Carcass 

 Chilling losses (%) 3.44±0.46

 Lean yield (%) 59.63±0.26

 Subcutaneous fat (%) 5.73±0.52

 Intermuscular fat (%) 4.93±0.38

 Dissected bone (%) 26.95±0.66

Meat quality attributes

 Total separable fat (%) 10.66±0.60

 Lean fat ratio  5.67±0.34

 Meat: bone ratio  2.22±0.06

 pH (45 min post slaughter)  6.20±0.20

 Ultimate pH  5.69±0.05

 Water holding capacity (%) 47.91±1.24

 Cook loss (%) 16.05±1.59

The meat was processed into nuggets. Emulsion and 

nuggets pH was 5.94 and 6.13, respectively. The cook 

yield (%) of nuggets was 97.68. The colour attributes of 

the nuggets indicated that L*, a*,b*, chroma and hue 

were 62.48, 7.36, 20.73, 22.01 and 70.40, respectively. 

The hardness, gumminess and chewiness values for 

nuggets were 81.10, 29.85 and 0.18, respectively. The 

sensory scores of nuggets were from very good to 

excellent. The Muzzaffarnagari ram lambs produce 

meat with desirable lean, fat and bone yield and nuggets 

prepared were highly relished by panelists.

Effect of variable live weights on carcass attributes of 

Malpura ram lambs: The data on 268 Malpura males (6 

to 16 months old) slaughtered at the institute were used to 

study the effects of slaughter weight on carcass 

characteristics. The slaughtered animals were classified 

into four groups based on the live weight (G1: 10-20 kg, 

G2: 21-30 kg, G3: 31-40 kg, G4: 41-50 kg). The average 

live weights of lambs in G1, 2, 3 and 4 were 17.41, 25.71, 

34.89 and 42.59 kg, respectively. Empty body weights 

and hot carcass weights of Malpura ram lambs were 15.29 

and 7.25 kg for G1; 21.93 and 11.83 for G2; 29.24 and 

16.11 kg for G3; 35.95 and 20.13 kg for G4, respectively. 

Dressing yield for G1 (47.60%) was significantly lower 

than G2 (53.83%), G3 (54.96) and G4 (55.97%). Loin 
2eye area (cm ) as an indicator of tissue accretion was 

significantly higher for G4 (20.50), followed by G3 

(18.60), G2 (13.77) and G1 (9.25). The values for 

edible and inedible offal's were 1.23 and 4.26; 1.97 

and 5.91; 2.77 and 7.49 and 3.54 and 8.90 kg, in G1, 2, 

3 and 4, respectively. The yields of primal cuts were 

significantly higher in G4 compared to other groups. 

Lean, separable fat and bone contents of carcasses 

were 57.81, 9.96 and 27.00% for G1; 55.92, 13.17 and 

27.38% for G2; 57.92, 14.32 and 25.22% for G3 and 

56.80, 16.34 and 23.85% for G4, respectively. Lean: 

fat ratio was significantly higher in G1 (6.93) followed 

by G2 (4.65), G3 (4.42) and G4 (3.73). Meat: bone 

ratio was significantly higher in G3 (2.31) and G4 

(2.39). In conclusion, slaughtering Malpura ram lambs 

of >20 kg of live weights resulted in higher dressing-

out yield and desirable meat quality than ram lambs 

slaughtered at <20 kg live weight.

Quality evaluation of meat cookies: Yield of cookies 

developed from sheep meat was 79.6±0.27%. 

Thickness and diameter of raw cookies were 5.6 and 

51.8 mm, respectively. The colour attributes viz., L*, a*, 

b*, chroma and hue of raw cookies were 51.28, 8.85, 

24.60, 26.13 and 70.27, respectively. The firmness (N) 

value of cookies was 36.99. 

Mutton cookies
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Quality evaluation of sheep milk peda in different 

packaging under refrigerated storage: A study was 

conducted on peda to access the quality attributes 

during refrigerated (4±1°C) storage up to 7 days at 

alternate days interval in different packaging system 

viz., aerobic (T1) and vacuum (T2) packaging. The 

hardness (g) and chewiness were 8499.57 and 424.01. 

During storage of peda the lightness (L) values 

increased significantly while redness (a), yellowness (b) 

and chroma values decreased. Water activity, TBARS 

values, total plate and yeast and mold counts were lower 
thin vacuum packaged peda with the 7  day values of 

0.79±0.01, 1.51±0.03, 4.08±0.02 and 1.47±0.04, 

respectively during refrigerated storage.

Psychrophiles and coliforms were not detected throughout 

the storage period. Sensory attributes of peda were 

decreased as progression of storage period while vacuum 

packaged peda had higher scores than aerobically 

packaged peda. Study revealed that vacuum packaging of 

peda was better than aerobic packaging in refrigeration 

storage.

Value addition to rabbit fur: The rabbit fur is luxury 

item. Attempts were made to develop value added rabbit 

fur ladies purses in collaboration with Indian Institute of 

crafts and Design (IICD), Jaipur.

Rabbit fur products

Aerobic packagingVacuum packaging

Value addition of meat and meat products with 

conjugated linoleic acid isomers through 

alteration of ruminal bio-hydrogenation process 

using plant bioactive compounds (DBT project)

RS Bhatt, VK Saxena, YP Gadekar and A Sahoo

Effect of feeding diet of different condensed: 

hydrolysable tannins ratios on carcass traits, fatty 

acid composition and rumen metagenomics of 

products from Malpura finisher lambs: Three types of 

CFBs were made by adding leaves of desi babool 

(Acacia nilotica), pala (Ziziphus nummularia) and 

cowpea (Vigna sinensis) having HT: CT of 18.1, 9.0 and 

5.1 in Gr 1, 2 and 3, respectively. These feed blocks 

were fed to 12 male finisher lambs in each group from 3 

to 6 months of age. FAME analysis of longissimus dorsi 

muscle revealed higher C18:3n6 and C20:3n3 contents 

in lambs fed HT: CT of 5.1. SFA was lower and PUFA 

including ω-6, ω-3 fatty acids increased with increase in 
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HT: CT. FAME analysis of adipose tissue revealed 

higher values of C18:1n9c and MUFA in lambs fed HT: 

CT of 9.0. The contents of desirable fatty acids were 

increased while ATH and THR values were lower in this 

group. The conjugated linoleic acids were similar in all 

the groups. Rumen metagenomics revealed higher 

Butyrivibrio fibrisolvense population in lambs fed on diet 

with HT: CT of 5.1.

Growth performance, carcass composition and CLA 

synthesis in finisher lambs fed diet supplemented with 

polyphenol rich anjan tree (Hardwickia binata) leaves: 

Thirty male lambs (3 month old) were divided into two 

groups and stall fed for two months. Lambs were fed 

complete feed block (CFB) made of concentrate (65 parts), 

molasses (5 parts), guar (Cyamopsis teteragonoloba) and 

urd (vigna mungo) straw each added at 15 parts per quintal 

of feed whereas in test group (CFB-II) six parts of Anjan tree 

leaves were added by replacing the above straws at 3 parts 

each. Extraction of microbial DNA from rumen liquour and 

its analysis for different microbial population by RT-PCR 

revealed higher metagenomic equivalent/ml SRL for 

Butyrivibrio fibrisolvense and lower for methanogen 

archaea and protozoa in lambs fed Anjan tree leaves (CFB-

II). The FAME analysis of longissimus dorsi muscle and 

adipose tissue revealed higher CLA content and lower 

atherogenic and thrombogenic index value in adipose 

tissue of lambs fed Anjan tree leaves.

web in the inside layer in the core. The wool/cotton web 

sheet was laid inside cotton fabric. Pilling test showed a 

reduction in shedding of wool. This protocol was found 

effective in providing softness of quilt. 

Coarse wool core braided rope for foot mat: The 

study was conducted to know the effect of coarse wool 

core and different natural fibre sheath on braided rope 

water absorption capacity. The water absorption 

capacity was higher (289%) for wool sheath braided 

rope as compared to cotton sheath braided rope 

(142%). Jute braided rope was found to absorb 57% less 

water in comparison with wool braided rope. Thickness 

of coarse wool braided rope was between 4.9 - 8.1 mm.

Optimization of blends for carpet from Chokla / 

Magra / New Zealand wool: Magra and Chokla wool 

were blended with New Zealand wool. Woolen yarn was 

prepared from mix of New Zealand wool and native wool 

in the proportion of 100:00, 75:25, 50:50 and 25:75. The 

yarn counts for different blend yarns were varied from 

3.5 to 4.0 Nm except yarn of 25% New Zealand: 75% 

Magra wool (3.37 Nm). After dyeing the yarns, 

handloom carpets were prepared with pile height of 10 
2mm and pile density of 1200 g/m . 

Wool-cotton blended blankets: Bharat Merino wool: 

Chokla wool: cotton were blended in different ratios 

(50:40:10, 50:30:20, 50:20:30 and 50:50:0) and 

processed through woolen carding and ring spinning 

system. Scoured wool was willowed and blended with 

cotton at different ratios with the application of emulsion of 

4% Mahua oil with water. The wool/ cotton blend was 

carded in Torigoe 3 cylinder 3 doffer woolen card after 24 

h. The roving obtained from condenser card was fed to 

ring spinning frame having a fixed ratch of 12 inch. A draft 

of 1.5 and TPI of 3.8 was given at ring frame and produced 

a yarn of 4.0 Nm yarn count. Seven types of handloom 

blankets were prepared (100% wool, 95% wool + 5% 

cotton, 90% wool + 10% cotton, 85% wool + 15% cotton, 

80% wool + 20% cotton, 75% wool  + 25% cotton and 70% 

wool + 30% cotton). Blankets were milled, scoured, raised 

and stentered using industrial type machines.

Extraction of madder dye by fermentation: Madder 

dye was extracted through fermentation using aerobic 

and anaerobic methods at 27°C temperature and 65% 

RH. For fermentation, the ratio was kept as 20% sugar 

and 10% yeast on the weight of dye.

Textile engineering interventions for effective 

use of coarse wool and development of eco-

friendly woollen products (Institute project: 

TMTC/1/01/17-20)

N Shanmugam, DB Shakyawar, Ajay Kumar, Vinod Kadam 

and Seiko Jose 

Quilt from coarse wool: In order to reduce fibre shedding 

during use of quilt from coarse wool, a protocol was 

developed. It comprised of a central zone to cover the top 

of the bed and a peripheral zone. In this process, the high 

density cotton fabric was used as top of the bed. The 

central zone was filled with at least two layers of different 

filling materials (cotton or polyester fibres). The peripheral 

zone was filled with one layer of filling material. Sheep 

wool /guard hairs obtained from pashmina were used in 

central zone of quilt. A web sheet was prepared with 

cotton /polyester web in the outer layer and coarse wool 
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Wool/Cotton blended blanket yarn

The madder dye was kept in the yeast and sugar solution 

for different duration (1, 2, 4, 6, 8 days). The resultant 

colour was filtered and used for dyeing of cotton and wool. 

The dyeing and fastness performance showed extraction 

of colour by fermentation method. Aerobic fermentation 

produces better colour than anerobic method. The 

optimum duration for the extraction was 24 h at pH 5.0. 

The washing fastness of the dyed fabric was found good.

Multi-functionality of lemon grass treated wool 

fabrics: Lemon grass oil was successfully applied to 

woolen textiles with and without chitosan binder. The 

FTIR spectra confirmed the presence of lemon grass 

oil and chitosan on the wool fabric while SEM showed 

chitosan attached to the surface of the wool fabric. 

During the treatment, the fabrics got yellowish shade 

and i ts  co lour  s t rength  increased wi th  the 

concentration of lemon grass oil. Among mechanical 

properties, bending modulus and flexural rigidity of the 

fabrics were increased due to the presence of lemon 

grass oil and chitosan. The higher concentration of 

lemon grass oil in combination with chitosan resulted 

in the enhancement of moth mortality and UPF. The 

fabric damage was low (0.32%) than the prescribed 

limit (2%). The aroma of the treated fabrics was found 

to retain after five washes, ten abrasion cycles and 

even after 90 days of application. 
 

Braided rope mats
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Wool Fabric

Lemongrass oil Chitosan

Fragrance

Finished fabric UV Protection

Moth repellence

Application Media

Application process for lemon grass oil 

Wool fibre reinforced composites: Composites were 

developed after optimizing the matrix and reinforcement 

combination using hand lay-up technique.

Green chemistry approaches for the dyeing 

and functional finishing of woolens (Institute 

project: TMTC/1/02/19-20)

Seiko Jose, DB Shakyawar and Vinod Kadam 

The effect of nano silica and nano TiO  on the dyeing of 2

cellulosic fibres with madder dye was studied. The metal 

nano particles were prepared by sol gel method from 

respective precursors. Various concentrations of the 

nano particles were added during dyeing. The dye was 

characterized by FTIR and phytochemical analysis. The 

post dyeing results inferred that there is a considerable 

improvement in the dye uptake and fastness properties 

of the dyed fabric after introducing metal nano particles.

The SEM and EDX analysis confirmed the presence of nano 

particles in fabric surface. The physico-mechanical 

properties of the fabric were found almost intact after dyeing.

EDX analysis of nano SiO  and TiO  treated cotton2 2

fabric after dyeing

Sample  C  O Si  Ti 
 (wt%) (wt%) (wt%) (wt%)

Control 53.12 46.88 - -

Nano SiO  treated 52.85 47.02 0.13 -2

Nano TiO  treated 52.62 46.86 - 0.322

Saponin Phenol & Tannin Terpenoid Flavonoid Glycoside

Qualitative phytochemical analysis of madder extract
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Bio synthesis of nano particle and its applications on 

woolens for functional finishing: Silver nano particles 

were synthesized from silver nitrate using eucalyptus and 

neem extract. This novel method of synthesis avoids the 

conventional chemical method with NaOH. The particle 

size of AgNP synthesized using neem and eucalyptus 

leaves were 129.0 and 60.5 nm, respectively. The 

biosynthesized AgNP using eucalyptus leaves was 

further analyzed using FE-SEM at 15 kV and 

magnification at 200000 and the image confirmed the 

particle size of 30-65 nm.The synthesized nano-Ag 

particles were applied on woolen through exhaust 

method. Box and Benhan experimental design was 

adopted to find out the optimum concentration, duration 

and temperature of the treatment. The nano Ag treated 

fabric was analyzed for its ultraviolet protection factor. The 

results inferred that, eucalyptus extract produced much 

smaller nano particles with better stability. The application 

was effective to produce high protection fabric against UV 

light. The UPF value (>50) of the treated fabric was 

excellent.

A B

SEM image of (A) nano SiO2 and (B) nano TiO2 coated fabric

EDX spectra of  (A) nano SiO  and (B) nano TiO  coated fabric2 2
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Shrink resistant finishing of woolens using enzymes: 

The wool fabric was treated with transglutaminase, lipase, 

laccase and protease enzymes at various levels to 

achieve shrink resistance. The optimized concentration 

for each enzyme; transglutaminase, lipase, laccase and 

protease showed 7.94, 4.87, 4.32 and 2.97% area 

shrinkage, respectively compared to 13.28% of the control 

fabric. FE-SEM images showed the surface scale 

modification of scoured and enzyme treated wool.

Scoured wool fibre Transglutaminase treated wool fibre

Lipase treated wool fibre

Laccase treated wool fibre Protease treated wool fibre

FE-SEM images of wool fibres

The tensile strength and extension of enzyme treated 

fabrics found comparable with the control fabric, while 

frictional and handle properties were significantly 

changed in favour of enzyme treated fabrics. The 

yellowness and whiteness of the control and enzyme 

treated fabrics were also comparable. The single-step 

enzyme process was sustainable and easy to scale up 

due to comparable mechanical, frictional, handle, 

whiteness and yellowness properties.
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Assessment of changing epidemiology and 

management of economically important sheep 

and goat diseases (Institute project: AH/01/ 

01/17-20)

SR Sharma (from 03.01.2019), GG Sonawane, FA Khan, CP 

Swarnkar, Jyoti Kumar (up to 23.11.2019) and SJ Pandian

Mortality profile: The overall annual equivalent average 

death rate (EADR) in sheep flocks at Avikanagar was 

0.305 per 1000 sheep-days at risk (corresponding to 

11.12% annual mortality). The major non-specific reasons 

for mortality were comprised of septicaemia/toxaemia 

(35.0%), pneumonia (16.9%), enteritis (10.6%) and 

hepatitis (6.3%). Among specific causes, the contributions 

of pneumoenteritis, neonatal inanition and Jonhe's 

disease were 2.0, 1.6 and 1.2%, respectively. The EADR 

per 1000 animal days at risk was minimum (0.151) in 

Patanwadi followed by Avishaan (0.164), Avikalin (0.219), 

Malpura (0.410) and maximum in GMM (0.439). Age-wise 

analysis revealed highest EADR in suckling (1.715) 

followed by weaner (0.130), adult (0.111) and lowest in 

hogget (0.043). Male had higher EADR (0.460) than 

female (0.239). The monthly mortality ranged from 0.23% 

(Jun) to 5.21% (Feb).

In goat flock, the overall EADR was 0.094 per 1000 goat 

days at risk. The age-wise EADR ranged from nil 

(hogget) to 0.634 (suckling). Male had higher EADR 

(0.145) than female (0.067). The monthly mortality (%) 

varied from nil (Jun, Aug) to 0.68 (Oct).

Coli-septicaemia outbreak in lambs: Sudden death of 74 

healthy lambs was observed in without any premonitory 

clinical signs (15-20 days old). The epidemic persisted from 

February 6, 2019 to first week of March 2019. Clinical 

examination revealed a mild rise in rectal temperature, 

marked respiratory distress characterized by abdominal 

effort, recumbency and death. On PM examination, 

prominent lesions were observed in lungs, liver and kidneys. 

Necropsy revealed severe congestion and enlargement of 

liver (90.62%), highly congested renal parenchyma 

(84.38%) and severe pulmonary oedema and multifocal 

petechiae to ecchymotic lesions on the lung surface 

(89.58%). Soil mixed abomasal ingesta was also found in 

57.29% of the lambs. Among the dead lambs, 25% had 

hyperemia and necrotic spots on abomasal mucosa.

Abomasum - distended with 
curdled milk and congested serosa

Abomasum - soiling of mesentery
and visceral organs due to rupture 

Ecchymotic spots on lung surface Frothy exudate and haemorrhage 
in tracheal lumen

Enlarged and congested liver

Congested epicardial blood vessels

Gross lesions on different organs on post-mortem of lambs 
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Microscopically, pulmonary blood vessels were 

severely engorged with RBCs. Inter-alveolar and inter-

lobular septa were thickened with fibrinous exudate. 

Alveoli were filled with sero-sanguineous exudate, 

RBCs and inflammatory cells. The walls of the blood 

vessels were thickened with proliferation of fibrous 

connective tissue. The pleural thickening with fibrous 

connective tissue was noticed in some cases. Liver 

lesions were uniform degeneration, cytoplasmic 

vacuolation and necrosis of hepatocytes. The necrosis 

of the hepatocytes was prominently seen around the 

hepatic veins and other blood vessels. The wall of 

hepatic blood vessels was thickened with fibrous 

connective tissue proliferation. In kidneys, tubular 

degeneration and coagulative necrosis of the tubules 

were observed. The blood vessels of renal parenchyma 

were affected with fibrosis of the wall and engorged with 

RBCs. Severe haemorrhages were seen in the cortex, 

medulla and renal parenchyma. Heart showed 

myodegeneration and mild haemorrhage in some 

cases. Spleen revealed mild congestion and areas of 

lymphoid depletion.

Lung - haemorrhage with 
inflammatory exudates in alveoli

Lung - congested and 
thickened blood vessels 

Pleura- thickening

Kidney- coagulative necrosis in 
medullary tubules 

Kidney - glomerular atrophy and 
degeneration of tubules 

Kidney - thickened blood vessels 

Liver - thickened blood vessels Liver - perivascular necrosis Liver - vacuolation in hepatocytes

Histopathological lesions of septicemic colibacillosis in lambs

Out of 55 bacterial isolates obtained from heart blood, 

lung, and liver samples of lambs died, 45 were 

Escherichia coli, confirming it as cases of septicemic 

colibacillosis.On serotyping, 35 E. coli isolates were 

belonging to O9 (1), O2 (6), O7 (2), O11 (9), O22 (1), 

O26 (3), O20 (1), O118 (1), O119 (2), O120 (3), O121 

(1), O134 (2) and UT (3) serotypes. The E. coli isolates 

were detected positive for harbouring major virulence 

factor genes like shiga toxin (stx2) and intimin (eae) 

gene by PCR.
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PCR amplification of eae gene 
of E. coli (890 bp)

Hepatocellular carcinoma: On PM examination of an 

adult ewe (with history of emaciation, anorexia and 

diarrhoea), liver was found enlarged with cauliflower like 

growth in the middle and ventral part. At some places, 

the tumorous growth reveal nodules filled with caseous 

pus. On microscopic examination, the normal 

architecture of the liver was lost. The liver wall was 

thickened with fibrous connective tissue proliferation 

and the massive fibrosis divided the liver parenchyma in 

to different channels. The mass is composed of irregular 

cords and trabaculae of polygonal cells with discrete 

cytoplasmic borders. The tumour cells revealed 

abundant finely granular cytoplasm and a single to 

occasionally multiple (round to elongated) vesicular 

nuclei with coarsely clumped chromatin and one to 

multiple prominent nucleoli. These cells showed marked 

anisocytosis, anisokaryosis, nuclear atypia and a low 

mitotic rate. Severe proliferation of neoplastic cells 

turned in to glandular structures. There are regions of 

loss of cellular detail and differential staining showed 

that these are replaced with cellular and karyorrhectic 

debris (necrosis) and abscess. Peritumoral hepatic 

cords were compressed with variable congestion and 

haemorrhage.

PCR amplification of stx2 gene 
of E. coli (381 bp)

Gross and histopathological lesions of hepatocellular carcinoma in sheep

Enzootic nasal adenocarcinoma: In the month of 

September 2019, flock owners from Pawaliya village 

brought sheep with clinical signs of unilateral exophthalmos, 

lacrimation, circling and blindness. Three field flocks of 

around 400 sheep were examined clinically and one sheep 

by post mortem. Clinical examination revealed unilateral 

protrusion of eyeball, coarse respiratory noise, blindness, 

flaring of nostrils, open-mouth breathing, circling and rapid 

muscle wasting. Empirical therapeutic attempt was not 

fruitful. Based on clinical signs and necropsy, a tentative 
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diagnosis of enzootic nasal adenocarcinoma was made and 

it was affecting almost 10% of the population. Preliminary 

m o l e c u l a r  s t u d y  b a s e d  o n  g a g  g e n e  P C R 

( F : G C T G C T T T R A G A C C T T A T C G A A A  a n d 

R:ATACTGCAGCYCGATGGCCAG) and restriction 

enzyme digestion analysis identified it as enzootic nasal 

tumour virus (ENTV-1) affecting sheep as evidenced by 

amplicon size of 229 bp.

bp

200
229

ENT virus detection in sheep
(Lane M: DNA ladder, lane 1-3: 229 
bp amplicon of ENTV-1 gag gene in 

samples, lane 4: No template control)

M       1        2       3         4     bp

A tumour in lungProtruded right eyeball with asymmetry 
of face and tumour behind eyeball

Enzootic nasal adenocarcinoma

Pyogranulomatous hepatitis: Necropsy revealed 

multiple loci of pyogranuloma in the liver. It revealed 

chages in consistency, shape and size of the liver. 

Histopathological examination showed zone of 

fibrosis around abscesses. The necrotic areas were 

infiltrated with pus cells, mononuclear cells and few 

giant cells. It was confirmed to be a case of visceral 

caseous lymphadenitis affecting liver and caused by 

Caseous lesions and histopathological changes in liver of sheep

PCR amplification of C. pseudotuberculosis from DNA 
isolated from pyogranulomatous liver tissues of sheep

(Lane 1: DNA ladder, lane 2: PLD-924 bp and 12S rRNA-270 bp, lane 3:12S 
rRNA-270 bp in CL negative sheep liver, lane 4: PLD-924 bp from C. 
pseudotuberculosis isolate, lane 5: no template control, lane 6: known 

negative E. coli DNA)

bp

924

270

1          2          3          4         5          6    

1466
924

245
173

1    2    3   4    5    6    7    8  9   10  11 12  13  14   15

291
226

bp bp

PCR amplification of C. pseudotuberculosis (Lane 2-7) 
isolated from pyogranulomatous liver of sheep 

(Lane 1, 9: DNA Ladder, lane 2: 16S rRNA-1466 bp, lane 3, 10: PLD-924 bp, 
lane 4, 11: fagA-245 bp, lane 5, 12: fagB-291 bp, lane 6, 13: fagC-173 bp, lane 
7, 14: fagD-226 bp, lane 8, 15: negative control, lane 10-14:  positive control 

C. pseudotuberculosis)
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Genetic evaluation and propagation of sheep 

for resistance to Haemonchus contortus 

(Institute project - AGB/01/03/17-20)

SS Misra, CP Swarnkar, Gopal Gowane (up to 30.11.2019), 

Rajiv Kumar and IS Chauhan (up to 30.11.2019)

For propagation of a flock resistant to Haemonchus 

contortus, selection and inter-se mating were practiced 

in divergent lines of Malpura and Avikalin breeds.
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Variation (%) in mean monthly intensity of strongyle 

infection in inter-se lambs of R-line over S-line

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 months of age of inter-se 

lambs, ADG remained almost similar in both the lines 

and varied from 88.71 g (S line) to 94.66 g (R line) in 

Malpura and from 91.18 g (S line) to 93.51 g (R line) in 

Avikalin breed.

Performance of selected lines: During the year 2019, 

in Malpura breed, the monthly mean FEC varied from 

35.6 (Feb) to 1297.1 epg (Sep) in R-line and from 65.5 

(Feb) to 4440.6 epg (Sep) in S-line. Like-wise in Avikalin 

breed, it varied from 33.8 (Feb) to 1336.8 epg (Sep) in R-

line and from 42.9 (Jan) to 2505.3 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. The 

species recorded were Haemonchus contortus, 

Trichostrongylus and Oesophagostomum spp.

In comparison to initial body weight, the overall annual 

variation in body weight ranged from -8.06% (R-line) to   

-11.58% (S-line) in Malpura and from -7.02% (R-line) to  

-12.93% (S-line) in Avikalin. The mean annual GFY 

C. pseudotuberculosis. Bacteriology of the pus 

content and 16S rRNA gene amplification and 

sequencing identified C. pseudotuberculosis. The C. 

pseudotuberculosis isolate was tested positive 

virulence factors viz. pld, fagA, fagB,fagC and fagD 

gene by PCR.

Disease screening: Out of 64 faecal sample tested, 

27 (42.19%) were found positive for Johne's 

diseases bacilli on Ziehl-Neelsen staining. On 

histopathology all the 8 JD positive sheep revealed 

typical lesions of paratuberculosis. On IS 900 PCR, 

all these sheep were found positive for MAP. On 

haematological examination, lymphocytopaenia and 

anaemia were found. The serum total protein and 

albumin levels were signif icantly decreased; 

however, there was no change in phosphorus, 

magnesium and calcium level.

Out of 296 serum sample tested, 38 (12.84%) were 

found positive for brucellosis by Rose Bengal Plate Test. 

Microbiological study of samples from stillbirth cases (8) 

did not yield infectious bacteria. Histopathological 

examination of tissues collected during necropsy revealed 

septicaemia (3), chronic suppurative bronchopneumonia 

(3), acute haemorrhagic enteritis (4) and paratuberculosis 

(8). Examination of 176 faecal samples (need based) from 

institute and field flocks exhibited an overall prevalence of 

strongyle (29.0%), Trichuris (4.0%), Strongyloides 

(6.3%), Moneizia (5.7%) and Eimeria spp (26.7%). In 

addition incidence of amphistomes (2.8%) and 

Schistosoma indicum (0.56%) was also reported in field 

samples. Besides, in this reporting period, farmers' 

flocks were found affected with enzootic ataxia / sway 

back, paramphistomosis, pasture bloat, mineral 

deficiencies, contagious ecthyma and bacterial enteritis 

on field investigations and suitable therapeutic 

management were carried out.

Intensity of strongyle infection in inter-se lambs 

under natural conditions: The mean monthly feacal 

egg counts (FECs) in inter-se lambs born during 2007-

19 ranged from 41.7 (Feb) to 1461.4 epg (Sep) in R-line 

and from 118.7 (Mar) to 2868.3 epg (Sep) in S-line of 

Malpura and from 50.0 (Feb) to 2197.5 epg (Sep) in R-

line and from 108.1 (Jul) to 3771.0 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.
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ranged from 0.942 (R-line) to 1.049 kg (S-line) in 

Malpura and from 1.309 (R-line) to 1.346 kg (S-line) in 

Avikalin. Lambing rate on tupped basis was 100.00% in 

S-line compared to 89.91% in R-line.

The annual mortality for the year 2019 ranged from 1.20 (S 

line) to 5.51% (R line) in Malpura and from 1.09 (R line) to 

2.27% (S line) in Avikalin. The disposal rate through 

different means (other than mortality) varied from 18.90 (R 

line) to 31.33% (S line) in Malpura and from 14.13 (R line) 

to 27.27% (S line) in Avikalin. The overall annual 

magnitude of disposal of animals from flock was almost 2-

times higher in S line compared to R line.

Analysis on disposal profile: Data from April 2004 to 

March 2018 were used to study the disposal profile in 

divergent lines of both the breeds. In both the breeds, 

compared to S-line, the disposal rate through all the 

means remained lower in R-line. It was ranged 18.38% 

(R-line) to 21.18% (S-line) in Malpura and from 

20.39% (R-line) to 24.08% (S-line) in Avikalin. The 

disposal thru mortality was lower in both the sexes in 

R-line as compared to S-line. It was interesting to 

observe that mean age of disposal by majority of the 

means was higher in R-line as compared to S-line 

suggesting higher susceptibility of animals in S-line. 

The age-wise analysis exhibited that 78.5% of animals 

were disposed before 4 years of age in S-line as 

compared to 64.5% animals in R-line. Cause-wise 

analysis revealed almost similar profile of disposal in 

both the lines.

Molecular studies

Amplification of the ovine DQB2 (exon 2) gene and 

SSCP analysis: Amplicons of 277 bp were obtained with 

blood genomic DNA from divergent lines of Malpura 

sheep. These amplicons exhibited polymorphisms upon 

SSCP analysis and detected 11 unique SSCP patterns. 

Amplification, cloning and sequencing of the full coding 

region (ORF) of the MHC-DQA and DQB genes: Twenty 

four animals from each group (R and S line) of Malpura 

sheep were randomly selected for amplification of ORFs 

of both gene. Blood samples were collected, total RNA 

were extracted from blood samples and cDNA were 

synthesized using first strand cDNA synthesis kit. 

Quality of cDNA was checked using sheep specific 

GAPDG primer. Purified PCR products of MHC-DQA 

were ligated with pJET vector and get transformed into 

DH5α strains of E. coli.

P1   P2      P3     P4      P5     P2      P6     P7      P8     P9     P9     P9      P9    P10    P11

PCR-SSCP of Ovine MHC-DQB2 gene 
(11 unique SSCP patterns)

1               2              3              4              L             5

Quality check of cDNA using GAPDH primer specific 
PCR (Lane 1-4: PCR products; Lane-L: 50 bp DNA ladder; Lane 

5: non-template PCR control)

Gastrointestinal Parasitism (All India Network 

Programme)

CP Swarnkar and FA Khan

Based on bioclimatographs for the year 2019-20, the period 

suitable for propagation of H. contortus in Rajasthan was 

between June and September in semi-arid region and from 

July to August in arid region. Among field flocks in semi-arid 

region, the monthly incidence of strongyle worms ranged from 

20.0% (Feb) to 79.0% (Aug) in CWMP and from 22.4% (Feb) 

to 76.2% (Aug) in MWMP. In arid region, the monthly 

incidence of strongyle worms remained quite low on majority 

of occasions compared to the flocks of semi-arid region and 

ranged from 5.9% (Dec) to 19.1% (Oct) 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 

36.0% (Jan) to 92.8% (Sep) at CSWRI, Avikanagar and from 

9.7% (May) to 37.0% (Aug) at ARC, Bikaner.
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The annual incidence of Trichuris spp and Strongyloides 

papillosus ranged from 0.81 (arid farm) to 2.07% (semi-

arid farm) and from 2.22 (arid field) to 15.78% (semi-arid 

farm), respectively. The prevalence of S. papillosus was 

higher (>15%) during the period from June to November 

in semi-arid farm flocks. Fluke infestation was recorded 

in field flocks of semi-arid region only. The annual 

incidence of Amphistomes in field flocks of semi-arid 

region was 2.44% (varying from 0.72% during Dec-Feb 

to 6.51% during Mar-May). The incidence of Fasciola 

gigantica was nil in field flocks. The annual incidence of 

Schistosoma indicum was 0.09% (ranging from nil 

during Mar-Aug to 0.21% during Sep-Nov). In both the 

flock management system, the annual incidence of 

Moneizia spp was relatively higher in semi-arid region 

compared to arid region. The annual incidence of 

Eimeria spp ranged from 21.07% (arid farm) to 34.10% 

(semi-arid farm). 
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In field flocks of semi-arid region, the monthly FECs 

varied significantly (p<0.001) from 36.6(Jan) to 1291.9 

epg (Aug) in flocks drenched once during August 

(MWMP) and from 44.6(Mar) to 1609.5 epg (Jun) in 

flocks drenched more than once a year during February, 

March and August (CWMP). In arid region, it ranged 

from 3.7(Aug) to 34.0 epg (Oct) in flocks drenched once 

in August (MWMP). In farm flocks, the mean monthly 

FECs varied from 65.4 (Jan) to 2663.3 epg (Sep) at 

ICAR-CSWRI, Avikanagar (semi-arid region) and from 

12.5 (May) to 134.6 epg (Sep) at ARC, Bikaner (arid 

region). The proportion of animals having >1000 epg 

was 35-55% during June to September in semi-arid 

farm. However, in field flocks, it occurred only in only in 

August. In arid region, >1000 epg was possessed by a 

maximum of 2.4% of animals in October in farm flocks as 

compared to by nil in field flocks.

Apr   May Jun  Jul   Aug  Sep Oct Nov  Dec  Jan Feb  Mar

On coproculture, the monthly proportion of H. contortus 

ranged from 5.38 (Mar) to 87.82% (Jul) in field and from 

17.50 (Mar) to 99.20% (Aug) in farm flocks of semi-arid 

region. The monthly proportion of Trichostrongylus spp 

ranged from 3.84 (Aug) to 89.54% (Mar) in field and from 

6.00 (Aug) to 67.25% (Nov) in farm flocks. The 

proportion of Oesophagostomum spp was observed at 

low level in September, December and January in field 

flocks, however, in farm flocks it persisted throughout 

the year and ranged from 2.00% (Aug) to 53.00% (Apr). 

The pasture infectivity was observed only during the 

monsoon season in both field and farm conditions with 

relatively higher magnitude in semi-arid farm.

The monthly profile exhibited a sharp decline in abomasi 

harbouring only adult worms from September to February. 

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 remained >500 per 

abomasum during the period from June to September. 

The numbers of L  in abomasal mucosa were low (<15) 4

during April to September and started rising from October 

onward with maximum (454.6 L  / abomasi) in January. 4

The analysis of ratio of adult to L  in abomasi showed 4

higher (>50%) proportion of L  during Oct -Mar as 4

compared to <50% proportion of adult worms.
 

Comparative intensity of strongyle infection in sheep flocks of Rajasthan
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of egg hatching for aqueous, ethanolic and methanolic 

extracts, respectively.

All the three extracts of Aloe vera leaves exerted 

excellent inhibition of egg hatching in bell-shaped 

pattern (>99% egg hatch inhibition with 0.625 to 2.50 

mg/ml aqueous extract). The mean IC  values were 50

0.44, 0.40 and 0.85 mg/ml for inhibition of egg hatching 

for larval mortality were obtained for aqueous, 

methanolic and ethanolic extracts, respectively. Only 

aqueous extract of V. negundo leaves showed marked 

effect on inhibition of egg hatching with mean IC  value 50

of 0.24 mg/ml. A concentration-dependent inhibitory 

effect on egg hatching was observed with both aqueous 

and methanolic extracts of T. terrestris leaves.

On LMA, all the three extracts of P. granatum peel off 

showed excellent (>90%) larvicidal activity with 

minimum concentration of 2.5 mg/ml. The mean LC  50

values of 0.55, 0.64 and 0.82 mg/ml for larval mortality 

were obtained for aqueous, ethanolic and methanolic 

extracts, respectively. All the three extracts of Aloe 

vera showed >70% larvicidal activity with minimum 

concentration of 1.25 mg/ml. The mean LC  values of 50

1.78, 0.83 and 0.85 mg/ml for larval mortality were 

obtained for aqueous, methanolic and ethanolic 

extracts, respectively. All the three extracts of V. 

negundo leaves at concentration of 2.50 to 10.00 

mg/ml showed excellent larvicidal (>95%) activity. The 

mean LC  values of 0.35, 1.52 and 1.72 mg/ml for 50

larval mortality were obtained for aqueous, methanolic 

and ethanolic extracts, respectively. All the three 

extracts of T. terrestris leaves showed excellent 

concentration-dependent larvicidal activity. The mean 

LC  values of 0.49, 0.16 and 0.31 mg/ml for larval 50

mortality were obtained for aqueous, methanolic and 

ethanolic extracts, respectively.

Based on the lowest IC  and LC values, it can be 50 50 

inferred that aqueous extract of P. granatum fruit peel off 
presented the highest ovicidal and larvicidal activities. 
The highest ovicidal and larvicidal activities were 
expressed by methanolic extract followed by ovicidal 
activity by aqueous extract and larvicidal activity by 
ethanolic extract of Aloe vera leaves. Aqueous extract of 
V. negundo leaves had potent ovicidal and larvicidal 
activities against H. contortus. The highest ovicidal and 
larvicidal activities were expressed by methanolic 
extract of T. terrestris leaves.

Over the period (2012-20) at Avikanagar, the average 

monthly THI varied significantly (p<0.001) from 15.57 

(Jan) to 33.03 (May), revealing that for sheep flocks at 

farm the periods of non-stress and extreme stress 

were from November to February and April to October, 

respectively. Under MWMP, the monthly average 

FECs varied significantly from 210.38 (Jan) to 3148.13 

epg (Sep). Average abomasal adult worm counts 

varied from 24.87 / sheep (Mar) to 1238.53 / sheep 

(Sep). The average L  counts in abomasal mucosa 4

ranged from 0.16 / abomasi (Jul) to 541.94 / abomasi 

(Jan). Both FECs and abomasal worm count showed a 

positive relation with THI while a reverse pattern was 

exhibited for L  counts. The significantly negative 4

correlation between FECs and L  counts during 4

October to March further supports the occurrence of 

hypobiosis in H. contortus.

From semi-arid Rajasthan, pooled faecal samples 

from 9 field and 4 farm flocks were subjected to in-vitro 

egg hatch assay (EHA) in the month of July, 2019. The 

overall mean ED  value (0.154 µg TBZ/ml) suggested 50

prevalence of BZ resistant strains of H. conrortus in field 

flocks (77.8%). However, H. contortus in farm flocks 

(ICAR-CSWRI, Avikanagar) showed susceptibility to BZ 

(mean ED  value of 0.091 µg TBZ/ml). 50

Following discontinuation of BZ anthelmintics, by 

implementing the concept of community dilution and 

refugia (by allowing contamination of farm pasture with 

purchased animals harbouring BZ susceptible H. 

contortus and by shifting strategic drench during from 

early monsoon to mid-late monsoon) at ICAR-CSWRI, 

a significant improvement (86-93%) in efficacy of BZ 

was noticed against H. contortus after 22 yr post BZ 

withdrawal.

Aqueous, ethanolic and methanolic extracts from fruit 

peel off of pomegranate (Punica granatum) and leaves 

of Aloe vera, Nargundi (Vitex negundo) and small 

gokharu (Tribulus terrestris) were subjected to in vitro 

efficacy against H. contortus on egg hatch (EHA) and 

larval mortality assay (LMA). On EHA, no evident effect 

was exerted on embryonation of eggs by all the extracts. 

An excellent concentration-dependent inhibition of egg 

hatching (>99%) was observed with all the three extract 

of P. granatum fruit peel off (5.0-20.0 mg/ml). The mean 

IC  values were 1.38, 2.44 and 5.09 mg/ml for inhibition 50
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Gas chromatography coupled to a mass spectro-

photometer detector (GC-MS) analysis of the methanolic 

extract of P. granatum fruit peel off revealed the presence 

of 24 phyto-compounds in with maximum proportion 

(52.30%) of 1,3-Propanediol, 2-(hydroxymethyl)-2-nitro- 

and 5-Hydroxymethylfurfural (12.66%). The chromatogram 

of the methanolic extract of Aloe vera leaves revealed the 

presence of 26 phyto-compounds in with maximum 

proportion (>10%) of 1,3-Propanediol, 2-(hydroxymethyl)-

2-nitro- and n-Hexadecanoic acid. In methanolic extract of 

V. negundo leaves, a total of 30 phyto-compounds were 

identified on GC-MS with maximum proportion (>20%) of 

Benzoic acid, 4-hydroxy- and 2-Dodecen-1-yl(-)succinic 

anhydride. In methanolic extract of T. terrestrisleaves, a 

total of 16 phyto-compounds were identified on GC-MS with 

maximum proportion (69.6%) of 4-O-Methylmannose.

Neonatal mortality in farm animals (All India 

Network Programme)

SR Sharma, CP Swarnkar, GG Sonawane, Kalyan De (up to 

30.11.2019) and Jyoti Kumar (up to 23.11.2019) 

Neonatal mortality in lambs: In the year 2019-20 at 

organized farms of Rajasthan, the overall annual 

neonatal mortality was 6.53% (11.44% - CSWRI, 

1.02% - ARC). Among major breeds, it ranged from 

0.67% in Marwari (arid region) to 23.08% in Avikalin 

(semi-arid region). In both the regions, an inverse 

pattern was observed in mortality of neonatal lambs 

with advancement of age (maximum mortality rate of 

2.40% in immediate stage, 0-1 day old of hebdomadal 

phase). The overall contribution of mortality during 

hebdomadal and post-hebdomadal phase to neonatal 

mortality was 88.07 (90.10% - CSWRI; 62.50% - ARC) 

and 11.92% (9.90% - CSWRI; 37.50% - ARC), 

respectively.

Factor-wise % contribution to neonatal mortality: In 
both the farms, phase-wise a reverse trend was 
observed in neonatal mortality. Almost similar pattern 
in contribution to mortality was found among male and 
female lambs in both the phases of neonatal life at 
CSWRI, Avikanagar. This year no evident effect of 
lamb's birth weight was found in contribution to 
mortality during overall neonatal phase, however, in 0-
1 day old lambs, the contribution to mortality was 
observed to possess a negative relation with birth 
weight of lamb at CSWRI, Avikanagar. Higher 

contribution to neonatal mortality was observed by 
lambs in all the stages of hebdomadal phase in lambs 
having <0.100 lamb: dam weight. The dam's weight at 
lambing showed higher (57.89%) contribution to 
neonatal mortality by lambs from dams with <25.0 kg 
body weight in immediate stage of hebdomadal phase. 
As per dam's age at lambing higher contribution to 
neonatal mortality during hebdomadal phase was by 
lambs born to older ewes (>6yr of age). At ARC, 
Bikaner, similar proportion of lambs died during 
hebdomadal and post-hebdomadal phase (50.00% 
each).

Causes of neonatal mortality in lambs: At CSWRI 

Avikanagar, hepatitis accounted for maximum 

(23.76%) of  neonata l  mor ta l i ty  fo l lowed by 

septicaemia / toxaemia (20.79%), shock (17.82%), 

pneumonia (14.85%) and enteritis (7.92%). Phase-

wise predominant causes of neonatal mortality were 

hepatitis, septicaemia/ toxaemia and shock during 

hebdomadal  phase as contrast  to enter i t is , 

pneumonia, and hepatitis during post-hebdomadal 

phase. Further, stage specific profile revealed that 

major causes of neonatal mortality were hepatitis and 

shock in 0-1 day old lambs, septicaemia/toxaemia and 

hepatitis in 2-3 day old lambs, enteritis in 4-7 days old 

lambs and enteritis, pneumonia and hepatitis in 8-28 

days old lambs. At ARC, Bikaner the entities 

responsible for neonatal mortality were pneumonia, 

enteritis (25.00% each) and hepatitis (12.50%).

Interaction between wind chill index (WCI) and 

neonatal mortality in lambs: From Dec, 2019 to Feb, 

2020, at CSWRI, Avikanagar daily WCI pattern 

exhibited lower proportion (56.04%) of extreme chill 
2days (WCI >400.1 kcal/m /h) as compared to 2018-19 

(87.78%). The distribution of mortality according to 

daily WCI revealed that in 2019-20, overall proportion 

of neonatal death ranged from 3.75% (WCI <300 
2 2kcal/m /h) to 57.50% (WCI >400.1 kcal/m /h). Over the 

period from 1991-2020, the daily rate of neonatal 

mortality observed to ranged from 0.28 lambs/day 
2(WCI <300.0 kcal/m /h) to 0.48 lambs/day (WCI 

2>400.1 kcal/m /h).

Disease investigation: On necropsy examination, 

grossly the lambs revealed lesions of different stages 

of pneumonia, enteritis, hepatitis and septicaemia. On 

histopathology the predominant lesions observed 
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were engorged blood vessels, presence of fibrinous / 

serosanguinous exudates, thickened interalveolar and 

interlobular septa, inflammatory cells in alveoli and 

haemorrhage in lung parenchyma, haemorrhages, 

degeneration of hepatocytes and infiltration of 

inflammatory cells in liver and degeneration and 

coagulative necrosis of the tubules and infiltration of 

inflammatory cells in glomeruli and in the inter-tubular 

spaces in kidney. The degenerative and inflammatory 

lesions were also found in intestine, heart and spleen.

Gross pathological lesions in lambs on necropsy

Haemorrahagic lungs Lungs with consolidation Lungs with severe consolidation

Septicemic lesions in heart Enteritis Congestion in kidney

On bacterial culture, bacterial species belonging to six 

genera (Escherichia, Enterococcus, Bacillus, Shigella, 

Staphylococcus and Corynebacterium) were isolated and 

identified by cultural characteristics, biochemical tests and 

16s rRNA PCR and sequencing from swabs collected 

from lambs affected with pneumonia and diarrhea. Prior to 

an outbreak of colisepticaemia at CSWRI, Avikanagar the 

predominant serotypes of E. coli were O9, O87 and un-

typed. However, during outbreak in the year 2018-19, a 

change in prevalence profile of serotypes of E. coli with 

predominance of O11, O2, O26 and O120 along with 7 

other serotypes (not encountered earlier) was observed. 

A total of 20 isolates of E. coli isolated from neonatal lambs 

were submitted to NCVTCC, Hisar for accessioning.

Antibiotic sensitivity test (ABST) showed that E. 
fergusonii isolates were 100% resistant to Methicilin, 
Novobiocin, Vancomycin, Cloxacillin and Penicillin-G. 
The Enterococcus sp. showed 90-100% resistance to 
Cefixime, Ceftazidime, Cloxacillin, Methicillin and 
Penicillin-G. For Bacillus sp. 100% resistance was 

found to Bacitracin, Cefepime, Ceftriaxone and 
Penicillin-G. Isolates of Shigella sp. were 100% 
resistant to Amikacin, Bacitracin, Cloxacil l in, 
Enro f loxac in ,  Novob ioc in ,  Pen ic i l l i n -G and 
Vancomycin. The Staphylococcus sp. showed 
resistance of <50% for most of the antibiotics used 
except Bacitracin, Methicillin, Penicillin-G and 
Streptomycin. Corynebacterium sp. was found 
sensitive to almost all the antibiotics except Penicillin-
G (80%). A retrospective analysis on status of 
antibiotic resistance in bacterial isolates from sheep 
flocks at Avikanagar showed resistance to Amoxicillin, 
Ciprofloxacin, Enrofloxacin and Norfloxacin in 100% of 
bacter ia l  iso lates.  Resistance to Of loxacin, 
Meropenem and Amoxici l l in-clavulanate was 
obse rved  i n  35 -55% o f  bac te r i a l  i so la tes . 
Chlortetracycline, Cefixime, Tetracycline and 
Ceftazidime resistance was at moderate level (around 
30%) while quite low level of resistance (<10%) was 
observed for Cefoxitin, Amikacin, Imopenem and 
Gentamicin.
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Acute fibrinous bronchopneumonia

Acute pulmonary congestion Acute interstitial pneumonia

Glomerulonephritis

Histopathological lesions in lambs

Immunological status of neonatal lambs and their 

dam around lambing: In lambed ewes, the mean IgG 

concentration varied significantly (P<0.05) from 

48.13±11.66 mg/ml (10 day before lambing) to 

94.25±17.28 mg/ml (30 days post lambing) and 

showed a l inear increase in IgG level  wi th 

advancement of lactation. On the other hand, prior to 

lambing, numerically higher IgG concentration was 

observed in dry ewes (86.11±29.38 mg/ml) as 

compared to pregnant ewes. Further analysis as per 

body weight of ewe showed that on all the occasions 

after lambing, ewes with low body weights (<32 kg) 

had low concentration of IgG as compared those with 

high body weights (>32 kg). The pattern suggests that 

ewes with low body weight failed to regain immune 

status after lambing. On the contrary, in neonatal 

lambs though the IgG concentration was quit high 

(123.11 to 176.57 mg/ml) but a significant (P<0.05) 

decline in concentration of IgG was noticed with 

advancement of age of lambs. The analysis as per 

birth weight suggested a linear increase in IgG 

concentration with increase in birth weight of lambs at 

all the stages of neonatal period. 

Economic losses due to lamb mortality: For 
estimating the quantum of economic losses due to lamb 
mortality data were obtained from organized farms 
maintained under Network Project on Sheep 
Improvement and Mega sheep Seed Project. The 
average growth of lambs at different farms showed that 
neonatal lamb achieved body weight of 3.17 kg 

th(Mecheri) to 4.38 kg (Chokla) at 7  day of age and from 
th4.92 kg (Sonadi) to 7.97 kg (Muzaffarnagri) at 28  day of 

age. The average costs of rearing were calculated as 
Rs. 84.70 and Rs. 283.50 for 0-7 and 8-28 days old 
lambs, respectively while Rs. 102.20 and Rs. 306.60 for 
ewes rearing a lamb of 0-7 and 8-28 days of age, 
respectively. It was observed that total economic loss 
per sheep due to neonatal mortality varied from Rs 13.1 
in Magra breed to Rs. 104.9 in Nellore breed. Based on 
breed-wise sheep population, the overall annual losses 
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Network project on veterinary microbe

GG Sonawane and Jyoti Kumar (up to 23.11.2019) 

On the basis of cultural, biochemical characteristics and 

sequencing results, a total of 40 bacterial isolates such 

as Staphylococcus spp, Enterobacter spp, E.coli and 

Corynebacterium spp were identified from sheep. The 

pathogenic E. coli isolates (20) recovered from coli-

septicemia outbreak were sent to VTCC Hisar for 

accessioning. Milk samples (8) from bovines with a 

history of mastitis for bacterial examination and 

antibiotic susceptibility test. 

On antibiotic susceptibility test, Staphylococcus spp 

showed 60-100% resistance against Bacitracin, 

Chlortetracycline, Penicillin-G, Amoxycillin, Cloxacillin, 

M    1    2     3     4   5  6   7   8      9  10    11   12    bp

324

270

Corynebacterium pseudotuberculosis specific PCR
(Lane 1-4: pld gene-924 bp, lane 7-10: 12S rRNA gene-270 bp, lane 6, 11, 

12: negative control, lane M: DNA ladder)

due to neonatal mortality were ranged from Rs. 2.32 
million by Muzaffarnagri sheep to Rs. 733.53 million by 
Nellore sheep.

Cefixime, Ceftazidime, Methicillin, Nitrofurantoin, 

Novobiocin and Vancomycin. The antibiotics such as 

Amikacin and Gentamicin were highly sensitive.          

C. pseudotuberculosis was detected by targeting pld 

gene (phospholipase) with sheep and goat specific 

12S rRNA gene as an internal amplification control in 

DNA isolated from 15 pus samples from clinically 

suspected cases of caseous lymphadenitis in sheep 

(6) and goats (9). On bacterial isolation, all the pus 

samples yielded C. pseudotuberculosis. Seven 

Staphylococcus aureus subsp. anaerobius were 

isolated from pus samples from cases of abscess in 

goats. All the isolates exhibited weak aerobic growth 

but grows well under limited aerobic or anaerobic 

conditions. These were coagulase positive, catalase 

and  ox idase  nega t i ve .  The  16s  rRNA and 

Thermonuclease (nuc) gene PCR assays specific to S. 

aureus were standardized and used to confirm the 

Staphylococcus aureus subsp. anaerobius isolates.

bp      M    1     2      3    4       5     6     7      8     9   10     bp

756

Staphylococcus aureus specific PCR
(Lane 1-5: 16S gene-756 bp, lane 6-9: thermonuclease gene-270 bp, lane 10 

: negative control, lane M: DNA ladder)

270

bp
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Improvement in productivity of sheep and 

transferable technology and their impact 

analysis (Institute project - TOT/01/01/17-20)

SC Sharma, Arun Kumar, A Sahoo, Raghvendar Singh, SR 

Sharma, DB Shakyawar, PK Mallick, Ajay Kumar, Raj Kumar, 

LR Gurjar, AS Mahla, SJ Pandian, RL Meena,  B Lal, BS Sahu, 

MC Meena, RL Bairwa and DK Yadav 

The institute has adopted 24 villages (20 under TOT 

project and 4 under Sansad Adarsh Gram Yojna) for 

demonstration and transfer of technologies in the 

farmer's door. During the year a total of 11020 sheep 

were covered (Malpura- 5120 and Kheri crosses- 5900).  

Breeding and genetic improvement: In the field, the main 

focus is given for improvement of Malpura sheep. In 

addition, Avishaan field units and Kheri were also 

monitored. A total of 65 flocks (60 Malpura and 5 Kheri 

sheep) were covered in four clusters (Bhipur, Malpura, 

Sanwariya and Chawandiya) of TOT area. The overall 

average body weight of lambs in field flocks at birth, 3 and 6 

months of age were 3.22, 16.41 and 25.18 kg, respectively. 

The average body weights of Avishaan lambs at birth, 3 and 

6 months of age were 2.60, 14.53 and 21.17 kg, 

respectively. During the year, a total of 380 sheep (238 

males and 142 females) were sold or distributed to farmers 

for genetic improvement of their flocks.

Demonstration of reproductive technologies: The 

reproductive technologies like estrus synchronization 

and artificial insemination (AI) were demonstrated and 

disseminated to farmers. A total of 143 ewes in six flocks 

of Bhipur and Bachhera village were synchronized for 

estrus using intra-vaginal sponges. Fixed time AI was 

done in 126 ewes using liquid chilled semen twice a day 

at 12 hr interval.

Farmer's flock
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Improved feeding practices: A demonstration of 

complete feed block (CFB) was laid in farmer's flock at 

Chandsen village during June to August, 2019. The CFB 

was supplemented to ewes in the morning prior to 

grazing. Higher gain in body weights (0.8 to 1.2 kg) were 

observed in CFB fed sheep compared to control (only on 

grazing). A total of 180 kg Avikaminmix was distributed 

to farmers (including migratory flocks) in animal health 

camps. A total of 115 mineral bricks were provided to 

farmers under MGMG programme. A total of 220 kg 

Avikaminmix was sold to 146 farmers of 12 villages.

Memnaprash (43 kg) was sold to farmers, Veterinary 

College, Bengaluru (Karnataka) and ICAR-CAZRI, 

Jodhpur. Demonstration of sorghum silage in drums and 

plastic bags was laid in village. Root slips and Kervaliya 

stem cuttings of Napier grass (CO-3) were provided to 

farmers of Kalinjar and Godiyana villages. In addition, ber 

(200) and lemon (750) sapling were supplied to 150 farmers. 

Advisory and know-how on pasture development and 

scientific feeding practices were given on different 

aspects like preparation of concentrate mixture, total 

mixed ration, feed banking, silage making, scarcity 

feeding and area-specific mineral mixture.

Health measures: The annual morbidity was 33.85 and 

58.43% and annual mortality was 7.99 and 11.84%, 

respectively in TOT and participatory sheep flocks. A total 

of 10050, 6740 and 3570 sheep were vaccinated against 

ET, PPR and Sheep pox, respectively. Besides, 18230 

sheep were given deworming for GI parasites while 2600 

sheep were given footbath. Need based health camps (5) 

were organized in different villages. In these camps a total 

of 604 animals (324 sheep and 280 goats) belonging to 

139 farmers were treated for ailments like enteritis, 

pneumonia, wound, lameness and tick infestation.

Animal health camp in village

Artificial insemination in sheep
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Farmers attending awareness camp

Farmer-Scientist Sangosthi

AVIKADIS - An android application was developed for 

symptom-based diagnosis of sheep and goat 

diseases. In this platform, users need to enter the 

observed signs in an ailing animal and the probable 

diagnosis will appear as output. For the salient 

epidemiological features, diagnostic test and 

therapeutic option, user needs to click further. This 

app is available in Google play store and can be 

effectively used by veterinary practitioners and 

extension personnel.

Participatory agricultural development: A total of 

4730 visitors got benefited from the displays of 

technology exhibitions (13) at various locations. A 

total of 1966 beneficiaries (agriculture supervisors, 

farmers and students) from 30 agencies visited the 

institute and acquired recent information on sheep 

rearing and management practices. 

The other events were organized: trainings (10) on 

different aspects of sheep, goat and rabbit rearing 

(314 participants, 215 men and 99 women) and 

Kisan Diwas and Kisan sangosthi on the occasion of 

birth anniversary of Sh. Chaudhary Charan Singh on 

23.12.2019.

Mera Gaon Mera Gaurav: A total of 45 villages were 

covered by nine teams of scientists. Farmers (6555) 

were benefited through visits (46), interface meetings 

(25), trainings (12), demonstrations (4), mobile based 

advisory (6), literature support (12) and awareness 

campaign (25). In addition, 676 farmers were 

benefited through inter-institutional linkage with 12 

agencies.
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Activities under Farmer FIRST Programme

Participatory agricultural development for 

livelihood security and economic empowerment 

of farmers in semiarid region of Rajasthan 

(Farmer FIRST)

Raj Kumar, LR Gurjar , SC Sharma, RL Meena, Kalyan De (up 

to 30.11.2019), PK Mallick, B Lal, SS Dangi, Indu Devi (up to 

30.11.2019), BS Sahu and RL Bairwa 

The technologies were demonstrated to farmers in 

adopted villages through community based modules. In 

livestock based module, 29 Sirohi goats were distributed 

to 10 farmers of Chosla, Arnia and Bassi villages. 

Artificial insemination with semen of elite bull obtained 

from ICAR-CIRB, Hisar was performed in buffaloes of 

120 farmers. Need based vaccination and therapeutic 

interventions were also provided to sheep and goats of 

20 farmers. 

In crop based module, seed of mustard (RH-406 and 

NRCDR-2) from ICAR-DRMR, Bharatpur was provided 

to 100 farmers of Chosla, Arnia, Denchwas and Bassi 

villages. In addition 500 ber and lemon plant sapling and 

200 tree guards were also distributed to 100 farmers. 

Awareness was created about recent development in 

agriculture and animal husbandry by organising 

exposure visit of farmers to Avikanagar on foundation 

day of institute (04.01.2019, 100 farmers) and 

webcasting of programme on “Mann ki Bat” and 

launching of “Pradhan Mantri Kisan Samman Nidhi” 

(24.02.2019, 120 farmers), Chaupal programme (Arnia 

on 17.04.2019, Chosla on 26.04.2019, 220 farmers), 

Kisan Gosthi (ARC, Bikaner on 30.08.2019, 20 farmers), 

visit to ICAR institutes located in Bikaner (28 to 31 Jul 

2019, 20 farmers) and farmer-scientist interactive meet 

on 10.12.2019 at ICAR-CSWRI, Avikanagar (20 

farmers).
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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

S.N. Location Breed

Farm units

1 ARC (ICAR-CSWRI), Bikaner Marwari 

2 ICAR-CIRG, Makhdoom Muzaffarnagri 

3 MPKV, Rahuri Deccani 

4 LRS (SVVU), Palamner Nellore 

Field units

5 PGRIAS (TANUVAS), Madras Red 

 Kattupakkam

6 ARC (ICAR-CSWRI), Bikaner Magra 

Flock strength at farm units (as on 31.12.2019): The 

total flock strength of sheep on closing of year 2019 was 

642 for Marwari, 573 for Muzaffarnagari, 639 for 

Deccani, 696 for Nellore and 637 for Magra unit. The 

population of adult males and females is under:

Breed Adult male Adult female Overall 

Marwari 72 325 642

Muzaffarnagari 51 289 573

Deccani 75 324 639

Nellore 58 327 696

Magra 50 311 637

Total 306 1576 3187

Sale/distribution of superior germplasm: During the 

year 2019, a total of 506 males and 131 females sheep 

of different breeds were sold for genetic improvement of 

farmer's flock.

Sale/distribution of superior germplasm

Breed Male Female Total

 Hogget Adult Hogget Adult

Marwari 75 64 28 57 224

Muzaffarnagari 10 16 0 20 46

Deccani 39 45 12 0 96

Nellore 0 38 0 0 38

Madras Red 0 74 0 0 74

Magra 54 91 14 0 159

Total 178 328 54 77 637

Sheep covered by field units (as on 31.12.2019): A 

total of 177 sheep breeders having 15237 sheep 

including 10123 breedable ewes were registered for 

performance recording and improvement by Madras 

Red and Magra field units. 
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Performance of sheep breeds

Breed Mean body weight (kg) Lambing (%) Annual GFY (g)

 Birth 3 M 6 M 12 M

Farm units

Marwari 3.11±0.02  16.74±0.14  24.84±0.22 NA 100.31 1256.17±21.70 

Muzaffarnagari  3.67±0.04 16.25±0.24 26.23±0.32 37.73±0.52 75.00 1413.24±33.57

Deccani  3.23±0.01 14.38±0.12 24.26±0.25 29.57±0.34 98.72 980.26±7.90

Nellore  3.10±0.03 12.70±0.17 20.30±0.31 25.00±0.48 NA NA

Field units

Madras Red  3.07±0.04 11.45±0.10 15.21±0.09 20.72±0.17 90.66 NA

Magra  3.10±0.01 15.53±0.05 22.46±0.08 28.94±0.13 81.38 NA

NA- Not recorded as on 31.12.2019

Details Madras Red Magra Total

No. of sheep breeders  112 65 177

No. of sheep registered  8337 6900 15237

No. of breedable ewes  5642 4481 10123

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:



Annual Report 2019

173
ICAR-CSWRI

The Mega Sheep Seed Project was started on 01.04.2009. 
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/yr/unit.

Development of nucleus flock of improved sheep 
genetic resources: Four nucleus flocks of important 
indigenous sheep breed have been established in their 
breeding tracts through selection based on 6 month 
body weight of the lambs. The nucleus flock strength of 
different breeds as on 31.12.2019 was as follows:

Unit  Male Female Total Breedable ewes

Mandya 148 435 583 301

Mecheri 163 457 620 320

Sonadi 82 188 270 161

Malpura 189 634 823 456

Production and distribution of genetically superior 

sheep seed: The project has produced genetically 

superior rams for registered farmers to improve their 

flock. The ram distribution and ewe coverage during the 

year are as follows:

Distribution/sale of breeding rams and ewe coverage

Unit No. of rams Breedable

 Distributed/ Sold Total  ewes 

 Redistributed   covered 

Mandya 52 23 75 2058

Mecheri 27 107 134 2050

Sonadi 28 34 62 1610

Malpura 21 54 75 2873

Total 128 218 346 8591

Providing 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.

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:

MEGA SHEEP SEED PROJECT (MSSP)
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Performance of sheep breeds (Mean±S.E.)

 Breed Flock Mean body weight (kg) % Lambing  Annual 

  Birth 3 M 6 M 12 M (Av. basis) GFY (g)

Mandya Farm 2.19±0.01 11.20±0.04 15.79±0.07 22.12±0.08 96.01 593.8

 Field 2.14±0.01 10.39±0.02 15.03±0.08 21.52±0.13 93.80 549.6

Mecheri Farm 2.70±0.02 12.90±0.23 17.60±0.49 NA 86.00 NA

 Field 2.59±0.02 11.49±0.09 14.87±0.14 NA 90.00 NA

Sonadi Farm 2.89±0.03 11.56±0.49 15.85±0.76 NA 81.11 960.2

 Field 2.51±0.01 10.06±0.06 15.17±0.24 22.15±0.48 60.43 NA

Malpura Farm 3.34±0.03 17.91±0.21 26.28±0.42 NA 82.32 1131.0

 Field 3.18±0.01 14.97±0.07 20.33±0.18 NA 68.26 404.0

NA- Not recorded as on 31.12.2019



Research and Technology 
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The PME cell in the institute coordinates and 

synthesizes the recommendations of QRT, RAC, IRC 

for research priorities of the institute 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 of publications, technologies developed, 

consultancies, projects undertaken in the past and on-

going projects and linkages with line departments.

Research Advisory Committee (RAC) Meeting

RAC meeting of the institute was held on 11 and 12 

March, 2019 under the Chairmanship of Dr Prabhakar 

Rao, Former Hon'ble Vice Chancellor, SVVU, Tirupati. 

Dr R.S. Sahota, Retired Director, Extension Education, 

GADVASU, Ludhiana, Dr Avtar Singh, Retired Principal 

Scientist, ICAR-NDRI, Karnal, Dr Arun Kumar, Director 

(Acting), ICAR-CSWRI, Avikanagar, Dr A.K. Shinde, 

Principal Scientist and Member Secretary and all Heads 

of Divisions, In-charges and Principal Scientists of 

institute attended the meeting. The RAC visited all the 

sheep, goat and rabbit farms at main institute and 

appreciated the upkeeping of animals and cleanliness of 

premises. They also appreciated the newly constructed 

housing modules for commercial sheep farming. 

Dr Arun Kumar, Director (Acting), ICAR-CSWRI, 
Avikanagar presented in brief the present status of sheep 
and rabbit research in the institute, achievements of the 
research programs and new initiatives undertaken by the 
institute during the year. The action taken report on 
recommendations made in the last RAC meeting 2018 
was presented by Dr. A.K. Shinde, Member Secretary, 
RAC. The achievements in different research projects 
were presented by the Head of Divisions/In-charges. The 
Chairman suggested that research priority of institute shall 
be decided as per the Vision 2050. He appreciated the 
efforts of institute in developing farmer's friendly 
technologies and transferring them to end users.

RAC meeting at ICAR-CSWRI, Avikanagar

RESEARCH MANAGEMENT 

Institute Research Committee (IRC) Meeting

Annual IRC meeting of the institute was held during 

8-10 May 2019 under the Chairmanship of Dr A. 

Sahoo, Director (Acting), ICAR-CSWRI, Avikanagar. 

Director welcomed Dr Vineet Bhasin, Principal 

Scientist (AG&B), ICAR, New Delhi, all the Heads, 

In-charges and Scientists of Main Campus and 

Regional Stations. Chairman IRC urged young 

scientists to come forward and contribute to research 
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IRC meeting at ICAR-CSWRI, Avikanagar

and development activities of the institute with new 

innovative ideas/concepts within the mandate of the 

institute. The progress of the research projects was 

presented by PIs of the projects and findings were 

discussed.

The Half-Yearly Institute Research Committee (IRC) 

2019 meeting was held from 17 to 19 October, 2019 

under the Chairmanship of Dr Raghvendar Singh, 

Director (Acting) in the main campus, Avikanagar. 

Director urged scientists to present progress of 

project in accordance with the activities targeted for 

the last six month. Accordingly, he suggested to give a 

relook on equipment and infrastructure required with 

priority and proper justification for inclusion in SFC 

2020-2025. The action taken on recommendations of 

RAC and IRC were also presented and discussed.

Monitoring and Evaluation of Research Projects

During the period,21 institute projects, and 13 ICAR 

funded projects (AICRP, NWPSI, MSSP, NICRA) and 7 

externally funded projects (DBT, DST) were monitored 

and evaluated in the RAC and IRC meeting. The list of 

institute and externally funded projects is given below:

Ongoing Institute Research Project

 S.N.                                                                      Project Category

 1. Genetic improvement and evaluation of prolific Avishaan sheep Institute project

 2. Performance Appraisal of Dumba ( fat tail/rump) sheep

 3. Genetic improvement of Patanwadi breed as dairy sheep

 4. Integrated approaches for maximizing production of Broiler rabbits in Southern region

 5. Genetic Improvement of Chokla sheep for carpet wool production

 6. Genetic Improvement of synthetic sheep for fine wool production

 7. Genetic improvement of Bharat Merino sheep through selective breeding

 8. Performance evaluation of Avikalin sheep in sub temperate region of India

 9. Identification of genetic and non-genetic factors responsible for lustrous wool trait in 

  Magra sheep

 10. Nutritional assessment of multiple foetus bearing Avishaan ewes for complete 

  production cycle
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 11. Nutritional approaches for improving quality and quantity  meat production

 12. Physiological interventions for improving sheep fertility and fecundity

 13. Adaption and mitigation of stress in sheep

 14. Identification of suitable aptameric/ peptide based targeted Nano delivery system for 

  OSN cells based delivery into brain

 15. Maximizing nutrient output through bio-fortification of forages for augmenting 

  sheep production

 16. Value addition of sheep produces for developing diversified products

 17. Textile engineering interventions for effective use of coarse wool and development of 

  eco-friendly woolen products

 18. Green chemistry approaches for the dyeing and functional finishing of woollens

 19. Assessment of changing epidemiology and management of economically important 

  sheep, goat and rabbit diseases

 20. Genetic evaluation and propagation of sheep for resistance to Haemonchus contortus

 21. Improvement in productivity of sheep and transferable technology and their impact 

  analysis

 22. Improvement of Marwari sheep for carpet wool production through selection Network  project

 23. Evaluation and genetic improvement of Magra sheep in field conditions (ICAR)

 24. Veterinary type culture-Rumen microbes

 25. Estimation of methane emission under different feeding systems and development 

  of mitigation strategies

 26. Gastro-intestinal parasitism

 27. Neonatal mortality in farm animals

 28. Veterinary type culture

 29. WHO-Net antimicrobial resistance

 30. Participatory agricultural development for livelihood security and economic 
  empowerment of farmers in semiarid region of Rajasthan (Farmer FIRST)

 31. Genetic improvement of Malpura sheep for mutton production in farm and field MSSP (ICAR)

 32. Genetic improvement of Sirohi goats for meat and milk production AICRP (ICAR)

 33. Nutritional and physiological approaches for enhancing reproductive performance 
   in animals

 34. Adaptation and mitigation strategies through nutritional and micro-environment  NICRA (ICAR)

  management for sustaining climate-smart sheep production

 35. Value addition of meat and meat products with conjugated linoleic acid isomers  DBT project
  through alteration of ruminal bio-hydrogenation process using plant bioactive compounds

 36. Functional assays of the bone morphogenetic protein receptor-1B with high prolificacy in sheep

 37. Identification and characterization of peptidic antagonist to the recombinant 

  cysteine synthase protein of Haemonchus contortus

 38. Deciphering MHC diversity and its functional significance in Indian Camel breeds

 39. Enhancing food and water security in arid region through improved understanding  DST project

  of quantity, quality and management of blue, green and grey water

 40. Fitness black box: Deciphering the Ovar-MHC variability in sheep breeds of India

 41. Modulation of folliculogenesis to augment prolificacy through dietary n-3 polyunsaturated 
  fatty acids in sheep

 S.N.                                                                      Project Category



Annual Report 2019

180
ICAR-CSWRI

Memorandum of Understanding (MoU)

Institute has signed MoU 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:

 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 06.12.2019

 11. Indian Institute of Crafts and Design, Jaipur, Rajasthan 13.12.2019

Students undertaking research work at the 

Institute

During this year a total of 10 students from two 

universities completed their Ph.D. (2), M.V.Sc. (7) and 

M.Sc. (1) research work. Like-wise, a total of 15 students 

from seven universities are conducting their Ph.D. (7), 

M.V.Sc. (6) and M. Tech. research work as detailed 

below:

 S. N. Name of student Degree      University      Co-guide Status

 1. Umesh Kumar Ph.D. RAJUVAS, Bikaner Dr Nirmala Saini Completed
 2. Amit Kumar Ph.D. RAJUVAS, Bikaner Dr Ashok Kumar Completed
 3. Shrawan Kumar Meel M.V.Sc. RAJUVAS, Bikaner Dr YP Gadekar Completed
 4. Vilshan Kumar Chauhan M.V.Sc. RAJUVAS, Bikaner Dr YP Gadekar Completed
 5. Yogesh Arya M.V.Sc. RAJUVAS, Bikaner Dr HK Narula Completed
 6. Manju Bissu M.V.Sc. RAJUVAS, Bikaner Dr HK Narula Completed
 7. Durga Ram M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Completed
 8. Manish Jangir M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
 9. Shailendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Completed
 10. Munmee Gogoi M.Sc, AAU, Johrat Dr. Vinod Kadam Completed 
 11. Garima Choudhary Ph.D. RAJUVAS, Bikaner Dr HK Narula Pursuing
 12. Mamoni P Bohra Ph.D. AAU, Johrat Mr Seiko Jose Pursuing
 13. Reena Roy Ph.D. AAU, Johrat Mr Seiko Jose Pursuing
 14. Sushma  Rani Ph.D. CCSHAU, Hisar Dr Vinod Kadam Pursuing
 15. Haree Charan Meena Ph.D. PTU, Jalandhar Dr DB Shakyawar Pursuing
 16. Ashma Khan Ph.D. The IIS University, Jaipur Dr DB Shakyawar Pursuing
 17. Sadhna Ph.D. Banasthali Vidyapith, Niwai Dr Ajay Kumar Pursuing
 18. Priyanka Kumari M.V.Sc. RAJUVAS, Bikaner Dr H K Narula Pursuing
 19. Tapendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Nirmala Saini  Pursuing
 20. Ram Kumar Saran M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Pursuing
 21. Jayesh Vyas  M.V.Sc. RAJUVAS, Bikaner Dr Ashish Chopra Pursuing
 22. Shivendra Kumar M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing 
 23. Sanjeev Singh M.V.Sc. RAJUVAS, Bikaner Dr Ashok Kumar Pursuing
 24. Parikshit Bajpai M.Tech. UPTTI, Kanpur Dr DB Shakyawar Pursuing
 25. Ravi Sonkar M.Tech. UPTTI, Kanpur Dr Ajay Kumar Pursuing
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Consultancy Services

Institute provided consultancies to entrepreneurs, 

farmers, industry people, artisan and government 

organisations, research and academic institutions in 

areas of sheep production, health and wool, meat and 

milk utilization.  The consultancy services extended by 

the institute of institute during Jan-Dec 2019 are given 

below:

 S. No. Firm / Company Consultancy   Consultant Date Consultancy areas
    (Rs in lakh)

 1 Wabi-sabi 0.25 Dr DB Shakyawar 20.06.19 Natural dying, effluent
  Bagru, Jaipur   Mr Seiko Jose   treatment, water softening
  (Rajasthan)  Dr VV Kadam  treatment

 2 Department of 1.20 Dr DB Shakyawar 09.07.19 Wool processing, Ambar
  Geography, Govt. PG   Dr Ajay Kumar  charkha, training 
  College, Rajouri (J&K)

 3 ARTI  0.50 Dr DB Shakyawar 26.07.19 Deccani wool blending with
  Phaltan (Maharashtra)  Dr VV Kadam  natural and synthetic fibre

 4 Avani 0.10 Dr DB Shakyawar 29.07.19 Assistance in problem of poor
  Pithoragarh, Kumaon  Mr Seiko Jose  colour yield of natural dying
  (Uttrakhand)

 5 Karnataka Sheep and 0.10 Dr DB Shakyawar  Equipment and machineries
  Wool Product  Dr VV Kadam  for Daccani wool processing
  Development Board,     unit in Karnataka
  Bengaluru (Karnataka)

Institute Management Committee (IMC) meeting

Institute Management Committee meeting was held on 3 

Jun 2019 at Southern Regional Research Centre, 

Mannavanur (Tamil Nadu) under the chairmanship of Dr. 

A Sahoo, Director (Acting). He briefed the members about 

the ongoing research 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.

Annual Review Meeting of Network Project of 

Sheep Improvement (NWPSI) and Mega Sheep 

Seed Project (MSSP)

The Annual Review Meeting of ICAR-Network Project of 

Sheep Improvement (NWPSI) and ICAR-Mega Sheep 

Seed Project (MSSP) was held on 25-26 Nov 2019 at 

NASC Complex, New Delhi. Dr J.K. Jena, Deputy 

Director General (AS), Dr R.S. Gandhi, Assistant 

Director General (APB), Dr. Raghvendar Singh, Director 

(Acting), ICAR-CSWRI cum Project Coordinator and Dr. 

Vineet Bhasin, Principal Scientist (AG&B), ICAR, New 

Delhi were present in the meeting. The meeting was 

attended by PI and Co-PIs of 10 cooperating units of 

NWPSI and MSSP and Dr. Arun Kumar, In-charge, PC 

Unit. The DDG (AS) emphasized the need to further 

increase the mutton production keeping in view of the 

surging demand for animal protein. The ADG (APB) 

called for inclusion of new sheep breeds, especially 

some fine wool breeds in the programme for 2020-25. 

Dr. Vineet Bhasin was also of the opinion to cover more 

sheep breeds from the temperate climate.

Dr. Arun Kumar presented the PC report and action 

taken report on the recommendations of last review IMC meeting at SRRC, Mannavanur
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meeting. The progress report of different units were 

presented and discussed. The technical programme for 

2020-2025 was discussed and defined for each of the 

field and farm units under NWPSI.

Annual Review Meeting of NWPSI and MSSP at NASC Complex, New Delhi

National Workshop on Sheep Database 

Management System

A workshop on Sheep Database Management System 

was organised on 8-10 January 2019 in the institute by 

Project Coordinator Cell, Network Project on Sheep 

Improvement (NWPSI) and Mega Sheep Seed Project 

(MSSP). During the workshop, a hands on training on 

working of the Sheep Database Management (DBMS) 

Portal  (www.sheepdbms.org.in) was given.

Workshop on Sheep Database Management System at ICAR-CSWRI, Avikanagar
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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 

(Intellectual Property Management and Technology 

Transfer/ Commercialization Unit). All action pertains to 

the filing of IPR applications and their follow up under the 

law including maintenance of IPR, and further 

management of IP, is being undertaken by ITMU of 

ICAR-CSWRI, Avikanagar.

Institute Technology Management Committee

Chairman Dr Raghvendar Singh, Director, ICAR-CSWRI, Avikanagar

Member Dr A Sahoo, Head (Acting), Division of Animal Nutrition, ICAR-CSWRI, Avikanagar

 Dr RS Bhatt, Principal Scientist, Division of Animal Nutrition, ICAR-CSWRI, Avikanagar

 Dr SC Sharma, Principal Scientist and I/C TOT &SS, ICAR-CSWRI, Avikanagar

 Dr PK Mallick, Principal Scientist, Division of AG&B, ICAR-CSWRI, Avikanagar 

 Dr AK Shinde, Principal Scientistand Member Secretary IRC, ICAR-CSWRI, Avikanagar

 One IPR Expert (Scientist from ICAR institution in the zone)

Member Secretary Dr FA Khan, Principal Scientist and Nodal officer, ITMU, ICAR-CSWRI, Avikanagar

Management of IPR

IPRs Application/  Name of innovation /  Date of filing/  Application
 registration no. technology/ product / variety  registration/  granted/ 
    hearing registered

Patent TEMP/E-1/10325/2019/ DEL Liquid Milk Formula 13.03.2019 -

 2108/DEL/2009 Method for Manufacturing an  02.07.2019 Hearing done

  economic fermented animal feed   at Patent office

  for probiotic applications  

Copyright - Memnaprash 24.06.2019 Filed

 CF-4449/2019 Methane estimation technique 24.06.2019 Registered

Technology commercialised at Institute level: 

During this year, a total of six technologies were 

commercialised at Institute level and Rs 18,97,002.00 

were generated as revenue.

Revenue generation from technologies commercialised at institute level 

Technology Revenue generated (Rs)

 2017-18 2018-19 2019

Indigenous progesterone impregnated vaginal sponges 57039.00 145231.00 71947.00

Superior breeding rams and bucks of sheep and goat 1101380.00 692700.00 1154500.00

Area specific mineral mixture 64400.00 11725.00 4200.00

Memnaprash 42210.00 3780.00 -

Wool products 671842.00 792719.00 356408.00

Meat products 67148.00 51222.00 309947.00

Total 2001019.00 1697377.00 1897002.00





Skill Development and
other Activities
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HUMAN RESOURCE DEVELOPMENT

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 

training programmes in a year, i.e., once in 4 years each 

employee would be able to attend a training programme 

to improve his skill and efficiency. During the year from 

the institute 14 scientists attended training programme 

to improve their skill and capacity building in recent 

areas of research and administration. Among other 

staffs, 6 technical, 6 administration / finance and 21 

skilled supporting staff attended the training programme 

to improve their skill.

Participant Period Training programme Venue

   Scientists

Ashish Chopra 08-10 Jan Training Course cum National Workshop on Sheep Data ICAR-CSWRI,

  Base Management Avikanagar

 21 Sep-11 Oct CAFT training programme on Advances in Data Science  ICAR-IASRI, 

  using R New Delhi

HK Narula 08-10 Jan Training Course cum National Workshop on Sheep Data ICAR-CSWRI,

  Base Management Avikanagar

G Nagarajan 14-23 Jan Laparoscope Aided Artificial Insemination and Embryo  ICAR-CSWRI,

  Transfer in Sheep Avikanagar

Pachaiyappan K 30-31 Jan Annual Training on Accreditation Evaluation Surveillance APEDA, 

  Procedures New Delhi

Seiko Jose 11-15 Feb Nanostructures - Nanoparticles and Thin Films: Synthesis  MNIT, Jaipur

  and Characterization

Vinod Kadam 04-06 Feb Training on Fibre Reinforced Composites ICAR-CIRCOT,

    Mumbai

Indu Devi 25 Feb-17 Mar National Training programme on Tools for Genetic ICAR-NDRI,

  Improvement of Animal Welfare and Productivity Karnal  

 16-25 Sep Short Course on Quality Evaluation and Value  ICAR-CSWRI,

  Addition to Sheep Produce: Wool and Mutton Avikanagar

VK Saxena 26-29 Mar Training on Advances in Immunology, Immune Monitoring Federation of

  and Immunotherapy FOCiS Advanced Course in Basic  Clinical 

  and Clinical Immunology Immunology

Raghvendar Singh 11-22 Jun Management Development Programme on Leadership  ICAR-NAARM,

  Development (a pre-RMP prgramme) Hyderabad

Srobana Sarkar 04-24 Sep  Winter School on Recent Biotechnological Advances  WBUAFS,

  for Precision Feeding of Livestock and Poultry Kolkata  

Arpita Mohapatra 16-25 Sep Short Course on Quality Evaluation and Value Addition to  ICAR-CSWRI,

  Sheep Produce: Wool and Mutton Avikanagar

Raj Kumar 18-27 Nov Short Course on Agriculture Media Skills for Extension  ICAR-NAARM,

  Professionals Hyderabad

Davendra Kumar 30 Oct- 01 Nov Training Workshop for Vigilance Officers of ICAR  ICAR- NAARM,

    Hyderabad

Ashok Kumar 05-25 Nov Training Programme on Current Status, Emerging Issues RAJUVAS,

  and Future Scenario Regarding  Conservation of  Bikaner

  Indigenous Breeds of Livestock
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   Technical staff

RK Meena 16-22 Jan Training Program on Automobile Maintenance, Road  ICAR-CIAE,

  Safety and Behavioural Skills Bhopal

Mukesh Chopra 19-25 Feb Training Program on Automobile Maintenance, Road  ICAR-CIAE,

  Safety and Behavioural Skills Bhopal

RB Sharma 10-14 Jun Training Program on Improving e-Governance in  MANAGE,

  Agriculture Hyderabad

Ranjeet Singh  26 Jun-02 Jul Specialized Training Programme on Hospitality IHMCT&AN,

Shekhawat  Management Hyderabad

JP Meena 30-31 Aug dk;Z'kkyk Hkk-d`-v-i- esa jktHkk"kk fgUnh ds cnyrss vk;ke Hkkd`vi&dsUnzh; 

    'kq"d ckxokuh

    laLFkku] chdkusj

Surendra Singh 27 Nov-03 Dec Training Program on Automobile Maintenance, Road  ICAR-CIAE,

  Safety and Behavioural Skill Bhopal

                      Administrative and Finance staff

Harshit Agarwal 23-24 Jan Training Program on e-office New Delhi

Aman Deep Punia 13-17Jun Training Program on Administrative and Finance  ICAR-CIFT,

  Management for Section Officers/AAO/AFAOs & JAOs/ Kochin

Manish Badola 25-29 Nov Assistants of ICAR Headquarters/Institutes (Off Campus) ICAR-NIANP,

    Bengaluru

Durga Lal Verma 25-27 Nov Workshop on Improving Skills of Administrative Staff of  ICAR-CAZ RI,

Ajay Meena  ICAR Dealing with Court Cases Jodhpur

Ramavatar Sharma 26-27 Dec Orientation Training Programme for the Retiring  ISTM, New

  Government Officials Delhi

Participant Period Training programme Venue

advances in sheep production for Veterinary Officers 

and other technocrats. The institute organized several 

short-term training programs as well as winter/ summer 

schools in specialized areas for the scientists. Special 

training programs were also conducted for the benefit of 

sheep farmers, entrepreneurs, professionals, and other 

stakeholders. Apart from these, National Skill 

Development Training programmes on 'Sheep, goat 

and rabbit rearing through scientific practices' (self 

financed), Advances in small ruminant production 

system with financial support from Directorate of Sheep 

Husbabdry Jammu and ICAR sponsored short course 

on Quality evaluation and value addition to sheep 

produce with special reference to wool and mutton 

and Module-II of Certified Livestock Advisor of 

MANAGE on "A hol ist ic approach to Sheep 

production" were also organized at the institutes. 

The details of training programmes organised during 

2019 are given below:

Training programmes conducted 

Institute is regularly organising training programmes on 

different aspects of small ruminants for farmers and on 

In addition, following 21 Skill Supporting Staff attended a 

training program on Skill Development of Supporting 

Staff at ARC,  Bikaner from 29-30 August, 2019.

Badri Lal

Buddhnarayan Mali

Gopi Lal Verma

Jagdish

Kali Shankar Sharma

KC Meena

Ladi Devi

Laxmi Narayan Meena

Meera Devi 

Mool Chand

P Subrhamani

Prahlad

Rahul Parmar

Ram Bahadur

Ram Prasad Mali / Bajaranga

Ram Prasad Mali /Jagdish

Saitan Meena

Santosh Kumar Sain

Shravana Kumawat

Subhash chand

Surendra Kumar Parsoya
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Title Number                           Agency Period

Farmers
Scientific management for increased  30 ATMA, Bikaner 13-14 Feb

income in sheep rearing 

Manufacture of handicraft from woollen felt 10 SCSP Project,  Avikanagar 01-10 Mar

Hands on training on machine wool shearing 30 ARC, Bikaner and ATMA, Bikaner  05-11 Mar

  (at USWDB, Rishikesh, Uttarakhand)

Integrated development of small  25 Animal Husbandry Department, Kullu 07-13 Mar

ruminants and rabbits (2)   25-31 Mar

Basic activities of fabric physics and  15 SCSP Project, Avikanagar 13-19 Mar

chemistry laboratories

Sheep, goat and rabbit rearing through  11 National Skill Development Training  12-19 Mar

scientific practices   Programme (Self-financed)

Sheep and Rabbit rearing 26 SCSP Project, Avikanagar at NTRS, Garsa 25-27 Mar

Recent advances in garlic production  111 SCSP, Ministry of Social Justice and  22 Mar

systems and utilization of sheep manure in   Empowerment, Govt. of India

garlic farming

Scientific Rabbit Rearing 19 National Skill Development Training  21- 28 Jun

  Programme (Self-financed)

Advances on sheep,  goat and rabbit  314 Animal Husbandry, Jhunjunu, SCSP Project, 

production (9)  Avikanagar, Ambuja Cement Foundation, 

  Jaitaran (Pali), ATMA, Tonk

Development of woollen handicrafts and  10 SCSP, Avikanagar 17 Aug - 

garment manufacturing   14Nov

Machine shearing of wool (2) 23 Sep - 03 Oct 40 SCSP Project, Avikanagar 

   04 - 10 Oct

Importance of scientific management in  11-12 Dec30 ATMA, Bikaner 

profitable sheep rearing

vkgkj rduhdh d©'ky Áf'k{k.k % ykÒÁn ÒsM+  35 SCSP, ARC, Bikaner 17-23 Dec

ikyu ,oa Lof.kZe Òfo";

Unnat bhed avam bakri palan 18-28 Dec50 SCSP, Avikanagar 

Wool processing  and handicraft and  10 SCSP, Avikanagar 23 Dec 2019-

garment manufacturing    22 Mar 2020

Veterinary Officers / Technocrats
Natural dyeing and herbal finishing  12 Self-financed 05-21 Jan

A short course on Laparoscope aided artificial  13 ICAR, New Delhi 14-23 Jan

insemination and embryo transfer in sheep

Advances in small ruminant production  9 Directorate of Sheep Husbandry, Jammu 18-23 Feb

system

Wabisabi 2 Self-sponsored 02-06 Jul

Quality control and wet processing of textiles 12 Self-sponsored 10-30 Jul

Skill development of supporting staff 21 ICAR-CSWRI, Avikangar 29-30 Aug

Short course on Quality evaluation and  17 ICAR, New Delhi 16-25 Sep

value addition to sheep produce: wool 

and mutton

Module-II of Certified Livestock Advisor of  20 MANAGE, Hyderabad 21 Nov-05 Dec

MANAGE on A holistic approach to 

Sheep production
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Training programmes organized at main campus and regional stations of ICAR-CSWRI
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Science seminar 

In order to acquaint the scientists of the institute with 

recent advances in sheep and wool production, a total 

of seven science seminars on different topics were 

organized at the institute. The details of science 

seminars are as below: 

S. No. Name of presenter Topic Date

 1 Vijay Saxena, Scientist Protein-engineering approaches in the world of system biology 27 .04.2019  

 2 Seiko Jose, Scientist Nanotechnology 27.06.2019

 3 Gopal Gowane, Sr. Scientist Selection 27.07.2019

 4 A. Sahoo, PS and Head Nutrition 28.09.2019

 5 Yogesh Gadekar, Scientist Clean meat 28.11.2019

 6 Jegaveera Pandian, Sr. Scientist Evolution of an epidemiologist: First-hand experience 30.11.2019
st 7 Vinod Kadam, Scientist Wool and 21  century textiles 27.12.2019

AGRICULTURAL TECHNOLOGY INFORMATION CENTRE (ATIC)

Exposure visits

A total of 4132 visitors (81 groups) including 2085 

farmers, 1843 students and 204 officers visited the 

institute and its regional stations to know various 

aspects of the sheep, goat, rabbit farming and wool 

processing.

Sponsoring agency Number Sponsoring agency Number

                                                Farmer                                                                                           Students

ATMA, Alwar (Rajasthan) 50 Geology Department, Rajathan University, Jaipur 8

ATMA, Shajapur (Madhya Pradesh) 20 Deepjyoti Produce Co. Jhalawar (NABARD) 8

ATMA, Tonk (Rajasthan) 93 Nathuram Training Institute, Jhalawar 9

ATMA, Chittorgarh (Rajasthan) 42 AIPS School, Deoli,  99

ATMA, Jhunjhunu (Rajasthan) 43 Aadarsh School, Deoli 70

ATMA, Bara (Rajasthan) 50 MDS Senior Secondary School, Bundi 70

ATMA, Ajmer (Rajasthan) 359 Aziz Premji School, Tonk 69

ATMA, Shahpura (Rajasthan) 94 Agricultural University, Dharwad (Karnataka) 2

ATMA, Bundi (Rajasthan) 144 Jaipur National University, Jaipur 58

ATMA, Dausa (Rajasthan) 375 Vanasthali Vidhyapeeth, Niwai  36

ATMA, Sawai Madhopur (Rajasthan) 104 Sahastra Seema Bal, Alwar  25

KVK, Bundi (Rajasthan) 30 S.B.N. School, Jaipur 46

KVK, Chomu (Rajasthan) 28 Inter District Educational Tour, Tonk 40

SIAM, Durgapura, Jaipur 50 Jyoti Vidhyapeeth University, Jaipur 48

SIAM, Tonk 228 Kothari Government UP School, Soda 102

At SRRC, Mannavanur 23 Kanodia PG Mahila College, Jaipur 60

At ARC, Bikaner 145 St. Memorial College, Jaipur 60

At NTRS Garsa  73 Central University Rajasthan, Ajmer 45

Individuals from nearby area 134 University of Rajasthan, Jaipur 11

                              Sangam Vidhya Mandir, Kishangarh 48      Officers/ Technocrates 

Animal Husbandry, Nalgonda (Telangana)  12 Adinath Digambar Jain School, Malpura 40

Agriculture Department, Tonk 45 Tagore Adarsh PG College, Kakri 30

At ARC, Bikaner 71 Govt Senior Secondary School, Kishangarh 26 

At SRRC, Mannavanur 76 At ARC, Bikaner 81

  VCRI, Namakkal (Tamil Nadu) 59

  At SRRC, Mannavanur 693
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Exhibition

A total of 16 exhibition stalls were put up by institute and 

its regional station on different occasion at various 

institutions of the country. In these exhibitions, 5591 

persons visited the stalls and shown interest in 

applicable technologies in sheep production, developed 

by the institute.
 

Location (Organizer) Date Number of foot fall

Ber Diwas, ICAR-CIAH, Bikaner (Rajasthan) 27 Jan 2019 450

Kisan Mela, ICAR-CAZRI, Jodhpur (Rajasthan) 28 Jan 2019 200

Sarson Vigyan Mela, ICAR-DRMR, Bharatpur (Rajasthan) 07 Feb 2019 120

Kisan Mela, ICAR-NRCSS, Ajmer (Rajasthan) 08 Feb 2019 250

Krishi Unnati Mela, Motihari (Bihar) 09-11 Feb 2019 500

Agriculture Science Congress, NASC Complex, New Delhi 21-23 Feb 2019 65

Pusa Krishi Vigyan Mela, ICAR- IARI, New Delhi 05-07 Mar 2019 1200

KVK, Lunkaransar, SKRAU, Bikaner (Rajasthan) 07 Mar 2019 300

SRRC (ICAR-CSWRI), Mannavanur (Tamil Nadu) 22 Mar 2019 111

Foundation Day, ARC (ICAR-CSWRI), Bikaner (Rajasthan) 04 Apr 2019 150

ICAR-NRC on Camel, Bikaner (Rajasthan) 05 Jul 2019 150

Krishak Vaigyanik Sangosthi, ARC (ICAR-CSWRI), Bikaner (Rajasthan) 30 Aug 2019 500

Jal Shakti Abhiyaan Kisan Mela at Lawa, KVK Banasthali (Rajasthan) 03 Sep 2019 600

Pasu Aroggya Mela, Pandit Deen Dayal Upadhyaya Pashu Chikitsa  11 Sep 2019 250
Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan Mathura (UP) 

Farmer Innovation Day and Kisan Mela, ICAR-CAZRI, Jodhpur (Rajasthan)  16 Sep 2019 700

World Ozone Day, Chandsen, Tonk (Rajasthan) 16 Sep 2019 130

Kisan Diwas, ICAR-CSWRI, Avikanagar (Rajasthan)  23 Dec 2019 65

Institute exhibition at ICAR-DRMR, Bharatpur Institute exhibition at Lawa (Tonk)
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MAJOR EVENTS AND FUNCTIONS

ç/kkuea=h fdlku lEeku fuf/k ;kstuk ds mn~?kkVu dk 

çlkj.k

lLa Fkku d s }kjk 24 Qjojh] 2019 dk s ç/kkue=a h fdlku lEeku fuf/k 

'k:q  dju s d s ckn eu dh ckrd s çlkj.k ij ,d dk;ØZ e dk vk;kts u 

fd;k x;kA Jh l[q kchj flga  tkuS kifq j;k] lkla n] Vkdas &lokbeZ k/kkis jq  

,o a Jh dUg;S k yky pk/S kjh] fo/kk;d] ekyijq k&VkMs kjk;flga  dk;ØZ e e as

mifLFkr FkAs  dk;ØZ e e as lLa Fkku çc/a ku lfefr d s lnL; Jh 'kda j 

yky BkMk ,o a Jh txq y fd'kkjs  'kek Z Hkh 'kkfey g,q A vU; çfrHkkxh e as

fty s d s çfrfuf/k tlS  s fd ipa k;r lfefr lnL;] ljipa  vkjS  

çls &ehfM;k mifLFkr jgAs  dk;ØZ e e as 500 l s vf/kd fdlkuk]as  25 

vkefa =r vkjS  300 depZ kfj;k as }kjk Hkkx fy;k x;kA fdlkuk as d s ykHk d s

fy, lLa Fkku dh çk|S kfs xfd;k as ,o a thfor i'k q teIZ ykTe dk s çnf'krZ  

dju s d s fy, ,d çn'kuZ h Hkh vk;kfs tr dh xbAZ  vulq fw pr tkfr 

mi&ifj;kts uk d s rgr xjhc fdlkuk as dk s ekyijq k HkMs k+  as dk forj.k 

fd;k x;kA

—"kd&oSKkfud ijLij laokn ,oa fdlku laxks"Bh

laLFkku ds e: {ks= ifjlj esa 30 vxLr] 2019 dks —"kd&oSKkfud 
laxks"Bh dk vk;kstu fd;k x;k ftlesa chdkusj] t;iqj] ckM+esj] 
tSlyesj vkSj Vksad ftyksa ds djhc 400 çxfr'khy fdlkuksa vkSj 
i'kqikydksa us Hkkx fy;kA lekjksg ds eq[; vfrfFk dsUæh; —f"k ,oa 

fdlku dY;k.k jkT; ea=h Jh dSyk'k pkS/kjh us dgk fd mÙke [ksrh 
vkSj mUur i'kqikyu ds lkeatL; ls gh gekjk ns'k fo'oxq: cu 
ldrk gSA mUgksaus —"kdksa ls vkºoku fd;k fd viuh vk; dks 
nqxquk djus ds fy, u, oSKkfud mik; viuk;saA lekjksg dh 
v/;{krk djrs gq, dsUæh; lalnh; dk;Z vkSj Hkkjh m|ksx jkT;ea=h 
Jh vtqZujke es?koky us dgk fd iwjs ns'k esa 10 gtkj ,Q-ih-vks- 

ç/kkuea=h fdlku lEeku fuf/k ;kstuk ds mn~?kkVu dk çlkj.k
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cuk;s tk;saxsA dsUæh; —f"k jkT;ea=h us çxfr'khy i'kqikydksa vkSj 
—"kdksa dks ekjokM+h vkSj exjk uLy ds 45 mUur esa<s ç{ks= esa 
uLy lq/kkj gsrw forj.k fd;sA ckMesj ds çxfr'khy i'kqikyd 
ckcwyky naiÙkh dks [kstM+h dh dye yxkdj ftys esa foLrkj 
dk;Z ds fy, lEekfur fd;kA lekjksg esa vfrfFk;ksa us laLFkku 
ds oSKkfudksa }kjk rS;kj i'kqikyd mi;ksxh rhu iqfLrdkvksa dk 
yksdkiZ.k fd;kA laLFkku] vfodkuxj ds funs'kd M‚ ,- lkgw us 
crk;k fd laLFkku }kjk HksM+ks a dh exjk] ekjokM+h vkSj pksdyk 
uLy dk Js"B teZ Iykt~e HksM ikydksa dks eqgS¸;k djok;k tk 
jgk gSS rFkk laLFkku esa fljksgh uLy ds teZ Iykt~e ij Hkh dke 
gks jgk gSA laLFkku HksMksa ls Åu] ekal] nw/k dk vf/kd mRiknu 
vkSj csdkj Åu ls [kkn cukus ij Hkh dk;Z dj jgk gSA e: {ks= 

ifjlj ds çeq[k M‚ ,p- ds- u:yk us ifjlj dh fofHkUu 
xfrfof/k;ksa ij çdk'k Mkyrs gq, bl —"kd& oSKkfud laxks"Bh 
dk egRo crk;kA ifjlj ds oSKkfudks us HksM+ ikyu dh 
oSKkfud fof/k ds lkFk&lkFk lefUor —f"k ç.kkyh ds ckjs esa Hkh 
fdlkuksa dks crk;kA —f"k jkT;ea=h lekjksg esa yw.kdj.klj ds 
fo/kk;d Jh lqfer xksnkjk] iwoZ lalnh; lfpo M‚ fo'oukFk 
lfgr Hkk-—-vuq-i- ds fofHkUu laLFkkuksa ds funs'kd] —f"k vkSj 
osVjujh fo'ofo|ky;ksa ds vf/kdkjh vkSj x.kekU; yksx 
mifLFkr FksA lekjksg LFky ij osVjujh fo'ofo|ky;] dsUæh; 
Åu fodkl cksMZ lfgr fofHkUu dsUæh; laLFkkuksa us çn'kZuh 
yxkdj —f"k vkSj i'kqikyu mRiknksa dks çnf'kZr fd;kA

e: {ks= ifjlj] chdkusj esa d̀"kd&oSKkfud ijLij laokn ,oa fdlku laxks"Bh

fnukad 02 ekpZ] 2019 dks laLFkku }kjk tutkrh; mi;kstuk ds 
rgr~ Mwaxjiqj ftys ds lheyokM+k rglhy esa de mez dh tutkfr 

foèkok efgykvksa dk p;u dj mUgsa mUur fljksgh uLy dh cdfj;ka 

vkthfodk pykus gsrq forfjr dh xÃA çR;sd foèkok efgyk dks 

ik¡p fljksgh uLy dh cdfj;ka] ik¡p yksgs dh psu] ,d yksgs dk 
rxkjk ,oa ckYVh fn;s x;s rkfd os vius thouksiktZu gsrq ijkfJr 

u jgs vkSj cdjh ikyu dj thou LokoyEcu ds lkFk fuokZg dj 

ldsA blds lkFk Vh-,l-ih- fdlku®a ds fgr d¢ fy, vU; 
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xfrfof/k;k¡ tsls i'kq LokLF; f'kfoj ¼14½] tkx:drk dk;ZØe & 

p®iky ¼1½] fdlku laxks"Bh ¼15½] Ñf"k f'kfoj ¼33½] Áf'k{k.k ¼1½ ,oa 

Á{®= Òze.k ¼2½ vk;®ftr fd, x;sA

Vh-,l-ih- ifj;kstuk ekjokM+h ij usVodZ çkstsDV ds rgr] 9 

tqykbZ] 2019 dks Ñ-fo-ds-] cMxk¡o] mn;iqj esa ,d fdlku laxks"Bh 

dk vk;kstu fd;k x;kA dk;ZØe esa csdfj;k vkSj lqyko xk¡o 
¼dksVM+k] mn;iqj½ ds dqy 35 vkfnoklh fdlkuksa us Hkkx fy;kA 

fdlkuksa dks nksxquh vk; ds fy, oSKkfud —f"k esa HksM+ vkSj cdjh ds 

egRo ij tksj nsrs gq, ,dh—r —f"k ç.kkyh ij fdlkuksa ds lkFk 
ckrphr dh xbZA bl dk;ZØe esa foLrkj lkexzh ds lkFk fdlkuksa 

dks 100 fdyksxzke lkafær nkuk Hkh forfjr fd;k x;kA

esjk xk¡o esjk xkSjo ;kstuk ds rgr] 23 uoacj] 2019 dks fn;kj xkao 

¼dqYyw] fg-ç-½ esa fdlku xks"Bh dk vk;kstu fd;k x;k FkkA 
dk;ZØe esa efgykvksa lfgr yxHkx 90 HksM+ fdlkuksa us Hkkx fy;kA 

mÙkjh 'khrks".k {ks=h; dsaæ xM+lk ds oSKkfudksa us fdlkuksa ds lkFk 

ckrphr dh vkSj xzkeh.k vFkZO;oLFkk esa HksM+ vkSj [kjxks'k ikyu dh 

mUur rduhdksa ds egRo ij tksj fn;kA bl volj ij fdlkuksa 

dks [kfut feJ.k dk Hkh forj.k fd;k x;kA

HksM + l/q kkj dh uVs od Z ifj;kts uk d s rgr exjk {k=s  ifj;kts uk e as 29 

uoca j] 2019 dk s dkVs Mk+  xkoa  ¼chdkujs ½ e as fdlku xk"s Bh dk vk;kts u 

fd;k x;kA dk;ØZ e e as yxHkx 75 HkMs  + fdlkuk as u s Hkkx fy;kA lLa Fkku] 

vfodkuxj d s fun's kd M‚- jk?koæas  flga  u s HkMs  + ikyu e as oKS kfud 

çk|S kfs xdh dk s viuku s ij tkjs  fn;kA fdlkuk as dk s HkMs  + ikyu d s fofHkUu 

igyvq k as tlS  s çtuu j.kuhfr;k]¡  ik"s k.k ,o a LokLF; laca/kh gLr{kis ] en 

ledkyu ,o a df̀=e xHkk/Z kku ds ckjs esa tkx:d fd;kA ekyijq k HkMs  +

dh MSSP ifj;kts uk d s rgr 10 fnlca j] 2019 dk s vfodkuxj] e as

,d fnolh; fdlku&oKS kfud ijLij loa kn e as dyq  150 çxfr'khy 

HkMs  + fdlkuk as u s Hkkx fy;kA lLa Fkku d s fun's kd M‚- jk?koæas  flga  u s HkMs  +

jos M + e as l/q kkj yku s d s fy, oKS kfud rduhd viuku s ij tkjs  fn;kA 

fdlkuk as dk s ekyijq k uLy dh HkMs  + d s çn'kuZ  vkjS  HkMs  + ekla  dh Hkkjh ekxa  

dk s ijw k dju s e as bld s egRo d s ckj s e as tkudkjh nh xbAZ  bl volj ij 

fdlkuk as dk s nk s mR—"V ekyijq k e<s  s+ Hkh forfjr fd, x,A

tutkfr foèkok efgykvksa d® cdfj;ka forj.k dksVM+k xk¡o ¼chdkusj½ esa fdlku xks"Bh

fn;kj xk¡o ¼dqYyw] fgekpy çns'k½ esa fdlku xks"Bh vfodkuxj esa d`"kd&oSKkfud ijLij laokn

lafo/kku fnol dk vk;kstu

laLFkku vfodkuxj esa] 6 uoacj] 2019 dks lafo/kku fnol ds rgr 

ç'kklfud Hkou ls lHkkxkj rd deZpkfj;ksa vkSj Nk=ksa }kjk jSyh 

dk vk;kstu fd;k x;kA var esa] çLrkouk dk iBu lHkh 

çfrHkkfx;ksa }kjk fd;k x;k Fkk] ftlds ckn Hkkjrh; lafo/kku ds 

xBu] lafo/kku dh çeq[k fo'ks"krk,a] ekSfyd vf/kdkjksa vkSj Hkkjrh; 

ukxfjdksa ds drZO;ksa ds ckjs esa crk;k x;kA
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vfodkuxj esa lafo/kku fnol dk vk;kstu

lrdZrk tkx#drk lIrkg & 2019

Hkz"Vkpkj dks de djus ds fy, yksxksa esa tkx#drk gsrq laLFkku esa 

fnukad 28-10-2019 ls 02-11-2019 rd lrdZrk tkx:drk 

lIrkg&2019 dk lQyrkiwoZd vk;kstu fd;k x;kA lHkh 

oSKkfudks] vf/kdkfj;ksa ,oa deZpkfj;ks }kjk ÞbZekunkjhÞ dh izfrKk 

yh xbZA dsUnzh; lrdZrk vk;ksx }kjk tkjh fn'kk funsZ'kkuqlkj 

ßbZekunkjh&,d thou 'ksSyhß fo"k; ij fofHkUu xfrfof/k;ksa tsls 

ÞHkz"Vkpkj mUewyu esa bZekunkjh dk ;ksxnkuÞ ,oa ÞbZekunkjh 

loZJs"B fufr gSÞ fo"k; ij fucU/k izfr;ksfxrk] Þgekjh dk;Z'®yh esa 

uSfrd ewY;ksa dk egRoÞ ij Hkk"k.k izfr;ksfxrk ,oa ÞuSfrd ewY;ksaÞ ij 

ukjk ¼Lyksxu½ ys[ku izfr;ksfxrk dk vk;kstu fd;k x;kA

deZpkfj;ksa }kjk bZekunkjh dh izfrKk

bu xfrfof/k;ksa ds vfrfjDr laLFkku ds dk;kZy;ksa ds eq[;&eq[; 

LFkkuksa ij izsj.kk lzksr ds :Ik esa bZekunkjh ds mij egkiq:"kksa ds 

vueksy opu Lyksxu@ukjksa ds :Ik esa iznf'kZr fd;s x;sA fnukad 

02-11-2019 dks laLFkku ds lHkkxj esa dk;Zdkjh funs'kd MkW- ,l- 

,e- ds- udoh dh v/;{krk esa lrdZrk tkx#drk lIrkg dk 

lEkkiu gqvk ftlesa laLFkku ds lrdZrk vf/kdkjh MkW- nsosUnz dqekj 

us Þfuokjd lrdZrk ds mik;ß rFkk eq[; iz'kklfud vf/kdkjh Jh 

lqjs'k dqekj us ßuhfr;ka ,oa izfØ;k,aß fo"k; ij O;k[;ku fn;sA

Celebration of Foundation Day 

thCSWRI, Avikanagar celebrated its 58  foundation day 
thon 4  Jan, 2019. On this occasion, “Farmers-Scientist 

Sangosthi” was organized and 600 farmers attended 

and interacted with scientists. Institute technologies, 

elite ram, buck and rabbit were shown to farmers. 

Hon'ble MLA Shri Kanhaiya Lal Choudhary, Dr. RS 

Gandhi, ADG (AP&B), Dr. Gopal Lal, Director, ICAR-

NRCSS, Dr. Khem Chand, Director, ICAR-IGFRI, Dr. 

RK Sawal, Director, ICAR- NRCC, Dr. PL Saroj, 

Director, ICAR-ICAH and Col. Sh. KS Shekhawat, 

Executive Director, CWDB, Jodhpur graced the 

occasion and provided valuable inputs for doubling the 

farmer's income. Dr Arun Kumar, Director (Acting) 

elaborated the technologies of institute developed in 

last 57 years for the benefit of farmers and 

emphasized for scientific rearing of sheep in order to 

enhance the farmer's income. On the occasion, 

outstanding workers in scientific, technical and 

administrative categories were awarded and best 

workers were also appriciated in “Swachha Bharat 

Abhiyan” for enthusiastic participation at institute 

cleanliness.

th thNTRS, Garsa celebrated its 57  foundation day on 9  

Feb, 2019. On this occasion, “Farmers-Scientist 

Sangosthi” was organized and 70 farmers attended and 

interacted with scientists on importance of sheep 

husbandry, recent advances in sheep rearing practices 

and schemes run by Animal Husbandry Department. An 

emphasis was also laid on plastic free environment to 

maintain the biodiversity in Himalayan ecology.
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Celebration of foundation day at ICAR-CSWRI, Avikanagar

Celebration of foundation day at ARC (ICAR-CSWRI), Bikaner

th thARC, Bikaner celebrated its 46  foundation day on 4  

April, 2019. On this occasion, 250 farmers participated in 

“Farmers-Scientist Sangosthi”. Prof. (Dr.) Vishnu Sharma, 

VC, RAJUVAS and SKRAU, Bikaner emphasized on 

adoption of integrated arid farming involving livestock 

rearing along with agriculture and horticulture. Dr. Ashok 

Kumar, ADG (Animal Health), ICAR, New Delhi stressed on 

adoption of preventive measures for better flock health 

management. Dr. Arun Kumar, Director, CSWRI, 

Avikanagar, Dr PL Saroj, Director, CIAH, Bikaner, Dr. Gopal 

Lal, Director, ICAR-NRCSS, Ajmer, Dr. RK Sawal, 

Director, ICAR- NRCC, Bikaner, Dr. SS Dahiya, 

Director, ICAR-CIRB, Hisar, Dr. NV Patil, Director, 

CCRC, Meerut, Col. Sh. KS Shekhawat, Executive 
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Celebration of foundation day at NTRS (ICAR-CSWRI), Garsa

Director, CWDB, Jodhpur and Dr V Bhasin, Principal 

Scientist, ICAR HQ, New Delhi also graced the 

occasion. The exhibitions were installed by 10 research 

institutions showcasing scientific technologies for 

farmers. On this occasion, bulletins on “Artificial 

Insemination” and “Prominent available fodder crops for 

sheep in arid region ecology” were also released. In 

addition, to enhance the awareness, plating tree 

saplings were carried out at Marwari sector.

thSRRC, Mannavanur celebrated its 55  foundation day 
thon 11  Nov, 2019. On this occasion, farmers (60) from 

Mannavanur and nearby villages and from Madurai 

participated and made aware about scientific sheep 

and rabbit rearing. Five pamphlets on different aspects 

of sheep and rabbit management were released. In 

addition three best farmers were felicitated with 

awards.

Celebration of foundation day at SRRC (ICAR-CSWRI), Mannavanur
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xktj&?kkl tkx:drk lIrkg

laLFkku ds funs'kd Mk- ,- lkgw dh usr`Ro esa fnukad 16&08&2019 

ls 22&08&2019 rd xktj&?kkl tkx:drk lIrkg dk vk;kstu 

fd;k x;kA lIrkg ds nkSjku laLFkku ds ç'kklfud Hkouksa] 

ç;ksx'kkykvksa] lM+dksa ds fdukjs] i'kq ,oa —f"k lsDVjksa ds 

vkl&ikl xktj&?kkl dks gVkus dk ç;kl fd;k x;kA funs'kd 

egksn; us dgk fd laLFkku esa fiNys 5&6 o"kksZ ls fd;s tk jgs 

ç;klksa ls xktj&?kkl dks yxHkx 80&90 çfr'kr rd fu;U=.k esa 

dj fy;k x;k gSA laLFkku ifjlj ds dsUæh; fo|ky; ,oa ek/;fed 

fo|ky; ds Nk=&Nk=kvksa dks Hkh xktj&?kkl ds nq"çHkkoksa ds ckjs 

esa oSKkfudksa }kjk tkx:d fd;k x;kA laLFkku dh ifj;kstukvksa esa 

vxh—r xkaoksa esa Hkh fdlku xks"Bh;ksa ds ek/;e ls fdlkuksa dks 

xktj&?kkl ds nq"çHkko ds ckjs esa tkudkjh nh xbZ rFkk 

xktj&?kkl dks gVkus dk Hkh ç;kl fd;k x;kA

ou egksRlo ,oa o`{kkjksi.k

laLFkku] vfodkuxj esa 5 tqykbZ] 2019 dks ou egksRlo dk 

vk;kstu HksM+ lsDVj u- 13 esa fd;k x;kA dk;ZØe dk 'kqHkkjaHk     

,-Mh-ts- ekyiqjk Jh fouksn fxjh] ,-lh-ts-,e- ç'kkar pkS/kjh] ,l-Mh-

,e- vt; vk;Z ,oa laLFkku funs'kd Mk- vkrZca/kq lkgw us ikS/kkjksi.k 

dj fd;kA laLFkku ds leLr oSKkfud] vf/kdkjhx.k ,oa 

deZpkfj;ksa us bl volj ij ikS/kkjksi.k fd;kA 15 tqykbZ] 2019 dks 

funs'kd dh v/;{krk esa laLFkku ds i'kq iks"k.k ,oa i'kq nsfgdh Hkou 

ds ifjlj esa i;kZoj.k lq/kkj ,oa lkSUn;Zdj.k gsrq l?ku o`{kkjksi.k 

djok;k x;kA

vfodkuxj esa ou egksRlo ,oa o`{kkjksi.k 
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Celebration of World Veterinary Day

World Veterinary Day (WVD) was celebrated at the 

institute with organization of a workshop on the theme 
th“Value of Vaccination” on 30  April 2019. On this 

occasion, Chief guest Dr. SA Karim, Former Director, 

ICAR-CSWRI, Avikanagar precisely commented on the 

holistic approach and the need to work hand in hand 

amongst animal healthcare, management and 

production experts for the betterment of the Veterinary 

profession.

World Veterinary Day: Workshop on “Value of Vaccination”

xktj&?kkl tkx:drk lIrkg

Dr. Sahoo, Director, ICAR-CSWRI, Avikanagar 

explained the importance of the WVD, citing the need of 

prophylaxis in Veterinary aid. Dr. Raghvendar Singh 

(Head, APB), Dr. Arun Kumar (IC Head, AGB) and Dr. 

AK Shinde (IC, PME) also expressed their views on this 

occasion said that Veterinarians have a challenging job 

as their patients cannot speak and hence deserve credit 

for their duty. The WVD celebrations were extended 

further with organization of Animal Health camps at 
rdvillages, covering more than 3000 animals (1-3  May 

2019).

ernkrk tkx:drk eap

Hkk-—-vuq-i-]ubZ fnYyh ds funsZ'kkuqlkj] laLFkku] vfodkuxj ds 

deZpkfj;ksa }kjk 10 vçSy] 2019 dks 'kiFk xzg.k lekjksg laiUu fd;k 

x;kA blds vykok laLFkku ds deZpkfj;ksa ds fy, 11 vçSy 2019 dks ,d 

ç'uksÙkjh çfr;ksfxrk Hkh vk;ksftr dh xbZA 6 vçSy 2019 dks nf{k.kh 

{ks=h; vuqla/kku dsaæ] eUuouwj] esa deZpkfj;ksa ds chp ernku ds egRo ds 

ckjs esa tkx:drk iSnk dh xbZA çfrHkkfx;ksa ds jktuhfrd Kku vkSj 

tkx:drk ls lacaf/kr ,d ç'uksÙkjh dk;ZØe Hkh vk;ksftr fd;k x;kA

ernkrk tkx:drk
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Training of farmers on machine shearing of 

sheep at Rishikesh

Under ATMA scheme cafeteria activity B-2(a) sheep 

farmers (39) associated with Magra field unit were 

provided training on machine shearing of sheep at 

Rishikesh Farm, Uttarkhand Sheep and Wool 

Development Board, Uttarakhand from 05-11 March, 

2019. Aim of training was to sensitize the sheep farmers 

to learn the techniques related to handling of shearing 

machine and to adopt the machine shearing.

Training on machine shearing of sheep at Rishikesh

Schedule Caste Sub-plan (SCSP)

The main objective is to give a thrust to family-oriented 

schemes of economic development of SC below the poverty 

line. Institute has organized 15 training programmes on 

sheep, goat and rabbit rearing, rabbit rearing for mutton 

production, wool processing and felt manufacturing, value 

addition of wool and garment manufacturing for women 

artisans etc. About 500 trainees (farmer/artisan) belonging 

to SC were covered under these training programmes. 

Selected progressive farmers / artisans were provided 

improved rams, utility kits and inputs. 

At ARC, Bikaner, a seven days (17-23 Dec, 2019) training 

programme on “Improved Nutritional Technology for 

Sheep” was organized for 20 farmers from four villages of 

Bikaner. The skill development training was mainly focused 

to impart skill in preparation of balance feed and economic 

ration from locally available feed or agriculture waste. After 

completion of training, inputs like feed making kit, multi-

nutrient mixture, feeding trough and Magra and Marwari 

rams were distributed to farmers.

Women SC artisans were provided 3 months skill 

development training on “Wool-processing, value addition 

and garment manufacturing”. After successful training, 

these artisans were provided sewing machine for self-

employment. Out of 10 women, 3 started their own garment 

stitching unit at Chandsen village of Malpura, Tonk, 

Rajasthan. To give entrepreneurship opportunity to young 

SCs, 30 unemployed youth of Tonk district were given 10 

days hand-on training on machine shearing. Apart from that 

five “scientist-farmer interaction meets were organized, in 

which 750 farmers/artisans have participated. 

Activities carried out under SCSP Scheme during 2019

S. N.          Programme / Topic No. of participant          Date     Venue

Training

1 Woollen handicraft manufacturing 13 01-10 Mar ICAR-CSWRI
2 Improved sheep, goat and rabbit rearing (4) 106 05-16, 16-20, 25-27 Mar, 17-23 Dec  
3 Wool Processing 15 13-19 Mar
4 Exposure visit cum training 73 16 Mar
5 Recent advances in garlic productions and  100 22 Mar SRRC
 utilization of sheep manure in garlic farming   
6 Wool processing, handicraft and garment  20 17 Aug-16 Nov ICAR-CSWRI
 manufacturing (2)  27 Dec, 2019 - 26 Mar, 2020  
7 Rabbit rearing for meat production 15 17-24 Sep
8 Machine shearing (2) 37 23 Sep-03 Oct, 04-19 Oct
9 Skill development programme on nutrition  20 17-23 Dec ARC 
 technologies for sheep  

Farmer-Scientist meet
1 Sheep and rabbit rearing and wool utilization   107 20 Aug NTRS
2 Farmer-Scientist meet 95 31 May ICAR-CSWRI    
3 Farmer-Scientist meet 400 30 Aug ARC
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Farmer-Scientist meet under SCSP

Input provided to SCs: During the year farmers /artisans 

belonging to SCs were provided improved rams, utility 

kits and other inputs. The major inputs provided were 

sheep (14), farmer's kit (162), sewing machine (33), 

plant saplings (500), along with direct employment (6) 

and stipend (270).

Input distribution to farmers / artisans under SCSP
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fganh i[kokM+k

dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fnukad        

16-09-2019 ls 30-09-2019 rd fganh i[kokM+k lekjksg dk 

vk;kstu fd;k x;kA dk;ZØe dh v/;{krk laLFkku ds funs”kd MkW- 

jk?kosUnz flag us dhA dk;ZØe esa eq[; vfrfFk jktdh; 

egkfo|ky;] ekyiqjk ds izkpk;Z MkW- ch-,y- eh.kk ,oa fof”k'V 

vfrfFk jktdh; egkfo|ky;] ekyiqjk ds fgUnh foHkkxk/;{k MkW- 

lq/khj lksuh mifLFkr FksA bl volj ij laLFkku ds funs”kd MkW- 

jk?kosUnz flag us dgk fd fgUnh gh og ,d ek= Òk"kk gS t® ge lc 

d® ,drk d¢ lw= esa cka?® j[k ldrh gSA fgUnh esa oSKkfud lkfgR; 

l`tu ,oa mi;ksx fd;s tkus dh vko”;drk gS ,oa ge ljy ,oa 

lgt fgUnh viukdj gh jktÒk"kk d¢ çlkj esa ;®xnku ns ldrs gSaA 

bl volj ij MkW- lq/khj lksuh us dgk fd fo”o esa yxHkx 70 ns”kksa 

esa fgUnh dk cksypky rFkk dk;kZYk;h dk;Z esa iz;ksx fd;k tkrk gSA 

fgUnh ds iz;ksx esa lHkh rduhdh dfBukbZ;ka nwj dh tk pqdh gSA 

jktdh; egkfo|ky;] ekyiqjk ds izkpk;Z MkW- ch-,y- eh.kk us dgk 

fd geas Hkkjr ds fofHkUu fgUnhÙkj izns”kksa esa vkilh rkyesy ls fgUnh 

dk ;FkklEHko izpkj&izlkj djuk pkfg,A

eq[; iz”kklfud vf/kdkjh Jh lqjs”k dqekj us fgUnh i[kokM+k ds 

nkSjku vk;ksftr dk;ZØe ds ckjs esa foLrkj ls crk;k ftlesa 

vark{kjh] fVIi.k ,oa izk:Ik ys[ku] okn&fookn] fuca/k] Jqrys[k] 

fganh “kks/ki= ,oa iksLVj izfr;ksfxrk] iz”u eap] vk”kqHkk"k.k] Lojfpr 

dfork lfgr dqy 10 izfr;ksfxrkvksa dk vk;kstu fd;k x;kA 

izfr;ksfxrkv© esa izFke] f}rh; ,oa r`rh; fotsrkvksa dks izek.k i= 

forfjr fd;s x;sA bl volj ij MkW- ,l-,e-ds- udoh ,oa MkW- 

vkrZca/kq lkgw us Hkh vius fopkj O;Dr fd;sA

jktHkk"kk

dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa fganh i[kokM+k dk vk;kstu

blh rjg laLFkku ds {ks=h; ifjljksa] e: {ks=h; ifjlj] chdkusj 

,oa mÙkjh “khrks".k {ks=h; dsUnz] xM+lk ,oa nf{k.k {ks=h; vuqla/kku] 

dsUnz eUuouwj esa Hkh fganh lIrkg dk vk;kstu fd;k x;kA mÙkjh 

“khrks".k {ks=h; dsUnz] xM+lk esa bl volj ij eq[; vfrfFk MkW- 

¼Jherh½ jhrk flag] Áns'k v/;{k] vf[ky Òkjrh; lkfgR; ifj"kn us 

dgk dh fo'o d¢ yxÒx 250 fo'ofo/kky;®a esa fgUnh Òk"kk i<+kÃ 

tkrh gSA mUg®us fgUnh d® la;qDr jk"Vª dh Òk"kk esa 'kkfey g®us dh 

dkeuk dhA fof'k"V vfrfFk egar Jh jke 'kj.k nkl th] 

O;kdj.kkpk;Z] jk/kk Ñ".k eafnj us fgUnh Òk"kk d® ns'k dk x©jo 

crkrs gq, vkOgku fd;k dh ge lÒh d® fgUnh d® viukdj ns'k d® 

vkxs ys tkuk g®xkA fof'k"V vfrfFk Jh pUnz'®[kj flag] lsokfuo`r 

ç/kku eq[; vj.;iky us dgk dh gesa n`+<+ ladYi g®dj jkt&dkt 

dh Òk"kk esa iwjs o"kZ fgUnh dk ç;®x djuk pkfg,A

fganh dk;Z'kkyk

laLFkku }kjk fnukad 30-03-2019] 03-06-2019 rFkk 31-12-2019 dks 

jktHkk"kk dk;Z”kkykvksa dk vk;kstu fd;k x;kA laLFkku ds mi 

dsUnz nf{k.k {ks=h; vuqla/kku dsUnz eUukouwj esa eq[;ky; dh vkSj ls 
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igyh ckj jktHkk"kk dk;Z”kkyk dk vk;kstu fd;k x;k ftlesa dsUnz 

ds dkfeZdksa ds vfrfjDr eUukouwj ds vkl&ikl fLFkr vU; 

dsUnzh; ljdkjh dk;kZy;ksa ds izfrHkkfx;ksa us Hkh Hkkx fy;kA 

eUukouwj esa dk;Z”kkyk dk mn~?kkVu laLFkku ds funs”kd        

MkW- vkrZca/kq lkgw }kjk fd;k x;k ,oa fgUnh ds iz;ksx d¨ lqfuf'pr 

djus gsrq ;Fkk vko';d Á;kl djus ij cy fn;kA Jh eqjkjh yky 

xqIrk] mi funs'kd ¼jktÒk"kk½] ifj"kn eq[;ky; us jktÒk"kk 

dk;kZUo;u laca/kh visf{kr dk;®Za d¢ ckjs esa crk;kA

mÙkjh “khrks".k {ks=h; dsUnz] xM+lk esa jktHkk"kk dk;Z”kkyk d¢ lkFk 

dkO; lax®"Bh dk Òh vk;®tu fd;k x;kA bl volj ijeq[; 

vfrfFk Jh pUnzcyh flag] v/;{k] uxj jktÒk"kk dk;kZUo;u lfefr 

¼ujkdkl½] dqYyw] eukyh ,oa Jh latho dqekj xqysfj;k] 

mi&Áca/kd] ujkdkl] dqYyw] eukyh us vius dk;kZy; d¢ dk;Z d® 

iw.kZ #i ls fgUnh esa djus dk vkOgku fd;kA 

dk;Z'kkyk esa izfrHkkfxrk

lgk;d fun”s kd ¼jktHkk"kk½ Jh uohu deq kj ;kno u s fnukda  25&26 
Qjojh 2019 dk s dUs nhz ; ekfRL;dh vulq /a kku lLa Fkku ecaq b Z e as vk;kfs tr 
nk s fnolh; jk"Vhª ; oKS kfud jktHkk"kk ifjloa kn rFkk fnukda  30&31 
vxLr 2019 dk s ifj'kn e[q ;ky;] ub Z fnYyh dh vkjs  l s dUs nhz ; “k"q d 
vulq /a kku lLa Fkku] chdkujs  e as ^^jktHkk"kk fgna h d s cnyr s vk;ke** fo"k; 
ij vk;kfs tr jktHkk"kk dk;”Z kkyk e as Hkkx fy;kA

iqjLdkj 

lLa Fkku dh fgna h if=dk vfoitaq  dk s fnukda  16 tyq kb Z 2019 dk s x.k”s k 
“kda j fo|kFkh Z fgna h if=dk ijq Ldkj 2017&18 inz ku fd;k x;kA

frekgh cSBd

lLa Fkku dh jktHkk"kk dk;kUZ o;u lfefr dh cBS d as fnukda  16-01-2019] 
11-07-2019 ,oa 17-12-2019 dks vk;ksftr dh xbZA
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SWACHH EVAM SWASTH BHARAT

thOn the occasion of 150  Birth Anniversary of “Father of 

Nation”, Mahatma Gandhi (2 Oct 2019), a workshop on 

“Gandhian values and cleanliness” was organised in the 

Institute. Lectures were delivered on the occasion on 

“Relevance of Gandhian values in agriculture, animal 

husbandry and cleanliness, principles of Gandhian 

philosophy and his quotes, untouched aspects of 

Mahatma Gandhi's life and ban on single use plastic – 

why? Institute staff, students and farmers attended the 

workshop and benefited from the lectures delivered. 

On this occasion, a half-day workshop on swachhta 

related aspects was organized at SRRC, Mannavanur. 

Lectures were delivered on the importance of the day, 

ideologies and thoughts of Mahatma Gandhi ji on 

cleanliness, self-discipline and spirituality and Gandhi ji 

and his principles. 

At ARC, Bikaner, cleanliness programmes, swachhta 

lecture to students in adopted villages and  guest 

lecture were organized during Swachhta Hi Seva 

Pakhwada (15 Sep to 2 Oct). Beside these, activities 

involving all the staff undertaken were cleanliness 

programmes and treep plantation in and around the 

office premises.

Swachhta Pakhwada

From 16 to 31 Dec 2019, Institute organised a number of 
in-campus and off-campus activities like tree plantation, 
disposal of junk materials, cleanliness drive in Mera 
Gaon Mera Gaurav adopted villages, around residential 

quarters, utilization of organic waste, cleaning of 
drainage / water harvesting tanks, organizing kisan 
diwas, felicitation of farmers and creating cleanliness 
awareness among school children. Swachhta 
awareness campaign was organized at seven villages 
(Laxmipura, Tantiya, Ganeshpura, Bhagawanpura, 
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Ghati, Soda and Jainsinghpura). Kisan diwas was 
celebrated on 23 Dec, 2019, with full spirit by inviting the 
farmers of nearby villages. Quiz, drawing and slogan 
competitions were organized with the aim of awareness 
creation about various aspects of cleanliness and 
sanitation on 26 Dec, 2019 for students of state 
government school and CSWRI campus. On the final day, 

a press conference was organized at Institute to highlight 
the activities carried out during the Swatchhta Pakhwada 
by involving all stakeholders including farmers, press and 
electronic media. Swachhta pakhwada activities were 
given publicity through CSWRI website and print media. 
Swachhta Pakhwada activites were also organized at all 
the three regional stations of the institute.

At ARC Bikaner, a guest lecture on “Swachhta and 

Natural Biodiversity” was delivered by Dr AK 

Chhangani, Head, Department of Environmental 

Science and Member, IUCN. He elaborated the 

measures to control the ecological disturbance and 

emphasised on the individual's contribution in 

swachhta. In order to encourage the spirit of cleanliness 

among the farmers, staff and students for their 

exemplary initiatives on Swachchta and contribution in  

sanitation and cleanliness drive of the Institute awards 

were given. Six farmers from Mera Gaon Mera Gaurav 

programme and three contractual staff of CSWRI were 

awarded prize on the occasion of Kisan diwas and 

Institute foundation day, respectively.

Swachhta Meeting / Activities

Cleaning of public place and awareness rally on 

swachhta was organised at Dadawadi (Jain Mandir), 
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Malpura on 25 Dec, 2019. Staff of the Institute and 

members of Ladies club, CSWRI participated in 

swachhta awareness rally. In the rally, awareness was 

created by holding placards on the importance of 

swachhta and giving up single use plastics from daily 

use. Slogans were raised on cleanliness to spread 

awareness among the residents, shopkeepers and 

devotees. The road that leads to Dadawadi was 

cleaned by staff of CSWRI and Municipality, Malpura. 

Swachhta pledge was also taken on this occasion.

Organic Farming

Utilization of waste wool in agriculture field and its safe 

disposal was conceptualized and initiated at Institute level 

since last 5 years. Composting of waste wool, sheep 

manure and crop residues was carried out in ratio of 

30:50:20. It is named as AVIKHAD and gained attraction 

of a lot many users across the country due to its organic 

importance and utility. The waste wool-based compost 

manure is giving better results in comparison to other 

compost material and very much helpful in raising indoor 

and outdoor ornamental plants in pots in multi-storey 

buildings, malls, corporate offices, airports etc. in metro 

cities. Institute is also having units for converting tree leaves, 

plant stalks and other organic waste into vermi-compost.

Plastic Free Campus

To eradicate the use of single use plastic (SUP), Institute 

has conducted various activities (awareness generation 

and collection and disposal of SUP). Rallies were 

undertaken in the CSWRI campus to spread the 

awareness on cleanliness and environmental pollution 

created by plastics on the occasions of Kisan Diwas and 

Gandhi Jayanthi. Cooperative stores and vegetable 

vendors located in the campus were instructed to restrict 

the use of plastic bags. Residents were advised to bring 

their own cloth bags to store for carrying their purchased 

items. Residents were also advised to restraint from 

throwing of plastic waste and other waste materials into 

the drainage systems as it will lead into choking. 

Drawing and quiz completion was held among campus 

school children on the aspects of swachhta and plastic 

free campus.
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Farmers Training on Swachhta

Scientists and technical officers of the institute visited 

both adopted and non-adopted villages (Laxmipura, 

Tantiya, Ganeshpura, Bhagawanpura, Ghati, Soda and 

Jainsinghpura) and delivered talks on sanitation in and 

around house / agricultural fields and conversion of 

kitchen / livestock / field wastes into compost. Clean 

habits like importance of hand washing, use of toilets, 

and segregation of wastes into biogradable and non-

biodegradable were also explained.

Installation of Dustbins

Blue colour dustbins (50 No.) for the collection of dry 

waste were installed in the residential CSWRI campus 

including, State government school and Kendriya 

Vidyalaya. Dry wastes were collected periodically and 

segregated into bio-degradable and non-bio degradable. 

Bio-degradable wastes were used for compost making 

and used at agricultural farms of the Institute. Non-

biodegradable wastes were sent to municipality waste 

collection units for safe disposal.
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YOGA AND SPORTS

International Day of Yoga

International Day of Yoga was celebrated in the institute 

on 21 Jun 2019. Yoga session of about 90 minutes was 

organized early morning with all the staff and their family 

members, teachers and students of the campus. In Yoga 

session, warm up exercises, various Asans incorporated 

in “Common Yoga Protocol” were practised and towards 

the end Pranayam was performed. This programme was 

in continuation to Yog shivir organized from 10 to 20 Jun 

2019 at 6.00 a.m. every day morning. A workshop on 

Yoga Se Arogya was also organized in the Institute and 

importance of yoga (Yogasan, Pranayam, Mudra Vigyan, 

Food habits and its spiritual connection with Yoga) in daily 

routine and whole life was elaborated.

At SRRC, Mannavanur, students and teaching staff 

f rom Government Higher Secondary school, 

Mannavanur, actively participated in the program. The 

importance and various facts were explained to the 

students for better understanding of yoga. The 

participants of both SRRC and the school, actively 

involved and performed various Aasanas with full of 

enthusiasm.

Celebration of International Day of Yoga at main campis and regional stations
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Sport Activities

ICAR Zonal Sports Tournament (West Zone) - 2019, 

was organised in the institute from 14 - 18 

November, 2019. Prof. G.K. Singh, Hon'ble Vice 

Chancellor, Uttar Pradesh Pandit Deen Dayal 

Upadhyaya Pashu Chikitsa Vigyan Vishwavidyalaya 

Evam Go-Anusandhan Sansthan, Mathura was the 

Chief Guest of the inaugural function. A total of 658 

participants (618 Men and 40 Women) from 20 ICAR 

institutes viz., ATARI Jodhpur, CARI, Jhansi, CAZRI 

Jodhpur, CCARI Goa, CCRI Nagpur, CIAH Bikaner, 

CICR Nagpur, CIFE Mumbai, CIRCOT Mumbai, 

DFR, Pune, DGR Junagarh, DMAPR Anand, DOGR 

Pune, DRMR Bharatpur, ICAR HQ. New Delhi, 

IGFRI Jhansi, NIASM Baramati, NRCC Bikaner, 

NRCSS Ajmer and CSWRI Avikanagar participated. 

The main attraction of this tournament was 

establishment of Khel Gaon (Luxury Swiss Tent) in 

the campus for accommodation for all the 

participants. The other major attractions were the 

camel march past, local welcome song by the local 

artist, cultural function and the food court.

A total of 21 outdoor and indoor sport events of 

individual and team including basketball, football, 

volley ball smashing, volleyball shooting, kabaddi, 

badminton, table tennis, carom, chess, cycle race, 

long jump, high jump, javelin throw, discuss throw, 

shot-put and races (100m, 200m, 400m and 800m 

and 1500m race and 100 x 4 m relay race) etc were 

organized. The tournament was concluded on 18 

November, 2019 by Prof. (Dr.) P.L. Saroj, Director, 

ICAR-CIAH, Bikaner as the Chief Guest of the 

closing ceremony.

The overall championship won by ICAR-CAZRI, 

Jodhpur and the best athlete (men) of the 

tournament was Sh. Abhay from ICAR Head 

Quarter, New Delhi and best athlete (women) was 

Dr Bhargvi, B. from ICAR-CICR, Nagpur. ICAR-

CIFE, Mumbai, was ranked top for March-past and 

ICAR Head quarter New Delhi for fair play. Out of 5 

major team events, 3 events (Basketball, Volleyball 

Shooting, Volleyball Smashing) won by ICAR-

CSWRI, Avikanagar.
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Chauhan IS, Najif A and Jatav PK. 2019. Mannual on 

Sheep data base management system. ICAR-CSWRI, 

Avikanagar, pp 1-92.

Thirumaran SMK, Thirumurugan P, Nagarajan G, Rajendiran 

AS, Pachaiyappan K and Murali G. 2018. Bharat Merino 

and Avikalin sheep. SRRC (ICAR-CSWRI) Mannavanur.

Training manual

,p ds u:yk] v”kksd dqekj] fueZyk lSuh] vk”kh"k pksiM+k] panu izdk”k 

,oa xkSl vyhA 2019A HksM ikyd iqfLrdkA tutkrh; mi&;kstuk 

ds vUrxZr] Hkkd`vuqi&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] e: 

{ks=h; ifjlj] chdkusjA

fueZyk lSuh] ,p ds u:yk] vk”kh"k pksiM+k] panu izdk”k ,oa v”kksd 

dqekjA 2019A vkgkj rduhdh d©'ky Áf'k{k.k % ykÒÁn ÒsM+ ikyu 

,oa Lof.kZe Òfo";A Hkkd`vuqi&dsUnzh; HksM+ ,oa Åu vuqla/kku 

laLFkku] e: {ks=h; ifjlj] chdkusjA

vt; dqekj ,oa Mh ch 'kkD;okjA 2019A Åuh QSYV }kjk gLrf'kYIk 

mRiknksa dk fuekZ.kA Hkkd`vuqi&dsUnzh; HksM+ ,oa Åu vuqla/kku 

laLFkku] vfodkuxj] i`"B la[;k 1&25A

Kumar D, Kumar Raj, Sankhyan SK and Kumar Arun. 2019. 

Advances in small ruminant production system. ICAR- 

Central Sheep and Wool Research Institute, Avikanagar, 

pp 1-165.
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Krishnappa B, Bahire SV, Kumar D, Singh R and Kumar A. 

2019. Laparoscope aided artificial insemination and 

embryo transfer in sheep, ICAR-Central Sheep and Wool 

Research Institute, Avikanagar.

Paul RK, Kumar V and Singh R. 2019. Molecular techniques in 

sheep reproduction, ICAR-Central Sheep and Wool 

Research Institute, Avikanagar.

Jose S and Kadam VV. 2019. Natural dyeing and herbal 

finishing. ICAR- Central Sheep and Wool Research 

Institute, Avikanagar, pp 1-42.

Jose S and Kadam VV. 2019. Quality control and wet 

processing of textiles. ICAR- Central Sheep and Wool 

Research Institute, Avikanagar, pp 1-76. 

Shakyawar DB and Kadam VV. 2019. Wool processing. ICAR- 

Central Sheep and Wool Research Institute, Avikanagar

Sharma SR, Pandian J and Kadam VV. 2019. A holistic 

approach to sheep production. ICAR- Central Sheep and 

Wool Research Institute, Avikanagar, pp 1-168.

Sankhyan SK, Bhatt RS, Raj Kumar, Pandian SJ, Soni A and 

Sahoo A. 2019. Scientific Rabbit Rearing. National Skill 

Development Training Programme.  ICAR- Central Sheep 

and Wool Research Institute, Avikanagar.

Invited papers 

Khan FA. 2019. Biological control of ovine Haemonchus 

contortus using nematophagus fungi at organized farm. In: 

National Seminar on Current Scenario and Future Strategies 

for Augmenting Productivity of Small Ruminants. Bihar 

Animal Sciences University, Patna, Bihar, 14-16 Feb.

Kumar Arun, Gowane GR and Misra SS. 2019. Overall view of 

sheep production in India. In: National Seminar on Current 

Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Kumar Arun, Misra SS, Chauhan IS and Gowane GR. 2019. 

Small ruminant production in dryland India: status, 
thchallenges and opportunities. In: 13  International 

Conference on Development of Drylands, IDDC and CAZRI 

Jodhpur, 11-14 Feb.

Nagarajan, G and Rajendiran AS. 2019. Rabbit farming for 

l ivelihood improvement of farmers. In: National 

Conference on Livelihood Improvement through 

Sustainable Livestock Production and IV Annual 

Convention of Pashu Poshan Kalyan Samittee (PPKS),  

ICAR-CIRC, Meerut, 3-4 Nov.

Naqvi SMK and Shinde AK. 2019. Innovation in sheep farming 

to double the income of farmers. In: XXVI Annual 

Convention of the Animal Society of Animal Production and 

Management and National Conference on Innovations in 

Animal Production for Sustainability and Doubling Farmer's 

Income. Kerala Veterinary and Animal Sciences University, 

Thrissur, Kerala 23-25 Jan.

Naqvi SMK and Kumar D. 2019. Development and prosspects 

of artificial insemination for enhancing sheep productivity in 

India. In: National Conference on Issues and Strategies for 

Physiological Capacity Building in Animals, CVSc, SVVU, 

Tirupati, 14-15 Oct.

Narula HK and Kumar Ashok. 2019.Potentials and possibilities 

of entrepreneurship in sheep rearing. In: National Seminar 

on Entrepreneurship and Innovation in Agriculture for 

Socio-Economic Empowerment of Farmers, SKRAU, 

Bikaner, 31 Dec. 

Patil NV, Kumar D, Singh Raghevendra, Narnaware SD, 

Swami SK and Nagarajan Gand Patel AK. 2019. 

Therapeutic utility of desert camel in using milk as functional 

food and using camelid nanobody in immunotherapy. In: 
th13  International Conference on Development of Drylands: 

Converting Dryland Areas from Grey into Green. 

International Dryland Development Commission and Arid 

Zone Research Association of India, Jodhpur, 11- 14 Feb.

Sahoo A, Bhatt RS and Sankhyan SK. 2019. Stall feeding in 

small ruminants: revisiting commercial production. In: 

National Seminar on Current Scenario and Future 

Strategies for Augmenting Productivity of Small Ruminants. 

Bihar Animal Sciences University, Patna, Bihar, 14-16 Feb.

Sahoo A, Sarkar Srobana and Bhatt RS. 2019. Nutritional 

approaches for quality and quantity of meat production in 

small ruminants. In: International Conference on Animal 

Nutrition on Nutritional Strategies for Improving Farm 

Profitability and Clean Animal Production, West Bengal 

University of Animal and Fishries Sciences, Kolkata,  from 

17-19 Dec. 

Sahoo A. 2019. Nutritional management and development of 

feeding systems for profitability: Small ruminant 

perspectives. In: National Seminar on Prospects of Goat in 

India: A pathway for Sustainable Livelihood Security. Nanaji 

Deshmukh State Veterinary University, Jabalpur 14 Nov.

Sahoo A. 2019. Small ruminant production addressing socio-

economic welfare and livelihood scecurity. In: National 

Conference on “Livelihood Improvement through Sustainable 

Livestock Production. ICAR-CERC, Meerut, 3-4 Nov. 
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Shinde AK. 2019. Commercial goat farming: issues and 

solutions. In: National Seminar on Prospects of Goat in 

India: A pathway for Sustainable Livelihood Security. Nanaji 

Deshmukh State Veterinary University, Jabalpur, 14 Nov.

Shinde AK. 2019. Importance of small ruminants and marginal 

and small farming systems in livelihood under Changing 

Climate. In: Winter school on Livestock and Climate 

Change: Impact, Adaptation and Mitigation, NIANP, 

Bengaluru, 24 Sep - 14 Oct.

Shinde AK, Gadekar YP and Soni Arvind. 2019. Scope and 

prospects of dairy sheep farming in India for functional and 

healthy milk and cheese production. In: National Seminar 

on Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Shinde AK, Gadekar YP and Soni Arvind. 2019. Developments 

in sheep meat production, processing and marketing. In: 

International Symposium and Conference of Indian Meat 

Science Association on Advances in Production, Processing 

and Quality Assurance of Muscle Foods for Improved Health 

and Nutritional Security. CSHPKVV, Palampur, 6-8 Nov.

Singh R. 2019. Bio-active potential of sheep milk and its 

therapeutic utilization. In: National Seminar on Current 

Scenario and Future Strategies for Augmenting Productivity 

of Small Ruminants, Bihar Animal Sciences University, 

Patna, 14-16 Feb.

Singh R. 2019. Role of functional dairy foods on nutritional and 

food security. In: National Conference on Livelihood 

Improvement through Sustainable Livestock Production, 

ICAR-CIRC, Meerut, 3-4 Nov.

Swarnkar CP. 2019. Some thoughts on epidemiology and 

management of gastrointestinal nematodes in small 

ruminants of India. In: National Seminar on Current 

Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Abstracts in Seminar/Symposium /Conference

Bhatt RS, Soni LK and Sahoo A. 2019. Methane emission in 

adult sheep fed complete feed block made of non-

conventional feed resources of arid and semi-arid region. 

In: National Seminar on Current Scenario and Future 

Strategies for Augmenting Productivity of Small 

Ruminants. Bihar Animal Sciences University, Patna, 

Bihar, 14-16 Feb.

Bhatt RS, Sahoo A, Kumar L and Sharma P. 2019. Methane 

emission and nutrient utilization, microbial protein 

synthesis and growth performance in finisher lambs fed 

complete feed block with tree leaves available in semi-arid 

region. In: National Seminar on Current Scenario and 

Future Strategies for Augmenting Productivity of Small 

Ruminants. Bihar Animal Sciences University, Patna, 

Bihar, 14-16 Feb.

Bhatt RS, Sahoo A, Sankhyan SK and Meena MC. 2019. 

Effect of rearing lambs on milk replacer and weaning at 

sixty and ninety days of age. In: National Seminar on 

Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Bhatt RS, Sahoo A, Sankhyan SK, Sarkar Srobana, Soni Lalit 

and Meena MC. 2019. Production performance and 

economic evaluation of Memnaprash feeding in lambs 

born as single, twins and triplets. In: International 

Conference on Animal Nutrition on Nutritional Strategies 

for Improving Farm Profitability and Clean Animal 

Production, West Bengal University of Animal and Fishries 

Sciences, Kolkata, 17-19 Dec.

Bhatt RS, Sahoo A, Gadekar YP, Sharma Priya and Kumar 

Lalit. 2019. Growth performance, nutrient utilization, 

carcass traits and fatty acid profile of finisher lambs fed 

complete feed block consisting of forages with plant 

bioactive compounds. In: International Conference on 

Animal Nutrition on Nutritional Strategies for Improving 

Farm Profitability and Clean Animal Production, West 

Bengal University of Animal and Fishries Sciences, 

Kolkata, 17-19 Dec.

Chauhan IS, Misra SS, Gowane GR, Mallick PK and Kumar 

Arun. 2019. Survival analysis of Sirohi goat kids by random 

coefficients model. In: Nation Symposium on Animal Genetic 

Resources for Food and Social Security and XVI Annual 

Convention of SOCDAB, ICAR-NBAGR, Karnal, 7-8 Feb.

Chopra A, Narula HK, Kumar Arun and Prince LLL. 2019. 

Level of inbreeding and its effect on different traits in 

Chokla sheep in Rajasthan. In: Nation Symposium on 

Animal Genetic Resources for Food and Social Security 

and XVI Annual Convention of SOCDAB, ICAR-NBAGR, 

Karnal, 7-8 Feb.

Chopra A, Narula HK, Kumar Ashok and Prince LLL. 2019. 

Improvement in growth performance of Chokla sheep: A 

promising breed of Rajasthan. In: National Seminar on 
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Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

De K, Sharma S, Kumawat P, Kumar D and Sahoo A. 2019. 

Effect of desert cooler on amelioration of heat stress in 

ewes under semi-arid region. In: National Seminar on 

Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

De K, Kumar D, Saxena VK, Mohapatra A and Naqvi SMK. 

2019. Resilience of Avishaan sheep in hot semi-arid 
ndtropics under limiting nutritional condition. In: 2  

International Conference on Recent Advances in 

Agricultural, Environmental and Applied Sciences for 

Global Development (RAAEASGD-2019), Yashwant 

Singh Parmar University of Horticulture and Forestry, 

Nauni, Solan, 27-29 Sep.

Dheeraj R, Kurli RR, Sengupta PP, Jacob SS, Swarnkar CP, 

Singh D and Suresh KP. 2019. Spatial risk analysis of 

gastrointestinal parasitic disease – Haemonchosis in 
thRajasthan, India. In: 28 NCVP and National Symposium 

on “Novel Technologies and Strategies for Sustainable 

Control of Parasitic Diseases of Livestock, Poultry and 

Public Health Significance”, College of Veterinary Science, 

Tirupati, AP 28-30 Jan.

Gadekar YP, Soni A, Shinde AK and Bhatt RS. 2019. Effect of 

rearing Malpura lambs under intensive and intensive along 

with strategic grazing systems on carcass traits. In: National 

Seminar on Current Scenario and Future Strategies for 

Augmenting Productivity of Small Ruminants. Bihar Animal 

Sciences University, Patna, Bihar, 14-16 Feb.

Gadekar YP, Soni A, Shinde AK and Sahoo A. 2019. Effects of 

different silage feeding on carcass traits and meat quality 

in Malpura lambs. In: International Symposium and 

Conference “IMSACON-IX” on Advances in Production 

Processing and Quality Assurance of Muscle Foods for 

Improved Health and Nutritional Security. CSK HPKV, 

Palampur, H.P., 6-8 Nov.

Gowane GR, Swarnkar CP, Misra SS, Kumar Rand Kumar 

Arun. 2019. Construction of selection criteria for 

Haemonchus contortus resistant strains of Avikalin and 

Malpura sheep. In: XIV Agricultural Science Congress, 

New Delhi, 19-23 Feb.

Kadam VV, Shakywar DB, Shanmugam N, Jose S and Kumar 

A. 2019. Coarse wool based composites. In: International 

conference on Advances in Textile Materials and 

Processes. Uttar Pradesh Textile Technology institute, 

Kanpur, Uttar Pradesh, 2-3 Dec.

Khan FA, Swarnkar CP, Mahiya M and Sharma SR. 2019. In 

vitro anthelmintic activity of crude extracts of Vitex 

negundo leaves against Haemonchus contortus from sheep. 

In: International Conference on Biotechnological Advances 

In Medicinal Plants And Natural Products (Biorujivith–2019) 

Garden City University, Bangalore, 19-20 Sep.

Kumar Ajay, Kumar R, Shakyawar DB and Meena NL. 2019. 

Objective evaluation of wool lustre. In: International 

Conference on Advances in Textile Materials and 

Processes, Uttar Pradesh Textile Technology Institute, 

Kanpur, Uttar Pradesh, 2-3 Dec.

Kumar S, Kandeepan G, Soni A and Vishnuraj. 2019. 

Intelligent packaging: An enzyme substrate based TTI for 

monitoring the quality of frozen chicken in supply chain. In: 

International Symposium and Conference “IMSACON-IX” 

on Advances in Production Processing and Quality 

Assurance of Muscle Foods for Improved Health and 

Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

Kumar J, Swarnkar CP, Sonawane GG and Pandian SJ. 2019. 

Detection of Mannheimia haemolytica in culture and lung 

tissue samples of neonatal lambs by real-time PCR. In: 

National Seminar on Current Scenario and Future Strategies 

for Augmenting Productivity of Small Ruminants. Bihar 

Animal Sciences University, Patna, Bihar, 14-16 Feb.

Mallick PK, Chauhan IS, Gowane GR, Thirumaran SMK, 

Rajapandi S and Kumar Arun. 2019. Genetic variability of 

Bharat Merino sheep derived from pedigree information. 

In: National Symposium on Animal Genetic Resources for 

Food and Social Security and XVI Annual Convention of 

SOCDAB, ICAR-NBAGR, Karnal, 7-8 Feb.

Meena HC, Shakyawar DB and Varshney RK. 2019. 

Physiological comfort behavior of wool cotton khadi 

fabrics. In: International Conference on Advances in 

Textile Materials and Processes, Uttar Pradesh Textile 

Technology Institute, Kanpur, Uttar Pradesh, 2-3 Dec.

Meel SK, Pandey A, Gadekar YP, Soni A, Gurjar AS and 

Chauhan VK. 2019. Effect of age and sex on carcass traits 

and meat quality of Malpura sheep. In: International 

Symposium and Conference “IMSACON-IX” on Advances 

in Production Processing and Quality Assurance of Muscle 

Foods for Improved Health and Nutritional Security. CSK 

HPKV, Palampur, H.P., 6-8 Nov.
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Pachaiyappan K. 2019. Utilization aspects of Bharat Merino 

(BM) sheep technology of ICAR-CSWRI by the farming 

community- A preliminary field assessment in Karnataka 

state.  In: International Tamil Conference on Role of 

Vetrinary Science in Farmer's Livelihood, TANUVAS, 

Chennai, Tamil Nadu, 22-23 Feb.

Pachaiyappan K, Thirumurugan P, Thirumaran SMK, 

Rajendiran AS, Nagarajan G and Murali G. 2019. A pilot 

study on the utilization of Bharat Merino (BM) sheep 

technology of ICAR-CSWRI by the farming community. In: 

International Seminar on Innovative Extension 

Management for Uplifting Livelihood of Farmers – Status, 

Initiatives and Way Forward - ISEM2019, TANUVAS, 

Chennai, Tamil Nadu, 27-28 Jun.

Paul RK, Jorasia K, , Kumar V and Singh R. Krishnappa B

2019. Prokaryotic expression and partial characterization 

of ovine cysteine-rich secretory protein-1CRISP peptide in 

Escherichia coli. In: Global Conference on Reproductive 

Health with Focus on Occupational, Environmental and 

Lifestyle Factors. AIIMS, New Delhi, 22-24 Feb.  

Prakash V, Sharma RC, Prince LLL, Gowane GR and Kumar 

Arun. 2019. Ewe productivity efficiency of prolific Garole x 

Malpura (GM) ewes. In: Nation Symposium on Animal 

Genetic Resources for Food and Social Security and XVI 

Annual Convention of SOCDAB, ICAR-NBAGR, Karnal, 

Haryana, 7-8 Feb.

Sahoo A, Kumawat PK, Sharma S and Chaturvedi RP. 2019. 

Feeding of unconventional feed silage during scarcity period 
ndin sheep. In: 2  International Conference on Recent 

Advances in Agricultural, Environmental and Applied 

Sciences for Global Development, Agro Environmental 

Development Society, Rampur, Uttar Pardesh, 27-29 Sep.

Sahoo A, Kumawat PK, Sharma S, Jain TK and De K. 2019. 

Herbal pellet source of antioxidant to reduce heat stress 

during summer in hot semi-arid region. In: International 

Conference on Animal Nutrition on Nutritional Strategies for 

Improving Farm Profitability and Clean Animal Production, 

West Bengal University of Animal and Fishries Sciences, 

Kolkata, West Bengal, 17-19 Dec.

Sahoo A, Sharma S, Kumawat PK, Kumar A and 

Thirumurugan P. 2019. Application of lamb jacket and 

feeding of selenium-yeast for enhancing resilience against 
ndwinter stress. In: 2  International Conference on Recent 

Advances in Agricultural, Environmental and Applied 

Sciences for Global Development, Agro Environmental 

Development Society, Rampur, Uttar Pardesh, 27-29 Sep.

Shakyawar DB. 2019. Role of women in animal fibre 

processing and value addition. In: National Conference on 

Empowering Rural Women through Agri preneurship and 

Innovative Farm Technologies (Utthan Agripren-2019), 

CSAUAT, Kanpur, Uttar Pradesh, 6-7 Mar.

Shakyawar DB, Kadam VV, Shanmugam N, Jose S and 

Kumar A. 2019. Light weight quilt from indigenous coarse 

wool. In: International Conference on Advances in Textile 

Materials and Processes, Uttar Pradesh Textile Technology 

Institute, Kanpur, Uttar Pradesh, 2-3 Dec.

Shanmugam N, Shakyawar DB, Jose S, Ajay K and Kadam 

VV. 2019. Development of woollen blankets using wool of 

different sheep breeds and noil. In: National Seminar on 

Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP. 2019. 

Mitigating kharif season abiotic stresses through three-tier 

agroforestry system in semi-arid regions. In: International 

Symposium on Advances in Agro meteorology for Managing 

Climatic Risk of Farmers, New Delhi,11-13 Feb.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP. 

2019.Climate change in semi-arid region : Trend analysis of 
thtemperature, rainfall, humidity and evaporation. In: 10  

International Congress of Environmental Research, Adi 

Shankara Institute of Engineering and Technology, Kalady, 

Kerala, 19-21 Dec.

Sharma SC, Sharma RB, Sahoo A and Chaturvedi RP. 2019. 

Trends in temperature extremes during last four decades and 

its impact on rainfall in semi-arid regions. In: International 

Conference on Climate Change and its Impact on Global Food 

Security and Sustainability of Agriculture, Banaras Hindu 

University, Varanasi, Uttar Pradesh, 23-24 Nov.

Sharma H, Mendiratta SK, Agarwal RK and Soni A. 2019. 

“Storage stability of emulsion based chicken sausages 

incorporated with blends of essential oils at refrigeration 

temperature (4±1˚C)”. In: International Symposium and 

Conference “IMSACON-IX” on Advances in Production 

Processing and Quality Assurance of Muscle Foods for 

Improved Health and Nutritional Security. CSK HPKV, 

Palampur, H.P., 6-8 Nov.

Sofi Asif H, Wani Sarfraz A and Shakyawar DB. 2019. 

Diversification of Pashmina processing and utilization 

through development of knitwear. In: National Seminar on 

Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.



Annual Report 2019

222
ICAR-CSWRI

Sonawane GG, Swarnkar CP and Kumar J. 2019. 

Investigation of neonatal mortality and its causes at an 

organized sheep farm in Rajasthan. In: National Seminar on 

Current Scenario and Future Strategies for Augmenting 

Productivity of Small Ruminants. Bihar Animal Sciences 

University, Patna, Bihar, 14-16 Feb.

Soni A, Gadekar YP, Shinde AK and Bhatt RS. 2019. Effects of 

feeding regime on carcass characteristic, meat and product 

quality of rabbits raised in semi-arid region of Rajasthan. In: 

International Symposium and Conference “IMSACON-IX” 

on Advances in Production Processing and Quality 

Assurance of Muscle Foods for Improved Health and 

Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

Soni A, Mendiratta SK, Talukder S, Chand S, Jaiswal RK and 

Gadekar YP. 2019. Development of dye based 

colorimetric indicators for accessing freshness of stored 
thchicken meat. In: IV  Convention of AMST and National 

seminar on Food Sovereignty: Innovations at Intersection 

of Technology, Quality and Production. NTR College of 

Veterinary Sciences, Gannavaram, A.P., 6-7 Feb.

Soni A, Mendiratta SK, Talukder S, Kumar RR, Chand S, 

Gadekar YP and Jaiswal RK. 2019. Development of on- 

package freshness indicator to assess the quality of 

chicken meat under different storage conditions. In: 

International Symposium and Conference “IMSACON-IX” 

on Advances in Production Processing and Quality 

Assurance of Muscle Foods for Improved Health and 

Nutritional Security. CSK HPKV, Palampur, H.P., 6-8 Nov.

Swarnkar CP, Khan FA and Singh D. 2019. Prevalence of fluke 

infestations in sheep flocks of Rajasthan. In: National 

Seminar on Current Scenario and Future Strategies for 

Augmenting Productivity of Small Ruminants. Bihar 

Animal Sciences University, Patna, Bihar, 14-16 Feb.

Thakur N, Mendiratta SK, Chauhan G, Agarwal RK and Soni A. 

2019. Antioxidant and antimicrobial effect of oregano 

essential oil on shelf-life of chicken patties. In: International 

Symposium and Conference “IMSACON-IX” on Advances 

in Production Processing and Quality Assurance of Muscle 

Foods for Improved Health and Nutritional Security. CSK 

HPKV, Palampur, H.P., 6-8 Nov.

Talukder S, Mendiratta SK, Kumar RR, Soni A, Chand S, 

Agrawal RK and Bardhan  D. 2019.  Market analysis of 

meat and meat products In: International Symposium and 

Conference “IMSACON-IX” on Advances in Production 

Processing and Quality Assurance of Muscle Foods for 

Improved Health and Nutritional Security. CSK HPKV, 

Palampur, H.P., 6-8 Nov.

Thirumaran SMK, Nagarajan G, Rajendiran AS, Thirumurugan 

P and Pachaiyappan K. 2019. Maternal genetic effects for 

birth weight and weaning weight in Avikalin sheep. In: 

International Tamil Conference on Role of Veterinary 

Science in Farmer's Livelihood, TANUVAS, Chennai, Tamil 

Nadu, 22-23 Feb.

Thirumurugan P, Pachaiyappan K, Thirumaran SMK, 

Rajendiran AS, Nagarajan G and Murali G. 2019. Field 

level performance of Bharat Merino (BM) Sheep in the 

Southern Parts of Karnataka State. In: International 

Seminar on Innovative Extension Management for 

Uplifting Livelihood of Farmers – Status, Initiatives and 

Way Forward - ISEM2019, TANUVAS, Chennai, Tamil 

Nadu,  27-28 Jun.

Book Chapter

v#.k dqekj rksej] lqjs'k pUæ 'kekZ] yhyk jke xqtZj ,oa fnus'k 

ckcw 'kkD;okjA 2019A HksM+] cdjh o [kjxks'k ikyu ,oa 

izcU/kuA Hkk—vuqi&dsaæh; HksM+ ,oa Åu vuqlUèkku laLFkku] 

vfodkuxjA 

—".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 75&80A

,l lh 'kekZ ,oa v:.k rksejA 'kq"d çns'kksa esa HksM+ pjkbZ ,oa pjkxkg 

çcU/kuA i`"B 107&110A

,l lh 'kekZ] ,y vkj xqtZj ,oa jktdqekjA HksM& cdjh esa foi.ku dh 

leL;k;sa ,oa funkuA i`"B 236&237A

,y vkj  xqtZj] ,l lh 'kekZ ,oa jktdqekjA mUur HksM+ cdjh ikyu gsrq 

çlkj rduhfd;k¡A i`"B 243&246A

egs'k pUn eh.kk] vksegfj prqosZnh] , lkgw ,oa ,l , djheA 'kq"d {ks=ksa esa 

i'kq/ku ds fy, pkjk mRiknuA i`"B 104&106A

eg's k pUn z ehuk] vkRkcZ U/k q lkg]w  vkes  gfj proq nZs h ,o a ,l ,e d s udohA 

o"kkdZ kyhu 'kkdh; ik/S kk as dk i'kvq k as d s pkj s e as mi;kxs A i"̀B 124&128A

fl)kFkZ lkjFkh feJk] xksiky xksous] yfyr eksgu 'kekZ] uthQ vdje ,oa 

v:.k dqekjA cdjh ikyu dk vkfFkZd fo'ys"k.kA i`"B 256&260A

fl)kFkZ lkjFkh feJk] banzlsu pkSgku] xksiky jk- xksous ,oa v:.k dqekjA 

cdfj;ksa dh çeq[k uLysaA i`"B 29&36A

fl)kFkZ lkjFkh feJk] banzlsu pkSgku] xksiky jk- xksous ,oa v:.k dqekjA 

cdfj;ksa dh çtuu O;oLFkkA i`"B 66&70A

j.k/khj flga  HkVV~  ,o a nos Us n z deq kjA [kjxk's k ikyu dk egRoA i"̀B 8&10A
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j.k/khj flag HkV~V] vkRkZcU/kq lkgw] lqjsUnz dqekj l[a;ku] egs'k pUn ehuk 

,oa vkse gfj prqosZnhA vf/kd HksM+ ekal mRiknu gsrq eseuks dh f[kykbZ 

fiykbZA i`"B 151&158A

j.k/khj flag HkV~V] vkrZcU/kw lkgw ,oa lqjsUnz dqekj lka[;kuA [kjxks'kksa dh 

vkgkj O;oLFkkA i`"B 165&170A

j.k/khj flg¡ HkV~V ,oa nsosUnz dqekjA [kjxks'k dh [kky ds lgh mipkj ,oa 

mi;ksxA i`"B 226&230A

j.k/khj flg¡ HkV~V] nsosUnz dqekj ,oa v:.k dqekj rksejA [kjxks'kksa dh 

vkokl O;oLFkkA i`"B 171&173A

jaxyky eh.kk] lqjs'k pUnz 'kekZ] vkrZcU/kq lkgw ,oa jkes'oj prqosZnhA HksM+ & 

cdfj;ksa ds fy; mUUr pkjk QlysA i`"B 94&103A

jes“k pUnz 'kekZ] osn izdk'k] v:.k dqekj] xksiky xksous ,oa jktho dqekjA 

vfo'kku ,d ojnkuA i`"B 37&42A

jes'k pUn 'kekZ] jktho dqekj] xksiky jk- xksokus ,oa v:.k dqekjA HksM+ksa esa 

ladj çtuu ls uLy lq/kkjA i`"B 71&74A

jktdqekj] ,y vkj xqtZj ,oa vfuy ijrkuhA HksM+&cdjh ikyu gsrq 

ljdkj }kjk çnÙk ;kstuk;saA i`"B 238&242A

lh ih Lo.kZdkj ,oa ,l vkj 'kekZA [kjxks'kksa dk LokLF; çca/kuA i`"B 

200&205A

lh ih  Lo.kZdkjA i'kq LokLF; ,oa LoPNrk laca/kh lkekU; tkudkjhA 

i`"B 175&181A

lh ih Lo.kZdkjA HksM+ksa o cdfj;ksa ds jksx y{k.k % dkj.k] jksdFkke o 

mipkjA i`"B 182&199A

lqjs“k pUnz “kekZ] :ipUn ,oa jkes'oj prqosZnhA pjkxkg LFkkiu ,oa 

çcU/kuA i`"B 129&133A

lqjs“k pUnz “kekZ] jkes“oj izlkn prqosZnh] , lkgw o jaxyky eh.kkA HksM+ 

cdfj;ksa gsrq pkjk laj{k.k fof/k;k¡A i`"B 116&123A

lqjs'k pUnz 'kekZ ,oa ';ke flagA esaxuh dh [kkn dk ewY; lao/kZuA i`"B 

231&234A

lqjs'k pUnz 'kekZ] jaxyky eh.kk ,oa jkes'oj prqosZnhA o"kZ Hkj gjk pkjk 

mRiknuA i`"B 111&115A

lqjsUnz dqekj la[;ku] vkrZcU/kq lkgw] j.k?khj flag HkVV ,ao vkse gjh 

prqZosnhA vdkyxzLr çns'kks esa HksM+ks o cdfj;ksa dh vkgkj O;oLFkk ,oa 

mudk Hkj.k iks"k.k A i`"B 159&164A

lqjsUnz dqekj la[;ku] vrZcU/kq lkgw] j.k?khj flag HkVV ,ao vkse gjh 

prqoZsnhA HksM+ ,oa cdjh dh iks"k.k] vkokl O;oLFkk ,ao mUur 

rdfufd;k¡A i`"B 135&150A

nsosUnz dqekj] j.k/khj flag HkV~V ,oa v:.k dqekj rksejA ek¡l gsrq [kjxks'k 

dh uLysaA i`"B 43&45A

nsosUnz dqekj] j.k/khj flag HkV~V ,oa v:.k dqekj rksejA [kjxks'k esa 

çtuu ,oa çcU/kuA i`"B 87&92A

nsosUnz dqekj] jktsUnz flag ,oa j.k/khj flag HkV~VA [kjxks'k ikyu dk 

vkfFkZd fo'ys"k.kA i`"B 261&262A

nsosUnz dqekj] Ñ".kkIik ch] jtuh dqekj ikWy] cghjs laxkjRuk] dY;k.k Ms] 

,l-,e-ds- udoh ,oa jk?kosUnz flagA —f=e xHkkZ/kku }kjk HksM+ksa esa 

uLy lq/kkjA i`"B 81&86A

okbZ ih xkMsdj] xkSjh tSjFk ,oa , ds f“kUnsA nq/k dk ewY; lao/kZuA i`"B 

222&225A

v:.k dqekj] ,l ,l feJk] jes'k pUn 'kekZ ,oa xksiky xksous A 

HksM+&cdjh ikyu dk egRoA i`"B 2&7 A

v:.k dqekj] Xkksiky vkj xksous] jktho dqekj] jes'k pUn 'kekZ A HksM+ksa dh 

çtuu O;oLFkkA i`"B 56&65A

vkj ch “kekZ] ,l lh “kekZ] vkj ih prqosZnh ,oa , lkgwA vkS"k/kh; isM+&ikS/kksa 

}kjk HksM+&cdjh esa jksx fu;a=.kA i`"B 206&208A

vt; dqekj ,oa fnus'k ckcw 'kkD;okjA Åu mRikn ,oa ewY; lao/kZuA i`"B 

210&215A

Xkksiky vkj xksous] jes'k pUn 'kekZ] jktho dqekj ,oa v:.k dqekjA HksM+ksa 

dh çeq[k uLysaA i`"B 12&28A

Xkksiky vkj xksous] jes'k pUn 'kekZ ,oa v:.k dqekjA ns'k ds fofHkUu {ksa=ks 

esa HksM+ dh çtuu uhfr;k¡ A i`"B 47&55A

xksiky vkj xksous] yfyr eksgu “kekZ] uthQ valkjh ,oa v:.k dqekjA 

HksM+ ikyu dk vkfFkZd fo'ys"k.kA i`"B 248&255A

xkSjh tSjFk] okbZ ih xkMsdj ,oa , ds f“kUnsA ek¡l dk ewY; lao/kZuA i`"B 

216&221A

In: Circular Economy in Textiles and Apparel. (Ed, SS 

Muthu), Elsevier

Pandit P, Nadathur GT and Jose S. 2019. Upcycled and low-

cost sustainable business for value-added textiles and 

fashion. pp 95-122.

In: Polymeric and Nanostructured Materials Synthesis, 

Properties, and Advanced Applications. CRC press, 

Taylor & Francis group, NJ, USA

 
Mandhyan PK, Shanmugam N, Patil PG and Dey SK. 2019. 

Inverse relaxation in oolymeric materials: Special 

reference to textiles. pp 23-36.

In: Sheep Produce: Wool, Mutton and Milk (Eds. VV 

Kadam, YP Gadekar, DB Shakyawar and AK Shinde) 

ICAR- Central Sheep and Wool Research Institute, 

Avikanagar, Rajasthan

Naqvi SMK and Shinde AK. 2019. Present status and 

prospects of sheep farming for wool and mutton 

production. pp 1-10.
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Shinde AK, Gadekar YP and Soni A. 2019. Prospects of dairy 

sheep in the country. A way forward. pp 30-41.

Gadekar YP, Soni A and Shinde AK. 2019. Slaughter waste 

management. pp 174-179.  

Gadekar YP, Soni A and Shinde AK. 2019. Value addition to 

mutton for diversified and functional products. pp 140-146.

Soni A, Gadekar YP and Shinde AK. 2019. Carcass evaluation 

of sheep for hygienic meat production.  pp 132-139.

Kadam VV and Gadekar YP. 2019. Nanotechnology 

applications in wool and meat products. pp. 120-125. 

Kumar Jyoti, Pandian SJ, Sonawane GG and Sharma SR. 

2019. Meat-borne infections and intoxications and their 

control. pp.147-152.

Sharma SR, Gadekar YP and Pandian SJ. 2019. Quality 

control of meat and milk products. pp.153-166.

Sonawane GG, Sharma SR, Kumar Jyoti and Pandian SJ. 

2019. Ante-mortem and post-mortem examination of 

sheep. pp.126-131.

Singh R and Mohapatra A. 2019. Sheep milk- nature's boon to 

mankind. pp. 42-46. 

Saxena VK and Vedamurthy GV. 2019. Molecular techniques 

for detection of food-borne pathogens for ensuring food 

safety. pp. 167-173.

In: Quality control and waste utilization for agriculture and 

dairy products. ISBN 978-93-8797-320-6.

Sharma H, Kumar S, Singh TP,  Soni Arvind and Sharma A. 

2019. Role of essential oils in meat and meat products. pp 

77-92.

In: Model Goat Management Practices and Value Addition in 

Goat Products. ICAR- Central Institute for Research on 

Goats, Makhdoom (Training programme sponsored by 

Directorate of Extension, Ministry of Agriculture and 

Farmers' Welfare, Government of India) 

Gadekar YP, Soni A, and Shinde AK. 2019. Prospects of small 

ruminant meat business in semi-arid regions. pp. 83-91.

Lecture delievered 

In: Natural Dyeing and Herbal Finishing, Jan 5-21, 2019, 

ICAR-CSWRI, Avikanagar

Jose S. Pretreatment in textiles. pp 01-06.

Jose S and Kumar A. Mordanting and dyeing methods.       

pp 15-21.

Kadam VV, Jose S and Shakyawar DB. Characterization of 

natural dyes. pp 22-28.

Kumar A. and Jose S. Functional and herbal finishing. pp 34-41.

Shakywar DB. Sources, Classification and extraction of 

natural dyes. pp 12-19.

Shanmugam N. Evaluation of natural dyed textiles for colour 

fastness properties. pp 37-42.  

In: Workshop on Sheep Database Management System, 

Jan 8-10, 2019, ICAR-CSWRI, Avikanagar

Kumar Arun and Sharma RC. 2019. Economic characters and 

record keeping in farm animals with special reference to 

sheep. pp 1-12.

Shinde AK. 2019. Sheep care and management practices. pp 

13-19.

Sahoo A. 2019. Sheep farming: managing feed resources and 

nutritional input. pp 20-33.

Swarnkar CP. 2019. Disease data analysis and flock health 

management. pp 34-58.

In: Laparoscope Aided Artificial Insemination and Embryo 

Transfer in Sheep sponsored by ICAR from Jan 14-23, 

2019, ICAR-CSWRI, Avikanagar

De K and Kumar D. 2019. Principles and practices of estrus 

induction, synchronization and superovulation in sheep. 

pp 72-82.

De K, Kumar D, Balagnur K and Bahire SV. 2019. Surgical 

method of embryo collection in sheep. pp 87-90

Kharche SD, Gangwar C and Kumar D. Evaluation, freezing 

and thawing of sheep embryos. pp 102-106.

Krishnappa B, Bahire SV and Kumar D. Cleaning and 

sterilization of AI equipment and preparation of artificial 

vagina. pp 29-32.

Krishnappa B, Bahire SV and Kumar D. Scope of early 

pregnancy diagnosis in accelerated lamb production. pp 

113-117.

Krishnappa B, Bahire SV, Kumar D, Naqvi SMK and Singh R. 

Laparoscope aided insemination with frozen-thawed 

semen in sheep. pp 66-71.

Krishnappa B, Kumar D and Paul RK. Freezing of ram semen 

using programmable cell freezer. pp 50-53.

Krishnappa B, Kumar V and Singh R. Selection and training of 

rams for semen collection. pp 26-28. 

Kumar D, Krishnappa B and Paul RK. Advances in ram semen 

cryopreservation. pp 45-49.
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Kumar V, Kumar D, Naqvi SMK, Krishnappa B and Singh R. 

Factors influencing success of artificial insemination in 

sheep. pp 118-120.

Mohapatra A. Judging the reproductive herd health for 

commercial sheep production. pp 128-129.  

Naqvi SMK, Kumar D and Krishnappa B. Scope and future 

perspective of assisted reproductive technologies in 

sheep. pp 13-25.

Paul RK, Krishnappa B and Kumar D. Scope and application of 

CASA technique in freezing of ram semen. pp 38-44.

Paul RK, Krishnappa B, Kumar D and Singh R. Advanced 

techniques for evaluating ram semen. pp 54-60.

Saxena VK, De K and Kumar, D. 2019. Recent advances in 

control of ovulation in sheep. pp 83-86.

Singh R, Kumar D and Kumar V. Reproductive organs and 

their physiological function. pp 9-12.

Sonawane GG, Kumar Jyoti and Pandian SJ. 2019. Risks and 

control of disease transmission through artificial 

insemination and embryo transfer technologies in sheep. 

pp 121-127. 

In: Advances in Small Ruminants Production System 

sponsored by Directorate of Sheep Husbandry Jammu 

for Veterinary Officers, 18-23 Feb 2019, ICAR-CSWRI, 

Avikanagar

A Sahoo. Nutritional requirement and feeding regimes of 

sheep for optimum reproduction and production. pp 37-43

Bahire SV, Krishnappa B and Kumar D. Estrus synchronization 

and artificial insemination in sheep. pp 80-84.

Bhatt RS, Sahoo A and Sankhyan SK. Strategic feeding for 

maximizing pre- and post- weaning growth of lambs. pp 52-

60.

De Kalyan, Kumar D, Sahoo A and Naqvi SMK. Environmental 

stress and sheep: impact, adaptation and mitigation. pp 

87-95

Gadekar YP, Soni Arvind and Shinde AK. Value addition to 

mutton and sheep milk. pp 143-148.

Gowane GR. Indian sheep breeds: production potential and 

breeding strategies for improvement. pp 6-10.

Jose S. Processing of wool for preparation of various woolen 

products. pp 154-158.

Khan FA. Important parasites of small ruminants and their 

control. pp 118-123.

Krishnappa B and Kumar D. Reproductive disorders and their 

management in small ruminants. pp 96-102.

Kumar Arun and GR Gowane. Sheep production in India: an 

overview. pp 1-5.

Kumar D, Krishnappa B and Kalyan De. Reproductive 

technologies for enhancing sheep productivity. pp 66-71.

Kumar Jyoti, Sonawane GG and Pandian SJ. Post mortem 

examination and laboratory techniques for disease 

investigation. pp 132-142.

Mallick PK.. Economics of sheep farming. pp -30-36.

Misra SS, Chauhan IS, Gowane GR and Kumar Arun. Goat 

production trends in India. pp 22-29.

Paul RK, Krishnappa B and Kumar S. Collection, evaluation 

and preservation of ram semen. pp 72-79.

Raj Kumar and Gurjar LR. Policies and schemes for 

development of sheep husbandry in India. pp 159-165.

Sankhyan SK and Sharma SC. Feed and fodder resources for 

sheep and their nutritive values. pp 44-51.

Shakyawar DB and Kadam V. Wool shearing, grading and 

quality evaluation. pp 149-153.

Sharma DK and Sharma SR. Ethno-veterinary practices in 

sheep husbandry. pp 103-107.

Sharma RC, Gowane GR, Kumar Arun and Kumar R.. Prolific 

sheep: significance in augmenting mutton production. pp 

11-21.

Sharma SC, Roop Chand and Chaturvedi RP. Establishment 

of grassland and pasture for higher fodder production. pp 

61-65.

Singh Raghvendar and Mohapatra Arpita. Properties and 

therapeutic potential of sheep milk. pp 85-86.

Sonawane GG, Kumar Jyoti and Pandian SJ. Pathology of 

important sheep and goat diseases. pp 124-131.

Swarnkar CP. Therapeutic management of important 

infectious diseases of small ruminants. pp 108-117.

In: Quality Control and Wet Processing of Textiles, Jul 10-

30, 2019, ICAR-CSWRI, Avikanagar

Gowane GR. Statistical analysis of test results. pp 39-46.

Jose S. Application of spectroscopy in textiles. pp 33-38.

Jose S. Pre-treatment for natural fibres. pp 47-52.

Jose S.  Analytical tools in textile chemistry. pp 70-76.

Kadam VV. Fabric quality: parameters and testing. pp 16-24.

Kadam VV and Jose S. Nano-finishing of textiles. pp 59-62.

Kumar A. and Shakywar DB. Carpet quality assessment. pp 

25-32.

Kumar A. Dyeing of natural fibres. pp 53-58.
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Shakyawar DB. Natural Fibres: A choice for sustainable 

fashion. pp 1-7.

Shakywar DB. Eco-friendly synthesis of nanomaterials.           

pp 67-69.  

Shanmugam N. Fibre identification and analysis of fibre and 

yarn properties. Pp 8-15.

Shanmugam N. Testing for colour fastness properties.           

pp 63-66.

In: Quality Evaluation and Value Addition to Sheep 

Produce with Special Reference to Wool and Mutton, 

ICAR sponsored short course, Sep 16-25, 2019, ICAR-

CSWRI, Avikanagar

Gadekar YP, Soni A and Shinde AK. Slaughter waste 

management. pp 174-180. 

Gadekar YP, Soni A and Shinde AK. Value addition to mutton 

for diversified and functional product.  pp 140-146.  

Gowane GR. Experimental design and statistical analysis of 

data. pp 181. 

Jose S. Physical and chemical properties of wool.  pp 67-71. 

Jose S. Chemical processing of wool. pp 102-107.

Kadam VV. Wool impurities and its removal. pp 72-75. 

Kadam VV. Wool follicle development, fibre microstructure 

and quality. pp 54-60. 

Kadam VV, Gadekar YP. Nanotechnology applications in wool 

and meat products. pp 120-125. 

Kumar A. Yarn manufacturing – Woollen, worsted and Dref 

spinning. pp 76-83. 

Kumar A, Mallick, Misra SS and Gowane GR. Sheep genetic 

resources and their improvement for mutton and wool 

production. pp 11-20.  

Kumar A. Fabric, carpet and felt manufacturing. pp 84-93.

Kumar J, Pandian, SJ, Sonawane GG and Sharma SR. Meat 

borne infections and intoxications and their control. pp 

147-152.

Naqvi SMK and Shinde AK. Present status and prospects of 

sheep farming for wool and mutton production. pp 1-10.  

Sahoo A. Nutrition and feeding of sheep for meat and wool 

production. pp 21-29.  

Saxena VK and Vedamurthy GV. Molecular techniques for 

detection of food-borne pathogens for ensuring food 

safety. pp 167-173.  

Shakyawar DB. Introduction to wool and speciality fibres. pp 

47-53. 

Shakyawar DB. Indian wool: shearing, skirting, grading and 

marketing. pp 61-66. 

Shakyawar DB. Waste management in wool processing. pp 

115-119. 

Shinde AK, Gadekar YP and Soni A. Prospects of dairy sheep 

in the country: a way forward. pp 30-41.  

Sharma SR, Gadekar YP and Pandian SJ. Quality control of 

meat and milk products. pp 153-166. 

Shanmugam N. Quality evaluation of yarn and fabric. pp 94-101. 

Shanmugam N. Products and applications of wool. pp 108-114.

Singh R and Mohapatra A. Sheep milk: Nature's boon to 

mankind. pp 42-46.

Sonawane GG, Sharma SR, Kumar J and Pandian SJ. Ante-

mortem and post-mortem examination of sheep. pp 126-131.

Soni A. Gadekar YP and Shinde AK. Carcass evaluation of 

sheep for hygienic meat production.  pp 132-139.

In: Winter School on “Livestock Production and Climate 

Change: Impact, Adaptation and Mitigation”, from Sep 

24 to Oct 14, 2019, ICAR-NIANP, Bengaluru

Naqvi, SMK and Kumar, V.2019. Shelter and feeding 

strategies to combat effect of climate change on sheep 

production. 

In: Training mannual of MANAGE, Hyderabad sponsored 

program on Certified Livestock AdvisorCourse on “A 

holistic approach to sheep production” for Veterinary 

Officers, from Nov 21 to Dec 5, 2019, ICAR-CSWRI 

Avikanagar

Bhatt RS. Advances in feeding for enhanced mutton 

production. pp 87-96.

Devi Indu, Kumar Rajiv and Kumar Arun. Record keeping in 

sheep husbandry practices. pp 23-27. 

Gadekar YP, Soni Arvind and Shinde AK. Sheep meat 

processing and marketing. pp 147-152.

Gowane GR and Kumar Arun. Sheep breeds and scientific 

breeding in India. pp 18-20

Gurjar LR and Raj Kumar.  Role of extension services in sheep 

husbandry. pp 166-168.

Kadam V, Shakyawar DB and Kumar Ajay. Wool harvesting, 

processing and value addition. pp 157-160.

Khan FA. Alternative methods for controlling gastrointestinal 

nematode infection in sheep pp 130-139.

Krishnappa B, Mahla AS, Kumar D and Singh Raghavendar. 

Early pregnancy tests and imaging techniques in sheep. 

pp 51-58.
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Kumar Arun, Mallick PK, Gowane GR, Misra SS and Sharma 

RC. Breeding policies and schemes for sheep production 

in India. pp 10-17.

Kumar D and Saxena VK. Reproductive physiology of sheep. 

pp 36-45.

Kumar Jyoti, Pandian SJ, Sonawane GG, Swarnkar CP and 

Sharma SR. Infectious diseases of economic importance 

in sheep. pp 112-120.

Mahla AS, Krishnappa B and Dangi SS. Abortion in sheep in 

India. pp 59-68.

Mallick PK, Chauhan I and Gowane GR. Sheep purchase, 

quarantine, isolation, transportation guidelines. pp 7-9.

Misra SS and Chauhan I. Indices of profit in sheep rearing. pp 

21-22.

Mohapatra Arpita and De K. Stress in sheep and its impact on 

production. pp 69-71.

NaqviSMK and Shinde AK.  Present status and prospects of 

sheep farming for wool and mutton production. pp 1-6. 

Pandian SJ, Kumar Jyoti, Sonawane GG, Khan FA and 

Sharma SR. Non-infectious diseases of economic 

importance in sheep. pp 121-129.

Paul RK, Krishnappa B, Sangrathna B and Kumar D. Recent 

techniques of semen evaluation. pp 46-50.

Sahoo A and Sarkar Srobana. Neonatal sheep: Care and 

management. pp 97-99.

Sankhyan SK. Role of trace elements, minerals and vitamins 

in small ruminant feeding. pp 72-79.

Shanmugam N and Jose S. Wool production, quality and 

waste management. pp 161-165.

Sharma RC, Gowane GR, Kumar Arun and Chauhan I. Prolific 

sheep: Indian experience. pp 28-33.

Sharma SC, Lal B and Meena RL. Fodder production and 

processing for sheep. pp 80-86.

Sharma SR, Pandian SJ, Kumar Jyoti and Sonawane GG. 

Preventive health interventions in sheep. pp 145-146.

Singh Raghvendar and Mohapatra Arpita. Uniqueness of 

sheep physiology and adaptation in tropics and temperate 

regions. pp 34-35.

Sonawane GG., Pandian SJ, Kumar Jyoti and Sharma SR. 

Importance of clinical pathology in the diagnosis of sheep 

diseases. pp 140-144.

Soni Arvind, Gadekar YP and Shinde AK. Food-borne 

diseases of animal origin: An overview. pp 153-156.

Swarnkar CP. Gastrointestinal nematodes: Epidemiology, 

anthelmintic resistance and management in small 

ruminants. pp 100-111.

In: Workshop on Innovative tool for teaching in Animal 

Physiology, from Dec 10-12, 2019, ICAR-NDRI, Karnal

Kumar V. 2019. Methodologies for effective teaching in Animal 

Physiology. 

Popular articles /Pamphlets / Folders

Popular articles

;ksxs'k ih- xkMsdj] vt; dqekj f'kans] vjfoUn lksuh vkSj j.kèkhj flag 

HkV~VA 2019A [kjxks'k ds Qj ls rS;kj fofo/k mRiknA [ksrh]        

72% 44&46A

bUnw nsoh] jktdqekj] jes'k pUnz 'kekZ ,oa vfiZrk egkik=zkA i'kq ikyu dh 

nSfud xfrfof/k;ksa ds izca/ku esa efgykvksa dh HkwfedkA jk"Vªh; i'kq 

vkuqoaf'kdh lalk/ku C;wjksa] djuky }kjk laikfnr Þi'kq/ku izdk'kß 

n'ke vad] i`"B 57&61A

fueZyk lSuh] xkSl vyh ,oa v”kksd dqekjA 2019A “kq"d {ks=ksa esa HksM+ksa dk 

iks"k.k&izca/kuA “kq"d {ks=ksa esa d`f"k mRiknu c<+kus gsrq ,dhd`r [ksrh 

iz.kkyh izca/kuA Hkkd`vuqi&dsUnzh; “kq"d {ks= vuqla/kku laLFkku] 

izknsf”kd vuqla/kku laLFkku] chdkusj] i`"B 131&138A

jxa yky ehuk] eg's k pUn ehuk] cuokjh yky] ljq 's k pUn z 'kek Z vkjS  vkrcZ Uèk q

lkg w A 2019A o"kkdZ kyhu ?kkl l s dek, a euq kQkA [krs h] 72% 41&43A

jktho dqekj] vej flag ehuk ,oa v:.k dqekjA 2019A cqUnsy[kaM {®= ds 

fy, lesfdr HksM+ ,oa cdjh dk ikyu% ,d leh{kkA Ñf"k&thou] 

f}rh; vad] i`"B 23&25A 

v”kksd dqekj] fueZyk lSuh] vfer dqekj] pUnu izdk”k] vk”kh"k pksiM+k 

,oa ,p ds u:ykA 2019A nq/kk: Ik”kqvksa esa iztuu dk oSKkfud 

izca/ku ̂ ^Ms;jh m|eh d`f"k foKku dsUnz] Hkkd`vuqi&dsUnzh; “kq"d {ks= 

vuqla/kku laLFkku] tks/kiqjA

Indu Devi,Sharma RC and Kumar A. 2019. Bahuprajnak 

Avishaan bhed se adhik aay. Kheti (Nov Issue): 3-6.

Jose S. 2019. Peanut skin: A source of sustainable ecofriendly 

dye for textiles. Freedom blog.

Raj Kumar, Meena RL, Gurjar LR, Indu Devi, Sahoo A, Rohilla 

PP and Singh SK. 2019. Memnaprash: A boon to sheep 

farmers for harnessing higher lamb weight. Indian Farming 

69: 07-08.

In: Scientific Rabbit Rearing Manual (SK Sankhyan, RS 

Bhatt, Raj Kumar, SJ Pandian, Arvind and A Sahoo, 

Eds.), ICAR-CSWRI, Avikanagar

Balaganur K, Mahla AS and Kumar D. 2019. Reproductive 

diseases / disorders and their management in commercial 

rabbitry. pp. 31-33.
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Dangi SS, Kumar V, Mahla AS and Kumar D. 2019. 

Information about basic physiology of rabbit. pp. 6-7.

Kumar D, Balaganur K and Mahla AS. 2019. Reproduction in 

rabbits. pp. 15-17.

Kumar V, Dangi SS, Paul RK, Kumar D, Naqvi SMK and Singh 

R. 2019. Environmental factors affecting rabbit farming 

and preventive measures.pp. 26-28.

Saxena VK. 2019. Importance of Ethics in Rabbit Rearing.pp. 

29-30.

Folders

v”kksd dqekj] fueZyk lSuh] vk”kh"k pksiMk] pUnu izdk”k] xkSl vyh ,oa 

,p ds u:ykA 2019A HksMksa esa d`f=e xHkkZ/kku vkuqokaf”kd lq/kkj dh 

oSKkfud fof/kA Hkk-d`-v-i-&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] 

e: {ks=h; ifjlj] chdkusjA

 xkSl vyh] ,p ds u:yk] fueZyk lSuh] vk”kh"k pksiMk] pUnu izdk”k ,oa 

v”kksd dqekjA 2019A “kq"d {ks= esa gjk pkjk izkIr djus d fy,          

CO-4 ladj uSfi;j% ojnku- Hkk-d`-v-i-&dsUnzh; HksM+ ,oa Åu 

vuqla/kku laLFkku] e: {ks=h; ifjlj] chdkusj A

xkSl vyh] ,p ds u:yk] fueZyk lSuh] vk”kh"k pksiMk] pUnu izdk”k ,oa 

v”kksd dqekjA 2019A e: {ks= ifjfLFkfrdh esa HksM+ksa ds fy, ik;h 

tkus okyh eq[; mi;ksxh pkjk ouLifr;k¡A Hkk-d`-v-i-&dsUnzh; HksM+ 

,oa Åu vuqla/kku laLFkku] e: {ks=h; ifjlj] chdkusjA

th vkj xokus] ,l ,l feJk] ih ds efyd ,oa v:.k dqekjA vf/kd ekal 

mRiknu d¢ fy, ekyiqjk ÒsM+A ,e ,l ih ih] ekyiqjk] Hkk-d`-v-i-

&dsUnzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxjA

Gowane GR, Misra SS, Mallick PK, Sharma LM, Akram N and 

Kumar Arun. 2019. Standard Operation Procedures. 

MSSP, Malpura, ICAR-CSWRI, Avikanagar.

Narula HK, Kumar Ashok, Saini Nirmala, Chopra Ashish and 

Ali Ghosh. 2019. Overview of ICAR CSWRI-ARC, Bikaner. 

ICAR- Central Sheep and Wool Research Institute, 

Avikanagar.

Thirumaran SMK, Pachaiyappan K, Thirumurugan P, Nagarajan 

G, Rajendiran AS and Murali G. 2019. PPR disease. SRRC, 

Mannavanur.

Thirumaran SMK, Pachaiyappan K, Thirumurugan P, 

Nagarajan G, Rajendiran AS and Murali G. 2019. Blue 

Tongue disease. SRRC, Mannavanur.

Thirumaran SMK, Pachaiyappan K, Thirumurugan P, 

Nagarajan G, Rajendiran AS and Murali G. 2019. Disease 

prevention in sheep husbandry. SRRC, Mannavanur.

Broadcasting Programme

Participant Date Agency

RC Sharma 15.01.2019 All India Radio, Jaipur
 27.05.2019
 26.10.2019

Arvind Soni 13.03.2019 All India Radio, Jaipur
 20.06.2019

Raghvendar Singh 09.10.2019 All India Radio, Jaipur
 06.12.2019

YP Gadekar 12.07.2019 All India Radio, Jaipur

AS Rajendiran 16.10.2019 All India
  Radio,Kodiakanal

Arpita Mohapatra 11.12.2019 All India Radio, Jaipur

Vijay Kumar 11.12.2019 All India Radio, Jaipur

Ajay Kumar 24.12.2019 All India Radio, Jaipur

Telecasting Programme

Participant Date         Agency

SR Sharma 17.01.2019 Hello Kisan, 
  DD Kisan, New Delhi

ICAR-CSWRI 06.03.2019 Gaon Connection TV
   channel, YouTube 
  (http://bit.ly/2Y3ISE5)

Arun Kumar 16.05.2019 Hello Kisan, DD Kisan,
 21.11.2019 New Delhi  
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Gene bank registration

Contributors Year Sequence Accession No.

Rajiv Kumar, Meena AS, 2019 K33 mRNA of Magra sheep (4) MN514626 to MN514629

Ajay Kumar, Chopra A  KRT1.2 (exon 1) of Magra sheep (3) MN128708 to MN128710

and Kumar Arun   KRT1.2 (exon 6, 7) of Magra sheep (4) MN418064 to MN418067

Meena AS, Kumar Rajiv, 2019 KRT1.2 (exon 4, 5) of Magra sheep (7) MN418057 to MN418063

Kumar Ajay, Chopra A 

and Kumar Arun

Meena AS, Kumar Rajiv, 2019 K82 mRNA of Magra sheep (3) MN635610 to MN635612

Chopra A and Kumar Arun   K82 mRNA of Malpura sheep (2) MN635613 to MN635613

Rajiv Kumar, RC Sharma,  2019 5'-UTR region of BMPR1B gene in prolific Avishaan sheep (3) MN128705 to MN128707

GR Gowane and   5'- UTR region of BMPR1B gene in prolific Garole sheep (2) MN514630 to MN514631

Arun Kumar  5'- UTR region of BMPR1B gene in Malpura sheep (2) MN514632 to MN514633

  5'- UTR region of BMPR1B gene in Patanwadi sheep (2)  MN514634 to MN514635

  Exon 8 region of BMPR1B gene in Garole sheep (1) MN720162 

  Exon 8 region of BMPR1B gene in Malpura sheep (2) MN720163 to MN720164 

  Exon 8 region of BMPR1B gene in Patanwadi sheep (2) MN720165 to MN720166 

  Exon 8 region of BMPR1B gene in Avishaan sheep (2) MN720167 to MN720168

Sahoo A  Streptococcus lutetiensis RSAA21 MH455236

  Streptococcus lutetiensis RSAA23 MH455237

  Lactococcus lactis RSAA24 MH455238

  Lactococcus garvieae RSAA26 MH455239

  Bacillus firmus RSAA27 MH455240

  Lactococcus lactis RSAA28 MH455241

  Streptococcus gallolyticus RSAA30 MH455242

  Bacillus firmus RSAA 31 MH455243

  Streptococcus lutetiensis RSAA33 MH455244

  Bacillus sp. RSAA34 MH455245

  Bacillus coagulans RSAA35 MH455246

  Clostridium botulinum RSAA36 MH455247

  Streptococcus sp. RSAA37 MH455248

  Lactobacillus sp. RSAA38 MH455249

  Streptococcus gallolyticus RSAA39 MH455250

  Streptococcus sp. RSAA40, 41, 45 MH455251, 52, 56 

  Bacillus sp. RSAA42  MH455253 

  Streptococcus bovis RSAA43, 44 MH455254, 55

  Millionella massiliensis RSAA46 MH455236 

  Rarimicrobium hominis RSAA47 MH455237 

  Pyramidobacter piscolensis RSAA48  MH455238 

  Christensenella massiliensis RSAA49 MH455239 

  Actinomyces ruminicola RSAA50 MH455240 

  Bacillus patramycoides RSAA53 MH455241 

  Actinomyces massiliensis RSAA54 MH455242 

  Propionibacterium acidifaciens RSAA55 MH455243 

  Clostridium sporogenes RSAA56 MH455244 

   MH455245

Nagarajan G, Dinesh 2019 Double stranded RNA binding protein gene of Orf virus  MN513052

Babu KS, Thirumaran  from Kodai hills

SMK, Thirumurugan P

Murali G, Pachaiyappan

Murali G, Pachaiyappan

K and Rajendiran AS
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Awards and Recognition

Recepiant/s    Year                Award/Recognition Venue

ICAR-CSWRI 2019 vfoiqat d® o"kZ 2017&18 d¢ fy,   NASC Complex, New Delhi

  x.®'k'kadj fo?kkFkhZ fganh if=dk iqjLdkj 

Arun Kumar  2019 Distinguish Scientist Award ICAR-NRC on Seed Spices, Ajmer

YP Gadekar, Arvind Soni,  2019 Best oral presentation National Seminar on Current Scenario and 
AK Shinde and RS Bhatt   Future Strategies for Augmenting Productivity 
Swarnkar CP, Khan FA and    of Small Ruminants, BASU, Patna 
Singh D

Chopra A, Narula HK, 2019 Best oral Presentation National Symposium on Animal Genetic
Kumar Ashok and    Resources for Food and Social Security and 
Prince LLL   XVI Annual Convention of SOCDAB, ICAR-
   NBAGR, Karnal

Gadekar YP, Soni A,  2019 Best Oral presentation International Symposium and Conference 
Shinde AK and Sahoo A    “IMSACON-IX”,  CSK HPKV, Palampur

Gadekar YP, Soni A,  2019 Best Poster presentation National Seminar on Current Scenario and
Shinde AK and Bhatt RS    Future Strategies for Augmenting Productivity 
   of Small Ruminants, BASU, Patna

Soni A, Gadekar YP,  2019 Best Oral presentation International Symposium and Conference
Shinde AK and Bhatt RS    “IMSACON-IX”,  CSK HPKV, Palampur

Meel SK, Pandey A,  2019 Best Poster presentation International Symposium and Conference
Gadekar YP, Soni A,    “IMSACON-IX”,  CSK HPKV, Palampur
Gurjar AS and Chauhan VK

Talukder S, Mendiratta SK, 2019 Best Oral presentation International Symposium and Conference 
Kumar RR, Soni A, Chand S,   “IMSACON-IX”,  CSK HPKV, Palampur
 Agrawal RK and Bardhan D  

Soni A, Mendiratta SK,  2019 Best Oral presentation International Symposium and Conference
Talukder S, Kumar RR,    “IMSACON-IX”,  CSK HPKV, Palampur
Chand S, Gadekar YP 
and Jaiswal RK

Thakur N, Mendiratta  2019 Best Oral presentation International Symposium and Conference 
SK, Chauhan G,   “IMSACON-IX”,  CSK HPKV, Palampur
Agarwal RK and Soni A

Kumar S, Kandeepan G, 2019 Best Poster presentation International Symposium and Conference
Soni A and Vishnuraj   “IMSACON-IX”,  CSK HPKV, Palampur

Arun Kumar, A Sahoo,  2019 Invited/Lead speaker National Seminar on Current Scenario and
AK Shinde, FA Khan,    Future Strategies for Augmenting Productivity 
and CP Swarnkar   of Small Ruminants, BASU, Patna

AK Shinde 2019 Invited/Lead speaker International Symposium and Conference of
   Indian Meat Science Association on Advances 
   in Production, Processing and Quality 
   Assurance of Muscle Foods for Improved 
   Health and Nutritional Security. CSHPKVV, 
   Palampur 
   National Seminar on Prospects of 
   Goat in India: A pathway for Sustainable 
   Livelihood Security, Nanaji Deshmukh State 
   Veterinary University, Jabalpur 
   Importance of small    Ruminants Farming 
   Systems in Livelihood under changing
   Climate, Winter School on Livestock and
   Climate Change: Impact, Adaptation and 
   Mitigation, NIANP, Bengaluru
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Arun Kumar 2019 Invited/Lead speaker National Conference on Livelihood 
   improvement through sustainable Livestock 
   Production, ICAR- CIRC, Meerut
   Annual Review Conference of KVK zonal 
   ATARI-Jodhpur Technological breakthrough 
   for sheep production in Rajasthan, MPAUT, 
   Udaipur

DB Shakyawar 2019 Invited/Lead speaker Golden Jubilee International Conference on 
   New Millinnia Agriculture Novel Trends and 
   Future Scenario, CCS HAU, Hisar 
   International Conference on Advance in 
   Textile Materials and Processes, UPTTI, 
   Kanpur

CP Swarnkar 2019 Invited/Lead speaker Workshop on Sheep Data Base Management 
   System, ICAR-CSWRI, Avikanagar

Ajay Kumar 2019 Invited/Lead speaker UP Textile Technology Institute, Kanpur

VV Kadam 2019 Invited/Lead speaker UP Textile Technology Institute, Kanpur
   College of Textiles, CCS HAU, Hisar

Seiko Jose 2019 Invited/Lead speaker UP Textile Technology Institute, Kanpur

YP Gadekar 2019 Invited/Lead speaker Model Training Course on Model Goat
   Management Practices and Value Addition in
   Goat Products, ICAR-CIRG, Makhdoom 

stICAR-CSWRI 2019 1  prize for exhibition National Sarson Vigyan Mela, ICAR-DRMR 

   Bharatpur 

   Farmer fair at ICAR-NRCSS, Ajmer

Recepiant /s    Year                Award/Recognition Venue
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Participation in Conferences / Meetings / Workshops / Symposia / Trainings / Deputations / Interactive 

Meet / Kisan Goshti

Scientist(s)                                                       Participation

Raghvendar  National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 
Singh Feb, 2019
 MDP on Leadership Development (A Pre-RMP Programme) at ICAR-NAARM, Hyderabad, 11-22 Jun, 2019
 Pashu Aaarogya Mela at Mathura, 11 Sep, 2019

th 37  meeting of Governing Body of Central Wool Development Board at Udyog Bhawan, New Delhi, 17-18
  Sep, 2019
 Interactive Meet at Birla Institute of Scientific Research, Jaipur, 9 Oct, 2019

th 26  Foundation Day at ICAR-DRMR, Bharatpur, 20 Oct, 2019 
 Scientific Advisory Committee meeting at KVK Chomu, Jaipur, 21 Oct, 2019 
 Meeting of Human Ethical Committee at BPS Institute of Higher Learning, Khanpur Kalan, (BPS Mahila
  Viswavidyalaya), Government of Haryana as VC nominee, 22 Oct, 2019
 National Dialogue on Land Use for Integrated Livestock Development at NASC Complex, New Delhi, 1-2 Nov, 2019
 National Conference on Livelihood Improvement through Sustainable Livestock Production at ICAR-CIRC,
 Meerut, 3-4 Nov, 2019
 Meeting with Senior Officers of Government of Rajasthan at Planning/Coordination Department, Government
 of Rajasthan, 8 Nov, 2019 
 Annual Review Meet for Network Project on Sheep Improvement and Mega Sheep Seed Project at NASC
 Complex, New Delhi, 25-26 Nov, 2019 
 Kisan Goshti at Kotda village of Bikaner in Magra Field Project under Network Project on Sheep Improvement
 programme, 29 Nov, 2019
 Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Arun Kumar Workshop on Sheep Data Base Management System at ICAR-CSWRI, Avikanagar, 8-10 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
rd 3  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

A Sahoo National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 

 Feb, 2019

 Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

AK Shinde National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 

 Feb, 2019

 State Level Executive Committee (SLECT) Meeting of Integrated Development for Small Ruminants and 

 Rabbits, Secretariat, Government of Rajasthan Jaipur, 15 Jul, 2019
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Scientist (s)                                                       Participation

 Workshop on Policy for Scientific Social Responsibility (SSR), organised by TIFAC and NIAM at State 

 Institute of Agriculture Management, Jaipur, 13 Aug, 2019

SR Sharma Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

RC Sharma Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

N Shanmugam  National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 

 Feb, 2019

FA Khan National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna,14-16 

 Feb, 2019

 Annual workshop of AIl India Network Programme on Gastrointestinal Parasitism at NASC Complex, New 

 Delhi, 12 Aug, 2019

 International Conference on Biotechnological advances in Medicinal Plants and Natural Products at Green

 city University, Bangaluru, 19-20 Sep, 2019

 Workshop and Review Meeting of ZTMUs/ITMUs/ABIs at NASC Complex, New Delhi, 4-5 Oct, 2019

AS Rajendiran XXVI meeting of ICAR regional committee No. VIII, ICAR-Indian Institute of Horticultural Research, 

 Bengaluru, 6-7 Sep, 2019

Davendra  National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb, 

Kumar 2019

 Workshop for Vigilance Officer of ICAR at ICAR-NAARM, Hyderabad, 31 Oct - 1 Nov, 2019

 Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

PK Mallick Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

HK Narula XVI SOCDAB National Symposium: Animal Genetic Resources for Food and Social Security, ICAR-NBAGR, 

 Karnal, 7-8 Feb, 2019

Vijay Kumar Workshop on Innovative tool for teaching in Animal Physiology at ICAR-NDRI, Karnal, 10-12 Dec, 2019

CP Swarnkar 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

 Annual workshop of AIl India Network Programme on Gastrointestinal Parasitism at NASC Complex, New 

 Delhi, 12 Aug, 2019

 Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

GR Gowane Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

 Ashish Chopra XVI SOCDAB National Symposium: Animal Genetic Resources for Food and Social Security, ICAR-NBAGR, 

 Karnal, 7-8 Feb, 2019

SJ Pandian Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

Raj Kumar Farmer Scientist Interactive Meet at ICAR-CSWRI, Avikanagar, 10 Dec, 2019

 Skill development training programme under Agriculture Skill council of India at  KVK, Udaipur, 17-19 Dec,2019

YP Gadekar National Seminar of Indian Society for Sheep and Goat Production and Utilization at BASU, Patna, 14-16 Feb, 2019
th International Symposium and 9  Conference of Indian Meat Science Association, CSK HPKV, Palampur, HP,

  6-8 Nov, 2019

thArvind Soni International Symposium and 9  Conference of Indian Meat Science Association, CSK HPKV, Palampur, HP, 

 6-8 Nov, 2019
th IV    convention of AMST and National Seminar, NTR CoVS, Gannavaram, AP, 6-7 Feb, 2019
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ABBREVIATIONS

ADF Acid Detergent Fibre

ADG Average Daily Gain 

AgNPs Silver Nano Particles

AI Artificial Insemination

AICRP All India Coordinated Research Project

ALH Amplitude of Lateral Head Displacement

ARC Arid Region Campus

ATMA Agriculture Technology Management Agency

BMPR Bone Morphogenetic Protein Receptor

bp Base Pair

BUN Blood Urea Nitrogen

BZ Benzimidazole

CAZRI  Central Arid Zone Research Institute

CE  Carbon Efficiency

CEP Cauda Epididymal Plasma

CFB  Complete Feed Block

CFs   Carbon Footprints

CFY   Carbon Footprint Yield

CIRB Central Institute for Research on Buffalo

CIRG  Central Institute for Research on Goats

CLA  Conjugated Linolenic Acid

CO -e  Carbondioxide Equivalent2

CP Crude Protein

CRISP Cysteine-Rich Secretory Protein

CSI   Carbon Sustainability Index

CSWRI Central Sheep and Wool Research Institute

CT Condensed Tannin

CWMP Conventional Worm Management Programme

DARE Department of Agricultural Research and 

Education

DAS Days After Sowing

DBT  Department of Biotechnology

DCPI Digestible Crude Protein Intake

DDM  Digestible Dry Matter

DEAE  Diethylaminoethyl

DFA Dry Fodder Accumulation

DFY Dry Fodder Yield 

DM  Dry Matter

DMI  Dry Matter Intake

DMY Dry Matter Yield

DNA Deoxyribose Nucleic Acid

DPPH  2,2- diphenyl-1-picrylhydrazyl

DRMR Directorate of Rapeseed Mustard Research 

DST Department of Science and Technology

EADR Equivalent Average Death Rate

EDX  Energy Dispersive X-ray Spectroscopy

ENTV-1 Enzootic Nasal Tumor Virus-1

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

FE-SEM Field Emission-Scanning Electron Microscopy

FTIR Fourier Transform Infrared

GA German Angora

GAPDH  Glyceraldehyde 3-Phosphate Dehydrogenase

GFY  Greasy Fleece Yield

GI  Gastrointestinal

GMM GM x Malpura

GnRH  Gonadotrophin Releasing Hormone

GSS General Systemic State

H Hour

HA Haemagglutination

Hb Haemoglobin

HRD Human Resource Development

HT Hydrolysable Tannin

IICD Indian Institute of Craft Designing

IARI  Indian Agricultural Research Institute

ICAR Indian Council of Agricultural Research

ISSGPU Indian Society for Sheep and Goat Production 

and Utilization

IVRI Indian Veterinary Research Institute

JD Johne's Disease

kD Kilo Dalton

KVAFSU  Karnataka Veterinary, Animal and Fisheries 

Sciences University

L  Larvae fourth stage4
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LL  Lactation Length

LRS Livestock Research Station

LSB Litter Size at Birth

LSW  Litter Size at Weaning

LWB Litter Weight at Birth

LWW Litter Weight at Weaning

MANAGE National Institute of Agricultural Extension 

Management

MAP Mycobacterium avium subsp. paratuberculosis

MC  Maize Cake

ME  Metabolizable Energy

MEI Metabolizable Energy Intake

MGMG Mera Goan Mera Gourav

MHC Major Histocompitability

MJ Mili Jule

MLT  Melatonin

MPKV  Mahatama Phule Krishi Vishvavidyalaya

MR Milk Replacer

msl Mean Sea Level

MSSP Mega Sheep Seed Project

MWMP Modified Worm Management Program

NAARM National Academy of Agricultural Research 

Management

NCBI  National Centre for Biotechnology Information

NDF Neutral Detergent Fibre

NGO Non Governmental Organization

NICRA National Innovations on Climate Resilient 

Agriculture

NTRS  Northern Temperate Regional Station

NWPSI  Network Programme on Sheep Improvement

OM OrganicMatter

ORF Open Reading Frame

P Progesterone4 

PC Project Coordinator

PCR  Polymerase Chain Reaction

PG Postgraduation

PGRIAS Post Graduate Research Institute in Animal 

Sciences 

PM Post Mortem

PPR Peste-des-Petits Ruminants

PUFA Poly Unsaturated Fatty Acid

QRT Quinquennial Review Team

RAJUVAS Rajasthan University of Veterinary and Animal 

Sciences

RAC  Rsearch Advisory Committee

RBC Red Blood Cell

RBPT  Rose Bengal Plate Test

RDN  Recommended Dose of Nitrogen

RE Restriction Enxyme

RH Relative Humidity

R line  Resistance-line

RNA Ribonucleic Acid

RT-PCR Real time Polymerase Chain Reaction

SB Sheep Breeding

SC Soviet Chinchilla

SCFA  Short Chain Fatty Acid

SDS-PAGE Sodium Dodocyl Sulfate – Polyacrlamide Gel 

Electrophoresis

SCSP Schedule Caste Sub Plan

SEM  Scanning Electron Microscopy

S line  Susceptible-line

sodA Super Oxide Dismutase A 

SOC  Soil Organic Matter

SRL Strained Rumen Liquor

SRRC  Southern Regional Research Centre

SSCP Single Strand Conformation Polymorphism

SVVU Sri Venkateswara Veterinary University

TANUVAS Tamil Nadu University of Veterinary and Animal 

Sciences

TBARS Thiobarbituric Acid Reactive Substances

TCA-ppt-N Trichloroacetic acid-Percipitated-Nitrogen

THI  Thermal Humidity Index

THR  Thrombogenic Index

TLMY Total Lactation Milk Yield

TOT  Transfer of Technology

TPI  Twist Per Inch

TSP Tribal Sub-Plan 

UPF  Ultrviolet Protection Factor

UTR  Yntranslated Region

UV Ultraviolet

VTCC Veterinary Type Culture Collection

WCI  Wind Chill Index

WG White Giant 
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Scientific, Technical and Administrative Staff 

(As on 31.12.2019)

Dr Raghvendar Singh, Director (Acting)

Animal Genetics and Breeding Division 

Dr Arun Kumar                  Principal Scientist & Head (Acting)

Dr R.C. Sharma  Principal Scientist

Dr P.K. Mallick  Principal Scientist 

Dr S.S. Misra  Principal Scientist

Dr Rajiv Kumar  Scientist

Mr A.S. Meena   Scientist

Dr Om Prakash Koli      CTO (Farm Manager)

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 A.K. Shinde  Principal Scientist

Dr S.K. Sankhyan  Principal Scientist 

Dr R.S. Bhatt  Principal Scientist

Dr S.C. Sharma  Principal Scientist

Dr Banwari Lal            Scientist

Dr Srobana Sarkar  Scientist 

Dr R.B. Sharma  CTO

Mr M.C. 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 S.M.K. Naqvi  Principal Scientist

Dr Davendra Kumar   Principal Scientist 

Dr Vijay Kumar   Senior Scientist 

Dr Vijay Kumar Saxena  Scientist 

Dr Rajni Kumar Paul  Scientist

Dr Krishnappa Balagnur         Scientist

Dr S.V. Bahire                        Scientist

Dr Arpita Mohapatra  Scientist

Dr S.S. Dangi                        Scientist

Dr A.S. Mahla                        Scientist

Mr Ranjit Singh                    ACTO

Mr K.C. Sharma  Senior Technical Officer

Animal Health Division
 
Dr S.R. Sharma  Principal Scientist & I/C

Dr F.A. Khan  Principal Scientist 

Dr G.G. Sonawane               Principal Scientist

Dr C.P. Swarnkar  Scientist (SG)

Dr S.J. Pandian  Sr. Scientist

Dr D.K. Sharma  Scientist (On study leave)

Dr S. Rajapandi  ACTO

Textile Manufacturing and Textile Chemistry Division

Dr D.B. Shakyawar   Principal Scientist & I/C

Dr N. Shanmugam          Principal Scientist 

Dr Ajay Kumar  Serior 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 S.C. Sharma  Principal Scientist & I/C

Dr Raj Kumar  Scientist

Dr L.R. Gurjar  Scientist

Dr Rang Lal Meena  Scientist 

Dr S.L. Sisodia  CTO (Vety Officer)

Mr B.S. Sahu  CTO

Mr Ratan Lal Bairwa  ACTO

Mr D.K. Yadav   Technical Officer 

Livestock Products Technology Section

Dr A.K. Shinde  Principal Scientist & I/C

Dr Y.P. Gadekar  Scientist

Dr Arvind Soni  Scientist

Prioritization, Monitoring and Evaluation

Dr A.K. Shinde  Principal Scientist & I/C

Dr C.P. Swarnkar  Scientist (SG)

Dr Y.P. Gadekar  Scientist

Mr J.P. Meena  ACTO

Mr S.C.Dayama   Technical Officer

ATIC 

Dr Raj Kumar  Scientist & I/C

Mr B.S. Sahu  Chief Technical Officer

Sport Section

Dr Davendra Kumar  Principal Scientist & I/C

Network Programme on Sheep Improvement Cell

Dr Arun Kumar Tomar  Principal Scientist & I/C

Mega Sheep Seed Project Cell

Dr Arun Kumar Tomar  Principal Scientist & I/C

Dr S.S. Misra   Principal Scientist
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Rabbit Unit

Dr R.S. Bhatt  Principal Scientist

Mr S.L. Ahari  Technical Officer

Farm Section

Mr Shyam Singh  CTO (Farm Supdt) & I/C

Mr S.R. Meena  ACTO

Mr M.R. Meena  ACTO 

Mr J.P. Bairwa  Senior Technical Officer 

Feed Technology 

Dr R.S. Bhatt  Principal Scientist & I/C

Mr M.C. Meena  ACTO

Human Resource Development Section

Dr S.K. Sankhyan  Principal Scientist & I/C

Dr V.V. Kadam  Scientist

Agriculture Knowledge Management Unit

Mr Naveen Kumar Yadav        AD (OL) & I/C

Library

Mr Ved Prakash Singh  CTO & I/C

Institute Technology Management Unit

Dr F.A. Khan   Principal Scientist & I/C

Hindi Cell

Mr Naveen Kumar Yadav  AD (OL)

Right to Information Cell

Mr Neeraj Tanwar  Public Information Officer

Vigilance Cell

Dr Davendra Kumar   Principal Scientist & I/C

Tribal Sub-plan Cell

Dr S.L. Sisodia                    CTO (Vety. Officer) & I/C

Public Relation Cell

Dr R.C. Sharma  Principal Scientist & I/C

Mr J.P. Meena  ACTO

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

Mr Ram Avatar Sharma  Private Secretary

Audit and Account

Mr Karan Singh Tawar  Senior FAO & I/C

Mr C.L. Meena  Assistant FAO

Estate Section

Er S.C. Gupta  STO & I/C

Mr M.S. Ghintala                 Technical Officer 

Instrument & Electrical Unit

Dr Ajay Kumar  Senior Scientist & I/C

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 Davendra Kumar  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

Dr P.R. Sharma   CTO (Farm Manager)

Mr Vimal Mehrotra  CTO

Mr M.L. Choudhary               Technical Officer

Mr Hawa Singh                     Technical Officer

Mr K.S. Gurao  Technical Officer

Mr Abhay Kumar  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

Mr G. Murali  Technical Officer 
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Joined

1. Sh. Navin Kumar Yadav, Assistant Director(OL) on 25.03.2019

2. Sh. Krishan Maheshwari, Technician on 25.03.2019

3. Sh. Karan Singh Tanwar, F&AO on 25.04.2019

Superannuation 

1. Sh. Bhagwan Sahai /Sharwan, Skilled Support Staff on 31.03.2019

2. Smt. Kamla Devi, Skilled Support Staff on 31.03.2019

3. Sh. Subash Srivastav, Technical Officer on 31.05.2019

4. Sh. Madan Lal Jangid, Chief Technical Officer on 31.05.2019

5. Sh. Poonam Chand Ninama, Sr. Technical Assistant on 31.05.2019

6. Sh. Ashok Kumar Prasad, Sr. Technical Officer on 30.06.2019

7. Sh. Avtar Narayan Cheetah, Sr. Technical Assistant on 30.06.2019

8. Sh. Ravi Karan Singh, Technical Officer on 31.07.2019

9. Sh. Toofan Khatik, T-1-3 (Driver) on 31.08.2019

10. Sh. Siddharth, Assistant on 31.10.2019

11. Sh. Rajesh, Assistant on 31.12.2019

Transfer

1. Sh. Harshit Agarwal,AO to ICAR-IARI,New Delhion 02.09.2019 

2. Dr. Jyoti Kumar, Scientist to ICAR-RCER,Patna on 23.11.2019 

3. Dr. G.R.Gowane, Sr.Scientist to ICAR-NDRI,Karnal on 30.11.2019 

4. Dr. Indresen Chauhan, Scientist to ICAR-IVRI,Izatnagar on 30.11.2019 

5. Dr. Rajaravindra, Scientist to Directorate of Poultry, Hyderabad on 30.11.2019 

6. Dr. Indu devi,Scientist to ICAR-CIRC,Meerut on 30.11.2019 

7. Dr. Kalyan De,Scientist to ICAR-NRCP,Guhawati on 04.12.2019 

8. Dr. Krishnappa Balaganur, Scientist to ICAR-NIANP,Bengaluru on 28.01.2020
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