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ICAR-Indian Grassland and Fodder Research 

Institute, Jhansi, is an unique institute with the 

mandate of conducting research purely on 

grasslands and fodder crops both annual and 

perennial grasses. Institute has sincerely served 

the nation for 57 years successfully, and has 

achieved several milestones in generation of need 

based and tailor-made forage technologies with an 

ultimate aim to serve the farming community with 

green and sustainable production processes. It is 

the only institute in Asia researching solely on 

grasslands and fodder crops, also performs 

grasslands development and management. The institute is achieving successes of multi-disciplinary 

research composed of soil-plant-animal components connecting both plant and animal research.

Shortage of green and dry fodder is the major and continuous challenge of the nation, for which 

institute is thriving on multi-directions with the focus to meet the demand through technological 

interventions and development of high yielding fodder varieties suitable for changing climate. 

The institute consists of seven well-defined divisions viz., crop improvement, crop production, 

grassland & silvipasture management, farm machinery and post harvest technology, seed 

technology, plant animal relationship and social science with multi-disciplinary scientists and three 

regional stations located at three agro-climatic zones. Institute is focussing on nine specialised 

programmes of forage research, with multi-disciplinary, inter-divisional and inter-institutional 

approach to address basic, strategic and applied research needs of the nation. 

During 2018-19, three varieties, JHO-2012-2 of oat; JBSC-1 of berseem and JGCT-2013-3 of Clitoria were 

notified; four new varities viz., JHO-2015-1 of oat for north eastern region; one of each of C. ciliaris, 

Bundel anjan-4 and C. setigerus, Bundel dhaman-1 and one interspecific cross of Pennisetum glaucum x 

P. squamulatum was identified as BBS hybrid-1 for cultivation in the country. One novel genetic stock 

of Pennisetum orientale (6x) [INGR 18026] and two of Panicum maximum (7x and 11x) [INGR 18024 and 

INGR 18025] were registered. Oat, berseem and red clover new entries were contributed for MLT in 

AICRP-FC trials. In addition, 73 forage germplasms from Assam, Megalaya and Jammu & Kashmir 

were collected, and technologies for increased outputs from sole, mixed and inter-cropping patterns, 

integrated farming system as well as horti- and silvi-pasture models, round the year fodder 

production models were developed. Institute has developed grasslands in Uttar Pradesh, Madhya 

Pradesh, Gujarat, Rajasthan, Bihar and Karnataka in association with state governments and NGOs. 

Various outreach programmes in Maharashtra, Rajasthan, Uttar Pradesh, Madhya Pradesh, Jammu 

and Kashmir and all over the country through Farmer FIRST, TSP, SCSP, MGMG (Mera Gaon Mera 

Gaurav) allowed us to showcase our technologies. To strengthen the fodder seed chain and 

availability of quality seeds to the end users, the institute has supplied 16.47 tonnes breeder seeds for 

further multiplication and 17.92 tonnes TFL seeds directly supplied to the farming community, 

besides 4.81 lakhs rooted slips of perennial grasses have been sold. 
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During the year, institute organised an ICAR sponsored Winter School on "Maintenance breeding and 

assured quality seed production in dual purpose crops and grasses"; a Model Training Course on 

"Organic dairy farming and good agricultural practices for fodder resources"; an International 

Training on "Bio technological tools and procedure for the development of fodder"; a short course on 

"Fodder management for milk cattle"; three institutional trainings for casual labourers and temporary 

staff and four ASCI sponsored skill development trainings. Institute in collaboration with RMSI and 

UAS, Dharwad organised a National Symposium on “Forage and livestock based technological 

innovations for doubling farmers’ income”. We have continued the key national programmes for the 

farmers’ welfare such as Mera Gaon Mera Gaurav programme with complete zeal to develop fodder 

based dairying in 80 villages and Swachh Bharat Abhiyan in toto. Institute organised “Fodder 

technology and machinery demonstration Meet along with Kisan Mela” to educate Bundelkhand 

farmers about fodder technologies, machineries and various government schemes. Institute 

organized the ICAR west zonal sports meet 2018 at Jhansi. We also celebrated Foundation day, 

Vigilance Awareness week, Swachhta Pakhwada, World Soil Day and International Yoga Day.

IGFRI is a Sardar Patel Outstanding ICAR Institution Awardee for its outstanding achievements and 

contributions to the farming community, while scientists of the institute are awardees of 

distinguished Swami Sahajanand Saraswati Outstanding Extension Scientist Award, Endeavour 

Research Fellowship, Netaji Subhas-ICAR International Fellowship for academic excellence in fodder 

research, Outstanding Graduate Student Award from Texas A&M University and awards from 

national and international professional societies.

Our research and development endeavours were guided and supported by the Indian Council of 

Agricultural Research and Agricultural Ministry. I am deeply indebted to the advisory committees 

viz., Research Advisory Council, Institute Management Committee and Quinquennial Review Team 

for their proactive role in guiding the Institute regularly. I would also express my heartfelt gratitude to 

the Agricultural Ministers, DG-ICAR, DDG (CS), ADG (FFC), ADG (Seed) for their guidance, 

encouragement and positive attitude towards the development of Institute in both scientific and 

administrative issues. 

I take this opportunity to appreciate the IGFRI family including the Heads of Divisions, PC (FCU), 

OICs-Regional stations, scientific fraternity, technical, administrative and supporting staff for their 

commitment towards the institute’s growth and their sincerity in up keeping the reputation of this 

ISO 9001: 2015 certified institute. Their continuous hard work, trustworthiness and cooperation 

helped in achieving the set targets. I acknowledge the sincere efforts of the editorial committee in 

bringing out this Annual Report depicting the progress of the institute in last year and for 

documentation of institute activities and achievements well in time. Lastly, I would like to express my 

confidence that with the support of ICAR authorities and collective effort of my colleagues, IGFRI will 

continue to be world leader in fodder and pasture science.
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,u ch ih th vkj ds {ks=h; dsUnz Jhuxj ,oa ,u vkj lh 
,l ,l vtesj ds lg;ksx ls pkjk vkuqokaf”kd 
lalk/kuksa ds laxzg ds fy, LFkkuh; {ks= Hkze.k fd;k 
x;kA pkjk eDdk] jkfcfu;k L;wMks,fdfl;k] ,fy,UFkl 
vYVhlhek] VkyQsLD;w vkSj czksel ds 40 ,DlslUl dks 
,df=r fd;k x;kA bfyel fjisUl ¼dkmp ?kkl½ dks 
tEew d”ehj ds “kksfi;k ftys esa igyh ckj ns[kk x;kA

·:ikRed ,oa vk.kfod fofo/krk ds fy, 439 ,osuk 
fir`nzO; esa dk;Z fd;k x;kA mPp xzksV fjdojh ,oa 
U;wure gy laxBu ds fy, tbZ dh 32 iafDr;ksa dk 
p;u fd;k x;k] 27 iafDr;ksa dks mPp vukt dh 
cgqyrk ds fy, p;u fd;k x;kA pkjk dh loksZRre 
fdLe ts,pvks&99&92 rn~Ik”pkr ts,pvks&2009&1 
rFkk vukt ds mn~ns”; ls ts,pvks&2010&1 loksZRre 
ik;h x;hA LVs”ku Vªk;y esa yxs tbZ ijh{k.kksa esa ,dy 
dVkbZ gsrq 7 mPp mit iafDr;k¡ rFkk cgqdVkbZ gsrq 4 
iafDr;ksa dks p;fur fd;k x;kA 

·cjlhe esa VªkbZQksfy;e visVZe] Vªk- jslqfiusVe rFkk Vªk- 
ySislh;e ds chp vkUrfjd ladj fodflr fd;s x;sA 
,dy cht lH; fof/k ¼flaxy lhM fMlsUV esFkM½ ds 
ek/;e ls vkbZ,y&16&8 ,oa vkbZ,y&13&106 ds chp 
Økl dj cjlhe fjdkEchusV buczhM ykbus 
¼vkjvkbZ,y½ fodflr dh x;h ¼,Q&6½A vkuqoaf”kd 
,oa lL; fdz;kvksa ds v/;;u gsrq bZ ,e ls mipkfjr 
mRifjorhZ ¼E;wVsUV½ LVkd fodflr fd;s x;sA 

·ladj cktjk usfi;j dh QfVZfyVh cjdjkj j[kus ds 
fy;s cktjk ds 4x esy LVsjkby iafDr dks p;fur 
usfi;j dh iafDr;ksa ds lkFk ladfjr fd;k x;k ,oa 7 
VªsVªkIyk;M ladj cktjk usfi;j fodflr fd;s x;sA 

·{ks=h; vuqla/kku dsUnz /kkjokM+ esa yksfc;k ds 92 p;fur 
QSfeyh ds 14 ladjksa dks ,Q&4] ,Q&5] ,Q&6 ih<+h 
rd mUur fd;k x;kA vk”kktud iafDr;ksa dh igpku 
dh x;h] mudk cht mRiknu dj jk"Vªh; ,oa jkT; Lrj 
ij ijh{k.k fd;k tkuk gSA 

dk;ZØe 1 % pkjk Qlyksa dk ikni vkuqokaf’kdh lalk/ku 
lq/kkj ,oa tSo rduhdh vuqla/kku

·uoEcj 2018 esa lh oh vkj lh }kjk pkjk Qlyksa dh rhu 
fdLeksa tbZ&ts ,p vks 2012&2] cjlhe tsch,llh&1] 
vkSj DykbVksfj;k tsthlhVh&2013&3 dks vfHklwfpr 
fd;k x;kA 

·isuhlsVe vksfj,aVsy ds ,d ¼6 x ¿vkbZ ,u th vkj 
18026À rFkk isuhde eSfDlee ds nks ¼7 x ,oa 11 x½ 
¿vkbZ ,u th vkj 18024À ,oa ¿vkbZ ,u th vkj 18025À 
uksosy tsusfVd LVkd dks ,uchihthvkj] ubZ fnYyh esa 
iathd`r djk;k x;kA 

·mRrj iwohZ {ks= ds fy, tbZ dh ,d izfo"Vh ¼ts ,p 
vks&2015&1½ rFkk ,d izfo"Vh isuhlsVe Xywde x 
isuhlsVe LD;weqysVe ¼oh Vh ih ,p&3½ dk ,d ladj ch 
ch ,l ladj&1] lsaØl lhfy,fjl dh ,d cqUnsy 
vatu&4 ¼vkbZth,QvkjvkbZ&67&365½ ,oa lsaØl 
lsVhtsjl] cqUnsy /kkeu&1 ¼vkbZth,QvkjvkbZ & 
96&706½ izfof"V;ksa dks fjyht djus ds fy, fpfUgr 
fd;k x;kA

·pkjk vkuqokaf”kd lalk/kuksa ds vUos’k.k ,oa laxzg ds fy, 
vle ,oa es?kky; jkT; ds X;kjg ftyksa dk losZ{k.k 
fd;k x;kA 15 tsusjk ds 19 Lih”kht dss 33 ,DlslUl 
dks 19 ifjfLFkfrdh {ks=ksa ls ,d= fd;k x;kA 

·nhukukFk ?kkl ds 23 fir`nzO; ,DlslUl  esa ls 8 
xq.koRrk ;qDr rFkk 9 dk ek=kRed y{k.kksa ds fy, o.kZu 
fd;k x;kA blesa 21 ,DlslUl ds vkbZ lh uEcj 
¼vkbZlh 627452& vkbZlh 672472½ izkIr fd;s x;sA 

·CySd Lih;j ?kkl ds 32 ,DlslUl] ckuZ;kMZ ?kkl vkSj 
,Y;qflu dksjksdkuk ?kkl ds ,d&,d rFkk ,Y;qflu 
bafMdk ?kkl ds nks ,DlslUl dks ikliksVZ MsVk ds lkFk 
,uchihthvkj] ubZ fnYyh esa nh?kZ dkyhu HkaMkj.k ds 
fy, tek fd;k x;kA 

·mRrj ,oa e/; d”ehj jkT; ds Jhuxj] xkanjcy] 
cknhiksjk vkSj dqiokM+k esa laLFkku ds Jhuxj dsUnz }kjk 

dk;Zdkjh lkjka’k
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fy, tek fd;k x;kA 

·mRrj ,oa e/; d”ehj jkT; ds Jhuxj] xkanjcy] 
cknhiksjk vkSj dqiokM+k esa laLFkku ds Jhuxj dsUnz }kjk 

dk;Zdkjh lkjka’k



dk;ZØe 3 % pjkxkg lfgr fofHkUu Hkw&mi;ksx iz.kkyh esa 
pkjk mRiknu dk fofof/kdj.k ,oa fVdkÅ 
l?kuhdj.kA

·ou pjkxkg i)fr }kjk o"kZ Ik;ZUr gjk pkjk mRiknu dh 
n`f"V ls fofHkUu o`{kksa ds lkFk vkSlr lokZf/kd gjk pkjk 
fxuh ?kkl ¼30-3 Vu@gs-½ rRi”pkr~ /koyw ¼19-0 
Vu@gs-½ rFkk vatu ¼11-9 Vu@gs-½ ls izkIr gqvkA

·vatu o`{k vk/kkfjr f=Lrjh; ou&pjkxkg i)fr esa 6 x 
6 eh ij jksfir vatu o`{k ,oa >kfM+;ksa ls vatu ?kkl $ 
LVkbykslsafFkl fl;kczkuk }kjk lokZf/kd “kq"d pkjk ¼8-
32 Vu@gs-½s izkIr gqvk rRi”pkr~~ 6 x 4 eh ¼7-05 
Vu@gs-½ ,oa 4 x 4 eh ¼7-09½ ls dh nwjh ij jksfir o`{kksa 
,oa >kfM+;ksa ls fofHkUu >kfM+;ksa esa lokZf/kd VkiQhM 
cjs $vta u ¼0-81 Vu@g-s ½ rRi”pkr ~ ?kkVs  ¼0-72 Vu@g-s ½ 
,oa dRFkk ¼0-68 Vu@gs-½ ls izkIr gqvkA pkjk c<+okj 
dky ds nkSjku HksM+ksa dh pjkbZ djkus ls HksaM+ksa esa 60 
xzk@fnu “kkjhfjd o`f) ntZ dh x;hA

·vatu o`{k vk/kkfjr ou pjkxkg i)fr esa 60 izfr”kr 
dSuksih dh NWVkbZ ls lkFkZd :Ik ls lokZf/kd Vki QhM 
,oa tykÅ ydM+h ¼1-48 ,oa 2-74 Vu@gs-½ izkIr gq;h 
rRi”pkr~ 30 izfr”kr ¼0-93 ,oa 1-76 Vu@gs-½ ,oa 45 
izfr”kr ¼1-21 ,oa 2-33 Vu@gs-½ dSuksih dVkbZ&NWVkbZ 
ls Øe”k% Vki QhM ,oa tykÅ ydM+h izkIr gqbZA 11 o"kZ 
iqjkus vatu o`{k }kjk 10-9 Vu dkcZu @gs- HkaMkfjr 
fd;k x;kA vatu o`{k ds lkFk fofHkUu ?kklksa esa lokZf/kd 
“kq"d pkjk mRiknu /koyw ¼7-91 Vu@gs-½ rRi”pkr~~ 
vatu ?kkl ¼7-62 Vu@gs- ,oa fxuh 6-19 Vu@gs-½ }kjk 
izkIr gqvkA 

·11 o"kZ iqjkus vkaoyk vk/kkfjr m|ku pjkxkg i)fr esa 
cksjsDl @ 0-5 izfr”kr $ ftad lYQsV @ 0-25 izfr”kr 
dk if.kZ; fNM+dko djus ls lkFkZd :Ik ls vf/kd Qy 
mit ¼13-0 Vu@gs-½ ,oa mPp xq.koRrk;qDr Qy izkIr 
gq;sA if.kZ; fNM+dko dk vUr%LFkku ls mRikfnr gksus 
okys “kq"d pkjs ij dksbZ izHkko ugha ik;k x;k] vkSlru  
6-0 Vu@gs- “kq"d pkjk izkIr gqvkA 

·10 o"kZ iqjkus ve:n vk/kkfjr m|ku pjkxkg i)fr esa 
e/;e Lrj dh dVkbZ&NWVkbZ djus ls ve:n ds nksuksa 
fdLeksa esa vf/kd QyksRiknu ¼yfyr 15-46 ,oa “osrk 14-
87 Vu@gs-½ ,oa mPPk xq.koRRkk;qDr Qy izkIr gq;sA 
ve:n ds vUr% LFkku esa mxus okys cgqo"khZ; ?kkl ls 
izkIr “kq"d pkjk Hkkj ij fdLeksa ,oa dVkbZ&NWVkbZ dk 
dksbZ izHkko ugha ik;k x;kA 

·11 okf"kZd] cgqo"khZ; ?kklksa ,oa nyguh pkjk Qlyksa dk 
,Øhi ¼pkjk Qly½ }kjk lQyrkiwoZd ijh{k.k fd;k 
x;kA

·laLFkku }kjk fodflr fdLeksa cqUnsy yksfc;k&1] 2] 4 
,oa dksfguwj ¼1@2 fd-xzk- izR;sd½] ts,pvks&822 ¼27 
fd-xzk½] ts,pvks&851 ¼22 fd-xzk½] ts,pvks&99&1 ¼20 
fd-xzk½] ts,pvks&99&2 ¼30 fd-xzk½] ts,pvks&2000&4 
¼25 fd-xzk½] ts,pvks&2010&1 ¼30 fd-xzk½] ts,pvks& 
2009&1 ¼30 fd-xzk ½] ts,pvks&2012&2 ¼8 fd-xzk-½ ds 
ukfHkdh; cht mRikfnr fd;s x;sA   

·{ks=h; vuqla/kku dsUnz /kkjokM+ esa fjtdk iztuu ls Kkr 
gqvk fd fjtdk dh pkj izfof"V;ksa ¼,y&1] ,y&2] 
,y&5 ,oa ,y&6½ us psd fdLe vkuUn&2 dh 
vis{kkd`r vf/kd gjs ,oa “kq"d pkjs dh mit fn;kA 
fjtdk fofoy ds izfr lgu”khyrk ds fy, v/;;u 
fd;s tk jgs ,DlslUl esa lHkh ,DlslUl ¼,y&1] 
,y&2] ,y&3] ,y&5] ,y&6] ,y&7] ,y&8½ ek= 
,y&4 dks NksM+dj] e/;e :Ik ls lgu”khy ik;s x;sA 

·,d gsDVs;j {ks= esa lefUor d`f"k iz.kkyh izk:Ik ftlesa 
Qly] Qy] lfCt;ka] pkjk] Ik”kqikyu ,oa eRL; ?kVd 
lekfgr Fks] ds flafpr voLFkk esa vk; esa 40]000 ls 
50]000 #i;s ls c<+dj 80]000 ls 1]00]000 #i;s izfr 
gs-@izfro"kZ o`f) ik;h x;hA 

·ik¡p ekWMy ¼dq,Udk] LukbMj] isfjjk ,yu] izwV ,oa 
vksjax½ ls izkIr iSu xq.kkad ls Kkr gqvk fd LukbMj 
fof/k ls izkIr iSu xq.kkad ¼vkj ,e ,l bZ =0-25 ,oa 
vuqoa/k lwpdkad =0-70½ vuqdj.k gsrq vPNk gSA 

·dkbVkslsu ¼100&800 ihih,e½ lkUnzrk ds lkFk cjlhe 
esa tM+ xyu ¼eSØksQksfeuk Li”kht½ ,oa ruk xyu 
¼LDysjksf’kuh;k Li”kht½ jksx tudksa dks jksdus esa izHkkoh 
ik;k x;kA 

·fjtdk esa ,fQM ¼ekgWw½ dk izdksi tuojh ls ekpZ ds chp 
ik;k x;k fdUrq Qjojh ds f}rh; lIrkg esa bldk 
izdksi lokZf/kd FkkA jklk;fud vkbZih,e ,oa 
jklk;fud $ tSfod vkbZih,e nksuksa dk izHkko fjtdk 
pkjk ,oa cht mRiknu ij leku :Ik ls ik;k x;kA ekgWw 
fu;a=.k gsrq iz;ksx fd;s tkus okys lHkh tSfod 
dhVuk”kd ijHk{kh ¼dhV f”kdkfj;ksa½ ,oa e/kqefD[k;ksa ds 
fy, lqjf{kr ik;s x;sA

dk;ZØe 2 % tSfod ,oa vtSfod ncko izca/ku ,oa 
tyok;q leqRFkku’khy pkjk mRiknu
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gekVk ¼9-17 izfr”kr½ esa ik;h x;h tcfd LVk- 
fl;kczkuk ,oa LVk- foldkslk esa ;g Øe”k% 30-8 ,oa 27-
7 izfr”kr jghA 

·[krs  e as iyokj dju s l s LVkbykls fas Fkl dh ifjiDork e as
lkFkdZ  :Ik l s vf/kd fnu ¼159-2½ yx s tcfd fcuk iyokj 
fd; s g;q  s [krs  e as ;g de fnu ¼155-9½ e as ifjiDo gk s x;kA 

2
iyokj fd; s g;q  s [krs  e as fu;fa =r [krs  ¼16@eh ] 755-9 fd-

2
xkz -@g-s ½ l s de ¼9@eh ] 772-0 fd-xkz -@g-s ½ [kjirokj ,o a
vf/kd cht mRiknu ikz Ir gvq kA 

·cjlhe ,oa fjtdk esa ijkx.k gsrq cM+h e/kqeD[kh ,oa 
frryh izeq[k dhV gS ftudh lokZf/kd lfØ;rk iq"iu 
ds le; ik;h x;hA budk lokZf/kd Hkze.k izkr% 9&12 
cts ,oa lka;dky 4&5 cts ds chp ns[kk x;k gSA 

·vatu ?kkl ds cht ¼LikbdysV½ dVkbZ ds 6 ekg ckn 
rd lqlqIrk voLFkk esa gksrs gSa ftudh thfork 3 o"kZ ckn 
de gks tkrh gSA fNydk jfgr cht dh thfork 6 ekg 
ds ckn gh de gks tkrh gSA 

·lsaØl flfy,fjl ds thu izk:Ik vkbZth 96&96 rFkk 
vkbZ 96&104 ls rS;kj lkbyst esa Mh,evkbZ] iks"kd rRo 
ikpdrk] iks"kd ewY; ¼MhbZ] ,ebZ vkSj Mhlhih½ rFkk 
u=tu larqyu dh ek=k eDdk ls rS;kj lkbyst ds 
leku FkhA 

·gjh eVj dh Qfy;ksa dh rqM+kbZ ds ckn gjh eVj ds 
MaBy dks 40 izfr”kr “kq"d inkFkZ j[krs gq;s fcuk fdlh 
ckgjh feykoV ds lkbyst cuk;k tk ldrk gSA 

·fofHkUu pjkb Z ncko ¼1 ,lh; w l s 3 ,lh;½w  ¼ih<0.05½ e as
ikz df̀rd pjkxkgk as l s pkjk@”k"q d inkFk Z mi;kxs  dh ek=k 
HkMs  + d s “kkjhfjd Hkkj l s 2-6 l s 3-52 ifz r”kr dk vra j ik;k 
x;kA blh idz kj dyq  ikpu rRo ,o a ØMw  ikz Vs hu xgz .k 

0.75¼xkz e@fdykxs kz e W ½ dh ek=k vf/kd pjkb Z ncko&3 
,lh; w ¼35-42 ,o a 6-42½ e as de pjkb Z ncko&1 ,lh; w ¼45-60 
,o a 8-26½ dh ryq uk e as de nt Z dh x;hA 

·cqUnsy[kaMh cdfj;ksa dh cká vkdkfjdh fo”ks"krk,as tSV 
CySd dksV jax] yEcs iSj] ladh.kZ psgjk] jkseu izdkj dh 
ukd] “kjhj ij yEcs cky] dkyh iydsa ,oa FkwFku] yEcs 
?k¡q?kjkys vkSj isaMqyl dku vkSj cq”k iwaN vkfn y{k.k gSA 
uj ,oa eknk esa “kjhj dh YkEckbZ] Å¡pkbZ] lhus dh ifjf/k 
vkSj iap ifjf/k Øe”k% 70-4] 75-4] 82-1 ,oa 92-7 rFkk 
61-6] 67-1] 74-3 ,oa 85-4 lseh FkhA

dk;ZØe 6 % pkjk Ik’kq/ku mRiknu i)fr dk EkwY;kadu ,oa 
lq/kkj 

·gcsZfj;e uewus dh fMftVy Nfo;ksa dks viyksM djus ds 
fy;s ^^vkbZth,QvkjvkbZ opqZvy gcsZfj;e^^ uked 
osclkbV fodflr dh xbZ gSA ftlesa laxzfgr fd;s x;s 
ikS/kksa ds 60 izfr”kr dk QSfeyh] thul ,oa Lih”kht dks 
viyksM fd;k x;k gSA

·dkuiqj] okjk.klh ,oa Hkksiky esa flost ikuh ls flafpr 
[ksrh dh e`nk esa Hkwty flafpr [ksrksa dh rqyuk esa e`nk 
dkcZfud inkFkZ dh ek=k ,oa flost ty esa /kuk;u ,oa 
_.kk;u dh ek=k T;knk ik;h x;hA 

·lkekU; eǹk e as tb Z Qly mRiknu yus  s d s fy; s 50 ifz r”kr 
QkLW Qkjs l lLa rrq  mojZ d ek=k d s lkFk ih-,l-ch- 136 ¼1½ 
LVuªs  d s lkFk chtkis pkj dju s ij lLa Rkrq  mojZ d ek=k   
¼21-8] 5-85 ,o a 1-64 Vu@g-s  Øe”k% gjk pkjk] “k"q d pkjk 
,o a cht mit½ d s leku jgr s g;q  s lokfZ /kd gjk pkjk ¼21-
8½] “k"q d inkFk Z mit ¼5-85½ ,o a cht mit ¼1-76 Vu@g-s ½ 
nt Z dh x;hA vEyh; eǹk e as ykfs c;k Qly mRiknu yus  s
d s fy; s 50 ifz r”kr QkLW Qkjs l lLa rrq  mojZ d ek=k d s lkFk 
ih-,l- ,Q- 12 ¼1½ LVusª  d s lkFk chtkias pkj dju s ij 
lLa rrq  mojZ d ek=k ¼5-2 ,o a 0-85 Vu@g-s ] “k"q d inkFk Z
mit ,o a ØMw  ikz Vs hu mit½ d s leku jgr s g;q  s lokfZ /kd 
“k"q d inkFk Z mit ¼5-6 Vu@g-s ½ ,o a ØMw  ikz Vs hu mit ¼0-
86 Vu@g-s ½ vfa dr dh xbAZ  

·ladj cktjk usfi;j $ ¼yksfc;k&cjlhe½ QLky iz.kkyh 
esa laLrqr iks"kd rRoksa dh 50 izfr”kr ek=k jklk;fud 
moZjdksa }kjk rFkk 25 izfr”kr oehZ dEiksLV $ tSo 
moZjdksa }kjk nsus ij fcuk iks"kd rRo okys mipkj dh 
rqyuk esa gjk ,oa “kq"d pkjk mit vf/kd vafdr dh 
x;hA bu mipkjksa us e`nk ih-,p-] bZ-lh-] e`nk tSfod 
inkFkZ ,oa mifLFkr iks"kd rRo dh ek=k dks ldkjkRed 
:Ik ls izHkkfor fd;kA 

·vke vkSj phdw vk/kkfjr m|ku pjkxkg iz.kkfy;ksa esa esaM+ 
cukus ls e`nk ueh ,oa pkjk Qlyksa dh mRikndrk esa 
c<+ksRrjh ntZ dhA 

·LVkbykslsafFkl foldkslk esa ijkxd.kksa dh thforrk 
izkr% 6-30 cts loksZf/kd ik;h x;h rRi”pkr~ 
LVkbykslsafFkl fl;kczkuk ,oa LVkbyks gekVk dk Øe 
jgkA vijkUg 2-30 cts ds ckn LVkbyks dh lHkh 
iztkfr;ksa esa ;g ?kVrh x;hA lcls de thforrk LVk- 

dk;ZØe 4 % fVdkÅ pkjk mRiknu ds fy;s izkd`frd 
lalk/ku ,oa e`nk LokLF; izca/ku

dk;ZØe 5 % cht mRiknu c<+kus] cht ekudksa dk fodkl 
,oa cht foKku ij v/;;u
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dk;ZØe 3 % pjkxkg lfgr fofHkUu Hkw&mi;ksx iz.kkyh esa 
pkjk mRiknu dk fofof/kdj.k ,oa fVdkÅ 
l?kuhdj.kA

·ou pjkxkg i)fr }kjk o"kZ Ik;ZUr gjk pkjk mRiknu dh 
n`f"V ls fofHkUu o`{kksa ds lkFk vkSlr lokZf/kd gjk pkjk 
fxuh ?kkl ¼30-3 Vu@gs-½ rRi”pkr~ /koyw ¼19-0 
Vu@gs-½ rFkk vatu ¼11-9 Vu@gs-½ ls izkIr gqvkA

·vatu o`{k vk/kkfjr f=Lrjh; ou&pjkxkg i)fr esa 6 x 
6 eh ij jksfir vatu o`{k ,oa >kfM+;ksa ls vatu ?kkl $ 
LVkbykslsafFkl fl;kczkuk }kjk lokZf/kd “kq"d pkjk ¼8-
32 Vu@gs-½s izkIr gqvk rRi”pkr~~ 6 x 4 eh ¼7-05 
Vu@gs-½ ,oa 4 x 4 eh ¼7-09½ ls dh nwjh ij jksfir o`{kksa 
,oa >kfM+;ksa ls fofHkUu >kfM+;ksa esa lokZf/kd VkiQhM 
cjs $vta u ¼0-81 Vu@g-s ½ rRi”pkr ~ ?kkVs  ¼0-72 Vu@g-s ½ 
,oa dRFkk ¼0-68 Vu@gs-½ ls izkIr gqvkA pkjk c<+okj 
dky ds nkSjku HksM+ksa dh pjkbZ djkus ls HksaM+ksa esa 60 
xzk@fnu “kkjhfjd o`f) ntZ dh x;hA

·vatu o`{k vk/kkfjr ou pjkxkg i)fr esa 60 izfr”kr 
dSuksih dh NWVkbZ ls lkFkZd :Ik ls lokZf/kd Vki QhM 
,oa tykÅ ydM+h ¼1-48 ,oa 2-74 Vu@gs-½ izkIr gq;h 
rRi”pkr~ 30 izfr”kr ¼0-93 ,oa 1-76 Vu@gs-½ ,oa 45 
izfr”kr ¼1-21 ,oa 2-33 Vu@gs-½ dSuksih dVkbZ&NWVkbZ 
ls Øe”k% Vki QhM ,oa tykÅ ydM+h izkIr gqbZA 11 o"kZ 
iqjkus vatu o`{k }kjk 10-9 Vu dkcZu @gs- HkaMkfjr 
fd;k x;kA vatu o`{k ds lkFk fofHkUu ?kklksa esa lokZf/kd 
“kq"d pkjk mRiknu /koyw ¼7-91 Vu@gs-½ rRi”pkr~~ 
vatu ?kkl ¼7-62 Vu@gs- ,oa fxuh 6-19 Vu@gs-½ }kjk 
izkIr gqvkA 

·11 o"kZ iqjkus vkaoyk vk/kkfjr m|ku pjkxkg i)fr esa 
cksjsDl @ 0-5 izfr”kr $ ftad lYQsV @ 0-25 izfr”kr 
dk if.kZ; fNM+dko djus ls lkFkZd :Ik ls vf/kd Qy 
mit ¼13-0 Vu@gs-½ ,oa mPp xq.koRrk;qDr Qy izkIr 
gq;sA if.kZ; fNM+dko dk vUr%LFkku ls mRikfnr gksus 
okys “kq"d pkjs ij dksbZ izHkko ugha ik;k x;k] vkSlru  
6-0 Vu@gs- “kq"d pkjk izkIr gqvkA 

·10 o"kZ iqjkus ve:n vk/kkfjr m|ku pjkxkg i)fr esa 
e/;e Lrj dh dVkbZ&NWVkbZ djus ls ve:n ds nksuksa 
fdLeksa esa vf/kd QyksRiknu ¼yfyr 15-46 ,oa “osrk 14-
87 Vu@gs-½ ,oa mPPk xq.koRRkk;qDr Qy izkIr gq;sA 
ve:n ds vUr% LFkku esa mxus okys cgqo"khZ; ?kkl ls 
izkIr “kq"d pkjk Hkkj ij fdLeksa ,oa dVkbZ&NWVkbZ dk 
dksbZ izHkko ugha ik;k x;kA 

·11 okf"kZd] cgqo"khZ; ?kklksa ,oa nyguh pkjk Qlyksa dk 
,Øhi ¼pkjk Qly½ }kjk lQyrkiwoZd ijh{k.k fd;k 
x;kA

·laLFkku }kjk fodflr fdLeksa cqUnsy yksfc;k&1] 2] 4 
,oa dksfguwj ¼1@2 fd-xzk- izR;sd½] ts,pvks&822 ¼27 
fd-xzk½] ts,pvks&851 ¼22 fd-xzk½] ts,pvks&99&1 ¼20 
fd-xzk½] ts,pvks&99&2 ¼30 fd-xzk½] ts,pvks&2000&4 
¼25 fd-xzk½] ts,pvks&2010&1 ¼30 fd-xzk½] ts,pvks& 
2009&1 ¼30 fd-xzk ½] ts,pvks&2012&2 ¼8 fd-xzk-½ ds 
ukfHkdh; cht mRikfnr fd;s x;sA   

·{ks=h; vuqla/kku dsUnz /kkjokM+ esa fjtdk iztuu ls Kkr 
gqvk fd fjtdk dh pkj izfof"V;ksa ¼,y&1] ,y&2] 
,y&5 ,oa ,y&6½ us psd fdLe vkuUn&2 dh 
vis{kkd`r vf/kd gjs ,oa “kq"d pkjs dh mit fn;kA 
fjtdk fofoy ds izfr lgu”khyrk ds fy, v/;;u 
fd;s tk jgs ,DlslUl esa lHkh ,DlslUl ¼,y&1] 
,y&2] ,y&3] ,y&5] ,y&6] ,y&7] ,y&8½ ek= 
,y&4 dks NksM+dj] e/;e :Ik ls lgu”khy ik;s x;sA 

·,d gsDVs;j {ks= esa lefUor d`f"k iz.kkyh izk:Ik ftlesa 
Qly] Qy] lfCt;ka] pkjk] Ik”kqikyu ,oa eRL; ?kVd 
lekfgr Fks] ds flafpr voLFkk esa vk; esa 40]000 ls 
50]000 #i;s ls c<+dj 80]000 ls 1]00]000 #i;s izfr 
gs-@izfro"kZ o`f) ik;h x;hA 

·ik¡p ekWMy ¼dq,Udk] LukbMj] isfjjk ,yu] izwV ,oa 
vksjax½ ls izkIr iSu xq.kkad ls Kkr gqvk fd LukbMj 
fof/k ls izkIr iSu xq.kkad ¼vkj ,e ,l bZ =0-25 ,oa 
vuqoa/k lwpdkad =0-70½ vuqdj.k gsrq vPNk gSA 

·dkbVkslsu ¼100&800 ihih,e½ lkUnzrk ds lkFk cjlhe 
esa tM+ xyu ¼eSØksQksfeuk Li”kht½ ,oa ruk xyu 
¼LDysjksf’kuh;k Li”kht½ jksx tudksa dks jksdus esa izHkkoh 
ik;k x;kA 

·fjtdk esa ,fQM ¼ekgWw½ dk izdksi tuojh ls ekpZ ds chp 
ik;k x;k fdUrq Qjojh ds f}rh; lIrkg esa bldk 
izdksi lokZf/kd FkkA jklk;fud vkbZih,e ,oa 
jklk;fud $ tSfod vkbZih,e nksuksa dk izHkko fjtdk 
pkjk ,oa cht mRiknu ij leku :Ik ls ik;k x;kA ekgWw 
fu;a=.k gsrq iz;ksx fd;s tkus okys lHkh tSfod 
dhVuk”kd ijHk{kh ¼dhV f”kdkfj;ksa½ ,oa e/kqefD[k;ksa ds 
fy, lqjf{kr ik;s x;sA

dk;ZØe 2 % tSfod ,oa vtSfod ncko izca/ku ,oa 
tyok;q leqRFkku’khy pkjk mRiknu
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gekVk ¼9-17 izfr”kr½ esa ik;h x;h tcfd LVk- 
fl;kczkuk ,oa LVk- foldkslk esa ;g Øe”k% 30-8 ,oa 27-
7 izfr”kr jghA 

·[krs  e as iyokj dju s l s LVkbykls fas Fkl dh ifjiDork e as
lkFkdZ  :Ik l s vf/kd fnu ¼159-2½ yx s tcfd fcuk iyokj 
fd; s g;q  s [krs  e as ;g de fnu ¼155-9½ e as ifjiDo gk s x;kA 

2
iyokj fd; s g;q  s [krs  e as fu;fa =r [krs  ¼16@eh ] 755-9 fd-

2
xkz -@g-s ½ l s de ¼9@eh ] 772-0 fd-xkz -@g-s ½ [kjirokj ,o a
vf/kd cht mRiknu ikz Ir gvq kA 

·cjlhe ,oa fjtdk esa ijkx.k gsrq cM+h e/kqeD[kh ,oa 
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mi;ksx ¼25 izfr”kr½] e/;e ty mi;ksx ¼16-7 izfr”kr½ 
rFkk dksbZ viO;; ugha ¼16-7 izfr”kr½A

·pkj o"kZ ds vkdM+ksa vkSj 10-5 izfr”kr fMLdkmaV dkjd 
ds fo”ys"k.k ds vk/kkj ij 99 izfr”kr vkbZvkjvkj] 
fj;k;rh ykHk% ykxr vuqikr 2-04] 17-91 yk[k #i;s 
dk ,uihMCY;w vkSj rhu o"kZ dk vnk;xh vof/k ftlls 
fu"d”kZ fudyrk gS fd jktLFkku ds lksM+k xk¡o esa 
pjkxkg ij fd;k x;k fuos”k vkfFkZd :Ik ls O;ogkfjd 
FkkA 

·xsgWw dh fdLe ,p-Mh- 3086 us vU; LFkkuh; fdLeksa dh 
rqyuk esa 32 izfr”kr vf/kd cht mit ds lkFk loksZRre 
mit ¼45-5 dq-@gs-½ nhA cjlhe dh ojnku fdLe us 
LFkkuh; fdLeksa dh rqyuk esa 26-7 izfr”kr vf/kd gjk 
pkjk mit ntZ dhA ljlksa dh ladj fdLe 
,uvkjlh,pch&101 us vkj,p&406 ¼14 dq-@gs-½ dh 
rqyuk 21-0 izfr”kr vf/kd cht mit vafdr dhA eawx 
dh fdLe ihMh,e&139 us LFkkuh; fdLe ls 27-1 
izfr”kr vf/kd cht mit ntZ dhA 

·ftu HkSalksa dks [kfut feJ.k f[kyk;k x;k mu HkSalksa us 
fcuk [kfut feJ.k f[kyk;s ¼6-93 fd-xzk-@fnu½ HkSalksa 
dh rqyuk esa vf/kd nw/k ¼8-06 fd-xzk-@fnu½ fn;kA 
,ubZLVªl Ik”kqvksa esa [kfut feJ.k ¼30&40 
xzke@fnu@i”kq½ ds iwjd us iztuu izn”kZu eas lq/kkj 
fd;k ftlesa 58-3 izfr”kr xk;ksa us ,LVªl vkSj 71-4 
izfr”kr us xHkZ/kkj.k ntZ fd;k tcfd HkSal esa 69-2 
izfr”kr us ,LVªl vkSj 83-3 izfr”kr us xHkZ/kkj.k fd;kA 

·Vh,lih pkjk mRiknu izkS|ksfxdh ds rgr [kjhQ vkSj 
jch ds ekSle esa nkSlk ¼jktLFkku½ esa 273 vkfnokfl;ksa 
ds [ksrksa ij izn”kZu fd;s x;sA 

dk;ZØe 7 % ;a=hdj.k }kjk pkjk lalk/kuksa dk xq.koRrk 
lq/kkj ,oa laj{k.k

dk;ØZ e 8 % lkekftd] vkfFkdZ ] uhfrxr ,o a LFkkukUrjh; 
vuqla/kku 

·?kkl dh e”khu }kjk dVkbZ djds cht ,d= djus ds 
fy;s dsUnzh; d`f"k vfHk;kaf=dh laLFkku] Hkksiky ds 
lg;ksx ls ,d e”khu dk izksVksVkbi fodflr fd;k 
x;kA e”khu dks foijhr fn”kk esa pykrs gq;s nks ckj esa 
85 izfr”kr ls T;knk ?kkl ds chtksa dk laxzg fd;k 
x;kA laLFkku ds nhukukFk ,oa dzsLV dkWDl ?kkl ds 
[ksrksa ij vfxze fn”kk esa 0-9 ehVj izfr lsd.M dh xfr 
ds lkFk 0-1 gs-@?k.Vs dh nj ls 1 fd-xzk- cht izfr 
?k.Vk bdV~Bk fd;k x;kA 

·ihVhlh Øsvks isjkesVªhd 3-0 lk¶Vos;j dk mi;ksx djrs 
gq;s nhukukFk ?kkl ¼fdLe chMh&2½ ds okLrfod chtksa 
ds HkkSfrd xq.kksa ,oa LikbZdysV dks /;ku esa j[krs gq;s 
fM¶yfQax e”khu ¼850x1080x950 fe-eh- Ýse vkdkj½ 
dk fodkl fd;k x;kA 

·ekWfMQkbM Qksfj;j flfjt ¼vjuksM;wt½ dk mi;ksx 
djrs gq;s cqUnsy[k.M {ks= ds fy;s e`nk vijnu dkjd 
Kkr djus ds fy;s ¼,xzhoflousl vkWQ jsu Vw dkat 
bjkstu½ ,d baMsDl dh x.kuk dh xbZA lokZf/kd ̂vkj^ 
dkjd ewY; lkxj ¼925-9½ rFkk U;wure eku tkykSu 

a-1¼606-0 MJcmh Yr½ ds fy;s Kkr gqvkA 

·/kkjokM+ ds ckxksa esa cgqo"khZ; Tokj mxkus okys fdlkuksa 
dh izfrfØ;k,sa fuEu Fkh % Qly de ikuh dk mi;ksx 
djrh gS ¼41-7 izfr”kr½ rsth ls c<+rh gS ¼41-7 izfr”kr½ 
eqyk;e ,oa irys rus okyh ¼33-3 izfr”kr½] dVkbZ ds 
fy;s vklku ¼25 izfr”kr½] varj iafDr LFkku dk izHkkoh
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was reported for the first time from Shopian 
district, Jammu and Kashmir. 

·Morphological and molecular diversity was 
carried out in 439 Avena germplasm. For high 
groat recovery and low hull content, 32 lines 
of oat were selected, 27 lines of oat were 
selected for high grain plumpness. Variety 
JHO-99-2 was found as best fodder variety 
followed by JHO-2009-1 and for grain 
purpose JHO-2010-1 performed better than 
other varieties on the basis of high groat 
recovery, seed yield, 1000 seed wt., sieving % 
and dough recovery. Seven high yielding 
lines for single cut purpose and four lines for 
multicut purpose were selected in oat station 
trials. 

·Interspecific hybrids of berseem with 
Trifolium apertum, T. resupinatum and T. 
lappaceum were developed. Berseem 
recombinant inbred lines (RILs) were 
developed (F ) from cross between IL-16-8 6

and IL-13-106 through single seed decent 
method. EMS treated berseem mutant stocks 
were developed to generate variability in 
agronomic traits for genetic/genomic study. 

·Pearl millet 4x male sterile line was crossed 
with selected napier lines to restore fertility in 
BN hybrids. Seven tetraploid BN hybrids 
were produced. 

·92 selected families of 14 crosses in cowpea 
were advanced to F , F  and F  generations at 4 5 6

RRS-Dharwad and promising lines were 
identified for further multiplication and 
contribution to national/state trials.

·AICRP-FC trials on 11 forage crops which 
include annual and perennial grasses and 
legumes were conducted successfully.

·New entries of oat, berseem and red clover 
were contributed for evaluation in AICRP-FC 
trials for multi-location testing. 

 

Programme 1 : Plant genetic resources and 
genetic improvement of 
forage crops

·Three varieties, JHO-2012-2 of oat; JBSC-1 of 
berseem and JGCT-2013-3 of Clitoria were 
notified by CVRC in November 2018.

·One novel genetic stock of Pennisetum 
orientale (6x) [INGR 18026] and two of 
Panicum maximum (7x and 11x) [INGR 18024 
and INGR 18025] were registered at NBPGR, 
New Delhi.

·One entry of oat, JHO-2015-1 for north eastern 
region and one entry of Pennisetum glaucum x 
P. squamulatum (VTPH-3) as BBS hybrid-1, 2 
entries, one each of Cenchrus ciliaris, Bundel 
Anjan-4 (IGFRI-67-365) and C. setigerus, 
Bundel Dhaman-1 (IGFRI-96-706) were 
identified for release. 

·Eleven districts in Assam and Meghalaya 
were explored for survey and collection of 
forage genetic resources. Thirty three 
accessions of 15 genera and 19 species were 
collected from 19 different ecological niche 
areas.

·Twenty three dinanath germplasm accessions 
were characterized for eight qualitative and 
nine quantitative traits. IC Nos. (IC 627452 - 
IC 627472) were received for 21 accessions.

·Black spear grass 32 accessions and one each 
of barnyard grass and Eleusine corocana and 
two of Eleusine indica along with passport data 
were submitted to NBPGR for long term 
storage.

·Exploration was carried out in Srinagar, 
Ganderbal, Bandipora and Kupwara districts 
of North and Central Kashmir by IGFRI-RRS 
Srinagar in collaboration with NBPGR RS 
Srinagar and NRCSS Ajmer and 40 accessions 
of local fodder maize, Robinia pseudoacacia, 
Ailanthus altissima, oat, tall fescue and Bromus 
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recorded significantly higher pasture yield of 
C. cil iaris and  Stylosanthes seabrana  
intercropping system (8.32 t/ha) as compared 
to 6x4 m (7.85 t/ha) and 4x4 m spacing (7.09 
t/ha). Among shrubs, Zizyphus mauritiana 
recorded maximum top feed (0.81 t/ha) in 
association with H. binata followed by Z. 
xylopyrus (0.72 t/ha) and Acacia catechu (0.68 
t/ha). Sheep grazing recorded average daily 
gain of 60 g in growing season.

·In H. binata based silvipasture systems, 60% 
canopy pruning of H. binata resulted in 
significantly higher top feed and fire wood 
(1.48 and 2.74 t/ha) than 30% (0.93 and 1.76 
t/ha) and 45% canopy pruning (1.21 and 2.33 
t/ha), respectively. Carbon storage in H. 
binata was 10.90 t C/ha at 11 years age. 
Among grasses, Chrysopogon fulvus recorded 
maximum pasture yield (7.91 t/ha) followed 
by C. ciliaris (7.62 t/ha) and P. maximum (6.19 
t/ha) in association with H. binata).

·In aonla based horti-pastoral system (11 years 
old) foliar application of borax @ 0.5% + 
ZnSO  @ 0.25% produced significantly higher 4

fruit yield (13.0 t/ha) with quality physico-
chemical composition of fruits. The under 
storey pasture production (6.0 t DM/ha) was 
not influenced with foliar application of 
micronutrients.

·In guava based horti-pastoral system (10 
years old) medium pruned trees produced 
highest fruit in both cultivars of guava (Lalit: 
15.46 and Shweta: 14.87 t/ha) along with 
qualitative physico-chemical composition. 
The under-storey pasture production (5.6 t 
DM/ha) was not influenced with cultivar and 
pruning management. 

·A website named “Virtual Herbarium of 
IGFRI” was developed to upload the digital 
images of the herbarium specimen. Sixty 
percent of the specimen was digitized and 
images along with family, genus and species 
were uploaded. 

·Sewage water irrigated fields were high in soil 
organic carbon and concentration of cations 
a n d  a n i o n s  c o m p a r e d  t o  g r o u n d  
waterirrigated fields in Kanpur, Varanasi and 
Bhopal.

Programme 4 : Managing natural resources and 
soil health for sustainable 
fodder production

·Nucleus seed of institute varieties Bundel 
Lobia-1, 2, 4 and Kohinoor (1/2 kg each); JHO-
822 (27); JHO-851 (22); JHO-99-1 (20); JHO-99-2 
(30); JHO-2000-4 (25); JHO-2010-1 (30); JHO-
2009-1 (30); JHO-2012-2 (8 kg) was produced. 

·Lucerne breeding revealed that four entries 
(L-1, L-2, L-5 and L-6) recorded higher yield of 
green and dry fodder over the best check 
Anand-2 at SRRS, Dharwad. Lucerne stem 
weevil tolerance screening showed that all 
accessions (L-1, L-2, L-3, L-5, L-6, L-7, L-8) 
moderate level of tolerance except L-4.

·Integrated farming system model of one 
hectare land consisting of crops, fruits, 
vegetables, fodder, animals and fish 
components under irrigated condition 
enhanced the average income from Rs. 40,000 
- 50,000 to Rs. 80,000 - 1,00,000/ha/year.

·Pan Coefficient value derived from five 
models (Cuenca, Snyder, Pereira, Allan and 
Pruitt and Orang) showed that the Snyder 
method performance was better (RMSE = 0.25 
& Agreement Index = 0.70) in simulation of 
pan coefficient. 

·Chitosan (100 to 800 ppm) was very effective 
on inhibiting the growth of berseem 
pathogens Macrophomina sp. (root rot) and 
Sclerotinia sp. (stem rot) in vitro. 

·Aphids were active in January to March with 
nd

a peak count (140/stem) in 2  week of 
February. The chemical intensive IPM and 
combination of chemical + bio intensive IPM 
showed similar response with forage and 
seed yield in lucerne. All biological control 
agents used for management of aphids were 
safe to predators and bees. 

·In round the year forage production through 
silvipasture system, higher fodder yield 
obtained with Panicum maximum (30.3) 
followed by Chrysopogon fulvus (19.0) and 
Cenchrus ciliaris (11.9 t/ha) with different tree 
combinations. 

·In three-tier silvipasture system, 6x6 m 
spacing of Hardwickia binata and shrub species 

Programme 2 : Biotic and abiotic stress 
management and climate 
resilient fodder production

Programme 3 : Diversification and sustainable 
intensification
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Programme 6 : Evaluation and improvement of 
forage-livestock production 
systems 

Programme 7 : Mechanization and maximizing 
utilization, conservation and 
fortification of feed and fodder 
resources

·The DMI, nutrients digestibility, nutritive 
value (DE, ME and DCP) and nitrogen 
balance of silage from C. ciliaris genotypes 
IG96-96, IG96-104 was similar to maize silage. 

·Green pea haulm harvested after pod picking 
could be ensiled at 40% DM without 
additives.

·Diet consisting of mustard seed cake  based 
concentrate mixture in which 60% N of MSC 
replaced with BHM-N and 0.75% or 1% NPN 
incorporation had lower  cost per q DDM (Rs 
1409 and Rs 1413) than control (Rs 1563).  

·Feed/dry matter consumption from natural 
pastures under different grazing pressure (1 
ACU to 3 ACU) varied (P<0.05) from 2.60 to 
3.52% of the body weight in sheep. TDN and 

 0.75CP intakes (g/kg W ) were low (P<0.05) in 
sheep under high grazing pressure-3 ACU 
(35.42 and 6.42) compared to low grazing 
pressure-1 ACU (45.60 and 8.26).

·Morphological features of Bundelkhandi 
goats are jet black coat colour, long legs, 
narrow face, roman type nose, long hair on 
body, black eyelids and muzzle, long curly 
and pendulous ears and bushy tail. Body 
length, height, chest girth and paunch girth 
were 70.4, 75.4, 82.1 & 92.7 and 61.6, 67.1, 74.3 
& 85.4 cm in males and females respectively.

·The grass seed harvesting machine prototype 
developed in collaboration with CIAE, 
Bhopal showed more than 85% grass seed 
recovery in two passes in opposite direction. 
Machine in the field of dinanath and crest cox 
comb grass at institute showed 1 kg/h of seed 
collection covering 0.1 ha/h at forward speed 
of operation 0.9 m/s. 

·Defluffing machine was designed (frame size 
of 850x1080x950 mm) considering physical 
properties of true seeds and spikelet's of 
dinanath grass (variety BD-II) using PTC 
CreoParametric 3.0 software. 

·PSB136(1) among the 10 PSMs evaluated for 

oat production with only 50% P in normal soil 

recorded maximum GFY (21.8), DFY (5.85) 

and seed yield (1.76 t/ha) which were at par 

with RDF (21.8, 5.85, 1.64 t/ha, respectively). 

In acid soil, PSF12(1) recorded maximum 

fodder cowpea DMY (5.6 t/ha) and CP yield 

(0.86 t/ha) which was at par with RDF (5.2, 

0.85 t/ha, respectively).

·Application of 50% nutrients through 

chemical fertilizers, 25% through vermi-

compost + biofertilizer in BN hybrid, cowpea 

and berseem recorded higher GFY and DFY 

compared to control. It positively influenced 

the pH, EC, OC, available nutrients in soil and 

crude protein content in fodder crops. 

·Plot bunding in mango and sapota based 

horti-pasture systems enhanced the soil 

moisture retention and fodder crops 

productivity. 

·Pollen viability was maximum in S. viscosa 

(85.08%) followed by S. seabrana (73.9%) and 

S. hamata (67.1%) at 6.30 am. It reduced in all 

species and at 2.30 pm it came down to 5.10 % 

in S. hamata and 9.17% in S. scabra. However, 

S. seabrana and S. viscosa maintained viability 

upto 30.8% and 27.7% at 2.30 pm.

·In Stylosanthes, days taken to maturity in 

polythene mulched crop were significantly 

higher (159.2) than un-mulched crop (155.9 

days). Mulched crop recorded lower weed 
2population (9/m ), higher (P<0.05) seed yield 

2 (772.0) over control (16/m and 755.9 kg/ha) 

with 87.0% seed purity. 

·Apis dorsata and butterflies were major 

pollinators in berseem and lucerne whose 

maximum activity was recorded during peak 

flowering stage. They were actively foraging 

during 9 am to 12 noon with an additional 

peak between 4 to 5 pm. 

·Cenchrus seeds (spikelet) were dormant up to 

6 months of harvesting and lose viability after 

3 years. Storage of dehusked seed > 6 months 

lose viability.

Programme 5 : Enhancing seed production, 

development of seed standards 

and study on seed biology
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recorded significantly higher pasture yield of 
C. cil iaris and  Stylosanthes seabrana  
intercropping system (8.32 t/ha) as compared 
to 6x4 m (7.85 t/ha) and 4x4 m spacing (7.09 
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association with H. binata followed by Z. 
xylopyrus (0.72 t/ha) and Acacia catechu (0.68 
t/ha). Sheep grazing recorded average daily 
gain of 60 g in growing season.

·In H. binata based silvipasture systems, 60% 
canopy pruning of H. binata resulted in 
significantly higher top feed and fire wood 
(1.48 and 2.74 t/ha) than 30% (0.93 and 1.76 
t/ha) and 45% canopy pruning (1.21 and 2.33 
t/ha), respectively. Carbon storage in H. 
binata was 10.90 t C/ha at 11 years age. 
Among grasses, Chrysopogon fulvus recorded 
maximum pasture yield (7.91 t/ha) followed 
by C. ciliaris (7.62 t/ha) and P. maximum (6.19 
t/ha) in association with H. binata).

·In aonla based horti-pastoral system (11 years 
old) foliar application of borax @ 0.5% + 
ZnSO  @ 0.25% produced significantly higher 4

fruit yield (13.0 t/ha) with quality physico-
chemical composition of fruits. The under 
storey pasture production (6.0 t DM/ha) was 
not influenced with foliar application of 
micronutrients.

·In guava based horti-pastoral system (10 
years old) medium pruned trees produced 
highest fruit in both cultivars of guava (Lalit: 
15.46 and Shweta: 14.87 t/ha) along with 
qualitative physico-chemical composition. 
The under-storey pasture production (5.6 t 
DM/ha) was not influenced with cultivar and 
pruning management. 

·A website named “Virtual Herbarium of 
IGFRI” was developed to upload the digital 
images of the herbarium specimen. Sixty 
percent of the specimen was digitized and 
images along with family, genus and species 
were uploaded. 

·Sewage water irrigated fields were high in soil 
organic carbon and concentration of cations 
a n d  a n i o n s  c o m p a r e d  t o  g r o u n d  
waterirrigated fields in Kanpur, Varanasi and 
Bhopal.

Programme 4 : Managing natural resources and 
soil health for sustainable 
fodder production

·Nucleus seed of institute varieties Bundel 
Lobia-1, 2, 4 and Kohinoor (1/2 kg each); JHO-
822 (27); JHO-851 (22); JHO-99-1 (20); JHO-99-2 
(30); JHO-2000-4 (25); JHO-2010-1 (30); JHO-
2009-1 (30); JHO-2012-2 (8 kg) was produced. 

·Lucerne breeding revealed that four entries 
(L-1, L-2, L-5 and L-6) recorded higher yield of 
green and dry fodder over the best check 
Anand-2 at SRRS, Dharwad. Lucerne stem 
weevil tolerance screening showed that all 
accessions (L-1, L-2, L-3, L-5, L-6, L-7, L-8) 
moderate level of tolerance except L-4.

·Integrated farming system model of one 
hectare land consisting of crops, fruits, 
vegetables, fodder, animals and fish 
components under irrigated condition 
enhanced the average income from Rs. 40,000 
- 50,000 to Rs. 80,000 - 1,00,000/ha/year.

·Pan Coefficient value derived from five 
models (Cuenca, Snyder, Pereira, Allan and 
Pruitt and Orang) showed that the Snyder 
method performance was better (RMSE = 0.25 
& Agreement Index = 0.70) in simulation of 
pan coefficient. 

·Chitosan (100 to 800 ppm) was very effective 
on inhibiting the growth of berseem 
pathogens Macrophomina sp. (root rot) and 
Sclerotinia sp. (stem rot) in vitro. 

·Aphids were active in January to March with 
nd

a peak count (140/stem) in 2  week of 
February. The chemical intensive IPM and 
combination of chemical + bio intensive IPM 
showed similar response with forage and 
seed yield in lucerne. All biological control 
agents used for management of aphids were 
safe to predators and bees. 

·In round the year forage production through 
silvipasture system, higher fodder yield 
obtained with Panicum maximum (30.3) 
followed by Chrysopogon fulvus (19.0) and 
Cenchrus ciliaris (11.9 t/ha) with different tree 
combinations. 

·In three-tier silvipasture system, 6x6 m 
spacing of Hardwickia binata and shrub species 

Programme 2 : Biotic and abiotic stress 
management and climate 
resilient fodder production

Programme 3 : Diversification and sustainable 
intensification
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Programme 6 : Evaluation and improvement of 
forage-livestock production 
systems 

Programme 7 : Mechanization and maximizing 
utilization, conservation and 
fortification of feed and fodder 
resources

·The DMI, nutrients digestibility, nutritive 
value (DE, ME and DCP) and nitrogen 
balance of silage from C. ciliaris genotypes 
IG96-96, IG96-104 was similar to maize silage. 

·Green pea haulm harvested after pod picking 
could be ensiled at 40% DM without 
additives.

·Diet consisting of mustard seed cake  based 
concentrate mixture in which 60% N of MSC 
replaced with BHM-N and 0.75% or 1% NPN 
incorporation had lower  cost per q DDM (Rs 
1409 and Rs 1413) than control (Rs 1563).  

·Feed/dry matter consumption from natural 
pastures under different grazing pressure (1 
ACU to 3 ACU) varied (P<0.05) from 2.60 to 
3.52% of the body weight in sheep. TDN and 

 0.75CP intakes (g/kg W ) were low (P<0.05) in 
sheep under high grazing pressure-3 ACU 
(35.42 and 6.42) compared to low grazing 
pressure-1 ACU (45.60 and 8.26).

·Morphological features of Bundelkhandi 
goats are jet black coat colour, long legs, 
narrow face, roman type nose, long hair on 
body, black eyelids and muzzle, long curly 
and pendulous ears and bushy tail. Body 
length, height, chest girth and paunch girth 
were 70.4, 75.4, 82.1 & 92.7 and 61.6, 67.1, 74.3 
& 85.4 cm in males and females respectively.

·The grass seed harvesting machine prototype 
developed in collaboration with CIAE, 
Bhopal showed more than 85% grass seed 
recovery in two passes in opposite direction. 
Machine in the field of dinanath and crest cox 
comb grass at institute showed 1 kg/h of seed 
collection covering 0.1 ha/h at forward speed 
of operation 0.9 m/s. 

·Defluffing machine was designed (frame size 
of 850x1080x950 mm) considering physical 
properties of true seeds and spikelet's of 
dinanath grass (variety BD-II) using PTC 
CreoParametric 3.0 software. 

·PSB136(1) among the 10 PSMs evaluated for 

oat production with only 50% P in normal soil 

recorded maximum GFY (21.8), DFY (5.85) 

and seed yield (1.76 t/ha) which were at par 

with RDF (21.8, 5.85, 1.64 t/ha, respectively). 

In acid soil, PSF12(1) recorded maximum 

fodder cowpea DMY (5.6 t/ha) and CP yield 

(0.86 t/ha) which was at par with RDF (5.2, 

0.85 t/ha, respectively).

·Application of 50% nutrients through 

chemical fertilizers, 25% through vermi-

compost + biofertilizer in BN hybrid, cowpea 

and berseem recorded higher GFY and DFY 

compared to control. It positively influenced 

the pH, EC, OC, available nutrients in soil and 

crude protein content in fodder crops. 

·Plot bunding in mango and sapota based 

horti-pasture systems enhanced the soil 

moisture retention and fodder crops 

productivity. 

·Pollen viability was maximum in S. viscosa 

(85.08%) followed by S. seabrana (73.9%) and 

S. hamata (67.1%) at 6.30 am. It reduced in all 

species and at 2.30 pm it came down to 5.10 % 

in S. hamata and 9.17% in S. scabra. However, 

S. seabrana and S. viscosa maintained viability 

upto 30.8% and 27.7% at 2.30 pm.

·In Stylosanthes, days taken to maturity in 

polythene mulched crop were significantly 

higher (159.2) than un-mulched crop (155.9 

days). Mulched crop recorded lower weed 
2population (9/m ), higher (P<0.05) seed yield 

2 (772.0) over control (16/m and 755.9 kg/ha) 

with 87.0% seed purity. 

·Apis dorsata and butterflies were major 

pollinators in berseem and lucerne whose 

maximum activity was recorded during peak 

flowering stage. They were actively foraging 

during 9 am to 12 noon with an additional 

peak between 4 to 5 pm. 

·Cenchrus seeds (spikelet) were dormant up to 

6 months of harvesting and lose viability after 

3 years. Storage of dehusked seed > 6 months 

lose viability.

Programme 5 : Enhancing seed production, 

development of seed standards 

and study on seed biology
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·Wheat HD-3086 recorded highest grain yield 
(45.5 q/ha) and showed 32% higher over the 
local varieties. Berseem variety Wardan 
produced 26.7% higher green fodder than 
locally grown berseem. Mustard hybrid 
NRCHB-101 produced 21.0% higher seed 
yield over RH-406 (14 q/ha). Mungbean 
variety PDM-139 demonstrated 27.1% higher 
seed yield over local variety.  

·Buffaloes supplemented with mineral 
mixture sustained higher milk yield of 8.06, 
than non-supplemented buffaloes (6.93 
kg/day). Supplementation of mineral 
mixture (@ 30-40 g/head/day) in anoestrous 
animals improved reproductive performances 
as 58.3% cows showed estrus and 71.4% 
conceived, while in buffaloes 69.2% showed 
estrus and 83.3% conceived.

·In kharif and rabi seasons under TSP, fodder 
production technology demonstrations were 
carried on fields of 273 tribal farmers in Dousa 
(Rajasthan). 

·An index to calculate aggressiveness of rain to 
cause erosion called Rainfall erosivity factor 
(R) was calculated using Modified Fourier 

qn
series (Arnolduse ) for Bundelkhand region. 
Highest R value was obtained for Sagar (925.9) 

-1 -1and lowest for Jalaun (606.0 MJ cm ha yr ).

·Responses of farmers growing perennial 
sorghum in orchards in Dharwad were: crop 
consumes less water (41.7%), grows fast 
(41.7%), is soft and has thin stem (33.3%), easy 
to harvest (25%), effective use of inter-row 
space (25%), consumes medium water 
(16.7%) and no wastage (16.7%). 

·Analysis based on 4 years data and using 
discount factor of 10.5% indicated an IRR of 
99%, discounted B:C ratio of 2.04, NPW of Rs 
17.91 lakhs and payback period of 3 years, 
which indicated that investment made on 
grassland development in Soda village 
(Rajasthan) was financially viable. 

Programme 8 : Social, economic, policy and 
translational research

x 1

processes. It has made remarkable progress and 

contributions in the field of forage research, 

capaci ty  bui lding and infrastructure  

development. IGFRI is an ISO 9001: 2015 and 

2018 certified quinquagenarian institute, active 

and vibrant in conducting, collating and 

coordinating systematic forage research, transfer 

of new technologies and also offers training to 

government and non-government organizations, 

trainers, farmers, forest officers and other stake 

holders. Institute is endeavouring in basic and 

applied research in both cultivated and range 

species in all aspects viz., fodder crop 

improvement, intensive fodder production 

systems, alternative fodder sources, grasslands, 

silvi- and horti-pasture systems, seed production 

technology, farm mechanization, post-harvest 

conservation and utilization, livestock nutrient 

management, etc. Institute is undertaking 

numerous research projects at many levels like 

institute, inter-institute, externally funded 

national and international collaborative projects 

to address the persistent problem of fodder 

shortage and lack of quality forages. Other 

important activities of the institute are 

multifaceted outreach programmes, viz., model 

fodder villages, Mera Gaon Mera Gaurav, Soil 

Health Cards, Pradhan Mantri Adarsh Gram 

Yojana, Sansad Adarsh Gram Yojana, Unnat Bharat 

Abhiyan etc. to demonstrate the developed 

technologies at the doorsteps of farmers and 

other stakeholders in addition to demonstrations 

in national events and platforms. 

Towards enhancing the genetic resources, 73 
forage germplasms from Assam, Megalaya and 
Jammu & Kashmir were collected and a total of 
9990 forage accessions of 67 genera are 
maintained in midterm storage module. In the 
reporting year, three varieties, viz., JHO-2012-2 4

 

 

 

 

 

To fulfil the needs of the nation and to conduct 

organized scientific research exclusively on 

grasslands and fodder production and their 

utilization, Government of India established an 

institute of national importance in 1962, Indian 

Grassland and Fodder Research Institute (ICAR-

IGFRI) at Jhansi, the biodiversity hotspot for 

grasses. The institute was associated with the 

Indian Council of Agricultural Research (ICAR) 
stfrom 1  April, 1966. In addition, All India 

Coordinated Research Project on Forage Crops 

and Utilization was created in 1972 with IGFRI as 

head quarter for multi-location testing of forage 

varieties and technologies in different agro 

climatic zones of the country through 22 

coordinating centres at  various State 

Agricultural Universities under the National 

Agricultural Research System. 

The institute comprises seven multi-disciplinary 

divisions viz., crop improvement, crop 

production, farm machinery and post-harvest 

technology, seed technology, social science, 

grassland and silvipasture management and 

plant animal relationship wherein, two divisions 

mentioned at last are unique. It also has PME, 

HRD, ATIC, ITMU, AKMU units and facilities 

viz., Library, Central Research Farm, Dairy and 

Central Instrumentation Lab. As offshoot, 

institute has three regional stations located in 

Avikanagar (Rajasthan), Dharwad (Karnataka) 

and Srinagar (Jammu & Kashmir) to conduct 

focussed forage research on arid, semi-arid and 

temperate climatic conditions, respectively and a 

grassland centre at Palampur (Himachal 

Pradesh). 

The institute has successfully served the country 

for 57 years achieving several milestones in 

generation of various need based tailor-made 

technologies with an ultimate aim to serve the 

farming community with green production
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·Wheat HD-3086 recorded highest grain yield 
(45.5 q/ha) and showed 32% higher over the 
local varieties. Berseem variety Wardan 
produced 26.7% higher green fodder than 
locally grown berseem. Mustard hybrid 
NRCHB-101 produced 21.0% higher seed 
yield over RH-406 (14 q/ha). Mungbean 
variety PDM-139 demonstrated 27.1% higher 
seed yield over local variety.  

·Buffaloes supplemented with mineral 
mixture sustained higher milk yield of 8.06, 
than non-supplemented buffaloes (6.93 
kg/day). Supplementation of mineral 
mixture (@ 30-40 g/head/day) in anoestrous 
animals improved reproductive performances 
as 58.3% cows showed estrus and 71.4% 
conceived, while in buffaloes 69.2% showed 
estrus and 83.3% conceived.

·In kharif and rabi seasons under TSP, fodder 
production technology demonstrations were 
carried on fields of 273 tribal farmers in Dousa 
(Rajasthan). 

·An index to calculate aggressiveness of rain to 
cause erosion called Rainfall erosivity factor 
(R) was calculated using Modified Fourier 

qn
series (Arnolduse ) for Bundelkhand region. 
Highest R value was obtained for Sagar (925.9) 

-1 -1and lowest for Jalaun (606.0 MJ cm ha yr ).

·Responses of farmers growing perennial 
sorghum in orchards in Dharwad were: crop 
consumes less water (41.7%), grows fast 
(41.7%), is soft and has thin stem (33.3%), easy 
to harvest (25%), effective use of inter-row 
space (25%), consumes medium water 
(16.7%) and no wastage (16.7%). 

·Analysis based on 4 years data and using 
discount factor of 10.5% indicated an IRR of 
99%, discounted B:C ratio of 2.04, NPW of Rs 
17.91 lakhs and payback period of 3 years, 
which indicated that investment made on 
grassland development in Soda village 
(Rajasthan) was financially viable. 

Programme 8 : Social, economic, policy and 
translational research

x 1

processes. It has made remarkable progress and 

contributions in the field of forage research, 

capaci ty  bui lding and infrastructure  

development. IGFRI is an ISO 9001: 2015 and 

2018 certified quinquagenarian institute, active 

and vibrant in conducting, collating and 

coordinating systematic forage research, transfer 

of new technologies and also offers training to 

government and non-government organizations, 

trainers, farmers, forest officers and other stake 

holders. Institute is endeavouring in basic and 

applied research in both cultivated and range 

species in all aspects viz., fodder crop 

improvement, intensive fodder production 

systems, alternative fodder sources, grasslands, 

silvi- and horti-pasture systems, seed production 

technology, farm mechanization, post-harvest 

conservation and utilization, livestock nutrient 

management, etc. Institute is undertaking 

numerous research projects at many levels like 

institute, inter-institute, externally funded 

national and international collaborative projects 

to address the persistent problem of fodder 

shortage and lack of quality forages. Other 

important activities of the institute are 

multifaceted outreach programmes, viz., model 

fodder villages, Mera Gaon Mera Gaurav, Soil 

Health Cards, Pradhan Mantri Adarsh Gram 

Yojana, Sansad Adarsh Gram Yojana, Unnat Bharat 

Abhiyan etc. to demonstrate the developed 

technologies at the doorsteps of farmers and 

other stakeholders in addition to demonstrations 

in national events and platforms. 

Towards enhancing the genetic resources, 73 
forage germplasms from Assam, Megalaya and 
Jammu & Kashmir were collected and a total of 
9990 forage accessions of 67 genera are 
maintained in midterm storage module. In the 
reporting year, three varieties, viz., JHO-2012-2 4
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pasture systems enhanced the soil moisture 

retention and fodder crops productivity. In 

Hardwickia binata based silvipasture systems, 

60% canopy pruning of H. binata resulted in 

significantly higher top feed and fire wood (1.48 

and 2.74 t/ha) than 30% (0.93 and 1.76 t/ha) and 

45% canopy pruning (1.21 and 2.33 t/ha), 

respectively. A website named “Virtual 

Herbarium of IGFRI” was developed to upload 

digital images of the herbarium specimen. In 

guava based horti-pastoral system (10 years old) 

medium pruned trees produced maximum fruit 

in both cultivars (Lalit: 15.46 and Shweta: 14.87 

t/ha) along with qualitative physico-chemical 

composition. The under storey pasture 

production (5.6 t DM/ha) was not influenced 

with cultivar and pruning management. In 

round the year forage production through 

silvipasture system, higher fodder yield 

obtained with P. maximum (30.3) followed by 

Chrysopogon fulvus (19.0) and C. ciliaris (11.9 

t/ha) with different tree combinations. 

In understanding and improving fodder seed 

production, pollen viability (%) was maximum 

in S. viscosa (85.1) followed by S. seabrana (73.9) 

and S. hamata (67.1) at 6.30 am. It reduced in all 

species at 2.30 pm and came down to 5.1 in S. 

hamata and 9.2 in S. scabra while S. seabrana and S. 

viscosa maintained viability up to 30.8 and 27.7 at 

2.30 pm. In Stylosanthes, days to maturity in 

polythene mulched crop were significantly 

higher (159.2) than un-mulched crop (155.9 

days). Mulched crop recorded lower weed 
2population (9/m ), higher (P<0.05) seed yield 

2 (772.0) over control (16/m and 755.9 kg/ha) 

with 87.0% seed purity. Apis dorsata and 

butterflies were major pollinators in berseem 

and lucerne whose maximum activity was 

recorded during peak flowering stage. They 

were actively foraging during 9 am to 12 noon 

with an additional peak between 4 to 5 pm. 

Cenchrus seeds (spikelet) were dormant up to 6 

months of harvesting and lose viability after 3 

years. Dehusked seeds stored beyond 6 months 

lose viability.

Towards improving livestock production 

systems, the DMI, nutrients digestibility, 

nutritive value (DE, ME and DCP) and nitrogen

of oat; JBSC-1 of berseem and JGCT-2013-3 of 
Clitoria were notified; One entry of oat, JHO-
2015-1 for north eastern region and one entry of 
Pennisetum glaucum x P. squamulatum (VTPH-3) 
as BBS hybrid-1, 2 entries, one each of C. ciliaris, 
Bundel Anjan-4 (IGFRI-67-365) and C. setigerus, 
Bundel Dhaman-1 (IGFRI-96-706)  were 
identified for release. One novel genetic stock of 
Pennisetum orientale (6x) [INGR 18026] and two of 
Panicum maximum (7x and 11x) [INGR 18024 and 
INGR 18025] were registered. Oat, berseem and 
red clover new entries were contributed for MLT 
in AICRP-FC trials. Variety JHO-99-2 was found 
as best fodder variety followed by JHO-2009-1 
while JHO-2010-1 for grain purpose. 

Biotic and abiotic stress management research 

revealed that screening for lucerne stem weevil 

tolerance resulted all accessions (L-1, L-2, L-3, L-

5, L-6, L-7, L-8) had moderate level of tolerance 

except L-4. The chemical intensive IPM and 

combination of chemical + bio intensive IPM 

showed similar response with forage and seed 

yield in lucerne. One hectare IFS model with 

crops, fruits, vegetables, fodder, animals and fish 

components under irrigated condition enhanced 

income from Rs. 40,000-50,000 to Rs 80,000-

1,00,000/ha/yr. Among five models (Cuenca, 

Snyder, Pereira, Allan and Pruitt and Orang), the 

Snyder method was better (RMSE = 0.25 & 

Agreement Index = 0.70) for simulation of pan 

coefficient. 

Under managing natural resources, oat 

production with reduced P input in normal soil, 

PSB136(1) recorded maximum GFY (21.8) and 

DFY (5.85) seed yield (1.76 t/ha) which were at 

par with RDF (21.8, 5.85, 1.64 t/ha, respectively). 

In fodder cowpea production in acid soil, 

PSF12(1) recorded maximum DMY (5.6) and CP 

yield (0.86) which were at par with RDF (5.2, 0.85 

t/ha, respectively). Application of 50% nutrients 

through chemical fertilizers, 25% through vermi-

compost + biofertilizer in BN hybrid, cowpea 

and berseem recorded higher GFY and DFY 

compared to control. Sewage water irrigated 

fields were high in SOC and cations & anions 

concentration compared to ground water 

irrigated fields in Kanpur, Varanasi and Bhopal. 

Plot bunding in mango and sapota based horti
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rainfall erosivity factor (R) was calculated using 
qnModified Fourier series (Arnolduse ) for 

Bundelkhand region. Highest R factor value was 
obtained for Sagar (925.9) and lowest value for 

-1 -1Jalaun (606.0 MJ cm ha yr ).

Among extension services, a total of 2281 

artificial inseminations were performed in 

breeding tract of Bhadawari buffalo during the 

year 2018-19 and a total of 919 progenies were 

recorded out of the inseminations done during 

the year 2017-18. Analysis based on 4 years data 

and discount factor of 10.5% indicated an IRR of 

99%, discounted B:C ratio of 2.04, NPW of Rs 

17.91 lakh and payback period of 3 years, which 

indicated that investment made on grassland 

development in Soda village (Rajasthan) was 

financially viable.  Under farmer first 

demonstrations, wheat HD-3086 recorded 

highest grain yield (4.55 t/ha) and showed 32% 

higher over the local varieties. Berseem variety 

Wardan produced 26.7% higher green fodder 

than locally grown berseem. Mustard hybrid 

NRCHB-101 produced 21.0% higher seed yield 

over RH-406 (1.4 t/ha). Mungbean variety PDM-

139 demonstrated 27.1% higher seed yield over 

local variety. Buffaloes supplemented with 

mineral mixture sustained higher milk yield of 

8.06, than non-supplemented buffaloes (6.93 

kg/day). Supplementation of mineral mixture 

(@ 30-40 g/head/day) in anoestrous animals 

improved reproductive performances as 58.3% 

cows showed estrus and 71.4% of conceived, 

while in buffaloes 69.2% showed estrus and 

83.3% conceived. In kharif and rabi seasons under 

T S P ,  f o d d e r  p r o d u c t i o n  t e c h n o l o g y  

demonstrations were carried on fields of 273 

tribal farmers in Dousa (Rajasthan). 

 

balance of silage from C. ciliaris genotypes IG96-

96, IG96-104 was similar to maize silage. Green 

pea haulm harvested after pod picking could be 

ensiled at 40% DM without additives. Diet 

consisting of mustard seed cake based 

concentrate mixture in which 60% N of MSC 

replaced with BHM-N and 0.75% or 1% NPN 

incorporation had lower cost per q DDM (Rs 

1409 and Rs 1413) than control (Rs 1563).  

Feed/dry matter consumption from natural 

pastures under different grazing pressure (1 

ACU to 3 ACU) varied (P<0.05) from 2.60 to 

3.52% of the body weight in sheep. TDN and CP 
 0.75

intakes (g/kg W ) were low (P<0.05) in sheep 

under high grazing pressure-3 ACU (35.42 and 

6.42) compared to low grazing pressure-1 ACU 

(45.60 and 8.26). Morphological features of 

Bundelkhandi goats are jet black coat colour, 

long legs, narrow face, roman type nose, long 

hair on body, black eyelids and muzzle, long 

curly and pendulous ears and bushy tail. Body 

length, height, chest girth and paunch girth were 

70.4, 75.4, 82.1 & 92.7 and 61.6, 67.1, 74.3 & 85.4 

cm in males and females respectively.

For improving mechanization in forage 
production, the grass seed harvesting machine 
prototype developed in collaboration with CIAE 
Bhopal showed > 85% dinanath grass seed 
recovery in two passes in opposite direction and 
seed collection @ 1.0 kg/h covering 0.1 ha/h at 
0.9 m/s forward operation speed. Defluffing 
machine was designed (frame size of 
850x1080x950 mm) considering physical 
properties of true seeds and spikelet's of 
dinanath grass (variety BD-II) using PTC 
CreoParametric 3.0 software. As part of soil and 
water conservation, an index to calculate 
aggressiveness of rain to cause erosion called 
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pasture systems enhanced the soil moisture 
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INGR 18025] were registered. Oat, berseem and 
red clover new entries were contributed for MLT 
in AICRP-FC trials. Variety JHO-99-2 was found 
as best fodder variety followed by JHO-2009-1 
while JHO-2010-1 for grain purpose. 

Biotic and abiotic stress management research 

revealed that screening for lucerne stem weevil 

tolerance resulted all accessions (L-1, L-2, L-3, L-
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except L-4. The chemical intensive IPM and 
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crops, fruits, vegetables, fodder, animals and fish 

components under irrigated condition enhanced 

income from Rs. 40,000-50,000 to Rs 80,000-

1,00,000/ha/yr. Among five models (Cuenca, 

Snyder, Pereira, Allan and Pruitt and Orang), the 

Snyder method was better (RMSE = 0.25 & 

Agreement Index = 0.70) for simulation of pan 

coefficient. 

Under managing natural resources, oat 

production with reduced P input in normal soil, 

PSB136(1) recorded maximum GFY (21.8) and 

DFY (5.85) seed yield (1.76 t/ha) which were at 

par with RDF (21.8, 5.85, 1.64 t/ha, respectively). 

In fodder cowpea production in acid soil, 

PSF12(1) recorded maximum DMY (5.6) and CP 

yield (0.86) which were at par with RDF (5.2, 0.85 

t/ha, respectively). Application of 50% nutrients 

through chemical fertilizers, 25% through vermi-

compost + biofertilizer in BN hybrid, cowpea 

and berseem recorded higher GFY and DFY 
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concentration compared to ground water 
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obtained for Sagar (925.9) and lowest value for 

-1 -1Jalaun (606.0 MJ cm ha yr ).
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artificial inseminations were performed in 

breeding tract of Bhadawari buffalo during the 

year 2018-19 and a total of 919 progenies were 

recorded out of the inseminations done during 

the year 2017-18. Analysis based on 4 years data 

and discount factor of 10.5% indicated an IRR of 

99%, discounted B:C ratio of 2.04, NPW of Rs 
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Rainfall pattern

The total rainfall during the rabi season (October, 
2017-April, 2018) was 27.2 mm in three rainy 
days (Fig. 2.1). The rainfall deficiency was 51.7% 
from its long period average (56.3 mm).  Rainfall 
received during the month of January was quite 
beneficial for rabi crops in the region. 

As regards the kharif season (June to October) 
rd

during 2018, the monsoon was active during 3  
th

week of June (25  standard meteorological week-
SMW) due to strong mid latitude wave activities 
which had significant rainfall distribution over 
the Bundelkhand region and the rainfall during 

ththe 25-26  SMW was 70.8 mm in 2 rainy days 
(Fig. 2.2). In July, the subsequent 4 weeks i.e. 28-

st 
31 SMW received good amount of rainfall in 14 

strainy days. These weeks (27-31  SMW) received 
rainfall in the range of 61.6 mm in 28 SMW to 

th
119.2 mm in 30  SMW. Apart from this, the next 

ththree (34-36  SMW) weeks received torrential 
rainfall in the range of 131.6 to 261.2 mm except 

nd rd
in two weeks (32  and 33  week). Further a 
scanty rainfall to the tune of 16 mm was occurred 

thin one week i.e. in 38  SMW and thereafter 
th

monsoon withdrew in the last week (39  SMW) 
of September. The rainfall during kharif season 
was 938.2 mm which was excess by 20.7% from 
its long period average (721.2 mm).

This year, the latter half of May remained 

cyclogenetically active over the north Indian 

ocean. The southwest monsoon set in over 
thKerala on 29  May 2018, three days ahead of its 

normal date of onset. The southwest monsoon 

further advanced into various parts of Kerala, 

most parts of coastal Karnataka and Tamil Nadu. 

In a steady progress, the south west monsoon 

advanced into most parts of north east India and 

also covered parts of West Bengal, Odisha and 
th

Chhattisgarh during 9-12  June. Thereafter, 

monsoon flow pattern weakened in general and 

this resulted in a 'hiatus' in the advance of 
th nd

southwest monsoon during 13 - 22  June. After 

the hiatus, monsoon gradually progressed into 

more parts of Maharashtra, Gujarat, Madhya 

Pradesh and West Bengal. It further advanced 

into some more parts of Gujarat region, some 

parts of east Rajasthan, remaining parts of 

Maharashtra, Chhattisgarh, Odisha, Bihar and 

Jharkhand, entire Madhya Pradesh and east 

Uttar Pradesh, most parts of west Uttar Pradesh, 

Uttarakhand & Himachal Pradesh, entire Jammu 
th 

& Kashmir and some parts of Punjab on 27 June. 

Reduction in moisture associated with the 

monsoon flow and a changeover in the lower 

tropospheric circulation pattern from 'cyclonic' 

to 'anti-cyclonic' over Rajasthan and neighbouring 
thareas occurred from 28  September. Thus the 

southwest monsoon withdrew from parts of 
thwest Rajasthan and Kutch on 29  September, 

with a delay of almost a month as the normal 

date of commencement of withdrawal from 
stextreme western parts of Rajasthan is 1  

September. The monsoon withdrew from most 

parts of northwest India and adjoining central 
st thIndia by 1  October and by 6  October, the 

withdrawal has been completed from major 

parts of India. 

Fig. 2.1. Seasonal rainfall pattern/ percentage departure 
(%D) from normal at Jhansi
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Fig. 2.4. Weekly anomaly pattern of maximum and 
minimum temperature during kharif season (2018)

o0.6 to 4.0 C during the same period. The rabi 
season was slightly cooler than the normal year, as 

o
mean temperatures were slightly lower by 0.5 C 
from their long period average.

th
In kharif season (27 to 44  SMW), in general 
maximum temperature and minimum 
temperatures were lower and higher in the range 

o o
of 0.12 to 3.9 C and 0.2 to 2.6 C from their 
corresponding normal temperature during the 

rd th
23  to 39  SMW (Fig. 2.4) except in few weeks. 
Thus, during kharif season both day and night 

o
temperature was warmer by 0.47 and 0.61 C, 
respectively. 

Weekly anomaly of maximum and minimum 
temperature during rabi season is presented in Fig. 
2.3. Maximum temperature was higher in the 

o
range of 0.1 to 2.1 C during November-December. 
However, minimum temperature was lower 

o
during the same period in the range of 0.2 to 2.2 C 
during the month of November. This has resulted 
in stunted growth of many crops in the region, 
particularly wheat and chickpea.   Further in 

st thsubsequent 4 weeks (1  - 4  SMW), the maximum 
temperature was below to their corresponding 

thnormal values in the range of 0.64 in 4  SMW   to 
o st

3.24 C in 1  SMW. But minimum temperature 
during the month of January was higher by 0.2 to 

o
2.4 C from their corresponding normal values. In 
March, maximum temperature was higher by 1.0 

o
to 3.2 C from the normal values. Whereas, 
minimum temperature was lower in the range of 

Evaporation

Mean rabi season evaporation rate (5.71 mm/day) 
was higher by 18.9% than the normal (4.8 
mm/day) evaporation rate. The evaporation rate 
was higher during the month of November and 
December and varied from 2.2 to 4.3 mm/day as 
compared to normal which varied from 1.7 to 3.1 
mm/day. Similarly, the whole period i.e. January 

st th
to April (1 - 20  SMW) the evaporation rate was 
higher by 0.5 to 2.2 mm/day from their 
corresponding normal values (Fig. 2.5). 

Fig.  2.5. Seasonal actual (A) and normal (N) evaporation 
along with percent departure from normal

Temperature

Mean maximum temperatures during both rabi 
and kharif seasons were at par with their 
corresponding normal. Mean minimum 

o
temperature was lower by 1.2 C and higher by 

o0.5 C during rabi and kharif season, respectively. 

Standard Meteorological Week

4

3

2

1

0

-1

-2

-3

-4

-5
21 23 25 27 29 31 33 35 37 39 41 43 45

Max T

Min T

O
T

em
p

er
at

u
re

 a
n

o
m

al
y

 (
C

)

Fig. 2.3. Weekly anomaly in maximum (MaxT) and 
minimum (MinT) temperatures during rabi (2017-18)
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Fig. 2.2. Weekly rainfall distribution pattern during 
kharif (2018) at Jhansi 
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Rainfall pattern

The total rainfall during the rabi season (October, 
2017-April, 2018) was 27.2 mm in three rainy 
days (Fig. 2.1). The rainfall deficiency was 51.7% 
from its long period average (56.3 mm).  Rainfall 
received during the month of January was quite 
beneficial for rabi crops in the region. 

As regards the kharif season (June to October) 
rd

during 2018, the monsoon was active during 3  
th

week of June (25  standard meteorological week-
SMW) due to strong mid latitude wave activities 
which had significant rainfall distribution over 
the Bundelkhand region and the rainfall during 

ththe 25-26  SMW was 70.8 mm in 2 rainy days 
(Fig. 2.2). In July, the subsequent 4 weeks i.e. 28-

st 
31 SMW received good amount of rainfall in 14 

strainy days. These weeks (27-31  SMW) received 
rainfall in the range of 61.6 mm in 28 SMW to 

th
119.2 mm in 30  SMW. Apart from this, the next 

ththree (34-36  SMW) weeks received torrential 
rainfall in the range of 131.6 to 261.2 mm except 

nd rd
in two weeks (32  and 33  week). Further a 
scanty rainfall to the tune of 16 mm was occurred 

thin one week i.e. in 38  SMW and thereafter 
th

monsoon withdrew in the last week (39  SMW) 
of September. The rainfall during kharif season 
was 938.2 mm which was excess by 20.7% from 
its long period average (721.2 mm).

This year, the latter half of May remained 

cyclogenetically active over the north Indian 

ocean. The southwest monsoon set in over 
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also covered parts of West Bengal, Odisha and 
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Chhattisgarh during 9-12  June. Thereafter, 
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th nd

southwest monsoon during 13 - 22  June. After 
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Uttar Pradesh, most parts of west Uttar Pradesh, 
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th 

& Kashmir and some parts of Punjab on 27 June. 
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to 'anti-cyclonic' over Rajasthan and neighbouring 
thareas occurred from 28  September. Thus the 

southwest monsoon withdrew from parts of 
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with a delay of almost a month as the normal 

date of commencement of withdrawal from 
stextreme western parts of Rajasthan is 1  

September. The monsoon withdrew from most 

parts of northwest India and adjoining central 
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Fig. 2.1. Seasonal rainfall pattern/ percentage departure 
(%D) from normal at Jhansi
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Fig. 2.4. Weekly anomaly pattern of maximum and 
minimum temperature during kharif season (2018)

o0.6 to 4.0 C during the same period. The rabi 
season was slightly cooler than the normal year, as 

o
mean temperatures were slightly lower by 0.5 C 
from their long period average.

th
In kharif season (27 to 44  SMW), in general 
maximum temperature and minimum 
temperatures were lower and higher in the range 

o o
of 0.12 to 3.9 C and 0.2 to 2.6 C from their 
corresponding normal temperature during the 

rd th
23  to 39  SMW (Fig. 2.4) except in few weeks. 
Thus, during kharif season both day and night 

o
temperature was warmer by 0.47 and 0.61 C, 
respectively. 

Weekly anomaly of maximum and minimum 
temperature during rabi season is presented in Fig. 
2.3. Maximum temperature was higher in the 

o
range of 0.1 to 2.1 C during November-December. 
However, minimum temperature was lower 

o
during the same period in the range of 0.2 to 2.2 C 
during the month of November. This has resulted 
in stunted growth of many crops in the region, 
particularly wheat and chickpea.   Further in 

st thsubsequent 4 weeks (1  - 4  SMW), the maximum 
temperature was below to their corresponding 

thnormal values in the range of 0.64 in 4  SMW   to 
o st

3.24 C in 1  SMW. But minimum temperature 
during the month of January was higher by 0.2 to 

o
2.4 C from their corresponding normal values. In 
March, maximum temperature was higher by 1.0 

o
to 3.2 C from the normal values. Whereas, 
minimum temperature was lower in the range of 

Evaporation

Mean rabi season evaporation rate (5.71 mm/day) 
was higher by 18.9% than the normal (4.8 
mm/day) evaporation rate. The evaporation rate 
was higher during the month of November and 
December and varied from 2.2 to 4.3 mm/day as 
compared to normal which varied from 1.7 to 3.1 
mm/day. Similarly, the whole period i.e. January 

st th
to April (1 - 20  SMW) the evaporation rate was 
higher by 0.5 to 2.2 mm/day from their 
corresponding normal values (Fig. 2.5). 

Fig.  2.5. Seasonal actual (A) and normal (N) evaporation 
along with percent departure from normal

Temperature

Mean maximum temperatures during both rabi 
and kharif seasons were at par with their 
corresponding normal. Mean minimum 

o
temperature was lower by 1.2 C and higher by 

o0.5 C during rabi and kharif season, respectively. 
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Fig. 2.3. Weekly anomaly in maximum (MaxT) and 
minimum (MinT) temperatures during rabi (2017-18)
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Fig. 2.2. Weekly rainfall distribution pattern during 
kharif (2018) at Jhansi 

Standard Meteorological Week

500

400

300

200

100

0

-100

-200
24 26 28 30 32 34 36 38 40 42

A              N             % D

R
ai

n
fa

ll
 (

m
m

)/
%

 D
ep

ar
tu

re



Rabi 2017-18 Kharif 2017-18

W
in

d
 v

el
o

ci
ty

 (
k

m
/h

r)
 %

 D
ep

ar
tu

re 8

6

4

2

0

*2

-4

A            N          % D

Annual Report 2018-19

 th
In kharif season (27 - 44  SMW) evaporation rate 

th th
varied from 3.0 (35  SMW) to 7.6 mm/day (27  
SMW) with a mean of 5.1 mm/day and it was 
higher by 22.4% from its normal value (4.12 
mm/day). 

Relative humidity pattern

Mean rabi season morning relative humidity-RH 
(80.1%) was slightly lower (3.2%) from its normal 
value (82.2%). Morning RH varied from 57% in 

th st
17  SMW to 92% in 1  SMW during the rabi 
season. Mean kharif season morning RH (78.3%) 
was slightly lower (5.0%) from its normal value 
(82.4%).  Kharif season morning RH varied from 

th th
48% in 25  week to 96% in 35  SMW. Mean rabi 
season afternoon RH (43.8%) was higher (28.5%) 
from its normal value (34.1%) and varied in the 

th thrange 28% (in 16  SMW) to 77% (in 45  SMW). 
The mean kharif season after noon RH (54.5%) 
was 4.2% higher than its normal value (52.3%) 
and it varied between 32 to 85% during the 
season (Fig.2.6).

Mean rabi (1.91 km/hr) season and kharif season 
(4.2 km/hr) wind velocity were significantly 
lower by 48.3 and 26.7% from their corresponding 
normal values. Wind velocity was found to be 

nd thhigher during 22   to  35  SMW and varied from 
3.5 to 11.5 km/hr (Fig. 2.7). 

Fig. 2.6. Seasonal actual (A) and normal (N) morning 
RH along with percent departure Wind Velocity

Fig.  2.7. Seasonal actual (A) and normal (N) wind 
velocity along with percent departure from normal

8

C
H

A
P

T
E

R

3 Research Achievements

3.1 Plant genetic resources and genetic 
improvement of forage crops

3.1.1 Enrichment, evaluation, conservation and 
documentation of genetic resources of 
fodder crops

(CRSCIGFRISIL20100101)

Exploration and collection of germplasm 

Kamrup, Nalbari, Barpeta, Bongaigaon and 
Chirang of lower Assam and Jorhat, Golaghat, 
Sivasagar, Dibrugarh and Tinsukia districts of 
Upper Assam and Ri-Bhoi district of Meghalaya 
were explored and  surveyed for forage genetic 
resources collection. A total of 33 accessions 
comprising of 15 genera and 19 species (seeds 
and root slips) were collected from 19 niches. 
Pennisetum pedicellatum (7), Panicum maximum 
(5), Zea mays var. mexicana (2), Eleusine indica (2), 
Tripsacum andersonii (2), Vigna unguiculata (2) 
and one accession each of  Setaria palmifolia, 
Pennisetum purpureum, Avena sativa, Brachiaria 
mutica,  Sorghum halepense, Chrysopogon 
zizanoides, Miscanthus fuscus, Coix lachryma-jobi, 
Saccharum ravennae, Themeda villosa, Panicum 
antidotale, Setaria sphacelata and Vigna umbellata 
were collected (Fig. 3.1.1). Passport characteristics 
were recorded at the collection sites. Morpho-
agronomical characteristics revealed variation 
for leaf hairiness, pigmentation in plant parts, 
culm colour, branching pattern, plant height and 
inflorescence length in Panicum maximum and 
Pennisetum pedicellatum. 

Germplasm exploration was also carried out by 
Srinagar station in collaboration with NBPGR 
Srinagar and NRCSS Ajmer in Srinagar, 
Ganderbal, Bandipora and Kupwara districts of 
North and Central Kashmir. Local fodder maize 
(19 accessions), Robinia pseudoacacia (9 seeds), 
Ailanthus altissima (6 seeds), local oat (4 
accessions) and 1 accession each of tall fescue 
and Bromus were collected (Fig. 3.1.2). 

Fig. 3.1.2. Germplasm (seeds) collected from Kashmir

Fig. 3.1.1.  Collection from Assam, a: Teosinte , 
b: Coix lachryma-jobi ,  c: Vigna umbellata 

a b c

Elymus repens (couch grass, a genetic relative of 
wheat) was collected for the first time from 
Shopian district (Fig. 3.1.3). It is a perennial grass 
native to Europe, Asia, Arctic biome and 
northwest Africa and brought into other mild 
northern climates for forage or erosion control. 

Fig. 3.1.3.  Elymus repens-collected from Shopian

9



Rabi 2017-18 Kharif 2017-18

W
in

d
 v

el
o

ci
ty

 (
k

m
/h

r)
 %

 D
ep

ar
tu

re 8

6

4

2

0

*2

-4

A            N          % D

Annual Report 2018-19

 th
In kharif season (27 - 44  SMW) evaporation rate 

th th
varied from 3.0 (35  SMW) to 7.6 mm/day (27  
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mm/day). 
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from its normal value (34.1%) and varied in the 

th thrange 28% (in 16  SMW) to 77% (in 45  SMW). 
The mean kharif season after noon RH (54.5%) 
was 4.2% higher than its normal value (52.3%) 
and it varied between 32 to 85% during the 
season (Fig.2.6).

Mean rabi (1.91 km/hr) season and kharif season 
(4.2 km/hr) wind velocity were significantly 
lower by 48.3 and 26.7% from their corresponding 
normal values. Wind velocity was found to be 

nd thhigher during 22   to  35  SMW and varied from 
3.5 to 11.5 km/hr (Fig. 2.7). 

Fig. 2.6. Seasonal actual (A) and normal (N) morning 
RH along with percent departure Wind Velocity

Fig.  2.7. Seasonal actual (A) and normal (N) wind 
velocity along with percent departure from normal
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were recorded at the collection sites. Morpho-
agronomical characteristics revealed variation 
for leaf hairiness, pigmentation in plant parts, 
culm colour, branching pattern, plant height and 
inflorescence length in Panicum maximum and 
Pennisetum pedicellatum. 

Germplasm exploration was also carried out by 
Srinagar station in collaboration with NBPGR 
Srinagar and NRCSS Ajmer in Srinagar, 
Ganderbal, Bandipora and Kupwara districts of 
North and Central Kashmir. Local fodder maize 
(19 accessions), Robinia pseudoacacia (9 seeds), 
Ailanthus altissima (6 seeds), local oat (4 
accessions) and 1 accession each of tall fescue 
and Bromus were collected (Fig. 3.1.2). 
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Fig. 3.1.1.  Collection from Assam, a: Teosinte , 
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northwest Africa and brought into other mild 
northern climates for forage or erosion control. 
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Germination ranged from zero to 100%. Eleven 
accessions recorded 100%, 16 recorded 80%, 12 
recorded 60% germination, rest of the lines 
showed < 60% germination. Low germination 
percentage was recorded due to large number of 
dead seed or fungus infected seed. After one 
week of germination, the germinated seedlings 
were transferred to pots/field and seeds were 
collected. Medicago species (100) from MTS were 
tested for viability. Seventeen accessions of 10 
species (M. sauvagei, M. rotata, M. polymorpha, M. 
sativa, M. papillosa, M. truncatula, M. scutellata, M. 
suffruticosa ssp. leiocarpa, M. intertexta, M. 
constricta) showed <25% germination. The 
germinated seedlings were transferred to pots to 
harvest the fresh seed. More than 100 oat 
accessions from MTS were tested for viability in 
field to harvest the fresh seeds. Seeds of 400 
accessions of black spear grass harvested for 
both MTS and LTS. Wild wheat (Aegilops tauschii) 
accessions-14 were also collected by Srinagar 
station and deposited in National Gene Bank for 
long term storage.

A new oat variety Bundel 
Jai-2012-2 (JHO-2012-2) was notified for release 
in south zone particularly for AP, Karnataka, 
Tamil Nadu with GFY 57.0 and DMY 9.5 t/ha.

Good performing 
32 lines were selected particularly for high groat 
recovery (47-92%) and low hull content (7-52%) 
on 100 seed wt. (2.82-6.22 g) basis, 27 lines were 
selected for high grain plumpness (1000 seed wt) 
which ranged from 40-50 g, 26 lines were 
selected on the basis of time required to convert 
grain into dough. 

3.1.2 Breeding oat for improved productivity 
and quality 

(CRSCIGFRISIL20150 103)

Notification of variety: 

Physical Grain Quality Tests: 

Forage germplasm evaluation

Characterization of Deenanath germplasm

Maintenance of National Active Germplasm 
Site (NAGS)

Rejuvenation of Forage Germplasms at MTS 

At Srinagar station > 260 lines of temperate 
grasses and legumes were maintained and 
evaluation and multiplication were carried out. 
Best performing genotypes for yield attributing 
traits were IGFRIRS-Festuca-14 in tall fescue 
(Festuca arundinacea); IGFRIRS-Dactylis-11 in 
orchard grass/ cocksfoot (Dactylis glomerata); 
IGFRIRS- Phalaris -29 in Phalaris aquatica; 
IGFRIRS-Bromus-27 in Bromus unioloides; 
IGFRIRS-Phleum-23 in Phleum pratense; IGFRIRS-
Lolium-38 in Lolium perenne; IGFRIRS- -23 in 

 IGFRIRS- -13 in 
IGFRIRS-Onobrychis-17 in 

Onobrychis viciifolia.

AICRP Trial (Perennial) conducted in Cenchrus 
i.e.  varietal trial (VT) C. ciliaris (9 entries) and VT 

rd C. setigerus (9 entries) in 2018-19 and 3   year 
data reported; Desmanthus (established in 2016) 

nd
i.e. VT- Desmanthus (6 entries) 2  year 2018 data 
reported; New AICRP trial conducted in Vicia in 
2018 (5 entries). Six entries of red clover from 
Srinagar station were contributed for evaluation 
in rabi perennial legumes trial for multi-location 
testing and release.

Pennisetum pedicellatum 23 accessions were 
characterized for 8 qualitative and 9 quantitative 
traits. Significant variability was recorded 
among accessions for culm colour (green, light 
purple to purple), branching pattern (low, 
medium and high), leaf hairiness (sparse, 
intermediate, dense) and spikelet colour (pale 
green, light brown, purple). Variability was also 
observed for plant height, leaf blade length, leaf 
blade width, inflorescence length, days to 
maturity and DMY/plant. 

Dichanthium (Marvel 2008-1), guinea grass 
(RSDGG-12, TNGG-062), BN hybrid (TNCN-
074, RBN-2011-12, PBN-32, PBN-36) accessions 
were maintained under NAGS and > 67 genera 
of forage germplasms maintained at MTS 
module.

Hundred accessions of cowpea from MTS were 
tested for viability by standard germination test. 

Tr
Trifolium repens; Tp Trifolium 
pratense and 

AICRP trials in grasses and legumes
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Fig.3.1.4. JHO-2012-2 
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Forage and grain varieties: JHO-99-2 was best 
fodder variety particularly for hull content, 
sieving %, 1000 seed wt, DMY, GFY followed by 
JHO-2009-1 for GFY, DMY, seed yield, and 
grain density. For grain traits, most of the 
varieties showed almost equal trend however, 
JHO-2010-1 was better due to highest groat 
recovery, seed yield, 1000 seed wt, sieving %, 
dough recovery.  

Genetic diversity: Morphological and molecular 
diversity was carried out (Fig. 3.1.5-3.1.8) in 439 
Avena germplasm lines. At morphological level 
15 traits were studied. For molecular 
characterization, 212 primers were able to 
amplify the genomic DNA of 8 Avena accessions. 
Out of 212, 180 primers were monomorphic, 
while rest 32 primers were polymorphic 
(Fig.3.1.9).

11

Fig. 3.1.5-3.1.8. Morphological frequency distribution for 15 traits of oat lines

Fig. 3.1.9. Neighbor-joining (N-J) tree diversity of oat lines 

Single and multi-cut (SC 9 MC) trial: 

AICRP-FC trials: 

Out of 10 

oat single cut lines evaluated in RBD with 3 

replications, 7 lines (SCST-16-2, 3, 4, 5, 6, 8, 10) 

performed better than check (26.94 t/ha) in 

terms of GFY (30.7-38.8 t/ha). Out of 7 oat multi-

cut lines evaluated in RBD with 3 replications, 4 

lines (STMC-16-15, 16, 17 & 21) performed better 

than check (19.3 t/ha) at 50% flowering in terms 

of GFY from two cuts which ranged from 27.9-

35.3 t/ha. 

Five trials of AICRP-FC which 

includes IVTO-SC (14 entries); IVTO-dual (9 

entries); IVTO (MC) (9 entries); AVTO-SC-1 (11 

entries); AVTO-1 dual (7 entries) were evaluated 

for 5 morphological traits. 
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Germination ranged from zero to 100%. Eleven 
accessions recorded 100%, 16 recorded 80%, 12 
recorded 60% germination, rest of the lines 
showed < 60% germination. Low germination 
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dough recovery.  

Genetic diversity: Morphological and molecular 
diversity was carried out (Fig. 3.1.5-3.1.8) in 439 
Avena germplasm lines. At morphological level 
15 traits were studied. For molecular 
characterization, 212 primers were able to 
amplify the genomic DNA of 8 Avena accessions. 
Out of 212, 180 primers were monomorphic, 
while rest 32 primers were polymorphic 
(Fig.3.1.9).
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Fig. 3.1.5-3.1.8. Morphological frequency distribution for 15 traits of oat lines

Fig. 3.1.9. Neighbor-joining (N-J) tree diversity of oat lines 

Single and multi-cut (SC 9 MC) trial: 
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replications, 7 lines (SCST-16-2, 3, 4, 5, 6, 8, 10) 
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terms of GFY (30.7-38.8 t/ha). Out of 7 oat multi-

cut lines evaluated in RBD with 3 replications, 4 
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than check (19.3 t/ha) at 50% flowering in terms 

of GFY from two cuts which ranged from 27.9-

35.3 t/ha. 

Five trials of AICRP-FC which 

includes IVTO-SC (14 entries); IVTO-dual (9 

entries); IVTO (MC) (9 entries); AVTO-SC-1 (11 

entries); AVTO-1 dual (7 entries) were evaluated 

for 5 morphological traits. 
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developed (F ) from a cross between IL-16-8 6

(inbred line developed from Fahli ecotype) and 
IL-13-106 (line derived from a wide cross T. 
alexandrinum × T. apertum) through single seed 
decent method. 

To generate the variability in agronomic traits 
and develop mutant stocks for genetic/genomic 
study, berseem (10000 seeds) were treated with 
ethyl methane sulphonate (EMS) in 0.2, 0.4, 0.6, 
1.0% (2500 seeds/EMS dose). M  generation with 1

4000 seedlings was established in the field. Based 
on overall survival and development, 0.4% EMS 
was found appropriate concentration. Higher 
EMS concentrations (1.0%) resulted in survival 
rate < 10%. Seeds for M  population were 2

harvested from survived M  plants after selfing. 1

Above ground visual phenotypic variation, 
including changes in leaf morphology, plant 
architecture, phenology and changes in 
chlorophyll content, were observed in M  2

generation.

A total of 37 high biomass producing lines from F  4

generation of a cross made between IL-16-8 (open 
pollinated population of Fahli ecotype) with IL-
13-106 (cross T. alexandrinum × T. apertum) showed 
variability for CP (13.98-23.06%), NDF (38.24-
57.75%) and ADF (28.98-49.02%).

To restore the fertility in BN hybrids, a 4x male 
sterile line of pearl millet was crossed with 3 
selected napier genotypes and >1000 crosses 
were attempted wherein only 1% seed set was 
recorded that too in shrievelled state, and rest of 
the embryos were aborted after 10-14 days of 
pollination. The developing embryos were 
dissected out aseptically after 8-10 days of 
pollination and cultured on MS medium 
supplemented with NAA (1 mg/l) and Kinetin 
(0.5 mg/l). Limited crossability of tetraploid 
pearl millet and napier was observed and seven 
successful tetraploid BN hybrids were 
produced. Their hybridity was confirmed by 
morphology and flow cytometry. 

Induction of mutation through EMS 

Evaluation of progeny lines for quality traits 

3.1.4 Development of fertile variants of BN 
hybrids  through in  vitro  p lant  
regeneration

(CRSCIGFRISIL20160102)

Maintenance of advance breeding material and 
nucleus seed production: For all India testing 4 
advance breeding materials (single cut, multicut, 
dual purpose) multiplied. Under nucleus seed 
production 27, 22, 20, 30,25, 30, 30 and 8 kg seed 
was produced for varieties  JHO-822, JHO-851, 
JHO-99-1, JHO-99-2, JHO-2000-4, JHO-2010-1, 
JHO-2009-1 and   JHO-2012-2, respectively.

Two entries of berseem were contributed each in 
IVT and AVT-1 of AICRP trials. Two AICRP 
trials were conducted: IVT berseem (8 entries); 
AVT-1 berseem (6 entries). 

One berseem variety JBSC-1 was notified for 
release by CVRC, New Delhi for Maharashtra, 
Rajasthan, Punjab, Haryana, UP and MP.

Interspecific hybrids of Trifolium alexandrinum 
with T. apertum (10 seeds), T. resupinatum (6 
seeds) and T. lappaceum (2 seeds) were 
developed. Hybridity of F  plants was confirmed 1

through morphological markers viz., leaflet 
number and foliage colour; segregated in F2 

population. 

A base population developed from two cycles of 
random mating between improved gene pool of 
Mescavi ecotype (Wardan, BB-2, BL-10), Fahli 
ecotype and selected lines of interspecific 
hybrids of T. alexandrinum × T. apertum were 
used for development of inbred lines. Initially 
1000 selected plants from base population were 
forced selfing through hand tripping. Single 
flower head to row progenies of selected plants 
were planted (S2 population) and evaluated 
morphologically and 800 lines were selected. 
From selected lines one plant from each line was 
forced self pollinated through hand tripping. 
Single flower head to row progenies of selected 
plants were planted (S3 population) and 
evaluated for agronomic traits. 

Recombinant inbred lines (RILs) (200 lines) were 

3.1.3 Genetic improvement of berseem for root 
rot resistance, late maturity and biomass 

(CRSCIGFRISIL20100 104)

Testing of berseem entries in AICRP trials 

Notification of variety 

Development of interspecific hybrids

Generat ion advancement  for  inbred 
development 

Development of mapping population
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3.1.5 Biochemical and molecular characterization 

of Panicum and Pennisetum interspecific 

hybrids at different ploidy levels

(CRSCIGFRISIL20160101)

Peroxidase and invertase activity 

Maintenance of novel genetic stocks

Variety Identification

Peroxidase activity was obtained in different 

ploidy of P. maximum, maximum enzyme activity 

was observed in 6x plants whereas 8x gave lowest 

activity. In case of catalase, 4x has maximum and 

8x had minimum activity, while ascorbate 

peroxidase was maximum in 8x and minimum in 

5x plants. Thus these data suggest that different 

mode of antioxidant system is active in various 

ploidy plants of guinea grass. Invertase activity 

was maximum in 4x (3.45) and minimum in 9x 

plants (1.72 units/g fresh wt). Acid phosphatase 

and esterase activity was maximum in 9x plants 

(4537 and 22249 units/g fresh wt).

One novel genetic stock of Pennisetum orientale 

(6x) [INGR 18026] and two of Panicum maximum 

(7x and 11x) [INGR 18024 and INGR 18025] were 

registered at NBPGR, New Delhi. These and 

other registered material of Ploidy series of 

Panicum  (3x, 4x, 5x, 6x, 8x, 9x) and Pennisetum, 4x 

male sterile and maintainer lines of pearl millet 

and P. glaucum x P squamulatum interspecific 

hybrids (Trispecific hybrids, GOS) were 

maintained through rooted slips and/ or seeds 

as appropriate.      

One entry of Pennisetum glaucum x Pennisetum 

squamulatum (VTPH-3) was identified for release 

as BBS HYBRID-1 at National Group Meeting of 

AICRPFCU, held at IGKV, Raipur during 26-28, 

March 2019.

13

VTPH-3

3.1.6. Breeding cowpea for different use 

patterns

(CRSCIGFRISIL20140902)

The 92 selected families of 14 crosses were 

advanced to F , F  and F  generations and 4 5 6

promis ing  l ines  were  ident i f i ed  for  

multiplication and contribution to national/ 

state trials. Conducted multi-location trials with 

2 entries + 3 checks in collaboration with UAS, 

Dharwad for state release at 4 locations in Zone-8 

(Dharwad, Nippani, Sankeshwar and Bailongal) 

and one location Zone-3 (Belvatgi). One entry (C-

508) contributed to AICRP trials during NGM 
th thkharif 2019 held at Raipur during 26 - 27  

February, 2019.  Selected lines of cross MFC-09-

12 x BL-2 and UPC-622 x EC 4216 from Dharwad  

and IGFRI-95 x BL-1 from IGFRI Jhansi carried 

forward to station trial at IGFRI. Coordinated 

trial IVTC conducted with 11 entries; Station trial 

conducted with five entries for first year, one 

entry Sel-3, out yielded checks, BL-1, BL-2. 

Nucleus seed of Bundel Lobia-1, 2, 4 and 

Kohinoor (1/2 kg each) was produced and 

deposited in MTS.
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3.2.3 Water requirement of grass based 

intercropping system in semi-arid area

(CRSCIGFRISIL20160201)

During kharif, four types of cropping systems: 

BN hybrid (sole), Pennisetum tri-specific hybrid 

(TSH sole), BN hybrid+cowpea (BL-2) and TSH+ 

guar (BG-2) were taken in red soil for estimating 

crop evapo-transpiration at different crop stages. 

Cowpea and guar were sown in interspaces of 
thgrasses on 16  July. Utilising four weighing type 

lysimeters, the daily evapotranspiration 

measurements were carried out for above 

systems. Using empirical equations, Kc adjusted 

was estimated for cowpea for initial, mid and 

end phases of growth period and found Kc 

values 0.403, 0.878 and 0.678 respectively. 

Further, the value of Pan coefficient was derived 

from five models (Cuenca, Snyder, Pereira, Allan 

And Pruitt and Orang) and a comparison was 

made among models using data base (2011-16, 

Fig. 3.2.2). Snyder method performance was 

better (RMSE= 0.25   & Agreement Index = 0.70) 

in simulation of pan coefficient.

3.2 Biotic and abiotic stress management and 

climate resilient fodder production 

3.2.1 Breeding for forage yield, quality, biotic 

and abiotic tolerance in alfalfa (Medicago 

sativa L.) 

3.2.2 Livestock based integrated farming 

systems for sustainable productivity and 

income of farmers in semi-arid region of 

central India 

(CRSCIGFRISIL20080901)

(CRSCIGFRICIL20130206)

Lucerne four entries (L-1, L-2, L-5 and L-6) 

recorded 15.85, 27.29, 4.35 and 16.32% higher 

GFY compared to check variety, Anand-2 (over 

9 cuts). Similar trend was also observed with 

DFY at Dharwad. L-2 (15.38) entry had a 

highest phenolic content followed by checks 

[Rl-88 (14.89) and Anand-2 (14.75 mg/g)]. All 

the accessions had similar GFY and DFY under 

both irrigated and limited irrigated conditions. 

All 8 accessions (L-1 to L-8) showed moderate 

level (2.72 to 3.47) of tolerance to stem weevil 

except L-4 accession (3.7) scored on a 1-5 scale 

(mean of 10 plants/entry/replication) 1= 

highly resistant (no incidence), 2= resistant (up 

to 10% incidence), 3= moderately resistant (11-

25%), 4= susceptible (26-50%); 5= highly 

susceptible (>50%). 

An integrated farming system (IFS) model for 1 

ha land (irrigated) was developed for 

sustaining the productivity and income of 

semi-arid farmers. It comprised of groundnut-

wheat cropping system (0.3), mustard-

sorghum (0.25), round the year fodder 

production system (BN hybrid+cowpea- 

berseem, 0.2), guava + seasonal vegetable based 

agri-horticulture (0.2), animal components (a 

cow and buffalo) and water harvesting-cum- 
3fish pond (20x25x2 m , 0.05 ha). This model 

improved the annual income (Rs. 108638/ 

ha/year) compared to the prevailing income of 

irrigated farming system (Rs. 40,000 to 

50,000/ha/year). Further, the model earned Rs. 

1.58 by investing Rs. 1 (Fig. 3.2.1).
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3.2.4  Effect of long-term use of sewage water 

irrigation on heavy metal accumulation 

in soil-plant-animal continuum 

3.2.5 Development of Trichoderma-Chitosan 

combination for management of root and 

stem rot disease in berseem

(CRSCIGFRISIL20180201)

 (CRSCIGFRISIL20170101)

Sewage water, ground water and soil samples 

were collected from forage fields irrigated with 

sewage and ground water adjoining peri-urban 

areas of Kanpur, Varanasi and Bhopal. The fields 

irrigated with sewage water were lower in pH 

and higher in EC than the ground water irrigated 

fields. Soil organic carbon (SOC) of sewage water 

irrigated fields was 0.07, 0.05 and 0.06 % (real 

value) greater than the ground water irrigated 

fields. Available N, P and K contents of sewage 

water irrigated fields ranged from 241.7- 338.1, 
-1

20.7-51.3 and 181.4-562.4 kg ha , respectively 

and decreased with soil depth. The pH of sewage 

water samples varied from 6.78 to 7.62 and EC 
−1from 0.28 to 0.60 dS m . Higher concentration of 

cations and anions were found in sewage water 
-1 +than (cations: 1.26- 2.78 me L  of Na , 0.06-3.88 

-1 + -1 2+
me L  of K , 0.80 -2.50 me L  of Ca  and 2.30 - 4.20 

-1 2+ 
me L  of Mg and anions: 0.08 -2.40 me/L of 

= -
CO , 11.00-15.20 me/L of HCO , 1.60-4.60 me/L 3 3

-
of Cl ) ground water samples. 

Low molecular weight (LMW) and medium 

molecular weight (MMW) chitosan (100-800 

ppm) were tested on PDA medium to determine 

optimum inhibitory concentration against 

berseem pathogens, Sclerotinia and Macrophomina 

species. Both types of chitosan inhibited the 

mycelial growth of Sclerotinia sp. and 

Macrophomina sp. (Fig.3.2.3a), however, LMW 

chitosan was found more effective even at a very 

low concentration against berseem root rot 

pathogens (Fig.3.2.3 b). Effect of chitosan on 

antagonistic activity of Trichoderma isolates 

showed that 5 Trichoderma isolates (TB-7, TB-8, 

TB-3, TB-4 and TB-9) showed acceptable level of 

tolerance to LMW chitosan (400-600 ppm) 

3.2.6 Studies on insect fauna and its influence 

on forage and seed yield in lucerne

(CRSCIGFRISIL20110901)

Seasonal incidence of insect pests in lucerne 

indicated that aphids (Fig.3.2.4) were active 

during January- March with peak counts of 
nd140/stem in 2  week of February. Predators 

especially, lady bird beetle Coccinella 

septumpunctata was noticed up to 4/shoot tip. 

Aphids incidence was negatively correlated 

with rainfall (r=-0.56**) and positively 

correlated with maximum air temperature 

(r=0.52**). Among chemical intensive, bio 

intensive and combination of chemical+bio 

intensive IPM modules in lucerne, all modules 

were significantly superior over check. 

However, the combination of chemical + bio 

15

Fig. 3.2.3. Chitosan efficacy on mycelial growth of 
berseem pathogens (a) and combined efficacy on 

berseem pathogens (b)

without any adverse effect on their growth 

attributes. LMW chitosan (500 ppm) increased 

the antagonistic ability of Trichoderma isolates.
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= -
CO , 11.00-15.20 me/L of HCO , 1.60-4.60 me/L 3 3

-
of Cl ) ground water samples. 
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berseem pathogens, Sclerotinia and Macrophomina 

species. Both types of chitosan inhibited the 

mycelial growth of Sclerotinia sp. and 

Macrophomina sp. (Fig.3.2.3a), however, LMW 

chitosan was found more effective even at a very 

low concentration against berseem root rot 

pathogens (Fig.3.2.3 b). Effect of chitosan on 

antagonistic activity of Trichoderma isolates 

showed that 5 Trichoderma isolates (TB-7, TB-8, 

TB-3, TB-4 and TB-9) showed acceptable level of 

tolerance to LMW chitosan (400-600 ppm) 

3.2.6 Studies on insect fauna and its influence 

on forage and seed yield in lucerne

(CRSCIGFRISIL20110901)

Seasonal incidence of insect pests in lucerne 

indicated that aphids (Fig.3.2.4) were active 

during January- March with peak counts of 
nd140/stem in 2  week of February. Predators 
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Fig. 3.2.3. Chitosan efficacy on mycelial growth of 
berseem pathogens (a) and combined efficacy on 

berseem pathogens (b)

without any adverse effect on their growth 

attributes. LMW chitosan (500 ppm) increased 

the antagonistic ability of Trichoderma isolates.



intensive IPM module included treatments viz. 

seed treatment of  Azadirachtin  3000 ppm (@ 

5ml/kg seed),  foliar spraying with dimethoate @ 

1.5 ml/l, imidacloprid @ 0.3 ml/l, Beauveria 

bassiana @ 5 g/l, wherein Azadirachtin 3000 ppm 

@ 5 ml/l were more effective for all the pests of 

lucerne than other IPM modules. Pesticides 

tested were below detectable limits at the time of 

harvest in lucerne except imidacloprid 17.80 SL 

(0.037 ppm).

Fig. 3.2.4. Aphids (Aphis craccivora) in lucerne
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recorded significantly higher pasture yield of C. 
ciliaris and Stylosanthes seabrana intercropping 
system (8.32) as compared to 6x4 m (7.85) and 
4x4 m spacing (7.09 t/ha). Among shrub species, 
Ziziphus mauritiana attained significantly higher 
height (3.53) as compared to Z. xylopyrus (3.22) 
and Acacia catechu (3.29 m). However, collar 
diameter was maximum in A. catechu (7.75) 
followed by Z. xylopyrus (7.11) and Z. mauritiana 
(6.38 cm). Mean height and collar diameter of H. 
binata was 3.27 m and 5.82 cm respectively. Z. 
mauritiana recorded maximum top feed (0.81) in 
association with H. binata followed by Z. xylopyrus 
(0.72) and A. catechu (0.68 t/ha). However, total 
fire wood was maximum in A. catechu (0.73) 
followed by Z. mauritiana (0.70) and Z. xylopyrus 
(0.67 t/ha). Herbage biomass CP varied from 
6.81% in C. ciliaris to 15.5% in A. catechu leaves. 
NDF varied from 49.0% in Z. xylopyrus leaves to 
76.8% in C. ciliaris, while ADF ranged from 35.4% 
(Z. mauritiana leaves) to 51.9% (C. ciliaris). DMI of 
sheep with 1% concentrate supplementation was 
3.96% (Fig. 3.3.2). DM and OM digestibility was 
62.9% and 65.6 respectively. Average daily gain in 
sheep was 60 g.

 

3 .3  Divers i f i ca t ion  and sus ta inable  

intensification of fodder production in 

different land use system including 

grasslands

3.3.1 Silvipasture system for round the year top 

feed and fodder availability

(CRSCIGFRISIL20100301)  

Green forage production was higher in Panicum 

maximum (30.2) followed by Chrysopogon fulvus 

(19.0) and Cenhrus ciliaris (11.9 t/ha) with 

different tree combinations of silvipastoral 

system (Fig.3.3.1). Stylosanthes seabrana and 

Clitoria terneata population declined and the 

legumes area was covered with grasses. The 

height was more for Acacia nilotica (5.04 m) 

followed by Morus alba (4.48 m), Ficus infectoria 

(4.31 m) and Madhuca latifolia (2.32 m), while 

collar diameter and diameter at breast height 

(DBH) was more for F. infectoria (16.01 and 11.56) 

followed by A. nilotica (13.35 and 10.3), M. alba 

(10.92 and 7.78) and M. latifolia (5.95 and 3.67 cm), 

respectively. The maximum green pruning 

biomass (branches + leaves) was obtained with F. 

infectoria (10.22) followed by M. alba (7.36), A. 

nilotica (5.60) and M. latifolia (0.94 kg/tree). Soil 

pH ranged between 6.43 to 6.64, organic carbon 

0.50% to 0.70% , available soil N 166.50 to 240.83, 

available P 6.47 to 8.33 and available K 109.53 to 

197.27 kg/ha at 0-15 and 15-30 cm soil depths.

Fig. 3.3.1. Pakar based silvipasture system under round 
the year forage production Fig. 3.3.2. Sheep grazing in three-tier silvipasture system

3.3.2 Assessment of shrubs in three-tier 

silvipasture systems

(CRSCIGFRISIL20170303)  

In three tier silvipasture system, planting of 
Hardwickia binata and shrub species at 6x6 m 

3.3.3 Canopy management in Hardwickia 

binata based silvipasture system

(CRSCIGFRISIL20180303)

In H. binata based silvipasture systems, 60% 

canopy pruning (Fig.3.3.3) resulted in 
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significantly higher (13.0 t/ha) with foliar 
application of borax + ZnSO . Foliar application 4

performed better than control in all attributes of 
physico-chemical compositions of fruits. The 
under storey pasture production (6.0 t DM/ha) 
was not influenced with micronutrients 
application. Total C stocks in aonla trees ranged 
from 8.9 to 11.9 t/ha, which were also not 
influenced by foliar spray. Above ground parts 
of aonla trees contributed 79.3-81.1% towards 
total C stock whereas roots (below ground parts) 
contributed 18.9-20.7%. 

significantly higher top feed and fire wood (1.48 

and 2.74) than 30% (0.93 and 1.76) and 45% 

canopy pruning (1.21 and 2.33 t/ha). The carbon 

storage in H. binata was 10.9 t C/ha in 11 years old 

silvipasture systems. Above and below ground C 

stock was 78.4 and 21.6% respectively. C. fulvus 

recorded maximum pasture yield (7.91) followed 

by C. ciliaris (7.62 t/ha) and Panicum maximum 

(6.19 t/ha). C. fulvus recorded higher moisture 

content (12.83) than C. ciliaris (12.37) and P. 

maximum (12.02%) during October 2018 to 

February 2019. Light pruned canopy (30%) 

resulted in maximum moisture content (13.0%) 

followed by 45% (medium) (12.3%) and 60% 

(severe) pruned canopy (11.9%).

Fig. 3.3.3. Canopy management in H. binata 
based silvipasture system

3.3.4 Evaluation of ecosystem productivity in 
grown up hortipastoral system 

(CRSCIGFRISIL20180304)

Micronutrient management in aonla based 
hortipasture ecosystem 

Experiment was conducted for improvement of 
ecosystem productivity in 11 years old grown up 
aonla based horti-pastoral system through 
micronutrient (B and Zn) foliar application (Fig. 

st3.3.4). In 1  year, aonla tree growth was not 
influenced with micronutrient foliar application 
except canopy spread which was significantly 
better (6.2 m) with the application of borax @ 
0.5% + ZnSO  @ 0.25%. The fruit yield was 4

Pruning management in guava based 

hortipasture ecosystem 

Experiment was conducted for improvement of 

ecosystem productivity in 10 years old grown up 

guava based horti-pastoral system through 
stpruning management (Fig. 3.3.5). In the 1  year 

guava tree growth was not influenced either 

with cultivar or pruning management except 

canopy spread was significantly better (5.8 m) in 

cv. Shweta with medium pruning than 

unpruned tree. The fruit yield was significantly 

influenced with cultivar. The cv. Lalit produced 

significantly higher (10.4%) fruit (13.1 t/ha) 

compared to Shweta. Pruned trees produced 

significantly higher fruit yield than unpruned 

trees. Medium pruned trees recorded highest 

fruit production in both cultivars (Lalit 15.5 and 

Shweta 14.9 t/ha). The physico-chemical 

composition was better in Shweta except in 

attributes of acidity, total sugar and ascorbic acid 

in which Lalit performed better. All physico-

chemical composition was influenced by 

Fig. 3.3.4. Foliar application of micronutrients in aonla 
based hortipasture ecosystem
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pruning management except total sugar. 

Medium pruned trees produced most 

qualitative fruit. Under storey pasture 

production (5.6 t DM/ha) was neither influenced 

with cultivar nor pruning management. Total 

tree C stock was also not influenced by pruning 

treatments (7.92-11.34 t/ha) and cultivars 

(Shweta-10.24 and Lalit-9.20 t/ha), respectively. 

Above ground part contributed 78.9-84.7% and 

below ground part 15.3-21.1% to total C stock. 

Fig. 3.3.5. Pruned guava trees under hortipasture 
ecosystem

3.3.5 Almond based hortipastoral system in 

Karewa uplands of Kashmir 

3.3.6 Spatio temporal change detection of 

vegetation cover and predicting the 

future trend using spatial context from 

Landsat time series

(CRSCIGFRISIL20141002)

(CRSCIGFRISIL20180302)

In almond based hortipasture system, 

intercropped treatment of Phalaris + Trifolium 

pratense (T ) recorded minimum weed density of 8

128.3 while  maximum was in control (1695.6) , 

followed by red clover (684.1) and Phleum 
-2

pratense (644.8 m ) when grown as sole. T  8

exhibited highest weed control efficiency 

(56.35%) followed by Festuca arundinacea + T. 

pratense (47.68%) and Dactylis glomerata + T. 

pratense (42.45%). Highest GFY (32.9 and DMY 

(10.6 t/ha) were recorded in T  followed by tall 8

fescue + red clover treatment (T ) with 29.1 and 6

8.2 t/ha, GFY and DMY, respectively.

Generation of base map and thematic layers of 

Bundelkhand grasslands covering 13 districts of 
2 UP and MP and spread over 71602.50 km area 

Cloud-free satellite images (Landsat 5/7/8) of 

the study area (Path/Row) were selected to 

find out the temporal changes on grasslands at 

5 years interval (2003, 2008, 2013 and 2018) from 

USGS Earth Explorer in GeoTiff format (Ref: 

http://landsat.gsfc.nasa.gov) and georeferenced 

to UTM zone 43 projection based on datum 

WGS84. All chosen images were of same season 

f o r  r e d u c i n g  t h e  p r o b a b i l i t i e s  o f  

misclassification errors related to spectral 

analysis of different LULC classes. Images were 

processed for geometric and radiometric 

corrections using ERDASIMAGINE 2014. 

Multispectral Landsat images (2003-04, 2009, 

2013 and 2017-18; Fig. 3.3.6) were used to create 

composite images using mosaic tool .  

Displaying bands in the RGB format allows us 

to see different features within a scene and 

become more familiar with the scene – to 

identify grazing lands, urban areas, forests, 

agriculture, and water bodies etc. In spectral 

enhancement NDVI (Normalised Difference 

Vegetation Index) were created using spatial 

Fig. 3.3.6. Multidate satellite images of Bundelkhand

0 0 0located between 23 8' - 26 31' latitude and 78 11'- 
081 31'E longitude was done using survey of India 

Toposheets no. 54 K, L, J, P, O; 63 A, B, C, D, H, G; 

55 I and 65 M.
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pruning management except total sugar. 
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analyst tool in ArcMap to distinguish between 

man-made objects and different types of 

vegetation. NDVI classes were formed on the 

basis of vegetation density.

A website was designed to upload digital images 
mainly of grasses and legumes specimen for 
online global access. For this 2500 herbarium 
specimen belonging to > 60 families collected 
from different parts of the country during 1960-
70 were digitized through scanner. Sixty per cent 
of herbarium was digitized and uploaded along 
with their basic information (accepted name, 
common name, a brief taxonomic description, 
habitat and flowering and fruiting season). 
Taxonomic literature and study of herbaria 

3.3.7 Strengthening, maintenance and 
digitization of Herbarium 

(CRSCIGFRISIL20180301)

revealed a total of 113 species of weeds under 97 
genera belonging to 31 families. After intra-
institute trial the website (Fig. 3.3.7) will be 
hosted at ICAR-IGFRI website with the URL 
http://igfri.res.in/igfriherbarium.aspx

Fig. 3.3.7. Website view
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3.4 Managing natural resources and soil 
health for sustainable fodder production 

3.4.1 Characterization and evaluation of 
phosphate solubilising microorganisms 
for oat and fodder cowpea production in 
different soils

(CRSCIGFRISIL20130203)

Ten phosphate solubilising microorganisms 
(PSMs) earlier characterized for abiotic stress 
tolerance (acid, salinity and alkalinity) and plant 
growth promoting potential in normal and 
problem soils in vitro were evaluated for their 
efficiency in enhancing biomass of oat (cv. 
JHO822) in normal soil under field condition (Fig. 
3.4.1a). Treatments were T -Control [uninoculated 1

(UIC)+Unfertilized], T -[UIC+ recommended 2

dose of fertilizers (RDF)], T  to T  were PSM 3 12

inoculated (as seed treatment) + 100% N & K + 50% 
RDP; T -PSF12(1), T -PSF47(1), T -PSF48(3), T -3 4 5 6

PSF48(4), T -PSF131(1), T -PSB9a(2), T - PSB26(2), 7 8 9

T -PSB68(3), T -PSB103(1), T -PSB136(1). Among 10 11 12

the 10 PSMs evaluated, T  (136.2) recorded 5

maximum plant height followed by T  (130.8) and 12

T  (129.7), which were at par with RDF (128.5 cm). 11

T  recorded maximum GFY (21.8) followed by T  12 7

(20.99), T  (20.8), T  (20.4), T  (19.7) which were at par 11 5 8

with RDF (19.4 t/ha). T  also recorded maximum 12

DFY (5.85) followed by T  (5.49), T  (5.45), T  (5.38), 11 5 7

T  (5.17), T  (5.12), T  (5.06) which were at par with 10 8 4

RDF (5.49 t/ha). Seed yield recorded for T  T  T  T  12, 11, 5, 4

and T  (1.76-1.62) was at par with RDF (1.64 t/ha).3

The same 10 PSMs were also evaluated for 
cowpea (cv. BL-2) production in acid soil (pH 5.4) 
at Assam Agricultural University, Jorhat (Fig. 
3.4.1b). T  recorded significantly higher GFY 10

(25.2) than all inoculated treatments and was at 
par with RDF (23.9 t/ha). Nine PSM treatments 
recorded GFY (22.7-25.2 t/ha) at par with RDF. 
However, T  recorded the maximum DMY (5.6 3

t/ha) which was at par with RDF (5.2 t/ha) and 
CP yield (0.86 t/ha) which was significantly 
superior over all the treatments. Except T (14.8), 10 

all PSM treatments recorded significantly higher 
CP (15.0-15.8) over RDF (14.8%). Five PSM 
treatments  also enhanced nodulat ion 
significantly over UIC (6 and 9) and RDF (12 and 
19 nodules/plant) and number of nodules/plant 
ranged from 9-25 at 50 DAS and 12-20 at 90 DAS.

Fig. 3.4.1a, b. Evaluation of PSM for oat and cowpea 
fodder production

(a) Normal soil - PSM inoculated Normal soil - UIC

(b) Acid soil - PSM inoculated Acid soil - UIC

3.4.2 Integrated Nutrient Management (INM) 

in bajra napier hybrid based cropping 

system for sustainable fodder production 

and soil health 

(CRSCIGFRISIL20140202)

Application of 50% nutrients through chemical 

fertilizers, 25% through vermi-compost + bio-

fertilizer in BN hybrid, cowpea and berseem 

recorded higher GFY (38.2, 13.3 and 57.5 t/ha) and 

DMY (9.5, 3.61 and 9.62 t/ha) compared to control 

(Fig. 3.4.2). Furthermore, the practice of integrated 

nutrient management influenced the pH, EC, 

organic carbon, available N, P, K and micro 

nutrient (Zn, Fe, Cu and Mn) in soil and protein 

content in BN hybrid, cowpea and berseem.

3.4.3 Agro-ecological evaluation of hortipastoral 

systems for peninsular India 

(CRSCIGFRISIL20120901)

During kharif 2018, plot bunding was done to   

study soil moisture retention pattern and its 

Fig. 3.4.2. A plot view of 50% RDF + 25% 
vermi-compost + bio-fertilizers
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analyst tool in ArcMap to distinguish between 

man-made objects and different types of 

vegetation. NDVI classes were formed on the 

basis of vegetation density.

A website was designed to upload digital images 
mainly of grasses and legumes specimen for 
online global access. For this 2500 herbarium 
specimen belonging to > 60 families collected 
from different parts of the country during 1960-
70 were digitized through scanner. Sixty per cent 
of herbarium was digitized and uploaded along 
with their basic information (accepted name, 
common name, a brief taxonomic description, 
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Taxonomic literature and study of herbaria 
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Fig. 3.3.7. Website view
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well as grass stylosanthes species intercropping. 

However the maximum GFY (65.6) and DMY 

(14.8 t/ha) was recorded for mango based horti-

pasture system with Panicum+Stylosanthes 

intercropping. The plot bunding increased the 

moisture retention in 0-15 and 15-30 cm soil 

depths compared to previous year resulting in 

increased GFY and DMY. Similar trend was 

observed in sapota based horti-pasture system 

(Table 3.4.1). However, the performance of 

fodder crops intercropped in sapota recorded 

lower growth and yield parameter as compared 

to intercrops in mango.

impact on the growth and yield of mango and 

sapota based horti-pasture systems. In mango 

and sapota horti-pasture systems, the plant 

height was highest in sole guinea grass (var. BG 

2), while the highest number of tillers were 

observed in sole ruzi grass (152.2 tillers/m row). 

The highest GFY and DMY was recorded in 

guinea (var. BG2 61.1 and 14.2 t/ha) followed by 

Brachiaria (53.7 and 11.2 t/ha) and grazing 

guinea (52.9 and 10.6 t/ha) among the grasses. 

The GFY and DMY of ruzi grass with 

stylosanthes species in mango based horti-

pasture system was lower than sole grasses as

Table 3.4.1. Growth and yield of forage crops in sapota based horti-pasture system 

Values in parentheses are of intercropped stylosanthes

Treatment Plant height No. of tillers/ GFY DMY 
(cm) m row (t/ha) (t/ha)

Sapota + grazing guinea sole  186.2 138.4 44.86 9.78

Sapota + grazing guinea + S. hamata 182.8 128.6 41.40 8.89

(38.6) (34.6) (8.26) (3.58)

Sapota  + grazing guinea + S. seabrana 188.2 128.6 39.28 8.77

(40.2) (36.2) (9.51) (4.13)

Sapota + Brachiaria ruziziensis sole  180.2 124.6 47.33 9.91

Sapota  + B. ruziziensis + S. hamata 174.2 88.4 39.62 8.44

(40.2) (36.4) (8.65) (3.95)

Sapota  + B. ruziziensis + S. seabrana 168.4 90.8 44.13 9.64

(38.2) (32.6) (9.40) (3.66)

Sapota  + Panicum maximum sole  260.4 86.4 54.44 11.30

Sapota  + P. maximum+ S. hamata 246.2 80.2 42.21 9.19

(38.2) (36.4) (9.28) (3.23)

Sapota  + P. maximum + S. seabrana 248.6 80.4 41.03 8.87

(38.2) (36.2) (9.80) (3.83)

Sapota  + S. hamata sole 44.8 36.4 12.34 4.02

Sapota + S. seabrana  sole 44.2 37.2 13.25 4.04

SEm+ 1.59 1.43 0.71 0.52

CD at 5% 4.82 4.31 2.14 1.57
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3.4.4. Development of nanonutrients for 

increased fodder production

(CRSCIGFRICIL20130205)

Influence of nanoparticles (nZnO, nCuO and 

CNTs) on growth of berseem and oat

The effect of nanoparticles @ 50 ppm (nZnO: 30-

50 nm, nCuO: 40 nm and carbon nanotubes – 

CNTs: 30-50 nm) primed seeds was evaluated on 

berseem and oat growth in field. In berseem (late 
st

sown), GFY ranged between 16.3-19.7 in 1  cut 
nd

and 6.83 to 10.03 t/ha in 2  cut. Maximum total 

GFY was recorded at nZno (28.5) followed by 

CNT (26.6) which were higher (P>0.05) than

control (24.7 t/ha) in two cuts. Nodule count in 
st

1  cut ranged from 11.8 (control) to 20.3 (CNT) 
nd

and 18.0 (control) to 34.3 (CNT) in 2  cut. All 

nano primed treatments recorded significantly 

higher nodulation (28.7 to 34.3) than control 
ndduring 2  cut. Leghemoglobin content ranged 

stfrom 1.40 to 2.15 (1  cut) and 1.04 to 1.63 mg/ml 
nd

(2  cut). In oat (late sown), number of tillers 

ranged from 6.2 (control) to 9.0 (nCuO), seed 

yield ranged from 1.55 (control) to 1.74 t/ha 

(nZnO) and straw yield from 5.53 (control) to 

7.07 t/ha (nCuO). Oat seeds primed with 

nanoparticles recorded 3-5 days earlier 

germination.

(a)Treatments in mango based horti-pasture system

(b) Treatments in sapota based horti-pasture system

Fig. 3.4.3. Moisture retention pattern in 0-15 cm and 15-30 cm soil profile as influenced by plot bunding in mango 
(a) and sapota based horti-pasture systems (b)
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3.5 Enhancing seed production, development 

of seed standards and study on seed 

biology 

3.5.1 Studies on cutting schedules and 

physiological maturity in Stylosanthes 

hamata 

(CRSCIGFRISIL20160902)

Maximum pollen viability was reported in S. 

viscosa (85.1%) followed by S. seabrana (73.9%) 

and S. hamata (67.1%) during 6.30 am (Fig. 3.5.1) 

which reduced to 5.10 % in S. hamata and 9.17% in 

S. scabra species at 2.30 pm. However, S. seabrana 

and S. viscosa had pollen viability upto 30.8% and 

27.7 % at 2.30 pm (Fig. 3.5.2).

Days to maturity in mulched crop were 

significantly higher (159.2) than un-mulched 

crop (155.9 days). Whereas, the polythene 
2

mulched crop recorded lower (9/m ) mean weed 
2population over control (16/m ). Mulched crop 

had significantly higher seed yield (772.0) than 

un-mulched (755.9 kg/ha). Further, at the time of 

harvesting, 95% of seeds fallen on ground and 

only 5% of seeds remained on plant indicating 

highly non-synchronous nature of the crop.  

The physical purity of un-cleaned seed 

recovered from mulched crop was higher (87.0) 

than un-mulched crop (74.9%; Table 3.5.1).

Fig.3.5.1. Pollen viability percentage of different 
Stylosanthes species

Fig. 3.5. 2. Pollen viability of Stylosanthes species at 
different time intervals 

Table 3.5.1. Effect of mulching and harvesting stages on days to maturity, seed yield and physical 
purity in S. hamata 

Mulching/ Days to maturity Seed yield (kg/ha) Physical purity (%)
Harvesting Mulching (M) Mulching (M) Mulching (M)

M1 M2 Mean M1 M2 Mean M1 M2 Mean

H1 155.9 158.1 157.0 751.0 766.4 758.7 75.1 88.3 81.7

H2 158.4 159.5 158.9 755.4 780.4 767.9 76.0 87.3 81.7

H3 154.5 157.8 156.1 758.1 778.8 768.5 75.6 86.9 81.2

H4 154.7 161.3 158.0 759.0 762.3 760.6 72.7 85.6 79.2

Mean 155.9 159.2 157.5 755.9 772.0 763.9 74.9 87.0 80.9

For means S. Em± CD at 5% S. Em± CD at 5% S. Em± CD at 5%
comparison 

M 1.52 5.10 5.39 22.65 2.6 11.0

H 2.12 NS 7.62 32.01 3.7 NS

M x H 1.01 NS 3.60 15.10 1.7 NS

However, the seed quality parameters viz., seed 

germination, seedling vigour index etc. were 

not influenced either by mulching and 

harvesting methods.
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6.30 AM        10.30 AM        11.30 AM       12.30 PM       2.30 PM

S. hamata

S. scabra

S. viscosa

S. seabrana

Fig. 3.5.3. Pollinators abundance during flowering 
season in berseem 

Fig. 3.5.4. Pollinators abundance during flowering 
season in lucerne

3.5.2 Studies on pollination dynamics in 

berseem and lucerne

(CRSCIGFRISIL20160402)

The major pollinator species of berseem in 

Bundelkhand region during 2018 was Apis 

dorsata followed by A. florea and butterflies (Fig 

3.5.3). The peak activity of pollinators was 
th

recorded during the peak flowering stage (5  to 
t h15  April). In the diurnal abundance, 

pollinators are more actively foraging in 

berseem during 9 am to 12 noon. A. dorsata, 

butterflies and A. florea were the major 

pollinator species in lucerne (Fig 3.5.4). The 

major abundance of pollinators were recorded 

during peak flowering stage of lucerne and in the 

later stage of crop growth butterflies were 

recorded higher number than other pollinators 

species. In temporal abundance, higher activity 

of pollinators was recorded during the evening 

hours. 
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3.6 Evaluation and improvement of forage-

livestock production systems

3.6.1 Nutritional evaluation of Cenchrus 

ciliaris genotypes silage in sheep

(CRSCIGFRICOL20130702)

Twelve sheep with mean weight of 22.57 kg, 

divided into 3 groups of 4 animals in each were 

fed silages from IG96-401 and G-IG96-96 C. 

ciliaris genotypes and maize fodder, respectively 

for a period of 42 days. Each animal was also 

offered 250 g of concentrate mixture. The DM 

contents of silages fed to lambs varied from 29.5-

36.9%. NDF and cellulose contents were lower in 

grass silages (76.0 & 78.3 and 36.4 & 40.6) than 

maize silage (80.3 and 43.0%), respectively. CP 

contents of maize, IG96-401 and IG96-96 silages 

were 5.25, 6.83 and 7.17%, respectively. 

Intake of DM, CP and energy from IG96-401 

silage was relatively lower than both IG96-96 

and maize silage (Table 3.6.1). The DM, NDF and 

ADF digestibility were lower in sheep fed IG96-

96 silage than IG96-401 and maize silage, while 

CP digestibility were low in sheep fed maize 

silage than C. ciliaris (IG96-401 and IG96-96) 

grass silage based diets. 

Nitrogen intake, loss, balance, rumen metabolites 

Nutrients intake and digestibility

Nitrogen balance, nutritive value and rumen 

fermentation

Table 3.6.1. Nutrients intake and digestibility 
in sheep fed C. ciliaris and maize 
silage diet 

Parameters IG IG Maize Pooled 
96-401 96-96 SEM

Animal weight 22.5 22.5 22.7 1.22

Intake g/day 626.5 723.9 764.3 31.4

CPI g/day 66.2 74.6 67.6 1.70

DCPI g/day 20.2 26.2 18.6 1.68

MEI Kcal/day 1287 1412 1601 65.9

Digestibility %

DM 52.4 49.2 53.3 1.97

OM 55.2 53.2 55.7 1.69

CP 50.7 50.7 44.7 2.26

NDF 49.1 47.4 52.3 2.01

ADF 42.8 40.5 46.2 2.42

Cellulose 50.1 53.3 51.2 3.01

Table 3.6.2. Nitrogen balance and nutritive value in sheep fed C. ciliaris and maize silage based 
diets 

Parameters                                    Silage groups

IG96-401 IG96-96 Maize Pooled SEM

N intake 10.59 11.94 10.82 0.27

Faecal N 5.09 5.88 5.98 0.34

N retention 5.50 6.06 4.84 0.92

Urinary N 1.47 2.30 1.37 0.03

N absorption 4.04 3.75 3.47 0.92

% N absorption 38.76 32.37 33.25 2.96

DE 2.51 2.38 2.55 0.08

ME 2.06 1.95 2.09 0.07

DCP% 5.40 5.22 3.98 0.27

and protozoa counts were similar in rumen 

liquor of lambs fed grass and maize silage based 

diets (Table 3.6.2). The energy (DE and ME) and 

DCP contents of grass silage and maize silage 

diets were comparable in sheep. The TVFA, 

ammonia-N and protozoa counts varied 

between 80.5-87.3 meq/l, 22.4-25.2 g/100 ml and 
52.56-3.31 x10 /ml, respectively in rumen liquor 

of sheep fed grass and maize silage based diets. 
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available nutrient contents. In grazing paddocks 
SOC stock (upto 60 cm of top soil)  varied from 
48.60 to 56.47 and in ungrazed soil it was 58.33 
Mg/ha.

Natural pastures had 7.67 to 8.23 t DM/ha 
herbage which contained 6.23 to 6.47% CP, 
81.8-82.8% NDF, 55.5-56.0% ADF, 9.1-9.8 % 
ADL and 42.3-43.1% cellulose, were similar 
among pastures under different treatments. 
Herbage samples collected from the mouth of 
goats contained 11.09 to 11.75% CP and the 
DM consumption during the post growing 
season varied from 2.88 to 3.36% in goats 
(Table 3.6.3), while nutrients digestibility was 
similar amongst the treatment groups. When 

0.75CP and TDN intakes (g/W ) were compared 
to the critical nutrient requirements of ICAR 
(2013), it indicated lower nutritional status 
with increase in stocking rate. Sheep mouth 
herbage samples contained comparatively 
lower amount of CP (9.70 to 9.98%) and the 
DM consumption during the post growing 
season varied (P<0.05) from 2.60 to 3.52%, 
while nutrients digestibility was comparable 
amongst the groups.

3.6.2  Mixed herd grazing of natural pasture 

(CRSCIGFRISIL20130701)

Pasture land (5 ha) was managed by protecting 
from grazing and removal of undesirable 
plants/bushes during growing season. Grazing 
was continued at 3 different stocking rates (SR = 1

1, SR = 2 and SR = 3 ACU/ha) on 4.5 ha and 2 3

remaining 0.5 ha was kept ungrazed (control). In 
each stocking rate/treatment, 3 paddocks of 0.5 
ha each was made available for continuous 
method of grazing. A herd of 90 animals (45 
sheep and 45 goats) was divided into 3 groups of 
15 animals (1 ACU), 30 animals (2 ACU) and 45 
animals (3 ACU) each, were allowed to graze on 
natural pastures during the post-growing 
seasons of herbages to know their nutritional 
status. Herbage samples were collected daily 
during the digestion trial by simulating the 
actual amount of forage consumed. Animals 
were supplemented with a fixed quantity of 
concentrates based on herbage quality.

Soils were light to medium, gravelly in nature 
and texture varied from sandy clay to sandy clay 
loam. Organic carbon ranged from 0.50 to 0.59%. 
Fertility status of the soil was poor with less 

Table 3.6.3. Nutrient intake and digestibility in goats and sheep

Attributes Stocking rate (Goats) Stocking rate (Sheep)

SR SR SR SR SR SR1 2 3 1 2 3

Nutrient intake

DMI (g/day) 1043 1137 961 1065 1101 953 
 a   a b  a  a b

DMI (%)* 3.36 3.32 2.88 3.52  3.21  2.6  
0.75 a b bDMI(g/kg W )* 78.9 80.3 69.2 82.6  77.6  63.8  

0.75 a a b
CPI(g/kg W )* 8.66 9.19 7.70 8.26  7.6  6.4  

0.75 a a b
TDNI(g/kg W )* 36.7 37.3 31.5 45.6  44.4  35.4  

Annual Report 2018-19

27
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Nutrient digestibility (%)

DM 52.6 51.9 52.1 59.0 61.5 59.1 

OM 52.8 52.51 52.3 60.8 63.1 60.7 

NDF 48.2 48.9 48.3 49.8 51.7 53.1

ADF 38.3 40.46 38.9 48.7 51.1 50.5 

Cellulose 50.3 51.8 51.6 61.7 62.9 63.8 

CP 51.3 50.8 52.3 63.1 62.4 63.7 
* (P<0.05); NS (P>0.05)

concentrate mixtures (CM) were formulated in 
which mustard cake N (MSC-N) or cottonseed 
cake N (CSC-N) was replaced with berseem hay 
meal N (BHM-N) at 40 and 60% levels, non 
protein nitrogen (NPN) was incorporated at 
0.75% or 1% level and two energy sources either 
from barley or maize was used. In vitro dry 
matter digestibility (IVDMD%) varied from  
62.5 (control) to 56.8 in diets where MSC- N was 
replaced with BHM-N at 60% level and 1% 
NPN was incorporated in the CM. Similar 
replacement in CSC based CM resulted in 
reduction of DMD% from 57.69 (control) to 
50.75. The TVFA (mmol/L), NH N (mg/dl) also 3

affected with replacement of MSC-N with 
BHM-N and ranged from 116.50 (control) to 
98.25 and 14.37 to 10.45, respectively. Similar 
trend was also observed in diets containing 
CSC based CM. Diet consisting of MSC based 
CM in which 60% N of MSC replaced with 
BHM-N and 0.75% or 1% NPN incorporation 
may be  selected for further animal study as the 
cost per q DDM was lower (Rs 1409 and Rs 
1413) as compared to control (Rs 1563). Cost of 
CSC based CM was higher (Rs 1844) than MSC 
(Rs 1690).

3.6.3 Ensiling characteristics of pea haulm

3.6.4 Development of economic ration for 
livestock production

(CRSCIGFRISIL20180702)

(CRSCIGFRISIL 20180703)

Green pea haulm harvested after pod picking 
was ensiled in plastic silo at two DM levels using 
various treatment combinations viz., pea haulm 
alone (T ), with 2% molasses on DM basis (T ), 1 2

Lactobacillus species (T ) and green oat in the ratio 3

of 50:50 (T ) at around 30% DM. Above treatment 4

combinations were also applied at 40% DM (T  to 5

T ). After 45 days of ensiling, silos were opened 8

and silages were of moderate to good quality 
with no mould growth except in T . The pH was 1

lowest in T  (3.95) and highest in T  (5.02). The 6 1

lactic acid content in the silages ranged from 
0.52-1.75%, while the NH -N ranged between 3

12.05-15.65 mg/100 g amongst groups. The 
silage CP content was in the range of 12.15-
13.68%. Results indicated that green pea haulm 
could be ensiled at around 40% DM without 
additives. 

To develop economic ration, different concentrate 
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             b. Front view                                        c. Side view 
a. Isometric view

Fig. 3.7.2 a, b, c. Different views of defluffing machine

3.7  Mechanizat ion and maximizing 

utilization, conservation and fortification 

of feed and fodder resources

3.7.1 Design and development of tractor 

operated grass seed harvester

(CRSCIGFRICIL20150601)

The grass seed harvesting machine was 

developed in collaboration with ICAR-CIAE, 

Bhopal considering the morphological 

properties of grasses. Grass harvesting 

mechanism was a spiral brush on a rotary 

cylinder fitted in front of tractor. Computer 

Aided Design of the machine and a laboratory 

model mechanism to fit on the test frame of soil 

bin was developed at CIAE. Dinanath grass 

bearing seed was erected in soil bin to test this 

model which revealed that upward movement 

of bruising cylinder was more effective in seed 

collection than downward movement. 

The developed prototype (Fig. 3.7.1) was fitted in 

the front of tractor with the hydraulic controls for 

lifting and lowering the machine during 

operation. Provision was also made to vary the 

rotor speed of the brush during the operation. 

Machine preliminary test at CIAE field showed > 

85% grass seed recovery in two pass of operation 

with opposite direction of travel. The Prototype 

was brought and tested in dinanath and crest cox 

comb grass fields at IGFRI and its observation 

were  viz. forward speed of operation (0.9 m/s),  

rotary speed of brushing drum (300 rpm), 

operation height (0.8 m), two passes (in opposite 

direction of travel, one by one), area of coverage 

(0.1 ha/h in 2 passes), seed collection (1 kg/h), 

seed in one filling of box (3 kg) and seed filling in 

bag was manual. 

Fig. 3.7.1. Tractor operated grass seed harvester

3.7.2 Development and evaluation of  

defluffing machine and pelleting 

machine for forage grass seed 

(CRSCIGFRISIL20180601)

Physical properties of dinanath grass seeds

Design of defluffing machine

Physical properties of true seeds and spikelets of 

dinanath grass (variety BD-II) were determined 

at 9% average moisture content in view to 

develop two separate machines for defluffing 

and pelleting the grass seeds. The physical 

properties of dinanath spikelets/fluffy seeds 

(100)  were effective length (4.47-8.81 mm), 

width (12.30-22.6 mm), thickness (0.88-4.58 mm),  

arithmetic mean dia (2.64-5.30 mm), geometric 

mean dia (2.09-4.92 mm), aspect ratio (21.4-

77.0%), sphericity (32.1-76.7%), surface area 
2 3(13.8-75.9 mm ), volume (2.64-40.2 mm ), 1000 

seed weight (0.79-0.82 g) and bulk density (7.45-
38.05 kg/m ). Physical properties of dinanath true 

seeds (100) were viz. length (2.10-2.89 mm), 

width (0.56-1.10 mm), thickness (0.34-0.82 mm),  

arithmetic mean dia (1.03-1.55 mm), geometric 

mean dia (0.75-1.30 mm), aspect ratio (24.8-

48.6%), sphericity (33.4-56.5%), surface area 
2 3

(1.79-5.30 mm ), volume (2.01-15.89 mm ), 1000 

seed weight (0.47-0.49 g), bulk density (599.8-
3 3624.9 kg/m ), true density (784.5-870.8 kg/m ) 

and porosity (20.7-28.6%).

A conceptual design of machine (Fig. 3.7.2 a, b, c) 

was developed using PTCCreoParametric3.0-

2014 software. The detailed technical 

specifications of the proposed machine are given 

in the table 3.7.1. 
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Nutrient digestibility (%)

DM 52.6 51.9 52.1 59.0 61.5 59.1 

OM 52.8 52.51 52.3 60.8 63.1 60.7 

NDF 48.2 48.9 48.3 49.8 51.7 53.1

ADF 38.3 40.46 38.9 48.7 51.1 50.5 

Cellulose 50.3 51.8 51.6 61.7 62.9 63.8 

CP 51.3 50.8 52.3 63.1 62.4 63.7 
* (P<0.05); NS (P>0.05)
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3.7.3 A s s e s s m e n t  o f  s o i l  a n d  w a t e r  

conservation potential of forage grasses 

under semi-arid condition 

(CRSCIGFRISIL20150602)

Rainfall erosivity index (R factor) is used for 

establishing areas of soil erosion risk soil 

conservation structures are necessary. Monthly 

data from 13 rainfall stations of Bundelkhand

region were used. Rainfall data for the period of 

1901 to 2002 (101 years) were obtained from 

India water portal. These data were used to 

calculate monthly Modified Fourier Index (MFI) 

values and using MFI values R factor was 

calculated for 13 districts (Table 3.7.2). R factor 

value was higher for Sagar (925.9), whereas 
-1 -1

lowest for Jalaun (606.02 MJ cm ha yr ).

Table 3.7.2. Modified Fourier Index (MFI) and rainfall erosivity index (R Factor) for Bundelkhand
-1 -1

Location Rainfall (mm) MFI (mm) R Factor (MJ cm ha  yr )

Jhansi 989.4 282.3 700.1

Hamirpur 991.5 282.1 696.2

Mahoba 1066.1 299.4 761.9

Banda 1072.7 305.4 791.6

Chitrakoot 1088.3 305.9 796.9

Jalaun 901.2 256.1 606.0

Chhatarpur 1096.5 318.1 833.8

Datia 926.0 271.8 662.6

Lalitpur 1142.4 314.1 822.3

Sagar 1192.6 339.7 925.9

Damoh 1200.2 316.5 825.7

Panna 1187.1 318.9 837.0

Tikamgarh 1078.8 305.8 788.6

Table 3.7.1. Design specification of the proposed defluffing machine for dinanath seeds

Item Specification

Overall dimension (mm) 850x1080x950; using mild steel (50x25 mm) 

Feeding chute Trough shaped, MS sheet 18 gauge, 900 mm length, 650 
O  mm breadth, 30 inclination 

Cylindrical drum (mm) 370 diameter, 600 long

M.S. sheet rotating drum with spikes (10 mm dia, 15 mm 
long) on the periphery,  covered with upper casing (215 
mm inner radius)

Squeezing rollers (mm)  2 in Nos.; 38 diameter, 600 long

Clearance between the two rollers and Adjustable in the range of 2- 10 mm 
cylindrical drum 

Power source 0.75 kW, single phase A.C. electrical motor (1440 RPM).

Power transmission unit V-Belt and pulley system

Dia, motor pulley: 70 mm;

Dia, drum pulley: 200 mm;

Dia, pulley on other side of drum: 120 mm;

Dia, pulley of feeding roller: 300 mm

Abrasive material Sand /emery paper in single layer on the inner surface of 
the upper casing. Material required: 0.5 m2. 
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3.8 Social, economic, policy and translational 

research 

3.8.1 Participatory fodder production in fruit 

and plantation crops

(CRSCIGFRISIL20140901)

A total of 19 farmers participated, of which 6 

farmers had mango/sapota orchard and 13 had 

coconut plantation (Fig. 3.8.1 and 3.8.2). Majority 

(66.7%) of the respondents observed increase in 

milk yield by feeding perennial fodder crops and 

25% of them however said milk yield remained

same. This difference in observation could be 

attributed to difference in sowing time practiced 

by these participating farmers. Respondents 

reported 8 observations on performance of 

perennial fodder sorghum in orchards. These 

were, crop consumes less water (41.67%), grows 

fast (41.67%), is soft and has thin stem (33.33%), 

easy to harvest (25%), effective use of inter-row 

space (25%), consumes medium water (16.67%) 

and no wastage (16.67%). Only one reported that 

crop needs less maintenance. 

       b. Mr. Rangegowda, village- Rayashettihallia. Mr.Yogananda, village - Mudalkoplu

Fig. 3.8.1. Perennial fodder sorghum (CoFS-29) in coconut plantation

expenditure made on land improvement, 

removing unwanted plants/trees, digging of pits, 

trench making, planting seedlings of trees, sowing 

of range grasses, picking of fodder seed, yield 

estimation of fodder from grasses and tree was 

collected from NGO and personal visits of project 

team at pastureland site. The cost/ investment  

made on 40 ha land including establishment cost 

during 2013-14 was Rs 877464/-and total cost and 

returns during last 4 years were Rs 20,90,612/-

.and Rs 46,91,250/-, respectively. 

The analysis based on last 4 years data and using 

discount factor of 10.5% indicated an IRR of 99%, 

discounted B:C ratio of 2.04, NPW of Rs 17.91 

lakh and payback period of 3 years. The value of 

above parameters clearly indicates that 

investment made on this land was financially 

viable and initial establishment cost could be 

recovered within 3 years. 

Financial viability

3.8.2 Economics of developing common 

pasture lands 

(CRSCIGFRISIL20150501)

Cost and returns

Information on various interventions made for the 

development of pastureland in Soda village 

during last 5 years (2013-14 to 2017-18) was 

collected from various stakeholders like NGO 

(IIRD) responsible for developing this land, rural 

communities who were beneficiaries from this 

pasture land, and state government departments 

including local Gram panchayat who was key 

stakeholder for the development of this 

pastureland. The returns from the developed 

pastureland in 40 ha area out of 70 ha in Soda 

panchayat were calculated based on estimated 

forage yield from range grasses, tree/shrub 

fodder, seed collected of range grasses, sale of 

local vegetables (Kacharaya) grown naturally in 

the pastureland area. The detailed data on 

ba
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3.7.3 A s s e s s m e n t  o f  s o i l  a n d  w a t e r  

conservation potential of forage grasses 

under semi-arid condition 

(CRSCIGFRISIL20150602)

Rainfall erosivity index (R factor) is used for 

establishing areas of soil erosion risk soil 

conservation structures are necessary. Monthly 

data from 13 rainfall stations of Bundelkhand

region were used. Rainfall data for the period of 

1901 to 2002 (101 years) were obtained from 

India water portal. These data were used to 

calculate monthly Modified Fourier Index (MFI) 

values and using MFI values R factor was 

calculated for 13 districts (Table 3.7.2). R factor 

value was higher for Sagar (925.9), whereas 
-1 -1

lowest for Jalaun (606.02 MJ cm ha yr ).

Table 3.7.2. Modified Fourier Index (MFI) and rainfall erosivity index (R Factor) for Bundelkhand
-1 -1

Location Rainfall (mm) MFI (mm) R Factor (MJ cm ha  yr )

Jhansi 989.4 282.3 700.1

Hamirpur 991.5 282.1 696.2

Mahoba 1066.1 299.4 761.9

Banda 1072.7 305.4 791.6

Chitrakoot 1088.3 305.9 796.9

Jalaun 901.2 256.1 606.0

Chhatarpur 1096.5 318.1 833.8

Datia 926.0 271.8 662.6

Lalitpur 1142.4 314.1 822.3

Sagar 1192.6 339.7 925.9

Damoh 1200.2 316.5 825.7

Panna 1187.1 318.9 837.0

Tikamgarh 1078.8 305.8 788.6

Table 3.7.1. Design specification of the proposed defluffing machine for dinanath seeds

Item Specification

Overall dimension (mm) 850x1080x950; using mild steel (50x25 mm) 

Feeding chute Trough shaped, MS sheet 18 gauge, 900 mm length, 650 
O  mm breadth, 30 inclination 

Cylindrical drum (mm) 370 diameter, 600 long

M.S. sheet rotating drum with spikes (10 mm dia, 15 mm 
long) on the periphery,  covered with upper casing (215 
mm inner radius)

Squeezing rollers (mm)  2 in Nos.; 38 diameter, 600 long

Clearance between the two rollers and Adjustable in the range of 2- 10 mm 
cylindrical drum 

Power source 0.75 kW, single phase A.C. electrical motor (1440 RPM).

Power transmission unit V-Belt and pulley system

Dia, motor pulley: 70 mm;

Dia, drum pulley: 200 mm;

Dia, pulley on other side of drum: 120 mm;

Dia, pulley of feeding roller: 300 mm

Abrasive material Sand /emery paper in single layer on the inner surface of 
the upper casing. Material required: 0.5 m2. 
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3.8 Social, economic, policy and translational 

research 

3.8.1 Participatory fodder production in fruit 

and plantation crops

(CRSCIGFRISIL20140901)

A total of 19 farmers participated, of which 6 

farmers had mango/sapota orchard and 13 had 

coconut plantation (Fig. 3.8.1 and 3.8.2). Majority 

(66.7%) of the respondents observed increase in 

milk yield by feeding perennial fodder crops and 

25% of them however said milk yield remained

same. This difference in observation could be 

attributed to difference in sowing time practiced 

by these participating farmers. Respondents 

reported 8 observations on performance of 

perennial fodder sorghum in orchards. These 

were, crop consumes less water (41.67%), grows 

fast (41.67%), is soft and has thin stem (33.33%), 

easy to harvest (25%), effective use of inter-row 

space (25%), consumes medium water (16.67%) 

and no wastage (16.67%). Only one reported that 

crop needs less maintenance. 

       b. Mr. Rangegowda, village- Rayashettihallia. Mr.Yogananda, village - Mudalkoplu

Fig. 3.8.1. Perennial fodder sorghum (CoFS-29) in coconut plantation

expenditure made on land improvement, 

removing unwanted plants/trees, digging of pits, 

trench making, planting seedlings of trees, sowing 

of range grasses, picking of fodder seed, yield 

estimation of fodder from grasses and tree was 

collected from NGO and personal visits of project 

team at pastureland site. The cost/ investment  

made on 40 ha land including establishment cost 

during 2013-14 was Rs 877464/-and total cost and 

returns during last 4 years were Rs 20,90,612/-

.and Rs 46,91,250/-, respectively. 

The analysis based on last 4 years data and using 

discount factor of 10.5% indicated an IRR of 99%, 

discounted B:C ratio of 2.04, NPW of Rs 17.91 

lakh and payback period of 3 years. The value of 

above parameters clearly indicates that 

investment made on this land was financially 

viable and initial establishment cost could be 

recovered within 3 years. 

Financial viability

3.8.2 Economics of developing common 

pasture lands 

(CRSCIGFRISIL20150501)

Cost and returns

Information on various interventions made for the 

development of pastureland in Soda village 

during last 5 years (2013-14 to 2017-18) was 

collected from various stakeholders like NGO 

(IIRD) responsible for developing this land, rural 

communities who were beneficiaries from this 

pasture land, and state government departments 

including local Gram panchayat who was key 

stakeholder for the development of this 

pastureland. The returns from the developed 

pastureland in 40 ha area out of 70 ha in Soda 

panchayat were calculated based on estimated 

forage yield from range grasses, tree/shrub 

fodder, seed collected of range grasses, sale of 

local vegetables (Kacharaya) grown naturally in 

the pastureland area. The detailed data on 

ba
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3.9. All India Coordinated Research Project 

on Forage Crops and Utilization

Rabi 2017-18

3.9.1 Crop improvement 

In rabi 2017-18, A total of 17 multi location trials 

comprising of test entries along with their 

respective checks were conducted at 32 locations 

in the country. The annual crops include 

berseem, oat (single cut, multicut, dual purpose), 

Vicia, rye grass, multicut summer bajra whereas 

under the perennial system, lucerne, red clover 

and white clover were evaluated. A total of 184 

trials were allocated out of which data were 

received from 176 trials making a success rate of 

95.65%. A total of 102 entries including 77 annual 

and 25 perennial along with national and zonal 

checks were evaluated.

In IVT (berseem), 6 entries along with one 

national check and 3 zonal checks in respective 

zones were evaluated. For GFY (q/ha), entries 

HFB-14-7 (8.4%), PC-91 (8.0%) in Hill zone (HZ); 

entries JHB-17-1 (12.1%), HFB-13-7 (10.4%), 

HFB-14-7 (7.5%), JHB -17-2 (7.3%), PC-91(5.2%) 

in North-West zone (NWZ); entry JHB 17-1 

(12.4%) in North-East zone (NEZ) showed 

superiority over best check. For DMY, HFB-14-7 

(14.6%) in HZ; entries JHB-17-1 (21.5%), HFB-14-

7 (15.3%), JHB-17-2 (10.5%), HFB-13-7 (5.9%) in 

NWZ; entries JHB-17-1(11.1%), PC-91(6.1%), 

HFB-13-7 (4.5%) in NEZ were superior to the best 

checks. For CP yield (q/ha), PC-91 was best 

performer followed by JHB-17-1. In AVTB-1, 3 

entries along with 2 national checks and 2 zonal 

checks were evaluated. For GFY, DMY, CPY and 

CP content the national checks showed 

superiority. In AVTB-2, 2 entries along with 2 

national checks and one zonal check were 

evaluated. For GFY, DMY, CPY and other 

quality parameters checks were best performer. 

In AVTB-2 (seed) 2 entries along with 2 national 

checks and one zonal check were evaluated. JB-

05-09 was best performer showing 20.6% higher 

seed yield than check. 

In IVT (oat single cut-sc), 11 entries along with 2 

national checks and 5 zonal checks for respective 

zones were evaluated at 27 locations across five 

zones. For GFY, in HZ, NWZ, NEZ the zonal FO

checks were top performers and none of the 

entries could surpass them in yield. In Central 

zone (CZ), entries SKO-240 (9.0%), OL-1896 

(7.0%), JO- 05-9 (5.8%), HFO-718 (5.5%); in South 

zone (SZ) entries HFO-718 (4.8%) and at all India 

level, OL-1896 (9.4%), HFO-718 (8.5%), HFO-529 

(5.5%) performed better than the best check. At 

all India level, HFO-718 (8.6%), JO-05-9 (6.7%), 

OL-1896 (5.8%) performed better than checks. In 

AVT-1 (sc), 8 entries were evaluated against 2 

national checks and 4 zonal checks in respective 

zones at 27 locations. For GFY, entries SKO-229 

(5.4%) in HZ; HFO- 607 (10.1%) in NWZ, HFO-

525 (8.9%), HFO-607 (8.1%) in NEZ; entries HFO-

607 (10.8%), OL-1861 (10%), OL-1869-1 (9.2%), 

JO-05-7 (8.8%) in CZ and entry OL-1861 (17.8%) 

in SZ exhibited superiority over the best check. 

At national level, OL- 1861 and HFO-607 

registered 8.6% and 7.7% superiority, 

respectively. For quality parameters, for CPY, 
st

OL-1861 ranked 1  followed by HFO-607. For 

CP, OL-1861 was best performers. For other 
st

quality parameters, SKO-229 ranked 1  for 
st

ADF%, NDF%. Kent ranked 1  for IVDMD% and 

HFO-607 for DDM. In AVT-2 (sc), 4 entries were 

evaluated against 2 national checks and 2 

respective zonal checks at 7 locations. For GFY, 

combining both zones, only HFO-427 was 

superior by a margin of 10.2% over the best 

check. For DMY, combining both zones, only 

HFO-427 was superior by 12.5% over best check. 

Entries HFO-427 (6.1) followed by JO-04-22 (5.5) 

performed better in comparison to best check 

(4.8) for CP yield (q/ha). In AVT-2 (sc seed), 4 

entries along with 2 national checks and 

respective zonal checks were evaluated. For seed 
st

yield SKO-227 ranked 1  in HZ whereas HFO-

227 (9.9%) and JO-04-22 (5.3%) performed better 

than best check at SZ.

In IVT (oat dual), 7 entries along with 2 national 

checks were evaluated at 14 centres located at 

three zones. For GFY, entries HFO-611 (9.3%), 

HFO-608 (5.6%), in NWZ; entries JO- 10-506 

(19.5%), OL-1906 (7.1%), HFO-608 (7.1%) in 

NEZ; entries HFO-608 (31.9%), OL-1876-2 

(26.8%), HFO-611 (16.6%), JO-10-506 (7.5%) in 

CZ and, entries HFO-608 (21.4%), OL-1876-2  

(14.3%), HFO-611  (12.8%), JO-10-506  (10.0%)  at 
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all  India  level exhibited superiority. For DMY, 

entries HFO-611 (14.0%), OL-1876-2 (9.1%), 

entry HFO- 608 (8.0%) in NWZ;  entry JO-10-506 

(15.8%)  in NEZ; entries HFO-608 (19.9%),  OL-

1876-2 (16.2%), HFO-611 (13.2%) in CZ and at all 

India level, HFO-608 (15.7%),  HFO-611 (12.6%), 

OL-1876-2 (12.1%), JO-10-506 (8.0%) exhibited 

superiority over check. For quality, HFO-608 for 

CP yield (4.5 q/ha) followed by HFO-611 and 

OL-1876-2 (4.4 q/ha) were superior. In AVT-1 

(oat dual), 4 entries along with 3 national checks 

was conducted at 9 centres in NEZ and CZ. For 

GFY, DMY, CP yield, green and DM 

productivity potential, none could surpass 

national checks.

In IVTO (multicut-mc), 7 entries were evaluated 

against 2 national checks at 18 locations in four 

zones. At national level for GFY, HFO-514 (3.1 

%), OL-1874 (1.9%), for DMY, HFO-514 (5.1%), 

OL-1874 (3.0%) exhibited superiority. For 
st

quality parameters, HFO-514 ranked 1  for CPY. 

Entry JHO 17-3 and national check RO-19 ranked 
st1  for CP (%). For IVDMD %, entry OL-1874 

st
ranked 1 .

In VT (lucerne perennial), for GFY, entry VTLu-
st13 ranked 1  followed by VTLu-11 in NWZ; entry 

stVTLu-8 ranked 1  followed by VTLu-4 in CZ; 
st

Entry VTLu-11 ranked 1  followed by VTLu -3 in 
st

SZ. At all India level, VTLu-8 ranked 1  (average 

yield 756.2 q/ha). For DMY, entry VTLu-2 
st

ranked 1  followed by VTLu -13 in NWZ. Entry 
st

VTLu-1 ranked 1  in CZ followed by VTLu-8. In 

SZ entry VTLu-3 top ranked. At national level, 
stVTLu-8 ranked 1  (average yield 156.6 q/ha). 

In AVT-1 (Vicia), 5 entries were evaluated at 4 

centers. For GFY, JVS-4 (242.8q), JVS-1 (240.5 q), 

JVS-2 (228.3 q) showed superiority over the 

general mean (216.4 q). Similarly for DMY, JVS-1 

(56.6 q), JVS-3 (56.3 q) and JVS-2 (51.7 q) showed 

superiority over the general mean (50.4 q). For 

fodder production (q/ha/day), entry JVS-1 
st

ranked 1  for both GFY and DMY. 

In AVT-1 (lolium), 3 entries were evaluated 

along with one check at 5 centers. For both GFY 

and DMY potential (q/ha/day) PBRG-2 ranked 
st1 . For CPY (q/ha), CP (%) and IVDMD % Palam 

st
rye grass-1 ranked 1 . In VT (red clover

perennial), 7 entries were evaluated at 4 locations 
nd

in HZ in 2  year. Entry VTRC-1-3 (275.7 q) 
st

ranked 1  followed by VTRC-1-7 (243.4 q) for 
stGFY. For DFY, entry VTRC-1-3 (44.6 q) ranked 1  

followed by VTRC-1-7 (39.0 q). In VT (white 

clover perennial), 6 entries were evaluated at 4 
ndlocations in Hill zone in 2  year. Entry VTWC-1-

st6 ranked 1  for GFY and DMY (100.6 and 16.7 q, 

respectively). For CP yield, VTWC-1-4 and 
stVTWC-1-5 ranked joint 1 . 

In IVT (summer bajra multicut), 11 entries were 

evaluated along with 3 checks at 7 locations in 

central and SZ. For GFY, MCPMF hybrid 

16ADV0061 showed 23.9% and 19.3% superiority 

over the best check in CZ and both combined zone, 

respectively. For SZ, entry HTBH 4902 (PM0103A 

x PM0268R) showed 8.9% superiority over the 

best check. Entry AFB-37 showed 9.7% and 6.8% 

superiority over the best check in central and 

combined zones respectively. Hybrid 16ADV0061 
stranked 1  for CP yield.  

The forage crop production programme was 

executed at 23 locations in five zones. In total 25 

experiments were conducted, out of which 12 

were in network (10 coordinated and 2 AVT 

based) and 13 were in location specific mode. At 

Palampur and Srinagar, tall fescue grass at 30 x 

30 cm + white clover @ 3 kg/ha produced higher 

GFY, DMY and CP yield. Inclusion of white 

clover in the system resulted in an improvement 

in soil nitrogen content. ATMA rye grass (ARG) 

showed best performance in respect of all 

growth, yield quality as well as economic 

parameters. At Hyderabad, Coimbatore, 

Vellayani, Ranchi and Jabalpur, BN hybrid in 

paired rows (60/120 cm) + fodder cowpea 

(Kharif) - lucerne proved superior for green 

fodder, dry matter and CP yields. Guinea grass 

in paired rows (60/120 cm) + desmanthus 

sequestered highest total CO . At Kalyani, 2

Bhubaneswar and Ranchi, oat + lathyrus (3:2) 

recorded maximum GFY, CPY and GEFY and 

monetary return. At Ludhiana and Mandya, in 

maize, plant height increased with advancement 

of growth and maximum height was observed at 
th15  day. Total hydroponic green weight (kg/kg 

of seed) varied from 4.9-5.1 kg and maximum 

3.9.2 Crop production
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3.9. All India Coordinated Research Project 

on Forage Crops and Utilization

Rabi 2017-18

3.9.1 Crop improvement 

In rabi 2017-18, A total of 17 multi location trials 

comprising of test entries along with their 

respective checks were conducted at 32 locations 

in the country. The annual crops include 

berseem, oat (single cut, multicut, dual purpose), 

Vicia, rye grass, multicut summer bajra whereas 

under the perennial system, lucerne, red clover 

and white clover were evaluated. A total of 184 

trials were allocated out of which data were 

received from 176 trials making a success rate of 

95.65%. A total of 102 entries including 77 annual 

and 25 perennial along with national and zonal 

checks were evaluated.

In IVT (berseem), 6 entries along with one 

national check and 3 zonal checks in respective 

zones were evaluated. For GFY (q/ha), entries 

HFB-14-7 (8.4%), PC-91 (8.0%) in Hill zone (HZ); 

entries JHB-17-1 (12.1%), HFB-13-7 (10.4%), 

HFB-14-7 (7.5%), JHB -17-2 (7.3%), PC-91(5.2%) 

in North-West zone (NWZ); entry JHB 17-1 

(12.4%) in North-East zone (NEZ) showed 

superiority over best check. For DMY, HFB-14-7 

(14.6%) in HZ; entries JHB-17-1 (21.5%), HFB-14-

7 (15.3%), JHB-17-2 (10.5%), HFB-13-7 (5.9%) in 

NWZ; entries JHB-17-1(11.1%), PC-91(6.1%), 

HFB-13-7 (4.5%) in NEZ were superior to the best 

checks. For CP yield (q/ha), PC-91 was best 

performer followed by JHB-17-1. In AVTB-1, 3 

entries along with 2 national checks and 2 zonal 

checks were evaluated. For GFY, DMY, CPY and 

CP content the national checks showed 

superiority. In AVTB-2, 2 entries along with 2 

national checks and one zonal check were 

evaluated. For GFY, DMY, CPY and other 

quality parameters checks were best performer. 

In AVTB-2 (seed) 2 entries along with 2 national 

checks and one zonal check were evaluated. JB-

05-09 was best performer showing 20.6% higher 

seed yield than check. 

In IVT (oat single cut-sc), 11 entries along with 2 

national checks and 5 zonal checks for respective 

zones were evaluated at 27 locations across five 

zones. For GFY, in HZ, NWZ, NEZ the zonal FO

checks were top performers and none of the 

entries could surpass them in yield. In Central 

zone (CZ), entries SKO-240 (9.0%), OL-1896 

(7.0%), JO- 05-9 (5.8%), HFO-718 (5.5%); in South 

zone (SZ) entries HFO-718 (4.8%) and at all India 

level, OL-1896 (9.4%), HFO-718 (8.5%), HFO-529 

(5.5%) performed better than the best check. At 

all India level, HFO-718 (8.6%), JO-05-9 (6.7%), 

OL-1896 (5.8%) performed better than checks. In 

AVT-1 (sc), 8 entries were evaluated against 2 

national checks and 4 zonal checks in respective 

zones at 27 locations. For GFY, entries SKO-229 

(5.4%) in HZ; HFO- 607 (10.1%) in NWZ, HFO-

525 (8.9%), HFO-607 (8.1%) in NEZ; entries HFO-

607 (10.8%), OL-1861 (10%), OL-1869-1 (9.2%), 

JO-05-7 (8.8%) in CZ and entry OL-1861 (17.8%) 

in SZ exhibited superiority over the best check. 

At national level, OL- 1861 and HFO-607 

registered 8.6% and 7.7% superiority, 

respectively. For quality parameters, for CPY, 
st

OL-1861 ranked 1  followed by HFO-607. For 

CP, OL-1861 was best performers. For other 
st

quality parameters, SKO-229 ranked 1  for 
st

ADF%, NDF%. Kent ranked 1  for IVDMD% and 

HFO-607 for DDM. In AVT-2 (sc), 4 entries were 

evaluated against 2 national checks and 2 

respective zonal checks at 7 locations. For GFY, 

combining both zones, only HFO-427 was 

superior by a margin of 10.2% over the best 

check. For DMY, combining both zones, only 

HFO-427 was superior by 12.5% over best check. 

Entries HFO-427 (6.1) followed by JO-04-22 (5.5) 

performed better in comparison to best check 

(4.8) for CP yield (q/ha). In AVT-2 (sc seed), 4 

entries along with 2 national checks and 

respective zonal checks were evaluated. For seed 
st

yield SKO-227 ranked 1  in HZ whereas HFO-

227 (9.9%) and JO-04-22 (5.3%) performed better 

than best check at SZ.

In IVT (oat dual), 7 entries along with 2 national 

checks were evaluated at 14 centres located at 

three zones. For GFY, entries HFO-611 (9.3%), 

HFO-608 (5.6%), in NWZ; entries JO- 10-506 

(19.5%), OL-1906 (7.1%), HFO-608 (7.1%) in 

NEZ; entries HFO-608 (31.9%), OL-1876-2 

(26.8%), HFO-611 (16.6%), JO-10-506 (7.5%) in 

CZ and, entries HFO-608 (21.4%), OL-1876-2  

(14.3%), HFO-611  (12.8%), JO-10-506  (10.0%)  at 
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all  India  level exhibited superiority. For DMY, 

entries HFO-611 (14.0%), OL-1876-2 (9.1%), 

entry HFO- 608 (8.0%) in NWZ;  entry JO-10-506 

(15.8%)  in NEZ; entries HFO-608 (19.9%),  OL-

1876-2 (16.2%), HFO-611 (13.2%) in CZ and at all 

India level, HFO-608 (15.7%),  HFO-611 (12.6%), 

OL-1876-2 (12.1%), JO-10-506 (8.0%) exhibited 

superiority over check. For quality, HFO-608 for 

CP yield (4.5 q/ha) followed by HFO-611 and 

OL-1876-2 (4.4 q/ha) were superior. In AVT-1 

(oat dual), 4 entries along with 3 national checks 

was conducted at 9 centres in NEZ and CZ. For 

GFY, DMY, CP yield, green and DM 

productivity potential, none could surpass 

national checks.

In IVTO (multicut-mc), 7 entries were evaluated 

against 2 national checks at 18 locations in four 

zones. At national level for GFY, HFO-514 (3.1 

%), OL-1874 (1.9%), for DMY, HFO-514 (5.1%), 

OL-1874 (3.0%) exhibited superiority. For 
st

quality parameters, HFO-514 ranked 1  for CPY. 

Entry JHO 17-3 and national check RO-19 ranked 
st1  for CP (%). For IVDMD %, entry OL-1874 

st
ranked 1 .

In VT (lucerne perennial), for GFY, entry VTLu-
st13 ranked 1  followed by VTLu-11 in NWZ; entry 

stVTLu-8 ranked 1  followed by VTLu-4 in CZ; 
st

Entry VTLu-11 ranked 1  followed by VTLu -3 in 
st

SZ. At all India level, VTLu-8 ranked 1  (average 

yield 756.2 q/ha). For DMY, entry VTLu-2 
st

ranked 1  followed by VTLu -13 in NWZ. Entry 
st

VTLu-1 ranked 1  in CZ followed by VTLu-8. In 

SZ entry VTLu-3 top ranked. At national level, 
stVTLu-8 ranked 1  (average yield 156.6 q/ha). 

In AVT-1 (Vicia), 5 entries were evaluated at 4 

centers. For GFY, JVS-4 (242.8q), JVS-1 (240.5 q), 

JVS-2 (228.3 q) showed superiority over the 

general mean (216.4 q). Similarly for DMY, JVS-1 

(56.6 q), JVS-3 (56.3 q) and JVS-2 (51.7 q) showed 

superiority over the general mean (50.4 q). For 

fodder production (q/ha/day), entry JVS-1 
st

ranked 1  for both GFY and DMY. 

In AVT-1 (lolium), 3 entries were evaluated 

along with one check at 5 centers. For both GFY 

and DMY potential (q/ha/day) PBRG-2 ranked 
st1 . For CPY (q/ha), CP (%) and IVDMD % Palam 

st
rye grass-1 ranked 1 . In VT (red clover

perennial), 7 entries were evaluated at 4 locations 
nd

in HZ in 2  year. Entry VTRC-1-3 (275.7 q) 
st

ranked 1  followed by VTRC-1-7 (243.4 q) for 
stGFY. For DFY, entry VTRC-1-3 (44.6 q) ranked 1  

followed by VTRC-1-7 (39.0 q). In VT (white 

clover perennial), 6 entries were evaluated at 4 
ndlocations in Hill zone in 2  year. Entry VTWC-1-

st6 ranked 1  for GFY and DMY (100.6 and 16.7 q, 

respectively). For CP yield, VTWC-1-4 and 
stVTWC-1-5 ranked joint 1 . 

In IVT (summer bajra multicut), 11 entries were 

evaluated along with 3 checks at 7 locations in 

central and SZ. For GFY, MCPMF hybrid 

16ADV0061 showed 23.9% and 19.3% superiority 

over the best check in CZ and both combined zone, 

respectively. For SZ, entry HTBH 4902 (PM0103A 

x PM0268R) showed 8.9% superiority over the 

best check. Entry AFB-37 showed 9.7% and 6.8% 

superiority over the best check in central and 

combined zones respectively. Hybrid 16ADV0061 
stranked 1  for CP yield.  

The forage crop production programme was 

executed at 23 locations in five zones. In total 25 

experiments were conducted, out of which 12 

were in network (10 coordinated and 2 AVT 

based) and 13 were in location specific mode. At 

Palampur and Srinagar, tall fescue grass at 30 x 

30 cm + white clover @ 3 kg/ha produced higher 

GFY, DMY and CP yield. Inclusion of white 

clover in the system resulted in an improvement 

in soil nitrogen content. ATMA rye grass (ARG) 

showed best performance in respect of all 

growth, yield quality as well as economic 

parameters. At Hyderabad, Coimbatore, 

Vellayani, Ranchi and Jabalpur, BN hybrid in 

paired rows (60/120 cm) + fodder cowpea 

(Kharif) - lucerne proved superior for green 

fodder, dry matter and CP yields. Guinea grass 

in paired rows (60/120 cm) + desmanthus 

sequestered highest total CO . At Kalyani, 2

Bhubaneswar and Ranchi, oat + lathyrus (3:2) 

recorded maximum GFY, CPY and GEFY and 

monetary return. At Ludhiana and Mandya, in 

maize, plant height increased with advancement 

of growth and maximum height was observed at 
th15  day. Total hydroponic green weight (kg/kg 

of seed) varied from 4.9-5.1 kg and maximum 

3.9.2 Crop production
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th
yield was achieved at 13  day. CP decreased 

significantly with advancement of growth and 
thmaximum level achieved was at 9  day. Seed rate 

of 200 g/sq ft recorded highest GFY, DMY and 
stCP yield. At Raipur, Jabalpur and Dharwad, at 1  

cut, RO-19 was better than JHO-822 as regards to 

GFY and DFY. JHO-822 exhibited higher harvest 

index, seed yield, net monetary return and B: C 

ratio. Sowing of oat at 30 cm row spacing for seed 

production was better. Application of N 

recorded linear improvement in growth and 

yield parameters up to 120 kg/ha. At Hyderabad 
nd

and Dharwad, oat planted during 2  fortnight of 
st

October to 1  fortnight of November recorded 

higher growth and yield parameters both at 45 
ndDAS and at 2  harvest after seed set. JHO-822 

recorded significantly higher values in all 

parameters. At Coimbatore, Ludhiana, 

Hyderabad and Bikaner, in lucerne on locational 

mean basis treatment Brasinolide 1.0 ppm 

proved superior and it recorded higher number 

of pods/plant, number of seeds/pod, gross and 

net returns and B:C ratio. At Ludhiana, wheat + 

100% recommended seed rate of berseem 

recorded significantly higher GFY, DMY and CP 

yields.

Disease and pest occurrence

At Ludhiana, berseem stem rot was first 
st

observed in 1  week of January, 2018 with 

maximum disease incidence of 55.87%. Oat leaf 
ndblight appeared on OL-10 variety in 2  week of 

January. Lucerne downy mildew was observed 

in the first fortnight of January. Highest disease 

severity was 39.78%. At Rahuri, pea aphid 

(Acyrthosiphon pisum) was noticed on lucerne 
stduring 1 week of January, 2018 (7.67) and 

rdincreased steadily up to 3  week (10.33 

aphids/tiller). Thereafter, the decreasing trend 
stof pea aphid population noticed up to 1  week of 

February (5.33 aphids/tiller). At Palampur, oat 

crop was severely affected by powdery mildew 

(75%). Defoliating beetles (20%) and leaf spot 

(10%) was observed on lucerne. At Dharwad, in 

lucerne aphid population started building from 
ndJanuary onwards and reached peak during 2  

fortnight of February (102 aphids/stem). Among 

diseases, rust was major and 25% severity. At o

3.9.3 Crop protection 

Bhubaneswar, in oat, leaf blight was observed 

with maximum severity of 54.8% and root rot 

with incidence of 22%. In berseem, leaf spot and 

blight severity was 44.6%, whereas root rot 

incidence was 34.2%. At Jhansi, in berseem stem 
rdrot incidence in sick plot started from 3  week of 

January with small lesions and increased up to 
rdFebruary 3  week with maximum disease score 

rdof 1.88. Leaf blight was observed during 3  week 

of January at a lower level (5.79%) and increased 
rdup to 3  week of February with maximum 

severity of 38.75%. Weevil infestation was 

observed in lucerne with a maximum weevil 

incidence of 21.3%. In oat, leaf blight was the 
rdmajor disease and it appeared during 3  week of 

January and maximum severity of 35.3%.

Screening of breeding materials for diseases 

and insect-pests resistance 

In IVT (berseem), at Ludhiana, all entries 

showed moderate resistance to stem rot. At 

Rahuri, all entries were resistant to aphids. At 

Palampur, root rot disease pressure was low. At 

Bhubaneswar, JB-05-12, BB-3 and HFB-13-7 were 

resistant to leaf spot, blight and leaf defoliators. 

At Jhansi, all entries were resistant to moderately 

resistant to stem rot and leaf blight. In AVT-1 

(berseem), at Rahuri, all entries were resistant to 

aphids (< 10/tiller). At Bhubaneswar, HFB-13-

10, Mescavi and JB-05-10 were resistant to leaf 

spot, blight and leaf defoliators. At Jhansi, all 

entries were resistant to moderately resistant to 

stem rot in sick plot, and for leaf blight, HFB-13-

10, Wardan & JHB-16-01 were moderately 

resistant and rest were susceptible. In AVT-2 

(berseem), at Ludhiana, all entries were 

moderately resistant to stem rot. 

In IVT (oat sc), at Ludhiana, all entries were 

moderately resistant except JHO-17-1 and NDO-

1501 which were moderately susceptible. At 

Palampur, all entries were highly susceptible to 

susceptible to powdery mildew except SKO-96 & 

JO-05-9 which were moderately resistant. At 

Bhubaneswar, 10 entries were resistant to leaf 

blight, Sclerotium root rot and leaf defoliators. At 

Jhansi, all the entries were moderately resistant 

to leaf blight except JHO-17-1 & NDO-1501 

which were susceptible. In IVT (oat mc), at 

Ludhiana, all entries were moderately resistant
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except UPO-212 and PLP-21 which were 

moderately susceptible. At Palampur, all entries 

were highly susceptible to susceptible to 

powdery mildew except HFO-706 which was 

moderately resistant. At Bhubaneswar, JHO-17-

3, OL-1874 and OL-1908 were resistant to leaf 

blight, Sclerotium root rot and leaf defoliators. At 

Jhansi, all the entries were moderately resistant 

to leaf blight except PLP-21 which was 

susceptible. In  IVT (oat dual), at Ludhiana, all 

entries were moderately resistant except HFO-

611, OL-1876-2 and JHO-17-5, which showed 

moderately susceptible disease reaction to leaf 

blight. At Bhubaneswar, JHO-17-5, OL-1906 and 

JO-10-506 were resistant to leaf blight, Sclerotium 

root rot and leaf defoliators. At Jhansi, entries 

HFO-611, OL-1876-2 and JHO-17-5 were 

moderately susceptible, while rest were 

moderately resistant to leaf blight.

Disease and pest management

At Palampur, red clover seed treatment with 
carbendazim @ 2 g/kg seed followed by three 
foliar spray of hexaconazole @ 0.1% was effective 
with 92.8% powdery mildew control and 78.7% 
soil borne disease control, respectively with an 
overall 46% yield increase in red clover seed as 
compared to control. At Ludhiana, oat seed 
treatment with carbendazim 50WP @ 2g/kg seed 
+ foliar application of Propiconazole 25 EC @ 1 
ml/l after 21 DAS showed minimum disease 
severity (24.7%) of leaf blight and 23.92 t/ha GFY 
and 3.41 t/ha seed yield. At Bhubaneswar also, 
the same seed treatment showed minimum leaf 
blight severity in oat (9.33%) with 79.8% disease 
control and 32.1% yield increase over check. 

Indent for breeder seed production was received 
for 30 varieties in 4 forage crops viz., oat (16), 
berseem (10), lucerne (3) and gobhi sarson (1). 
Quantity allocated was 704.66 q which was 
43.5% higher than previous year indent of 491.15 
q and target was assigned to 13 centres. Quantity 
indented for oat (654.6), berseem (45.14), lucerne 
(4.90) and gobhi sarson (0.02 q). The final breeder 
seed production report (BSP-IV) received from 
different centres revealed that in berseem, the 
overall breeder seed production was more than 
the allocated quantity. However, there was

3.9.4 Breeder seed production 

shortfall in oat & lucerne. The overall production 
was 613.84 q, which was 90.82 q (12.89%) less 
than indented target.

During rabi 2017-18, a total of 448 FTDs were 

allotted to 21 AICRP centres. It included 80 FTDs 

to berseem, 40 to lucerne, 155 to oat (single cut), 

100 to oat (multicut), 15 to cowpea, 58 to other 

crops viz., laythrus, rye grass etc.

Under Tribal Sub Plan, activities were carried 

out by AICRP centers with the theme 'fodder and 

livestock based technological modules for tribal 

upliftment' in Telangana, MP, West Bengal, HP, 

Maharashtra, Jharkhand, Chhattisgarh, J & K, 

Uttarakhand, Assam and Manipur with objectives 

viz. sustainable improvement in existing 

production system and livelihood, linkages with 

development and marketing institutions and 

capacity building and skill up gradation of 

stakeholders. 

In IVT (maize), 19 entries with 3 national checks 

were evaluated at 23 locations. For GFY, at all 

India level, TNFM-131-9, PFM-10 and at zonal 

level, TNFM-131-9, PFM-9,  PFM- 10,  HPFM-9,  

ADV-6781,  TSFM-16-10  in HZ; PFM-9,  AH-

8070 in NWZ; TNFM-131-9; PFM-10 in NE Zone; 

TNFM-131-9, ADV-6781, TSFM-16-10, AH-8070, 

CMVLBC-2 in SZ showed superiority over the 

best check. For DMY, TNFM-131-9, PFM-  9, 

PFM-10, HPFM-9, ADV 6781, IMHBG-18KF-1, 

TSFM-16-10, IMHBG-18KF-2 in HZ;  PFM-9,  

PFM-10,  ADV-6781,  AH-8071R,  SCH-201,  AH-

8070  in  NW  Zone; TNFM-131-9, PFM-10 in NE 

Zone; AH-8071R in CZ; ADV-6781 in SZ were 

superior to the best check. At all India level, 

TNFM-131-9, PFM-9, PFM-10, ADV- 6781, AH-

8071R, TSFM-16-10 and AH-8070 were superior 

over the best check.  For CP%, KDFM-3 and 

TSFM-16-10 ranked joint first (8.1%). IMHBG-

18KF-2 for ADF, NDF and IVDMD was best 

performer.

In IVT (pearl millet), 11 entries with one national 

check and respective zonal checks were 

evaluated at 18 centres. For GFY and DMY,

3.9.5 Forage technology demonstrations  

3.9.6  Crop improvement
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th
yield was achieved at 13  day. CP decreased 

significantly with advancement of growth and 
thmaximum level achieved was at 9  day. Seed rate 

of 200 g/sq ft recorded highest GFY, DMY and 
stCP yield. At Raipur, Jabalpur and Dharwad, at 1  

cut, RO-19 was better than JHO-822 as regards to 

GFY and DFY. JHO-822 exhibited higher harvest 

index, seed yield, net monetary return and B: C 

ratio. Sowing of oat at 30 cm row spacing for seed 

production was better. Application of N 

recorded linear improvement in growth and 

yield parameters up to 120 kg/ha. At Hyderabad 
nd

and Dharwad, oat planted during 2  fortnight of 
st

October to 1  fortnight of November recorded 

higher growth and yield parameters both at 45 
ndDAS and at 2  harvest after seed set. JHO-822 

recorded significantly higher values in all 

parameters. At Coimbatore, Ludhiana, 

Hyderabad and Bikaner, in lucerne on locational 

mean basis treatment Brasinolide 1.0 ppm 

proved superior and it recorded higher number 

of pods/plant, number of seeds/pod, gross and 

net returns and B:C ratio. At Ludhiana, wheat + 

100% recommended seed rate of berseem 

recorded significantly higher GFY, DMY and CP 

yields.

Disease and pest occurrence

At Ludhiana, berseem stem rot was first 
st

observed in 1  week of January, 2018 with 

maximum disease incidence of 55.87%. Oat leaf 
ndblight appeared on OL-10 variety in 2  week of 

January. Lucerne downy mildew was observed 

in the first fortnight of January. Highest disease 

severity was 39.78%. At Rahuri, pea aphid 

(Acyrthosiphon pisum) was noticed on lucerne 
stduring 1 week of January, 2018 (7.67) and 

rdincreased steadily up to 3  week (10.33 

aphids/tiller). Thereafter, the decreasing trend 
stof pea aphid population noticed up to 1  week of 

February (5.33 aphids/tiller). At Palampur, oat 

crop was severely affected by powdery mildew 

(75%). Defoliating beetles (20%) and leaf spot 

(10%) was observed on lucerne. At Dharwad, in 

lucerne aphid population started building from 
ndJanuary onwards and reached peak during 2  

fortnight of February (102 aphids/stem). Among 

diseases, rust was major and 25% severity. At o

3.9.3 Crop protection 

Bhubaneswar, in oat, leaf blight was observed 

with maximum severity of 54.8% and root rot 

with incidence of 22%. In berseem, leaf spot and 

blight severity was 44.6%, whereas root rot 

incidence was 34.2%. At Jhansi, in berseem stem 
rdrot incidence in sick plot started from 3  week of 

January with small lesions and increased up to 
rdFebruary 3  week with maximum disease score 

rdof 1.88. Leaf blight was observed during 3  week 

of January at a lower level (5.79%) and increased 
rdup to 3  week of February with maximum 

severity of 38.75%. Weevil infestation was 

observed in lucerne with a maximum weevil 

incidence of 21.3%. In oat, leaf blight was the 
rdmajor disease and it appeared during 3  week of 

January and maximum severity of 35.3%.

Screening of breeding materials for diseases 

and insect-pests resistance 

In IVT (berseem), at Ludhiana, all entries 

showed moderate resistance to stem rot. At 

Rahuri, all entries were resistant to aphids. At 

Palampur, root rot disease pressure was low. At 

Bhubaneswar, JB-05-12, BB-3 and HFB-13-7 were 

resistant to leaf spot, blight and leaf defoliators. 

At Jhansi, all entries were resistant to moderately 

resistant to stem rot and leaf blight. In AVT-1 

(berseem), at Rahuri, all entries were resistant to 

aphids (< 10/tiller). At Bhubaneswar, HFB-13-

10, Mescavi and JB-05-10 were resistant to leaf 

spot, blight and leaf defoliators. At Jhansi, all 

entries were resistant to moderately resistant to 

stem rot in sick plot, and for leaf blight, HFB-13-

10, Wardan & JHB-16-01 were moderately 

resistant and rest were susceptible. In AVT-2 

(berseem), at Ludhiana, all entries were 

moderately resistant to stem rot. 

In IVT (oat sc), at Ludhiana, all entries were 

moderately resistant except JHO-17-1 and NDO-

1501 which were moderately susceptible. At 

Palampur, all entries were highly susceptible to 

susceptible to powdery mildew except SKO-96 & 

JO-05-9 which were moderately resistant. At 

Bhubaneswar, 10 entries were resistant to leaf 

blight, Sclerotium root rot and leaf defoliators. At 

Jhansi, all the entries were moderately resistant 

to leaf blight except JHO-17-1 & NDO-1501 

which were susceptible. In IVT (oat mc), at 

Ludhiana, all entries were moderately resistant
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except UPO-212 and PLP-21 which were 

moderately susceptible. At Palampur, all entries 

were highly susceptible to susceptible to 

powdery mildew except HFO-706 which was 

moderately resistant. At Bhubaneswar, JHO-17-

3, OL-1874 and OL-1908 were resistant to leaf 

blight, Sclerotium root rot and leaf defoliators. At 

Jhansi, all the entries were moderately resistant 

to leaf blight except PLP-21 which was 

susceptible. In  IVT (oat dual), at Ludhiana, all 

entries were moderately resistant except HFO-

611, OL-1876-2 and JHO-17-5, which showed 

moderately susceptible disease reaction to leaf 

blight. At Bhubaneswar, JHO-17-5, OL-1906 and 

JO-10-506 were resistant to leaf blight, Sclerotium 

root rot and leaf defoliators. At Jhansi, entries 

HFO-611, OL-1876-2 and JHO-17-5 were 

moderately susceptible, while rest were 

moderately resistant to leaf blight.

Disease and pest management

At Palampur, red clover seed treatment with 
carbendazim @ 2 g/kg seed followed by three 
foliar spray of hexaconazole @ 0.1% was effective 
with 92.8% powdery mildew control and 78.7% 
soil borne disease control, respectively with an 
overall 46% yield increase in red clover seed as 
compared to control. At Ludhiana, oat seed 
treatment with carbendazim 50WP @ 2g/kg seed 
+ foliar application of Propiconazole 25 EC @ 1 
ml/l after 21 DAS showed minimum disease 
severity (24.7%) of leaf blight and 23.92 t/ha GFY 
and 3.41 t/ha seed yield. At Bhubaneswar also, 
the same seed treatment showed minimum leaf 
blight severity in oat (9.33%) with 79.8% disease 
control and 32.1% yield increase over check. 

Indent for breeder seed production was received 
for 30 varieties in 4 forage crops viz., oat (16), 
berseem (10), lucerne (3) and gobhi sarson (1). 
Quantity allocated was 704.66 q which was 
43.5% higher than previous year indent of 491.15 
q and target was assigned to 13 centres. Quantity 
indented for oat (654.6), berseem (45.14), lucerne 
(4.90) and gobhi sarson (0.02 q). The final breeder 
seed production report (BSP-IV) received from 
different centres revealed that in berseem, the 
overall breeder seed production was more than 
the allocated quantity. However, there was

3.9.4 Breeder seed production 

shortfall in oat & lucerne. The overall production 
was 613.84 q, which was 90.82 q (12.89%) less 
than indented target.

During rabi 2017-18, a total of 448 FTDs were 

allotted to 21 AICRP centres. It included 80 FTDs 

to berseem, 40 to lucerne, 155 to oat (single cut), 

100 to oat (multicut), 15 to cowpea, 58 to other 

crops viz., laythrus, rye grass etc.

Under Tribal Sub Plan, activities were carried 

out by AICRP centers with the theme 'fodder and 

livestock based technological modules for tribal 

upliftment' in Telangana, MP, West Bengal, HP, 

Maharashtra, Jharkhand, Chhattisgarh, J & K, 

Uttarakhand, Assam and Manipur with objectives 

viz. sustainable improvement in existing 

production system and livelihood, linkages with 

development and marketing institutions and 

capacity building and skill up gradation of 

stakeholders. 

In IVT (maize), 19 entries with 3 national checks 

were evaluated at 23 locations. For GFY, at all 

India level, TNFM-131-9, PFM-10 and at zonal 

level, TNFM-131-9, PFM-9,  PFM- 10,  HPFM-9,  

ADV-6781,  TSFM-16-10  in HZ; PFM-9,  AH-

8070 in NWZ; TNFM-131-9; PFM-10 in NE Zone; 

TNFM-131-9, ADV-6781, TSFM-16-10, AH-8070, 

CMVLBC-2 in SZ showed superiority over the 

best check. For DMY, TNFM-131-9, PFM-  9, 

PFM-10, HPFM-9, ADV 6781, IMHBG-18KF-1, 

TSFM-16-10, IMHBG-18KF-2 in HZ;  PFM-9,  

PFM-10,  ADV-6781,  AH-8071R,  SCH-201,  AH-

8070  in  NW  Zone; TNFM-131-9, PFM-10 in NE 

Zone; AH-8071R in CZ; ADV-6781 in SZ were 

superior to the best check. At all India level, 

TNFM-131-9, PFM-9, PFM-10, ADV- 6781, AH-

8071R, TSFM-16-10 and AH-8070 were superior 

over the best check.  For CP%, KDFM-3 and 

TSFM-16-10 ranked joint first (8.1%). IMHBG-

18KF-2 for ADF, NDF and IVDMD was best 

performer.

In IVT (pearl millet), 11 entries with one national 

check and respective zonal checks were 

evaluated at 18 centres. For GFY and DMY,

3.9.5 Forage technology demonstrations  

3.9.6  Crop improvement
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ADV-160061, TSFB-17-7, K-25 and JKFBH-1521 

in SZ showed superiority over best check. For 
st

CPY and CP content, TSFB-17-7 ranked 1 . In 

AVT-2 (pearl millet) and In AVT-2 (pearl millet, 

seed), 2 entries along with one national check 

and respective zonal checks were evaluated. For 

GFY, in SZ both TSFB-15- 4, TSFB-15-8 excelled 

as comparison to checks. Combining zones, 

TSFB-15-4 and TSFB-15-8 out yielded national 

checks by margins of 4.8 and 3.2%, respectively.

In IVT (cowpea), 8 entries along with two 

national checks and respective zonal checks 

were evaluated. Entries RFC-2 in CZ; HFC-16-3 

in SZ for GFY and entry RFC-2 in NEZ, CZ and 

entry MFC-16-1 in SZ for DMY showed 

superiority over best check. Entry UPC-1801 
st

ranked 1  for ADF, NDF and IVDMD. In AVT-1 

(cowpea), 6 entries along with 2 national checks 

and respective zonal checks were tested. For 

GFY, entry MFC-16-4 showed superiority of 

22.7% over best check in HZ. For CPY, entry 
st

TSFC-16-1 ranked 1  while for CP%, national 

check BL-1 ranked first.  

In IVT (ricebean), 4 entries were evaluated. None 

could show appreciable superiority over the best 

check for yield. Entry KRB-11 for GFY and entry 

JOR-18-1 for DMY ranked first. For seed yield, 

entry KRB-11 was 9.0% superior to the best check 

Bidhan -2 (8.9 q).

In VT Cenchrus ciliaris (perennial), among 6 entries 
stalong with 3 checks, IG-67-365 ranked 1   for GFY, 

in CZ and SZ.  For DMY, entries IG-67-365, RCCB-

04-3 in CZ and entries IGFRI-96-79 and IG-67-365 

in SZ showed superiority. For green and dry 

matter per day productivity, IG-67-365 ranked 

first followed by IGFRI-96-79. For CPY, IGFRI-96-

79 and for CP% IG-67-365 ranked first. 

In VT C. setigerus (perennial) among 8 entries and 

one national check (CAZRI 76), for GFY, 

combining all 3 zones, entries TNCS-265 and 

IGFRI-96-706 were superior by 16.3% and 8.8% 

respectively over national check. For DMY, 

TNCS-265, RCSB-02-7, IGFRI-96-706, IGFRI-97-

395 were superior in NWZ. In SZ, TNCS-265, 

IGFRI-96-706 and IGFRI-96-593 were superior. 

For CP, ADF, NDF and IVDMD entry RCSB-02-

60 ranked first.

In VT Setaria (perennial), entry S-25 was best 

performer for GFY and CPY. For DMY, check 

PSS-1 was best. For CP content, S-6 ranked first 

(7.5%).

In VT Pennisetum hybrids (P. gluacum x P. 

squamulatum perennial), for GFY and DMY, 

entry IGPISH-1 ranked first with 433.8 and 129.3 

q, respectively. For CPY, entry IGPISH-1 was 

best followed by IGPISH-5. For CP%, entry 

IGPISH-7 was best. 

In VT Desmanthus (perennial), for GFY and DMY, 

entry TND-1308 ranked first in all zones and at 

all India level showing 11.4% to 23.3% 

superiority for GFY and 7.3% to 23.7% for DMY. 

While for CP content, ADF, NDF and IVDMD, 

entry TND-1309 was best.

In kharif forage crop production was conducted 

at 20 locations in 15 experiments of which 6 in 

coordinated, 2 AVT  and 7 in location specific 

mode with the aim to generate region specific 

forage production technologies. At Pantnagar, 

Ranchi, Kalyani, and Jabalpur, maize (baby 

corn) – berseem – sorghum (fodder) proved 

superior. Minimum tillage single pass of 

cultivator + sowing with seed drill and 

conventional tillage remained significantly 

superior. At Mandya and Vellayani, BN hybrid 

with Agase (2:1) was superior for GFY and 

DFY. In SZ, intercropping of BN hybrid + top 

feed species was better than sole. Planting 

geometry consisting of top feed species at 2x0.5 

m spacing was most suitable. At Jabalpur, 

Raipur, Urulikanchan, Rahuri, Anand, Ranchi, 

and Faizabad, application of Tembotrione + 

Atrazine @ 120g + 250 g/ha at 20 DAS and 

Topramezone + Atrazine @ 35g + 250 g/ha at 20 

DAS treatments was better.  It also recorded 

lowest weed index and higher net return and 

B:C ratio in Maize. At Hyderabad, total CO  2

sequestered by the silvi-pastoral cropping 

system was significantly higher in APBN- 1 

alone or along with Desmanthus and Stylo 

intercrops. Treatments involving APBN-1 as 

intercrop recorded highest total carbon 

sequestration.

3.9.7 Crop production
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In AVT-2 (maize) conducted at four locations, 

NEZ, SZ as well as overall mean basis, no entry 

could surpass the national checks for GFY, DMY 

and CP yield.  Growth parameters, herbage yield 

and CP yield increased consistently with 

increasing N level up to 120 kg/ha. In AVTPM-2 

conducted to at four locations; two in NWZ and 

two in SZ with two entries, one national check 

and two zonal checks in NWZ and overall mean 

basis, no entry could surpass the national check 

or zonal checks. In SZ entry TSFB-15-4 produced 

maximum GFY and DMY. The growth 

parameters, herbage yield and CP yield 

increased consistently with increasing level of N 

up to 90 kg /ha.

Disease and pest occurrence 

At Ludhiana, pearl millet blast started 
stappearing in 1  week of August and progressed 

at alarming rate till end of September. In 

sorghum, grey leaf spot appeared on SL-44 
st

variety in 1  week of August and progressed 

slowly upto last week of September with 29.5% 

severity. In maize, leaf blight appeared in the 

end of July on J-1006 variety and progressed 

slowly upto end of September with 55.0% 

severity.  At Palampur, wilt-root rot complex 

(55%) and leaf spots & blight (45%) were the 

major diseases of cowpea, whereas pod borer 

and aphids were also observed with mild 

intensity (10%). In maize, leaf bight (22%) and 

BLSB (15%) were the major diseases along with 

stem borer with 7% incidence. At Rahuri, 

incidence of stem borer was negligible on maize 

(< 5%). In cowpea, low to moderate level of 

infestation of aphids per plant (4.67 to 

15.67/plant) was noticed. At Bhubaneswar, wilt-

root rot complex (28%) and leaf spots (30%) and 

yellow mosaic virus (22%) were the major 

diseases of cowpea. In maize, leaf bight (20%) 

and banded leaf and sheath blight (29%) were the 

major diseases. At Jhansi, defoliators (35%) and 

aphids (15%) were major insect-pests of cowpea. 

In maize, leaf blight (55%) was major disease 

along with leaf folder damage of 15%. Bajra was 

severely infected with leaf blast with severity of 

as high as 60% and defoliators damage of 20%. 

3.9.8 Crop protection 

Evaluation of breeding materials

In IVT (pearl millet), at Ludhiana, all entries 

showed moderate resistance to leaf blast except 

FBL-1 and ADV160061 which were resistant. At 

Bhubaneswar, ADV160061, FBL-2, TSFB-17-7 and 

AFB-38 were resistant to leaf blast and defoliators. 

At Jhansi, entries FBL-1, FBL-2, AFB-38, K-25 and 

JPM-18-3 were moderately resistant to leaf blast 

and rest were in moderately susceptible to 

susceptible category. In IVT cowpea, at Rahuri, all 

entries were resistant except HFC-16-3 and UPC-

5286 which were susceptible and highly 

susceptible respectively. At Palampur, all entries 

were found either susceptible or highly 

susceptible to wilt root rot complex. At Ludhiana, 

UPC-1801, MFC-16-1, PFC 31, BL-2, RFC-1-(RCC-

46), HFC-16-3, BL-1 and UPC-5286, were 

moderately resistant to cowpea mosaic virus and 

rest entries were susceptible. In IVT maize, at 

Rahuri, all entries were resistant to stem borer. At 

Palampur, all entries were moderately resistant 

except IMHBG-18KF-1 and AH-8070, which were 

moderately susceptible. At Ludhiana, Vivek 

maize hybrid VMH 45 & IMHBG - 18KF-1 showed 

resistance to leaf blight of maize. At Bhubaneswar, 

TNFM 131-9, PFM-9, PFM-10, HPFM -9, ADV 

6781, IMHBG - 18KF-1, AH 8071R, TSFM-16-10, 

AH 8070, IMHBG- 18KF-2, were found resistant to 

both leaf blight and banded leaf and sheath blight 

(BLSB) disease. 

Disease and pest management

The downy mildew incidence was observed very 

less in treatment involving pearl millet seed 

treatment with Bacillus subtilis @ 5 g/kg seed + 

two foliar sprays of B. subtilis @ 5 g/l with 16% 

disease incidence as compared to check (32.9%). 

GFY was maximum (39.3) in the same treatment 

than check (24.3 t/ha).

Fodder maize leaf blight severity was observed 

very less in treatment involving two foliar sprays 

of  chitosan @  0.05% at 10 days interval followed 

by  two foliar sprays of Murraya koenigii @ 3.0% at 

10 days interval, with 21.5 and 26.0%, respectively 

and 49.6 and 39.1% disease control as compared to 

check (42.67 %). Maximum GFY was recorded in 

both the treatments i.e. 57.4 and 55.7, respectively 

as compared to check 40.4 t/ha.
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ADV-160061, TSFB-17-7, K-25 and JKFBH-1521 

in SZ showed superiority over best check. For 
st

CPY and CP content, TSFB-17-7 ranked 1 . In 

AVT-2 (pearl millet) and In AVT-2 (pearl millet, 
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st

ranked 1  for ADF, NDF and IVDMD. In AVT-1 
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st
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first followed by IGFRI-96-79. For CPY, IGFRI-96-
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TNCS-265, RCSB-02-7, IGFRI-96-706, IGFRI-97-

395 were superior in NWZ. In SZ, TNCS-265, 

IGFRI-96-706 and IGFRI-96-593 were superior. 

For CP, ADF, NDF and IVDMD entry RCSB-02-

60 ranked first.

In VT Setaria (perennial), entry S-25 was best 

performer for GFY and CPY. For DMY, check 

PSS-1 was best. For CP content, S-6 ranked first 

(7.5%).

In VT Pennisetum hybrids (P. gluacum x P. 

squamulatum perennial), for GFY and DMY, 

entry IGPISH-1 ranked first with 433.8 and 129.3 

q, respectively. For CPY, entry IGPISH-1 was 

best followed by IGPISH-5. For CP%, entry 

IGPISH-7 was best. 

In VT Desmanthus (perennial), for GFY and DMY, 

entry TND-1308 ranked first in all zones and at 

all India level showing 11.4% to 23.3% 

superiority for GFY and 7.3% to 23.7% for DMY. 

While for CP content, ADF, NDF and IVDMD, 

entry TND-1309 was best.

In kharif forage crop production was conducted 

at 20 locations in 15 experiments of which 6 in 

coordinated, 2 AVT  and 7 in location specific 

mode with the aim to generate region specific 

forage production technologies. At Pantnagar, 

Ranchi, Kalyani, and Jabalpur, maize (baby 

corn) – berseem – sorghum (fodder) proved 

superior. Minimum tillage single pass of 

cultivator + sowing with seed drill and 

conventional tillage remained significantly 

superior. At Mandya and Vellayani, BN hybrid 

with Agase (2:1) was superior for GFY and 

DFY. In SZ, intercropping of BN hybrid + top 

feed species was better than sole. Planting 

geometry consisting of top feed species at 2x0.5 

m spacing was most suitable. At Jabalpur, 

Raipur, Urulikanchan, Rahuri, Anand, Ranchi, 

and Faizabad, application of Tembotrione + 

Atrazine @ 120g + 250 g/ha at 20 DAS and 

Topramezone + Atrazine @ 35g + 250 g/ha at 20 

DAS treatments was better.  It also recorded 

lowest weed index and higher net return and 

B:C ratio in Maize. At Hyderabad, total CO  2

sequestered by the silvi-pastoral cropping 

system was significantly higher in APBN- 1 

alone or along with Desmanthus and Stylo 

intercrops. Treatments involving APBN-1 as 

intercrop recorded highest total carbon 

sequestration.
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In AVT-2 (maize) conducted at four locations, 

NEZ, SZ as well as overall mean basis, no entry 

could surpass the national checks for GFY, DMY 

and CP yield.  Growth parameters, herbage yield 

and CP yield increased consistently with 

increasing N level up to 120 kg/ha. In AVTPM-2 

conducted to at four locations; two in NWZ and 

two in SZ with two entries, one national check 

and two zonal checks in NWZ and overall mean 

basis, no entry could surpass the national check 

or zonal checks. In SZ entry TSFB-15-4 produced 

maximum GFY and DMY. The growth 

parameters, herbage yield and CP yield 

increased consistently with increasing level of N 

up to 90 kg /ha.

Disease and pest occurrence 

At Ludhiana, pearl millet blast started 
stappearing in 1  week of August and progressed 

at alarming rate till end of September. In 

sorghum, grey leaf spot appeared on SL-44 
st

variety in 1  week of August and progressed 

slowly upto last week of September with 29.5% 

severity. In maize, leaf blight appeared in the 

end of July on J-1006 variety and progressed 

slowly upto end of September with 55.0% 

severity.  At Palampur, wilt-root rot complex 

(55%) and leaf spots & blight (45%) were the 

major diseases of cowpea, whereas pod borer 

and aphids were also observed with mild 

intensity (10%). In maize, leaf bight (22%) and 

BLSB (15%) were the major diseases along with 

stem borer with 7% incidence. At Rahuri, 

incidence of stem borer was negligible on maize 

(< 5%). In cowpea, low to moderate level of 

infestation of aphids per plant (4.67 to 

15.67/plant) was noticed. At Bhubaneswar, wilt-

root rot complex (28%) and leaf spots (30%) and 

yellow mosaic virus (22%) were the major 

diseases of cowpea. In maize, leaf bight (20%) 

and banded leaf and sheath blight (29%) were the 

major diseases. At Jhansi, defoliators (35%) and 

aphids (15%) were major insect-pests of cowpea. 

In maize, leaf blight (55%) was major disease 

along with leaf folder damage of 15%. Bajra was 

severely infected with leaf blast with severity of 

as high as 60% and defoliators damage of 20%. 

3.9.8 Crop protection 

Evaluation of breeding materials

In IVT (pearl millet), at Ludhiana, all entries 

showed moderate resistance to leaf blast except 

FBL-1 and ADV160061 which were resistant. At 

Bhubaneswar, ADV160061, FBL-2, TSFB-17-7 and 

AFB-38 were resistant to leaf blast and defoliators. 

At Jhansi, entries FBL-1, FBL-2, AFB-38, K-25 and 

JPM-18-3 were moderately resistant to leaf blast 

and rest were in moderately susceptible to 

susceptible category. In IVT cowpea, at Rahuri, all 

entries were resistant except HFC-16-3 and UPC-

5286 which were susceptible and highly 

susceptible respectively. At Palampur, all entries 

were found either susceptible or highly 

susceptible to wilt root rot complex. At Ludhiana, 

UPC-1801, MFC-16-1, PFC 31, BL-2, RFC-1-(RCC-

46), HFC-16-3, BL-1 and UPC-5286, were 

moderately resistant to cowpea mosaic virus and 

rest entries were susceptible. In IVT maize, at 

Rahuri, all entries were resistant to stem borer. At 

Palampur, all entries were moderately resistant 

except IMHBG-18KF-1 and AH-8070, which were 

moderately susceptible. At Ludhiana, Vivek 

maize hybrid VMH 45 & IMHBG - 18KF-1 showed 

resistance to leaf blight of maize. At Bhubaneswar, 

TNFM 131-9, PFM-9, PFM-10, HPFM -9, ADV 

6781, IMHBG - 18KF-1, AH 8071R, TSFM-16-10, 

AH 8070, IMHBG- 18KF-2, were found resistant to 

both leaf blight and banded leaf and sheath blight 

(BLSB) disease. 

Disease and pest management

The downy mildew incidence was observed very 

less in treatment involving pearl millet seed 

treatment with Bacillus subtilis @ 5 g/kg seed + 

two foliar sprays of B. subtilis @ 5 g/l with 16% 

disease incidence as compared to check (32.9%). 

GFY was maximum (39.3) in the same treatment 

than check (24.3 t/ha).

Fodder maize leaf blight severity was observed 

very less in treatment involving two foliar sprays 

of  chitosan @  0.05% at 10 days interval followed 

by  two foliar sprays of Murraya koenigii @ 3.0% at 

10 days interval, with 21.5 and 26.0%, respectively 

and 49.6 and 39.1% disease control as compared to 

check (42.67 %). Maximum GFY was recorded in 

both the treatments i.e. 57.4 and 55.7, respectively 

as compared to check 40.4 t/ha.
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3.9.10 Forage technology demonstrations

A total of 715 FTDs were allocated to AICRP 

centres for BN hybrid, sorghum (including 

multicut and perennial), rice bean, maize, pearl 

millet, guar, setaria, para  and guinea  grass.  

Out of 715 FTDs, 360 were allocated to BN 

Hybrid, 25 to rice bean, 105 to maize, 60 to 

forage sorghum, 45 to pearl millet, 50 to 

cowpea, 10 to guinea,  20  to Congo-signal  and 

40 to setaria grass. TSP activities were also 

carried out through Fodder and Livestock 

based technological modules for tribal 

upliftment in kharif as well similar to rabi.

3.9.9  Breeder seed production 

In kharif-2018, the indent for breeder seed 

production of 87.94 q was received for 8 varieties 

of maize (74.14), pearl millet (1.5), rice bean (0.25) 

and cowpea (12.05 q) which was allocated to 

seven SAUs/ICAR/NGO institutes. As 

compared to allocation, final production was 

118.36 q surplus in maize, 1.50 q surplus in pearl 

millet, equal in cowpea var. UPC 8705, 1.50 q 

deficit in EC 4216 and 1.25 q deficit in BL-2. 

Overall breeder seed production (82.55) and 

previous year availability (12.50) was 206.05 as 

against indent of 87.94 q. 
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3.10 Externally Funded Projects

3.10.1.  Farmers FIRST programme

(CRSCIGFRICOL20160501)

Among wheat varieties demonstrations (Fig. 

3.10.1) HD-3086 recorded highest grain yield 

(4.55 t/ha) followed by HD 2967. Grain yield of 

HD 3086 was 32% higher over the local varieties. 

Chemical weed control (Sulfosulfuron 75% + 

Metsulfuron methyl 5% WG) showed 8.6% 

higher grain yield. 

The 66 demonstrations of chickpea improved 

variety (JG-16 treated with Bavistin and NPV) 

produced 1.33 t/ha seed yield and fetched higher 

net returns (Rs 34325/ha) and B:C ratio (2.40).

During rabi 2017-18, mean GFY of oat varieties 

was 43.8 t/ha and recorded higher net returns 

(Rs 35166 /ha) and B:C ratio (3.05). However, 

berseem variety Wardan produced 67.7 t GFY 

which was 26.7% higher than locally grown 

berseem (53.4  t/ha).  

Under oat fodder and seed production 

demonstrations GFY, seed, straw yield, net 

returns and B:C ratio were 12.1, 1.13, 2.4  t/ha, Rs 

35379 and 2.87, respectively. Mustard hybrid 

(NRCHB 101) produced about 21.0% higher seed 

yield over RH-406 (1.4  t/ha).    

Mungbean  var ie ty  PDM 139  (n -139)  

demonstrated 27.1 and 23.0% higher seed and 

straw yield over local variety. Similarly, urd 

bean (Fig. 3.10.2) variety Shikhar-2 (n-283) 

produced 13.0% higher seed yield over local.

Mean seed yield of sesame (Pragati, n-43; 5.72 

q/ha) which was 27.4% higher than local variety.  

In the adopted villages growing of Basmati rice is 

Kharif, 2018

getting popular especially in lowland area where 

Pusa 1121 (n 34) produced 38.73 q grain and 68.32 

q straw /ha.

Improved variety of sorghum (MP chari; Fig. 

3.10.3) produced 16.8% higher GFY than local 

variety (36.8 t/ha). Similarly, maize, pearl millet 

and cowpea were also showed higher GFY under 

demonstration. 

Under seed treatment demonstration and 
improved cultivar brinjal (F1- Kashi Sandesh, n-
43) produced higher (P<0.01) friuit (57.0) than 
local (47.1 t/ha). The PSB treated brinjal seedling 
produced higher (P<0.01) yield 59.4 as compared 
to non-treated local cultivars (49.7 t/ha). With 
NPK mixture + application of Zn Mino as top 
dressing in field,  cv. F1- Kashi  Sandesh gave 
higher (P<0.01) yield (59.6) than local with no 
application of NPK + zinc mino (50.2 t/ha).

In chilli (F1- Kashi Tej, n-54) demonstrations, the 
yield (15.2) was higher (P<0.01) compared to 
local (12.5 t/ha). The impact of use of zinc led to

Fodder crops

Horticulture based modules

Fig. 3.10.1. Wheat variety demonstration

Fig. 3.10.2. Urd (Shikhar 2)

Fig.3.10.3. Demonstration field of MP chari
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forage sorghum, 45 to pearl millet, 50 to 

cowpea, 10 to guinea,  20  to Congo-signal  and 

40 to setaria grass. TSP activities were also 

carried out through Fodder and Livestock 

based technological modules for tribal 

upliftment in kharif as well similar to rabi.

3.9.9  Breeder seed production 

In kharif-2018, the indent for breeder seed 

production of 87.94 q was received for 8 varieties 

of maize (74.14), pearl millet (1.5), rice bean (0.25) 

and cowpea (12.05 q) which was allocated to 

seven SAUs/ICAR/NGO institutes. As 

compared to allocation, final production was 

118.36 q surplus in maize, 1.50 q surplus in pearl 

millet, equal in cowpea var. UPC 8705, 1.50 q 

deficit in EC 4216 and 1.25 q deficit in BL-2. 
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previous year availability (12.50) was 206.05 as 

against indent of 87.94 q. 

Annual Report 2018-19

38

3.10 Externally Funded Projects

3.10.1.  Farmers FIRST programme

(CRSCIGFRICOL20160501)

Among wheat varieties demonstrations (Fig. 

3.10.1) HD-3086 recorded highest grain yield 
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higher grain yield. 
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Chara App.

Farmer to farmer technology dissemination

Chara App. was developed  (Fig. 3.10.5) for the 

livestock farmers, extension workers, students 

and anyone seeking handy information related 

to fodder production, conservation and 

utilization both in Hindi and English. Other 

features of App. include FAQ's, month-wise crop 

and animal husbandry activity calendar etc. For 

any further query farmers can directly contact 

with the expert using “ask the expert” 

functionality of this App.

Farmer to farmer technology dissemination of 
important technologies was assessed and it was 
found that 77.80% farmers disseminated 
technologies and 12.2% did not participate. 

higher (P<0.01) yield (15.9) compared to local 
with no application of zinc monohydrate (14.0 
t/ha).

The production of tomato (F1- Kashi Abhiman, 
n-47) from improved cultivar (56.1 t/ha) was 
higher (P<0.01) compared to local 46.6 t/ha. The 
impact of use of PSB in seed bed application as 
top dressing during seedling raising in nursery 
produced higher (P<0.01) yield 56.8 t/ha 
compared to non treated local cultivars (51.0 
t/ha). 

The benefit of mineral mixture (MM) was tested in 
60 milch (early to mid lactation) buffaloes (both 
Murrah and non-descript) for 120 days. Buffaloes 
supplemented with MM @ 40 g/head/day 
sustained average milk yield of 8.06, while in non-
supplemented buffaloes  the average milk yield 
was 6.93 kg/day which differed (P<0.05). 
Similarly 21 non-descript milch cows (early to mid 
lactation) supplemented with MM @ 30 
g/head/day sustained higher (P<0.05) average 
milk yield compared to 2.40 kg/day in non-
supplemented cows. 

Supplementation of MM @ 30-40 g/head/day in 

anoestrous animals resulted improvement in 

reproductive performances. 58.3% cows showed 

estrus and 71.4% of them conceived later, while 

in buffaloes 69.2% showed estrus and 83.3% of 

them conceived. Thus supplementation of MM 

improved the physiological and reproductive 

performances of milch animals prone to mineral 

nutritional deficiency. 

On-farm trials were conducted on local adult 

and growing goats during lean periods for 90 

days to demonstrate the beneficial effects of feed 

pellets @ 200 g/head/day. In case of growing 

goats, supplemented group (77.6 g) achieved 

higher (P<0.01) body weight gain compared to 

non-supplemented group (34.1 g/day). 

Nine Livestock Health Camps were organized. 

The total no. services done by bucks were 543. 

Custom hiring centers (CHCs) for farm 

implements and villages libraries (Fig. 3.10.4) 

managed by SHGs were operational in five (5) 

Farmers FIRST project villages. 

Livestock based modules

Other initiatives
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Fig. 3.10.6. Evaluation of Rhizobium formulations for 
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3.10.3. A M A A S :  P G P R  i n o c u l a n t  

bioformulations for rhizosphere 

management in enhancing biomass of 

fodder crops

(CRSCIGFRICOL20140203) 

Berseem seeds were treated with charcoal 

based Rhizobium formulations (T -T ) and 3 16

grown in 5x6 m plots in 3 replications with only 

50% N to evaluate its effect on the plant growth 
st

parameters, GFY and DMY. GFY in 1  cut 

ranged from 13.4 (T = uninoculated and 1

unfertilised control) to 20.9 (T = un inoculate 2
nd

and 100% RDF), in 2  cut from 13.1 (T ) to 19.2 1
rd

(T ), in 3  cut from 7.08 (T ) to 9.59 t/ha (T ). 8 1 3

Total GFY in 3 cuts collectively ranged from 

33.6 (T ) to 47.6 t/ha (T ). Six Rhizobium 1 2

treatments (T , T , T , T , T  & T ) recorded GFY 6 3 9 8 5 15

(42.3-46.5 t/ha) at par with RDF with 50% N 

fertilizer application. GFY was recorded higher in 
st nd rd

1  cut followed by 2  cut and 3  cut respectively. 
stDM (%) in 1  cut ranged from 11.3 (T ) to 14.5 (T ),8 10

Table 3.10.1. Nutrient intake and digestibility in sheep grazed on natural pastures

* (P<0.05); **(P<0.01)

Attributes Stocking Rates

SR1 SR2 SR3

DM ** 57.47 a 53.72 b 51.57 c

OM ** 60.19 a 57.04 b 54.93 c

NDF ** 53.79 a 49.95 b 46.75 c

ADF** 51.29 a 47.10 b 44.91 c

Cellulose 65.93 62.99 59.66

CP ** 64.78 a 61.79 b 60.96 b

Sheep (90) divided into 3 groups of 30 in each were 
grazed on aforesaid pastures under 3 stocking 
rates/intensities (SR = 1, SR = 2 and SR = 3 1 2 3

ACU/ha) during growing and post-growing 
seasons of herbages. In each stocking 
rate/treatment, 3 paddocks of 0.5 ha each were 
grazed following continuous grazing method. In 
natural pasture, herbage (DM) consumption 
during post growing season calculated using 
lignin indicator method varied non significantly 
from 2.74-3.21% under different stocking rates 

0.75
(Table 3.10.1), while TDN intakes (g/kg w ) were 
lower (P<0.01) in SR  (33.31) than SR  (41.55) and 3 1

SR  (40.17). Nutrients digestibility differed 2

(P<0.01) among stocking rate except cellulose. 

3.10.2. NICRA-Strategic Research Project

Grazing was continued on 1.5 ha land each of 

natural, improved and sown pastures for 

evaluation of animal performance and carbon 

sequestration as system approach. Maximum 

herbage yield was recorded in sown pasture 

(7.48) followed by improved (7.22) and natural 

pastures (6.95 t DM/ha). Herbage CP content 

was also higher in sown pasture (6.80) than 

improved (6.37) and natural pasture (6.03%). 

Mean NDF, ADF, cellulose and ADL contents of 

herbage mass across pastures varied between 

77.1 to 79.6, 50.3 to 53.1, 40.5 to 41.9 and 7.93 to 

8.63%, respectively. 
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nd rdin 2  cut from 15.3 (T ) to 21.8 (T ), in 3  cut from 1 12

22.7 (T ) to 29.4 (T ). Maximum DM (%) under 15 6

different cuts recorded in T T  and T  was at par 10, 12 6

with 100% RDF. Number of nodules per plant 
st nd

ranged in 1  cut from 24.2 (T ) to 43.2 (T ); in 2  cut 1 6
rd

from 23.5 (T ) to 41.8 (T ); in 3  cut from 25.7 (T ) to 1 6 1

49.7 (T ) which were significantly higher than T . 10 1

The increase in leghemoglobin was observed from 
st

1  day upto 15 days after first and second cut, and 
th rd

upto 10  day after 3  cut. These native berseem 

rhizobia can be used as potential biofertilizers for 

eco-friendly berseem fodder production (Fig. 

3.10.6.).



Chara App.

Farmer to farmer technology dissemination

Chara App. was developed  (Fig. 3.10.5) for the 

livestock farmers, extension workers, students 

and anyone seeking handy information related 

to fodder production, conservation and 

utilization both in Hindi and English. Other 

features of App. include FAQ's, month-wise crop 

and animal husbandry activity calendar etc. For 

any further query farmers can directly contact 

with the expert using “ask the expert” 

functionality of this App.

Farmer to farmer technology dissemination of 
important technologies was assessed and it was 
found that 77.80% farmers disseminated 
technologies and 12.2% did not participate. 

higher (P<0.01) yield (15.9) compared to local 
with no application of zinc monohydrate (14.0 
t/ha).

The production of tomato (F1- Kashi Abhiman, 
n-47) from improved cultivar (56.1 t/ha) was 
higher (P<0.01) compared to local 46.6 t/ha. The 
impact of use of PSB in seed bed application as 
top dressing during seedling raising in nursery 
produced higher (P<0.01) yield 56.8 t/ha 
compared to non treated local cultivars (51.0 
t/ha). 

The benefit of mineral mixture (MM) was tested in 
60 milch (early to mid lactation) buffaloes (both 
Murrah and non-descript) for 120 days. Buffaloes 
supplemented with MM @ 40 g/head/day 
sustained average milk yield of 8.06, while in non-
supplemented buffaloes  the average milk yield 
was 6.93 kg/day which differed (P<0.05). 
Similarly 21 non-descript milch cows (early to mid 
lactation) supplemented with MM @ 30 
g/head/day sustained higher (P<0.05) average 
milk yield compared to 2.40 kg/day in non-
supplemented cows. 

Supplementation of MM @ 30-40 g/head/day in 

anoestrous animals resulted improvement in 

reproductive performances. 58.3% cows showed 

estrus and 71.4% of them conceived later, while 

in buffaloes 69.2% showed estrus and 83.3% of 

them conceived. Thus supplementation of MM 

improved the physiological and reproductive 

performances of milch animals prone to mineral 

nutritional deficiency. 

On-farm trials were conducted on local adult 

and growing goats during lean periods for 90 

days to demonstrate the beneficial effects of feed 

pellets @ 200 g/head/day. In case of growing 

goats, supplemented group (77.6 g) achieved 

higher (P<0.01) body weight gain compared to 

non-supplemented group (34.1 g/day). 

Nine Livestock Health Camps were organized. 

The total no. services done by bucks were 543. 

Custom hiring centers (CHCs) for farm 

implements and villages libraries (Fig. 3.10.4) 

managed by SHGs were operational in five (5) 

Farmers FIRST project villages. 

Livestock based modules

Other initiatives

Annual Report 2018-19

Fig. 3.10.4. Farmers' library at village level   

Fig. 3.10.5. Screen shot of Chara App

40

100% RDF 
(uninoculated)

50% N (Rhizobium 
inoculated) 

+ 100% P&K

Control 
(uninoculated)

Fig. 3.10.6. Evaluation of Rhizobium formulations for 
berseem production

3.10.3. A M A A S :  P G P R  i n o c u l a n t  

bioformulations for rhizosphere 

management in enhancing biomass of 

fodder crops

(CRSCIGFRICOL20140203) 

Berseem seeds were treated with charcoal 

based Rhizobium formulations (T -T ) and 3 16

grown in 5x6 m plots in 3 replications with only 

50% N to evaluate its effect on the plant growth 
st

parameters, GFY and DMY. GFY in 1  cut 

ranged from 13.4 (T = uninoculated and 1

unfertilised control) to 20.9 (T = un inoculate 2
nd

and 100% RDF), in 2  cut from 13.1 (T ) to 19.2 1
rd

(T ), in 3  cut from 7.08 (T ) to 9.59 t/ha (T ). 8 1 3

Total GFY in 3 cuts collectively ranged from 

33.6 (T ) to 47.6 t/ha (T ). Six Rhizobium 1 2

treatments (T , T , T , T , T  & T ) recorded GFY 6 3 9 8 5 15

(42.3-46.5 t/ha) at par with RDF with 50% N 

fertilizer application. GFY was recorded higher in 
st nd rd

1  cut followed by 2  cut and 3  cut respectively. 
stDM (%) in 1  cut ranged from 11.3 (T ) to 14.5 (T ),8 10

Table 3.10.1. Nutrient intake and digestibility in sheep grazed on natural pastures

* (P<0.05); **(P<0.01)

Attributes Stocking Rates

SR1 SR2 SR3

DM ** 57.47 a 53.72 b 51.57 c

OM ** 60.19 a 57.04 b 54.93 c

NDF ** 53.79 a 49.95 b 46.75 c

ADF** 51.29 a 47.10 b 44.91 c

Cellulose 65.93 62.99 59.66

CP ** 64.78 a 61.79 b 60.96 b

Sheep (90) divided into 3 groups of 30 in each were 
grazed on aforesaid pastures under 3 stocking 
rates/intensities (SR = 1, SR = 2 and SR = 3 1 2 3

ACU/ha) during growing and post-growing 
seasons of herbages. In each stocking 
rate/treatment, 3 paddocks of 0.5 ha each were 
grazed following continuous grazing method. In 
natural pasture, herbage (DM) consumption 
during post growing season calculated using 
lignin indicator method varied non significantly 
from 2.74-3.21% under different stocking rates 

0.75
(Table 3.10.1), while TDN intakes (g/kg w ) were 
lower (P<0.01) in SR  (33.31) than SR  (41.55) and 3 1

SR  (40.17). Nutrients digestibility differed 2

(P<0.01) among stocking rate except cellulose. 

3.10.2. NICRA-Strategic Research Project

Grazing was continued on 1.5 ha land each of 

natural, improved and sown pastures for 

evaluation of animal performance and carbon 

sequestration as system approach. Maximum 

herbage yield was recorded in sown pasture 

(7.48) followed by improved (7.22) and natural 

pastures (6.95 t DM/ha). Herbage CP content 

was also higher in sown pasture (6.80) than 

improved (6.37) and natural pasture (6.03%). 

Mean NDF, ADF, cellulose and ADL contents of 

herbage mass across pastures varied between 

77.1 to 79.6, 50.3 to 53.1, 40.5 to 41.9 and 7.93 to 

8.63%, respectively. 

Annual Report 2018-19

41

nd rdin 2  cut from 15.3 (T ) to 21.8 (T ), in 3  cut from 1 12

22.7 (T ) to 29.4 (T ). Maximum DM (%) under 15 6

different cuts recorded in T T  and T  was at par 10, 12 6

with 100% RDF. Number of nodules per plant 
st nd

ranged in 1  cut from 24.2 (T ) to 43.2 (T ); in 2  cut 1 6
rd

from 23.5 (T ) to 41.8 (T ); in 3  cut from 25.7 (T ) to 1 6 1

49.7 (T ) which were significantly higher than T . 10 1

The increase in leghemoglobin was observed from 
st

1  day upto 15 days after first and second cut, and 
th rd

upto 10  day after 3  cut. These native berseem 

rhizobia can be used as potential biofertilizers for 

eco-friendly berseem fodder production (Fig. 

3.10.6.).



Fig. 3.10.8. Feeding trial at IGFRI and cactus 
feeding at farmers field

In another experiment, dual inoculation 
treatments of Rhizobium sp. and phosphate 
solubilising bacteria, Burkholderia cepacia were 
evaluated for fodder cowpea production with 
only 50% recommended dose of N and P (Fig. 
3.10.7). Treatments, T  (12.1) recorded 1 1

maximum GFY followed by T  (11.4), T  (11.3) 9 3

and T  (11.2) which were comparable to 100% 5

RDF control (11.8 t/ha). Study proved that 
bioinoculants can be exploited to supplement up 
to 50% chemical fertilizers (N&P) without 
compromising the GFY. 

Fig. 3.10.7 Evaluation of Rhizobium+PSB 
formulations for fodder cowpea production

Control 
(uninoculated)

100% RDF 
(uninoculated)      

50% N & P 
(Rhizobium + 

PSB inoculated)

3.10.4 Promoting cactus (Opuntia ficus-indica) 
as drought resilient feed resource under 
different agro-ecological production 
systems across India

3.10.5 All India Coordinated Research Project 
on Dryland Agriculture

(ICAR-ICARDA)

A feeding cum digestibility trial on Opuntia was 
conducted on 18 heifers to study the nutrient 
intake and utilization (Fig. 3.10.8). Treatments 
include feeding sorghum forage with wheat straw 
(control) and Opuntia with wheat straw to heifers.

Heifers were also supplemented with 
concentrate mixture (58 parts GNC, 40 parts 
maize grain, 1 part mineral mixture and 1 part 
common salt) to provide protein and other 
nutrients. Opuntia was relished by heifers and 
DMI remained 3.15% in both the groups. The 
digestibility of DM, OM and CP was higher with 
MP chari fed group (69.4, 66.2 and 76.8%) 
compared to the cactus supplemented animals 
(67.4, 61.8 and 72.2%), while the digestibility of 
fiber fraction did not vary.

Five chemicals viz., salicylic acid (0.5 mM), 
glycine betaine (100 mM), gibberellic acid (100 
ppm), thiourea (1000 ppm) and potassium (1.0%) 
were tested to alleviate the adverse effects of 
water stress on maize. Maximum grain yield was 
recorded in salicylic acid (0.5 mM) + 1% urea 

(4.31 t/ha) and it was 25.3% higher over control 
but at par with glycine betaine (100 mM) + 1% 
urea, salicylic acid (0.5 mM), thiourea (1000 
ppm), mulching, and gibberellic acid (100 ppm) 
+ 1% urea (Fig. 3.10.9). Higher net returns (Rs 
61973/ha) and benefit cost ratio (2.23) were 
recorded in salicylic acid (0.5 mM) + 1% urea 
treatment. Foliar spray of chemicals except 
potassium (1.0%) significantly increased value of 
membrane stability index over control. In 
contrary, proline concentration in plant samples 
decreased with foliar spray of chemicals. 
However, lowest concentration was recorded in 
mulch applied plot.

Fig. 3.10.9. Effect of salicylic acid foliar spray 
on maize growth
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Fig. 3.10.10. Tractor operated gun type sprayer

3.10.6 NPB project: Performance recording and 
improvement of Bhadawari buffaloes

3.10.7 AICRP on Farm implements and 
machinery 

(CRSCIGFRICOL20010701)

(CRSCIGFRICOP19800601)

A herd of pure bred Bhadawari buffaloes is being 
maintained under the project to produce 
superior breeding bulls. Milk production 
showed the increasing trend over the years, 
without decrease in the milk fat. During the year 
2018-19 average standard lactation milk yield 
and wet average were 1373.9 kg and 3.67 kg, 
respectively. Average milk fat, SNF, protein and 
lactose were recorded as 8.23, 9.61, 3.48 and 
5.20%, respectively. Average age at first calving, 
service period, conception rate, calving interval 
and dry period were 47.28 months, 180 days, 
55.8%, 486 and 173 days respectively.  Calf 
mortality was very low (<5%). 

Tractor operated boom sprayer with nozzle gun 
was used to spray micro nutrients in aonla 
(Phyllanthus emblica) based horti-pastural system 
(Fig. 3.10.10). The nozzle gun sprayer was 
operated by tractor PTO and fitted on a platform 
having provisions for lifting with three point 
hydraulic system of the tractor. The spray 
solution was stored in a 400 litre capacity tank. It 
has a positive displacement pump and 50 m long 
hose pipe attached with nozzle gun to spray at 
required location. The spray gun had adjustable 
nozzle that sprayed in both hollow cone and jet 
pattern on adjusting the nozzle.

Prototype feasibility tests

Tractor operated nozzle gun sprayer in horti-
pastural system 

Spray gun was used to spray potassium nitrate 

and ammonium chloride solution by man moving 

with gun keeping tractor still at one place with 

engine speed 500±50 rpm, PTO speed 540±10 

covering 5.0 m height of aonla trees. It had Field 

capacity of 20-21 trees/h and Effective field 

capacity of 150±4 trees/day, 35-40 MPa working 

pressure at average wind speed 1.83 m/s.

Spray from the gun provided both hollow cone 

pattern in near distance 4-5 m and flood jet pattern 

up to 10-12 m distance. One operator other than 

driver unrolled the hose pipe and operated the 

gun to cover the field with weedicide. 

Demonstrations were conducted mainly in the 

villages taken under  Mera Gaon Mera Gaurav 

programme viz. Ganeshpura, Modkhurd, 

Lidhora and Model Fodder Village 'Garera' and 

during different farmers gathering such as 

Institute's foundation day, Technology and 

Machinery Demonstration Meet etc.  

IGFRI Model (Fig. 3.10.11) manually operated 

feed block making machine (300x300x1200 mm; 

manual screw auger driven pressure plate, 

capacity of 28-30 kg/h and  10-11 blocks/h) was 

used for making compact feed block of subabul 

leaf meal base. It uses a screw auger to move 

pressure plate in compression chamber where 

feed block mixture is compressed at appropriate 

moisture content. The pressure is maintained by 

holding the auger to its position for 1.5 to 2 

minutes. After that pressure plate is lifted and 

compressed material is taken out. Compressed 

material is kept in the sun for drying.  The base 

frame of this machine had provision for fixing it 

in the ground using nuts and bolts grouted in the 

ground according to the machine. 

Thresher with urea treatment system (Fig. 

3.10.12) was demonstrated in the village Sinora 

(MP).  Total 6 farmers threshed their wheat with 

this thresher producing about 250 q wheat and 

300 q treated straw. Features of system were: 2 

spray guns, spray gun pump capacity 2.2 kW, 

Front Line Demonstration (FLD)

FLD 1.  Manually operated feed block making 

machine (IGFRI Model) 

FLD 2.   Thresher with urea treatment system
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Fig. 3.10.11. Manually operated feed block machine

Fig. 3.10.12. Thresher with urea treatment system

nozzle discharge capacity 4-6 l/minute, thresher 

capacity 10 q grain/h, 15-18 q straw/h, urea 

requirement 4% (straw weight basis). 

Reaper binder (Fig. 3.10.13) was demonstrated in 

the village Ganeshpura during rabi 2017-18 

harvesting season. It was used to cut wheat crop 

at 10 cm height, with 120 cm width, 0.4 ha/h field 

capacity, 1.1 l/h fuel consumption at 6 farmers' 

field covering 4 ha land.

FLD 3.  Reaper – binder

Fig. 3.10.13. Demonstration of reaper-binder in village 

3.10.8. Budelkhandi goats: characterization of 

breed 
th

Based on 19  livestock census, population of 

goats in UP and MP states were15.58 and 8.01m, 

respectively and in 2.47 m goat population of 

Bundelkhand, a considerable numbers belong 

to Bundelkhandi goats which are reared for 

meat purpose. These Bundelkhandi goats were 

not identified as breed yet. A typical 

Bundelkhandi goat is black in colour with 

medium to large sized, compact, cylindrical 

body. The morphological features are jet black 

coat colour, long legs, narrow face, roman type 

nose, long hair on body, black eyelids and 

muzzle, long curly and pendulous ears and 

bushy tail (Fig. 3.10.14). These animals are 

hardy, able to walk long distances and highly 

suitable for grazing. 

Fig 3.10.14. Typical male and female Budelkhandi goats

Studies carried out in Bajni and Parasari villages 

of Datia district (MP) indicated that the coat 

colours of these goats are slightly brownish black 

(49.05% in male, 68.18% in female). Black and 

brown colours are also observed in some 

animals. Horns were found in both male and 

female animals. Shape of horn either curved 

(41.5% in male, 15.9% in female) or flat (58.49% in 

male, 84.09% in female). Face is slightly convex in 

profile and face length was 21.85 cm in male and 

19.0 cm in female. Ears are pendulous in both 

males and females. Flat leafy type ears were 

found in 43.39% males and 43.18% females while 

folded type ears were found in 56.60% males and 

56.81% females. Ear length (right) was15.14 cm in 

males and 14.90 cm in females. Tail is short (14.28 

cm in males and 12.90 cm in females) upright and 

bunchy. Body length, height, chest girth and 

paunch girth in males were 70.42, 75.42, 82.14 

and 92.71 cm, respectively. In females, the 

corresponding values were 61.60, 67.10, 74.30 

and 85.40 cm, respectively. 
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3-1% vkuqoaf'kd lalk/ku vkSj pkjk Qlyksa ds 

vkuqoaf'kd lq/kkj 

3-1-1 pkjk Qlyksa ds vkuqoaf'kd lalk/kuksa dk lao/kZu] 

ewY;kadu] laj{k.k vkSj çys[ku 

 (CRSCIGFRISIL20100101) 

fir`æO;ksa dh [kkst vkSj laxzg 

pkjk vkuqoaf'kd lalk/kuksa ds laxzg ds fy, dke:i] 

uyckM+h] ckjisVk] cksaxbZxk¡o vkSj fupys vle vkSj tksjgkV] 

xksyk?kkV] f'kolkxj] fMczwx<+ vkSj vle ds frulqfd;k 

ftyksa vkSj es?kky; ds jh&HkksbZ ftys ds fpjkax {ks= esa [kkst 

vkSj losZ{k.k fd;k x;kA ¼dqy 33 vfHkxzg.k ,d= fd;s x;s 

15 oa”k vkSj 19 iztkfr;ksa dks ,df=r fd;k x;k½A isuhlsVe 

isfMflysVe ¼7½] isuhde eSfDlee ¼5½] ft;k est oSjk;Vh 

esfDldkuk ¼2½] byqlkbu bafMdk ¼2½] fVªElsde vanjlksukbZ 

¼2½] foXuk vuxqbZdqykVk ¼2½ vkSj flVsfj;k ikYehQksfy;k] 

isuhlsVe iqjiqfj;e] ,fouk lSVkbok] czSdsfj;k E;wfVdk] 

lks?kZe gsyhisl] Økblskiksxksu ftatsukbMl] feldsFkl 

QqLdql] dksbDl ysdfjek&tksch] lsdsje jsosUuS] FksesMk 

foykslk] isuhde ,aVhMksVsy] flVsfj;k LQslhysVk vkSj foXuk 

vEcsykVk gj ,d esa ls ,d&,d vfHkxzg.k ,d= fd;s x;sA 

laxzg LFkyksa ij ikS/kksa ds fo”ks"k xq.kksa dks ntZ fd;k x;kA

?kkl vkSj ysX;wEl~ esa ,Øhi ¼,vkbZlhvkjih ½ ijh{k.k 

ijh{k.k ds r`rh; o"kZ 2018&19 esa vf[ky Hkkjrh; lefUor 

ifj;kstuk ds varxZr cgqo’khZ; ijh{k.k esa lsaØl&ohVh 

lsaØl flfy,fjl ¼9 çfof"V;k¡½ rFkk ohVh&lsaØl lsVhxsjl 

¼6 çfof"V;ksa½ esa ijh{k.k djds vkdM+sa ntZ fd;s x;sA 

MslesaFkl ¼LFkkiuk o"kZ 2016½ esa 6 çfof"V;ksa ds lkFk ijh{k.k 

djds f}rh; o"kZ ds vkdM+s tek fd;s x;sA folh;k esa 5 

çfof"V;ksa ds lkFk o"kZ 2018 esa ,d ubZ Vªk;y “kq: dh xbZA 

cgq LFkku ijh{k.k vkSj foekspu ds fy;s jch cgqo"khZ; 

nyguh pkjksa ds ijh{k.k esa Jhuxj LVs”ku ls jsM Dyksoj dh 

6 çfof"V;ksa dks ewY;kadu gsrq tek fd;k x;kA   

nhukukFk fir`æO; ds y{k.kksa dk o.kZu 

isfulsVe isfMflysVe ds 23 vfHkxzg.kksa dks 8 xq.kkRed vkSj 

9 ek=kRed y{k.kksa ds fy, tk¡pk x;kA egRoiw.kZ 

ifjorZu'khyrk dks ifÙk;ksa ds jax ¼gjk] gYds cSaxuh ls 

cSaxuh½] 'kk[kk Lo:i ¼fuEu] e/;e vkSj mPp½] iÙkh ds cky 

¼fojy] e/;orhZ] ?kus½ vkSj LikbdysV jax ¼gYds gjs] gYds 

Hkwjs] cSaxuh½ ds fy, ntZ fd;k x;kA ikS/ks dh Å¡pkbZ] iÙkh 

dh CysM dh yackbZ] iÙkh dh CysM dh pkSM+kbZ] iq"iØe dh 

yackbZ] ifjiDork ds fnu vkSj 'kq"d pkjk mRikndrk@ikS/k 

esa fofHkUurk Hkh ns[kh xbZ A 

jk"Vªh; lfØ; tSoæO; LFky dk j[k&j[kko ¼,u,th,l½ 

MkbdZ fs Fk;e ¼ekoyZ  2008&1½] fxuh ?kkl ¼vkj,lMhthth&12] 

Vh,uthth&062½] ch ,u gkbfczM ¼Vh,ulh,u&074] 

vkjchu,u&2011&12] ihch,u&32] ihch,u&36½ çfof"V;k]¡  

,u,th,l ds rgr cuk, j[kk x;k vkSj  67 ls vf/kd 

pkjk Qlyksa ds fi=–O; dks ,eVh,l e‚Mîwy ij dk;e 

j[kk x;k A 

,eVh,l fir`æO; dk dk;kdYi 

,eVh,l ls yksfc;k dh lkS çfof"V;ksa dk thfoRkrk ds fy, 

ekud vadqj.k }kjk ijh{k.k fd;k x;kA vadqj.k 'kwU; ls 

100% rd FkkA X;kjg ifjxzg.kksa esa 100% ] 16 esa 80%] 12 

esa 60% vadqj.k ntZ fd;k x;k] ckdh ykbuksa esa 60% ls 

de vadqj.k fn[kkbZ fn;kA cM+h la[;k esa e`r cht ;k dod 

laØfer cht ds dkj.k de vadqj.k çfr'kr ntZ fd;k x;k 

FkkA vadqj.k ds ,d lIrkg ds ckn] vadqfjr vadqjksa dks 

xeyksa esa LFkkukarfjr dj fn;k x;k vkSj cht ,d= fd, 

x,A thforrk ds fy, ,eVh,l ls esfMdkxks çtkfr;ksa 

¼100½ dk ijh{k.k fd;k x;kA 10 çtkfr;ksa ds l=g 

ifjxzg.kksa us 25% ls de vadqj.k fn[kk;kA u;s cht çkIr 

djus ds fy, ,eVh,l ls 100 ls vf/kd tbZ çfof"V;ksa dks 

cht Qly {ks= esa thfoRkrk ds fy, ijh{k.k fd;k x;kA 

,eVh,l vkSj ,yVh,l mi;ksx ds fy, CySd Lih;j ?kkl 

ds 400 çfof"V;ksa ds rkts cht ,d= fd;s x;sA taxyh xsgw¡
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Fig. 3.10.11. Manually operated feed block machine

Fig. 3.10.12. Thresher with urea treatment system
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requirement 4% (straw weight basis). 

Reaper binder (Fig. 3.10.13) was demonstrated in 

the village Ganeshpura during rabi 2017-18 

harvesting season. It was used to cut wheat crop 

at 10 cm height, with 120 cm width, 0.4 ha/h field 

capacity, 1.1 l/h fuel consumption at 6 farmers' 

field covering 4 ha land.
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Based on 19  livestock census, population of 

goats in UP and MP states were15.58 and 8.01m, 

respectively and in 2.47 m goat population of 

Bundelkhand, a considerable numbers belong 

to Bundelkhandi goats which are reared for 

meat purpose. These Bundelkhandi goats were 

not identified as breed yet. A typical 

Bundelkhandi goat is black in colour with 

medium to large sized, compact, cylindrical 

body. The morphological features are jet black 

coat colour, long legs, narrow face, roman type 

nose, long hair on body, black eyelids and 

muzzle, long curly and pendulous ears and 

bushy tail (Fig. 3.10.14). These animals are 

hardy, able to walk long distances and highly 

suitable for grazing. 

Fig 3.10.14. Typical male and female Budelkhandi goats

Studies carried out in Bajni and Parasari villages 

of Datia district (MP) indicated that the coat 

colours of these goats are slightly brownish black 

(49.05% in male, 68.18% in female). Black and 

brown colours are also observed in some 

animals. Horns were found in both male and 

female animals. Shape of horn either curved 

(41.5% in male, 15.9% in female) or flat (58.49% in 

male, 84.09% in female). Face is slightly convex in 

profile and face length was 21.85 cm in male and 

19.0 cm in female. Ears are pendulous in both 

males and females. Flat leafy type ears were 

found in 43.39% males and 43.18% females while 

folded type ears were found in 56.60% males and 

56.81% females. Ear length (right) was15.14 cm in 

males and 14.90 cm in females. Tail is short (14.28 

cm in males and 12.90 cm in females) upright and 

bunchy. Body length, height, chest girth and 

paunch girth in males were 70.42, 75.42, 82.14 

and 92.71 cm, respectively. In females, the 

corresponding values were 61.60, 67.10, 74.30 

and 85.40 cm, respectively. 
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3-1-1 pkjk Qlyksa ds vkuqoaf'kd lalk/kuksa dk lao/kZu] 

ewY;kadu] laj{k.k vkSj çys[ku 
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vkSj losZ{k.k fd;k x;kA ¼dqy 33 vfHkxzg.k ,d= fd;s x;s 

15 oa”k vkSj 19 iztkfr;ksa dks ,df=r fd;k x;k½A isuhlsVe 

isfMflysVe ¼7½] isuhde eSfDlee ¼5½] ft;k est oSjk;Vh 

esfDldkuk ¼2½] byqlkbu bafMdk ¼2½] fVªElsde vanjlksukbZ 

¼2½] foXuk vuxqbZdqykVk ¼2½ vkSj flVsfj;k ikYehQksfy;k] 

isuhlsVe iqjiqfj;e] ,fouk lSVkbok] czSdsfj;k E;wfVdk] 

lks?kZe gsyhisl] Økblskiksxksu ftatsukbMl] feldsFkl 

QqLdql] dksbDl ysdfjek&tksch] lsdsje jsosUuS] FksesMk 

foykslk] isuhde ,aVhMksVsy] flVsfj;k LQslhysVk vkSj foXuk 

vEcsykVk gj ,d esa ls ,d&,d vfHkxzg.k ,d= fd;s x;sA 

laxzg LFkyksa ij ikS/kksa ds fo”ks"k xq.kksa dks ntZ fd;k x;kA

?kkl vkSj ysX;wEl~ esa ,Øhi ¼,vkbZlhvkjih ½ ijh{k.k 

ijh{k.k ds r`rh; o"kZ 2018&19 esa vf[ky Hkkjrh; lefUor 

ifj;kstuk ds varxZr cgqo’khZ; ijh{k.k esa lsaØl&ohVh 

lsaØl flfy,fjl ¼9 çfof"V;k¡½ rFkk ohVh&lsaØl lsVhxsjl 

¼6 çfof"V;ksa½ esa ijh{k.k djds vkdM+sa ntZ fd;s x;sA 

MslesaFkl ¼LFkkiuk o"kZ 2016½ esa 6 çfof"V;ksa ds lkFk ijh{k.k 

djds f}rh; o"kZ ds vkdM+s tek fd;s x;sA folh;k esa 5 

çfof"V;ksa ds lkFk o"kZ 2018 esa ,d ubZ Vªk;y “kq: dh xbZA 

cgq LFkku ijh{k.k vkSj foekspu ds fy;s jch cgqo"khZ; 

nyguh pkjksa ds ijh{k.k esa Jhuxj LVs”ku ls jsM Dyksoj dh 

6 çfof"V;ksa dks ewY;kadu gsrq tek fd;k x;kA   

nhukukFk fir`æO; ds y{k.kksa dk o.kZu 

isfulsVe isfMflysVe ds 23 vfHkxzg.kksa dks 8 xq.kkRed vkSj 

9 ek=kRed y{k.kksa ds fy, tk¡pk x;kA egRoiw.kZ 

ifjorZu'khyrk dks ifÙk;ksa ds jax ¼gjk] gYds cSaxuh ls 

cSaxuh½] 'kk[kk Lo:i ¼fuEu] e/;e vkSj mPp½] iÙkh ds cky 

¼fojy] e/;orhZ] ?kus½ vkSj LikbdysV jax ¼gYds gjs] gYds 

Hkwjs] cSaxuh½ ds fy, ntZ fd;k x;kA ikS/ks dh Å¡pkbZ] iÙkh 

dh CysM dh yackbZ] iÙkh dh CysM dh pkSM+kbZ] iq"iØe dh 

yackbZ] ifjiDork ds fnu vkSj 'kq"d pkjk mRikndrk@ikS/k 

esa fofHkUurk Hkh ns[kh xbZ A 

jk"Vªh; lfØ; tSoæO; LFky dk j[k&j[kko ¼,u,th,l½ 

MkbdZ fs Fk;e ¼ekoyZ  2008&1½] fxuh ?kkl ¼vkj,lMhthth&12] 

Vh,uthth&062½] ch ,u gkbfczM ¼Vh,ulh,u&074] 

vkjchu,u&2011&12] ihch,u&32] ihch,u&36½ çfof"V;k]¡  

,u,th,l ds rgr cuk, j[kk x;k vkSj  67 ls vf/kd 

pkjk Qlyksa ds fi=–O; dks ,eVh,l e‚Mîwy ij dk;e 

j[kk x;k A 

,eVh,l fir`æO; dk dk;kdYi 

,eVh,l ls yksfc;k dh lkS çfof"V;ksa dk thfoRkrk ds fy, 

ekud vadqj.k }kjk ijh{k.k fd;k x;kA vadqj.k 'kwU; ls 

100% rd FkkA X;kjg ifjxzg.kksa esa 100% ] 16 esa 80%] 12 

esa 60% vadqj.k ntZ fd;k x;k] ckdh ykbuksa esa 60% ls 

de vadqj.k fn[kkbZ fn;kA cM+h la[;k esa e`r cht ;k dod 

laØfer cht ds dkj.k de vadqj.k çfr'kr ntZ fd;k x;k 

FkkA vadqj.k ds ,d lIrkg ds ckn] vadqfjr vadqjksa dks 

xeyksa esa LFkkukarfjr dj fn;k x;k vkSj cht ,d= fd, 

x,A thforrk ds fy, ,eVh,l ls esfMdkxks çtkfr;ksa 

¼100½ dk ijh{k.k fd;k x;kA 10 çtkfr;ksa ds l=g 

ifjxzg.kksa us 25% ls de vadqj.k fn[kk;kA u;s cht çkIr 

djus ds fy, ,eVh,l ls 100 ls vf/kd tbZ çfof"V;ksa dks 

cht Qly {ks= esa thfoRkrk ds fy, ijh{k.k fd;k x;kA 

,eVh,l vkSj ,yVh,l mi;ksx ds fy, CySd Lih;j ?kkl 

ds 400 çfof"V;ksa ds rkts cht ,d= fd;s x;sA taxyh xsgw¡
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çfof"V;k¡½] ,ohVhvks&,llh ¼11 çfof"V;k¡½] ,ohVhvks&1 
nksgjh ¼7 çfof"V;k¡½ dks ik¡p vkdkjdh; xq.kksa ds lkFk 
mudk ewY;kadu fd;k x;kA 

vfxze iztuu lkexzh vkSj ukfHkd cht mRiknu dk 

j[k&j[kko % vf[ky Hkkjrh; ijh{k.k ds fy, 4 vfxze 

iztuu lkexzh ¼,dy dVkbZ] cgqdVkbZ] f}mn~ns”kh;½ dk 

ewY;kadu fd;k x;kA ukfHkdh; cht mRiknu ds rgr tbZ 

dh fdLesa ¼ts,pvks&822] ts,pvks&851] ts,pvks&99&1] 

ts,pvks&99&2] ts,pvks&2000&4] ts,pvks&2010&1] 

ts,pvks&2009&1 vkSj ts,pvks&2012&2½ Øe”k% 27] 22] 

20] 30] 25] 30] 30 vkSj 8 fdyksxzke cht mRikfnr fd;k 

x;kA  

cjlhe dh çfof"V;ksa dk ,-vkbZ-lh- vkj-ih- ds ijh{k.kksa 

esa ijh{k.k %

cjlhe dh nks mUur çfof"V;ksa dks ,-vkbZ-lh-vkj-ih- ds 

vkbZohVh esa rFkk nks çfof"V;ksa dks ,ohVh&1 esa ijh{k.k gsrq 

fn;k x;kA cjlhe ds nks ,-vkbZ-lh-vkj-ih- ijh{k.kksa 

vkbZohVh ¼8 çfof"V;k¡½] ,-oh-Vh-&1 ¼6 çfof"V;k¡½ dks 

lQyrkiwoZd lEiUu fd;k x;kA

cjlhe dh fdLe dh vf/klwpuk  

cjlhe dh ,d fodflr fdLe tsch,llh&1 dks 

lhohvkjlh] ubZ fnYyh }kjk egkjk’Vª] jktLFkku] iatkc] 

gfj;k.kk] mRrj izns”k] e/; izns”k esa fjyht ds fy;s 

vf/klwfpr fd;k x;kA 

cjlhe esa vUr% iztkrh; ladj.k 

cjlhe ¼VªkbQksfy,e ,ysDtsfUMªue½ dks Vªk- ,ikjVse] Vªk- 

jslqfiusVe rFkk Vªk- ykIikfl;e ls ladj.k djds vUr% 

iztkrh; ladj dk fodkl fd;k x;k rFkk fodflr ladj 

dh “kq)rk dh iqf’V :ikRed y{k.kksa dh lgk;rk ls dh 

x;hA 

cjlhe buczsM ds fodkl ds fy;s ih<+h dh izxfr 

cjlhe ds esLdkoh bdksVkbi esa fodflr thu iwy ¼ojnku] 

chch&2 rFkk ch,y&10½] Qkgyh bdksVkbi vkSj p;fur 

vUr% iztkrh; ykbuksa dks ysdj buesa ;knzfPNd lekxe 

¼nks pØ½ djds ,d vk/kkjh; lef’B dk fodkl fd;k 

x;kA bl vk/kkjh; lef"B ls 1000 ikS/kksa dks p;fur djds

3-1-3 cjlhe e as tM + xyu ifz rjkfs /krk] njs h e as ifjiDork 

,o a ck;kes kl d s fy; s vkuoq fa ’kd l/q kkj

(CRSCIGFRISIL20100104)

¼,fty‚Il½ dh 14 çfof"V;k¡ Hkh Jhuxj LVs'ku }kjk ,d= 

dh xbZ vkSj yach vof/k ds HkaMkj.k ds fy, jk"Vªh; thu cSad 

esa tek dh x;hA 

fdLe dh vf/klwpuk % tbZ dh ,d ubZ fdLe cqUnsy 
tbZ&2012&2 ¼ts-,p-vks-&2012&2½ dk fo”ks"k :Ik ls 
nf{k.k Hkkjr ds vkaU/kz izns”k] dukZVd] rfeyukMq ds fy, 
vf/klwfpr fd;k x;k] ftldh gjk pkjk mit 57-0 
Vu@gs- vkSj “kq"d inkFkZ dh mit 9-5 Vu@gs- jgh gSA 

HkkSfrd vukt xq.koRrk ijh{k.k % 100 cht ds otu ¼2-
82&6-22 xzk-½ ,oa vPNk izn”kZu djus okyh 32 ykbuksa dk 
p;u fd;k x;k] fo”ks"kr% buesa vf/kd xzksV izfr”kr ¼47&92 
izfr”kr½] fuEu gy izfr”kr ¼9&52 izfr”kr½ vkSj mPp 100 
cht otu ¼2-82&6-229½ ik;k x;kA 27 ykbZuksa dk p;u 
mPp vukt iYeiusl ¼1000 cht Hkkj½ tks fd 40&50 xzk- 
rd Fkk] ds vk/kkj ij fd;k x;kA 26 ykbuksa dk p;u 
vukt ls vkVk cuus ds le; ds vk/kkj ij fd;k x;kA 

vukt ,oa pkjk fdLesa % Hkwlh izfr”kr] NukbZ izfr”kr] 1000 
cht Hkkj] “kq"dHkkj] vkSj gjk pkjk mRiknu ds vk/kkj ij 
ts,pvks&99&2 pkjs ds fy;s lcls csgrj fdLe ik;h x;h] 
blds mijkar ts,pvks&2009&1 ftlesa vf/kd ts,p,Q] 
“kq"dHkkj vkSj cht mRiknu vkSj cht ?kuRo Fkk] vkSj vukt 
ds fy;s ts,pvks&2010&1 ftlesa csgrj xzksV] cht Hkkj] 
1000 cht Hkkj NukbZ izfr”kr ds vk/kkj ij vPNh ik;h 
x;hA 

vkuqoaf’kd fofo/krk % ,ohuk ds 439 thu izk:iksa dh 
vk.kfod rFkk vkdkjdh; fofo/krk dk v/;;u fd;k x;k] 
ftlesa 212 vk.kfod fPkUgd ds lkFk 15 vkdkfjdh; i.kksZ 
dks fy;k x;k] ftuds vk/kkj ij ;g ik;k x;k fd 212 esa ls 
dsoy 32 fpUgd cgq:firk iznf”kZr djrs ik;s x;sA 

,dy ,oa cgqdVkbZ ijh{k.k % tbZ dh 10 ykbZuksa dk 
vkjchMh esa rhu :ikarj ds lkFk iz;ksx ds ckn ik;k x;k fd 
7 ykbZuksa ¼,llh,lVh 16&2] 3] 4] 5] 6] 8] 10½ us psd ls 
vPNk izn”kZUk fd;k] blds lkFk cgqdVkbZ ds fy, 7 esa ls 4 
ykbZu psd ls vPNh lkfcr gqbZA

,fØi&,Qlh ijh{k.k % ,fØi&,Qlh ds ik¡p ijh{k.kksa dk 
lapkyu fd;k x;k] ftlesa ,ohVhvks&,llh ¼14 
çfof"V;k¡½] ,ohVhvks&Mh ¼9 çfof"V;k¡½] ,ohVhvks ¼,elh½ ¼9 

3-1-2 tbZ esa mRikndrk vkSj xq.koRrk esa lq/kkj ds fy, 
iztuu 

(CRSCIGFRISIL20150103)
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ehfM;k ij dYpj fd;k x;kA VsVªkIyksbM cktjk vkSj 

uSfi;j dh lhfer ladj.krk ns[kh xbZ vkSj lkr lQy 

VsVªkIyksbM ch,u ladj dk mRiknu fd;k x;kA mudh 

ladj.krk dk vkdkfjdh vkSj ¶yks lkbVksesVªh }kjk iqf"V dh 

xbZA

fxuh ?kkl dh fofHkUu IykbMh ds ikS/kksa esa ijvkDlhMst 

,Utkbe dh lfØ;rk dk v/;;u fd;k x;kA 6x IykbMh esa 

vf/kdre ,oa 8x IykbMh esa U;wure ,Utkbe fØ;k”khyrk 

ikbZ xbZA dsVsyst ,Utkbe ds v/;;u esa 4x IykbMh esa 

vf/kdre rFkk 8x IykbMh esa U;wure fØ;k”khyrk ikbZ xbZA 

blds foijhr ,LdkcsZV ijvkDlhMst dh fØ;k”khyrk 8x 

IykbMh esa vf/kdre ,oa 5x IykbMh esa U;wure ik;h x;hA 

fxuh ?kkl dh fofHkUu IykbMh }kjk vyx&vyx 

,UVhvkDlhMsUV dk;Zfof/k dk mi;ksx fd;k tkrk gSA 

bUoVsZt dh fØ;k”khyrk 4x ¼3-45½ IykbMh esa vf/kdre ,oa 

9x IykbMh esa U;wure ikbZ xbZ tcfd vEyh; QkLQVst ,oa 

bLVjst dh fØ;k”khyrk 9x IykbMh esa vf/kdre ik;h 

x;hA isfulsVe vksfj,UVy ds ,d ¼6x½ ,oa isfude 

esfDlee ¼fxuh ?kkl½ ds nks ¼7x ,oa 11x½ u;s tuu nzO;ksa 

dk iathdj.k jk"Vªh; ikni iztuu vuqla/kku C;wjksa] ubZ 

fnYyh esa djk;k x;kA buds vfrfjDr fxuh ,oa isfulsVe 

ds vU; iathd`r IykbMh ds ikS/kksa] cktjk vkSj vUrjtkrh; 

ladj ikS/kksa ,oa vU; iathd`r tuu nzO;ksa dk j[k&j[kko 

fd;k x;kA   

ykfs c;k e as 92 QfS eyh l s ikz Ir 14 lda jk as dk s ,Q&4]5 ,o a 6 

ihf<;+ k as d s ckn mUur ykbuk as dk s jk"Vhª ; ,o a jkT; Lrjh; 

ijh{k.kk as grs  q vkx s c<k+ ;k x;kA ;,w ,l /kkjokM + d s lkFk tkus &8 

¼/kkjokM]+  fuIiuh] lda ”s oj ,o a cyS kxs ya ½ rFkk tkus &3 

¼cys ckrxh½ e as 2 ub Z çfof"V;k as ,o a rhu pds  fdLek as dk 

eYVhykds ”s ku ijh{k.k fd;k x;kA Qjojh] 2019 dk s jk;ijq  e a s

lEiUu ,Øhi ¼pkjk Qly½a s  ,u th ,e [kjhQ 2019 e a s ,d çfof"V 

¼lh&508½ ,Øhi dk s nh x;hA /kkjokM + l s p;fur ykbu ,e ,Q 

lh&09&12 x ch ,y&2 ,o a ;iw hlh&622 x blZ h 4216 rFkk   

>kl¡ h l s p;fur ykbu vkbtZ h,Qvkjvkb&Z 95 x ch,y&1

3-1-5 isuhde ,oa isuhlsVe ds vaarjtkrh; ladj dk 

tSo jklk;fud ,oa vk.kfod v/;;u

3-1-6 yksfc;k dk fofHkUu mi;ksx izfrekuksa ds fy, 

iztuu

(CRSCIGFRISIL20160101)

(CRSCIGFRISIL20140902)

muesa Loijkx.k djk;k x;kA izR;sd p;fur ikS/kksa ds ,d 

¶yksvj gsM ls ,dy ykbu esa cqokbZ djds ykbuksa dk 

ewY;kadu fd;k x;k rFkk 800 ykbuksa dks p;fur djds Lo% 

ijkx.k djok;k x;kA p;fur ykbuksa ds ikS/kksa ds flaxy 

gsM ls ykbuksa esa mxkdj ¼,l&3½ mudk ewY;kadu fd;k 

x;kA 

eSfiax iksiqys’ku dk fodkl

nks vkuqoaf”kd fofHkUUkrk okyh bucszM ykbuksa dk ladj.k 

djkdj rFkk ,Q&2 larfr ls flaxy lhM fMlsUV fof/k 

}kjk ih<+h dks ,Mokal djds eSfiax iksiqys”ku dk fodkl 

fd;k x;kA 

bZ-,e-,l ds }kjk mRifjorZu dk izsj.k 

vkuqoaf”kd fofHkUurk dks mRiUu djus] vkuqoaf”kd v/;;u 

rFkk mRifjorZu LVkWd dk fodkl djus ds fy;s cjlhe ds 

1000 chtksa dks bZ-,e-,l- dh 0-2%] 0-4%] 0-6% rFkk    

1-0% lkUærk ls mipkfjr fd;k x;kA bZ-,l-,e dh 0-4% 

lkUærk mRifjorZu izsj.k ds fy;s mi;qDr ik;h x;h rFkk  

1-0% lkUærk ij thou nj 10% ls Hkh de ik;h xbZA 

,e&1 lef"B ds ikS/kksa esa Loijkx.k djkdj bu ikS/kksa ds 

chtksa dks vyx&vyx ykbuksa esa mxkdj muesa :ikRed 

y{k.kksa tSls ikS/ks dh yEckbZ] Qwy vkus dk le; rFkk 

ifRr;ksa dk jax bR;kfn ds fy;s ewY;kadu fd;k x;kA

cjlhe dh ykbuksa esa xq.koRrk y{k.kksa dk fo’ys”k.k 

vkuqoaf”kd fofHkUurk okys iSr`dksa ls fodflr vf/kd 

tSoHkkj nsus okyh p;fur dqy 37 ykbuksa esa ØwM izksVhu 13-

98&23-06% ,u-Mh-,Q 38-24&57-75% vkSj ,-Mh-,Q 28-

98&49-02% rd ik;k x;kA

ch ,u ladj esa çtuu {kerk dks cgky djus ds fy, cktjk 

dh ,d 4x iq#"k ck¡> ykbu dks 3 p;fur uSfi;j thu 

çk:iks ds lkFk ladj fd;k x;k vkSj 1000 ls vf/kd Ø‚l 

cuk;s x;s ftlesa dsoy 1% cht cuus dh nj ntZ dh x;h] 

og Hkh fldqM+h voLFkk esa] vkSj ckdh Hkw.kzksa dk ijkx.k ds 

10&14 fnuksa ds ckn xHkZikr gks x;kA bUgsa cpkus ds fy, 

ijkx.k ds 8&10 fnuksa ds ckn fodkl'khy Hkw.kzksa dks 

vyx&Fkyx dj fn;k x;k vkSj ,u,u, ¼1 fe-xzk@yh-½ 

vkSj dkbusfVu ¼0&5 fe-xzk-@yh-½ ds lkFk iwjd ,e,l

3-1-4 ch ,u ladj ds QVkZby oSfj,aUVl dk fodkl ,oa 

iqu:}kj 

(CRSCIGFRISIL20160102)
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çfof"V;k¡½] ,ohVhvks&,llh ¼11 çfof"V;k¡½] ,ohVhvks&1 
nksgjh ¼7 çfof"V;k¡½ dks ik¡p vkdkjdh; xq.kksa ds lkFk 
mudk ewY;kadu fd;k x;kA 

vfxze iztuu lkexzh vkSj ukfHkd cht mRiknu dk 

j[k&j[kko % vf[ky Hkkjrh; ijh{k.k ds fy, 4 vfxze 

iztuu lkexzh ¼,dy dVkbZ] cgqdVkbZ] f}mn~ns”kh;½ dk 

ewY;kadu fd;k x;kA ukfHkdh; cht mRiknu ds rgr tbZ 

dh fdLesa ¼ts,pvks&822] ts,pvks&851] ts,pvks&99&1] 

ts,pvks&99&2] ts,pvks&2000&4] ts,pvks&2010&1] 

ts,pvks&2009&1 vkSj ts,pvks&2012&2½ Øe”k% 27] 22] 

20] 30] 25] 30] 30 vkSj 8 fdyksxzke cht mRikfnr fd;k 

x;kA  

cjlhe dh çfof"V;ksa dk ,-vkbZ-lh- vkj-ih- ds ijh{k.kksa 

esa ijh{k.k %

cjlhe dh nks mUur çfof"V;ksa dks ,-vkbZ-lh-vkj-ih- ds 

vkbZohVh esa rFkk nks çfof"V;ksa dks ,ohVh&1 esa ijh{k.k gsrq 

fn;k x;kA cjlhe ds nks ,-vkbZ-lh-vkj-ih- ijh{k.kksa 

vkbZohVh ¼8 çfof"V;k¡½] ,-oh-Vh-&1 ¼6 çfof"V;k¡½ dks 

lQyrkiwoZd lEiUu fd;k x;kA

cjlhe dh fdLe dh vf/klwpuk  

cjlhe dh ,d fodflr fdLe tsch,llh&1 dks 

lhohvkjlh] ubZ fnYyh }kjk egkjk’Vª] jktLFkku] iatkc] 

gfj;k.kk] mRrj izns”k] e/; izns”k esa fjyht ds fy;s 

vf/klwfpr fd;k x;kA 

cjlhe esa vUr% iztkrh; ladj.k 

cjlhe ¼VªkbQksfy,e ,ysDtsfUMªue½ dks Vªk- ,ikjVse] Vªk- 

jslqfiusVe rFkk Vªk- ykIikfl;e ls ladj.k djds vUr% 

iztkrh; ladj dk fodkl fd;k x;k rFkk fodflr ladj 

dh “kq)rk dh iqf’V :ikRed y{k.kksa dh lgk;rk ls dh 

x;hA 

cjlhe buczsM ds fodkl ds fy;s ih<+h dh izxfr 

cjlhe ds esLdkoh bdksVkbi esa fodflr thu iwy ¼ojnku] 

chch&2 rFkk ch,y&10½] Qkgyh bdksVkbi vkSj p;fur 

vUr% iztkrh; ykbuksa dks ysdj buesa ;knzfPNd lekxe 

¼nks pØ½ djds ,d vk/kkjh; lef’B dk fodkl fd;k 

x;kA bl vk/kkjh; lef"B ls 1000 ikS/kksa dks p;fur djds

3-1-3 cjlhe e as tM + xyu ifz rjkfs /krk] njs h e as ifjiDork 

,o a ck;kes kl d s fy; s vkuoq fa ’kd l/q kkj

(CRSCIGFRISIL20100104)

¼,fty‚Il½ dh 14 çfof"V;k¡ Hkh Jhuxj LVs'ku }kjk ,d= 

dh xbZ vkSj yach vof/k ds HkaMkj.k ds fy, jk"Vªh; thu cSad 

esa tek dh x;hA 

fdLe dh vf/klwpuk % tbZ dh ,d ubZ fdLe cqUnsy 
tbZ&2012&2 ¼ts-,p-vks-&2012&2½ dk fo”ks"k :Ik ls 
nf{k.k Hkkjr ds vkaU/kz izns”k] dukZVd] rfeyukMq ds fy, 
vf/klwfpr fd;k x;k] ftldh gjk pkjk mit 57-0 
Vu@gs- vkSj “kq"d inkFkZ dh mit 9-5 Vu@gs- jgh gSA 

HkkSfrd vukt xq.koRrk ijh{k.k % 100 cht ds otu ¼2-
82&6-22 xzk-½ ,oa vPNk izn”kZu djus okyh 32 ykbuksa dk 
p;u fd;k x;k] fo”ks"kr% buesa vf/kd xzksV izfr”kr ¼47&92 
izfr”kr½] fuEu gy izfr”kr ¼9&52 izfr”kr½ vkSj mPp 100 
cht otu ¼2-82&6-229½ ik;k x;kA 27 ykbZuksa dk p;u 
mPp vukt iYeiusl ¼1000 cht Hkkj½ tks fd 40&50 xzk- 
rd Fkk] ds vk/kkj ij fd;k x;kA 26 ykbuksa dk p;u 
vukt ls vkVk cuus ds le; ds vk/kkj ij fd;k x;kA 

vukt ,oa pkjk fdLesa % Hkwlh izfr”kr] NukbZ izfr”kr] 1000 
cht Hkkj] “kq"dHkkj] vkSj gjk pkjk mRiknu ds vk/kkj ij 
ts,pvks&99&2 pkjs ds fy;s lcls csgrj fdLe ik;h x;h] 
blds mijkar ts,pvks&2009&1 ftlesa vf/kd ts,p,Q] 
“kq"dHkkj vkSj cht mRiknu vkSj cht ?kuRo Fkk] vkSj vukt 
ds fy;s ts,pvks&2010&1 ftlesa csgrj xzksV] cht Hkkj] 
1000 cht Hkkj NukbZ izfr”kr ds vk/kkj ij vPNh ik;h 
x;hA 

vkuqoaf’kd fofo/krk % ,ohuk ds 439 thu izk:iksa dh 
vk.kfod rFkk vkdkjdh; fofo/krk dk v/;;u fd;k x;k] 
ftlesa 212 vk.kfod fPkUgd ds lkFk 15 vkdkfjdh; i.kksZ 
dks fy;k x;k] ftuds vk/kkj ij ;g ik;k x;k fd 212 esa ls 
dsoy 32 fpUgd cgq:firk iznf”kZr djrs ik;s x;sA 

,dy ,oa cgqdVkbZ ijh{k.k % tbZ dh 10 ykbZuksa dk 
vkjchMh esa rhu :ikarj ds lkFk iz;ksx ds ckn ik;k x;k fd 
7 ykbZuksa ¼,llh,lVh 16&2] 3] 4] 5] 6] 8] 10½ us psd ls 
vPNk izn”kZUk fd;k] blds lkFk cgqdVkbZ ds fy, 7 esa ls 4 
ykbZu psd ls vPNh lkfcr gqbZA

,fØi&,Qlh ijh{k.k % ,fØi&,Qlh ds ik¡p ijh{k.kksa dk 
lapkyu fd;k x;k] ftlesa ,ohVhvks&,llh ¼14 
çfof"V;k¡½] ,ohVhvks&Mh ¼9 çfof"V;k¡½] ,ohVhvks ¼,elh½ ¼9 

3-1-2 tbZ esa mRikndrk vkSj xq.koRrk esa lq/kkj ds fy, 
iztuu 

(CRSCIGFRISIL20150103)
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ehfM;k ij dYpj fd;k x;kA VsVªkIyksbM cktjk vkSj 

uSfi;j dh lhfer ladj.krk ns[kh xbZ vkSj lkr lQy 

VsVªkIyksbM ch,u ladj dk mRiknu fd;k x;kA mudh 

ladj.krk dk vkdkfjdh vkSj ¶yks lkbVksesVªh }kjk iqf"V dh 

xbZA

fxuh ?kkl dh fofHkUu IykbMh ds ikS/kksa esa ijvkDlhMst 

,Utkbe dh lfØ;rk dk v/;;u fd;k x;kA 6x IykbMh esa 

vf/kdre ,oa 8x IykbMh esa U;wure ,Utkbe fØ;k”khyrk 

ikbZ xbZA dsVsyst ,Utkbe ds v/;;u esa 4x IykbMh esa 

vf/kdre rFkk 8x IykbMh esa U;wure fØ;k”khyrk ikbZ xbZA 

blds foijhr ,LdkcsZV ijvkDlhMst dh fØ;k”khyrk 8x 

IykbMh esa vf/kdre ,oa 5x IykbMh esa U;wure ik;h x;hA 

fxuh ?kkl dh fofHkUu IykbMh }kjk vyx&vyx 

,UVhvkDlhMsUV dk;Zfof/k dk mi;ksx fd;k tkrk gSA 

bUoVsZt dh fØ;k”khyrk 4x ¼3-45½ IykbMh esa vf/kdre ,oa 

9x IykbMh esa U;wure ikbZ xbZ tcfd vEyh; QkLQVst ,oa 

bLVjst dh fØ;k”khyrk 9x IykbMh esa vf/kdre ik;h 

x;hA isfulsVe vksfj,UVy ds ,d ¼6x½ ,oa isfude 

esfDlee ¼fxuh ?kkl½ ds nks ¼7x ,oa 11x½ u;s tuu nzO;ksa 

dk iathdj.k jk"Vªh; ikni iztuu vuqla/kku C;wjksa] ubZ 

fnYyh esa djk;k x;kA buds vfrfjDr fxuh ,oa isfulsVe 

ds vU; iathd`r IykbMh ds ikS/kksa] cktjk vkSj vUrjtkrh; 

ladj ikS/kksa ,oa vU; iathd`r tuu nzO;ksa dk j[k&j[kko 

fd;k x;kA   

ykfs c;k e as 92 QfS eyh l s ikz Ir 14 lda jk as dk s ,Q&4]5 ,o a 6 

ihf<;+ k as d s ckn mUur ykbuk as dk s jk"Vhª ; ,o a jkT; Lrjh; 

ijh{k.kk as grs  q vkx s c<k+ ;k x;kA ;,w ,l /kkjokM + d s lkFk tkus &8 

¼/kkjokM]+  fuIiuh] lda ”s oj ,o a cyS kxs ya ½ rFkk tkus &3 

¼cys ckrxh½ e as 2 ub Z çfof"V;k as ,o a rhu pds  fdLek as dk 

eYVhykds ”s ku ijh{k.k fd;k x;kA Qjojh] 2019 dk s jk;ijq  e a s

lEiUu ,Øhi ¼pkjk Qly½a s  ,u th ,e [kjhQ 2019 e a s ,d çfof"V 

¼lh&508½ ,Øhi dk s nh x;hA /kkjokM + l s p;fur ykbu ,e ,Q 

lh&09&12 x ch ,y&2 ,o a ;iw hlh&622 x blZ h 4216 rFkk   

>kl¡ h l s p;fur ykbu vkbtZ h,Qvkjvkb&Z 95 x ch,y&1

3-1-5 isuhde ,oa isuhlsVe ds vaarjtkrh; ladj dk 

tSo jklk;fud ,oa vk.kfod v/;;u

3-1-6 yksfc;k dk fofHkUu mi;ksx izfrekuksa ds fy, 

iztuu

(CRSCIGFRISIL20160101)

(CRSCIGFRISIL20140902)

muesa Loijkx.k djk;k x;kA izR;sd p;fur ikS/kksa ds ,d 

¶yksvj gsM ls ,dy ykbu esa cqokbZ djds ykbuksa dk 

ewY;kadu fd;k x;k rFkk 800 ykbuksa dks p;fur djds Lo% 

ijkx.k djok;k x;kA p;fur ykbuksa ds ikS/kksa ds flaxy 

gsM ls ykbuksa esa mxkdj ¼,l&3½ mudk ewY;kadu fd;k 

x;kA 

eSfiax iksiqys’ku dk fodkl

nks vkuqoaf”kd fofHkUUkrk okyh bucszM ykbuksa dk ladj.k 

djkdj rFkk ,Q&2 larfr ls flaxy lhM fMlsUV fof/k 

}kjk ih<+h dks ,Mokal djds eSfiax iksiqys”ku dk fodkl 

fd;k x;kA 

bZ-,e-,l ds }kjk mRifjorZu dk izsj.k 

vkuqoaf”kd fofHkUurk dks mRiUu djus] vkuqoaf”kd v/;;u 

rFkk mRifjorZu LVkWd dk fodkl djus ds fy;s cjlhe ds 

1000 chtksa dks bZ-,e-,l- dh 0-2%] 0-4%] 0-6% rFkk    

1-0% lkUærk ls mipkfjr fd;k x;kA bZ-,l-,e dh 0-4% 

lkUærk mRifjorZu izsj.k ds fy;s mi;qDr ik;h x;h rFkk  

1-0% lkUærk ij thou nj 10% ls Hkh de ik;h xbZA 

,e&1 lef"B ds ikS/kksa esa Loijkx.k djkdj bu ikS/kksa ds 

chtksa dks vyx&vyx ykbuksa esa mxkdj muesa :ikRed 

y{k.kksa tSls ikS/ks dh yEckbZ] Qwy vkus dk le; rFkk 

ifRr;ksa dk jax bR;kfn ds fy;s ewY;kadu fd;k x;kA

cjlhe dh ykbuksa esa xq.koRrk y{k.kksa dk fo’ys”k.k 

vkuqoaf”kd fofHkUurk okys iSr`dksa ls fodflr vf/kd 

tSoHkkj nsus okyh p;fur dqy 37 ykbuksa esa ØwM izksVhu 13-

98&23-06% ,u-Mh-,Q 38-24&57-75% vkSj ,-Mh-,Q 28-

98&49-02% rd ik;k x;kA

ch ,u ladj esa çtuu {kerk dks cgky djus ds fy, cktjk 

dh ,d 4x iq#"k ck¡> ykbu dks 3 p;fur uSfi;j thu 

çk:iks ds lkFk ladj fd;k x;k vkSj 1000 ls vf/kd Ø‚l 

cuk;s x;s ftlesa dsoy 1% cht cuus dh nj ntZ dh x;h] 

og Hkh fldqM+h voLFkk esa] vkSj ckdh Hkw.kzksa dk ijkx.k ds 

10&14 fnuksa ds ckn xHkZikr gks x;kA bUgsa cpkus ds fy, 

ijkx.k ds 8&10 fnuksa ds ckn fodkl'khy Hkw.kzksa dks 

vyx&Fkyx dj fn;k x;k vkSj ,u,u, ¼1 fe-xzk@yh-½ 

vkSj dkbusfVu ¼0&5 fe-xzk-@yh-½ ds lkFk iwjd ,e,l

3-1-4 ch ,u ladj ds QVkZby oSfj,aUVl dk fodkl ,oa 

iqu:}kj 

(CRSCIGFRISIL20160102)
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lda j ufs i;j $ ykfs c;k ¼ch,y&2½ ,o a Vh-,l-,p $ XOkkj 
¼chth&2½ yxkb Z xbAZ  otu vk/kkfjr ykblhehVj dk mi;kxs  
djr s g;q  s nfS ud ok’ikRs ltuZ  dh x.kuk dh xbAZ  iuS  x.q kkda  grs  q
ikp¡  idz kj d s ekMyk as ¼D;Uw p] lMS j+ ] ijjs k] ,yu ,o a ibwz V rFkk 
vkja ts ½ dk i;z kxs  djr s g;q  s mud s ryq ukRed v/;;u ¼o"k Z
2011&16½ d s vk/kkj ij lMS j+  ekMW y ¼vkj-,e-,l-b Z =0-25 ,o a
,-b-Z  =0-70½ cgs rj ik;k x;kA

dkuiqj] okjk.klh ,oa Hkksiky ds ifjuxfj; {ks=ksa ls lVs 
lhost ikuh ,oa Hkw&ty ls flafpr [ksrksa ls lhost ikuh] 
Hkw&ty ,oa feV~Vh ds uewus ,df=r fd;s x;sA lhost ikuh 
ls flafpr e`nk esa ih ,p de rFkk fo/kqr pkydrk Hkw&ty 
ls flafpr e`nk dh rqyuk esa vf/kd ik;h x;hA okjk.klh] 
dkuiqj ,oa Hkksiky esa lhost ikuh ls flafpr e`nkvksa esa 
Hkw&ty ls flafpr e`nkvksa dh rqyuk esa tSfod dkcZu dh 
ek=k Øe”k% 0-07]0-05 ,oa 0-06 izfr”kr  vf/kd ik;h x;hA 
lhost ikuh ls flafpr e`nkvksa esa miyC/k u=tu] QkWLQksjl 
vkSj iksVsf”k;e dh ek=k Øe”k% 241-7&338-1] 20-7&51-3 
vkSj 181-4&562-4 fd-xzk-@gs- ik;h x;h] tks fd xgjkbZ ds 
lkFk ?kVrh x;hA lHkh txgksa ij lhost ikuh ds uewuksa dk 
ih ,p 6-78 ls 7-62 rd rFkk fo/kqr pkydrk 0-28 ls 0-60 

-1Mslh lkbeu  ik;h x;hA  blds vfrfjDr lhost ty ds 
uewuksa esa _.kk;u ,oa /kuk;u dh ek=k vf/kd ik;h x;hA  

dkbVkslu ¼800&1000 ihih,e½ ds vyx&vyx vk.kfod 
Hkkj dks cjlhe ds jksxtud eSØksQksfeuk ,oa 
Ldysjksf’kuh;k Lis”kht dks jksdus ds fy;s v/;;u fd;k 
x;kA de ,oa e/;e nks esa vk.kfod Hkkj ds dkbVkslu dk 
izHkko jksxtud ds izHkko dks jksdus esa l{ke ik;k x;k 
;|fi de vk.kfod Hkkj okys T;knk l{ke FksA

fjtdk esa ekSLkeh ?kVukvksa ls irk pyk fd ekWgw dk izdksi 
tuojh&ekpZ ds chp ik;k x;kA fdUrq Qjojh ds nwljs 
lIrkg esa bldh la[;k lokZf/kd ¼140@ruk½ FkhA f”kdkjh

3-2-4 lhost ikuh ls nh?kZ dkyhu flapkbZ dk 
e`nk&ty&ikni&Ik’kqvksa esa Hkkjh /kkrqvksa ds lap; 
ij izHkko

3-2-5 cjlhe ds ruk ,oa tM+ xyu jksx dk 
VªkbdksMekZ&dkbVkslsu la;kstu }kjk izca/ku 

3-2-6 fjtdk esa pkjk ,oa cht mRiknu ij dhVksa ds izHkko 
dk v/;;u

(CRSCIGFRISIL2018020)

(CRSCIGFRISIL20170101)

(CRSCIGFRISIL20110901)

dks laLFkku ds LVs”ku ijh{k.k esa yxk;k x;kA 11 çfof"V;ksa 

ds vkbZohVhlh lefUor ijh{k.k fd;s tk jgs gSaA 5 çfof"V;ksa 

ds LVs”ku ijh{k.k py jgs gSaA laLFkku ls fodflr fdLe 

cqUnsy yksfc;k 1] 2] 4 ,oa dksfguwj fdLe izR;sd ds cht 

mRikfnr dj ,eVh,l esa HkaMkfjr fd;s x;sA

fjtdk esa ukS dVkbZ ls izkIr pkjk fu;a=d fdLe vkuUn&2 

dh rqyuk esa pkj çfof"V;ksa ¼,y&1] ,y&2] ,y&5 ,oa 

,y&6½ ls Øe”k% 15-58] 27-29] 4-35 ,oa 16-32 izfr”kr 

vf/kd gjk pkjk çkIr gqvkA blh izdkj dk Øe “kq"d Hkkj esa 

Hkh ik;k x;kA fu;a=d fdLe ¿vkj vkbZ&88 ¼14-89½ ,oa 

vkuUn&2 ¼14-75 fe-xzk-@xzk-½À dh vis{kkd`r çfof"V 

,y&2 esa fQuksfyd ?kVd lokZf/kd ¼15-38½ ik;k x;kA 

lHkh çfof"V;k¡ us flafpr ,oa lhfer flapkbZ ds lkFk leku 

:Ik ls gjk ,oa “kq"d pkjs dk mRiknu fn;kA lHkh 8 

,lslUl us ekWgw ds izfr e/;e lgu”khyrk fn[kk;h dsoy 

,y&4 dks NksM+dj tks ekgw ds fy;s lqxzkgh ik;h x;hA 

v)Z”kq"d {ks=ksa ds fdlkuksa dh mRikndrk o vk; esa lrr~ 

o`f) gsrq flafpr n”kk esa 1 gsDVs;j {ks=Qy dk ,d lesfdr 

d`f"k iz.kkyh ekWMy fodflr fd;k x;kA bl ekWMy esa 0-3 

gs- esa ewaxQyh&xsagWw Qly ra=] 0-25 gs- {ks= esa ljlksa &Tokj] 

0-2 gs- esa o"kZ Ik;ZUr gjk pkjk mRiknu ra= ¼ladj cktjk 

usfi;j $ yksfc;k & cjlhe½] 0-2 gs- esa ,xzh&gksVhZdYpj] 

,d xk; o ,d HkSal rFkk 0-05 gs- esa eNyh rkykc FksA bl 

{ks= esa lkekU;r;k flafpr d`"kdksa dh vk; 40000 ls 50000 

#- @gs-@o"kZ jgrh Fkh tks fd mijksDr ekWMy }kjk c<+dj 

108638 #-@gs-@o"kZ gks xbZ lkFk gh 1 #i;s ds fuos”k ij 

1-58 #- dh vk; ntZ dh xbZA

fofHkUu Qly dh vyx&vyx voLFkkvk as e as ok’ikRs ltuZ  
fu/kkfZ jr dju s d s fy; s [kjhQ 2018 e as pkj Qly i.z kkfy;k ¡
tlS  s cktjk lda j ufs i;j ¼,dy½] Vh-,l-,p- ¼,dy½] cktjk

3-2 tSfod ,oa vtSfod ncko izca/ku ,oa tyok;q 
leqRFkku’khy pkjk mRiknu

3-2-1 fjtdk esa pkjk mRiknu] xq.koRrk] tSfod ,oa 
vtSfod lgu’khyrk ds fy, iztuu

3-2-2 i’kq vk/kkfjr lesfdr d`f"k iz.kkfy;ksa }kjk 

e/;&Hkkjr ds v)Z&’kq”d fdlkuksa dh mRikndrk o 

vk; esa lrr~ fodkl 

3-2-3   ?kkl vk/kkfjr vUr% Qly ra=ksa dh ty ek¡x

(CRSCIGFRICIL20130206)

(CRSCIGFRISIL20160201)
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3-3-2 f=Lrjh; ou&pjkxkg i)fr esa >kfM+;ksa dk 
ewY;kadu

3-3-3 vatu o`{k vk/kkfjr f=Lrjh; ou&pjkxkg i)fr 
esa dSuksih izca/ku

(CRSCIGFRISIL201700303)

(CRSCIGFRISIL201800303)

f=Lrjh; ou&pjkxkg i)fr esa vatu o`+{k vkSj >kM+hnkj 
iztkfr;ksa dks 4x4 ehVj dh nwj ij yxkus ls ¼7-09 Vu@gs-½ 
rFkk 6x4 ehVj ij yxkus ¼7-85 Vu@gs-½ dh rqyuk esa 6x6 
ehVj dh nwjh ij yxkus ls vatu ?kkl vkSj LVkbykslsafFkl 
fl;kczkuk ls “kq"d pkjs dk mRiknu vf/kd ¼8-32 Vu@gs-½ 
izkIr gqvkA >kfM+;ksa esa [ksj ¼3-29 ehVj½ vkSj ?kksaV ¼3-22 
ehVj½ dh rqyuk esa csj dh Å¡pkbZ ¼3-53 ehVj½ vf/kd FkhA 
tcfd rus dh eksVkbZ [ksj esa ¼7-75 lseh½ lokZf/kd] 
rRi”pkr~ ?kksaV ¼7-11 lseh½ rFkk csj ¼6-38 lseh½ esa FkhA 
vatu o`{k dh Å¡pkbZ ,oa eksVkbZ Øe”k% 3-27 ehVj ,oa 5-82 
lseh FkhA ifRr;ksa ls pkjk esa vatu o`{k ds lkFk [ksj dks 
yxkus ls [ksj ¼0-68 Vu@gs-½ ,oa ?kksaV ¼0-72 Vu@gs-½ dh 
rqyuk eas csj ls vf/kd ifRr;ka ¼0-81 Vu@gs-½ izkIr gq;hA 
tcfd tykÅ ydM+h vatu o`{k ds lkFk [ksj dks yxkus ls 
[ksj esa lokZf/kd ¼0-73 Vu@g-s ½ rRi”pkr ~ cjs  ¼0-70 Vu@g-s ½ 
rFkk ?kksaV ¼0-67 Vu@gs-½ esa FkhA ØwM izksVhu vatu ?kkl esa 
6-81 izfr”kr ,oa [ksj esa 15-5 izfr”kr FkhA ,u-Mh-,Q- ?kksaV 
esa 49-0 izfr”kr ls ysdj vatu ?kkl esa 76-8 izfr”kr FkkA 
tcfd ,-Mh-,Q- csj esa 35-4 izfr”kr ,oa vatu ?kkl esa 51-9 
izfr”kr FkkA 1 izfr”kr nkuk nsus ls HksaM+ksa eas Mh-,e-vkbZ- 3-96 
izfr”kr vkSj Mh-,e- vkSj vks-,e- dh ikpdrk Øe”k% 62-9 
izfr”kr vkSj 65-6 izfr”kr FkhA HksaM+ dks f=Lrjh; 
ou&pjkxkg esa pjkus ls muds otu esa 60 xzk-@fnu o`f) 
ik;h x;hA 

vta u o{̀k vk/kkfjr ou&pjkxkg i)fr e as vta u o{̀k dh 30 
ifz r”kr duS kis h NVW kb Z l s ifRr;k as l s pkjk ¼0-93 Vu@g-s ½ vkjS  
tykÅ ydMh+  ¼1-76 Vu@g-s ½] 45 ifz r”kr duS kis h NVW kb Z l s ¼1-
21 vkjS  2-33 Vu@g-s ½ dh ryq uk e as 60 ifz r”kr duS kis h NVW kb Z l s
ifRr;k as l s pkjk ¼1-48 Vu@g-s ½ vkjS  tykÅ ydMh+  ¼2-74 
Vu@g-s ½ vf/kd ikz Ir gbq AZ  vta u o{̀k e as 11 o"k Z e as dkcuZ  LVkd 
10-9 Vu@g-s  FkkA vta u o{̀k e a s Åij vkjS  uhp s d s dkcuZ  LVkd dk 
ifz r”kr Øe”k% 78-4 vkjS  21-6 FkkA ?kklk as e as lokfZ /kd “k"q d pkj s
dk mRiknu /koy w /kkl l s ¼7-91 Vu@g-s ½ rRi”pkr ~ vta u ?kkl 
¼7-62 Vu@g-s ½ ,o a fxuh ?kkl ¼6-19 Vu@g-s ½ e as ikz Ir gvq kA 
Hkfw e e as ueh vDVcw j 2018 l s Qjojh 2019 d s e/; fxuh ?kkl eas

dhV ysMh ckMZ foVy dh la[;k 4@ruk ik;h x;hA ekWgw 
dh la[;k ij o’kkZ dk udkjkRed rFkk gok&rkiØe dk 
izHkko ldkjkRed ik;k x;kA jklk;fud vkbZih,e ,oa 
jklk;fud $ tSfod vkbZih,e nksuksa dk izHkko fjtdk pkjk 
,oa cht mRiknu ij leku :Ik ls ik;k x;kA ekWgw fu;a=.k 
gsrq iz;ksx fd;s tkus okys lHkh tSfod dhVuk”kd ifjHk{kh 
¼dhV f”kdkfj;ksa½ ,oa e/kqefD[k;ksa ds fy, lqjf{kr ik;s x;sA 
vkbZih,e ekWMy esa 3000 ihih,e ¼@ 5 fe-
yh-@fd-xzk- cht½] i.khZ; fNM+dko MkbesFkks,V ¼@ 1-5 fe-
yh-@yh-½] bfeMkDyksjksfizM ¼@ 0-3 fe-yh-@yh-½] csosfj;k 
csfl;kuk ¼@ 5 xzk-@yh-½ rFkk ,tkfMjsfDVu 3000 ihih,e 
¼@ 5 fe-yh-@yh-½ dk izHkko lHkh rjg ds dhV fu;a=.k esa 
izHkkoh ik;k x;kA dVkbZ ds le; bu dhVuk”kdksa dk izHkko 
ek= bfeMkDyksjksfizM ¼0-037 ihih,e½ dks NksM+ mfpr ik;k 
x;kA  

pkjk o`{k vk/kkfjr ou pjkxkg i)fr ds v/;;u esa ;g 

ik;k x;k fd fofHkUu pkjk o`{kksa ds lkFk yxh cgqo"khZ; ?kklksa 

esa lokZf/kd gjk pkjk mit fxuh ?kkl ¼30-2 Vu@gs-½ 

rRi”pkr~ /koyw ?kkl ¼19-0 Vu@gs-½ ,oa vatu ?kkl ¼11-9 

Vu@gs-½ ls izkIr gq;hA LVkbyks ,oa DykbVksfj;k nyguh 

pkjs dh xgurk dkQh de gks x;h vkSj mlds LFkku dks 

lkFk yxh ?kklksa }kjk ?ksj fy;k x;kA fofHkUu pkjk o`{kksa esa 

lokZf/kd Å¡pkbZ ns”kh ccwy ¼5-04 eh-½] rRi”pkr~ “kgrwr ¼4-

48 eh-½] ikdM+ ¼4-31 eh-½ rFkk egqvk ¼2-32 eh-½ esa ik;h 

x;h] tcfd vk/kkj ij ¼lhMh½ ,oa czsLV gkbV ij rus 

¼Mhch,p½ dh eksVkbZ lokZf/kd ikdM+ ¼16-01 ,oa 11-56½ 

rRi”pkr~ ns”kh ccwy ¼13-35 ,oa 10-3½] “kgrwr ¼10-92 ,oa 7-

78½ rFkk egqvk ¼5-95 ,oa 3-67 lseh½ esa ik;h x;hA lokZf/kd 

dVkbZ&NWVkbZ tSoHkkj ¼”kk[kk;sa $ ifRr;ka½ mit ikdM+ 

¼10-22½ rRi”pkr~ “kgrwr ¼7-36½] ns”kh ccwy ¼5-60½ ,oa 

egqvk ¼0-94 fd-xzk-@ikS/k½ esa izkIr gq;hA e`nk esa 0&15 ,oa 

15&30 lseh dh xgjkbZ ij e`nk vEyrk ¼ih,p½ 6-43&6-64] 

miyC/k dkcZu 0-5&0-7 izfr”kr] miyC/k u=tu 166-

5&240-83] miyC/k QkLQksjl 6-47&8-33 ,oa miyC/k 

iksVk”k 109-53&197-27 fd-xzk-@gs- ik;h x;hA 

,tkfMjsfDVu 

3-3 % pjkxkg lfgr fofHkUu Hkw&mi;ksx iz.kkyh esa pkjk 

mRiknu dk fofof/kdj.k ,oa fVdkÅ l?kuhdj.k

3-3-1 ou pjkxkg i)fr }kjk o"kZ Ik;ZUr gjs pkjs dh 

miyC/krk

(CRSCIGFRISIL20100301) 
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lda j ufs i;j $ ykfs c;k ¼ch,y&2½ ,o a Vh-,l-,p $ XOkkj 
¼chth&2½ yxkb Z xbAZ  otu vk/kkfjr ykblhehVj dk mi;kxs  
djr s g;q  s nfS ud ok’ikRs ltuZ  dh x.kuk dh xbAZ  iuS  x.q kkda  grs  q
ikp¡  idz kj d s ekMyk as ¼D;Uw p] lMS j+ ] ijjs k] ,yu ,o a ibwz V rFkk 
vkja ts ½ dk i;z kxs  djr s g;q  s mud s ryq ukRed v/;;u ¼o"k Z
2011&16½ d s vk/kkj ij lMS j+  ekMW y ¼vkj-,e-,l-b Z =0-25 ,o a
,-b-Z  =0-70½ cgs rj ik;k x;kA

dkuiqj] okjk.klh ,oa Hkksiky ds ifjuxfj; {ks=ksa ls lVs 
lhost ikuh ,oa Hkw&ty ls flafpr [ksrksa ls lhost ikuh] 
Hkw&ty ,oa feV~Vh ds uewus ,df=r fd;s x;sA lhost ikuh 
ls flafpr e`nk esa ih ,p de rFkk fo/kqr pkydrk Hkw&ty 
ls flafpr e`nk dh rqyuk esa vf/kd ik;h x;hA okjk.klh] 
dkuiqj ,oa Hkksiky esa lhost ikuh ls flafpr e`nkvksa esa 
Hkw&ty ls flafpr e`nkvksa dh rqyuk esa tSfod dkcZu dh 
ek=k Øe”k% 0-07]0-05 ,oa 0-06 izfr”kr  vf/kd ik;h x;hA 
lhost ikuh ls flafpr e`nkvksa esa miyC/k u=tu] QkWLQksjl 
vkSj iksVsf”k;e dh ek=k Øe”k% 241-7&338-1] 20-7&51-3 
vkSj 181-4&562-4 fd-xzk-@gs- ik;h x;h] tks fd xgjkbZ ds 
lkFk ?kVrh x;hA lHkh txgksa ij lhost ikuh ds uewuksa dk 
ih ,p 6-78 ls 7-62 rd rFkk fo/kqr pkydrk 0-28 ls 0-60 

-1Mslh lkbeu  ik;h x;hA  blds vfrfjDr lhost ty ds 
uewuksa esa _.kk;u ,oa /kuk;u dh ek=k vf/kd ik;h x;hA  

dkbVkslu ¼800&1000 ihih,e½ ds vyx&vyx vk.kfod 
Hkkj dks cjlhe ds jksxtud eSØksQksfeuk ,oa 
Ldysjksf’kuh;k Lis”kht dks jksdus ds fy;s v/;;u fd;k 
x;kA de ,oa e/;e nks esa vk.kfod Hkkj ds dkbVkslu dk 
izHkko jksxtud ds izHkko dks jksdus esa l{ke ik;k x;k 
;|fi de vk.kfod Hkkj okys T;knk l{ke FksA

fjtdk esa ekSLkeh ?kVukvksa ls irk pyk fd ekWgw dk izdksi 
tuojh&ekpZ ds chp ik;k x;kA fdUrq Qjojh ds nwljs 
lIrkg esa bldh la[;k lokZf/kd ¼140@ruk½ FkhA f”kdkjh

3-2-4 lhost ikuh ls nh?kZ dkyhu flapkbZ dk 
e`nk&ty&ikni&Ik’kqvksa esa Hkkjh /kkrqvksa ds lap; 
ij izHkko

3-2-5 cjlhe ds ruk ,oa tM+ xyu jksx dk 
VªkbdksMekZ&dkbVkslsu la;kstu }kjk izca/ku 

3-2-6 fjtdk esa pkjk ,oa cht mRiknu ij dhVksa ds izHkko 
dk v/;;u

(CRSCIGFRISIL2018020)

(CRSCIGFRISIL20170101)

(CRSCIGFRISIL20110901)

dks laLFkku ds LVs”ku ijh{k.k esa yxk;k x;kA 11 çfof"V;ksa 

ds vkbZohVhlh lefUor ijh{k.k fd;s tk jgs gSaA 5 çfof"V;ksa 

ds LVs”ku ijh{k.k py jgs gSaA laLFkku ls fodflr fdLe 

cqUnsy yksfc;k 1] 2] 4 ,oa dksfguwj fdLe izR;sd ds cht 

mRikfnr dj ,eVh,l esa HkaMkfjr fd;s x;sA

fjtdk esa ukS dVkbZ ls izkIr pkjk fu;a=d fdLe vkuUn&2 

dh rqyuk esa pkj çfof"V;ksa ¼,y&1] ,y&2] ,y&5 ,oa 

,y&6½ ls Øe”k% 15-58] 27-29] 4-35 ,oa 16-32 izfr”kr 

vf/kd gjk pkjk çkIr gqvkA blh izdkj dk Øe “kq"d Hkkj esa 

Hkh ik;k x;kA fu;a=d fdLe ¿vkj vkbZ&88 ¼14-89½ ,oa 

vkuUn&2 ¼14-75 fe-xzk-@xzk-½À dh vis{kkd`r çfof"V 

,y&2 esa fQuksfyd ?kVd lokZf/kd ¼15-38½ ik;k x;kA 

lHkh çfof"V;k¡ us flafpr ,oa lhfer flapkbZ ds lkFk leku 

:Ik ls gjk ,oa “kq"d pkjs dk mRiknu fn;kA lHkh 8 

,lslUl us ekWgw ds izfr e/;e lgu”khyrk fn[kk;h dsoy 

,y&4 dks NksM+dj tks ekgw ds fy;s lqxzkgh ik;h x;hA 

v)Z”kq"d {ks=ksa ds fdlkuksa dh mRikndrk o vk; esa lrr~ 

o`f) gsrq flafpr n”kk esa 1 gsDVs;j {ks=Qy dk ,d lesfdr 

d`f"k iz.kkyh ekWMy fodflr fd;k x;kA bl ekWMy esa 0-3 

gs- esa ewaxQyh&xsagWw Qly ra=] 0-25 gs- {ks= esa ljlksa &Tokj] 

0-2 gs- esa o"kZ Ik;ZUr gjk pkjk mRiknu ra= ¼ladj cktjk 

usfi;j $ yksfc;k & cjlhe½] 0-2 gs- esa ,xzh&gksVhZdYpj] 

,d xk; o ,d HkSal rFkk 0-05 gs- esa eNyh rkykc FksA bl 

{ks= esa lkekU;r;k flafpr d`"kdksa dh vk; 40000 ls 50000 

#- @gs-@o"kZ jgrh Fkh tks fd mijksDr ekWMy }kjk c<+dj 

108638 #-@gs-@o"kZ gks xbZ lkFk gh 1 #i;s ds fuos”k ij 

1-58 #- dh vk; ntZ dh xbZA

fofHkUu Qly dh vyx&vyx voLFkkvk as e as ok’ikRs ltuZ  
fu/kkfZ jr dju s d s fy; s [kjhQ 2018 e as pkj Qly i.z kkfy;k ¡
tlS  s cktjk lda j ufs i;j ¼,dy½] Vh-,l-,p- ¼,dy½] cktjk

3-2 tSfod ,oa vtSfod ncko izca/ku ,oa tyok;q 
leqRFkku’khy pkjk mRiknu

3-2-1 fjtdk esa pkjk mRiknu] xq.koRrk] tSfod ,oa 
vtSfod lgu’khyrk ds fy, iztuu

3-2-2 i’kq vk/kkfjr lesfdr d`f"k iz.kkfy;ksa }kjk 

e/;&Hkkjr ds v)Z&’kq”d fdlkuksa dh mRikndrk o 

vk; esa lrr~ fodkl 

3-2-3   ?kkl vk/kkfjr vUr% Qly ra=ksa dh ty ek¡x

(CRSCIGFRICIL20130206)

(CRSCIGFRISIL20160201)
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3-3-2 f=Lrjh; ou&pjkxkg i)fr esa >kfM+;ksa dk 
ewY;kadu

3-3-3 vatu o`{k vk/kkfjr f=Lrjh; ou&pjkxkg i)fr 
esa dSuksih izca/ku

(CRSCIGFRISIL201700303)

(CRSCIGFRISIL201800303)

f=Lrjh; ou&pjkxkg i)fr esa vatu o`+{k vkSj >kM+hnkj 
iztkfr;ksa dks 4x4 ehVj dh nwj ij yxkus ls ¼7-09 Vu@gs-½ 
rFkk 6x4 ehVj ij yxkus ¼7-85 Vu@gs-½ dh rqyuk esa 6x6 
ehVj dh nwjh ij yxkus ls vatu ?kkl vkSj LVkbykslsafFkl 
fl;kczkuk ls “kq"d pkjs dk mRiknu vf/kd ¼8-32 Vu@gs-½ 
izkIr gqvkA >kfM+;ksa esa [ksj ¼3-29 ehVj½ vkSj ?kksaV ¼3-22 
ehVj½ dh rqyuk esa csj dh Å¡pkbZ ¼3-53 ehVj½ vf/kd FkhA 
tcfd rus dh eksVkbZ [ksj esa ¼7-75 lseh½ lokZf/kd] 
rRi”pkr~ ?kksaV ¼7-11 lseh½ rFkk csj ¼6-38 lseh½ esa FkhA 
vatu o`{k dh Å¡pkbZ ,oa eksVkbZ Øe”k% 3-27 ehVj ,oa 5-82 
lseh FkhA ifRr;ksa ls pkjk esa vatu o`{k ds lkFk [ksj dks 
yxkus ls [ksj ¼0-68 Vu@gs-½ ,oa ?kksaV ¼0-72 Vu@gs-½ dh 
rqyuk eas csj ls vf/kd ifRr;ka ¼0-81 Vu@gs-½ izkIr gq;hA 
tcfd tykÅ ydM+h vatu o`{k ds lkFk [ksj dks yxkus ls 
[ksj esa lokZf/kd ¼0-73 Vu@g-s ½ rRi”pkr ~ cjs  ¼0-70 Vu@g-s ½ 
rFkk ?kksaV ¼0-67 Vu@gs-½ esa FkhA ØwM izksVhu vatu ?kkl esa 
6-81 izfr”kr ,oa [ksj esa 15-5 izfr”kr FkhA ,u-Mh-,Q- ?kksaV 
esa 49-0 izfr”kr ls ysdj vatu ?kkl esa 76-8 izfr”kr FkkA 
tcfd ,-Mh-,Q- csj esa 35-4 izfr”kr ,oa vatu ?kkl esa 51-9 
izfr”kr FkkA 1 izfr”kr nkuk nsus ls HksaM+ksa eas Mh-,e-vkbZ- 3-96 
izfr”kr vkSj Mh-,e- vkSj vks-,e- dh ikpdrk Øe”k% 62-9 
izfr”kr vkSj 65-6 izfr”kr FkhA HksaM+ dks f=Lrjh; 
ou&pjkxkg esa pjkus ls muds otu esa 60 xzk-@fnu o`f) 
ik;h x;hA 

vta u o{̀k vk/kkfjr ou&pjkxkg i)fr e as vta u o{̀k dh 30 
ifz r”kr duS kis h NVW kb Z l s ifRr;k as l s pkjk ¼0-93 Vu@g-s ½ vkjS  
tykÅ ydMh+  ¼1-76 Vu@g-s ½] 45 ifz r”kr duS kis h NVW kb Z l s ¼1-
21 vkjS  2-33 Vu@g-s ½ dh ryq uk e as 60 ifz r”kr duS kis h NVW kb Z l s
ifRr;k as l s pkjk ¼1-48 Vu@g-s ½ vkjS  tykÅ ydMh+  ¼2-74 
Vu@g-s ½ vf/kd ikz Ir gbq AZ  vta u o{̀k e as 11 o"k Z e as dkcuZ  LVkd 
10-9 Vu@g-s  FkkA vta u o{̀k e a s Åij vkjS  uhp s d s dkcuZ  LVkd dk 
ifz r”kr Øe”k% 78-4 vkjS  21-6 FkkA ?kklk as e as lokfZ /kd “k"q d pkj s
dk mRiknu /koy w /kkl l s ¼7-91 Vu@g-s ½ rRi”pkr ~ vta u ?kkl 
¼7-62 Vu@g-s ½ ,o a fxuh ?kkl ¼6-19 Vu@g-s ½ e as ikz Ir gvq kA 
Hkfw e e as ueh vDVcw j 2018 l s Qjojh 2019 d s e/; fxuh ?kkl eas

dhV ysMh ckMZ foVy dh la[;k 4@ruk ik;h x;hA ekWgw 
dh la[;k ij o’kkZ dk udkjkRed rFkk gok&rkiØe dk 
izHkko ldkjkRed ik;k x;kA jklk;fud vkbZih,e ,oa 
jklk;fud $ tSfod vkbZih,e nksuksa dk izHkko fjtdk pkjk 
,oa cht mRiknu ij leku :Ik ls ik;k x;kA ekWgw fu;a=.k 
gsrq iz;ksx fd;s tkus okys lHkh tSfod dhVuk”kd ifjHk{kh 
¼dhV f”kdkfj;ksa½ ,oa e/kqefD[k;ksa ds fy, lqjf{kr ik;s x;sA 
vkbZih,e ekWMy esa 3000 ihih,e ¼@ 5 fe-
yh-@fd-xzk- cht½] i.khZ; fNM+dko MkbesFkks,V ¼@ 1-5 fe-
yh-@yh-½] bfeMkDyksjksfizM ¼@ 0-3 fe-yh-@yh-½] csosfj;k 
csfl;kuk ¼@ 5 xzk-@yh-½ rFkk ,tkfMjsfDVu 3000 ihih,e 
¼@ 5 fe-yh-@yh-½ dk izHkko lHkh rjg ds dhV fu;a=.k esa 
izHkkoh ik;k x;kA dVkbZ ds le; bu dhVuk”kdksa dk izHkko 
ek= bfeMkDyksjksfizM ¼0-037 ihih,e½ dks NksM+ mfpr ik;k 
x;kA  

pkjk o`{k vk/kkfjr ou pjkxkg i)fr ds v/;;u esa ;g 

ik;k x;k fd fofHkUu pkjk o`{kksa ds lkFk yxh cgqo"khZ; ?kklksa 

esa lokZf/kd gjk pkjk mit fxuh ?kkl ¼30-2 Vu@gs-½ 

rRi”pkr~ /koyw ?kkl ¼19-0 Vu@gs-½ ,oa vatu ?kkl ¼11-9 

Vu@gs-½ ls izkIr gq;hA LVkbyks ,oa DykbVksfj;k nyguh 

pkjs dh xgurk dkQh de gks x;h vkSj mlds LFkku dks 

lkFk yxh ?kklksa }kjk ?ksj fy;k x;kA fofHkUu pkjk o`{kksa esa 

lokZf/kd Å¡pkbZ ns”kh ccwy ¼5-04 eh-½] rRi”pkr~ “kgrwr ¼4-

48 eh-½] ikdM+ ¼4-31 eh-½ rFkk egqvk ¼2-32 eh-½ esa ik;h 

x;h] tcfd vk/kkj ij ¼lhMh½ ,oa czsLV gkbV ij rus 

¼Mhch,p½ dh eksVkbZ lokZf/kd ikdM+ ¼16-01 ,oa 11-56½ 

rRi”pkr~ ns”kh ccwy ¼13-35 ,oa 10-3½] “kgrwr ¼10-92 ,oa 7-

78½ rFkk egqvk ¼5-95 ,oa 3-67 lseh½ esa ik;h x;hA lokZf/kd 

dVkbZ&NWVkbZ tSoHkkj ¼”kk[kk;sa $ ifRr;ka½ mit ikdM+ 

¼10-22½ rRi”pkr~ “kgrwr ¼7-36½] ns”kh ccwy ¼5-60½ ,oa 

egqvk ¼0-94 fd-xzk-@ikS/k½ esa izkIr gq;hA e`nk esa 0&15 ,oa 

15&30 lseh dh xgjkbZ ij e`nk vEyrk ¼ih,p½ 6-43&6-64] 

miyC/k dkcZu 0-5&0-7 izfr”kr] miyC/k u=tu 166-

5&240-83] miyC/k QkLQksjl 6-47&8-33 ,oa miyC/k 

iksVk”k 109-53&197-27 fd-xzk-@gs- ik;h x;hA 

,tkfMjsfDVu 

3-3 % pjkxkg lfgr fofHkUu Hkw&mi;ksx iz.kkyh esa pkjk 

mRiknu dk fofof/kdj.k ,oa fVdkÅ l?kuhdj.k

3-3-1 ou pjkxkg i)fr }kjk o"kZ Ik;ZUr gjs pkjs dh 

miyC/krk

(CRSCIGFRISIL20100301) 
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x;hA e/;e d`Uru }kjk nksuksa fdLeksa yfyr ¼14-46 

Vu@gs-½ ,oa “osrk ¼14-84 Vu@gs-½ esa vf/kd mit ntZ dh 

x;hA Qyksa dh HkkSfrd jklk;fud xq.koRrk Hkh fdLeksa ,oa 

d`Uru }kjk izHkkfor ik;h x;hA e/;e d`Uru fd;s x;s ikS/ks 

esa xq.kOkRrk;qDr Qy ik;s x;sA ve:n ds vUr% LFkku esa 

mxus okyh cgqo"khZ; ?kkl ls izkIr “kq"d pkjk Hkkj ij fdLeksa 

,oa d`Uru dk dksbZ izHkko ugha ik;k x;kA lEiw.kZ HkaMkfjr 

dkcZu ¼7-92&11-34 Vu@gs-½ ij d`Uru dk ,oa fdLeksa dk 

izHkko ugha ik;k x;kA HkaMkfjr dkcZu esa Hkwfe ds mijh 

okuLifrd o`f) dh Hkkxhnkjh 78-9&84-7 izfr”kr rFkk 

Hkwfexr okuLifrd o`f) dh Hkkxhnkjh 15-3&21-1 izfr”kr 

ntZ dh x;hA

cknke vk/kkfjr m|ku pjkxkg i)fr esa vUr% LFkku esa 

lL; Qly QSysfjl $ VªkbQksfy;e izVsUl ¼Vh&8½ yxkus 

ls U;wure [kjirokj xgurk ¼128-3½ ik;h x;h tcfd 

lokZf/kd [kjirokj xgurk fu;a=d ds lkFk ¼1695-6½ ik;h 

x;hA Vh&8 ds lkFk lokZf/kd [kjirokj fu;a=.k {kerk 

¼56-35 izfr”kr½ ik;h x;hA blh mipkj ¼Vh&8½ ds lkFk 

lokZf/kd gjk ¼32-9 Vu½ gS rFkk “kq"d pkjk ¼10-6 Vu@gs-½ 

mit ik;h x;h] rRi”pkr~ VkyQsLD;w $ jsM Dyksoj 

ds lkFk gjk pkjk ¼29-1 Vu½ rFkk “kq"d pkjk ¼8-2 

Vu@gs-½ izkIr fd;k x;kA 

cqansy[kaM {ks= ¼23 ° 8 ̂& 26 ° 31^ N vkSj 78 ° 11 ̂& 81 ° 

31^ E½ tksfd mRrj izns”k ,oa e/; izns”k ds 13 ftyksa dks 

lekfgr djrk gS vkSj 71602 oxZ fdyksehVj {ks=Qy ij 

QSyk gqvk gS] ds ?kkl ds eSnkuksa ds vk/kkj ekufp= vkSj 

fo"k;xr ijrksa dks cukus ds fy, ,lvkvs kb Z Vkis k's khV u-a  54 

d-s ] ,y-]ts-] ih-] vks-] 63 ,-] ch-] lh-] Mh-] ,p-] th-] 55 vkbZ- 

vkSj 65 ,e- dk mi;ksx fd;k x;kA 

v/;;u {ks= ds Hkw&vk—fr çk:i ¼ySaMlSV 5@7@8½ esa 

;w,lth,l vFkZ ,DlIyksjj dh DykmM&Ýh mixzg 

Nfofp=ksa dks 5 lky ds varjky ¼2003] 2008] 2013 vkSj 

2018½ esa ?kkl ds eSnku ij vLFkk;h ifjorZuksa dk irk

3-3-5 d'ehj ds djsok Å¡ph igkM+h Hkwfe ij cknke 

vk/kkfjr m|ku pjkxkg i)fr 

3-3-6 ySaMlSV le; J`a[kyk Nfofp=ksa ds vk/kkj ij 

ouLifr;kas dk LFkkfud vLFkk;h ifjorZu vkSj 

Hkfo"; dh ço`fÙk;ksa dk vk¡dyu

(CRSCIGFRISIL20141002)

(CRSCIGFRISIL20180302)

¼Vh&6½ 

¼12-02 ifz r”kr½] vta u ?kkl ¼12-37 ifz r”kr½ dh ryq uk e as /koy w
?kkl fd eǹk e as ueh ¼12-83 ifz r”kr½ vf/kd FkhA blh idz kj 
vta u o{̀k d s 60 ifz r”kr l s vf/kd dUS kkis h NVW kb Z l s e`nk esa ueh 
¼11-9 ifz r”kr½] 45 ifz r”kr NVW kb Z l s ¼12-3 ifz r”kr½ dh ryq uk 
e as de NVW kb Z l s eǹk e as vf/kd ueh ¼13-0 ifz r”kr½ FkhA               

 

vkaoyk vk/kkfjr m|ku pjkxkg ikfjfLFkfrd ra= esa 

lw{e iks"kd rRoksa }kjk izca/ku 

11 o"kZ iqjkus LFkkfir vkaoyk vk/kkfjr m|ku&pjkxkg 

i)fr esa o`{kksa ij lw{e iks"kd rRoksa ¼ftad ,oa cksjku½ ds 

i.khZ; fNM+dko ds }kjk ikfjfLFkfrdh ra= mRikndrk esa 

lq/kkj ds fy;s ijh{k.k fd;k x;kA ijh{k.k ds izFke o"kZ esa 

;g ik;k x;k fd vkaoyk o`{kksa dh dSuksih NksM+dj ikS/kksa dh 

o`f) ij dksbZ izHkko ugha iM+kA lokZf/kd dSuksih ¼6-2 eh-½ 

cksjsDl @ 0-5 izfr”kr $ ftad lYQsV @ 0-25 izfr”kr ds 

i.khZ; fNM+dko ds lkFk ik;h x;hA lokZf/kd QyksRiknu 

¼13-0 Vu@gs-½ Hkh blh lkUærk ds fNM+dko ds lkFk ik;k 

x;kA lHkh lkUærk ds lw{e rRoksa dk i.khZ; fNM+dko Qyksa 

ds HkkSfrd jklk;fud xq.koRrk fu;ked ls vis{kkd`r vPNs 

ik;s x;sA vkaoyk o`{k ds vUr% LFkku esa yxs cgqo"khZ; ?kkl 

ds “kq"d Hkkj mit ij i.khZ; fNM+dko dk dksbZ izHkko ugha 

ik;k x;k] vkSlr mit 6-0 Vu@gs- ik;h x;hA vkaoyk o`{k 

}kjk lEiw.kZ dkcZu dk HkaMkj.k 8-9&11-9 Vu@gs- ik;k x;k 

ftl ij i.khZ; fNM+dko dk dksbZ izHkko ugha ns[kk x;kA 

HkaMkfjr dkcZu esa Hkwfe ds Åij okuLifrd o`f) dh 

Hkkxhnkjh 79-3&81-1 izfr”kr rFkk Hkwfexr okuLifr o`f) 

dh Hkkxhnkjh 18-9&20-7 izfr”kr ntZ dh x;hA 

ve:n vk/kkfjr m|ku pjkxkg ikfjfLFkfrd ra= esa 

d`Uru çcU/ku

10 o"kZ iqjkus LFkkfir ve:n vk/kkfjr m|ku pjkxkg 

i)fr esa ikfjfLFkfrdh ra= mRikndrk esa d`Uru izcU/ku 

}kjk lq/kkj gsrq ijh{k.k fd;k x;kA ijh{k.k ds izFke o"kZ esa 

ikS/kksa dh o`f) ij d`Uru ,oa fdLeksa dk dksbZ izHkko ugha ns[kk 

x;kA e/;e d`Uru ds lkFk “osrk fdLe dh dSuksih 

lokZf/kd ¼5-8 eh-½ ntZ dh x;hA fdLeksa dk Qy mit ij 

lkFkZd izHkko ik;k x;kA yfyr fdLe ¼13-1 Vu@gs-½ esa 

“osrk dh vis{kkd`r 10-4 izfr”kr vf/kd mit ik;h x;hA 

d`Uru fd;s gq;s o`{kksa esa vd`fUrr o`{kksa ls vf/kd mit ik;h

3-3-4 LFkkfir m|ku pjkxkg i)fr esa ikfjfLFkfrdh ra= 

mRikndrk dk ewY;kadu

(CRSCIGFRISIL20180304)
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lw{ethoksa dks vtSfod ncko lgu”khyrk ¼vEyh;] yo.kh; 
,oa {kkjh; e`nkvksa½ bufoVªksa ijh{k.k ds fy;s iz{ks= dh 
lkekU; ,oa leL;kxzLr e`nkvksa esa ewY;kafdr fd;k x;kA 
ewY;kafdr fd;s fofHkUu QkWLQksjl ?kksyd lw{ethoksa esa ls 
Vh&12 mipkj us laLRkqr moZjd ek=k mipkj ds leku 
jgrs gq;s loksZf/kd ikni Å¡pkbZ ¼136-2 lseh½] gjk pkjk 
mit ¼21-8 Vu@gs-½ ,oa “kq"d inkFkZ mit ¼5-85 Vu@gs-½ 
ntZ dhA 

tbZ esa iz;qDr lHkh nl QkWLQksjl ?kksyd lw{ethoksa dks 

pkjk yksfc;k dh ch,y&2 fdLe esa vle dh vEyh; 

e`nkvksa esa ijh{k.k fd;k x;kA vEyh; e`nk esa Vh&10 ¿ih-

,l-ch- 68 ¼3½À mipkj us laLrqr moZjd ek=k ¼23-9 

Vu@gs- gjk pkjk½ ds leku jgrs gq;s vU; lHkh mipkjksa dh 

rqyuk esa lkaf[;dh :Ik ls vf/kd lkFkZd mit ¼25-2 

Vu@gs-½ ntZ dh xbZA ik¡p QkWLQksjl ?kksyd lw{ethoksa 

mipkfjr mipkj esa fcuk chtksaipkj fd;s x;s yksfc;k dh 

rqyuk esa tM+ksa ij xzfFk;ksa dh la[;k ,oa xk¡B@ikni 

lkaf[;dh :Ik ls vf/kd FkhA 

ladj cktjk vk/kkfjr Qly iz.kkyh ¿ladj cktjk usfi;j 

$ ¼yksfc;k&cjlhe½À esa laLrqr moZjd dk 50 izfr”kr $ 

25 izfr”kr iks"kd rRo dsapqvk [kkn ds }kjk $ tSfod [kkn 

ds iz;ksx djus ls Øe”k% cktjk usfi;j ladj ¼38-2 ,oa 9-

5½] yksfc;k ¼13-3 ,oa 3-61½ rFkk cjlhe ¼57-5 ,oa 9-62½ 

Vu@gs- esa gjk ,oa “kq"d pkjk mit] fu;af=r IykWV dh 

rqyuk esa mRiknu esa lkFkZd o`f) ntZ dhA bl iz.kkyh esa 

lesfdr iks"kd rRo izca/ku uss e`nk ds ih,p eku] fo|qr 

pkydrk] tSfod dkcZu] u=tu] QkWLQksjl] iksVk”k rFkk 

lw{e rRoksa dh miyC/kr ek=k dks izHkkfor fd;kA 

vke ,oa phdw vk/kkfjr m|ku&pjkxkg i)fr esa e`nk ueh 

dks cuk;s j[kus ,oa ueh dk vke o phdw dh o`f) ,oa mit 

ij izHkko dk v/;;u djus ds fy;s [kjhQ] 2018 esa [ksr esa 

esaM+ cukbZ xbZA vke ,oa phdw vk/kkfjr m|ku&pjkxkg 

i)fr esa ,dy fxuh ?kkl dh Å¡pkbZ lokZf/kd ik;h x;h

3-4-2 lrr~ pkjk mRiknu vkSj e`nk LokLF; ds fy;s 

usfi;j cktjk vk/kkfjr Qly iz.kkyh esa lesfdr 

iks"kd rRo izca/ku

3-4-3 izk;)hih; Hkkjr ds fy;s fofHkUu m|ku&pjkxkg 

i)fr;ksa dk d`f"k&ikfjfLFkfrd ewY;kadu

(CRSCIGFRISIL20140202)

(CRSCIGFRISIL20120901)

yxkus ds fy, pquk x;kA lHkh pqus gq, fp= fofHkUu LULC 

oxksaZ ds o.kZØeh; fo'ys"k.k ls lacaf/kr =qfV;ksa dh 

laHkkoukvksa dks de djus ds fy, ,d gh ekSle ds pqus x;sA

ERASIMAGINE 2014 l‚¶Vos;j dk mi;ksx djds 

T;kferh; vkSj jsfM;ksesfVªd lq/kkj ds fy, Nfo;ksa dks 

lalksf/kr fd;k x;kA eYVhLisDVªy ySaMlSV Nfo;ka 

¼2003&04] 2009] 2013] 2017 & 18] fp= 3-3-6½ dk ekstsd 

Vwy dh lgk;rk ls lexz fp= cukus ds fy, fd;k x;kA 

vkjthch çk:i esa cSaM çnf'kZr djuk] gesa ,d –'; ds Hkhrj 

fofHkUu fo'ks"krkvksa dks ns[kus vkSj –'; ls vf/kd ifjfpr 

gksus dh vuqefr nsrk gSA pjkbZ Hkwfe] 'kgjh {ks=ksa] taxyksa] 

—f"k vkSj ty fudk;ksa vkfn dh igpku djus ds fy, 

o.kZØeh; o`f) NDVI ¼lkekU;h—r fofHkUu ouLifr 

lwpdkad½ esa cuk;k x;k FkkA ekuo fufeZr oLrqvksa vkSj 

fofHkUu çdkj dh ouLifr;ksa ds chp varj djus ds fy,A 

ArcMap esa LFkkfud fo'ys"kd midj.k dk mi;ksx djukA 

NDVI oxZ ouLifr ?kuRo ds vk/kkj ij cukbZ xbZ A

?kkl ,oa nyguh pkjk Qlyksa ds fp=ksa dks viyksM djds 
oSf”od igqWp ds fy, vkWuykbu ,d csolkbV fodflr dh 
x;hA 1960&70 ds nkSjku ,df=r 60 QSfeyh ds 2560 ?kkl 
,oa nyguh pkjksa ds uewuksa dks LdSuj ds ek/;e ls fMftVy 
fd;k x;kA 60 izfr”kr gjcsfj;e dks mudh ewy tkudkjh 
lkekU; uke] Lohd`r uke] laf{kIr fooj.k] ik;s tkus okys 
LFkku] Qwyus ,oa Qyus dk ekSle ds lkFk fMftVy :Ik ls 
viyksM fd;k x;k gSA bl fMftVy esa vc rd 
113 Lisf”kt tks 97 tsujk rFkk 31 QSfeyh ls gS mudk 
VsDlksukfedy o.kZu fd;k x;k gSA vUr% laLFkkfud ijh{k.k 
ds ckn bl csolkbV dks URL http://igfri.res.in/ 

igfriherbarium.aspx ds lkFk laLFkku ds csolkbV ij 
tkudkjh gsrq fn;k x;kA    

tbZ dh o`f) {kerk ns[kus ds fy, nl QkWLQksjl ?kksyd 

3-3-7 gjcsfj;e dk lqn`<+hdj.k] [kjirokj ,oa 
fMftVyhdj.k

3-4-1 fofHkUu e`nkvksa esa pkjk yksfc;k ds mRiknu gsrq 
QkWLQksjl ?kksyd lw{ethoksa dk xq.ku ,oa 
ewY;kadu

(CRSCIGFRISIL20180301)

(CRSCIGFRISIL20130203)

gjcsfj;e 

3-4 fVdkÅ pkjk mRiknu ds fy;s izkd`frd lalk/ku ,oa 
e`nk LokLF; izca/ku 
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x;hA e/;e d`Uru }kjk nksuksa fdLeksa yfyr ¼14-46 

Vu@gs-½ ,oa “osrk ¼14-84 Vu@gs-½ esa vf/kd mit ntZ dh 

x;hA Qyksa dh HkkSfrd jklk;fud xq.koRrk Hkh fdLeksa ,oa 

d`Uru }kjk izHkkfor ik;h x;hA e/;e d`Uru fd;s x;s ikS/ks 

esa xq.kOkRrk;qDr Qy ik;s x;sA ve:n ds vUr% LFkku esa 

mxus okyh cgqo"khZ; ?kkl ls izkIr “kq"d pkjk Hkkj ij fdLeksa 

,oa d`Uru dk dksbZ izHkko ugha ik;k x;kA lEiw.kZ HkaMkfjr 

dkcZu ¼7-92&11-34 Vu@gs-½ ij d`Uru dk ,oa fdLeksa dk 

izHkko ugha ik;k x;kA HkaMkfjr dkcZu esa Hkwfe ds mijh 

okuLifrd o`f) dh Hkkxhnkjh 78-9&84-7 izfr”kr rFkk 

Hkwfexr okuLifrd o`f) dh Hkkxhnkjh 15-3&21-1 izfr”kr 

ntZ dh x;hA

cknke vk/kkfjr m|ku pjkxkg i)fr esa vUr% LFkku esa 

lL; Qly QSysfjl $ VªkbQksfy;e izVsUl ¼Vh&8½ yxkus 

ls U;wure [kjirokj xgurk ¼128-3½ ik;h x;h tcfd 

lokZf/kd [kjirokj xgurk fu;a=d ds lkFk ¼1695-6½ ik;h 

x;hA Vh&8 ds lkFk lokZf/kd [kjirokj fu;a=.k {kerk 

¼56-35 izfr”kr½ ik;h x;hA blh mipkj ¼Vh&8½ ds lkFk 

lokZf/kd gjk ¼32-9 Vu½ gS rFkk “kq"d pkjk ¼10-6 Vu@gs-½ 

mit ik;h x;h] rRi”pkr~ VkyQsLD;w $ jsM Dyksoj 

ds lkFk gjk pkjk ¼29-1 Vu½ rFkk “kq"d pkjk ¼8-2 

Vu@gs-½ izkIr fd;k x;kA 

cqansy[kaM {ks= ¼23 ° 8 ̂& 26 ° 31^ N vkSj 78 ° 11 ̂& 81 ° 

31^ E½ tksfd mRrj izns”k ,oa e/; izns”k ds 13 ftyksa dks 

lekfgr djrk gS vkSj 71602 oxZ fdyksehVj {ks=Qy ij 

QSyk gqvk gS] ds ?kkl ds eSnkuksa ds vk/kkj ekufp= vkSj 

fo"k;xr ijrksa dks cukus ds fy, ,lvkvs kb Z Vkis k's khV u-a  54 

d-s ] ,y-]ts-] ih-] vks-] 63 ,-] ch-] lh-] Mh-] ,p-] th-] 55 vkbZ- 

vkSj 65 ,e- dk mi;ksx fd;k x;kA 

v/;;u {ks= ds Hkw&vk—fr çk:i ¼ySaMlSV 5@7@8½ esa 

;w,lth,l vFkZ ,DlIyksjj dh DykmM&Ýh mixzg 

Nfofp=ksa dks 5 lky ds varjky ¼2003] 2008] 2013 vkSj 

2018½ esa ?kkl ds eSnku ij vLFkk;h ifjorZuksa dk irk

3-3-5 d'ehj ds djsok Å¡ph igkM+h Hkwfe ij cknke 

vk/kkfjr m|ku pjkxkg i)fr 

3-3-6 ySaMlSV le; J`a[kyk Nfofp=ksa ds vk/kkj ij 

ouLifr;kas dk LFkkfud vLFkk;h ifjorZu vkSj 

Hkfo"; dh ço`fÙk;ksa dk vk¡dyu

(CRSCIGFRISIL20141002)

(CRSCIGFRISIL20180302)

¼Vh&6½ 

¼12-02 ifz r”kr½] vta u ?kkl ¼12-37 ifz r”kr½ dh ryq uk e as /koy w
?kkl fd eǹk e as ueh ¼12-83 ifz r”kr½ vf/kd FkhA blh idz kj 
vta u o{̀k d s 60 ifz r”kr l s vf/kd dUS kkis h NVW kb Z l s e`nk esa ueh 
¼11-9 ifz r”kr½] 45 ifz r”kr NVW kb Z l s ¼12-3 ifz r”kr½ dh ryq uk 
e as de NVW kb Z l s eǹk e as vf/kd ueh ¼13-0 ifz r”kr½ FkhA               

 

vkaoyk vk/kkfjr m|ku pjkxkg ikfjfLFkfrd ra= esa 

lw{e iks"kd rRoksa }kjk izca/ku 

11 o"kZ iqjkus LFkkfir vkaoyk vk/kkfjr m|ku&pjkxkg 

i)fr esa o`{kksa ij lw{e iks"kd rRoksa ¼ftad ,oa cksjku½ ds 

i.khZ; fNM+dko ds }kjk ikfjfLFkfrdh ra= mRikndrk esa 

lq/kkj ds fy;s ijh{k.k fd;k x;kA ijh{k.k ds izFke o"kZ esa 

;g ik;k x;k fd vkaoyk o`{kksa dh dSuksih NksM+dj ikS/kksa dh 

o`f) ij dksbZ izHkko ugha iM+kA lokZf/kd dSuksih ¼6-2 eh-½ 

cksjsDl @ 0-5 izfr”kr $ ftad lYQsV @ 0-25 izfr”kr ds 

i.khZ; fNM+dko ds lkFk ik;h x;hA lokZf/kd QyksRiknu 

¼13-0 Vu@gs-½ Hkh blh lkUærk ds fNM+dko ds lkFk ik;k 

x;kA lHkh lkUærk ds lw{e rRoksa dk i.khZ; fNM+dko Qyksa 

ds HkkSfrd jklk;fud xq.koRrk fu;ked ls vis{kkd`r vPNs 

ik;s x;sA vkaoyk o`{k ds vUr% LFkku esa yxs cgqo"khZ; ?kkl 

ds “kq"d Hkkj mit ij i.khZ; fNM+dko dk dksbZ izHkko ugha 

ik;k x;k] vkSlr mit 6-0 Vu@gs- ik;h x;hA vkaoyk o`{k 

}kjk lEiw.kZ dkcZu dk HkaMkj.k 8-9&11-9 Vu@gs- ik;k x;k 

ftl ij i.khZ; fNM+dko dk dksbZ izHkko ugha ns[kk x;kA 

HkaMkfjr dkcZu esa Hkwfe ds Åij okuLifrd o`f) dh 

Hkkxhnkjh 79-3&81-1 izfr”kr rFkk Hkwfexr okuLifr o`f) 

dh Hkkxhnkjh 18-9&20-7 izfr”kr ntZ dh x;hA 

ve:n vk/kkfjr m|ku pjkxkg ikfjfLFkfrd ra= esa 

d`Uru çcU/ku

10 o"kZ iqjkus LFkkfir ve:n vk/kkfjr m|ku pjkxkg 

i)fr esa ikfjfLFkfrdh ra= mRikndrk esa d`Uru izcU/ku 

}kjk lq/kkj gsrq ijh{k.k fd;k x;kA ijh{k.k ds izFke o"kZ esa 

ikS/kksa dh o`f) ij d`Uru ,oa fdLeksa dk dksbZ izHkko ugha ns[kk 

x;kA e/;e d`Uru ds lkFk “osrk fdLe dh dSuksih 

lokZf/kd ¼5-8 eh-½ ntZ dh x;hA fdLeksa dk Qy mit ij 

lkFkZd izHkko ik;k x;kA yfyr fdLe ¼13-1 Vu@gs-½ esa 

“osrk dh vis{kkd`r 10-4 izfr”kr vf/kd mit ik;h x;hA 

d`Uru fd;s gq;s o`{kksa esa vd`fUrr o`{kksa ls vf/kd mit ik;h

3-3-4 LFkkfir m|ku pjkxkg i)fr esa ikfjfLFkfrdh ra= 

mRikndrk dk ewY;kadu

(CRSCIGFRISIL20180304)
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lw{ethoksa dks vtSfod ncko lgu”khyrk ¼vEyh;] yo.kh; 
,oa {kkjh; e`nkvksa½ bufoVªksa ijh{k.k ds fy;s iz{ks= dh 
lkekU; ,oa leL;kxzLr e`nkvksa esa ewY;kafdr fd;k x;kA 
ewY;kafdr fd;s fofHkUu QkWLQksjl ?kksyd lw{ethoksa esa ls 
Vh&12 mipkj us laLRkqr moZjd ek=k mipkj ds leku 
jgrs gq;s loksZf/kd ikni Å¡pkbZ ¼136-2 lseh½] gjk pkjk 
mit ¼21-8 Vu@gs-½ ,oa “kq"d inkFkZ mit ¼5-85 Vu@gs-½ 
ntZ dhA 

tbZ esa iz;qDr lHkh nl QkWLQksjl ?kksyd lw{ethoksa dks 

pkjk yksfc;k dh ch,y&2 fdLe esa vle dh vEyh; 

e`nkvksa esa ijh{k.k fd;k x;kA vEyh; e`nk esa Vh&10 ¿ih-

,l-ch- 68 ¼3½À mipkj us laLrqr moZjd ek=k ¼23-9 

Vu@gs- gjk pkjk½ ds leku jgrs gq;s vU; lHkh mipkjksa dh 

rqyuk esa lkaf[;dh :Ik ls vf/kd lkFkZd mit ¼25-2 

Vu@gs-½ ntZ dh xbZA ik¡p QkWLQksjl ?kksyd lw{ethoksa 

mipkfjr mipkj esa fcuk chtksaipkj fd;s x;s yksfc;k dh 

rqyuk esa tM+ksa ij xzfFk;ksa dh la[;k ,oa xk¡B@ikni 

lkaf[;dh :Ik ls vf/kd FkhA 

ladj cktjk vk/kkfjr Qly iz.kkyh ¿ladj cktjk usfi;j 

$ ¼yksfc;k&cjlhe½À esa laLrqr moZjd dk 50 izfr”kr $ 

25 izfr”kr iks"kd rRo dsapqvk [kkn ds }kjk $ tSfod [kkn 

ds iz;ksx djus ls Øe”k% cktjk usfi;j ladj ¼38-2 ,oa 9-

5½] yksfc;k ¼13-3 ,oa 3-61½ rFkk cjlhe ¼57-5 ,oa 9-62½ 

Vu@gs- esa gjk ,oa “kq"d pkjk mit] fu;af=r IykWV dh 

rqyuk esa mRiknu esa lkFkZd o`f) ntZ dhA bl iz.kkyh esa 

lesfdr iks"kd rRo izca/ku uss e`nk ds ih,p eku] fo|qr 

pkydrk] tSfod dkcZu] u=tu] QkWLQksjl] iksVk”k rFkk 

lw{e rRoksa dh miyC/kr ek=k dks izHkkfor fd;kA 

vke ,oa phdw vk/kkfjr m|ku&pjkxkg i)fr esa e`nk ueh 

dks cuk;s j[kus ,oa ueh dk vke o phdw dh o`f) ,oa mit 

ij izHkko dk v/;;u djus ds fy;s [kjhQ] 2018 esa [ksr esa 

esaM+ cukbZ xbZA vke ,oa phdw vk/kkfjr m|ku&pjkxkg 

i)fr esa ,dy fxuh ?kkl dh Å¡pkbZ lokZf/kd ik;h x;h

3-4-2 lrr~ pkjk mRiknu vkSj e`nk LokLF; ds fy;s 

usfi;j cktjk vk/kkfjr Qly iz.kkyh esa lesfdr 

iks"kd rRo izca/ku

3-4-3 izk;)hih; Hkkjr ds fy;s fofHkUu m|ku&pjkxkg 

i)fr;ksa dk d`f"k&ikfjfLFkfrd ewY;kadu

(CRSCIGFRISIL20140202)

(CRSCIGFRISIL20120901)

yxkus ds fy, pquk x;kA lHkh pqus gq, fp= fofHkUu LULC 

oxksaZ ds o.kZØeh; fo'ys"k.k ls lacaf/kr =qfV;ksa dh 

laHkkoukvksa dks de djus ds fy, ,d gh ekSle ds pqus x;sA

ERASIMAGINE 2014 l‚¶Vos;j dk mi;ksx djds 

T;kferh; vkSj jsfM;ksesfVªd lq/kkj ds fy, Nfo;ksa dks 

lalksf/kr fd;k x;kA eYVhLisDVªy ySaMlSV Nfo;ka 

¼2003&04] 2009] 2013] 2017 & 18] fp= 3-3-6½ dk ekstsd 

Vwy dh lgk;rk ls lexz fp= cukus ds fy, fd;k x;kA 

vkjthch çk:i esa cSaM çnf'kZr djuk] gesa ,d –'; ds Hkhrj 

fofHkUu fo'ks"krkvksa dks ns[kus vkSj –'; ls vf/kd ifjfpr 

gksus dh vuqefr nsrk gSA pjkbZ Hkwfe] 'kgjh {ks=ksa] taxyksa] 

—f"k vkSj ty fudk;ksa vkfn dh igpku djus ds fy, 

o.kZØeh; o`f) NDVI ¼lkekU;h—r fofHkUu ouLifr 

lwpdkad½ esa cuk;k x;k FkkA ekuo fufeZr oLrqvksa vkSj 

fofHkUu çdkj dh ouLifr;ksa ds chp varj djus ds fy,A 

ArcMap esa LFkkfud fo'ys"kd midj.k dk mi;ksx djukA 

NDVI oxZ ouLifr ?kuRo ds vk/kkj ij cukbZ xbZ A

?kkl ,oa nyguh pkjk Qlyksa ds fp=ksa dks viyksM djds 
oSf”od igqWp ds fy, vkWuykbu ,d csolkbV fodflr dh 
x;hA 1960&70 ds nkSjku ,df=r 60 QSfeyh ds 2560 ?kkl 
,oa nyguh pkjksa ds uewuksa dks LdSuj ds ek/;e ls fMftVy 
fd;k x;kA 60 izfr”kr gjcsfj;e dks mudh ewy tkudkjh 
lkekU; uke] Lohd`r uke] laf{kIr fooj.k] ik;s tkus okys 
LFkku] Qwyus ,oa Qyus dk ekSle ds lkFk fMftVy :Ik ls 
viyksM fd;k x;k gSA bl fMftVy esa vc rd 
113 Lisf”kt tks 97 tsujk rFkk 31 QSfeyh ls gS mudk 
VsDlksukfedy o.kZu fd;k x;k gSA vUr% laLFkkfud ijh{k.k 
ds ckn bl csolkbV dks URL http://igfri.res.in/ 

igfriherbarium.aspx ds lkFk laLFkku ds csolkbV ij 
tkudkjh gsrq fn;k x;kA    

tbZ dh o`f) {kerk ns[kus ds fy, nl QkWLQksjl ?kksyd 

3-3-7 gjcsfj;e dk lqn`<+hdj.k] [kjirokj ,oa 
fMftVyhdj.k

3-4-1 fofHkUu e`nkvksa esa pkjk yksfc;k ds mRiknu gsrq 
QkWLQksjl ?kksyd lw{ethoksa dk xq.ku ,oa 
ewY;kadu

(CRSCIGFRISIL20180301)

(CRSCIGFRISIL20130203)

gjcsfj;e 

3-4 fVdkÅ pkjk mRiknu ds fy;s izkd`frd lalk/ku ,oa 
e`nk LokLF; izca/ku 
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LVk;ykslsafFkl dh fofHkUu çtkfr;ksa esa ls lcls T;knk 
foLkdkslk ¼8-5-1%½] fl;kczkuk ¼7-3-9%½ rFkk gekVk ¼6-7-
1%½ esa ns[kh x;hA ijxd.kksa dh thforrk fnu ds le; ¼2-
30 cts½ ?kVdj 5-10% ¼gekVk½ vkSj 9-17% ¼Ldscjk½ gks 
tkrh gSaA gkyk¡fd fl;kczkuk rFkk foLdkslk esa ijkxd.kksa dh 
thforrk fnu ds 2-30 cts rd Øe”k% 30-8% vkSj 27-7% 
cuh jgrh gSaA 

Qly ifjiDork vof/k eYpM Qly e as ¼159-2½ fcuk eYp 

¼155-9½ dh ryq uk e as T;knk n[s kh x;h ijra  q ikfW yFkhu eYp e as
2

[kjirokj ¼9@eh ½ Hkh ekud mipkj dh ryq uk e as de n[s k s

x;]s  eYp Qly e as cht dh mit ¼772-0½ Hkh fcuk eYp  ¼755-

9 fd-xkz -@g-s ½ dh ryq uk e as T;knk feyrh g]S  lkekU;rk 

LVkbykls fas Fkl e as vle; cht ifjiDork d s dkj.k 95% cht 

tehu ij fxj tkr s g aS vkjS  dos y 5% gh ik/S k s ij yx s jg ikr s g aS  

blh dkj.k l s chtk as dh HkkfS rd 'k)q rk Hkh eYp dh gbq  Z Qly e as

¼87%½ fcuk eYp ¼74-9%½ dh ryq uk e as T;knk gkrs h g aS ijra  q

chtk as dh x.q koÙkk ekud tlS  s vda jq .k ifz r”kr] vda jq  dh yca kb Z

rFkk vkts  lpw dkda  e as eYp rFkk dVkb Z dh fof/k;k as dk vlj 

LVkbykls fas Fkl  e as ugh a iMr+ k gAaS

2018 ds nkSjku cqansy[kaM {ks= esa cjlhe dh çeq[k ijkx.kd 

çtkfr ,ihl MksjlkVk ¼e/kqeD[kh½ Fkh vkSj mlds ckn 

,ihl ¶yksfj;k vkSj frrfy;k¡ FkhA ijkx.kdksa dh lcls 

T;knk xfrfof/k Qly dh iw.kZ iq"iu ¼5 ls 15 vçSy½ ds 

nkSjku ns[kh x;hA vdlj ;g ns[kk x;k dh T;knkrj 

ijkx.kd izkr% 9 Ckts ls ysdj nksigj ds 12 cts rd lcls 

T;knk fopj.k djrs gSaA gkyk¡fd 'kke ds le; ¼4&5 cts½ 

ds nkSjku Hkh lHkh ijkx.kd feyrs gSaA blh çdkj fjtdk esa 

Hkh ijkx.kdksa esa lcls T;knk ,ihl MksjlkVk] frrfy;k¡ 

rFkk ,ihl ¶yksfj;k gh ns[kh x;hA lHkh ijkx.kd Qly ds 

vf/kdre iq"iu ds le; lcls T;knk Q‚jsftax djrs gSa 

ijarq iq"iu ds vafre le; ds nkSjku frrfy;k¡ lcls T;knk 

Q‚jsftax djrh gSaA fjtdk esa ijkx.kdksa dh Q‚jsftax 

lfØ;rk lcls T;knk 'kke ds le; gksrh gSaA

12 HksM+ksa ¼vkSlru otu 22-57 fd-xzk-½ dks rhu lewgksa ,oa

3-5-2 cjlhe esa ijkx.k xfr'khyrk ij v/;;u

3-6-1 vatu ?kkl lkbyst dh ikSf”Vdrk dk HksaM+ksa esa 

ewY;kadu 

(CRSCIGFRISIL20160402)

(CRSCIGFRISIL20130702)

3-6 pkjk i’k/q ku mRiknu i)fr dk eYw ;kda u ,o a l/q kkj 

tcfd dYyksa dh loksZf/kd la[;k ,dy :th ?kkl ¼152-2 

dYys@ehVj iafDr yEckbZ½ esa vafdr dh xbZA ?kklksa esa 

fxuh ?kkl esa loksZf/kd gjk pkjk ,oa “kq"d inkFkZ mit ¼61-1 

,oa 14-2 Vu@gs-½ ntZ dh x;hA blds rRi”pkr~ czsdsfj;k 

¼53-7 ,oa 11-2 Vu@gs-½ rFkk pjkbZ fxuh ¼52-9 ,oa 10-6 

Vu@gs-½ dk LFkku jgkA vke&vk/kkfjr m|ku&pjkxkg 

iz.kkyh esa isuhde $ LVkbykslsafFkl varj&lL; ra= us 

loksZf/kd gjk pkjk ¼65-6 Vu@gs-½ ,oa “kq"d inkFkZ mit 

¼14-8 Vu@gs-½ ntZ dh x;hA [ksr ds pkjksa vksj esaM+ cukus 

ls e`nk Lrj 0&15 lseh rFkk 15&30 lseh xgjkbZ rd e`nk 

ueh esa c<+ksRrjh ik;h x;h] ftlds ifj.kkeLo:Ik gjs pkjs 

,oa “kq"d inkFkZ mit esa o`f) ntZ dh x;hA blh izdkj ds 

ifj.kke phdw vk/kkfjr m|ku&pjkxkg i)fr esa ik;s x;sA 

phdw ds lkFk mxkbZ x;h pkjk Qlyksa dh c<+okj ,oa mit 

vke ds lkFk mxkbZ xbZ pkjk Qlyksa dh rqyuk esa fuEu Lrj 

dh ik;h x;hA

cjlhe ,oa tbZ dh o`f) ij uSuksa d.kksa ¼nZ O,nCuO ,oa n

CNTs½ dk izHkko

iz{ks= esa uSuksa d.k @ 50 ihih,e ¼nZnO:30-50nm, 

nCuO:40nm½ ,oa uSuksa V~;wc&lh ,u Vh% 30&50nm½ dk 
izHkko cjlhe ,oa tbZ ij ns[kus gsrq ijh{k.k fd;s x;sA 
cjlhe ¼nsj ls cks;h x;h½ ds izFke dVkbZ esa 16-3&19-7 rFkk 
nwljh dVkbZ esa 6-83&10-03 Vu@gs- gjk pkjk mRiknu 
ik;k x;kA lokfZ /kd gjk pkjk mRiknu nZnO ¼285 Vu@g-s ½ 
rRi”pkr~ lh,uVh ¼26-6 Vu@gs-½ ls mipkfjr ijh{k.k esa 
ik;k x;kA lHkh uSuksa d.kksa ls mipkfjr cjlhe esa ekud dh 
vis{kk vf/kd tM+ xzafFk;k¡ ik;h x;hA tbZ esa ekud esa 6-2 
dYys@rFkk ls nCuo mipkfjr ijh{k.k esa 9-0 dYys blh 
rjg ekud esa 1-55 Vu cht@gs- rFkk ls nZnO mipkfjr 
ijh{k.k esa 1-74 Vu@gs-  izkIr gq;sA blh izdkj uSuksa d.kksa 
ls mipkfjr ijh{k.k esa Hkwlk Hkh vf/kd izkIr gqvkA uSuksa d.kksa 
ls mipkfjr tbZ esa 3&5 fnu iwoZ vadqj.k ik;k x;kA 

Qwy f[kyus ds le; ijkxd.kksa dh thforrk 

3-4-6 uSuksa iks"kd rRoksa dk pkjk mRiknu esa izHkko

3-5-1 LVk;ykslsafFkl gekVk esa dVkbZ rFkk 'kkjhfjd 
ifjiDork dk v/;;u

(CRSCIGFRISIL20130205)

(CRSCIGFRISIL20160902)

3-5  cht mRiknu esa o`f)] cht ekudksa dk fodkl vkSj 
cht tho foKku ij v/;;u
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inkFkZ ds xzg.krk dh x.kuk esVkcksfyd “kjhj ¼xzke@ 
0.75fdyksxzke “kjhj Hkkj W ½ ds vk/kkj ij vkbZ-lh-,-vkj-

&2013 ds lkFk foospukRed fo”ys’k.k fd;k x;k rks ik;k 

x;k fd Ik”kq ;wfuV nj c<+kus ls iks"kd rRoksa dh izkfIr ?kV 

tkrh gSA HksM+ksa ds eqWg ls izkIr pkjk uewuksa esa dPps izksVhu dh 

ek=k de ¼9-70 ls 9-98 izfr”kr½ ik;h x;h rFkk “kq"d inkFkZ 

dh xzg.krk 2-60 ls 3-52 izfr”kr ds chp jghA 

gjs eVj ds MaBy dks Qfy;ksa dh rqM+kbZ ds mijkar IykfLVd 

lkbyks esa fofHkUu “kq"d inkFkZ ¼30 ,oa 40 izfr”kr½ ij dsoy 

gjs eVj ds MaBy] gjs eVj ds MaBy dks 2 izfr”kr “khjk] 

eVj ds MaBy dks dYpj rFkk tbZ ds pkjs ds lkFk bulkby 

dj lkbyst cuk;k x;kA lkbyks dks 45 fnu ckn [kksy dj 

iz;ksx”kkyk esa ijh{k.k fd;k x;kA lcls de ih-,p- 3-95 

gjs eVj ds MaBy dks “khjs ds lkFk nckus ij ik;k x;kA 

ftlesa ySfDVd vEy dh ek=k 1-75 izfr”kr FkhA tcfd 

veksfudy u=tu 12 ls 15-65 izfr”kr rd ik;h x;hA 

blls ;g fu’d’kZ fudyrk gS fd Qyh rksM+us ds ckn gjs 

eVj ds MaBy dks lkbyst ds :Ik esa lajf{kr dj pkjs dh 

deh ds le; mi;ksx fd;k tk ldrk gSA blesa izksVhu dh 

ek=k 12&13 izfr”kr ds vklikl gksrh gSA 

Ik”kq/ku ds fy, fdQk;rh jk”ku cukus ds Øe esa fofHkUu 

izdkj ds nkuk feJ.kksa dks rS;kj fd;k x;kA ftlesa ljlksa 

dh [kyh] fcukSyk dh [kyh] ;wfj;k] tkS rFkk eDds dk 

mi;ksx fd;k x;kA rS;kj nkuk feJ.k dks xsagWw ds Hkwls ds 

lkFk bufoVªks iz;ksx fd;k x;kA tc ljlksa dh [kyh dk 60 

izfr”kr Hkkx cjlhe ^gs* ehy ls cnyk x;k rc bufoVªks 

“kq"d inkFkZ ikpdrk 62-5 ls 56-8 izfr”kr ik;h x;hA blh 

izdkj tc fcukSyk dh [kyh dk 60 izfr”kr Hkkx cjlhe gs 

ehy ls izfrLFkkiu fd;k x;k rc “kq"d inkFkZ dh ikpdrk 

57-69 ls 50-75 izfr”kr rd ik;h x;hA mijksDr jk”ku ds 

dher dh x.kuk esa ik;k x;k fd fu;af=r jk”ku dh dher 

¼#- 1563@&½ dh rqyuk esa ljlksa dh [kyh ,oa cjlhe gs 

ehy ls cuk jk”ku ¼#- 1409@&,oa #- 1413@&½ 

fdQk;rh ik;k x;k] tcfd fcukSyk ,oa cjlhe gs ehy ls 

rS;kj jk”ku eagxk ¼#- 1844@&½ FkkA   

3-6-3 gjs eVj ds MaBy dk bulkbfyax vfHky{k.k

3-6-4 i’kq/ku ds fy, lLrk@de ykxr okys jk’ku dk 

fodkl 

(CRSCIGFRISIL20180702)

(CRSCIGFRISIL20180703)

¼izR;sd lewg esa 4 HksM+as½ esa foHkDr dj lsaØl thuksVkbi 

vkbZth 96&401] th-vkbZ-th 96&96 ,oa eDds ds lkbyst 

dks 42 fnuksa rd f[kyk;k x;kA mijksDr ds vfrfjDr 

izR;sd HksM+ dks 250 xzk- nkuk feJ.k Hkh fn;k x;kA lasØl 

lkbyst esa “kq"d inkFkZ dh ek=k 29-5 ls 36-9 izfr”kr ds 

chp ik;h x;hA tcfd dPps izksVhu dh ek=k Øe”k% 6-83] 

7-17 ,oa 5-25 izfr”kr ik;h x;hA HksM+ksa esa lsaØl ,oa eDds 

ds lkbyst ls “kq"d inkFkZ ,oa dPps izksVhu dh xzg.krk 

vkbZth 96&1 dh rqyuk esa vkbZth 96&96 ,oa eDdk ds 

lkbyst esa vf/kd ik;h x;hA tcfd “kq"d inkFkZ ,oa js”ks 

dh ikpdrk vkbZth 96&96 ds lkbyst esa de ik;h xbZ 

rFkk dPps izksVhu dh ikpdrk eDdk ds lkbyst esa lcls 

de ik;h x;hA mijksDr vkgkj ls HksM+ksa esa u=tu larqyu 

xzg.krk ,oa :esu fd.ou yxHkx leku ik;h x;hA bl 

izdkj ikpd ÅtkZ] esa esVkcksykbZtsoy ÅtkZ rFkk ipuh; 

dPph izksVhu Hkh leku ik;h x;hA 

ikp¡  gDs V;s j ikz df̀rd pjkxkg l s 0-5 gDs V;s j pjkxkg fcuk 

pjkb Z d s NkMs  + fn;k x;k rFkk 4-5 gDs V;s j pjkxkg dk s HkMs  + ,o a

cdfj;k as d s fefJr >Maq  dk s rhu Ik”knq jk as ¼LVkfdxa  jVs ½ Øe”k% 1 

o;Ld Ik”k q ;fw uV] 2 o;Ld Ik”k q ;fw uV rFkk 3 o;Ld Ik”k q ;fw uV 

dh nj l s ?kklk as dh c<o+ kj d s ckn pjk;k x;k] rnkis jkra  

miyC/k pkjk as dk ikpu ijh{k.k fd;k x;kA bl nkjS ku Ik”kvq k as

dk s fu/kkfZ jr ek=k e as nkuk feJ.k Hkh fn;k x;kA 

pjkxkg dh e`nk gYdh ls e/;e lSUMh Dys ls lsUMh Dysykse 

FkhA ftlesa dkcZfud dkcZu dh ek=k 0-5 ls 0-59 izfr”kr 

FkhA e`nk dh moZjrk ekewyh FkhA pjkbZ ds vgkrs esa e`nk 

dkcZfud dkcZu ¼60 lseh e`nk xgjkbZ½ dh ek=k 48&60 ls 

56-70 fe-xzk- izfr gsDVs;j rFkk fcuk pjkbZ okys vgkrs esa 58-

33 fe-xzk- izfr gsDVs;j ik;h x;hA 

izkd`frd pjkxkg esa 7-67 ls 8-23 Vu izfr gsDVs;j “kq"d 

inkFkZ izkIr gqvk] ftlesa 6-23 ls 6-74 izfr”kr dPpk izksVhu] 

81-8 ls 82-8 izfr”kr ,u-Mh-,Q- ,oa 42-3 ls 43-1 izfr”kr 

lsY;wykst izkIr gqvkA pjkbZ ds nkSjku tc Ik”kq pkjs dks 

muds eq¡g ls fudky dj iz;ksx”kkyk esa ijh{k.k fd;k x;k 

rks cdfj;ksa ds uewuksa esa dPps izksVhu dh ek=k 11-09 ls 11-

75 izfr”kr ik;h x;h rFkk izkDdf=r “kq"d inkFkZ xzg.krk 

2-88 ls 3-36 izfr”kr rd ik;h x;hA mijksDr “kq"d inkFkZ 

xzg.krk ds vk/kkj ij tc dPps izksVhu ,oa dqy ikpd

3-6-2 izkd`frd pjkxkg esa fefJr >qaM lewg pjkbZ

(CRSCIGFRISIL20130701)
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LVk;ykslsafFkl dh fofHkUu çtkfr;ksa esa ls lcls T;knk 
foLkdkslk ¼8-5-1%½] fl;kczkuk ¼7-3-9%½ rFkk gekVk ¼6-7-
1%½ esa ns[kh x;hA ijxd.kksa dh thforrk fnu ds le; ¼2-
30 cts½ ?kVdj 5-10% ¼gekVk½ vkSj 9-17% ¼Ldscjk½ gks 
tkrh gSaA gkyk¡fd fl;kczkuk rFkk foLdkslk esa ijkxd.kksa dh 
thforrk fnu ds 2-30 cts rd Øe”k% 30-8% vkSj 27-7% 
cuh jgrh gSaA 

Qly ifjiDork vof/k eYpM Qly e as ¼159-2½ fcuk eYp 

¼155-9½ dh ryq uk e as T;knk n[s kh x;h ijra  q ikfW yFkhu eYp e as
2

[kjirokj ¼9@eh ½ Hkh ekud mipkj dh ryq uk e as de n[s k s

x;]s  eYp Qly e as cht dh mit ¼772-0½ Hkh fcuk eYp  ¼755-

9 fd-xkz -@g-s ½ dh ryq uk e as T;knk feyrh g]S  lkekU;rk 

LVkbykls fas Fkl e as vle; cht ifjiDork d s dkj.k 95% cht 

tehu ij fxj tkr s g aS vkjS  dos y 5% gh ik/S k s ij yx s jg ikr s g aS  

blh dkj.k l s chtk as dh HkkfS rd 'k)q rk Hkh eYp dh gbq  Z Qly e as

¼87%½ fcuk eYp ¼74-9%½ dh ryq uk e as T;knk gkrs h g aS ijra  q

chtk as dh x.q koÙkk ekud tlS  s vda jq .k ifz r”kr] vda jq  dh yca kb Z

rFkk vkts  lpw dkda  e as eYp rFkk dVkb Z dh fof/k;k as dk vlj 

LVkbykls fas Fkl  e as ugh a iMr+ k gAaS

2018 ds nkSjku cqansy[kaM {ks= esa cjlhe dh çeq[k ijkx.kd 

çtkfr ,ihl MksjlkVk ¼e/kqeD[kh½ Fkh vkSj mlds ckn 

,ihl ¶yksfj;k vkSj frrfy;k¡ FkhA ijkx.kdksa dh lcls 

T;knk xfrfof/k Qly dh iw.kZ iq"iu ¼5 ls 15 vçSy½ ds 

nkSjku ns[kh x;hA vdlj ;g ns[kk x;k dh T;knkrj 

ijkx.kd izkr% 9 Ckts ls ysdj nksigj ds 12 cts rd lcls 

T;knk fopj.k djrs gSaA gkyk¡fd 'kke ds le; ¼4&5 cts½ 

ds nkSjku Hkh lHkh ijkx.kd feyrs gSaA blh çdkj fjtdk esa 

Hkh ijkx.kdksa esa lcls T;knk ,ihl MksjlkVk] frrfy;k¡ 

rFkk ,ihl ¶yksfj;k gh ns[kh x;hA lHkh ijkx.kd Qly ds 

vf/kdre iq"iu ds le; lcls T;knk Q‚jsftax djrs gSa 

ijarq iq"iu ds vafre le; ds nkSjku frrfy;k¡ lcls T;knk 

Q‚jsftax djrh gSaA fjtdk esa ijkx.kdksa dh Q‚jsftax 

lfØ;rk lcls T;knk 'kke ds le; gksrh gSaA

12 HksM+ksa ¼vkSlru otu 22-57 fd-xzk-½ dks rhu lewgksa ,oa

3-5-2 cjlhe esa ijkx.k xfr'khyrk ij v/;;u

3-6-1 vatu ?kkl lkbyst dh ikSf”Vdrk dk HksaM+ksa esa 

ewY;kadu 

(CRSCIGFRISIL20160402)

(CRSCIGFRISIL20130702)

3-6 pkjk i’k/q ku mRiknu i)fr dk eYw ;kda u ,o a l/q kkj 

tcfd dYyksa dh loksZf/kd la[;k ,dy :th ?kkl ¼152-2 

dYys@ehVj iafDr yEckbZ½ esa vafdr dh xbZA ?kklksa esa 

fxuh ?kkl esa loksZf/kd gjk pkjk ,oa “kq"d inkFkZ mit ¼61-1 

,oa 14-2 Vu@gs-½ ntZ dh x;hA blds rRi”pkr~ czsdsfj;k 

¼53-7 ,oa 11-2 Vu@gs-½ rFkk pjkbZ fxuh ¼52-9 ,oa 10-6 

Vu@gs-½ dk LFkku jgkA vke&vk/kkfjr m|ku&pjkxkg 

iz.kkyh esa isuhde $ LVkbykslsafFkl varj&lL; ra= us 

loksZf/kd gjk pkjk ¼65-6 Vu@gs-½ ,oa “kq"d inkFkZ mit 

¼14-8 Vu@gs-½ ntZ dh x;hA [ksr ds pkjksa vksj esaM+ cukus 

ls e`nk Lrj 0&15 lseh rFkk 15&30 lseh xgjkbZ rd e`nk 

ueh esa c<+ksRrjh ik;h x;h] ftlds ifj.kkeLo:Ik gjs pkjs 

,oa “kq"d inkFkZ mit esa o`f) ntZ dh x;hA blh izdkj ds 

ifj.kke phdw vk/kkfjr m|ku&pjkxkg i)fr esa ik;s x;sA 

phdw ds lkFk mxkbZ x;h pkjk Qlyksa dh c<+okj ,oa mit 

vke ds lkFk mxkbZ xbZ pkjk Qlyksa dh rqyuk esa fuEu Lrj 

dh ik;h x;hA

cjlhe ,oa tbZ dh o`f) ij uSuksa d.kksa ¼nZ O,nCuO ,oa n

CNTs½ dk izHkko

iz{ks= esa uSuksa d.k @ 50 ihih,e ¼nZnO:30-50nm, 

nCuO:40nm½ ,oa uSuksa V~;wc&lh ,u Vh% 30&50nm½ dk 
izHkko cjlhe ,oa tbZ ij ns[kus gsrq ijh{k.k fd;s x;sA 
cjlhe ¼nsj ls cks;h x;h½ ds izFke dVkbZ esa 16-3&19-7 rFkk 
nwljh dVkbZ esa 6-83&10-03 Vu@gs- gjk pkjk mRiknu 
ik;k x;kA lokfZ /kd gjk pkjk mRiknu nZnO ¼285 Vu@g-s ½ 
rRi”pkr~ lh,uVh ¼26-6 Vu@gs-½ ls mipkfjr ijh{k.k esa 
ik;k x;kA lHkh uSuksa d.kksa ls mipkfjr cjlhe esa ekud dh 
vis{kk vf/kd tM+ xzafFk;k¡ ik;h x;hA tbZ esa ekud esa 6-2 
dYys@rFkk ls nCuo mipkfjr ijh{k.k esa 9-0 dYys blh 
rjg ekud esa 1-55 Vu cht@gs- rFkk ls nZnO mipkfjr 
ijh{k.k esa 1-74 Vu@gs-  izkIr gq;sA blh izdkj uSuksa d.kksa 
ls mipkfjr ijh{k.k esa Hkwlk Hkh vf/kd izkIr gqvkA uSuksa d.kksa 
ls mipkfjr tbZ esa 3&5 fnu iwoZ vadqj.k ik;k x;kA 

Qwy f[kyus ds le; ijkxd.kksa dh thforrk 

3-4-6 uSuksa iks"kd rRoksa dk pkjk mRiknu esa izHkko

3-5-1 LVk;ykslsafFkl gekVk esa dVkbZ rFkk 'kkjhfjd 
ifjiDork dk v/;;u

(CRSCIGFRISIL20130205)

(CRSCIGFRISIL20160902)

3-5  cht mRiknu esa o`f)] cht ekudksa dk fodkl vkSj 
cht tho foKku ij v/;;u
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inkFkZ ds xzg.krk dh x.kuk esVkcksfyd “kjhj ¼xzke@ 
0.75fdyksxzke “kjhj Hkkj W ½ ds vk/kkj ij vkbZ-lh-,-vkj-

&2013 ds lkFk foospukRed fo”ys’k.k fd;k x;k rks ik;k 

x;k fd Ik”kq ;wfuV nj c<+kus ls iks"kd rRoksa dh izkfIr ?kV 

tkrh gSA HksM+ksa ds eqWg ls izkIr pkjk uewuksa esa dPps izksVhu dh 

ek=k de ¼9-70 ls 9-98 izfr”kr½ ik;h x;h rFkk “kq"d inkFkZ 

dh xzg.krk 2-60 ls 3-52 izfr”kr ds chp jghA 

gjs eVj ds MaBy dks Qfy;ksa dh rqM+kbZ ds mijkar IykfLVd 

lkbyks esa fofHkUu “kq"d inkFkZ ¼30 ,oa 40 izfr”kr½ ij dsoy 

gjs eVj ds MaBy] gjs eVj ds MaBy dks 2 izfr”kr “khjk] 

eVj ds MaBy dks dYpj rFkk tbZ ds pkjs ds lkFk bulkby 

dj lkbyst cuk;k x;kA lkbyks dks 45 fnu ckn [kksy dj 

iz;ksx”kkyk esa ijh{k.k fd;k x;kA lcls de ih-,p- 3-95 

gjs eVj ds MaBy dks “khjs ds lkFk nckus ij ik;k x;kA 

ftlesa ySfDVd vEy dh ek=k 1-75 izfr”kr FkhA tcfd 

veksfudy u=tu 12 ls 15-65 izfr”kr rd ik;h x;hA 

blls ;g fu’d’kZ fudyrk gS fd Qyh rksM+us ds ckn gjs 

eVj ds MaBy dks lkbyst ds :Ik esa lajf{kr dj pkjs dh 

deh ds le; mi;ksx fd;k tk ldrk gSA blesa izksVhu dh 

ek=k 12&13 izfr”kr ds vklikl gksrh gSA 

Ik”kq/ku ds fy, fdQk;rh jk”ku cukus ds Øe esa fofHkUu 

izdkj ds nkuk feJ.kksa dks rS;kj fd;k x;kA ftlesa ljlksa 

dh [kyh] fcukSyk dh [kyh] ;wfj;k] tkS rFkk eDds dk 

mi;ksx fd;k x;kA rS;kj nkuk feJ.k dks xsagWw ds Hkwls ds 

lkFk bufoVªks iz;ksx fd;k x;kA tc ljlksa dh [kyh dk 60 

izfr”kr Hkkx cjlhe ^gs* ehy ls cnyk x;k rc bufoVªks 

“kq"d inkFkZ ikpdrk 62-5 ls 56-8 izfr”kr ik;h x;hA blh 

izdkj tc fcukSyk dh [kyh dk 60 izfr”kr Hkkx cjlhe gs 

ehy ls izfrLFkkiu fd;k x;k rc “kq"d inkFkZ dh ikpdrk 

57-69 ls 50-75 izfr”kr rd ik;h x;hA mijksDr jk”ku ds 

dher dh x.kuk esa ik;k x;k fd fu;af=r jk”ku dh dher 

¼#- 1563@&½ dh rqyuk esa ljlksa dh [kyh ,oa cjlhe gs 

ehy ls cuk jk”ku ¼#- 1409@&,oa #- 1413@&½ 

fdQk;rh ik;k x;k] tcfd fcukSyk ,oa cjlhe gs ehy ls 

rS;kj jk”ku eagxk ¼#- 1844@&½ FkkA   

3-6-3 gjs eVj ds MaBy dk bulkbfyax vfHky{k.k

3-6-4 i’kq/ku ds fy, lLrk@de ykxr okys jk’ku dk 

fodkl 

(CRSCIGFRISIL20180702)

(CRSCIGFRISIL20180703)

¼izR;sd lewg esa 4 HksM+as½ esa foHkDr dj lsaØl thuksVkbi 

vkbZth 96&401] th-vkbZ-th 96&96 ,oa eDds ds lkbyst 

dks 42 fnuksa rd f[kyk;k x;kA mijksDr ds vfrfjDr 

izR;sd HksM+ dks 250 xzk- nkuk feJ.k Hkh fn;k x;kA lasØl 

lkbyst esa “kq"d inkFkZ dh ek=k 29-5 ls 36-9 izfr”kr ds 

chp ik;h x;hA tcfd dPps izksVhu dh ek=k Øe”k% 6-83] 

7-17 ,oa 5-25 izfr”kr ik;h x;hA HksM+ksa esa lsaØl ,oa eDds 

ds lkbyst ls “kq"d inkFkZ ,oa dPps izksVhu dh xzg.krk 

vkbZth 96&1 dh rqyuk esa vkbZth 96&96 ,oa eDdk ds 

lkbyst esa vf/kd ik;h x;hA tcfd “kq"d inkFkZ ,oa js”ks 

dh ikpdrk vkbZth 96&96 ds lkbyst esa de ik;h xbZ 

rFkk dPps izksVhu dh ikpdrk eDdk ds lkbyst esa lcls 

de ik;h x;hA mijksDr vkgkj ls HksM+ksa esa u=tu larqyu 

xzg.krk ,oa :esu fd.ou yxHkx leku ik;h x;hA bl 

izdkj ikpd ÅtkZ] esa esVkcksykbZtsoy ÅtkZ rFkk ipuh; 

dPph izksVhu Hkh leku ik;h x;hA 

ikp¡  gDs V;s j ikz df̀rd pjkxkg l s 0-5 gDs V;s j pjkxkg fcuk 

pjkb Z d s NkMs  + fn;k x;k rFkk 4-5 gDs V;s j pjkxkg dk s HkMs  + ,o a

cdfj;k as d s fefJr >Maq  dk s rhu Ik”knq jk as ¼LVkfdxa  jVs ½ Øe”k% 1 

o;Ld Ik”k q ;fw uV] 2 o;Ld Ik”k q ;fw uV rFkk 3 o;Ld Ik”k q ;fw uV 

dh nj l s ?kklk as dh c<o+ kj d s ckn pjk;k x;k] rnkis jkra  

miyC/k pkjk as dk ikpu ijh{k.k fd;k x;kA bl nkjS ku Ik”kvq k as

dk s fu/kkfZ jr ek=k e as nkuk feJ.k Hkh fn;k x;kA 

pjkxkg dh e`nk gYdh ls e/;e lSUMh Dys ls lsUMh Dysykse 

FkhA ftlesa dkcZfud dkcZu dh ek=k 0-5 ls 0-59 izfr”kr 

FkhA e`nk dh moZjrk ekewyh FkhA pjkbZ ds vgkrs esa e`nk 

dkcZfud dkcZu ¼60 lseh e`nk xgjkbZ½ dh ek=k 48&60 ls 

56-70 fe-xzk- izfr gsDVs;j rFkk fcuk pjkbZ okys vgkrs esa 58-

33 fe-xzk- izfr gsDVs;j ik;h x;hA 

izkd`frd pjkxkg esa 7-67 ls 8-23 Vu izfr gsDVs;j “kq"d 

inkFkZ izkIr gqvk] ftlesa 6-23 ls 6-74 izfr”kr dPpk izksVhu] 

81-8 ls 82-8 izfr”kr ,u-Mh-,Q- ,oa 42-3 ls 43-1 izfr”kr 

lsY;wykst izkIr gqvkA pjkbZ ds nkSjku tc Ik”kq pkjs dks 

muds eq¡g ls fudky dj iz;ksx”kkyk esa ijh{k.k fd;k x;k 

rks cdfj;ksa ds uewuksa esa dPps izksVhu dh ek=k 11-09 ls 11-

75 izfr”kr ik;h x;h rFkk izkDdf=r “kq"d inkFkZ xzg.krk 

2-88 ls 3-36 izfr”kr rd ik;h x;hA mijksDr “kq"d inkFkZ 

xzg.krk ds vk/kkj ij tc dPps izksVhu ,oa dqy ikpd

3-6-2 izkd`frd pjkxkg esa fefJr >qaM lewg pjkbZ

(CRSCIGFRISIL20130701)
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vkSj isysfVax djus ds fy, nks vyx&vyx e'khuksa dks 
fodflr fd;k tk ldsA nhukukFk LikbdysV~l@QYi  
chtksa ¼100½ ds HkkSfrd xq.kksa esa çHkkoh yackbZ ¼4-47&8-81 
feeh½] pkSM+kbZ ¼12-30&22-6 feeh½] eksVkbZ ¼0-88&4-58 
feeh½] x.krh; ek/; O;kl ¼2-64&5-30 feeh½] T;kferh; 
ek/; O;kl ¼2-09&4-92 feeh½] vkLisDV vuqikr        
¼21-4&77-0%½] xksykbZ  ¼32-1&76-7%½] lrg {ks= ¼13-

2 38&75-9 feeh ½] vk;ru ¼2-64&40-2 feeh ½] 1000 cht dk 
otu ¼0-79&0-82 xkz e½ vkjS  dyq  ?kuRo ¼7-45&8-05 fd-xkz -@ 
eh 3½ FkkA nhukukFk ds  cht ¼100½ ds HkkSfrd xq.k % yackbZ 
¼2-10&2-89 feeh½] pkSM+kbZ ¼0-56&1-10 feeh½] eksVkbZ ¼0-
34&0-82 feeh½] xf.krh; ek/; C;kl ¼1-03&1-55 feeh½] 
T;kferh; ek/; C;kl ¼0-75&1-30 feeh½] vkLisDV vuqikr 
¼24-8&48-6%½] xksykbZ ¼33-4&56-5%½] lrg {ks= ¼1-79&5-

2 330 fe eh ½] vk;ru ¼2-01&15-89 feeh ½] 1000 cht otu 
3

¼0-47&0-49 xzke½] Fkksd ?kuRo ¼599-8&624-9 fd-xzk-@eh ½] 
3?kuRo ¼784-5&870-8 fd-xzk-@eh ½ vkSj lja/kzrk  ¼20-7&28-

6%½ FkhA

o"kkZ dVko lwpdkad ¼vkj QSDVj½ dk mi;ksx feêh ds 

dVko okys tksf[ke {ks=ksa dh LFkkiuk ds fy, fd;k tkrk gS 

tgk¡ e`nk laj{k.k lajpukvksa dh vko';d gksrh gSA orZeku 

v/;;u esa cqansy[kaM {ks= ds 13 o"kkZ LVs'kuksa ds ekfld o"kkZ 

vkadM+ksa dk v/;;u fd;k x;kA 1901 ls 2002 ¼101 o"kZ½ 

dh vof/k ds o"kkZ ds vkadM+s Hkkjr ty iksVZy ls çkIr fd, 

x,A bu vkadM+ksa dk mi;ksx ekfld la'kksf/kr Qwfj;j 

baMsDl ¼,e,QvkbZ½ ewY;ksa dh x.kuk djus ds fy, fd;k 

x;k vkSj ,e,QvkbZ ewY;ksa dk mi;ksx djds vkj QSDVj 

dh x.kuk 13 ftyksa ds fy, dh xbZA e/; çns'k ds lkxj 

ftys ¼925-9½ ds fy,  vkj QSDVj lcls vf/kd Fkk] tcfd 

mÙkj çns'k ds tkykSu ftys ds fy, lcls de ¼606-02 esxk 

twy  lseh gs- çfr o"kZ½ çkIr gqvkA

bl dk;ZØe esa dqy 19 fdlkuksa us Hkkx fy;k ftuesa ls 6 

fdlkuksa ds ikl vke@liksVk ckx Fkk vkSj 13 fdlkuksa ds

3-7-3 v)Z 'kq"d {ks=ksa ds fy, pkjk ?kklksa dh e`nk vkSj ty 

laj{k.k {kerk dk vkadyu

3-8-1 Qy vkSj jksfir o`{kksa ¼IykUVs’ku ØkWi½ esa lgHkkxh 

pkjk mRiknu 

(CRSCIGFRISIL20150602)

(CRSCIGFRISIL20140901)

3-8 lkekftd] vkfFkZd] uhfr vkSj varj.k laca/kh 

vuqla/kku

3-7 ;a=hdj.k }kjk pkjk lalk/kuksa dk xq.koÙkk lq/kkj 
,oa laj{k.k 

3-7-1 VsªDVj pkfyr ?kkl ds cht fudkyus ds ;a= dk 
fMtkbu vkSj fodkl 

3-7-2 pkjkxkg cht ds fy, fM¶yfQax e'khu vkSj 
isysfVax e'khu dk fodkl vkSj ewY;kadu

(CRSCIGFRICIL20150601)

(CRSCIGFRISIL20180601)

?kklksa ds vkdkfjdh] xq.k/keZ ds vk/kkj ij]  xzkl lhM 
gkosZfLVax e'khu dks dsaæh; —f"k vfHk;kaf=dh laLFkku] 
Hkksiky ds lg;ksx ls fodflr fd;k x;kA ?kkl dVkbZ ra= 
esa VªSDVj ds lkeus yxs jksVjh flysaMj ij ,d lfiZy cz'k 
gSA e'khu dh  daI;wVj ,MsM fMtkbu vkSj feêh fcu ds 
ijh{k.k Ýse ij fQV gksus ds fy, ,d ç;ksx'kkyk e‚My 
ra=] dsaæh; —f"k vfHk;kaf=dh laLFkku] Hkksiky }kjk fodflr 
fd;k x;kA bl e‚My dk ijh{k.k djus ds fy, nhukukFk 
?kkl ds cht lfgr ikS/kksa dks feêh ds fcu esa yxk;k x;k] 
ftlesa irk pyk fd cz'k flysaMj dk ihNs dh vksj lapkyu 
dh rqyuk esa cht laxzg ds fy, vkxs dh rjQ okyk 
lapkyu  vf/kd çHkko'kkyh FkkA

fodflr çksVksVkbi dks VªSDVj ds lkeus yxk;k x;k gS vkSj 
v‚ijs'ku ds nkSjku e'khu dks mBkus vkSj uhps djus ds fy, 
gkbMªksfyd fu;a=.k dk mi;ksx fd;k tkrk gSA v‚ijs'ku ds 
nkSjku cz'k dh jksVj xfr dks ifjofrZr djus dk Hkh çko/kku 
fd;k x;k gSA dsUæh; —f"k vfHk;kaf=dh laLFkku] Hkksiky ds 
ç{ks= esa e'khu ds çkjafHkd ijh{k.k ls irk pyk fd dVkbZ 
dh fn”kk v‚ijs'ku ds nks ikl esa 85% ls vf/kd ?kkl ds 
cht dh çkfIr gqbZ gSA vkbZth,QvkjvkbZ] >k¡lh esa nhukukFk 
vkSj ØSLV &d‚Dl&dksac ?kkl ds [ksrksa esa çksVksVkbi dk 
ijh{k.k fd;k x;kA bl ifj{k.k ds nkSjku e'khu ds vkxs 
c<+us dh xfr 0-9 ehVj çfr lsdaM] cht fudyus okys Mªe 
dh pØh; xfr 300 vkjih,e rFkk dk;Zdkjh Å¡pkbZ 0-8 
ehVj FkhA nks ckj foijhr fn'kkesa pykus ij e'khu }kjk 
dojst {ks=Qy 0-1 gsDVs;j@?kaVk çkIr gqvk rFkk cht 
laxzg 1 fdxzk@?kaVk jgkA ,d ckj esa cht c‚Dl dh Hkjus 
dh {kerk 3 fd-xzk- gS vkSj cht dks cksjks esa Hkjus dh çfØ;k 
gkFk }kjk lEikfnr dh x;hA

nhukukFk ?kkl ds chtksa ds HkkSfrd xq.k%

nhukukFk ?kkl ¼fdLe chMh&2½ ds okLrfod chtksa vkSj 
LikbdysV~l ds HkkSfrd xq.kksa dks 9% vkSlr ueh dh ek=k esa 
fu/kkZfjr fd;k x;k ] rkfd ?kkl ds chtksa dks fM¶yi djus

54

dh IRP 2-04 dk fj;k;rh ykHk%ykxr vuqikr] 17-91 yk[k 
ds NPW vkSj 03 o"kZ dh iqu% Hkqxrku vof/k ifj.kke Lo:i 
lkadsfrd FkhA mijksä ekinaMksa dk ewY; Li"V :i ls bafxr 
djrk gS fd bl Hkwfe ij fd;k x;k fuos'k vkfFkZd :i ls 
O;ogk;Z Fkk vkSj çkjafHkd LFkkiuk ykxr 3 o"kksaZ ds Hkhrj 
iqu% izkIr dh tk ldrh gSA

xsagwW dh fdLEkksa ds izn”kZu esa fdLEk ,pMh&3086 esa lcls 

vf/kd mit ¼4-55 Vu@gs-½ ntZ dh x;h] rRIk”pkr~ fdLe 

,pMh&2967 dh mit FkhA ,pMh&3086 dh vukt dh 

mit LFkkuh; fdLeksa dh rqyuk esa 32% vf/kd FkhA 

jklk;fud [kjirokj fu;a=.k ¼lYQkslY¶;wjkWu 75% $ 

esV~lYQjkWu feFkkby 5% MCY;wth½ esa 8-6% vukt dh 

vf/kd mit ik;h x;hA  

pus dh mUur  fdLe ¼tsth&16] ckfofLVu vkSj ,uihoh 

mipkj ds lkFk½ ds 66 çn'kZuksa esa 1-33 Vu@gs- cht dk 

mRiknu gqvk vkSj vf/kd  'kq) vk; ¼:- 34325@gsDVs;j½ 

vkSj ch% lh vuqikr ¼2-40½ çkIr gqbZA jch 2017&18 ds 

nkSjku] tbZ dh fdLeksa dk vkSlr gjk pkjk mRiknu 43-8 

Vu@gs-] 'kq) vk;  ¼# 35166@gs-½ vkSj ch% lh vuqikr ¼3-

05½ çkIr gqvkA gkyk¡fd] cjlhe dh  fdLe ojnku us 67-7 

Vu@gs- gjk pkjk mRiknu gqvk tks LFkkuh; :i ls mxkbZ 

x;h cjlhe dh ¼53-4 Vu@gs-½ dh rqyuk esa 26-7% vf/kd 

FkkA tbZ pkjs vkSj cht mRiknu çn'kZuksa ds rgr Øe'k% gjk 

pkjk mRiknu] cht] Hkwlk dh iSnkokj] 'kq) çfrQy vkSj ch% 

lh vuqikr Øe'k% 12-1] 1-13] 2-4 Vu@gs-] #- 35379 vkSj 

2-87 FkkA ljlksa gkbfczM ¼,uvkjlh,pch 101½ us 

vkj,p&406 ¼1-4 Vu@gs- ½ ls  21-0% vf/kd cht mit 

dk mRiknu fd;kA

[kjhQ] 2018

eawx dh fdLe ihMh,e 139 ¼l- &139½ us LFkkuh; fdLe ls  

27-1% vkSj 23-0% vf/kd cht vkSj Hkwlk  dh mit dk 

çn'kZu fd;kA blh rjg] mjn dh fdLe f'k[kj &2 ¼l- 

&283½ us LFkkuh; fdLe ls 13-0  vf/kd cht mit nhA 

fry dh mit ¼fdLe çxfr] l-&43] 5-72 

fDoaVy@gsDVs;j½] LFkkuh; fdLe dh rqyuk esa 27-4% 

vf/kd FkhA cklerh pkoy mxkus okys xk¡oksa esa fo'ks"k :i 

ls uhps {ks= esa fdLe iwlk 1121 ¼l-  34½ yksdfç; gks jgh gS 

3-10 cká foRr iksf”kr ifj;kstuk 

3-10-1 QkeZj QLVZ izkstsDV

(CRSCIGFRICOL2016-501)

%

ikl ukfj;y ckx FkkA dk;ZØe esa lfEefyr vf/kdka'k 

fdlkuksa ¼66-7%½ us cgqo"khZ; pkjk Qlyksa dks f[kykdj nw/k 

dh mit esa o`f) ns[kh] tcfd mues ls gh 25% us dgk fd 

nw/k dh iSnkokj leku jghA voyksdu esa ;g varj Hkkx ysus 

okys fdlkuksa }kjk ikyu fd;s x, vyx&vyx cqokbZ ds 

le; esa varj dh otg ls gks ldrk gSA mÙkjnkrkvksa us 

ckxksa esa cgqo"khZ; pkjk Tokj ds çn'kZu ij 8 rF;ksa dh lwpuk 

nh tks dh fuEuor~ gSa% 1&Qly de ikuh ¼41-67%½ dh 

[kir djrh gS] 2& Qly rsth ls c<+rh gS] 3& ¼41-67%½] 

4& iryk vkSj eqyk;e ruk ¼33-33%½] 5&dVkbZ esa 

vklkuh] 6& varj&iafä LFkku dk çHkkoh mi;ksx ¼25%½] 

7& ikuh dk e/;e mi;ksx ¼16-67%½] 8& dksbZ viO;; 

¼16-67%½ ughaA gkyk¡fd] dsoy ,d us crk;k fd Qly dks 

de j[k&j[kko dh vko';drk gSA

Ykkxr vkSj çfrQy

fiNys 5 o"kksaZ ¼2013&14 ls 2017&18½ ds nkSjku lksMk xk¡o 
esa pjkxkg ds fodkl ds fy, dh xbZa fofHkUu xfr fof/k;ksa 
dh tkudkjh fofHkUu fgr /kkjdksa ls yh xbZ Fkh tSls 
,uthvks ¼IIRD½ tks bl Hkwfe dks fodflr djus ds fy, 
ftEesnkj Fks] xzkeh.k leqnk; tks bl pjkxkg ds ykHkkFkhZ Fks] 
LFkkuh; xzke iapk;r lfgr Hkwfe vkSj jkT; ljdkj ds 
foHkkx tks bl pjkxkg ds fodkl ds fy, egRoiw.kZ 
fgr/kkjd FksA lksMk iapk;r esa 70 gsDVs;j esa ls 40 gsDVs;j 
{ks= esa fodflr pjkxkg ls çfrQy dh x.kuk jsat?kkl] 
isM+@>kM+h pkjk] jsat?kklksa ds cht] pjkxkg {ks= esa çk—frd 
:i ls mxkbZ xbZ lfCt;ksa dh fcØh ¼dNjk;k½ ls vuqekfur 
mit ds vk/kkj ij dh xbZ FkhA Hkwfe lq/kkj] vupkgs 
ikS/kksa@isM+ksa dks gVkus] xïksa dh [kqnkbZ] [kkbZ cukus] isM+ksa dh 
jksikbZ] jsat?kklksa dh cqokbZ] pkjk cht] ?kkl vkSj isM+ ls pkjs 
ds mit dk vuqeku yxkus ds foLr`r vkadM+s ,uthvks ls 
vkSj pjkxkg LFky ij ifj;kstuk Vhe ds O;fäxr nkSjs ls 
,d= fd;s x;sA o"kZ 2013&14 ds nkSjku LFkkiuk ykxr 
lfgr 40 gsDVs;j Hkwfe ij fd, x, ykxr@fuos'k dh dqy 
ykxr # 877464@& Fkh vkSj fiNys 04 o"kksaZ ds nkSjku dqy 
çfrQy Øe'k% 20]90]612@& #i;s vkSj 46]91]250@& 
#i;s FkkA

vkfFkZd O;ogk;Zrk

fiNys 4 o"kks± ds vkadM+ksa ij vk/kkfjr fo'ys"k.k vkSj 10-5% 
fMLdkmaV QSDVj dk mi;ksx ;g bafxr djrs gS dh] 99% 

3-8-2 lkekU; pjkxkg Hkwfe fodkl dk vFkZ'kkL=

(CRSCIGFRISIL2015-0501)
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vkSj isysfVax djus ds fy, nks vyx&vyx e'khuksa dks 
fodflr fd;k tk ldsA nhukukFk LikbdysV~l@QYi  
chtksa ¼100½ ds HkkSfrd xq.kksa esa çHkkoh yackbZ ¼4-47&8-81 
feeh½] pkSM+kbZ ¼12-30&22-6 feeh½] eksVkbZ ¼0-88&4-58 
feeh½] x.krh; ek/; O;kl ¼2-64&5-30 feeh½] T;kferh; 
ek/; O;kl ¼2-09&4-92 feeh½] vkLisDV vuqikr        
¼21-4&77-0%½] xksykbZ  ¼32-1&76-7%½] lrg {ks= ¼13-

2 38&75-9 feeh ½] vk;ru ¼2-64&40-2 feeh ½] 1000 cht dk 
otu ¼0-79&0-82 xkz e½ vkjS  dyq  ?kuRo ¼7-45&8-05 fd-xkz -@ 
eh 3½ FkkA nhukukFk ds  cht ¼100½ ds HkkSfrd xq.k % yackbZ 
¼2-10&2-89 feeh½] pkSM+kbZ ¼0-56&1-10 feeh½] eksVkbZ ¼0-
34&0-82 feeh½] xf.krh; ek/; C;kl ¼1-03&1-55 feeh½] 
T;kferh; ek/; C;kl ¼0-75&1-30 feeh½] vkLisDV vuqikr 
¼24-8&48-6%½] xksykbZ ¼33-4&56-5%½] lrg {ks= ¼1-79&5-

2 330 fe eh ½] vk;ru ¼2-01&15-89 feeh ½] 1000 cht otu 
3

¼0-47&0-49 xzke½] Fkksd ?kuRo ¼599-8&624-9 fd-xzk-@eh ½] 
3?kuRo ¼784-5&870-8 fd-xzk-@eh ½ vkSj lja/kzrk  ¼20-7&28-

6%½ FkhA

o"kkZ dVko lwpdkad ¼vkj QSDVj½ dk mi;ksx feêh ds 

dVko okys tksf[ke {ks=ksa dh LFkkiuk ds fy, fd;k tkrk gS 

tgk¡ e`nk laj{k.k lajpukvksa dh vko';d gksrh gSA orZeku 

v/;;u esa cqansy[kaM {ks= ds 13 o"kkZ LVs'kuksa ds ekfld o"kkZ 

vkadM+ksa dk v/;;u fd;k x;kA 1901 ls 2002 ¼101 o"kZ½ 

dh vof/k ds o"kkZ ds vkadM+s Hkkjr ty iksVZy ls çkIr fd, 

x,A bu vkadM+ksa dk mi;ksx ekfld la'kksf/kr Qwfj;j 

baMsDl ¼,e,QvkbZ½ ewY;ksa dh x.kuk djus ds fy, fd;k 

x;k vkSj ,e,QvkbZ ewY;ksa dk mi;ksx djds vkj QSDVj 

dh x.kuk 13 ftyksa ds fy, dh xbZA e/; çns'k ds lkxj 

ftys ¼925-9½ ds fy,  vkj QSDVj lcls vf/kd Fkk] tcfd 

mÙkj çns'k ds tkykSu ftys ds fy, lcls de ¼606-02 esxk 

twy  lseh gs- çfr o"kZ½ çkIr gqvkA

bl dk;ZØe esa dqy 19 fdlkuksa us Hkkx fy;k ftuesa ls 6 

fdlkuksa ds ikl vke@liksVk ckx Fkk vkSj 13 fdlkuksa ds

3-7-3 v)Z 'kq"d {ks=ksa ds fy, pkjk ?kklksa dh e`nk vkSj ty 

laj{k.k {kerk dk vkadyu

3-8-1 Qy vkSj jksfir o`{kksa ¼IykUVs’ku ØkWi½ esa lgHkkxh 

pkjk mRiknu 

(CRSCIGFRISIL20150602)

(CRSCIGFRISIL20140901)

3-8 lkekftd] vkfFkZd] uhfr vkSj varj.k laca/kh 

vuqla/kku

3-7 ;a=hdj.k }kjk pkjk lalk/kuksa dk xq.koÙkk lq/kkj 
,oa laj{k.k 

3-7-1 VsªDVj pkfyr ?kkl ds cht fudkyus ds ;a= dk 
fMtkbu vkSj fodkl 

3-7-2 pkjkxkg cht ds fy, fM¶yfQax e'khu vkSj 
isysfVax e'khu dk fodkl vkSj ewY;kadu

(CRSCIGFRICIL20150601)

(CRSCIGFRISIL20180601)

?kklksa ds vkdkfjdh] xq.k/keZ ds vk/kkj ij]  xzkl lhM 
gkosZfLVax e'khu dks dsaæh; —f"k vfHk;kaf=dh laLFkku] 
Hkksiky ds lg;ksx ls fodflr fd;k x;kA ?kkl dVkbZ ra= 
esa VªSDVj ds lkeus yxs jksVjh flysaMj ij ,d lfiZy cz'k 
gSA e'khu dh  daI;wVj ,MsM fMtkbu vkSj feêh fcu ds 
ijh{k.k Ýse ij fQV gksus ds fy, ,d ç;ksx'kkyk e‚My 
ra=] dsaæh; —f"k vfHk;kaf=dh laLFkku] Hkksiky }kjk fodflr 
fd;k x;kA bl e‚My dk ijh{k.k djus ds fy, nhukukFk 
?kkl ds cht lfgr ikS/kksa dks feêh ds fcu esa yxk;k x;k] 
ftlesa irk pyk fd cz'k flysaMj dk ihNs dh vksj lapkyu 
dh rqyuk esa cht laxzg ds fy, vkxs dh rjQ okyk 
lapkyu  vf/kd çHkko'kkyh FkkA

fodflr çksVksVkbi dks VªSDVj ds lkeus yxk;k x;k gS vkSj 
v‚ijs'ku ds nkSjku e'khu dks mBkus vkSj uhps djus ds fy, 
gkbMªksfyd fu;a=.k dk mi;ksx fd;k tkrk gSA v‚ijs'ku ds 
nkSjku cz'k dh jksVj xfr dks ifjofrZr djus dk Hkh çko/kku 
fd;k x;k gSA dsUæh; —f"k vfHk;kaf=dh laLFkku] Hkksiky ds 
ç{ks= esa e'khu ds çkjafHkd ijh{k.k ls irk pyk fd dVkbZ 
dh fn”kk v‚ijs'ku ds nks ikl esa 85% ls vf/kd ?kkl ds 
cht dh çkfIr gqbZ gSA vkbZth,QvkjvkbZ] >k¡lh esa nhukukFk 
vkSj ØSLV &d‚Dl&dksac ?kkl ds [ksrksa esa çksVksVkbi dk 
ijh{k.k fd;k x;kA bl ifj{k.k ds nkSjku e'khu ds vkxs 
c<+us dh xfr 0-9 ehVj çfr lsdaM] cht fudyus okys Mªe 
dh pØh; xfr 300 vkjih,e rFkk dk;Zdkjh Å¡pkbZ 0-8 
ehVj FkhA nks ckj foijhr fn'kkesa pykus ij e'khu }kjk 
dojst {ks=Qy 0-1 gsDVs;j@?kaVk çkIr gqvk rFkk cht 
laxzg 1 fdxzk@?kaVk jgkA ,d ckj esa cht c‚Dl dh Hkjus 
dh {kerk 3 fd-xzk- gS vkSj cht dks cksjks esa Hkjus dh çfØ;k 
gkFk }kjk lEikfnr dh x;hA

nhukukFk ?kkl ds chtksa ds HkkSfrd xq.k%

nhukukFk ?kkl ¼fdLe chMh&2½ ds okLrfod chtksa vkSj 
LikbdysV~l ds HkkSfrd xq.kksa dks 9% vkSlr ueh dh ek=k esa 
fu/kkZfjr fd;k x;k ] rkfd ?kkl ds chtksa dks fM¶yi djus
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dh IRP 2-04 dk fj;k;rh ykHk%ykxr vuqikr] 17-91 yk[k 
ds NPW vkSj 03 o"kZ dh iqu% Hkqxrku vof/k ifj.kke Lo:i 
lkadsfrd FkhA mijksä ekinaMksa dk ewY; Li"V :i ls bafxr 
djrk gS fd bl Hkwfe ij fd;k x;k fuos'k vkfFkZd :i ls 
O;ogk;Z Fkk vkSj çkjafHkd LFkkiuk ykxr 3 o"kksaZ ds Hkhrj 
iqu% izkIr dh tk ldrh gSA

xsagwW dh fdLEkksa ds izn”kZu esa fdLEk ,pMh&3086 esa lcls 

vf/kd mit ¼4-55 Vu@gs-½ ntZ dh x;h] rRIk”pkr~ fdLe 

,pMh&2967 dh mit FkhA ,pMh&3086 dh vukt dh 

mit LFkkuh; fdLeksa dh rqyuk esa 32% vf/kd FkhA 

jklk;fud [kjirokj fu;a=.k ¼lYQkslY¶;wjkWu 75% $ 

esV~lYQjkWu feFkkby 5% MCY;wth½ esa 8-6% vukt dh 

vf/kd mit ik;h x;hA  

pus dh mUur  fdLe ¼tsth&16] ckfofLVu vkSj ,uihoh 

mipkj ds lkFk½ ds 66 çn'kZuksa esa 1-33 Vu@gs- cht dk 

mRiknu gqvk vkSj vf/kd  'kq) vk; ¼:- 34325@gsDVs;j½ 

vkSj ch% lh vuqikr ¼2-40½ çkIr gqbZA jch 2017&18 ds 

nkSjku] tbZ dh fdLeksa dk vkSlr gjk pkjk mRiknu 43-8 

Vu@gs-] 'kq) vk;  ¼# 35166@gs-½ vkSj ch% lh vuqikr ¼3-

05½ çkIr gqvkA gkyk¡fd] cjlhe dh  fdLe ojnku us 67-7 

Vu@gs- gjk pkjk mRiknu gqvk tks LFkkuh; :i ls mxkbZ 

x;h cjlhe dh ¼53-4 Vu@gs-½ dh rqyuk esa 26-7% vf/kd 

FkkA tbZ pkjs vkSj cht mRiknu çn'kZuksa ds rgr Øe'k% gjk 

pkjk mRiknu] cht] Hkwlk dh iSnkokj] 'kq) çfrQy vkSj ch% 

lh vuqikr Øe'k% 12-1] 1-13] 2-4 Vu@gs-] #- 35379 vkSj 

2-87 FkkA ljlksa gkbfczM ¼,uvkjlh,pch 101½ us 

vkj,p&406 ¼1-4 Vu@gs- ½ ls  21-0% vf/kd cht mit 

dk mRiknu fd;kA

[kjhQ] 2018

eawx dh fdLe ihMh,e 139 ¼l- &139½ us LFkkuh; fdLe ls  

27-1% vkSj 23-0% vf/kd cht vkSj Hkwlk  dh mit dk 

çn'kZu fd;kA blh rjg] mjn dh fdLe f'k[kj &2 ¼l- 

&283½ us LFkkuh; fdLe ls 13-0  vf/kd cht mit nhA 

fry dh mit ¼fdLe çxfr] l-&43] 5-72 

fDoaVy@gsDVs;j½] LFkkuh; fdLe dh rqyuk esa 27-4% 

vf/kd FkhA cklerh pkoy mxkus okys xk¡oksa esa fo'ks"k :i 

ls uhps {ks= esa fdLe iwlk 1121 ¼l-  34½ yksdfç; gks jgh gS 

3-10 cká foRr iksf”kr ifj;kstuk 

3-10-1 QkeZj QLVZ izkstsDV

(CRSCIGFRICOL2016-501)

%

ikl ukfj;y ckx FkkA dk;ZØe esa lfEefyr vf/kdka'k 

fdlkuksa ¼66-7%½ us cgqo"khZ; pkjk Qlyksa dks f[kykdj nw/k 

dh mit esa o`f) ns[kh] tcfd mues ls gh 25% us dgk fd 

nw/k dh iSnkokj leku jghA voyksdu esa ;g varj Hkkx ysus 

okys fdlkuksa }kjk ikyu fd;s x, vyx&vyx cqokbZ ds 

le; esa varj dh otg ls gks ldrk gSA mÙkjnkrkvksa us 

ckxksa esa cgqo"khZ; pkjk Tokj ds çn'kZu ij 8 rF;ksa dh lwpuk 

nh tks dh fuEuor~ gSa% 1&Qly de ikuh ¼41-67%½ dh 

[kir djrh gS] 2& Qly rsth ls c<+rh gS] 3& ¼41-67%½] 

4& iryk vkSj eqyk;e ruk ¼33-33%½] 5&dVkbZ esa 

vklkuh] 6& varj&iafä LFkku dk çHkkoh mi;ksx ¼25%½] 

7& ikuh dk e/;e mi;ksx ¼16-67%½] 8& dksbZ viO;; 

¼16-67%½ ughaA gkyk¡fd] dsoy ,d us crk;k fd Qly dks 

de j[k&j[kko dh vko';drk gSA

Ykkxr vkSj çfrQy

fiNys 5 o"kksaZ ¼2013&14 ls 2017&18½ ds nkSjku lksMk xk¡o 
esa pjkxkg ds fodkl ds fy, dh xbZa fofHkUu xfr fof/k;ksa 
dh tkudkjh fofHkUu fgr /kkjdksa ls yh xbZ Fkh tSls 
,uthvks ¼IIRD½ tks bl Hkwfe dks fodflr djus ds fy, 
ftEesnkj Fks] xzkeh.k leqnk; tks bl pjkxkg ds ykHkkFkhZ Fks] 
LFkkuh; xzke iapk;r lfgr Hkwfe vkSj jkT; ljdkj ds 
foHkkx tks bl pjkxkg ds fodkl ds fy, egRoiw.kZ 
fgr/kkjd FksA lksMk iapk;r esa 70 gsDVs;j esa ls 40 gsDVs;j 
{ks= esa fodflr pjkxkg ls çfrQy dh x.kuk jsat?kkl] 
isM+@>kM+h pkjk] jsat?kklksa ds cht] pjkxkg {ks= esa çk—frd 
:i ls mxkbZ xbZ lfCt;ksa dh fcØh ¼dNjk;k½ ls vuqekfur 
mit ds vk/kkj ij dh xbZ FkhA Hkwfe lq/kkj] vupkgs 
ikS/kksa@isM+ksa dks gVkus] xïksa dh [kqnkbZ] [kkbZ cukus] isM+ksa dh 
jksikbZ] jsat?kklksa dh cqokbZ] pkjk cht] ?kkl vkSj isM+ ls pkjs 
ds mit dk vuqeku yxkus ds foLr`r vkadM+s ,uthvks ls 
vkSj pjkxkg LFky ij ifj;kstuk Vhe ds O;fäxr nkSjs ls 
,d= fd;s x;sA o"kZ 2013&14 ds nkSjku LFkkiuk ykxr 
lfgr 40 gsDVs;j Hkwfe ij fd, x, ykxr@fuos'k dh dqy 
ykxr # 877464@& Fkh vkSj fiNys 04 o"kksaZ ds nkSjku dqy 
çfrQy Øe'k% 20]90]612@& #i;s vkSj 46]91]250@& 
#i;s FkkA

vkfFkZd O;ogk;Zrk

fiNys 4 o"kks± ds vkadM+ksa ij vk/kkfjr fo'ys"k.k vkSj 10-5% 
fMLdkmaV QSDVj dk mi;ksx ;g bafxr djrs gS dh] 99% 

3-8-2 lkekU; pjkxkg Hkwfe fodkl dk vFkZ'kkL=

(CRSCIGFRISIL2015-0501)
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/kkj.k fd;k] tcfd HkSal esa 69-2% us endky fn[kk;k vkSj 
muesa ls 83-3% us xHkZ /kkj.k fd;kA bl çdkj] [kfut 
feJ.k ds iwjd us [kfut iks"k.k dh deh ds dkj.k] nq/kk: 
i'kqvksa ds 'kkjhfjd vkSj çtuu çn'kZu esa lq/kkj fd;kA

QhM iys Vs l~  @ 200 xkz e @i'k@q fnu  d s ykHkdkjh çHkkok as dk s

çnf'krZ  dju s d s fy, 90 fnuk as d s fy, pkjk deh dh vof/k d s

nkjS ku LFkkuh; o;Ld vkjS  c<r+ h cdfj;k as ij ç{k=s  ijh{k.k 

fd, x, FkAs  c<r+ h cdfj;k as d s ekey s e]as  ijw d legw  ¼77-6 

xkz e@fnu½ u s xjS &ijw d legw  ¼34-1 xkz e@fnu ½ dh ryq uk e as

vf/kd ¼P<0-01½ 'kjhj dk otu gkfly fd;kA

vU; igy

uk S i'k/q ku LokLF; f'kfoj vk;kfs tr fd; s x; s mUur uj cdjk as

}kjk  543 xHkk/Z kku djk; s x;As  —f"k midj.k vkjS  xko¡ k as d s

iLq rdky;k as d s fy, dLVe gk;fjxa  lVas j ¼CHCs½] Lo; a

lgk;rk legw  }kjk ¼SHGs½ }kjk çcfa /kr fd; s tk jg as gAaS   

pkjk ,si

pkjk ,si fodflr fd;k x;k gS i'kq/ku fdlkuksa] foLrkj 

dfeZ;ksa vkSj Nk=ksa dks  fganh vkSj vaxzsth nksuksa esa pkjk 

mRiknu] laj{k.k vkSj mi;ksx ls lacaf/kr mi;ksxh tkudkjh 

çnku djus okys cgqr mi;ksxh gSA ,si dh vU; fo'ks"krkvksa 

esa ,Q,D;w] eghus ds vuqlkj Qly vkSj i'kqikyu xfrfof/k 

dSysaMj vkfn 'kkfey gSaA fdlh Hkh ç'u ds fy, fdlku bl 

,si ds ̂ ^fo'ks"kK ls iwNsa^^ dk mi;ksx djds lh/ks laidZ dj 

ldrs gSaA laLFkku ds fdlh mRikn dks [kjhnus ds fy,] ,Ii  

ds ek/;e ls vuqjks/k Hkst ldrs gSaA fdlku ls fdlku rd 

rduhdksa dk çlkj egRoiw.kZ rduhdksa dk fdlku ls 

fdlku rd çlkj dk vkdyu fd;k x;k vkSj ik;k x;k 

fd 77-80% fdlkuksa us çkS|ksfxfd;ksa dk çlkj fd;k vkSj 

12-2% us Hkkx ugha fy;kA

ikz df̀rd pjkxkg] mUur pjkxkg ,o a coq kb Z fd; s g;q  s pjkxkg e as

pjkb Z dju s l s Ik”kvq k as ij iMu+  s oky s iHz kkok as ,o a dkcUZ k 

flDols V”sª ku d s fu/kkjZ .k d s fy;]s  iRz ;ds  d s 1-5 g-s  {k=s Qy e as

pjkb Z djk;h x;hA ftle as coq kb Z fd; s g;q  s pjkxkg e as lokfZ /kd 

gctZs  mit ¼7-48½ ik;h x;h] bld s ckn Øe”k% mUur ¼7-22½ 

vkjS  ikz df̀rd ¼6-95 Vu “k"q d inkFk@Z g-s ½ dh mit jghA 

pjkxkgk as l s mRikfnr ?kkl e as ikz Vs hu dh ek=k Hkh coq kb Z fd; s g;q  s

pjkxkg e as ¼6-80½ mUur ¼6-37½ ,o a ikz df̀rd pjkxkgk as ¼6-03 

ifz r”kr½ l s vf/kd ik;h x;hA fofHkUu pjkxkgk as l s mRikfnr 

?kkl e as ,u-Mh-,Q-] ,-Mh-,Q-] lYs ;yw kls  vkjS  ,-Mh-,y- dh

3-10-2  fuØk ifj;kstuk ¼lkefjd vuqla/kku½

ftlus 38-73 fDoaVy vukt vkSj 68-32 fDoaVy Hkwlk@gs- 

dk mRiknu fd;kA pkjk Qlysa Tokj dh mUur fdLe us 

LFkkuh; fdLe ¼36-8 Vu@gs-½ dh rqyuk esa 16-8 vf/kd 

gjk pkjk dk mRiknu fd;k A blh rjg] eDdk] cktjk vkSj 

yksfc;k ds çn'kZuksa esa vf/kd gjk pkjk dk mRiknu fd;kA

ckxokuh ,oa lCth vk/kkfjr e‚Mîwy

caSxu dh mUur fdLe vkSj chtksaipkj çn'kZu ¼dk'kh lUns'k 
,Q&1] l- &43½ us LFkkuh; fdLe ¼47-1 Vu@gs-½ ls vf/kd 
Qy mRiknu ¼57-0 Vu@gs-½ fd;k ¼p <0-01½ ih- ,l- ch- 
mipkfjr cSaxu dk mRiknu ¼59-4 Vu@gs-½ dh rqyuk esa 
xSj&mipkfjr LFkkuh; fdLeksa ¼49-7 Vu@gs-½ vf/kd ¼p<0-
01½ gqvkA VkWi Mªsflax ds :i esa ,u ih ds feJ.k]+ ftad 
eksuksgkbMªsV ds fNM+dko  ds lkFk dk'kh lUns'k ,Q &1 
¼59-6 Vu@gs-½ us mipkj ds fcuk LFkkuh; fdLeksa ¼50- 2 
Vu@gs-½ dh rqyuk esa vf/kd ¼p<0-01½ mit nhA

fepZ ¼dk'kh rst ,Q&1] l-&54½ çn'kZuksa esa mit ¼15-2½ 
LFkkuh; fdLeksa ¼12-5 Vu@gs-½ dh rqyuk esa vf/kd ¼p<0-
01½ FkhA ftad eksuksgkbMªsV ds fNM+dko ds lkFk ¼15-9 
Vu@gs-½] LFkkuh; fdLeksa ¼14-0 Vu@gs-½ dh rqyuk esa  
tLrk ds mi;ksx dk çHkko vf/kd ¼p<0-01½ Fkk A

VekVj dk mRiknu] mUur fdLe ¼dk'kh vfHkeku ,Q&1] 
l-&47½ l s ¼56-1 Vu@g-s ½ l s LFkkuh; fdLek as ¼46-6 Vu@g-s ½ 
dh rqyuk esa vf/kd Fkk ¼p<0-01½ chtkasipkj esa ih,lch ds 
mi;ksx ls VkWi Mªsflax ds :i esa ulZjh esa mxkbZ ds nkSjku] 
mRiknu ¼56-8 Vu@gs-½ xSj&mipkfjr LFkkuh; fdLeksa ¼51-
0 Vu@gs-½ dh rqyuk esa ¼p<0-01½ vf/kd Fkk A

i'kq/ku vk/kkfjr e‚Mîwy

[kfut feJ.k ¼MM½ ds ykHk dk ijh{k.k 120 fnuksa ds fy, 

60 nq/kk: ¼'kq#vkrh ls e/; Lruiku½ HkSal ¼eqjkZ vkSj 

xSj&fooj.kh uLy½ nksuksa esa fd;k x;k FkkA HkSalksa dks [kfut 

feJ.k @ 40 xzke@HkSal@fnu nsus ls] vkSlr nw/k dh 

iSnkokj 8-06  yh@fnu] tcfd xSj&iwjd HkSal esa vkSlr 

nw/k dh iSnkokj 6-93 Fkh tks vf/kd Fkh ¼P <0-05½A blh rjg 

21 xSj&fooj.kh uLy dh nq/kk: xk;ksa dks [kfut feJ.k @ 

30 xzke@xk;@fnu ds lkFk iwjd fd;k x;k gSA xSj&iwjd 

xk;ksa ¼2-40 yh@fnu½ dh  rqyuk esa vkSlr nw/k mRiknu 

vf/kd Fkk A

[kfut feJ.k @ 30&40 xzke@i'kq@fnu  dh f[kykus ls 
i'kqvksa esa  çtuu {kerk çn'kZu esa lq/kkj gqvk] 58-3% xk;ksa 
us endky  fn[kk;k vkSj muesa ls 71-4% us ckn esa xHkZ

% 
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x;kA pjkbZ mipkjksa esa Tokj pkjs ds lkFk xsagwW dk Hkwlk 
¼fu;a=.k½ ,oa ukxQuh ds lkFk xsagWw ds Hkwls dk mi;ksx 
cNfM+;ksa dks izksVhu ,oa vU; iks"kd rRoksa ds fy;s lkUnz 
feJ.k ¼58 Hkkx eawxQyh dh [kyh] 40 Hkkx eDdk dk nkuk] 
1 Hkkx [kfut feJ.k rFkk ,d Hkkx lkekU; ued½ fn;k 
x;k FkkA cNfM+;ksa }kjk ukxQuh pjkbZ esa :ph ik;h x;h 
,oa nksuksa lewgksa esa “kq"d inkFkZ xzg.k 3-15 izfr”kr ntZ fd;k 
x;kA ,e-ih- pjh pjkbZ okys lewg ds Ik”kqvksa esa “kq"d inkFkZ] 
dkcZfud inkFkZ ,oa ØwM izksVhu dh ek=k dh ikpdrk Øe”k% 
69-4] 66-2 ,oa 76-8 izfr”kr Fkh tks fd ukxQuh pjkbZ lewg 
¼67-4] 61-8 ,oa 72-2 izfr”kr½ ls vf/kd FkhA 

eDdk esa ty ruko ds dqizHkko dks de djus ds fy;s ikap 
jlk;uksa dk fNM+dko djds ij[kk x;kA ifj.kke ;g n”kkZrs 
gS fd lsyhlkbfyd vEy ¼0-5 ,e],e½ $ 1 izfr”kr ;wfj;k 
ds fNM+dko ls fu;a=d dh rqyuk esa 25-3 izfr”kr vf/kd 
nkuk mit izkIr gqbZ] ftlds dkj.k vf/kdre ldy 
vkenuh ¼#- 61973@gs-½ ,oa ykHk&ykxr vuqikr ¼2-23½ 
ntZ fd;k x;kA jlk;uksa ds i.khZ; fNM+dko ls f>Yyh 
fLFkjrk lwpdkad esa c<+ksRrjh gqbZ] tcfd izksyhu lkUærk esa 
deh ik;h x;hA gkykafd U;wure izksyhu lkUærk iyokj 
okys IykWV esa ntZ dh xbZA 

bl ifj;kstuk ds varxZr ikyh x;h HkSalksa esa o"kZ 2018&19 
esa vkSlr izfr C;kar nqX/k mRiknu 1373-9 fd-xzk- ntZ fd;k 
x;kA vkSlr nqX/k olk] olk jfgr Bksl inkFkZ] izksVhu rFkk 
Xywdkst Øe”k% 8-23] 9-6] 3-48 ,oa 5-20 izfr”kr FkhA izFke 
C;kar ds le; vkSLkr mez 47 eghus Fkh] o"kZ ds nkSjku 
xHkkZ/kku nj 55-8 izfr”kr jghA bl o"kZ 5500 oh;Z dh 
fgehd`r Mkst rS;kj dh x;hA Hknkojh HkSal laj{k.k dk;ZØe 
ds rgr] Hknkojh HkSal ds ewy LFkku bVkok] tkykSu] vkxjk 
,oa fHk.M esa 2281 d`f=e xHkkZ/kku fd;s x;sA o"kZ 2017&18 
ds nkSjku fd;s x;s 3195 d`f=e xHkkZ/kku ls 1105 Hknkojh 
cPpksa dk tUe fjdkMZ fd;k x;kA

izksVks VkbZi ijh{k.k

VSªDVj pkfyr uksty xu Lizs;j dk m|;ku pjkxkg 
i}fr esa ijh{k.k

vkaoyk v/kkfjr m|ku pjkxkg i}fr esa VSªDVj pkfyr 
uksty xu Lizs;j dk iz;ksx lw{e rRoksa ds fNM+dko ds fy,

3-10-5  vf[ky Hkkjrh; lefUor ‘kq"d d`f"k ifj;kstuk 

3-10-6  Hknkojh HkSal laj{k.k ,oa lq/kkj ifj;kstuk

vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ¼QkeZ 
bEiyhesUV ,o ae'khujh½

(CRSCIGFRICOP19800601)

vklS r ek=k Øe”k% 77-1&79-6] 50-3&53-1] 40-5&41-9 ,o a 7-

93&8-63 ifz r”kr ik;h x;hA 

mijksDr esa of.kZr rhu izdkj ds pjkxkgksa esa ls izR;sd esa 30 

HksaM+ksa ds lewg dks j[kk x;k gSA blds vykok gj pjkxkg dks 

Hkh rhu Hkkxksa ¼izR;sd Hkkx 0-5 gs-½ esa ckaVdj rhuksa Hkkx esa 

vyx&vyx LVksfdax nj ¼SR =1, SR2=   ,oa SR =3 ,-1 2 3

lh-;w-@gs-½ esa HksaM+ksa dks fujarj pjkbZ fof/k ls pjk;k x;kA 

izkd`frd pjkxkg esa vyx&vyx LVksfdax nj esa ?kkl dh 

[kir] ftls fyfXuu lwpd fof/k ls fudkyk x;k] 2-74 ls 3-

21 izfr”kr rd ik;h x;h tcfd SR ¼33-31½ esa Vh-Mh-,u- 3 
0-75

dh [kir ¼xzk-@otu ½ lcls de ¼p<0-01½  jgh tks 

SR esa 41-55 vkSj SR esa 40-17 FkhA iks"kd rRo dh ikpdrk 1 2  

vyx&vyx LVksfdax nj esa fHkUu ¼p<0-01½ ik;h x;hA

ijh{k.k esa mi;ksx fd;s x;s 14 jkbtksfc;e dYpj ls 

cjlhe ds cht dks mipkfjr djds laLrqr ek=k dh 50 

izfr”kr u=tu ds lkFk cqokbZ dh xbZA ijh{k.k esa ns[kk x;k 

fd vkj&007] vkj&30]  vkj&234]  vkj&301]  vkj&70] 

vkSj vkj&217 esa 100 izfr”kr laLRkqr moZjd ek=k ds lkFk 

cks;s x;s fcuk dYpj ls mipkfjr chtksa dh mit dh rqyuk 

esa 50 izfr”kr u=tu ds lkFk dYpj mipkfjr chtksa esa 

vf/kd mit ntZ dh x;h tks fd 42-3 ls 46-5 Vu@gs- FkhA

,d vU; iz;ksx esa jkbtksfc;e dYpj ds lkFk QkLQsV 

?kksyd thok.kq ls yksfc;k ds cht dks mipkfjr djds 50 

izfr”kr u=tu ,oa QkWLQksjl dh laLrqr moZjd ek=k ds 

lkFk cqokbZ dh xbZA ijh{k.k esa Kkr gqvk fd vkj&10¼3½ esa 

100 izfr”kr laLrqr moZjd ek=k ds lkFk cks;s x;s fcuk 

dYpj okys chtksa dh mit dh rqyuk esa dYpj ls 

mipkfjr $ 50 izfr”kr LkaLrqr u=tu rFkk QkWLQksjl okys 

mipkj esa vf/kd mit izkIr gqbZA blls ;g fu’d’kZ 

fudyrk gS fd ck;ksbuksdqysUV dh lgk;rk ls 50 izfr”kr 

laLrqr u=tu ,oa QkWLQksjl dh ek=k dh cpr djds 100 

izfr”kr laLrqr moZjd ek=k ds leku mRiknu ys ldrs gSaA   

ukxQuh ds iks’k.k xzg.krk ,oa mi;ksx ds ckjs esa v/;;u 
djus ds fy;s vV~Bkjg cNfM+;ksa ij ,d pjkbZ ijh{k.k fd;k

3-10-3 vekl ifj;kstuk % pkjk Qlyksa dh tSOkHkkj o`f) 

esa jkbtksfLQ;j izca/ku ds fy;s ihthihvkj 

buksdqysUV ck;ksQkeqZys”ku dk fodkl 

3-10-4 bdkMkZ ifj;kstuk % ^^ukxQuh dk Hkkjr ds 

fofHkUu d`f"k&ikfjfLFkfrdh n’kkvksa esa lw[kk jks/kh 

pkjs ds :Ik esa izksRlkgu**
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/kkj.k fd;k] tcfd HkSal esa 69-2% us endky fn[kk;k vkSj 
muesa ls 83-3% us xHkZ /kkj.k fd;kA bl çdkj] [kfut 
feJ.k ds iwjd us [kfut iks"k.k dh deh ds dkj.k] nq/kk: 
i'kqvksa ds 'kkjhfjd vkSj çtuu çn'kZu esa lq/kkj fd;kA

QhM iys Vs l~  @ 200 xkz e @i'k@q fnu  d s ykHkdkjh çHkkok as dk s

çnf'krZ  dju s d s fy, 90 fnuk as d s fy, pkjk deh dh vof/k d s

nkjS ku LFkkuh; o;Ld vkjS  c<r+ h cdfj;k as ij ç{k=s  ijh{k.k 

fd, x, FkAs  c<r+ h cdfj;k as d s ekey s e]as  ijw d legw  ¼77-6 

xkz e@fnu½ u s xjS &ijw d legw  ¼34-1 xkz e@fnu ½ dh ryq uk e as

vf/kd ¼P<0-01½ 'kjhj dk otu gkfly fd;kA

vU; igy

uk S i'k/q ku LokLF; f'kfoj vk;kfs tr fd; s x; s mUur uj cdjk as

}kjk  543 xHkk/Z kku djk; s x;As  —f"k midj.k vkjS  xko¡ k as d s

iLq rdky;k as d s fy, dLVe gk;fjxa  lVas j ¼CHCs½] Lo; a

lgk;rk legw  }kjk ¼SHGs½ }kjk çcfa /kr fd; s tk jg as gAaS   

pkjk ,si

pkjk ,si fodflr fd;k x;k gS i'kq/ku fdlkuksa] foLrkj 

dfeZ;ksa vkSj Nk=ksa dks  fganh vkSj vaxzsth nksuksa esa pkjk 

mRiknu] laj{k.k vkSj mi;ksx ls lacaf/kr mi;ksxh tkudkjh 

çnku djus okys cgqr mi;ksxh gSA ,si dh vU; fo'ks"krkvksa 

esa ,Q,D;w] eghus ds vuqlkj Qly vkSj i'kqikyu xfrfof/k 

dSysaMj vkfn 'kkfey gSaA fdlh Hkh ç'u ds fy, fdlku bl 

,si ds ̂ ^fo'ks"kK ls iwNsa^^ dk mi;ksx djds lh/ks laidZ dj 

ldrs gSaA laLFkku ds fdlh mRikn dks [kjhnus ds fy,] ,Ii  

ds ek/;e ls vuqjks/k Hkst ldrs gSaA fdlku ls fdlku rd 

rduhdksa dk çlkj egRoiw.kZ rduhdksa dk fdlku ls 

fdlku rd çlkj dk vkdyu fd;k x;k vkSj ik;k x;k 

fd 77-80% fdlkuksa us çkS|ksfxfd;ksa dk çlkj fd;k vkSj 

12-2% us Hkkx ugha fy;kA

ikz df̀rd pjkxkg] mUur pjkxkg ,o a coq kb Z fd; s g;q  s pjkxkg e as

pjkb Z dju s l s Ik”kvq k as ij iMu+  s oky s iHz kkok as ,o a dkcUZ k 

flDols V”sª ku d s fu/kkjZ .k d s fy;]s  iRz ;ds  d s 1-5 g-s  {k=s Qy e as

pjkb Z djk;h x;hA ftle as coq kb Z fd; s g;q  s pjkxkg e as lokfZ /kd 

gctZs  mit ¼7-48½ ik;h x;h] bld s ckn Øe”k% mUur ¼7-22½ 

vkjS  ikz df̀rd ¼6-95 Vu “k"q d inkFk@Z g-s ½ dh mit jghA 

pjkxkgk as l s mRikfnr ?kkl e as ikz Vs hu dh ek=k Hkh coq kb Z fd; s g;q  s

pjkxkg e as ¼6-80½ mUur ¼6-37½ ,o a ikz df̀rd pjkxkgk as ¼6-03 

ifz r”kr½ l s vf/kd ik;h x;hA fofHkUu pjkxkgk as l s mRikfnr 

?kkl e as ,u-Mh-,Q-] ,-Mh-,Q-] lYs ;yw kls  vkjS  ,-Mh-,y- dh

3-10-2  fuØk ifj;kstuk ¼lkefjd vuqla/kku½

ftlus 38-73 fDoaVy vukt vkSj 68-32 fDoaVy Hkwlk@gs- 

dk mRiknu fd;kA pkjk Qlysa Tokj dh mUur fdLe us 

LFkkuh; fdLe ¼36-8 Vu@gs-½ dh rqyuk esa 16-8 vf/kd 

gjk pkjk dk mRiknu fd;k A blh rjg] eDdk] cktjk vkSj 

yksfc;k ds çn'kZuksa esa vf/kd gjk pkjk dk mRiknu fd;kA

ckxokuh ,oa lCth vk/kkfjr e‚Mîwy

caSxu dh mUur fdLe vkSj chtksaipkj çn'kZu ¼dk'kh lUns'k 
,Q&1] l- &43½ us LFkkuh; fdLe ¼47-1 Vu@gs-½ ls vf/kd 
Qy mRiknu ¼57-0 Vu@gs-½ fd;k ¼p <0-01½ ih- ,l- ch- 
mipkfjr cSaxu dk mRiknu ¼59-4 Vu@gs-½ dh rqyuk esa 
xSj&mipkfjr LFkkuh; fdLeksa ¼49-7 Vu@gs-½ vf/kd ¼p<0-
01½ gqvkA VkWi Mªsflax ds :i esa ,u ih ds feJ.k]+ ftad 
eksuksgkbMªsV ds fNM+dko  ds lkFk dk'kh lUns'k ,Q &1 
¼59-6 Vu@gs-½ us mipkj ds fcuk LFkkuh; fdLeksa ¼50- 2 
Vu@gs-½ dh rqyuk esa vf/kd ¼p<0-01½ mit nhA

fepZ ¼dk'kh rst ,Q&1] l-&54½ çn'kZuksa esa mit ¼15-2½ 
LFkkuh; fdLeksa ¼12-5 Vu@gs-½ dh rqyuk esa vf/kd ¼p<0-
01½ FkhA ftad eksuksgkbMªsV ds fNM+dko ds lkFk ¼15-9 
Vu@gs-½] LFkkuh; fdLeksa ¼14-0 Vu@gs-½ dh rqyuk esa  
tLrk ds mi;ksx dk çHkko vf/kd ¼p<0-01½ Fkk A

VekVj dk mRiknu] mUur fdLe ¼dk'kh vfHkeku ,Q&1] 
l-&47½ l s ¼56-1 Vu@g-s ½ l s LFkkuh; fdLek as ¼46-6 Vu@g-s ½ 
dh rqyuk esa vf/kd Fkk ¼p<0-01½ chtkasipkj esa ih,lch ds 
mi;ksx ls VkWi Mªsflax ds :i esa ulZjh esa mxkbZ ds nkSjku] 
mRiknu ¼56-8 Vu@gs-½ xSj&mipkfjr LFkkuh; fdLeksa ¼51-
0 Vu@gs-½ dh rqyuk esa ¼p<0-01½ vf/kd Fkk A

i'kq/ku vk/kkfjr e‚Mîwy

[kfut feJ.k ¼MM½ ds ykHk dk ijh{k.k 120 fnuksa ds fy, 

60 nq/kk: ¼'kq#vkrh ls e/; Lruiku½ HkSal ¼eqjkZ vkSj 

xSj&fooj.kh uLy½ nksuksa esa fd;k x;k FkkA HkSalksa dks [kfut 

feJ.k @ 40 xzke@HkSal@fnu nsus ls] vkSlr nw/k dh 

iSnkokj 8-06  yh@fnu] tcfd xSj&iwjd HkSal esa vkSlr 

nw/k dh iSnkokj 6-93 Fkh tks vf/kd Fkh ¼P <0-05½A blh rjg 

21 xSj&fooj.kh uLy dh nq/kk: xk;ksa dks [kfut feJ.k @ 

30 xzke@xk;@fnu ds lkFk iwjd fd;k x;k gSA xSj&iwjd 

xk;ksa ¼2-40 yh@fnu½ dh  rqyuk esa vkSlr nw/k mRiknu 

vf/kd Fkk A

[kfut feJ.k @ 30&40 xzke@i'kq@fnu  dh f[kykus ls 
i'kqvksa esa  çtuu {kerk çn'kZu esa lq/kkj gqvk] 58-3% xk;ksa 
us endky  fn[kk;k vkSj muesa ls 71-4% us ckn esa xHkZ
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x;kA pjkbZ mipkjksa esa Tokj pkjs ds lkFk xsagwW dk Hkwlk 
¼fu;a=.k½ ,oa ukxQuh ds lkFk xsagWw ds Hkwls dk mi;ksx 
cNfM+;ksa dks izksVhu ,oa vU; iks"kd rRoksa ds fy;s lkUnz 
feJ.k ¼58 Hkkx eawxQyh dh [kyh] 40 Hkkx eDdk dk nkuk] 
1 Hkkx [kfut feJ.k rFkk ,d Hkkx lkekU; ued½ fn;k 
x;k FkkA cNfM+;ksa }kjk ukxQuh pjkbZ esa :ph ik;h x;h 
,oa nksuksa lewgksa esa “kq"d inkFkZ xzg.k 3-15 izfr”kr ntZ fd;k 
x;kA ,e-ih- pjh pjkbZ okys lewg ds Ik”kqvksa esa “kq"d inkFkZ] 
dkcZfud inkFkZ ,oa ØwM izksVhu dh ek=k dh ikpdrk Øe”k% 
69-4] 66-2 ,oa 76-8 izfr”kr Fkh tks fd ukxQuh pjkbZ lewg 
¼67-4] 61-8 ,oa 72-2 izfr”kr½ ls vf/kd FkhA 

eDdk esa ty ruko ds dqizHkko dks de djus ds fy;s ikap 
jlk;uksa dk fNM+dko djds ij[kk x;kA ifj.kke ;g n”kkZrs 
gS fd lsyhlkbfyd vEy ¼0-5 ,e],e½ $ 1 izfr”kr ;wfj;k 
ds fNM+dko ls fu;a=d dh rqyuk esa 25-3 izfr”kr vf/kd 
nkuk mit izkIr gqbZ] ftlds dkj.k vf/kdre ldy 
vkenuh ¼#- 61973@gs-½ ,oa ykHk&ykxr vuqikr ¼2-23½ 
ntZ fd;k x;kA jlk;uksa ds i.khZ; fNM+dko ls f>Yyh 
fLFkjrk lwpdkad esa c<+ksRrjh gqbZ] tcfd izksyhu lkUærk esa 
deh ik;h x;hA gkykafd U;wure izksyhu lkUærk iyokj 
okys IykWV esa ntZ dh xbZA 

bl ifj;kstuk ds varxZr ikyh x;h HkSalksa esa o"kZ 2018&19 
esa vkSlr izfr C;kar nqX/k mRiknu 1373-9 fd-xzk- ntZ fd;k 
x;kA vkSlr nqX/k olk] olk jfgr Bksl inkFkZ] izksVhu rFkk 
Xywdkst Øe”k% 8-23] 9-6] 3-48 ,oa 5-20 izfr”kr FkhA izFke 
C;kar ds le; vkSLkr mez 47 eghus Fkh] o"kZ ds nkSjku 
xHkkZ/kku nj 55-8 izfr”kr jghA bl o"kZ 5500 oh;Z dh 
fgehd`r Mkst rS;kj dh x;hA Hknkojh HkSal laj{k.k dk;ZØe 
ds rgr] Hknkojh HkSal ds ewy LFkku bVkok] tkykSu] vkxjk 
,oa fHk.M esa 2281 d`f=e xHkkZ/kku fd;s x;sA o"kZ 2017&18 
ds nkSjku fd;s x;s 3195 d`f=e xHkkZ/kku ls 1105 Hknkojh 
cPpksa dk tUe fjdkMZ fd;k x;kA

izksVks VkbZi ijh{k.k

VSªDVj pkfyr uksty xu Lizs;j dk m|;ku pjkxkg 
i}fr esa ijh{k.k

vkaoyk v/kkfjr m|ku pjkxkg i}fr esa VSªDVj pkfyr 
uksty xu Lizs;j dk iz;ksx lw{e rRoksa ds fNM+dko ds fy,

3-10-5  vf[ky Hkkjrh; lefUor ‘kq"d d`f"k ifj;kstuk 

3-10-6  Hknkojh HkSal laj{k.k ,oa lq/kkj ifj;kstuk

vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ¼QkeZ 
bEiyhesUV ,o ae'khujh½

(CRSCIGFRICOP19800601)

vklS r ek=k Øe”k% 77-1&79-6] 50-3&53-1] 40-5&41-9 ,o a 7-

93&8-63 ifz r”kr ik;h x;hA 

mijksDr esa of.kZr rhu izdkj ds pjkxkgksa esa ls izR;sd esa 30 

HksaM+ksa ds lewg dks j[kk x;k gSA blds vykok gj pjkxkg dks 

Hkh rhu Hkkxksa ¼izR;sd Hkkx 0-5 gs-½ esa ckaVdj rhuksa Hkkx esa 

vyx&vyx LVksfdax nj ¼SR =1, SR2=   ,oa SR =3 ,-1 2 3

lh-;w-@gs-½ esa HksaM+ksa dks fujarj pjkbZ fof/k ls pjk;k x;kA 

izkd`frd pjkxkg esa vyx&vyx LVksfdax nj esa ?kkl dh 

[kir] ftls fyfXuu lwpd fof/k ls fudkyk x;k] 2-74 ls 3-

21 izfr”kr rd ik;h x;h tcfd SR ¼33-31½ esa Vh-Mh-,u- 3 
0-75

dh [kir ¼xzk-@otu ½ lcls de ¼p<0-01½  jgh tks 

SR esa 41-55 vkSj SR esa 40-17 FkhA iks"kd rRo dh ikpdrk 1 2  

vyx&vyx LVksfdax nj esa fHkUu ¼p<0-01½ ik;h x;hA

ijh{k.k esa mi;ksx fd;s x;s 14 jkbtksfc;e dYpj ls 

cjlhe ds cht dks mipkfjr djds laLrqr ek=k dh 50 

izfr”kr u=tu ds lkFk cqokbZ dh xbZA ijh{k.k esa ns[kk x;k 

fd vkj&007] vkj&30]  vkj&234]  vkj&301]  vkj&70] 

vkSj vkj&217 esa 100 izfr”kr laLRkqr moZjd ek=k ds lkFk 

cks;s x;s fcuk dYpj ls mipkfjr chtksa dh mit dh rqyuk 

esa 50 izfr”kr u=tu ds lkFk dYpj mipkfjr chtksa esa 

vf/kd mit ntZ dh x;h tks fd 42-3 ls 46-5 Vu@gs- FkhA

,d vU; iz;ksx esa jkbtksfc;e dYpj ds lkFk QkLQsV 

?kksyd thok.kq ls yksfc;k ds cht dks mipkfjr djds 50 

izfr”kr u=tu ,oa QkWLQksjl dh laLrqr moZjd ek=k ds 

lkFk cqokbZ dh xbZA ijh{k.k esa Kkr gqvk fd vkj&10¼3½ esa 

100 izfr”kr laLrqr moZjd ek=k ds lkFk cks;s x;s fcuk 

dYpj okys chtksa dh mit dh rqyuk esa dYpj ls 

mipkfjr $ 50 izfr”kr LkaLrqr u=tu rFkk QkWLQksjl okys 

mipkj esa vf/kd mit izkIr gqbZA blls ;g fu’d’kZ 

fudyrk gS fd ck;ksbuksdqysUV dh lgk;rk ls 50 izfr”kr 

laLrqr u=tu ,oa QkWLQksjl dh ek=k dh cpr djds 100 

izfr”kr laLrqr moZjd ek=k ds leku mRiknu ys ldrs gSaA   

ukxQuh ds iks’k.k xzg.krk ,oa mi;ksx ds ckjs esa v/;;u 
djus ds fy;s vV~Bkjg cNfM+;ksa ij ,d pjkbZ ijh{k.k fd;k

3-10-3 vekl ifj;kstuk % pkjk Qlyksa dh tSOkHkkj o`f) 

esa jkbtksfLQ;j izca/ku ds fy;s ihthihvkj 

buksdqysUV ck;ksQkeqZys”ku dk fodkl 

3-10-4 bdkMkZ ifj;kstuk % ^^ukxQuh dk Hkkjr ds 

fofHkUu d`f"k&ikfjfLFkfrdh n’kkvksa esa lw[kk jks/kh 

pkjs ds :Ik esa izksRlkgu**
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esa lw[kus j[k nsrs gSA bl e”khu ds }kjk 1 ?k.Vs esa 10 ls 11 

Cykd cuk, tk ldrs gS tks dqy feykdj 28 ls 30 fdxzk- 

otu rd ds gksrsgS A 

bl  Fkzslj dks xzke flukSjk ¼e-iz-½ esa iznf”kZr fd;k x;kA 

bldk mi;ksx djds dqy 6 fdlkuksa us yxHkx 250 dqUry 

xsagw dh Fkzsflax dh vkSj 300 dqUry Hkwlk cuk;kA blesa yxs 

Lizs uksty ls djhc 4 ls 6 yhVj izfr feuV æO; Hkwls ij 

fNM+dk tkrk gS vkSj ;wfj;k dk ?kksy bl izdkj cukrs gS fd 

4% ;wfj;k Hkwls esa vk tk,A

jhij& CkkbUMj dk izn”kZu xzke xus”kiqjk esa jch 2017&18 esa 

fd;k x;kA blls xsagw dks tehu ls 10 ls-eh- dh Å¡pkbZ ls 

dkVdj caMy cukdj [ksr esa NksM+k x;kA jhij CkkbUMj dh 

dk;Z {kerk 0-4 gSDVs;j izfr ?k.Vk rFkk Mhty [kir 1-1  

izfr ?k.Vk vk;hA jhij CkkbUMj ls 6 fdlkuksa ds [ksr esa xsagw 

dkVdj çn'kZu fd;k x;kA

>kl¡ h fty s d s ifyna k xko¡  rFkk nfr;k fty s d s ctuh ,o a

ijkljh xko¡ k as e as bl dk;ØZ e d s vra xrZ  58 fdlku ifjokjk as dh 

978 cdfj;k as dk ita hdj.k fd;k x;kA lcl s igy s cdjh 

ikyu s oky s d"̀kdk as dh lkekftd&vkfFkdZ  fLFkfr d s lkFk&lkFk 

bl cdjh d s forj.k] icz /a ku fØ;k,]as  mRiknu] itz uu l s

lca fa /kr cls ykbu lo Zs djd s tkudkfj;k ¡ ,d= dh xbAZ  mUur 

cdjh ikyu fØ;kvk as d s ckj s e as fdlkuk as dk s tkx:d djd s bl 

ifj;kts uk e as Hkkx yus  s d s fy; s ikz Rs lkfgr fd;k x;kA fu;fer 

vra jky ij fQdy lEs iy fo”y’s k.k djd s cdfj;k as e as ihihvkj 

¼606 cdfj;k½¡ ] ,Q,eMh ¼250 cdfj;k½¡  ,o a bVZ h ¼500 cdfj;k½¡  

d s fo:) Vhdkdj.k fd;k x;k lkFk gh lkFk vra &ijthfo;k as

l s cpko grs  q 770 cdfj;k as e as Mhokfex±  dh xbAZ  ikz Fkfed p;u 

d s ckn 10 uj cdfj;k as dk p;u fd;k x;kA vfa re tkp¡  d s

ckn uLy l/q kkj grs  q o"k Z 2019&20 dh vof/k e as bu uj cdfj;k as

dk fdlkuk as d s chp forj.k fd;k tk;xs kA {kerk 

fodkl@ifz ”k{k.k dk;ØZ e d s vra xrZ  112 fdlkuk as dk s ifz ”k{k.k 

fn;k x;kA 

2- ;wfj;k mipkj.k iz.kkyh ds lkFk Fkzslj

3- jhij &CkkbUMj

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

¼cqUnsy[k.Mh cdjh½ ds varxZr igq¡pjfgr {ks=ksa esa dh xbZ 

xfrfof/k;k¡ %  

fd;k x;kA ;g uksty xu Lizs;j VSªDVj ij yxs ,d Qzse 
ij yxk gksrk gS vkSj mBkus ds fy, VªsDVj ds 3 i‚baV 
gkbMªksfyd ç.kkyh  dk mi;ksx fd;k tkrk gSA bldk iEi 
VSªDVj ds ih- Vh- vks- }kjk pkfyr gksrk gS ,oa fNM+dko djus 
dk nzO; 400 yhVj dh {kerk okys Vadh es cuk;k tkrk gSA 
bl Lizs;j esa ,d ?kukRed laLFkkiu iEi yxk gqvk gSA 
ftllss 50 ehVj yEcs gkWl ikbZi esa yxs uksty xu esa yxh 
?kqUMh dks lek;ksftr djds [kks[kys “kadq ,oa tsV ds rjhdksa 
ls fNM+dko fd;k tk ldrk gSA

uksty xu ds }kjk vkaoys ds isM+ksa ij c®jsDl ,oa ftad 

lYQsV ds ?kksy dks fNM+dk x;kA fNM+dko djus ds fy, 

VSªDVj dks ,d txg [kM+k djds ih-Vh-vks +ds }kjk iEi dks 

pkfyr dj nsrs gSa ,oa ,d O;fDr uksty xu gkWl ikbZi dks 

ysdj ckx esa 50 ehVj nwj rd dgh Hkh fNM+dko djus tk 

ldrk gS blds }kjk 5 ehVj dh Å¡pkbZ rd vkaoys ds isM+ksa 

dks fNM+dko fd;k x;k] bl Lizs;j dk iz;ksx djds izfr 

?k.Vsa 20 lsa 21 isM+kas ij fNM+dko fd;k tk ldk A bl rjg 

bl Lizs;j dk iz;ksx djds izfrfnu 146 ls 154 isM+ksa ij 

fNM+dko fd;k tk ldrk gSA fNM+dko djus ds nkSjku gok 

dh vkSlr xfr 1-83 ehVj izfr lsads.M FkhA uksty xu ls 4 

ls 5 ehVj dh nwjh ij [kks[kys “kadq ds rjhds ls fNM+dko 

fd;k x;k vkSj 10 ls 12 eh- dh nwjh ij tsV ds rjhds ls 

fNM+dko fd;k x;kA bldks pykus ds fy, VSªDVj vkWijsVj 

ds vykok ,d vkSj pkyd dh vko”;drk gksrh gSA

vfxze iafDr çn'kZu % vfxze iafDr izn”kZu eq[;r% esjk xk¡o 

esjk xkSjo ;kstuk ds rgr% 5 xk¡o x.ks”kiqjk] eksM [kqnZ] 

fy/kkSjk] ckjkVk] cjy ,oa vkn”kZ pkjk xzke xjSjk esa fd, x, 

blds vykok çn'kZu dk vk;kstu vU;% ekSdksa tSls LkaLFkku 

dk LFkkiuk fnol] rduhdh ,oa çn'kZuh esyk bR;kfn ds 

le; fd;k x;k A 

gLr pkfyr QhM Cykd cukus dh e”khu dk iz;ksx lwccwy 

vk/kkfjr QhM Cykd cukus ds fy, fd;k tkrk gSa bl e”khu 

esa ,d LØw v‚xj gksrk gS tks nckc IysV dks ,d pSEcj esa 

nckrk gSA QhM Cykd dh lkekxzh bl pSEcj esa igys ls Hkj 

nh tkrh gSA nckc esa djhc 2 feuV j[kus esa Cykd cudj 

rS;kj gks tkrk gSA Cykd ds vkdkj esa nck;h xbZ lkexzh /kwi 

1- gLr pkfyr QhM CykWd cukus dh e’khu ¼vkbZ- th- 

,Q- vkj- vkbZ- >k¡lh e‚My½
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4.1     Seed production 2017-18

4.1.1  Variety wise seed production of fodder crops 

Rabi 2017-18 
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Forage Seed Production

Crops Variety Nucleus Breeder Truthfully Total 
Seed-NS (q) Seed-BS (q) labeled seed-TFL (q) (q)

Oat JHO-822 0.1 20.0 25.87 45.87

JHO-851 0.1 0.0 6.83 6.83

JHO-99-1 0.1 0.0 11.34 11.34

JHO-99-2 0.1 5.0 8.23 13.23

JHO-2000-4 0.1 4.2 1.31 5.51

Kent 0.0 0.1 55.85 65.85

JHO-2010-1 0.1 16.90 10.73 27.63

JHO-2009-1 0.1 5.60 2.72 8.32

Total 0.7 61.70 122.9 184.58

Barley RD 2035 0.0 0.0 19.05 19.05

Berseem Wardan 0.0 10.00 9.39 19.39

BB-2 0.0 4.50 4.52 9.02

BB-3 0.0 3.71 1.64 5.35

JBSC-1 0.1 0.0 0.0 0.0

Total 0.1 18.21 15.55 33.76

Kharif 2018

Crops Variety NS (kg) BS (kg) TFL (kg) Total (kg)

Guar BG-1 0.0 270.0 640.0 910.0

RGC-936 0.0 0.0 130.0 130.0

Cowpea BL-2 20.0 75.0 95.0 170.0

Kohinoor 9.0 50.0 60.0 110.0

EC 4216 0.0 0.0 95.0 95.0

BL-1 10.0 0.0 0.0 0.0

BL-4 15.0 0.0 0.0 0.0

Sorghum MP chari 6.0 0.0 167.0 167.0

Maize African tall 1.0 0.0 245.0 245.0

Pearl millet AVKB-19 0.0 0.0 485.0 485.0

Total 61.0 395.0 1917.0 2312.0
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4.1     Seed production 2017-18

4.1.1  Variety wise seed production of fodder crops 

Rabi 2017-18 
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Forage Seed Production

Crops Variety Nucleus Breeder Truthfully Total 
Seed-NS (q) Seed-BS (q) labeled seed-TFL (q) (q)

Oat JHO-822 0.1 20.0 25.87 45.87

JHO-851 0.1 0.0 6.83 6.83

JHO-99-1 0.1 0.0 11.34 11.34

JHO-99-2 0.1 5.0 8.23 13.23

JHO-2000-4 0.1 4.2 1.31 5.51

Kent 0.0 0.1 55.85 65.85

JHO-2010-1 0.1 16.90 10.73 27.63

JHO-2009-1 0.1 5.60 2.72 8.32

Total 0.7 61.70 122.9 184.58

Barley RD 2035 0.0 0.0 19.05 19.05

Berseem Wardan 0.0 10.00 9.39 19.39

BB-2 0.0 4.50 4.52 9.02

BB-3 0.0 3.71 1.64 5.35

JBSC-1 0.1 0.0 0.0 0.0

Total 0.1 18.21 15.55 33.76

Kharif 2018

Crops Variety NS (kg) BS (kg) TFL (kg) Total (kg)

Guar BG-1 0.0 270.0 640.0 910.0

RGC-936 0.0 0.0 130.0 130.0

Cowpea BL-2 20.0 75.0 95.0 170.0

Kohinoor 9.0 50.0 60.0 110.0

EC 4216 0.0 0.0 95.0 95.0

BL-1 10.0 0.0 0.0 0.0

BL-4 15.0 0.0 0.0 0.0

Sorghum MP chari 6.0 0.0 167.0 167.0

Maize African tall 1.0 0.0 245.0 245.0

Pearl millet AVKB-19 0.0 0.0 485.0 485.0

Total 61.0 395.0 1917.0 2312.0
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4.1.2  Grasses and legume seed production 

Grasses Variety TFL (kg)

Bothriochloa  spp. Non-specific 10.1

Brachiaria spp. - 24.2

Chrysopogon fulvus Chandigarh 1.1

Non-specific 15.1

Cenchrus ciliaris IGFRI-727 1.0

Non-specific 53.85

Cenchrus setigerus Non-specific 814.4

Pennisetum pedicellatum BD-2 425.34

Perennial 3.82

Dichanthium annulatum Non-specific 0.5

Perennial fodder sorghum CoFS-29 250

Panicum maximum BG-1 0.5

BG-2 2.49

Hamil 0.5

Non-specific 133.7

Grazing type 37.0

DGG-I 86.0

G-II 14

Rhodes grass Non-specific 3

Sehima nervosum Bundel Saen Ghas-1 1.2

Legumes

Stylosanthes hamata Non-specific 0.5

Desmodium Non-specific 0.5

Desmanthus virgatus Non-specific 2.65

Stylosanthes seabrana Non-specific 3.94

Total 1885.39

4.2 Seed sale (2018-19)

4.2.1 Total fodder crops seed sale (q)

Class of fodder seed Sale (q)

Breeder seed (BS) 164.74

Truthfully labeled seed (TFL) 179.22

Grand total 343.96

Perennial grasses root slips (in number) 480992

Annual Report 2018-19

4.2.2 Variety wise seed sale (kg) in cultivated fodder crops

Crops Variety Breeder seed (kg) TFL (kg) Total (kg)

Oat JHO-822 2499 2981 5481

JHO-851 1200 846 2046

JHO-99-1 88 426 514

JHO-99-2 741 362 1103

JHO-2000-4 420 90 510

Kent 7314 7368 14682

JHO- 2010-1 1690 1015 2705

JHO- 2009-1 560 245 805

Total 14512 13333 27845

Berseem Wardan 801 1369 2170

BB-2 42 575 617

BB-3 555 161 716

Total 1398 2105 3503

Guar BG-1 0 105 105

BG-2 20 235 255

Cowpea BL-2 215.08 5.50 220.58

Kohinoor 112.00 1.00 113.00

EC 4216 120.60 480.00 600.60

Total 447.68 486.50 934.18

Sorghum MP chari 21 1069.83 1090.83

Maize African tall 75.5 587.5 663

Grand total 16474.18 17921.83 34396.01
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5 Outreach Programmes

fertilizer, chemical, agricultural machinery, 
climate, market, etc. and villagers were also 
sensitized on national importance issues such as: 
Swachh Bharat Abhiyaan (Fig.5.2), climate 
change, water conservation, soil fertility, etc. 

5.1 ‘Mera Gaon Mera Gaurav’ programme 
(MGMG)

The institute has adopted 80 villages in 
Karnataka, UP, MP, Rajasthan, HP and J & K 
states. Scientists provided information on fodder 
crops and livestock management practices and 
conducted demonstrations in adopted villages. 
Teams made 148 visits and 69 interface meetings 
like gosthis/trainings involving 1452 farmers to 
address their fodder and livestock issues. 
Demonstrations to 628 farmers were conducted 
on fodder crops (sorghum, pearl millet, maize, 
NB hybrid, guinea grass, cowpea, berseem, oat 
etc.) using improved varieties. Literature (143 
nos.) were distributed to 595 farmers to improve 
knowledge, skill and to create awareness. 
Linkages (20 nos.) with KVKs, milk federations, 
kisan clubs etc. were developed to benefit ~ 456 
farmers. Awareness created among 1716 farmers 
on importance of soil health management, newly 
released fodder varieties, crop diversifications, 
participatory seed production, improved 
livestock management and balanced feeding, 
vaccination and deworming of the animals, 
dung management, biogas and vermin-compost 
etc. At J&K center awareness programme was 
organized on orchard floor management (Fig. 
5.1). Under  MGMG farmers were provide 
information on agricultural inputs viz. seed, 

Fig. 5.1. Farmer awareness programme in J&K

Fig. 5.2. Swachhata awareness campaign at 
Ladpura village (MP)

5.2 Agricultural Technology Information 

Centre (ATIC)

The ATIC (Fig. 5.3) aimed to supply research 

products, information through published 

literature and communication materials, provide 

diagnostic services and resource generation.  

Centre generated total revenue of Rs. 98356 

through sale of seed and value added products (Rs 

87966) and literature (Rs 10390). Total of 2547 

visitors [farmers (1339), students (974), 

government organizations (144), NGO (37), 

private companies (44)] were exposed to institute 

technologies. The Kisan Call Centre responded to 

farmers/ dairy owners/ land developers/ 

government organizations queries through 

telephone calls (479), postal letters (5) and emails 

(103). Farmers Scientific Co-ordination 

Committee meets every Wednesday to address 
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the queries of various stakeholders. ATIC also 

show cased institute technologies at various plate 

forms like Kisan melas, conferences, exhibitions

Extension activities of Institute

Extension activities organized Date Organizing institute Venue

State Agriculture Fair and April 13-15, 2018 State Govt, Bihar Motihari
Farmers Gosthi

Foundation Day and Kisan Mela May 8, 2018 CAFRI, Jhansi CAFRI, Jhansi

Foundation Day and Kisan Mela July 12, 2018 CIRG, Makhdoom Makhdum

Kisan Mela September 27, 2018 CSWRI, Avikanagar CSWRI,
Avikanagar

Kisan Mela November 1, 2018 IGFRI, Jhansi IGFRI, Jhansi

World Soil Day December 5, 2018 IGFRI, Jhansi IGFRI, Jhansi

Livestock Health Camps Six different dates IGFRI, Jhansi Farmer FIRST
and MGMG
villages

Krishi Kumbh October 25-27,  2018 State Govt., UP IISR, Lucknow

Kisan Diwas- Farmer FIRST December 23, 2018 IGFRI, Jhansi IGFRI, Jhansi
villages

Pashu Arogya Mela December 23-25, 2018 State Govt., Bihar Piprakothi

Kisan Gosthi January 13, 2019 Agriculture Jhansi
Department, Jhansi 

Kisan Mela January 20, 2019 Agriculture Jhansi
Department, Jhansi

Krishi Kumbh February 9-11, 2019 ICAR complex, Patna Motihari

Technology and Machinery February 25, 2019 IGFRI, Jhansi IGFRI, Jhansi
Demonstration Meet 

th
14   Agriculture Science February 20-23, 2019 NAAS, New Delhi IARI ,
Congress New Delhi

Kisan Mela February 28, 2019 KVK, Bharari KVK, Bharari

Live address of PM and Farmers March 8, 2019 IGFRI, Jhansi IGFRI, Jhansi
scientist interface meet on  
International Women Day

etc. At State Agriculture Fair held at Motihari, 

Honorable Union Minister of Agriculture and 

Farmers Welfare visited institute stall (Fig. 5.4).
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Fig. 5.3. Farmers visit to ATIC Fig. 5.4. Hon'ble Agriculture Minister's visit to 
institute stall
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Fig. 5.5. Bhadawari calves born in Orchha (MP) 
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5.4. Tribal Sub Plan  

In kharif 2018 pearl millet (AVKB-19) seed- 2.0 q. 

and cluster bean ( BG-1/BG-2) seed -7.0 q  were 

distributed to 200 tribal farmers (each 1.0 kg 

pearl millet and 4 kg seed of  cluster been) in  2 

villages (Ganderawa and Agavali). Barley (RD-

2035) 18 q and oat  (Kent) 10 q were distributed to 

173 tribal farmers (20 kg seed of barley/oat to 

each farmer) of village Nizampura, Arniya kalan 

and Dabar kalan  of Tehsil  Ramgarh Pachwara 

of Dausa  district  (Rajasthan) during  rabi 2018. 

In collaboration with KVK, Nandurbar rootslips 

(5500) of BN hybrid, seeds (lucerne and perennial 

fodder sorghum- 200 kg; Fig. 5.7), mineral 

mixtures (200 kg) and 200 poultry chicks were 

distributed to tribal farmers. Demonstration on 

silage making and enrichment of dry fodder was 

given in the programme. Three training 

programmes (Fig. 5.8) were conducted for the 

benefit of tribal farmers during kharif 2018. 
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Fig. 5.6. Breed conservation awareness camp in 
Pashupura veterinary hospital (UP)

5.3  In-situ conservation of Bhadawari buffalo

For improvement and conservation of 

Bhadawari buffaloes, frozen semen from 

superior bulls was supplied in the breeding tract 

for artificial inseminations (AI), two breeding 

bulls were also sold to the farmers for natural 

service. AI services were provided to the farmers 

involved in rearing Bhadawari buffaloes. During 

the year 2018-19, 2281 AI's were performed and 

919 calvings were recorded from the AI's done 

during 2017-18. Frozen semen was supplied to 

lay inseminators for its use in the breeding tract. 

A small herd of Bhadawari buffaloes (40) 

established by a progressive farmer in Orchha, 

MP (Fig. 5.5), who purchased animals from the 

project in 2011, reported 10 calvings this year. A 

Bhadawari breed conservation awareness camp 

was organized at veterinary hospital and AI 

center, Parashupura, district Etawah wherein 

CVO, VO and LEO participated (Fig. 5.6). A new 

AI center in Roan district Bhind (MP) was started 

during the year and 400 semen doses were given 

for AI.

Fig. 5.8. Seed distribution of lucerne/sorghum, perennial 
fodder farmers and poultry chicks to tribal farmers 

Fig. 5.7. Training programme of tribal in Dausa

Annual Report 2018-19

PPR (606), FMD (250) and ET (500; Fig. 5.9), de-
worming against endo-parasites (770 goats; Fig. 
5.10) after faecal sample analysis, health 
checkups at regular intervals etc. Ten bucks have 
been procured after primary selection. After 
final screening, these bucks will be distributed to 
goat rearing farmers as breeding bucks during 
the year 2019-20. Three capacity building 
programmes were organized involving 112 
farmers.

5.5. AICRP  on  goat  improvement 
(Bundelkhandi goat unit)

Three villages (Bajni and Parasari of Datia and 
Palinda of Jhansi district) were surveyed for goat 
distribution, management practices, production, 
reproduction and socio-economic profile of the 
goat farmers and a total of 58 households/farmers 
and 978 goats were registered. Farmers were 
sensitized about improved goat rearing. Health 
coverage was provided viz. vaccination against 

65

Fig. 5.10. Deworming goats in fieldFig. 5.9. Vaccination of goats in field
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Academic Awards

Professional Society Awards

ØDr. D. R. Palsaniya received ICAR

for the year 2017. 

ØDr. Prabhu Govindasamy received 
for 

research, Department of Soil and Crop 
Sciences, Texas A&M University. 

ØDr. Shahid Ahmed was conferred with 
by Range Management Society of 

India. 

ØDr. Sultan Singh was conferred with 
by Range Management Society of India.

ØDr. R.P. Nagar was conferred with 
by Range Management Society of India.

ØDr. Sunil Kumar was conferred with 
by Society for Agricultural Professionals.

ØDr. N.H. Mir was conferred with 
by Agro Environmental 

Development Society, Rampur, UP. 

 Swami 
Sahajanand Saraswati Outstanding 
Extension Scientist Award 

Outstanding Graduate Student Award 

Fellow 

Fellow 

Fellow 

Fellow 

'Young 
Scientist Award' 
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6 Awards and Recognitions

ØDr. Mukesh Choudhary was awarded with 
by Society for 

Scientific Development in Agriculture and 
Technology.

ØDr. Prabhu Govindasamy received 
for Meritorious Graduate 

Student in Crop Science by Crop Science 
Society of America.

ØDr. Mukesh Choudhary received 
of Range Management 

Society of India.

ØDr. Mukesh Choudhary received 
of Indian Society of 

Agronomy, New Delhi.

Ø

ØDr. P.K. Pathak was appointed as 
under 

TEQIP-III programme of Bundelkhand 
University, Jhansi.

Young Scientist Award 

Gerald 
O. Mott Award 

Young 
Scientist Award 

Best Ph.D. 
Thesis Award 

Chairman, Board of Governors 

Dr. Dibyendu Deb received 
from Range Management 

Society of India.

Best Ph.D. 
Thesis Award 

Recognition
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Allied Science Research’. Rama University, 

Kanpur, Uttar Pradesh, India, February 23-

24, 2019.

Best Poster Presentation 

In: National Symposium on ‘Forage and livestock 

based technological innovations for doubling farmer's 

income’, Dharwad. December 13-14, 2018. 

ØM. Rana, N. Kumar, R. Gajghate, S. Kumar, 

Reetu, V.K. Yadav and S. Ahmed - 

Development and characterization of 

tetraploid variants of Bajra-Napier hybrid. 

ØN. R. Bhardwaj, R. Balodi, P. Koli, M. Rana 

and P.K. Tyagi - Selection of chitosan-

compatible Trichoderma isolates from 

rhizosphere of berseem (Trifol ium 

alexandrinum L.) for management of root 

and stem rot disease. 

ØN. Dikshit, T. Singh, N. Sivaraj, D. 

Sevanayak and G. Sahay - Mapping the 

climate suitability using maximum entropy 

modelling approach for dinanath grass 

(Pennisetum pedicellatum) cultivation in 

India. 

ØM. Suman, V. Kumar and A. Kumar -

Adoption gap in cultivation of fodder 

production technologies in farmers' field in 

UP part of Bundelkhand. 

ØV. Kumar - Effect of dates of sowing and 

haulm cutting on seed yield and quality of 

fodder cowpea. 

ØATIC received 

for work in Hindi. 

Hindi Saptah Awards

Overall Achievement Award 

Annual Report 2018-19

Best Research Paper Award Journal/magazine 

etc.

Conference/Seminar/Symposia etc awards

Best Oral Presentation 

Ø

ØAhmad S., N. H. Mir, S. S. Bhat and J. P. 

Singh. 2018. High altitude pasturelands of 

Kashmir Himalaya: Current status, issues 

and future strategies in a changing climatic 

scenario. Current Journal of Applied Science 

and Technology  27:1-10. 

ØDixit, A. K., S. Kumar, A. K. Rai and T. K. 

Kumar. 2018. System productivity, 

profitability, nutrient uptake and soil health 
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management in rainfed chickpea (Cicer 
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bicolour) cropping system. Indian Journal of 
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Ødq”kokgk] ch-ih-] lqYrku flag] ,l-ch- eSrh] ds-ds- 

flag] vlhe dqekj feJk ,oa banzthr flag 2018- 

^Hknkojh HkSal dk laj{k.k ,oa lq/kkj^ ^i”kq/ku izdk”k^ 

vad 8 i`’B%5A

ØDr. S. K. Singh - “SRDA Gold Medal Award-
nd2018" In: International Conference on 2  global 

meet on science & technology for ensuring 

quality life. Bali (Indonesia), November 13-

17, 2018. 

ØN. Kumar, R. V. Kumar - Approaches to 

reduce breeding cycle for rapid genetic 

gains in fodder maize. In: National 

Symposium on ‘Forage and livestock based 

technological innovations for doubling farmer's 

income’  Dharwad. December 13-14, 2018. 

Ø

Kumar, R. V., Singh, H. V., Kumar, Sunil, 

Roy, A. K. and Singh, K. A. 2017. Growth 

and biomass production of fodder tree and 

grasses in silvipasture system on non-arable 

land of semi-arid India. Range Management 

and Agroforestry  38 (1):43-47. 

Wasnik, V. K., H. M. Halli, Sanjay Kumar, 

Sevanayak D, S. Swamy and V. K. Yadav. 

2019. Weed management in forage crops for 

quality seed production. In: International 

Conference on ‘Advances in Agriculture and 
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Professional Society Awards
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by Range Management Society of 

India. 

ØDr. Sultan Singh was conferred with 
by Range Management Society of India.

ØDr. R.P. Nagar was conferred with 
by Range Management Society of India.

ØDr. Sunil Kumar was conferred with 
by Society for Agricultural Professionals.

ØDr. N.H. Mir was conferred with 
by Agro Environmental 

Development Society, Rampur, UP. 

 Swami 
Sahajanand Saraswati Outstanding 
Extension Scientist Award 

Outstanding Graduate Student Award 

Fellow 

Fellow 

Fellow 

Fellow 

'Young 
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of Range Management 

Society of India.

ØDr. Mukesh Choudhary received 
of Indian Society of 

Agronomy, New Delhi.

Ø

ØDr. P.K. Pathak was appointed as 
under 

TEQIP-III programme of Bundelkhand 
University, Jhansi.

Young Scientist Award 

Gerald 
O. Mott Award 

Young 
Scientist Award 

Best Ph.D. 
Thesis Award 

Chairman, Board of Governors 

Dr. Dibyendu Deb received 
from Range Management 

Society of India.

Best Ph.D. 
Thesis Award 

Recognition
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7 Training and Capacity Building

across the country. Several sponsored 
programmes were designed and executed at 
institute.

Under capacity building mode of activities, 21 
scientists and 4 technical officers and 8 
administrative, finance & account officer received 
various specialized trainings organized by 
different national institutes/agencies on a wide 
spectrum of topics including f inance 
management. HRD programmes covered both 
genders in capacity building.   

7.1 Capacity building and skill improvement 
thrust to IGFRI personnel 

Human resource development (HRD) unit gives 
a great importance for training of different 
stakeholders including both government and 
non-government organizations and farmers 
group related to forage and livestock.  It offers a 
niche of forage production knowledge hub for 
users of forage technologies and stakeholders of 
forage producers. HRD activities within the 
organization for the institute personnel was also 
given due importance. During the year, a 
number of personnel from scientific, technical 
and administrative category were deputed to 
different specialized training courses in the 
emerging areas offered by various organizations 

Table 7.1 Participation of institute's personnel in national level off campus specialized courses

S.No. Name of Employee Duration Place Title of Training

Scientific

1 Dr. Vinod Kumar Wasnik July 16-18, NIPHM, Advances in Integrated 
2018 Hyderabad Weed Management

2 Dr. N. Bhardwaj July 16-18, NIPHM, Introduction to 
2018 Hyderabad entomopathogenic 

nematodes

3 Dr. C.S. Sahay July 18-20, IARI, Hands on training on patent 
2018 New Delhi drafting

4 Dr. Sheeraz Saleem Bhat July 17- SKUAST, Technology transfer 
August 06, Kashmir management for ensuring
2018 sustainability and food

security through promotion
of neglected and
underutilized livestock and
agricultural crops

5 Dr. Vinod Kumar Wasnik August 04-24, IARI, Enhancing resource use 
2018 New Delhi efficiency and profitability

in organic farming

6 Er. (Mrs.) Ajita Gupta August 28 - CAZRI, Designing farming systems 
September 17, Jodhpur for enhancing income and
2018 resilience in low rainfall

areas under climate
change scenario
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7 Sh. Sonu Kumar Mahawer September 02-22, SKRAU, Fodder management 
2018 Bikaner strategy for sustainable

livestock production under
climate change scenario 

8 Dr. Nilamani Dikshit September 11 - IGFRI, Maintenance breeding and 
October 01, 2018 Jhansi assured quality seed

production in dual purpose
crops and grasses 

9 Dr. Sunil Kumar October 15-17, BUAT, ToT Programme by ASCI
2018 Banda

10 Sh. Bholu Ram Gurjar October 15-17, BUAT, ToT Programme by ASCI
2018 Banda

11 Dr. Purushottam Sharma October 25-27, NAARM, Socio economic impact 
2018 Hyderabad assessment of research

programme

13 Dr. R.K. Agrawal November 26-30, MANAGE, Managing risk in 
2018 Hyderabad agriculture

14 Dr. Hanamant M. Halli December 06-26, IASRI, CAFT training programme 
2018 New Delhi on : Advances in designing

and analysis of
agricultural experiments

15 Dr. S.S. Meena December 17-21, IIFM, Natural resources and 
2018 Bhopal environmental management

16 Dr. Sultan Singh December 17-22, NAARM, MDP on PME
2018 Hyderabad

17 Sh. Pushpendra Koli January 01-21, MPUA&T, Significance of bioactive 
2019 Udaipur ingredients and supplements

in health foods 

18 Dr. Sevanayak D. January 10-30, IASRI, Recent advance in statistical 
2019 New Delhi techniques  for data analysis

in agriculture

19 Dr. Vikas Chandra Tyagi January 10-30, IASRI, Recent advance in statistical 
2019 New Delhi techniques for data analysis

in agriculture

20 Dr. Tejveer Singh January 22- PAU, Genomics assisted crop 
February 11, Ludhiana breeding techniques
2019

21 Dr. P.K. Pathak March 04-13, CCS NIAM, Nomination for national 
2019 Jaipur facilitators development

programme

Technical 

1 Sh.  Sayyed Zulfikar Ali July 17-23, 2018 CIAE, Automobile maintenance, 
Bhopal road safety and behavioral

skills
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2 Sh.  K.P. Rao August 06-10, MANAGE, Improving e-Governance in 
2018 Hyderabad agriculture

3 Smt. Seema Khatri August 27, 2018 PAU, J-Gate@CeRA regional
Ludhiana ambassador training

programme 

4 Sh.  J.P. Upadhyay November 12-16, NSRTC, Advancement in seed 
2018 Varanasi testing

Administrative 

1 Sh.  Jagdish Prasad June 21-26, 2018 NAARM, Enhancing efficiency and 
Hyderabad behavioral skills

2 Sh.  A.K. Chaturvedi September 24-29, CIFE, Enhancing efficiency and 
2018 Mumbai behavioral skills

3 Sh.  Prem Chand September 24-29, CIFE, Enhancing efficiency and 
2018 Mumbai behavioral skills

4 Sh.  Mithlesh Kumar December 19-22, NAARM, MDP on administrative 
2018 Hyderabad and financial management

5 Sh.  Kripa Ram January 07-12, NBSS&LUP, Enhancing efficiency and 
2019 Kolkata behavioral skills

6 Sh.  Abhishek Yadav January 23-24, IASRI, Sensitization/training 
2019 New Delhi programme for e-Office

7 Sh.  Mithlesh Kumar January 23-24, IASRI, Sensitization/training 
2019 New Delhi programme for e-Office

8 Sh.  Gautam Saxena February 11-12, ISTM, Workshop on Goods and 
2019 New Delhi Services Tax
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international organizations abroad through 
overseas fellowships and one scientist took 
training during 2018-19 (Table 7.2).

International trainings and visits of IGFRI 
personnel

Two scientists completed research from 

Table 7.2 International visits of IGFRI scientists

S.No. Scientist Place of visit Duration Programme

th1. Dr. G Prabhu Texas A & M 25  August 2015 to  Netaji Subhas ICAR-
thUniversity, 17  August 2018 International Fellowship

USA for Ph D

th2. Dr. N. Manjunatha Australia 24  August 2018 to Endeavour Research
rd

23  February 2019 

th th3. Dr. Nagratna Biradar International 10  to 15   December Research and Training  
Centre for 2018 Workshop  and Advance 
Integrated Course on Programme 
Mountain Evaluation
Development 
(ICIMOD), 
Kathmandu, 
Nepal.

Fellowship

Table 7.3 Sponsored and institutional capacity building programmes  

S.No. Programme Sponsor Participants Duration
Number

1 Training on bio technological BLRI,  5 July 10-23, 2018
tools and procedure for the Dhaka
development of fodder

2 nqX/k eosf”k;ksa ds fy, pkjk çca/ku jkT; Ñf’k çca/k 34 vxLr 27 ls 31, 2018
laLFkku] jgeku 
[ksM+k] y[kuÅ ¼m-ç-½

3 Winter school on ‘Maintenance ICAR 20 September 11, 2018 - 
breeding and assured quality October 01,  2018
seed production in dual 
purpose crops and grasses’

4 Model training course on Directorate of     20 October 23-30, 2018.
'Organic dairy farming and good Extension, 
agricultural practices for fodder Min of Ag & FW
resources' 

Institutional Trainings

1 Multi skill training programme IGFRI 75 November 16-30, 
of casual labour /temporary 2018
status staff

2. Multi skill training programme WRRS-Avikanagar 08 November 16-30, 
of casual labour /temporary 2018
status staff

3. Multi skill training programme SRRS-Dharwad 04 November 16-30, 
of casual labour /temporary 2018
status staff
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7.2 Capacity building for forage resource 
development

Four sponsored training courses were organized 
in various areas related to biotechnological tools 
for fodder development, maintenance breeding 
& quality forage seed production, organic dairy

farming & Good Agricultural Practices for 

fodder resources. Four ASCI sponsored skill 

development trainings were organized at 

Institute. Besides, training was also organized 

for administrative staff of IGFRI. The details are 

as in Table 7.3 and 7.4.
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Table 7.4 ASCI sponsored skill development trainings at Institute

S.No. Title Duration No. of trainees

1 Tractor operator 04.01.2019 to 02.02.2019 20

2 Agriculture machinery repair and 29.01.2019 to 27.02.2019  20
maintenance service provider 

3 Nursery worker 10.01.2019 to 13.02.2019 20

4 Seed processing worker 18.02.2019 to14.03.2019 20
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Table 7.5 Training cum exposure visits

S.No. Address  Date Participants Number 

1 DD, ATMA, Raisen, MP 04.04.18 Farmers 27

2 FTI, Kanpur,UP 18.04.18 Govt. Employees 23

3 Dr. Jitendra Maheshwari, Jhansi, UP 23.04.18 Farmers 3

4 Sh. Balbeer Singh, Parichha, Jhansi, UP 02.05.18 Farmers 4

5 Sh. Raghunandan Lohati, Maharashtra 04.05.18 NGO 3

6 BAIF, Jhansi, UP 09.05.18 Farmers 25

7 SAMETI, Rahmankhera, Lucknow, UP 22.05.18 Farmers 25

8 Trainees from CAFRI, Jhansi, UP 28.05.18 Farmers 60

9 Trainees from CAFRI, Jhansi, UP 31.05.18 Farmers 60

10 Trainees from CAFRI, Jhansi, UP 02.06.18 Farmers 60

11 SAMETI, Rahmankhera, Lucknow, UP 06.07.18 Farmers 36

12 DSC, Jhansi, UP 24.07.18 Students 40

13 Horticulture Department, Chhatarpur, MP 31.07.18 Farmers 25

14 DD ATMA, Shivpuri, MP 06.08.18 Farmers 16

15 DD ATMA, Chhatarpur, MP 17.08.18 Farmers 16

16 Farmers Garera, Datia, MP 24.08.18 Farmers 3

17 DD ATMA, Raisen, MP 30.08.18 Farmers 30

18 Mount Litra School, Jhansi, UP 10.09.18 Students 60

19 Mrs. Maya Lahana DD Kisan New Delhi 12.09.18 Govt. Employees 3

20 Trainees, IGFRI (winter school) 13.09.18 Govt. Employees 20

21 Animal Husbandry Deptt. UP, Lucknow 14.09.18 Govt. Employees 5

22 DD ATMA Guna MP 19.09.18 Farmers 16

23 Divya Jyoti, Tejpur, Assam 21.09.18 NGO 4

24 Sh. Sanjeev Kumar, Jammu 22.09.18 NGO 4

25 Sh. Nishant Raibareilly, UP 22.09.18 Farmers 3

26 PD ATMA, Gwalior, MP 24.09.18 Farmers 16

27 DD ATMA, Damoh, MP 28.09.18 Farmers 52

28 Forestry College, Jabalpur, MP 28.09.18 Students 69

29 Army Public School, Jhansi, UP 28.09.18 Students 464

30 Trainees CAFRI, Jhansi, UP 11.10.18 Farmers 30

7.3 Training cum exposure visits at IGFRI, 
Jhansi

Institute has kept its doors always open for all 
those who have keen interest on fodder 
production and the related technologies. During 
the year, a total of 2294 farmers, entrepreneurs, 
personnel from state and central governments 

and NGOs visited IGFRI and interacted with the 
experts in related subject through different 
sponsored visits. Visits by farmers, goverment & 
non-goverment officials, students and teachers 
to IGFRI and its research farm were always 
attended by our staff and experts. The details of 
the visitors are as in Table 7.5.

31 Forest Department, Kanpur, UP 11.10.18 Govt. Employees 29

32 Development Alternatives, Orchha, Tikamgarh, MP 18.10.18 Farmers 30

33 DD ATMA, Shivpuri, MP 17.12.18 Farmers 20

34 DD ATMA, Panna, MP 18.12.18 Govt. Employees 5

35 DD ATMA, Damoh, MP 19.12.18 Farmers 24

36 HBM Memorial Center, Lalitpur, UP 19.12.18 Farmers 25

37 NGO Kanpur, UP 20.12.18 Farmers 40

38 Asst. Director, Agri. Deptt. Datia, MP 21.12.18 Farmers 45
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40 Sh. Prabhu Dayal, Raksa, Jhansi, UP 03.01.19 Farmers 5

41 DD ATMA, Panna, MP 03.01.19 Farmers 17

42 Govt. High School, Badhpura, Jhansi, UP 08.01.19 Students 24

43 Govt. High School, Pathri, Jhansi, UP 16.01.19 Students 70

44 Trainees from CAFRI, Jhansi, UP 17.01.19 Govt. Employees 30
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46 DD ATMA, Vidisha, MP 21.01.19 Farmers 70
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48 Sh. Ravindra, Delhi 26.01.19 Farmers 3

49 DD ATMA, Shivpuri, MP 28.01.19 Farmers 20
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51 Trainees from KVK Datia, MP (Input dealers) 01.02.19 Private 40

52 DD ATMA, Vidisha, MP 04.02.19 Farmers 60

53 DD ATMA, Khandwa, MP 13.02.19 Farmers 10

54 DD ATMA, Bhind, MP 18.02.19 Farmers 22

55 PD ATMA Mandla, MP 20.02.19 Farmers 27

56 PD ATMA Sheopur, MP 20.02.19 Farmers 47

57 PD ATMA, Ashoknagar, MP 22.02.19 Farmers 10

58 SAMETI, Rahmankhera, Lucknow, UP 23.02.19 Farmers 38

59 DD Agri., Mahoba, UP 07.03.19 Farmers 13

60 Sr. ADO, Rajgarh, MP 11.03.19 Farmers 7

61 Sr. ADO, Hoshangabad, MP 12.03.19 Farmers 20

62 Sr. ADO, Guna, MP 13.03.19 Farmers 50

63 DD ATMA, Damoh, MP 15.03.19 Farmers 55

64 Mahila Chetna Manch (NGO), Bhopal 16.03.19 Farmers 22

65 Dr. Solanki, BU, Jhansi, UP 19.03.19 Govt. Employees 3

66 Sh. R. Bhadoriya (Asha NGO), Jalaun, UP 19.03.19 Farmers 22

67 Basic Shiksha Parishad, Jhansi, UP 29.03.19 Students 160

68 Govt. Inter College, Jhansi, UP 30.03.19 Students 44
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Table 7.5 Training cum exposure visits

S.No. Address  Date Participants Number 
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7 SAMETI, Rahmankhera, Lucknow, UP 22.05.18 Farmers 25

8 Trainees from CAFRI, Jhansi, UP 28.05.18 Farmers 60

9 Trainees from CAFRI, Jhansi, UP 31.05.18 Farmers 60

10 Trainees from CAFRI, Jhansi, UP 02.06.18 Farmers 60

11 SAMETI, Rahmankhera, Lucknow, UP 06.07.18 Farmers 36

12 DSC, Jhansi, UP 24.07.18 Students 40

13 Horticulture Department, Chhatarpur, MP 31.07.18 Farmers 25

14 DD ATMA, Shivpuri, MP 06.08.18 Farmers 16

15 DD ATMA, Chhatarpur, MP 17.08.18 Farmers 16

16 Farmers Garera, Datia, MP 24.08.18 Farmers 3

17 DD ATMA, Raisen, MP 30.08.18 Farmers 30

18 Mount Litra School, Jhansi, UP 10.09.18 Students 60

19 Mrs. Maya Lahana DD Kisan New Delhi 12.09.18 Govt. Employees 3

20 Trainees, IGFRI (winter school) 13.09.18 Govt. Employees 20

21 Animal Husbandry Deptt. UP, Lucknow 14.09.18 Govt. Employees 5

22 DD ATMA Guna MP 19.09.18 Farmers 16

23 Divya Jyoti, Tejpur, Assam 21.09.18 NGO 4

24 Sh. Sanjeev Kumar, Jammu 22.09.18 NGO 4

25 Sh. Nishant Raibareilly, UP 22.09.18 Farmers 3

26 PD ATMA, Gwalior, MP 24.09.18 Farmers 16

27 DD ATMA, Damoh, MP 28.09.18 Farmers 52

28 Forestry College, Jabalpur, MP 28.09.18 Students 69

29 Army Public School, Jhansi, UP 28.09.18 Students 464

30 Trainees CAFRI, Jhansi, UP 11.10.18 Farmers 30

7.3 Training cum exposure visits at IGFRI, 
Jhansi

Institute has kept its doors always open for all 
those who have keen interest on fodder 
production and the related technologies. During 
the year, a total of 2294 farmers, entrepreneurs, 
personnel from state and central governments 

and NGOs visited IGFRI and interacted with the 
experts in related subject through different 
sponsored visits. Visits by farmers, goverment & 
non-goverment officials, students and teachers 
to IGFRI and its research farm were always 
attended by our staff and experts. The details of 
the visitors are as in Table 7.5.
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Table 7.6 Training for ARS probationers

S.No. Name of Scientist Discipline

1. Er. Amit Kumar Patil Farm Machinery & Power

2. Sh. Avijit Ghosh Soil Science

3. Ms. Bhargavi H.A. Genetics & Plant Breeding

4. Sh. Gaurendra Gupta Agronomy

5. Ms. Indu Genetics and Plant Breeding

6. Sh. Keerthi M.C. Agricultural Entomology

7. Sh. Mahesha H.S. Plant Pathology

8. Dr. Manjanagouda S. Sannagoudar Agronomy

9. Sh. Rajesh Kumar Singhal Plant Physiology

10. Dr. Ravi Prakash Saini Agricultural Biotechnology

11. Sh. Subhash Chand Genetics & Plant Breeding

7.4 Orientation programme for ARS scientists
th

The orientation programme for following eleven ARS Scientist probationers of 108  FOCARS, 
NAARM who joined IGFRI, Jhansi, was conducted.

7.5 Dissertations/Trainings 

IGFRI offers trainings and dissertation 
programme to students from various 
universities. During this year 21 students of  
B. Tech, M.Sc. (Biotechnology/Genetics and 
Plant Breeding/Biochemistry registered at 
institute. 

7.6 On campus lectures, seminars and 
knowledge sharing

Under this programme, Institute shared a 
common platform to discuss different emerging 
issues on climate change, improved animal 
production, abiotic stress, applications of 
nanoparticles, food and fodder security and 
foreign visit seminars. 

Table 7.7 Foreign visits seminar

Scientist name Topic and date

Dr. G. Prabhu "Effect of long-term tillage practices on soil physico-chemical 
Scientist properties and weed population dynamics in a 36-years-old 

experiment" on 12.10.2018

Research papers

Ahmad, S., A. H. Mughal, K. N. Qaiser, S. N. 

Zaffar, N. H. Mir, S. S. Bhat. 2018. Evaluation 

of apple based hortipastoral systems in 

Kashmir Himalaya. Multilogic in Science 

8(2):308-310.

Ahmad, S., N. H. Mir, S. S. Bhat, J. P. Singh. 2018. 

High altitude pasturelands of Kashmir 

Himalaya: Current status, issues and future 

strategies in a changing climatic scenario. 

Current Journal of Applied Science and 

Technology 27(2):1-10. 

Ahmad, S., P. A. Khan, D. K. Verma, N. H. Mir, 

Anil Sharma and S. A. Wani. 2018. Forage 

production and orchard floor management 

through grass/legume intercropping in 

apple based agroforestry systems. 

International Journal of Chemical Studies 

6(1):953-958.

Bala Dinakar, R., K. Sridhar, N. S. Kulkarni, 

Vinod Kumar and Gitanjali Sahay. 2018.  

Genetic variability and heritability for 

fodder and grain yield related characters in 

F  populations of cowpea (Vigna unguiculata 2

(L) Walp.). International Journal of Current 

Microbiology and Applied Sciences 7(7):3503-

3510. 

Bala Dinakar, R., K. Sridhar, Vinod Kumar, N. S. 

Kulkarni and Gitanjali Sahay. 2018. 

Combining ability analysis to identify dual 

purpose genotypes in cowpea. Range 

Management and Agroforestry 39(2):175-181. 

Bala Dinakar, R., K. Sridhar, N. S. Kulkarni, 

Vinod Kumar and Gitanjali Sahay. 2018. 

Estimation of genetic variability for dual 

purpose traits in F  populations of cowpea 2

(Vigna unguiculata (L) Walp.)  International 

Journal of Current Microbiology and Applied 

Sciences 7(7):1402-1410.

Bapurayagouda P., Vinod Kumar and M. N. 

Merwade. 2018. Effect of inter row spacing 

and fertilizer levels on crop growth, seed 

yield and seed quality of perennial fodder 

sorghum cv. CoFS-29. Range Management 

and Agroforestry 39(1):59-64. 

Birader, N., R. P. Nagar and Vinod Kumar. 2018. 

Analysis of selected fodder ventures in 

southern and western India. Range 

Management and Agroforestry 39(1):109-114. 

Choudhary, M., G. Prabhu, and D. R. Palsaniya. 

2018. Response of guinea grass (Megathyrsus 

maximus) genotypes to intercropping with 

forage legumes under varying nitrogen 

management options. Grass and Forage 

Science 73:888-896.

Das, M. M., K. K. Singh, A. K. Rai and S. K. 

Mahanta.  2018 .  Ef fec t  of  feeding 

micronutrient fertilized sorghum hay based 

diet on nutrient utilization and mineral 

balance in sheep. Indian Journal of Animal 

Sciences 88:944-948.

Dev, I., Sudesh Radotra, Asha Ram, J. P. Singh, D. 

Deb, M. M. Roy, M. Srivastava, Pardeep 

Kumar, Suheel Ahmad  and R. S. Chaurasia. 

2018. Species richness, productivity and 

quality assessment of grassland resources in 

hill agroecosystem of western Himalaya. 

Indian Journal of Animal Sciences 88(10): 

1167–1175. 

Dixit, A. K., R. K. Agrawal, S. K. Das, C. S. Sahay, 

Mukesh Choudhary, A. K. Rai, Sunil 

Kumar, S. R. Kantwa, and D. R. Palsaniya. 

2019. Soil properties, crop productivity and 

energetics under different tillage practices 

in fodder sorghum + cowpea – wheat 

cropping system. Archives of Agronomy and 

Soil Science 65:492-506.

C
H

A
P

T
E

R

8

75

List of Publications



Annual Report 2018-19

74

Table 7.6 Training for ARS probationers

S.No. Name of Scientist Discipline

1. Er. Amit Kumar Patil Farm Machinery & Power

2. Sh. Avijit Ghosh Soil Science

3. Ms. Bhargavi H.A. Genetics & Plant Breeding

4. Sh. Gaurendra Gupta Agronomy

5. Ms. Indu Genetics and Plant Breeding

6. Sh. Keerthi M.C. Agricultural Entomology

7. Sh. Mahesha H.S. Plant Pathology

8. Dr. Manjanagouda S. Sannagoudar Agronomy

9. Sh. Rajesh Kumar Singhal Plant Physiology

10. Dr. Ravi Prakash Saini Agricultural Biotechnology

11. Sh. Subhash Chand Genetics & Plant Breeding

7.4 Orientation programme for ARS scientists
th

The orientation programme for following eleven ARS Scientist probationers of 108  FOCARS, 
NAARM who joined IGFRI, Jhansi, was conducted.

7.5 Dissertations/Trainings 

IGFRI offers trainings and dissertation 
programme to students from various 
universities. During this year 21 students of  
B. Tech, M.Sc. (Biotechnology/Genetics and 
Plant Breeding/Biochemistry registered at 
institute. 

7.6 On campus lectures, seminars and 
knowledge sharing

Under this programme, Institute shared a 
common platform to discuss different emerging 
issues on climate change, improved animal 
production, abiotic stress, applications of 
nanoparticles, food and fodder security and 
foreign visit seminars. 

Table 7.7 Foreign visits seminar

Scientist name Topic and date

Dr. G. Prabhu "Effect of long-term tillage practices on soil physico-chemical 
Scientist properties and weed population dynamics in a 36-years-old 

experiment" on 12.10.2018

Research papers

Ahmad, S., A. H. Mughal, K. N. Qaiser, S. N. 

Zaffar, N. H. Mir, S. S. Bhat. 2018. Evaluation 

of apple based hortipastoral systems in 

Kashmir Himalaya. Multilogic in Science 

8(2):308-310.

Ahmad, S., N. H. Mir, S. S. Bhat, J. P. Singh. 2018. 

High altitude pasturelands of Kashmir 

Himalaya: Current status, issues and future 

strategies in a changing climatic scenario. 

Current Journal of Applied Science and 

Technology 27(2):1-10. 

Ahmad, S., P. A. Khan, D. K. Verma, N. H. Mir, 

Anil Sharma and S. A. Wani. 2018. Forage 

production and orchard floor management 

through grass/legume intercropping in 

apple based agroforestry systems. 

International Journal of Chemical Studies 

6(1):953-958.

Bala Dinakar, R., K. Sridhar, N. S. Kulkarni, 

Vinod Kumar and Gitanjali Sahay. 2018.  

Genetic variability and heritability for 

fodder and grain yield related characters in 

F  populations of cowpea (Vigna unguiculata 2

(L) Walp.). International Journal of Current 

Microbiology and Applied Sciences 7(7):3503-

3510. 

Bala Dinakar, R., K. Sridhar, Vinod Kumar, N. S. 

Kulkarni and Gitanjali Sahay. 2018. 

Combining ability analysis to identify dual 

purpose genotypes in cowpea. Range 

Management and Agroforestry 39(2):175-181. 

Bala Dinakar, R., K. Sridhar, N. S. Kulkarni, 

Vinod Kumar and Gitanjali Sahay. 2018. 

Estimation of genetic variability for dual 

purpose traits in F  populations of cowpea 2

(Vigna unguiculata (L) Walp.)  International 

Journal of Current Microbiology and Applied 

Sciences 7(7):1402-1410.

Bapurayagouda P., Vinod Kumar and M. N. 

Merwade. 2018. Effect of inter row spacing 

and fertilizer levels on crop growth, seed 

yield and seed quality of perennial fodder 

sorghum cv. CoFS-29. Range Management 

and Agroforestry 39(1):59-64. 

Birader, N., R. P. Nagar and Vinod Kumar. 2018. 

Analysis of selected fodder ventures in 

southern and western India. Range 

Management and Agroforestry 39(1):109-114. 

Choudhary, M., G. Prabhu, and D. R. Palsaniya. 

2018. Response of guinea grass (Megathyrsus 

maximus) genotypes to intercropping with 

forage legumes under varying nitrogen 

management options. Grass and Forage 

Science 73:888-896.

Das, M. M., K. K. Singh, A. K. Rai and S. K. 

Mahanta.  2018 .  Ef fec t  of  feeding 

micronutrient fertilized sorghum hay based 

diet on nutrient utilization and mineral 

balance in sheep. Indian Journal of Animal 

Sciences 88:944-948.

Dev, I., Sudesh Radotra, Asha Ram, J. P. Singh, D. 

Deb, M. M. Roy, M. Srivastava, Pardeep 

Kumar, Suheel Ahmad  and R. S. Chaurasia. 

2018. Species richness, productivity and 

quality assessment of grassland resources in 

hill agroecosystem of western Himalaya. 

Indian Journal of Animal Sciences 88(10): 

1167–1175. 

Dixit, A. K., R. K. Agrawal, S. K. Das, C. S. Sahay, 

Mukesh Choudhary, A. K. Rai, Sunil 

Kumar, S. R. Kantwa, and D. R. Palsaniya. 

2019. Soil properties, crop productivity and 

energetics under different tillage practices 

in fodder sorghum + cowpea – wheat 

cropping system. Archives of Agronomy and 

Soil Science 65:492-506.

C
H

A
P

T
E

R

8

75

List of Publications



Maity, A., D. Vijay, C. K. Gupta, S. K. Singh, V. K. 

Wasnik, N. Manjunatha and P. K. Ghosh. 

2018. Polymer film coating mediated 

delivery of pesticide enhances germination, 

vigour and shelf life of cowpea seeds under 

biotic stress and natural ageing. Range 

Management and Agroforestry 39(2):215-223. 

Manjunatha, N., M. Prajapati, V. Dunna, A. 

Maity, V. K. Wasnik, C. K. Gupta  and S. S. 

Parmar. 2018. Effect of cupric oxide and zinc 

oxide nanoparticles on seed mycoflora and 

seed quality of fodder crops. Journal of 

Environmental Biology  39: 973-979. 

Meena, S. S. and R. P. Nagar 2018. Evaluation of 

neem strains and productivity of pearl 

millet and cluster bean under agroforestry 

system in semi-arid climate. Range 

Management and Agroforestry 39(1):121-125.

Mir, N. H., S. Ahmad, S. S. Bhat. 2018. Dactylis 

glomerata L. (Cock's foot/orchard Grass): A 

potential temperate forage grass for 

cultivation in north-western Himalaya. 

Advances in Research 15(5):1-10.

Mishra, A. K., S. Kumar, T. K. Kumar, S. Ahmed, 

D. R. Palsaniya, P. K. Ghosh, M. Louhaichi, 

A. Sarker, S. Hassan, and S. Ates. 2018. 

Nutrient intake and utilization in sheep fed 

opuntia [(Opuntia ficus-indica (L.) Mill.] in 

conjunction with conventional green and 

dry fodders. Range Management and 

Agroforestry 39(1): 97-102.

Mohanakumara V. and Nagaratna Biradar. 2018. 

Socio-economic profile of livestock farmers 

and their level of symbolic adoption of 

fodder production technology as influenced 

by e-training tools. Journal of Pharmacognosy 

and Phytochemistry 7(4): 2606-2610.

Nagar, R. P. and S. S. Meena. 2017. Effect of 

scarification of seed on germination 

parameters in butterfly pea (Clitoria 

ternatea). Seed Research 45(2): 163-167. 

Nagar, R. P., S. S. Meena and Amichand 2018. 

Nutrient seed coating boots early seedling 

growth in Cenchrus species. Seed Research 

46(1): 66-69.

Annual Report 2018-19

76

Halli, Hanamant M., S. S. Rathore, N. 

Manjunatha and V. K. Wasnik. 2018. 

Advances in agronomic management for 

ensuring fodder security in semi-arid zone 

of India- A review. International Journal of 

Current Microbiology and Applied Sciences 

7(2):1912-1921.

Kaushal, P., K. K. Dwivedi, A. Radhakrishna, M. 

K. Srivastava, V. Kumar, A. K. Roy and D. R. 

Malaviya. 2019. Partitioning apomixis 

components to understand and utilize 

gametophytic apomixis. Frontiers in Plant 

Science 10:256. doi:10.3389/fpls.2019.00256.

Kaushal, P., K. K. Dwivedi, A. Radhakrishna, S. 

Saxena, S. Paul, M. K. Srivastava, M. J. Baig, 

A. K. Roy, and D. R. Malaviya.  2018. Ploidy 

dependent expression of apomixis and its 

components in guinea grass (Panicum 

maximum Jacb.). Euphytica 214:15.

Koli, P. and N. R. Bhardwaj. 2018. Status and use 

of pesticides in forage crops in India. Journal 

of Pesticide Science 43(4):225-232. 

Koli, P., J. Kumar, B. B. Singh and S. Kumar. 2018. 

Mineral profiling and phytochemical 

assessment of Lepidium sativum seeds from 

tropical western India. International Journal 

of Current Microbiology and Applied Sciences 

7(8):3720-3728.

Kumar, S., Ramesh Singh, Sunil Kumar and R.V. 

Kumar. 2018. Performance of different in-

situ soil & moisture conservation measures 

on establishment and productivity of aonla 

based hortipasture systems in semi-arid 

region of central India. Annals of Horticulture 

11(2):201-206.

Kumar, V., A. K. Singh and H. C. Pandey. 2018. 

Estimation of business potential in sorghum 

fodder and seed production. Plant Archives. 

Special issue (ICAAAS-2018), 18:137-140.

Kushwaha, B. P., S. Singh, S. B. Maity, K. K. 

Singh, A. K. Misra and I. Singh. 2018.  Milk 

fatty acid profile of Bhadawari buffaloes. 

Ind ian  J ourna l  o f  Anima l  Sc i ences  

88(7):868–870. 

Annual Report 2018-19

Palsaniya, D. R., Sunil Kumar, B. G. Shivkumar, 

S. N. Ram, and P. K. Ghosh. 2017. 

Stylosanthes research for production, 

processing and utilization in India. Animal 

Nutrition and Feed Technology 17:501-514.

Qaisar, K. N., P. A. Khan, Suheel Ahmad, J. A. 

Mugloo and T. A. Rather. 2018. Biomass 

production and carbon sequestration 

potential of apple based agri-horti-pastoral 

systems under temperate conditions of 

Kashmir valley. International Journal of 

Chemical Studies 6(1):1934-1938. 

Radhakrishna,  A., K. K. Dwivedi, M. K. Srivastava, 

A. K. Roy, D. R. Malaviya, R. Katiyar and P. 

Kaushal. 2018. Transcriptomic data of pre-

meiotic stage of floret development in 

apomictic and sexual types of guinea grass 

(Panicum maximum Jacq.). Data in Brief 18: 

590-593.

Salma, Mukhtar Mir, Suheel Ahmad, Ramesh 

Allu, Ramakrishna Sistla, Sanjit Kanjilal. 

2018. Comparative assessment of the 

antioxidant activities, total phenolics and 

fatty acid composition in three Indian oats 

varieties. Biotechnology Research 4(1):11-16.

Shukla, A. K., Sunil Kumar and S. N. Ram. 2018. 

Yield, soil health and moisture status in bael 

(Aegle marmelos)-based hortipasture system 

in semi-arid ecosystem of India. Agroforestry 

System 10.1007/s10457-018-0241-7. 

Singh, H. V., R. Srinivasan, Rahul Srivastava and 

Bandana Kumari. 2018. Spore density and 

species diversity of arbuscular mycorrhizal 

fungi associated with rhizosphere of annual 

and perennial forage crops. Range 

Management and Agroforestry 39(2):224-231.

Singh, K. K., S. B. Maity and A. Maity. 2018. Effect 

of nano zinc oxide on zinc bioavailability 

and blood biochemical changes in pre-

ruminant lambs. Indian Journal of Animal 

Sciences 88(7):805-807.

Singh, S., B. P. Kushwaha, M. Mohini, A. K. 

Misra, S. K. Nag and A. Singh. 2018.  

Methane production from lactating 

Bhadawari and Murrah breeds of buffalo 

fed wheat straw-concentrate diet. Buffalo 

Bulletin 37(2):145-150. 

Singh, S., D. C. Joshi and R. V. Kumar. 2018. 

Carbohydrate and protein fractions, 

nutritive value and energetic efficiency in 

different sorghum accessions. Range 

Management and Agroforestry 39(2):251-259.

Singh, S., G. Sahay, A. K. Misra, K. K. Singh, M. 

M. Das, S. B. Maity and S. K. Mahanta. 2018. 

Nutritive value of cowpea fodder cultivars 

and their effect on nutrients intake, 

digestibility and nitrogen balance in sheep. 

Ind ian  J ourna l  o f  Anima l  Sc i ences  

88(5):567–573.

Singh, Tejveer, A. Radhakrishna, D. Seva Nayak 

and D. R. Malaviya. 2019. Genetic 

improvement of berseem (Trifolium 

alexandrinum) in India: Current status and 

prospects. International Journal of Current 

Microbiology and Applied Sciences 8(01): 3028-

3036. 

Srinivasan, R., S. R. Kantwa, K. K. Sharma, M. 

Chaudhary, M. Prasad and A. Radhakrishna. 

2018 .  Deve lopment  o f  phosphate  

solubilising microbial inoculants and their 

evaluation for fodder cowpea (Vigna 

unguiculata L. Walp.) production in normal 

and acid soils. Range Management and 

Agroforestry 39(1):77-86.

Suheel, A., N. H. Mir and D. K. Verma. 2018. 

Enhancing forage availability from apple 

based agroforestry systems: A case study of 

Jammu and Kashmir. International Journal of 

Advance Research in Science and Engineering 

7(4):431-439.

Tyagi, V.C., V. K. Wasnik, M. Choudhary, H. M. 

Halli and S. Chander. 2018. Weed 

management in berseem (Trifolium 

alexandrium L.) - A review. International 

Journal of Current Microbiology and Applied 

Sciences 7(5):1929-1938.

Suman, M.,  V. Kumar, K. Chand and A. Kumar. 

2019. Knowledge and adoption gap in 

berseem  fodder production technologies in 

farmers’ fields in Uttar Pradesh part of 

Bundelkhand. International Journal of Recent 

Scientific Research  10(03): 31606 – 31609.

77



Maity, A., D. Vijay, C. K. Gupta, S. K. Singh, V. K. 

Wasnik, N. Manjunatha and P. K. Ghosh. 

2018. Polymer film coating mediated 

delivery of pesticide enhances germination, 

vigour and shelf life of cowpea seeds under 

biotic stress and natural ageing. Range 

Management and Agroforestry 39(2):215-223. 

Manjunatha, N., M. Prajapati, V. Dunna, A. 

Maity, V. K. Wasnik, C. K. Gupta  and S. S. 

Parmar. 2018. Effect of cupric oxide and zinc 

oxide nanoparticles on seed mycoflora and 

seed quality of fodder crops. Journal of 

Environmental Biology  39: 973-979. 

Meena, S. S. and R. P. Nagar 2018. Evaluation of 

neem strains and productivity of pearl 

millet and cluster bean under agroforestry 

system in semi-arid climate. Range 

Management and Agroforestry 39(1):121-125.

Mir, N. H., S. Ahmad, S. S. Bhat. 2018. Dactylis 

glomerata L. (Cock's foot/orchard Grass): A 

potential temperate forage grass for 

cultivation in north-western Himalaya. 

Advances in Research 15(5):1-10.

Mishra, A. K., S. Kumar, T. K. Kumar, S. Ahmed, 

D. R. Palsaniya, P. K. Ghosh, M. Louhaichi, 

A. Sarker, S. Hassan, and S. Ates. 2018. 

Nutrient intake and utilization in sheep fed 

opuntia [(Opuntia ficus-indica (L.) Mill.] in 

conjunction with conventional green and 

dry fodders. Range Management and 

Agroforestry 39(1): 97-102.

Mohanakumara V. and Nagaratna Biradar. 2018. 

Socio-economic profile of livestock farmers 

and their level of symbolic adoption of 

fodder production technology as influenced 

by e-training tools. Journal of Pharmacognosy 

and Phytochemistry 7(4): 2606-2610.

Nagar, R. P. and S. S. Meena. 2017. Effect of 

scarification of seed on germination 

parameters in butterfly pea (Clitoria 

ternatea). Seed Research 45(2): 163-167. 

Nagar, R. P., S. S. Meena and Amichand 2018. 

Nutrient seed coating boots early seedling 

growth in Cenchrus species. Seed Research 

46(1): 66-69.

Annual Report 2018-19

76

Halli, Hanamant M., S. S. Rathore, N. 

Manjunatha and V. K. Wasnik. 2018. 

Advances in agronomic management for 

ensuring fodder security in semi-arid zone 

of India- A review. International Journal of 

Current Microbiology and Applied Sciences 

7(2):1912-1921.

Kaushal, P., K. K. Dwivedi, A. Radhakrishna, M. 

K. Srivastava, V. Kumar, A. K. Roy and D. R. 

Malaviya. 2019. Partitioning apomixis 

components to understand and utilize 

gametophytic apomixis. Frontiers in Plant 

Science 10:256. doi:10.3389/fpls.2019.00256.

Kaushal, P., K. K. Dwivedi, A. Radhakrishna, S. 

Saxena, S. Paul, M. K. Srivastava, M. J. Baig, 

A. K. Roy, and D. R. Malaviya.  2018. Ploidy 

dependent expression of apomixis and its 

components in guinea grass (Panicum 

maximum Jacb.). Euphytica 214:15.

Koli, P. and N. R. Bhardwaj. 2018. Status and use 

of pesticides in forage crops in India. Journal 

of Pesticide Science 43(4):225-232. 

Koli, P., J. Kumar, B. B. Singh and S. Kumar. 2018. 

Mineral profiling and phytochemical 

assessment of Lepidium sativum seeds from 

tropical western India. International Journal 

of Current Microbiology and Applied Sciences 

7(8):3720-3728.

Kumar, S., Ramesh Singh, Sunil Kumar and R.V. 

Kumar. 2018. Performance of different in-

situ soil & moisture conservation measures 

on establishment and productivity of aonla 

based hortipasture systems in semi-arid 

region of central India. Annals of Horticulture 

11(2):201-206.

Kumar, V., A. K. Singh and H. C. Pandey. 2018. 

Estimation of business potential in sorghum 

fodder and seed production. Plant Archives. 

Special issue (ICAAAS-2018), 18:137-140.

Kushwaha, B. P., S. Singh, S. B. Maity, K. K. 

Singh, A. K. Misra and I. Singh. 2018.  Milk 

fatty acid profile of Bhadawari buffaloes. 

Ind ian  J ourna l  o f  Anima l  Sc i ences  

88(7):868–870. 

Annual Report 2018-19

Palsaniya, D. R., Sunil Kumar, B. G. Shivkumar, 

S. N. Ram, and P. K. Ghosh. 2017. 

Stylosanthes research for production, 

processing and utilization in India. Animal 

Nutrition and Feed Technology 17:501-514.

Qaisar, K. N., P. A. Khan, Suheel Ahmad, J. A. 

Mugloo and T. A. Rather. 2018. Biomass 

production and carbon sequestration 

potential of apple based agri-horti-pastoral 

systems under temperate conditions of 

Kashmir valley. International Journal of 

Chemical Studies 6(1):1934-1938. 

Radhakrishna,  A., K. K. Dwivedi, M. K. Srivastava, 

A. K. Roy, D. R. Malaviya, R. Katiyar and P. 

Kaushal. 2018. Transcriptomic data of pre-

meiotic stage of floret development in 

apomictic and sexual types of guinea grass 

(Panicum maximum Jacq.). Data in Brief 18: 

590-593.

Salma, Mukhtar Mir, Suheel Ahmad, Ramesh 

Allu, Ramakrishna Sistla, Sanjit Kanjilal. 

2018. Comparative assessment of the 

antioxidant activities, total phenolics and 

fatty acid composition in three Indian oats 

varieties. Biotechnology Research 4(1):11-16.

Shukla, A. K., Sunil Kumar and S. N. Ram. 2018. 

Yield, soil health and moisture status in bael 

(Aegle marmelos)-based hortipasture system 

in semi-arid ecosystem of India. Agroforestry 

System 10.1007/s10457-018-0241-7. 

Singh, H. V., R. Srinivasan, Rahul Srivastava and 

Bandana Kumari. 2018. Spore density and 

species diversity of arbuscular mycorrhizal 

fungi associated with rhizosphere of annual 

and perennial forage crops. Range 

Management and Agroforestry 39(2):224-231.

Singh, K. K., S. B. Maity and A. Maity. 2018. Effect 

of nano zinc oxide on zinc bioavailability 

and blood biochemical changes in pre-

ruminant lambs. Indian Journal of Animal 

Sciences 88(7):805-807.

Singh, S., B. P. Kushwaha, M. Mohini, A. K. 

Misra, S. K. Nag and A. Singh. 2018.  

Methane production from lactating 

Bhadawari and Murrah breeds of buffalo 

fed wheat straw-concentrate diet. Buffalo 

Bulletin 37(2):145-150. 

Singh, S., D. C. Joshi and R. V. Kumar. 2018. 

Carbohydrate and protein fractions, 

nutritive value and energetic efficiency in 

different sorghum accessions. Range 

Management and Agroforestry 39(2):251-259.

Singh, S., G. Sahay, A. K. Misra, K. K. Singh, M. 

M. Das, S. B. Maity and S. K. Mahanta. 2018. 

Nutritive value of cowpea fodder cultivars 

and their effect on nutrients intake, 

digestibility and nitrogen balance in sheep. 

Ind ian  J ourna l  o f  Anima l  Sc i ences  

88(5):567–573.

Singh, Tejveer, A. Radhakrishna, D. Seva Nayak 

and D. R. Malaviya. 2019. Genetic 

improvement of berseem (Trifolium 

alexandrinum) in India: Current status and 

prospects. International Journal of Current 

Microbiology and Applied Sciences 8(01): 3028-

3036. 

Srinivasan, R., S. R. Kantwa, K. K. Sharma, M. 

Chaudhary, M. Prasad and A. Radhakrishna. 

2018 .  Deve lopment  o f  phosphate  

solubilising microbial inoculants and their 

evaluation for fodder cowpea (Vigna 

unguiculata L. Walp.) production in normal 

and acid soils. Range Management and 

Agroforestry 39(1):77-86.

Suheel, A., N. H. Mir and D. K. Verma. 2018. 

Enhancing forage availability from apple 

based agroforestry systems: A case study of 

Jammu and Kashmir. International Journal of 

Advance Research in Science and Engineering 

7(4):431-439.

Tyagi, V.C., V. K. Wasnik, M. Choudhary, H. M. 

Halli and S. Chander. 2018. Weed 

management in berseem (Trifolium 

alexandrium L.) - A review. International 

Journal of Current Microbiology and Applied 

Sciences 7(5):1929-1938.

Suman, M.,  V. Kumar, K. Chand and A. Kumar. 

2019. Knowledge and adoption gap in 

berseem  fodder production technologies in 

farmers’ fields in Uttar Pradesh part of 

Bundelkhand. International Journal of Recent 

Scientific Research  10(03): 31606 – 31609.

77



Humanities and Management. Amar Singh 

College, Cluster University,  Srinagar. April 

17-19, 2018.p85.

ISWS Golden Jubilee International Conference 
on, "Weeds and Society: Challenges and 
opportunities". ICAR-Directorate of Weed 
Research, Jabalpur, India. November 21-
24, 2018.

Chander, S., Vikas C. Tyagi, Bhumesh Kumar, 
C.R. Chethan and Dibakar Ghosh. 
Imazethapyr resistant Echinochloa colona 
biotypes in Madhya Pradesh.p43.

Chander, S., Vikas C. Tyagi, Bhumesh Kumar, 
C.R. Chethan and Dibakar Ghosh. 
Resistance to imazethapyr in Commelina 
biotypes in soybean growing central 
India.p59.

Tyagi Vikas C. and N. Dikshit. Digitisation of 
weed species herbarium at ICAR-IGFRI, 
Jhansi.p139.

Das A., D. R. Biswas, D. Das, R. Das, P. Ray, A. 
Ghosh, S. S. Biswas and K. Rani. Potassium 
fixation capacity in relation to mineralogy 
under two different land use systems of 
Assam.p718.

Ghosh, A., A. Das, R. Das, P. Ray, D. Das, R. 
Bhattacharyya and D.R. Biswas. Effect of 
land uses on soil  organic carbon 
mineralization and quality in Brahmaputra 
valley of north eastern India.p30.

Gupta, A. and K.V.R. Rao. Water productivity 
and yield of baby corn (Zea mays L.) as 
influenced by irrigation levels under 
subsurface drip irrigation.p238.

Singh, S. K., P. K. Pathak, Bholuram Gurjar, S. S. 
Kautkar and Sunil Swami. Design 
development of defluffing machine for 
grass seed enhancement.p86.

International conference on “Climate change, 
biodiversity and sustainable agriculture 
(ICCBSA-2018)”. Assam Agricultural 
University (AAU) Jorhat.  December 13-16, 
2018.

rd 53 ISAE Annual Convention and International 
Symposium on “Engineering Technologies for 
Precision and Climate Smart Agriculture”. 
Varanasi, India, January 28-30, 2019.

Annual Report 2018-19

78

Vandermeulen, S., S. Singh, C. A. Ramírez-

Restrepo, R. D. Kinley, C. P. Gardiner, J. A. 

M. Holtum, I. Hannah, and J. Bindelle. 2018. 

In vitro assessment of ruminal fermentation, 

digestibility and methane production of 

three species of Desmanthus for application 

in northern Australian grazing systems. 

Crop & Pasture Science 69:797–807.

Verma, D. K. and Suheel Ahmad. 2018. 

Phenotypic diversity in timothy grass 

(Phleum pratense L.) collected from north 

western Himalaya, India. Progressive 

Agriculture 18(1):1-14.

Halli, H. M., V. K. Wasnik, Sunil R. Swami and V. 

K. Yadav. 2019. Seed production of African 

tall fodder maize as influenced by plant 

population and nutrient application. In: 

International symposium on innopreneurship: 

A need of sustainable agriculture. CCS 

Haryana Agricultural University, Hisar. 

February 2-3, 2019.p79.

Kamini Gautam and Ravinder Raina. 2019. 

Exploring relevance of reproductive biology 

in conservation of critically endangered 

temperate Himalayan medicinal Angelica 

glauca. In: International conference on 

medicinal, aromatic and nutraceutical plants 
thfrom Mountainous areas, 9  Annual conference 

American council for medicinally active plants 

(ACMAP). Organized by Graphic Era 

(Deemed to be University) Dehradun and 

ACMAP, USA at Graphic Era University 

Dehradun. Feburary 14-16, 2019.p76.

Prabhu, G., J. Mowrer, T. Provin, F. Hons, and M. 

Bagavathiannan. 2018. Weed population 

diversity and dynamics in a 36-years old 

tillage experiment in Southeast Texas. The 

Southern Weed Science Society Meets. Georgia. 

January 22-24, 2018.p125.

Suheel, A., Nazim Hamid Mir, D. K. Verma. 

2018. Enhancing forage availability from 

apple-based agroforestry systems: A case 
st

study of Jammu and Kashmir during. In: 1  

International Conference on Science, ingh

Presentations / Papers / Abstracts in Seminar / 

Symposia / Conference

International

Annual Report 2018-19

th
13  International Conference on, “Development of 

dryland areas from grey into green”. CAZRI, 

Jodhpur. February 13-14, 2019.

Khem Chand. Grassland policies and efficient 

livestock production in India.p248.

Kumar, Sunil, A. K. Misra, D. R. Palsaniya, S. 

Ahmed, T. Kiran Kumar, Vikas Kumar, P. K. 

Ghosh, A. Sarker, M. Louhaichi, and S. 

Hassan. Enhancing fodder and nutritional 

security of livestock in semi-arid regions of 

India through Opuntia.p250.

Vinod Kumar. Effect of harvesting methods on 

seed yield and quality of Stylosanthes hamata 

– a range legume.p251. 

Dwivedi, P. N., P. K. Pathak, C. S. Sahay and S. K. 

Singh. 2018. Technological options for 

establishment of fodder bank and storage of 

feed resources. In: XI Biennial Conference of 

Animal Nutrition Association, Patna, India, 

November 19-21, 2018.p51.

Kushwaha, B. P., S. Singh, S. B. Maity, A. Kumar, 

K. K. Singh and A. K. Misra. 2019. Milk fatty 

acid profile of murrah buffaloes. National 

seminar of Indian Society for Buffalo 

Development. Agricultural University, 

Navsari, Gujrat.p216.

Kushwaha, B. P., Sultan Singh, S. B. Maity, K. K. 

Singh, A. K. Misra and Deepak Upadhyay. 

2019. Improvement and conservation of 

Bhadawari buffaloes. XVI SOCDAB 

National symposium: Animal genetic 

resources for food and social security. 

N B A G R  K a r n a l .  F e b r u a r y  7 - 8 ,  

2019.SOCDAB-2019/Abst/I-021.p121. 

Modak, K., D. R. Biswas, R. Bhattacharyya and A. 

Ghosh. 2019. Effect of tillage and crop 

residue retention on soil organic carbon 

pool, C accumulation and deep soil C 

sequestration rates in wheat based cropping 

system in an Inceptisol. In: National Seminar 

on Strategies for Soil Health Management: 

Achievements and Researchable Issues, 

RVSKVV, Gwalior. March 2-3, 2019.p39.

National

Nagaratna B., Narendra Kulkarni and Vinod 
Kumar. Participatory selection of fodder 
crops by mango growers. In: National 
Conference on Advanced Research Methodologies 
in Social Sciences. UAS, Dharwad. February 
26-28, 2019.p43.

Agrawal, R. K., S. R. Kantwa, Satendra Kumar, 
Sunil Kumar, J. B. Singh and M. M. Das. 
Real-time contingency plan to cope with 
midseason drought in rainfed sorghum 
under semi arid rainfed conditions of 
Bundelkhand.p477-478.

Choudhary, M. and P. Sharma. Enhancing 
income of livestock keepers through forage 
based interventions in Bundelkhand 
region.p620-621.

Halli, H. M., S. S. Angadi, V. K. Wasnik and V. K. 
Yadav. Growth indices and yield of maize 
(Zea mays. L) as influenced by deficit 
irrigation and establishment methods.p212-
213.

Kumar, Sunil, T. Kiran Kumar, J. B. Singh and 
Mahendra Prasad. Innovations for climate 
resilience in semiarid-tropics of central 
India through resource conservation on 
perennial fodder-food based systems.p412-
413.

Palsaniya, D. R., T. Kiran Kumar and M. 
Chaudhary .  Resource  Conserving  
Technologies (RCTs) for improving 
productivity, income and soil health in 
fodder sorghum based cropping systems. 
p416-417.

Ram, S. N., R. V. Kumar and A. K. Shukla. 
Performance of Hardwickia binata based 
silvipasture systems under different 
planting spacing.p340-341.

Shivakumar, B. G., K. Sridhar and R. K. Agrawal. 
Enhancing monetary returns through 
improved agro-techniques in congo-signal 
grass (Brachiaria ruziziensis) in sub-tropical 
conditions of northern plains of Karnataka. 
p165-166.

XXI Biennial National Symposium of Indian 
Society of Agronomy on “Doubling farmers' 
income through agronomic interventions under 
changing scenario”. MPUAT, Udaipur, 
Rajasthan. October 24–26, 2018. 

79



Humanities and Management. Amar Singh 

College, Cluster University,  Srinagar. April 

17-19, 2018.p85.

ISWS Golden Jubilee International Conference 
on, "Weeds and Society: Challenges and 
opportunities". ICAR-Directorate of Weed 
Research, Jabalpur, India. November 21-
24, 2018.

Chander, S., Vikas C. Tyagi, Bhumesh Kumar, 
C.R. Chethan and Dibakar Ghosh. 
Imazethapyr resistant Echinochloa colona 
biotypes in Madhya Pradesh.p43.

Chander, S., Vikas C. Tyagi, Bhumesh Kumar, 
C.R. Chethan and Dibakar Ghosh. 
Resistance to imazethapyr in Commelina 
biotypes in soybean growing central 
India.p59.

Tyagi Vikas C. and N. Dikshit. Digitisation of 
weed species herbarium at ICAR-IGFRI, 
Jhansi.p139.

Das A., D. R. Biswas, D. Das, R. Das, P. Ray, A. 
Ghosh, S. S. Biswas and K. Rani. Potassium 
fixation capacity in relation to mineralogy 
under two different land use systems of 
Assam.p718.

Ghosh, A., A. Das, R. Das, P. Ray, D. Das, R. 
Bhattacharyya and D.R. Biswas. Effect of 
land uses on soil  organic carbon 
mineralization and quality in Brahmaputra 
valley of north eastern India.p30.

Gupta, A. and K.V.R. Rao. Water productivity 
and yield of baby corn (Zea mays L.) as 
influenced by irrigation levels under 
subsurface drip irrigation.p238.

Singh, S. K., P. K. Pathak, Bholuram Gurjar, S. S. 
Kautkar and Sunil Swami. Design 
development of defluffing machine for 
grass seed enhancement.p86.

International conference on “Climate change, 
biodiversity and sustainable agriculture 
(ICCBSA-2018)”. Assam Agricultural 
University (AAU) Jorhat.  December 13-16, 
2018.

rd 53 ISAE Annual Convention and International 
Symposium on “Engineering Technologies for 
Precision and Climate Smart Agriculture”. 
Varanasi, India, January 28-30, 2019.

Annual Report 2018-19

78

Vandermeulen, S., S. Singh, C. A. Ramírez-

Restrepo, R. D. Kinley, C. P. Gardiner, J. A. 

M. Holtum, I. Hannah, and J. Bindelle. 2018. 

In vitro assessment of ruminal fermentation, 

digestibility and methane production of 

three species of Desmanthus for application 

in northern Australian grazing systems. 

Crop & Pasture Science 69:797–807.

Verma, D. K. and Suheel Ahmad. 2018. 

Phenotypic diversity in timothy grass 

(Phleum pratense L.) collected from north 

western Himalaya, India. Progressive 

Agriculture 18(1):1-14.

Halli, H. M., V. K. Wasnik, Sunil R. Swami and V. 

K. Yadav. 2019. Seed production of African 

tall fodder maize as influenced by plant 

population and nutrient application. In: 

International symposium on innopreneurship: 

A need of sustainable agriculture. CCS 

Haryana Agricultural University, Hisar. 

February 2-3, 2019.p79.

Kamini Gautam and Ravinder Raina. 2019. 

Exploring relevance of reproductive biology 

in conservation of critically endangered 

temperate Himalayan medicinal Angelica 

glauca. In: International conference on 

medicinal, aromatic and nutraceutical plants 
thfrom Mountainous areas, 9  Annual conference 

American council for medicinally active plants 

(ACMAP). Organized by Graphic Era 

(Deemed to be University) Dehradun and 

ACMAP, USA at Graphic Era University 

Dehradun. Feburary 14-16, 2019.p76.

Prabhu, G., J. Mowrer, T. Provin, F. Hons, and M. 

Bagavathiannan. 2018. Weed population 

diversity and dynamics in a 36-years old 

tillage experiment in Southeast Texas. The 

Southern Weed Science Society Meets. Georgia. 

January 22-24, 2018.p125.

Suheel, A., Nazim Hamid Mir, D. K. Verma. 

2018. Enhancing forage availability from 

apple-based agroforestry systems: A case 
st

study of Jammu and Kashmir during. In: 1  

International Conference on Science, ingh

Presentations / Papers / Abstracts in Seminar / 

Symposia / Conference

International

Annual Report 2018-19

th
13  International Conference on, “Development of 

dryland areas from grey into green”. CAZRI, 

Jodhpur. February 13-14, 2019.

Khem Chand. Grassland policies and efficient 

livestock production in India.p248.

Kumar, Sunil, A. K. Misra, D. R. Palsaniya, S. 

Ahmed, T. Kiran Kumar, Vikas Kumar, P. K. 

Ghosh, A. Sarker, M. Louhaichi, and S. 

Hassan. Enhancing fodder and nutritional 

security of livestock in semi-arid regions of 

India through Opuntia.p250.

Vinod Kumar. Effect of harvesting methods on 

seed yield and quality of Stylosanthes hamata 

– a range legume.p251. 

Dwivedi, P. N., P. K. Pathak, C. S. Sahay and S. K. 

Singh. 2018. Technological options for 

establishment of fodder bank and storage of 

feed resources. In: XI Biennial Conference of 

Animal Nutrition Association, Patna, India, 

November 19-21, 2018.p51.

Kushwaha, B. P., S. Singh, S. B. Maity, A. Kumar, 

K. K. Singh and A. K. Misra. 2019. Milk fatty 

acid profile of murrah buffaloes. National 

seminar of Indian Society for Buffalo 

Development. Agricultural University, 

Navsari, Gujrat.p216.

Kushwaha, B. P., Sultan Singh, S. B. Maity, K. K. 

Singh, A. K. Misra and Deepak Upadhyay. 

2019. Improvement and conservation of 

Bhadawari buffaloes. XVI SOCDAB 

National symposium: Animal genetic 

resources for food and social security. 

N B A G R  K a r n a l .  F e b r u a r y  7 - 8 ,  

2019.SOCDAB-2019/Abst/I-021.p121. 

Modak, K., D. R. Biswas, R. Bhattacharyya and A. 

Ghosh. 2019. Effect of tillage and crop 

residue retention on soil organic carbon 

pool, C accumulation and deep soil C 

sequestration rates in wheat based cropping 

system in an Inceptisol. In: National Seminar 

on Strategies for Soil Health Management: 

Achievements and Researchable Issues, 

RVSKVV, Gwalior. March 2-3, 2019.p39.

National

Nagaratna B., Narendra Kulkarni and Vinod 
Kumar. Participatory selection of fodder 
crops by mango growers. In: National 
Conference on Advanced Research Methodologies 
in Social Sciences. UAS, Dharwad. February 
26-28, 2019.p43.

Agrawal, R. K., S. R. Kantwa, Satendra Kumar, 
Sunil Kumar, J. B. Singh and M. M. Das. 
Real-time contingency plan to cope with 
midseason drought in rainfed sorghum 
under semi arid rainfed conditions of 
Bundelkhand.p477-478.

Choudhary, M. and P. Sharma. Enhancing 
income of livestock keepers through forage 
based interventions in Bundelkhand 
region.p620-621.

Halli, H. M., S. S. Angadi, V. K. Wasnik and V. K. 
Yadav. Growth indices and yield of maize 
(Zea mays. L) as influenced by deficit 
irrigation and establishment methods.p212-
213.

Kumar, Sunil, T. Kiran Kumar, J. B. Singh and 
Mahendra Prasad. Innovations for climate 
resilience in semiarid-tropics of central 
India through resource conservation on 
perennial fodder-food based systems.p412-
413.

Palsaniya, D. R., T. Kiran Kumar and M. 
Chaudhary .  Resource  Conserving  
Technologies (RCTs) for improving 
productivity, income and soil health in 
fodder sorghum based cropping systems. 
p416-417.

Ram, S. N., R. V. Kumar and A. K. Shukla. 
Performance of Hardwickia binata based 
silvipasture systems under different 
planting spacing.p340-341.

Shivakumar, B. G., K. Sridhar and R. K. Agrawal. 
Enhancing monetary returns through 
improved agro-techniques in congo-signal 
grass (Brachiaria ruziziensis) in sub-tropical 
conditions of northern plains of Karnataka. 
p165-166.

XXI Biennial National Symposium of Indian 
Society of Agronomy on “Doubling farmers' 
income through agronomic interventions under 
changing scenario”. MPUAT, Udaipur, 
Rajasthan. October 24–26, 2018. 

79



Gurjar, B., Dilip Jat and Narendra Singh 

Chandel. Loose straw handling of wheat, 

soybean and pigeon pea using pneumatic 

conveyor.p111.

Kamini, Naresh Kumar and A. K. Handa. Root 

system architecture of three fast growing 

agroforestry tree species.p68.

Koli, P., Sultan Singh, K. K. Singh and A. K. 
Misra. Nutritional evaluation of tops from 
different sugarcane cultivars as alternate 
feed resource.p106. 

Kulkarni, N. S. and Vinod Kumar. Management 
o f  aphids  Aphi s  c r a c c ivora  us ing  
entomopathogens in lucerne Medicago sativa 
L.p16.

Kumar, R. V., H. V. Singh, Sunil Kumar and A. K. 
Roy. Silvipasture system in degraded land: 
An efficient system to maximize natural 
resource utilization and sustainability 
restoration.p57.

Kumar, S., T. Kiran Kumar, J. B. Singh and 
Mahendra Prasad. Strategies for sustainable 
rainfed food-fodder farming in changing 
climate scenario.p75.

Kumar, S., Ramesh Singh, Sunil Kumar, H. V. 
Singh, A. Ahmad, A. K. Singh, R.V. Kumar 
and Kamini . Hortipasture system: An 
alternate land use system for sustainable 
fruit and fodder security in rainfed situation 
of India.p69.

Lakshmi, K. Shridar, S. K. Deshpande and N. S. 
Kulkarni. Exploitation of genetic variability 
in early segregating generations viz., F , F , 1 2

F , F  and F  generations of cowpea [Vigna 3 4 5

u n g u i c u l a t a  ( L . )  W a l p . ]  f o r  d u a l  
purpose.p10.

Mahanta, S. K., S. N. Ram, N. Das and A. Singh. 
Performance of silvipasture systems kept 
under co-grazing of sheep and goats.p89.

Mohanakumara V., N. Biradar, J. Mulla, S. 
Sankangoudar, M. P. Potdar. Development 
and assessment of e-training tools for 
promotion of fodder crops.p34.

Nagar, R. P. and S. S. Meena. Effect of seasons on 
spikelet filling and other seed quality traits 
in Cenchrus ciliaris under semi-arid climate 
of Rajasthan.p121.

Annual Report 2018-19

80

National Symposium on “Forage and livestock 

based technological innovations for doubling 

farmers income”. Range Management Society 

of India. UAS, Dharwad. December 13-14, 

2018.

Agrawal, R. K., J. B. singh, M. M. Das, Sunil 

Kumar, S. R. Kantwa, Satendra Kumar and 

Shalendra Sinha. Real-time contingency 

plan to cope with mid season drought in 

rainfed groundnut under semi-arid rainfed 

conditions of Bundelkhand.p51.

Bhardwaj, N. R., R. Balodi, P. Koli, M. Rana and 

P. K. Tyagi. Selection of chitosan-compatible 

Trichoderma isolates from rhizosphere of 

berseem (Trifolium alexandrinum L.) for 

management of root and stem rot 

disease.p11.

Chaudhary, M., M. Choudhary, M. M. Das, R. 

Srinivasan, and M. Prasad. Fluorescein 

diacetate, microbial biomass carbon and 

glomalin as influenced by integrated 

nutrient management in bajra napier hybrid 

based cropping system.p58.

Choudhary, M., S. R. Kantwa, A. K. Dixit, and R. 

P. Nagar. Perennial sesbania based alley 

cropping systems for improving forage 

productivity and profitability in rainfed 

semi-arid Rajasthan.p64.

Das, M. M., S. N. Ram and A. Ahmed. 

Performance of small ruminants from 

grazing under Hardwickia binata based 

silvipasture systems.p108.

Dikshit, N., T. Singh, N. Sivaraj, S. Nayak D. and 

G. Sahay. Mapping the climate suitability 

using maximum entropy modelling 

approach for Deenanath grass (Pennisetum 

pedicellatum Trin.) cultivation in India.p50.

Dixit, A. K. and M. Choudhary. Study on critical 

limit of soil moisture for seed germination of 

rabi season crops under semi-arid 

conditions.p66.

Dwivedi, P. N., P. Sharma, P. K. Pathak and K. K. 

Singh. Supplementation of leaf meal in the 

ration of goat during lean period in the 

villages of Bundelkhand region.p43.

Annual Report 2018-19

Nagar, R.P. and S. S. Meena. Ergot infestation in 

Cenchrus species influenced by seasons. 

p121.

Nagaratna B., N. S. Kulkarni, Vinod Kumar. 

Effect of fodder innovations in mango 

orchards on fodder availability to livestock 

farmers.p36.

Prasad, M., M. Chaudhary, R. Srinivasan, H. V. 

Singh, S. Kumar, and P. K. Ghosh. Soil 

organic  carbon pools  and carbon 

management index under different fodder 

production systems in Bundelkhand region 

of India. p63.

Ram, S. N., M. M. Das and A. Ahmed. 

Performance of guinea, dhawalu and buffel 

grass with anjan tree (Hardwickia binata 

Roxb.). p85.

Rana, M., N.eeraj Kumar, Rahul Gajghate, Sanjay 

Kumar, Reetu, V. K. Yadav, S. Ahmed. 

Development and characterization of 

tetraploid variants of bajra-napier hybrid. 

p27.

Reetu, D. Seva Nayak D., M. Prasad, and V. K. 

Yadav. Screening of guinea grass (Panicum 

maximum) germplasm to salinity stress 

tolerance.p8.

Sahay, G., Kanchan Agarwal, K. K Dwivedi and 

Manoj  Srivastava.  Tissue culture,  

cytological and biochemical studies in 

deenanath grass (Pennisetum pedicellatum) 

germplasm collection.p25.

Sharma, P., M. Choudhary, S. Kumar, H. V. 

Singh, R. P. Dwivedi, S. K. Mahanta, J. P. 

Upadhyay, A. Chandra, U. Singh, R. Gupta 

and P.  Kumar.  Farmer to farmer 

dissemination of improved technologies 

through Farmer FIRST.p42.

Singh, A. K., Sunil Kumar, Ramesh Singh, Sunil 

Kumar, H. V. Singh, R. V. Kumar and 

Kamini. Assessment of production 

sustainability in Aonla based hortipasture 

system in semi-arid region.p87.

Singh, J. B., A. K. Singh, Ramesh Singh and 

Mahendra Prasad. Comparing pan 

coefficient estimation methods in semi arid 

region of Jhansi.p84.

Singh, K. K., S. B. Maity and A. Maity. Effect of 

different levels of nano zinc oxide on zinc 

utilization in Jalauni male lambs. p109.

Singh, S. K. and P. K. Pathak. Design 

considerations of greenhouse structure for 

the fodder conservation in India.p112.

Singh, S., B. K. Bhadoria, P. Koli, and A. Singh. 

Evaluation of tree foliages for protein and 

carbohydrate fractions, energetic value, 

polyphenol contents and methane 

production potential. p110. 

Singh, T., A. Radhakrishna, D. Seva Nayak, D. R. 

Malaviya, Rahul Gajghate. Overcoming 

narrow genetic base of berseem in India: 

Wide hybridization and mutational 

approaches. p3.

Sridhar, K., N. S. Kulkarni, G. Sahay. Genetic 

variability studies for fodder yield, seed 

yield and yield component traits in 

advanced F ,F ,F generations of cowpea 3 4 5 

[Vigna unguiculata (L). Walp]. p17.

Srinivasan, R., R. Srivastava, H. V. Singh and 

Manoj Chaudhary. Evaluation of Rhizobium 

and PSB bioinoculants for ecofriendly 

fodder cowpea production. p74.

Suchit, K. Rai, Sunil Kumar, P. K. Ghosh, D. R. 

Palsaniya and P. Sharma. 2018. Appraisal of 

climate variability, farmer's perception and 

adaptation strategies to climate change.p39.

Suman, M., Vikas Kumar and Ashok Kumar. 

Adoption gap in cultivation of fodder 

technologies in farmer's field in U.P. part of 

Bundelkhand.p48.  

Tyagi, V. C. and A. K. Roy. Digitization and 

status of herbarium at ICAR-IGFRI, 

Jhansi.p12.

Upadhyay, D., S. K. Mahanta, A. K. Misra, B. P. 

Kushwaha and S. B. Maity. Phenotypic 

characteristics of local goats of Bundelkhand 

region. p114. 

Vignesh, M., N. S. Kulkarni and Edna Antony. 

Population dynamics of pea aphid in 

lucerne Acythosihon pisum and its natural 

enemies under limited irrigation conditions. 

p7.

81



Gurjar, B., Dilip Jat and Narendra Singh 

Chandel. Loose straw handling of wheat, 

soybean and pigeon pea using pneumatic 

conveyor.p111.

Kamini, Naresh Kumar and A. K. Handa. Root 

system architecture of three fast growing 

agroforestry tree species.p68.

Koli, P., Sultan Singh, K. K. Singh and A. K. 
Misra. Nutritional evaluation of tops from 
different sugarcane cultivars as alternate 
feed resource.p106. 

Kulkarni, N. S. and Vinod Kumar. Management 
o f  aphids  Aphi s  c r a c c ivora  us ing  
entomopathogens in lucerne Medicago sativa 
L.p16.

Kumar, R. V., H. V. Singh, Sunil Kumar and A. K. 
Roy. Silvipasture system in degraded land: 
An efficient system to maximize natural 
resource utilization and sustainability 
restoration.p57.

Kumar, S., T. Kiran Kumar, J. B. Singh and 
Mahendra Prasad. Strategies for sustainable 
rainfed food-fodder farming in changing 
climate scenario.p75.

Kumar, S., Ramesh Singh, Sunil Kumar, H. V. 
Singh, A. Ahmad, A. K. Singh, R.V. Kumar 
and Kamini . Hortipasture system: An 
alternate land use system for sustainable 
fruit and fodder security in rainfed situation 
of India.p69.

Lakshmi, K. Shridar, S. K. Deshpande and N. S. 
Kulkarni. Exploitation of genetic variability 
in early segregating generations viz., F , F , 1 2

F , F  and F  generations of cowpea [Vigna 3 4 5

u n g u i c u l a t a  ( L . )  W a l p . ]  f o r  d u a l  
purpose.p10.

Mahanta, S. K., S. N. Ram, N. Das and A. Singh. 
Performance of silvipasture systems kept 
under co-grazing of sheep and goats.p89.

Mohanakumara V., N. Biradar, J. Mulla, S. 
Sankangoudar, M. P. Potdar. Development 
and assessment of e-training tools for 
promotion of fodder crops.p34.

Nagar, R. P. and S. S. Meena. Effect of seasons on 
spikelet filling and other seed quality traits 
in Cenchrus ciliaris under semi-arid climate 
of Rajasthan.p121.

Annual Report 2018-19

80

National Symposium on “Forage and livestock 

based technological innovations for doubling 

farmers income”. Range Management Society 

of India. UAS, Dharwad. December 13-14, 

2018.

Agrawal, R. K., J. B. singh, M. M. Das, Sunil 

Kumar, S. R. Kantwa, Satendra Kumar and 

Shalendra Sinha. Real-time contingency 

plan to cope with mid season drought in 

rainfed groundnut under semi-arid rainfed 

conditions of Bundelkhand.p51.

Bhardwaj, N. R., R. Balodi, P. Koli, M. Rana and 

P. K. Tyagi. Selection of chitosan-compatible 

Trichoderma isolates from rhizosphere of 

berseem (Trifolium alexandrinum L.) for 

management of root and stem rot 

disease.p11.

Chaudhary, M., M. Choudhary, M. M. Das, R. 

Srinivasan, and M. Prasad. Fluorescein 

diacetate, microbial biomass carbon and 

glomalin as influenced by integrated 

nutrient management in bajra napier hybrid 

based cropping system.p58.

Choudhary, M., S. R. Kantwa, A. K. Dixit, and R. 

P. Nagar. Perennial sesbania based alley 

cropping systems for improving forage 

productivity and profitability in rainfed 

semi-arid Rajasthan.p64.

Das, M. M., S. N. Ram and A. Ahmed. 

Performance of small ruminants from 

grazing under Hardwickia binata based 

silvipasture systems.p108.

Dikshit, N., T. Singh, N. Sivaraj, S. Nayak D. and 

G. Sahay. Mapping the climate suitability 

using maximum entropy modelling 

approach for Deenanath grass (Pennisetum 

pedicellatum Trin.) cultivation in India.p50.

Dixit, A. K. and M. Choudhary. Study on critical 

limit of soil moisture for seed germination of 

rabi season crops under semi-arid 

conditions.p66.

Dwivedi, P. N., P. Sharma, P. K. Pathak and K. K. 

Singh. Supplementation of leaf meal in the 

ration of goat during lean period in the 

villages of Bundelkhand region.p43.

Annual Report 2018-19

Nagar, R.P. and S. S. Meena. Ergot infestation in 

Cenchrus species influenced by seasons. 

p121.

Nagaratna B., N. S. Kulkarni, Vinod Kumar. 

Effect of fodder innovations in mango 

orchards on fodder availability to livestock 

farmers.p36.

Prasad, M., M. Chaudhary, R. Srinivasan, H. V. 

Singh, S. Kumar, and P. K. Ghosh. Soil 

organic  carbon pools  and carbon 

management index under different fodder 

production systems in Bundelkhand region 

of India. p63.

Ram, S. N., M. M. Das and A. Ahmed. 

Performance of guinea, dhawalu and buffel 

grass with anjan tree (Hardwickia binata 

Roxb.). p85.

Rana, M., N.eeraj Kumar, Rahul Gajghate, Sanjay 

Kumar, Reetu, V. K. Yadav, S. Ahmed. 

Development and characterization of 

tetraploid variants of bajra-napier hybrid. 

p27.

Reetu, D. Seva Nayak D., M. Prasad, and V. K. 

Yadav. Screening of guinea grass (Panicum 

maximum) germplasm to salinity stress 

tolerance.p8.

Sahay, G., Kanchan Agarwal, K. K Dwivedi and 

Manoj  Srivastava.  Tissue culture,  

cytological and biochemical studies in 

deenanath grass (Pennisetum pedicellatum) 

germplasm collection.p25.

Sharma, P., M. Choudhary, S. Kumar, H. V. 

Singh, R. P. Dwivedi, S. K. Mahanta, J. P. 

Upadhyay, A. Chandra, U. Singh, R. Gupta 

and P.  Kumar.  Farmer to farmer 

dissemination of improved technologies 

through Farmer FIRST.p42.

Singh, A. K., Sunil Kumar, Ramesh Singh, Sunil 

Kumar, H. V. Singh, R. V. Kumar and 

Kamini. Assessment of production 

sustainability in Aonla based hortipasture 

system in semi-arid region.p87.

Singh, J. B., A. K. Singh, Ramesh Singh and 

Mahendra Prasad. Comparing pan 

coefficient estimation methods in semi arid 

region of Jhansi.p84.

Singh, K. K., S. B. Maity and A. Maity. Effect of 

different levels of nano zinc oxide on zinc 

utilization in Jalauni male lambs. p109.

Singh, S. K. and P. K. Pathak. Design 

considerations of greenhouse structure for 

the fodder conservation in India.p112.

Singh, S., B. K. Bhadoria, P. Koli, and A. Singh. 

Evaluation of tree foliages for protein and 

carbohydrate fractions, energetic value, 

polyphenol contents and methane 

production potential. p110. 

Singh, T., A. Radhakrishna, D. Seva Nayak, D. R. 

Malaviya, Rahul Gajghate. Overcoming 

narrow genetic base of berseem in India: 

Wide hybridization and mutational 

approaches. p3.

Sridhar, K., N. S. Kulkarni, G. Sahay. Genetic 

variability studies for fodder yield, seed 

yield and yield component traits in 

advanced F ,F ,F generations of cowpea 3 4 5 

[Vigna unguiculata (L). Walp]. p17.

Srinivasan, R., R. Srivastava, H. V. Singh and 

Manoj Chaudhary. Evaluation of Rhizobium 

and PSB bioinoculants for ecofriendly 

fodder cowpea production. p74.

Suchit, K. Rai, Sunil Kumar, P. K. Ghosh, D. R. 

Palsaniya and P. Sharma. 2018. Appraisal of 

climate variability, farmer's perception and 

adaptation strategies to climate change.p39.

Suman, M., Vikas Kumar and Ashok Kumar. 

Adoption gap in cultivation of fodder 

technologies in farmer's field in U.P. part of 

Bundelkhand.p48.  

Tyagi, V. C. and A. K. Roy. Digitization and 

status of herbarium at ICAR-IGFRI, 

Jhansi.p12.

Upadhyay, D., S. K. Mahanta, A. K. Misra, B. P. 

Kushwaha and S. B. Maity. Phenotypic 

characteristics of local goats of Bundelkhand 

region. p114. 

Vignesh, M., N. S. Kulkarni and Edna Antony. 

Population dynamics of pea aphid in 

lucerne Acythosihon pisum and its natural 

enemies under limited irrigation conditions. 

p7.

81



Singh, D. Kumar, A. R. Uthappa, A. K. 
Handa and O. P. Chaturvedi). Scientific 
P u b l i s h e r s ,  J o d h p u r .  p 4 4 2 .  I S B N :  
9789387307063. p37-52.

Kumar, Neeraj, M. Rana, and S. Ahmed. 2018. 

Indian forage breeding: Present status and 

future strategies. In: Fodder Crops: 

Approaches for value addition and enhancing 

income (Eds. Jindal, Y., A. K. Chhabra and A. 

K. Roy). ICAR-Project Coordinator, AICRP on 

Forage Crops.p1-12.

Kumar, R. V., D. R. Palsaniya, A. K. Dixit and M. 

Choudhary. 2018. Doubling farm income 

through forage and livestock management. 

In: Doubling Farmers Income through 

Sustainable and Harmonious Agriculture (Ed. 

B.P. Bhatt).  Jaya Publishing House ,  

Delhi.p64–80.

Misra, A. K., S. K. Mahanta and N. Dikshit. 2018. 

Scope of increasing fodder quality through 

plant breeding approaches. In: Perspectives 

in Animal Nutrition (Eds. Pattanaik, A. K., S. 

E. Jadhav, N. Dutta, A. K. Verma and 

Chandramani). Animal Nutrition Association, 

Izatnagar (ISBN: 978-81-939050-1-2).p39-44.

Prasad, M. and P. Koli (Eds.) 2019. Soil Quality and 

Pesticide Residue Analysis. New India 

Publishing Agency (NIPA), New Delhi, p1-

114. (ISBN: 9789387973176).

Prasad, M., R. Srinivasan, M. Chaudhary, M. 

Choudhary and L.K. Jat. 2018. Plant Growth 

Promoting Rhizobacteria (PGPR) for 

sustainable agriculture: Perspectives and 

challenges. In: PGPR Amelioration for 

Sustainable Agriculture (Eds. A. K. Singh, A. 

Kumar and P. K. Singh). Woodhead 

Publishing.p129–157. 

Rana, M., A. Sood, W. Hussain, R. Kaldate, T. R. 

Sharma, R. K. Gill, S. Kumar and S. Singh. 

2018. Gene pyramiding and multiple 

character breeding. In: Lentils: Cross-breeding 

for enhancing genetic gain .  Elsevier 

Publication.p83-124.

Rana, M., R. Gajghate, G. Guleria, R. P. Sah, A. 

Kumar and O. N. Singh. 2018. Teosinte 

(Makchari). In: Forage Crops of the World, 128.

Annual Report 2018-19

82

XIV Agricultural Science Congress on 
“Innovations for Agricultural Transformation”, 
organized by NAAS and ICAR- IARI, New 
Delhi. NASC, Pusa, New Delhi. February 
20-23, 2019.

Kumar, Sunil. Forage production technologies 
for climate resilience.p174-175.

Mahanta, S. K., S. N. Ram, N. Das and A. Singh. 
Evaluation of silvipasture systems managed 
under mixed herd grazing of sheep and 
goats.p107.

Meena, S. S. and R. P. Nagar. Seed pellets for 
uniform pasture establishment of Cenchrus 
spp.p196.

Nagar, R. P. and S. S. Meena. Seed production 
during off-season enhance yield and quality 
in Cenchrus ciliaris in semi arid environment. 
p325.

Singh, S., B. K. Bahdoria, Tejveer Singh, K. K. 
Singh, R. Katiyar and A. Singh. Nutritional 
evaluation of range legumes for nutritional 
constituents, minerals, energy and in vitro 
fermentation in sheep inoculums.p323.  

Srinivasan R., Rahul Srivastava, H. V. Singh, 
Manoj Chaudhary and Mansi Mishra. 2019. 
Evaluation of Rhizobium bio-inoculants for 
eco-friendly berseem (Trifolium alexandrinum 
L . )  p r o d u c t i o n  w i t h  r e d u c e d  N  
fertilizer.p197.

Bagavathiannan,  M.,  W. Everman, P.  
Govindasamy, A. Dille, M. Jugulam, J. 
Norsworthy. 2018. Weed management in 
sorghum cultivation. In: Achieving 
sustainable cultivation of sorghum (Eds. 
Rooney, W.) Science Publishing.p1–18.

Dibyendu, D., Amit Kumar Singh and Sunil 
Kumar. 2017. Remote Sensing Techniques in 
Horticulture. In: Hi-Tech Horticulture Volume 
7: Advance Techniques (Ed. Sachin Tyagi). 
New India Publishing Agency, New Delhi-
110034.p39-48.

Ghosh, P. K. and D. R. Palsaniya. 2019. 
Augmenting grasslands and agroforestry 
for sustaining forage production. In: 
Agroforestry for Climate Resilience and Rural 
Livelihood (Eds. Dev, I., A. Ram, N. Kumar, R.

Books/Book chapters

Annual Report 2018-19

Volume 1 Major Forage Crops. (Eds. Md. 

Hedayetullah and Parveen Zaman). CRC 

Apple Academic Press, Inc.p115-128.

Shah, R. P., A. Kumar, M. Rana and U. Kumar. 

2018. Maize (Corn). In: Forage Crops of the 

World, Volume 1 Major Forage Crops (Eds. Md. 

Hedayetullah and Parveen Zaman). CRC 

Apple Academic Press, Inc.p15-38.

Shrivastava, M., A. Ghosh, R. Bhattacharyya and 

S. D. Singh. 2019. Urban pollution in India. 

In: Urban Pollution: Science and Management 

(Eds. S. M. Charlesworth and C. A. Booth). 

John Wiley & Sons.p341-356.

Singh, Tejveer, Srinivasan R., S. K. Mahanta, V. 

C. Tyagi and A. K. Roy. 2018. Tropical forage 

legumes in India: Status and scope for 

sustaining livestock production. In: Forage 

Groups, (Ed. Ricardo Loiola Edvan and Edson 

Mauro Santos), Intech Open, DOI: 10.5772/ 

intechopen.81186.

Tomar, Maharishi and Reetu. 2018. Agricultural 
th

Biochemistry. In: Objective Agriculture, 19  

Edition. (Ed. S. R. Kantwa). New Vishal 

Publications New Delhi.p313-316.

Upadhyay, Deepak, Ashok Patil and Madhu 

Mishra. 2019. Cumin (Cuminum cyminum). 

In: Phytobiotics and Animal Production. (Ed.  

Pankaj Kumar Singh). International Books & 

Periodical Supply Service, New Delhi. (ISBN: 

9788193906576).p433-451.

flag] lat; dqekjA 2019A ikS/k”kkyk dh vko”;d 

lajpuk,aA ulZjh dkexkjksa ds fy, izf”k{k.k dk;Zdze esa 

ys£A Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa pkjk 

vuqla/kku laLFkku] >k¡lhA i`’B 16&19A

flag] vfer dqekj] lquhy dqekj] dkfeuh] fodkl panz 

R;kxh] lat; dqekj ,oa jke fouksn dqekjA 2019A 

ulZjh dkexkjksa ds fy, izf”k{k.k dk;ZØeA Hkk-d`-v-i- 

& Hkkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku] 

>k¡lhA i`’B 1&78A 

“kekZ] iq:’kksRre] lur dqekj egUrk] eqds”k pkS/kjh] lquhy 

dqekj] vkj- ih- f}osnh] vfouk”k panz] ts- ih- mik/;k;]

Technical Bulletin/Training and Instructional 

manual/Compendium/Souvenirs/Lectures

fgUnh

vkj- ds- oekZ] misanz flag] jktho xqIrk ,oa iz”kkar 

dqekjA QkeZj QLVZ ifj;kstuk ds varxZr d`f’k 

Ik”kqikyu ,oa lgk;d lsokvksa ij varj laLFkkxr 

d`’kd izf”k{k.k dk;ZØeA Hkk-d`-v-i- & Hkkjrh; 

pjkxkg ,oa pkjk vuqla/kku laLFkku] >k¡lhA i`’B 

1&56A 

“kekZ] iq:’kksRre] eqds”k pkS/kjh ,oa ts- ih- mik/;k;A 2018A 

pkjk mRiknu ,oa mi;ksx rduhfd;k¡A Hkk-d`-v-i- & 

Hkkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku] >k¡lhA 

i`’B 1&47A

Dwivedi, K. K., N. Kumar, M. Rana, Reetu, A. 

Radhakrishna, M. K. Srivastava and S. 

Ahmed (Eds.). 2018. Practical Manual on 

“Biotechnological tools and procedures for 

the development of fodder crops”. ICAR-

Indian Grassland and Fodder Research Institute, 

Jhansi.p1-73.

Kumar, R. V., M. Rana, S. Singh, D. R. Palsaniya, 

N. B. Biradar, A. Radhakrishna, R. 

Srinivasan, N. Kumar and S. K. Mahanta 

(Eds.). 2018. Forage and livestock based 

technological innovations for doubling 

farmer's income: Souvenir & abstracts of 

national symposium. Range Management 

Society of India, Jhansi, India.1-134.

Kumar, Sanjay, A. Maity, D. Vijay, N. 

Manjunatha, C. K. Gupta, V. K. Wasnik, D. 

Deb, R. P. Singh, Maneet Rana and V. K. 

Yadav. 2018. Procedure for forage seed 

testing. ICAR-Indian Grassland and Fodder 

Research Institute, Jhansi.p83.

Kumar, Sanjay, A. Maity, D. Vijay, N.Manjunath, 

C. K. Gupta, V. K.Wasnik, M. Tomar, D. 

Deb, S. K. Singh, R. P. Nagar, M. Rana and 

Vijay K.Yadav (Eds.). 2018. Laboratory 

manual on procedures for forage seed 

testing.ICAR- IGFRI, Jhansi, India.p1-73.

Kumar, Sanjay, S. Swami, S. S. Parmar,  C. K. 

Gupta, V. K. Wasnik, M. Tomar, H. M. Halli, 

Manjunatha N. and V. K. Yadav (Eds.). 2018. 

Trainers training manual on “Quality seed 

production in forage crops”. ICAR- Indian 

Grassland and Fodder Research Institute, 

Jhansi, U.P. 284003- India.p1-88.

English

83



Singh, D. Kumar, A. R. Uthappa, A. K. 
Handa and O. P. Chaturvedi). Scientific 
P u b l i s h e r s ,  J o d h p u r .  p 4 4 2 .  I S B N :  
9789387307063. p37-52.

Kumar, Neeraj, M. Rana, and S. Ahmed. 2018. 

Indian forage breeding: Present status and 

future strategies. In: Fodder Crops: 

Approaches for value addition and enhancing 

income (Eds. Jindal, Y., A. K. Chhabra and A. 

K. Roy). ICAR-Project Coordinator, AICRP on 

Forage Crops.p1-12.

Kumar, R. V., D. R. Palsaniya, A. K. Dixit and M. 

Choudhary. 2018. Doubling farm income 

through forage and livestock management. 

In: Doubling Farmers Income through 

Sustainable and Harmonious Agriculture (Ed. 

B.P. Bhatt).  Jaya Publishing House ,  

Delhi.p64–80.

Misra, A. K., S. K. Mahanta and N. Dikshit. 2018. 

Scope of increasing fodder quality through 

plant breeding approaches. In: Perspectives 

in Animal Nutrition (Eds. Pattanaik, A. K., S. 

E. Jadhav, N. Dutta, A. K. Verma and 

Chandramani). Animal Nutrition Association, 

Izatnagar (ISBN: 978-81-939050-1-2).p39-44.

Prasad, M. and P. Koli (Eds.) 2019. Soil Quality and 

Pesticide Residue Analysis. New India 

Publishing Agency (NIPA), New Delhi, p1-

114. (ISBN: 9789387973176).

Prasad, M., R. Srinivasan, M. Chaudhary, M. 

Choudhary and L.K. Jat. 2018. Plant Growth 

Promoting Rhizobacteria (PGPR) for 

sustainable agriculture: Perspectives and 

challenges. In: PGPR Amelioration for 

Sustainable Agriculture (Eds. A. K. Singh, A. 

Kumar and P. K. Singh). Woodhead 

Publishing.p129–157. 

Rana, M., A. Sood, W. Hussain, R. Kaldate, T. R. 

Sharma, R. K. Gill, S. Kumar and S. Singh. 

2018. Gene pyramiding and multiple 

character breeding. In: Lentils: Cross-breeding 

for enhancing genetic gain .  Elsevier 

Publication.p83-124.

Rana, M., R. Gajghate, G. Guleria, R. P. Sah, A. 

Kumar and O. N. Singh. 2018. Teosinte 

(Makchari). In: Forage Crops of the World, 128.

Annual Report 2018-19

82

XIV Agricultural Science Congress on 
“Innovations for Agricultural Transformation”, 
organized by NAAS and ICAR- IARI, New 
Delhi. NASC, Pusa, New Delhi. February 
20-23, 2019.

Kumar, Sunil. Forage production technologies 
for climate resilience.p174-175.

Mahanta, S. K., S. N. Ram, N. Das and A. Singh. 
Evaluation of silvipasture systems managed 
under mixed herd grazing of sheep and 
goats.p107.

Meena, S. S. and R. P. Nagar. Seed pellets for 
uniform pasture establishment of Cenchrus 
spp.p196.

Nagar, R. P. and S. S. Meena. Seed production 
during off-season enhance yield and quality 
in Cenchrus ciliaris in semi arid environment. 
p325.

Singh, S., B. K. Bahdoria, Tejveer Singh, K. K. 
Singh, R. Katiyar and A. Singh. Nutritional 
evaluation of range legumes for nutritional 
constituents, minerals, energy and in vitro 
fermentation in sheep inoculums.p323.  

Srinivasan R., Rahul Srivastava, H. V. Singh, 
Manoj Chaudhary and Mansi Mishra. 2019. 
Evaluation of Rhizobium bio-inoculants for 
eco-friendly berseem (Trifolium alexandrinum 
L . )  p r o d u c t i o n  w i t h  r e d u c e d  N  
fertilizer.p197.

Bagavathiannan,  M.,  W. Everman, P.  
Govindasamy, A. Dille, M. Jugulam, J. 
Norsworthy. 2018. Weed management in 
sorghum cultivation. In: Achieving 
sustainable cultivation of sorghum (Eds. 
Rooney, W.) Science Publishing.p1–18.

Dibyendu, D., Amit Kumar Singh and Sunil 
Kumar. 2017. Remote Sensing Techniques in 
Horticulture. In: Hi-Tech Horticulture Volume 
7: Advance Techniques (Ed. Sachin Tyagi). 
New India Publishing Agency, New Delhi-
110034.p39-48.

Ghosh, P. K. and D. R. Palsaniya. 2019. 
Augmenting grasslands and agroforestry 
for sustaining forage production. In: 
Agroforestry for Climate Resilience and Rural 
Livelihood (Eds. Dev, I., A. Ram, N. Kumar, R.

Books/Book chapters

Annual Report 2018-19

Volume 1 Major Forage Crops. (Eds. Md. 

Hedayetullah and Parveen Zaman). CRC 

Apple Academic Press, Inc.p115-128.

Shah, R. P., A. Kumar, M. Rana and U. Kumar. 

2018. Maize (Corn). In: Forage Crops of the 

World, Volume 1 Major Forage Crops (Eds. Md. 

Hedayetullah and Parveen Zaman). CRC 

Apple Academic Press, Inc.p15-38.

Shrivastava, M., A. Ghosh, R. Bhattacharyya and 

S. D. Singh. 2019. Urban pollution in India. 

In: Urban Pollution: Science and Management 

(Eds. S. M. Charlesworth and C. A. Booth). 

John Wiley & Sons.p341-356.

Singh, Tejveer, Srinivasan R., S. K. Mahanta, V. 

C. Tyagi and A. K. Roy. 2018. Tropical forage 

legumes in India: Status and scope for 

sustaining livestock production. In: Forage 

Groups, (Ed. Ricardo Loiola Edvan and Edson 

Mauro Santos), Intech Open, DOI: 10.5772/ 

intechopen.81186.

Tomar, Maharishi and Reetu. 2018. Agricultural 
th

Biochemistry. In: Objective Agriculture, 19  

Edition. (Ed. S. R. Kantwa). New Vishal 

Publications New Delhi.p313-316.

Upadhyay, Deepak, Ashok Patil and Madhu 

Mishra. 2019. Cumin (Cuminum cyminum). 

In: Phytobiotics and Animal Production. (Ed.  

Pankaj Kumar Singh). International Books & 

Periodical Supply Service, New Delhi. (ISBN: 

9788193906576).p433-451.

flag] lat; dqekjA 2019A ikS/k”kkyk dh vko”;d 

lajpuk,aA ulZjh dkexkjksa ds fy, izf”k{k.k dk;Zdze esa 

ys£A Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa pkjk 

vuqla/kku laLFkku] >k¡lhA i`’B 16&19A

flag] vfer dqekj] lquhy dqekj] dkfeuh] fodkl panz 

R;kxh] lat; dqekj ,oa jke fouksn dqekjA 2019A 

ulZjh dkexkjksa ds fy, izf”k{k.k dk;ZØeA Hkk-d`-v-i- 

& Hkkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku] 

>k¡lhA i`’B 1&78A 

“kekZ] iq:’kksRre] lur dqekj egUrk] eqds”k pkS/kjh] lquhy 

dqekj] vkj- ih- f}osnh] vfouk”k panz] ts- ih- mik/;k;]

Technical Bulletin/Training and Instructional 

manual/Compendium/Souvenirs/Lectures

fgUnh

vkj- ds- oekZ] misanz flag] jktho xqIrk ,oa iz”kkar 

dqekjA QkeZj QLVZ ifj;kstuk ds varxZr d`f’k 

Ik”kqikyu ,oa lgk;d lsokvksa ij varj laLFkkxr 

d`’kd izf”k{k.k dk;ZØeA Hkk-d`-v-i- & Hkkjrh; 

pjkxkg ,oa pkjk vuqla/kku laLFkku] >k¡lhA i`’B 

1&56A 

“kekZ] iq:’kksRre] eqds”k pkS/kjh ,oa ts- ih- mik/;k;A 2018A 

pkjk mRiknu ,oa mi;ksx rduhfd;k¡A Hkk-d`-v-i- & 

Hkkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku] >k¡lhA 

i`’B 1&47A

Dwivedi, K. K., N. Kumar, M. Rana, Reetu, A. 

Radhakrishna, M. K. Srivastava and S. 

Ahmed (Eds.). 2018. Practical Manual on 

“Biotechnological tools and procedures for 

the development of fodder crops”. ICAR-

Indian Grassland and Fodder Research Institute, 

Jhansi.p1-73.

Kumar, R. V., M. Rana, S. Singh, D. R. Palsaniya, 

N. B. Biradar, A. Radhakrishna, R. 

Srinivasan, N. Kumar and S. K. Mahanta 

(Eds.). 2018. Forage and livestock based 

technological innovations for doubling 

farmer's income: Souvenir & abstracts of 

national symposium. Range Management 

Society of India, Jhansi, India.1-134.

Kumar, Sanjay, A. Maity, D. Vijay, N. 

Manjunatha, C. K. Gupta, V. K. Wasnik, D. 

Deb, R. P. Singh, Maneet Rana and V. K. 

Yadav. 2018. Procedure for forage seed 

testing. ICAR-Indian Grassland and Fodder 

Research Institute, Jhansi.p83.

Kumar, Sanjay, A. Maity, D. Vijay, N.Manjunath, 

C. K. Gupta, V. K.Wasnik, M. Tomar, D. 

Deb, S. K. Singh, R. P. Nagar, M. Rana and 

Vijay K.Yadav (Eds.). 2018. Laboratory 

manual on procedures for forage seed 

testing.ICAR- IGFRI, Jhansi, India.p1-73.

Kumar, Sanjay, S. Swami, S. S. Parmar,  C. K. 

Gupta, V. K. Wasnik, M. Tomar, H. M. Halli, 

Manjunatha N. and V. K. Yadav (Eds.). 2018. 

Trainers training manual on “Quality seed 

production in forage crops”. ICAR- Indian 

Grassland and Fodder Research Institute, 

Jhansi, U.P. 284003- India.p1-88.

English

83



Kumar, Vinod. 2018. Seed production and root 

slip multiplication of fodder crops. In: 

Training manual on “Fodder production and 

conservation techniques for profitable livestock 

rearing'. UAS, Dharwad.p13-26.

Sevanayak, D., V. C. Tyagi, C. K. Gupta and A. 

Edna. 2018. Manual on Plant stress 

physiology.ICAR-IGFRI, Jhansi, India.p1-

90.

Singh, S. K. and P. K. Pathak. 2018. Advances in 

post-harvest processing to enhance the 

quality of dual purpose crops and 

grasses.p192-199.

Chand, Khem and S. K. Mahanta. Development 

of forages resources in India: An 

overview.p1-6.

Das, M. M. 2018. Supplementation strategies and 

stress management in dairy animals.p164-

175.

Koli, P., S. K. Mahawer and D. Upadhyay. Anti-

quality factors in forage crops.p272-278.

Kushwaha, B. P. Biodiversity of livestock in 

India and their potential use in organic 

farming. p130-139.

Mahanta, S. K. Nutrient management in dairy 

animals and environmental pollution. p111-

123.

Rokde, S. N. Management practices for organic 

dairy farming.p10-110.  

Singh, K. K. Conservation of forages.p155-163.

Singh, S. Methane emission of Indian livestock 

a n d  t h e i r  f o r a g e / p a s t u r e  b a s e d  

feeding.p145-154.

Upadhyay, D., M. Mishra, P. Koli, S. K. Mahanta 

and A. K. Misra. Standard and certification 

for organic livestock production in 

India.p124-129.

In: Compendium of lectures on “Organic dairy 

farming and agriculture practices for fodder 

resources”. (Eds. S. K. Mahanta, K. K. Singh, 

P. Koli, D. Upadhyay and M. M. Das). ICAR-

Indian Grassland and Fodder Research 

Institute, Jhansi. September 23-30, 2018.

Annual Report 2018-19

84

Kumar, Sanjay, V. K. Wasnik, S. R. Swami, M. 

Tomar, H. M. Halli and V. K. Yadav (Eds.). 

2018. Compendium of lectures in winter 

school on “Maintenance breeding and 

assured quality seed production in dual 

purpose crops and grasses”. ICAR- Indian 

Grassland and Fodder Research Institute, 

Jhansi, India.p1-323.

Mahanta, S. K., K. K. Singh, P. Koli, D. Upadhyay 

and M. M. Das. 2018. Organic dairy farming 

and good agricultural practices for fodder 

resources. ICAR-Indian Grassland and 

Fodder Research Institute, Jhansi.p1-214.

Rana, M., N. Kumar, N. R. Bhardwaj, K. K. 

Dwivedi, M. K. Srivastava, S. Ahmed, P. 

Sharma and K. Chand. 2018. Compendium 

of lectures on “Biotechnological tools and 

procedures for the development of fodder 

crops”. ICAR-Indian Grassland and Fodder 

Research Institute, Jhansi.p1-278.

Sharma. P., S. K.Mahanta,Sunil Kumar, Mukesh 

Choudhary, R. P. Dwivedi, H. V. singh, J. P. 

Upadhyay, Avinash Chandra, R.K. Verma, 

A. K. Saxena, Upendra Singh, Rajeev Gupta 

and Prashant Kumar. 2018. Farmer FIRST 

Project: Scaling up and integration of fodder 

technologies in existing farming system for 

sustainable livestock productivity and 

livelihood security in Bundelkhand 

region.p1-44.

Kumar, Sunil and Amit Kumar Singh. 2018. 

Organic pasture development in degraded 

land. In: Model training cource on “Organic 

dairy farming and Good Agriculture Practices 

for  fodder  resources”.  ICAR-IGFRI,  

Jhansi.p55-67.

Kumar, Vinod. 2018. Innovations in seed 

production technology for grasses and 

fodder legumes. In: Training manual on 

National training programme sponsored by 

NSRTC, Varanasi on “Quality seed 

production technology of arid crops”. 

A n a n d  A g r i c u l t u r a l  U n i v e r s i t y ,  

Anand.p107-115.

Lectures

Annual Report 2018-19

In: Compendium of winter school on 

“Maintenance breeding and assured quality seed 

production in dual purpose crops and grasses”. 

(Eds. Sanjay Kumar, V. K. Wasnik, S. R. 

Swami, M. Tomar, H. Halli and V. K. 

Yadav). ICAR-Indian Grassland and Fodder 

Research Institute. September 11–October 1, 

2018.

In: Compendium of lectures in “Biotechnological 

tools and procedures for the development of 

fodder crops”. ICAR-Indian Grassland and 

Fodder Research Institute, Jhansi, India. 

July 9-22, 2018.

Koli, P., Sanjay Kumar, D. Upadhyay and V. 

wasnik. Estimation of important anti-

nutritional/toxic factors.p306-315.

Koli, P., Sanjay Kumar, D. Upadhyay and V. 

Wasnik. Important anti-nutritional factors 

in forage and their estimation.p168-176.

Kumar, S., V. K. Wasnik, S. R. Swami, M. Tomar, 

P. Koli, A. K. Singh and V. C. Tyagi. 2018. 

Approaches in seed vigour estimation.p85-

88. 

Kumar, Sunil. Management strategies for 

enhanced crop production in dual purpose 

crops.p223-229.

Kumar, Vinod. Scope, problems and strategies 

for seed production of forage crops.p5-17.

Reetu, Maharishi Tomar and Seva Nayak D. 

Reactive oxygen species and antioxidant in 

seed biology.p141-148. 

Wasnik, V. K., H. M. Halli, S. Kumar, 

Manjunatha N., M. Tomar, S. Swamy, A. 

Maity and V. K. Yadav. Recent advances in 

agronomic practices for remunerative seed 

production in forage crops.p230-236.

Wasnik, V. K., S. Kumar, H. M. Halli, 

Manjunatha N, M. Tomar, S. Swami,  A. 

Maity, P. Koli and V. K. Yadav. Resource 

conservation practices for forage seed 

production.p244-248.

Ahmed, S., Maneet Rana and Neeraj Kumar. 

Breeding strategies for improving forage 

crops.p15-27.

Ahmed, S., M. Rana and N. Kumar. Nutritional 

status and commercialization of oats 

cultivation.p24-38.

Bhardwaj, N.R. and M. Rana. Recent advances in 

imparting disease resistance for crop 

improvement.p210-221.

Dwivedi, K. K., M. Rana and N. Kumar. Haploid 

and doubled haploid production from tissue 

culture for crop improvement. p131-135.

Koli, P., S. Kumar, D. Upadhyay and M. Rana. 

Plant toxins and anti-nutritional factors in 

foods for livestock.p234-241.

Kumar, N., M. Rana, K. K. Dwivedi and S. 

Ahmed. Genomic selection and its 

application in crop improvement.p141-143.

Kumar, S., M. Rana and P Koli. Different 

approaches for forage cultivar identification. 

p222-233.

Rana, M., N. Kumar, N. R. Bhardwaj, K. K. 

Dwivedi and S. Ahmed. Biotechnology in 

crop improvement: An overview.p136-140.

Reetu, Seva Nayak D, Maharishi Tomar and 

Tejveer Singh. Abiotic Stress Responses in 

Plants  with  Specia l  Reference  to  

Salinity.p201-209. 

Sahay, Gitanjali. 2018. Plant genetic resources in 

d u a l - p u r p o s e  c r o p s  a n d  g r a s s e s :  

Maintenance and utilization”.p9-14. 

Ahmed, S., N. Kumar and M. Rana. Basics of 

plant breeding techniques in forage 

crops.p53-54.

Ahmed, S., N. Kumar and M. Rana. Breeding 

methodologies in fodder maize: An 

overview.p55-57.

Dwivedi, K. K., M. Rana and N. Kumar. Plasmid 

DNA isolation from bacteria.p5.

Kumar, N., M. Rana and K. K. Dwivedi. Agarose 

gel electrophoresis for qualitative and 

quantitative estimation of DNA.p8-9.

Kumar, N., M. Rana and S. Ahmed. Genetic 

diversity analysis from molecular data: An 

overview.p64-65.

In: Practical manual on “Biotechnological Tools and 

Procedures for the Development of Fodder Crops”. 

ICAR-Indian Grassland and Fodder Research 

Institute, Jhansi, India. July 9-22, 2018.

85



Kumar, Vinod. 2018. Seed production and root 

slip multiplication of fodder crops. In: 

Training manual on “Fodder production and 

conservation techniques for profitable livestock 

rearing'. UAS, Dharwad.p13-26.

Sevanayak, D., V. C. Tyagi, C. K. Gupta and A. 

Edna. 2018. Manual on Plant stress 

physiology.ICAR-IGFRI, Jhansi, India.p1-

90.

Singh, S. K. and P. K. Pathak. 2018. Advances in 

post-harvest processing to enhance the 

quality of dual purpose crops and 

grasses.p192-199.

Chand, Khem and S. K. Mahanta. Development 

of forages resources in India: An 

overview.p1-6.

Das, M. M. 2018. Supplementation strategies and 

stress management in dairy animals.p164-

175.

Koli, P., S. K. Mahawer and D. Upadhyay. Anti-

quality factors in forage crops.p272-278.

Kushwaha, B. P. Biodiversity of livestock in 

India and their potential use in organic 

farming. p130-139.

Mahanta, S. K. Nutrient management in dairy 

animals and environmental pollution. p111-

123.

Rokde, S. N. Management practices for organic 

dairy farming.p10-110.  

Singh, K. K. Conservation of forages.p155-163.

Singh, S. Methane emission of Indian livestock 

a n d  t h e i r  f o r a g e / p a s t u r e  b a s e d  

feeding.p145-154.

Upadhyay, D., M. Mishra, P. Koli, S. K. Mahanta 

and A. K. Misra. Standard and certification 

for organic livestock production in 

India.p124-129.

In: Compendium of lectures on “Organic dairy 

farming and agriculture practices for fodder 

resources”. (Eds. S. K. Mahanta, K. K. Singh, 

P. Koli, D. Upadhyay and M. M. Das). ICAR-

Indian Grassland and Fodder Research 

Institute, Jhansi. September 23-30, 2018.

Annual Report 2018-19

84

Kumar, Sanjay, V. K. Wasnik, S. R. Swami, M. 

Tomar, H. M. Halli and V. K. Yadav (Eds.). 

2018. Compendium of lectures in winter 

school on “Maintenance breeding and 

assured quality seed production in dual 

purpose crops and grasses”. ICAR- Indian 

Grassland and Fodder Research Institute, 

Jhansi, India.p1-323.

Mahanta, S. K., K. K. Singh, P. Koli, D. Upadhyay 

and M. M. Das. 2018. Organic dairy farming 

and good agricultural practices for fodder 

resources. ICAR-Indian Grassland and 

Fodder Research Institute, Jhansi.p1-214.

Rana, M., N. Kumar, N. R. Bhardwaj, K. K. 

Dwivedi, M. K. Srivastava, S. Ahmed, P. 

Sharma and K. Chand. 2018. Compendium 

of lectures on “Biotechnological tools and 

procedures for the development of fodder 

crops”. ICAR-Indian Grassland and Fodder 

Research Institute, Jhansi.p1-278.

Sharma. P., S. K.Mahanta,Sunil Kumar, Mukesh 

Choudhary, R. P. Dwivedi, H. V. singh, J. P. 

Upadhyay, Avinash Chandra, R.K. Verma, 

A. K. Saxena, Upendra Singh, Rajeev Gupta 

and Prashant Kumar. 2018. Farmer FIRST 

Project: Scaling up and integration of fodder 

technologies in existing farming system for 

sustainable livestock productivity and 

livelihood security in Bundelkhand 

region.p1-44.

Kumar, Sunil and Amit Kumar Singh. 2018. 

Organic pasture development in degraded 

land. In: Model training cource on “Organic 

dairy farming and Good Agriculture Practices 

for  fodder  resources”.  ICAR-IGFRI,  

Jhansi.p55-67.

Kumar, Vinod. 2018. Innovations in seed 

production technology for grasses and 

fodder legumes. In: Training manual on 

National training programme sponsored by 

NSRTC, Varanasi on “Quality seed 

production technology of arid crops”. 

A n a n d  A g r i c u l t u r a l  U n i v e r s i t y ,  

Anand.p107-115.

Lectures

Annual Report 2018-19

In: Compendium of winter school on 

“Maintenance breeding and assured quality seed 

production in dual purpose crops and grasses”. 

(Eds. Sanjay Kumar, V. K. Wasnik, S. R. 

Swami, M. Tomar, H. Halli and V. K. 

Yadav). ICAR-Indian Grassland and Fodder 

Research Institute. September 11–October 1, 

2018.

In: Compendium of lectures in “Biotechnological 

tools and procedures for the development of 

fodder crops”. ICAR-Indian Grassland and 

Fodder Research Institute, Jhansi, India. 

July 9-22, 2018.

Koli, P., Sanjay Kumar, D. Upadhyay and V. 

wasnik. Estimation of important anti-

nutritional/toxic factors.p306-315.

Koli, P., Sanjay Kumar, D. Upadhyay and V. 

Wasnik. Important anti-nutritional factors 

in forage and their estimation.p168-176.

Kumar, S., V. K. Wasnik, S. R. Swami, M. Tomar, 

P. Koli, A. K. Singh and V. C. Tyagi. 2018. 

Approaches in seed vigour estimation.p85-

88. 

Kumar, Sunil. Management strategies for 

enhanced crop production in dual purpose 

crops.p223-229.

Kumar, Vinod. Scope, problems and strategies 

for seed production of forage crops.p5-17.

Reetu, Maharishi Tomar and Seva Nayak D. 

Reactive oxygen species and antioxidant in 

seed biology.p141-148. 

Wasnik, V. K., H. M. Halli, S. Kumar, 

Manjunatha N., M. Tomar, S. Swamy, A. 

Maity and V. K. Yadav. Recent advances in 

agronomic practices for remunerative seed 

production in forage crops.p230-236.

Wasnik, V. K., S. Kumar, H. M. Halli, 

Manjunatha N, M. Tomar, S. Swami,  A. 

Maity, P. Koli and V. K. Yadav. Resource 

conservation practices for forage seed 

production.p244-248.

Ahmed, S., Maneet Rana and Neeraj Kumar. 

Breeding strategies for improving forage 

crops.p15-27.

Ahmed, S., M. Rana and N. Kumar. Nutritional 

status and commercialization of oats 

cultivation.p24-38.

Bhardwaj, N.R. and M. Rana. Recent advances in 

imparting disease resistance for crop 

improvement.p210-221.

Dwivedi, K. K., M. Rana and N. Kumar. Haploid 

and doubled haploid production from tissue 

culture for crop improvement. p131-135.

Koli, P., S. Kumar, D. Upadhyay and M. Rana. 

Plant toxins and anti-nutritional factors in 

foods for livestock.p234-241.

Kumar, N., M. Rana, K. K. Dwivedi and S. 

Ahmed. Genomic selection and its 

application in crop improvement.p141-143.

Kumar, S., M. Rana and P Koli. Different 

approaches for forage cultivar identification. 

p222-233.

Rana, M., N. Kumar, N. R. Bhardwaj, K. K. 

Dwivedi and S. Ahmed. Biotechnology in 

crop improvement: An overview.p136-140.

Reetu, Seva Nayak D, Maharishi Tomar and 

Tejveer Singh. Abiotic Stress Responses in 

Plants  with  Specia l  Reference  to  

Salinity.p201-209. 

Sahay, Gitanjali. 2018. Plant genetic resources in 

d u a l - p u r p o s e  c r o p s  a n d  g r a s s e s :  

Maintenance and utilization”.p9-14. 

Ahmed, S., N. Kumar and M. Rana. Basics of 

plant breeding techniques in forage 

crops.p53-54.

Ahmed, S., N. Kumar and M. Rana. Breeding 

methodologies in fodder maize: An 

overview.p55-57.

Dwivedi, K. K., M. Rana and N. Kumar. Plasmid 

DNA isolation from bacteria.p5.

Kumar, N., M. Rana and K. K. Dwivedi. Agarose 

gel electrophoresis for qualitative and 

quantitative estimation of DNA.p8-9.

Kumar, N., M. Rana and S. Ahmed. Genetic 

diversity analysis from molecular data: An 

overview.p64-65.

In: Practical manual on “Biotechnological Tools and 

Procedures for the Development of Fodder Crops”. 

ICAR-Indian Grassland and Fodder Research 

Institute, Jhansi, India. July 9-22, 2018.

85



lquhy dqekj] lrsUnz dqekj ,oa jktho dqekj vxzokyA 

2019A dSl¢ yxk;as oSKkfud fofËk ls u;s ckxA 

QyQwyA tuojh&Qjojh %i`"B la[;k 11&13-

Lkksuw dqekj egkoj] uhjt dqekj] gjh flag eh.kk] lquhy 

jkefyax Lokeh ,oa egsaæ çlknA 2018A 

tSo&dhVuk'kd% Qly mRiknu esa ,d i;kZoj.k 

vuqdwy midj.kA (http://www.krishisewa. 

com/articles/disease-management/867-

bio-pesticides. html )

jktho dqekj vxzoky] lrsUnz dqekj ,oa ts- ch- flagA 2018A 

[kjhQ dh ekSleh ,oa cgqo"khZ; pkjk QlysaA ekfld 

if=dk [kkn] twu] 2018A i`’B 37&48A

iq’isUnz dksyh] vfer dqekj flag ,oa lquhy uhydaB jksdM+sA 

2018A Hkkjr esa dhVuk”kh rFkk jksxuk”kh nokvksa dk 

ifjn`”;A d`f’k lsokA (http://www. krishisewa. 

com/art ic les/misce l laneous/ 905-

pest ic ides- insect ic ides-scenario- in-  

india.html)A

iq’isanz dksyh] nhid mik/;k; ,oa e/kq feJkA 2018A 

lkbZyst% o’kZ Hkj gjs pkjs dk fodYiA d`f’k lsokA 
(http://www.krishisewa.com/article/live

stock/952-silage-an-alternative-of-green-

fodder.html) l

iq’isanz dksyh] jktsanz dqekj ;kno] nhid mik/;k; ,oa Lkksuw 

dqekj egkojA 2018A oehZ dEiksLV ¼dsapqvk [kkn½% 

tSfod [ksrh dk ,d eq[; ?kVdA d`’kd nwrA i`’B 6A

furh”k jru Hkkj}kt] iq’isUnz dksyh ,oa lquhy uhydaB 

jksdM+sA 2018A jch pkjk Qlyksa ds eq[; jksx ,oa 

jksdFkkeA d`’kd txrA i`’B 7A

furh”k jru Hkkj}kt ,oa iq’isUnz dksyhA 2018A jch pkjk 

Qlyksa ds eq[; jksx ,oa mudh jksdFkkeA d`’kd nwrA 

i`’B 10A

fodkl panz R;kxh] jke fouksn dqekj] lquhy dqekj] fnC;sanq 

nsc] jkgqy xt?kkVs ,oa euhr jk.kkA 2018A dSls djsa 

ikS/kksa dh igpku\ pkjk if=dkA tuojh&fnlEcj 

2017A i`"B 63A

Ekukst pkS/kjh ,oa ,l- ds- jk;A 2018A Ik'kqvksa ds fy, o"kZ 

Hkj gjk pkjk mRiknuA [ksrhA i`’B 21&22A

Annual Report 2018-19

86

Rana, M. N. Kumar and K. K. Dwivedi. 
Polymerase chain reaction. ICAR-Indian 
Grassland and Fodder Research Institute, 
Jhansi-284003, India.p11-12.

Rana, M. N. Kumar and K. K. Dwivedi. Tissue 
Culture.p12-14.

Rana, M., N. Kumar and M. K. Srivastava. Plant 
genomic DNA isolation by modified CTAB 
method.p1-2.

vftrk xqIrk ,oa psru dqekj lkoarA 2019A lw{e flapkbZ esa 
QfVZxs'ku ç.kkyh www.krishisewa.com/ 
articles/resource-management/991-
fertigation-system-in micro-irrigation.html

vftrk xqIrk] vfer dqekj ikVhy ,oa psru dqekj lkoarA 
2019A e`nk ,oa ty laj{k.k esa es<+ ca/khdj.k ¼cafMax½ 
dk egRoA e/; Hkkjr d`’kd HkkjrhA i`"B 15&16A

vfer dqekj flagA 2018A fdlkuksa dh vk; nqxquk djus esa 
d`f’k rduhdh dk ;ksxnkuA pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 29A

vfer dqekj flag] euhr jk.kk] jkgqy xt?kkVs] lat; dqekj] 
fodkl panz R;kxh] iq’isaæ dksyh ,oa fnC;sanq nscA 
2018A m|ku pjkxkg i)frA pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 72A

rts ohj flga ] lhrk jke dkVa ok] ,- jk/kkd’̀.k] los kuk;d Mh-] 
lat; dqekj ,oa eatwukFk ,u-A 2018A pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 65&67A 

pUnz”ks[kj lgk;] eukst pkS/kjh ,oa jhrqA jhij ckbUMj&xsagWw 
dVkbZ dh mi;qä e'khu 2018 www.krishisewa. 
com/articles/miscellaneous/868-reaper-
binder. html

nkuk jke iYlkfu;kaA 2018A tk;n esa pkjk mRiknuA [kkn 
if=dkA ekpZ 2018A i`"B 44&48A

lrsUnz dqekj] jktho dqekj vxzoky] lquhy dqekj ,oa enu 
eksgu nklA 2018A nhukukFk ?kkl gS i”kqv®a ds fy, 
i©f"Vd gjk pkjkA [ksrhA fnlEcj% i`"B 23&24A

lrsUnz dqekj] jktho dqekj vxzoky ,oa lquhy dqekjA 
2018A Ckgq mi;ksxh Qly % yksfc;k 25A [kkn 
if=dkA 59¼4½%25&28A 

lquhy uhydaB jksdM ,oa mYgkl xydkVsA 2019A dSls 
feVk,a cSyksa dh Fkdku & [ksrh esa cSyksa dk egRoA 
d`’kd txrA 7A

Popular articles

fgUnh

Annual Report 2018-19

egf’kZ rksej] jhrw] eukst dqekj ,oa js[kk ckyksnhA 2018A 
vf/kd nw/k mRiknu ds fy, iks’kd Ik”kq vkgkj dk 
egRoA http://www.krishisewa.com/ 

articles/livestock/885-nutritious-animal-

feed-for-more-milk-production. html

d`’.k dqoaj flag] enu eksgu nkl] ,l- ch- eSrh] iq’isUnz 
dksyh ,oa vlhe dqekj feJA 2018A ukxQuh% “kq’d 
,oa v)Z”kq’d {ks=ksa esa gjs pkjs dk fodYiA d`f’k lsokA 
(http://www.krishisewa.com/articles/ 

miscellaneous/921-opuntia-an-alternate-

green-fodder-in-arid-zone.html) l

Bhardwaj, N. R.  R. Balodi, P. Koli and M. Rana. 
2018. Evaluation of chitosan as a potential 
biopesticide against berseem stem and root 
rot pathogens. IGFRI Newsletter 24(1):5.

Bhardwaj, N. R., R. Balodi, P. Koli and M. Rana. 
2018. Evaluation of chitosan as a potential 
biopesticide against berseem stem and root 
rot pathogens. IGFRI Newsletter. 24(1):5.

Dheeravathu, S. N., R. Gajghate, Reetu, N. 
Manjunath, V. K. Yadav, K. K. Dwivedi and 
S. Ahmed. 2018. Screening and evaluation of 
maize lines to water logging stress under 
field condition. IGFRI Newsletter. Jan-March 
2018.p2-3.

Gajghate, R., V. C. Tyagi, M. Rana and N. R. 
Bhardwaj. 2018. Single Seed Descent (SSD) 
method. Readers Shelf 14(6):25-27.

Koli, P., N. R. Bhardwaj, and K. Sheshrao. 2018. A 
toxic chemical for livestock feed: Mimosine. 
Popular Kheti. 6(1):146-149. 

Koli, P., S. N. Rokde and N. R. Bhardwaj. 2018. 
Pesticides in Indian scenario. Agriculture 
World. 4(8):86-90.

Koli, P., S. Singh, K. K. Singh, A. K. Misra, S. B. 
Maity and M. M Das. 2018. Nutritional 
evaluation of sugarcane tops as a livestock 
feed. IGFRI Newsletter. 24(2). 

Mandal, A., J. K. Thakur, A. Ghosh, M. C. Manna, 
A. K. Patra and S. K. Chaudhari. 2018. 
Bioremediation: A key to managing soil 
health in heavy metals contaminated 
municipal solid waste. Soil and water 
conservat ion  Bul le t in  ICAR-IISWC, 
Dehradun, India. 3:60-65. 

English

Meena, S. S. and R. P. Nagar. 2018. Quality seed 

production in Cenchrus spp. Seed Tech News 

48(4):6

Palsaniya, D. R. 2019. Forage and livestock based 

strategies for enhancing livelihood of 

Bundelkhand farmers. Agri-Life, RLBCAU, 

Jhansi. January–June, 2019.p40-44. 

Palsaniya, D. R., R. V. Kumar, A. Ahmed, C. K., 

Gupta and P. Koli. 2019. Green fodder based 

entrepreneurship for doubling farm income-

success story. Indian Farming. 69(1):13-13.  

Palsaniya, D. R., R. V. Kumar, Akram Ahmed, C. 

K. Gupta, and Pushpendra Koli. 2019. Green 

fodder based entrepreneurship for doubling 

farm income – A success story. Indian 

Farming.69(1):13.

Prasad, M. and M. Chaudhary. 2018. Climate 

smart agriculture: A way towards sustainable 

food security, Indian Farmer.5(04):411- 416.

Prasad, M., M. Chaudhary, Srinivasan R. and S. 

K. Mahawer. 2018. Glomalin: A miracle 

protein for soil sustainability, Indian 

Farmer.5(09):1092-1100.

Soni, A., N. Kumar and M. Rana. 2018. Genomic 

tools and trait mapping in fruit crops. Indian 

Farmer 5(08):934-937.

eukst pkS/kjh] egsaæ çlkn]] Jhfuoklu vkj-] lksuw dqekj 

egkoj ,oa lquhy dqekjA 2018A izkd`frd lalk/ku 

izca/ku % fdlkuksa dh vk; nksxuqk djus dh ,d dkjxj 

j.kuhfrA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa pkjk 

vuqla/kku laLFkku] >k¡lhA i`"B 4A

pUæ 'ks[kj lgk;] 'ks"k jko dkÅrdj] vftrk xqIrk] 

Hkksywjke xqtZj] çdk'k ukjk;.k f}osnh ,oa çHkkdkar 

ikBdA 2019A LFkkuh; {ks= ds fy, d`f’k dk;Z esa 

mi;qDr e”khusaA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa 

pkjk vuqla/kku laLFkku] >k¡lhA  i`"B 8A

pUnz ”ks[kj lgk;] “ks’kjko dkÅrdj] çdk'k ukjk;.k f}osnh 

,oa çHkkdkar ikBdA 2018A cqansy[k.M ds fy, d`f’k 

mi;ksxh e”khusaA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa 

pkjk vuqla/kku laLFkku] >k¡lhA i`’B 6A

Extension folders/leaflets

fgUnh

87



lquhy dqekj] lrsUnz dqekj ,oa jktho dqekj vxzokyA 

2019A dSl¢ yxk;as oSKkfud fofËk ls u;s ckxA 

QyQwyA tuojh&Qjojh %i`"B la[;k 11&13-

Lkksuw dqekj egkoj] uhjt dqekj] gjh flag eh.kk] lquhy 

jkefyax Lokeh ,oa egsaæ çlknA 2018A 

tSo&dhVuk'kd% Qly mRiknu esa ,d i;kZoj.k 

vuqdwy midj.kA (http://www.krishisewa. 

com/articles/disease-management/867-

bio-pesticides. html )

jktho dqekj vxzoky] lrsUnz dqekj ,oa ts- ch- flagA 2018A 

[kjhQ dh ekSleh ,oa cgqo"khZ; pkjk QlysaA ekfld 

if=dk [kkn] twu] 2018A i`’B 37&48A

iq’isUnz dksyh] vfer dqekj flag ,oa lquhy uhydaB jksdM+sA 

2018A Hkkjr esa dhVuk”kh rFkk jksxuk”kh nokvksa dk 

ifjn`”;A d`f’k lsokA (http://www. krishisewa. 

com/art ic les/misce l laneous/ 905-

pest ic ides- insect ic ides-scenario- in-  

india.html)A

iq’isanz dksyh] nhid mik/;k; ,oa e/kq feJkA 2018A 

lkbZyst% o’kZ Hkj gjs pkjs dk fodYiA d`f’k lsokA 
(http://www.krishisewa.com/article/live

stock/952-silage-an-alternative-of-green-

fodder.html) l

iq’isanz dksyh] jktsanz dqekj ;kno] nhid mik/;k; ,oa Lkksuw 

dqekj egkojA 2018A oehZ dEiksLV ¼dsapqvk [kkn½% 

tSfod [ksrh dk ,d eq[; ?kVdA d`’kd nwrA i`’B 6A

furh”k jru Hkkj}kt] iq’isUnz dksyh ,oa lquhy uhydaB 

jksdM+sA 2018A jch pkjk Qlyksa ds eq[; jksx ,oa 

jksdFkkeA d`’kd txrA i`’B 7A

furh”k jru Hkkj}kt ,oa iq’isUnz dksyhA 2018A jch pkjk 

Qlyksa ds eq[; jksx ,oa mudh jksdFkkeA d`’kd nwrA 

i`’B 10A

fodkl panz R;kxh] jke fouksn dqekj] lquhy dqekj] fnC;sanq 

nsc] jkgqy xt?kkVs ,oa euhr jk.kkA 2018A dSls djsa 

ikS/kksa dh igpku\ pkjk if=dkA tuojh&fnlEcj 

2017A i`"B 63A

Ekukst pkS/kjh ,oa ,l- ds- jk;A 2018A Ik'kqvksa ds fy, o"kZ 

Hkj gjk pkjk mRiknuA [ksrhA i`’B 21&22A

Annual Report 2018-19

86

Rana, M. N. Kumar and K. K. Dwivedi. 
Polymerase chain reaction. ICAR-Indian 
Grassland and Fodder Research Institute, 
Jhansi-284003, India.p11-12.

Rana, M. N. Kumar and K. K. Dwivedi. Tissue 
Culture.p12-14.

Rana, M., N. Kumar and M. K. Srivastava. Plant 
genomic DNA isolation by modified CTAB 
method.p1-2.

vftrk xqIrk ,oa psru dqekj lkoarA 2019A lw{e flapkbZ esa 
QfVZxs'ku ç.kkyh www.krishisewa.com/ 
articles/resource-management/991-
fertigation-system-in micro-irrigation.html

vftrk xqIrk] vfer dqekj ikVhy ,oa psru dqekj lkoarA 
2019A e`nk ,oa ty laj{k.k esa es<+ ca/khdj.k ¼cafMax½ 
dk egRoA e/; Hkkjr d`’kd HkkjrhA i`"B 15&16A

vfer dqekj flagA 2018A fdlkuksa dh vk; nqxquk djus esa 
d`f’k rduhdh dk ;ksxnkuA pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 29A

vfer dqekj flag] euhr jk.kk] jkgqy xt?kkVs] lat; dqekj] 
fodkl panz R;kxh] iq’isaæ dksyh ,oa fnC;sanq nscA 
2018A m|ku pjkxkg i)frA pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 72A

rts ohj flga ] lhrk jke dkVa ok] ,- jk/kkd’̀.k] los kuk;d Mh-] 
lat; dqekj ,oa eatwukFk ,u-A 2018A pkjk if=dkA 
tuojh&fnlEcj 2017A i`"B 65&67A 

pUnz”ks[kj lgk;] eukst pkS/kjh ,oa jhrqA jhij ckbUMj&xsagWw 
dVkbZ dh mi;qä e'khu 2018 www.krishisewa. 
com/articles/miscellaneous/868-reaper-
binder. html

nkuk jke iYlkfu;kaA 2018A tk;n esa pkjk mRiknuA [kkn 
if=dkA ekpZ 2018A i`"B 44&48A

lrsUnz dqekj] jktho dqekj vxzoky] lquhy dqekj ,oa enu 
eksgu nklA 2018A nhukukFk ?kkl gS i”kqv®a ds fy, 
i©f"Vd gjk pkjkA [ksrhA fnlEcj% i`"B 23&24A

lrsUnz dqekj] jktho dqekj vxzoky ,oa lquhy dqekjA 
2018A Ckgq mi;ksxh Qly % yksfc;k 25A [kkn 
if=dkA 59¼4½%25&28A 

lquhy uhydaB jksdM ,oa mYgkl xydkVsA 2019A dSls 
feVk,a cSyksa dh Fkdku & [ksrh esa cSyksa dk egRoA 
d`’kd txrA 7A

Popular articles

fgUnh

Annual Report 2018-19

egf’kZ rksej] jhrw] eukst dqekj ,oa js[kk ckyksnhA 2018A 
vf/kd nw/k mRiknu ds fy, iks’kd Ik”kq vkgkj dk 
egRoA http://www.krishisewa.com/ 

articles/livestock/885-nutritious-animal-

feed-for-more-milk-production. html

d`’.k dqoaj flag] enu eksgu nkl] ,l- ch- eSrh] iq’isUnz 
dksyh ,oa vlhe dqekj feJA 2018A ukxQuh% “kq’d 
,oa v)Z”kq’d {ks=ksa esa gjs pkjs dk fodYiA d`f’k lsokA 
(http://www.krishisewa.com/articles/ 

miscellaneous/921-opuntia-an-alternate-

green-fodder-in-arid-zone.html) l

Bhardwaj, N. R.  R. Balodi, P. Koli and M. Rana. 
2018. Evaluation of chitosan as a potential 
biopesticide against berseem stem and root 
rot pathogens. IGFRI Newsletter 24(1):5.

Bhardwaj, N. R., R. Balodi, P. Koli and M. Rana. 
2018. Evaluation of chitosan as a potential 
biopesticide against berseem stem and root 
rot pathogens. IGFRI Newsletter. 24(1):5.

Dheeravathu, S. N., R. Gajghate, Reetu, N. 
Manjunath, V. K. Yadav, K. K. Dwivedi and 
S. Ahmed. 2018. Screening and evaluation of 
maize lines to water logging stress under 
field condition. IGFRI Newsletter. Jan-March 
2018.p2-3.

Gajghate, R., V. C. Tyagi, M. Rana and N. R. 
Bhardwaj. 2018. Single Seed Descent (SSD) 
method. Readers Shelf 14(6):25-27.

Koli, P., N. R. Bhardwaj, and K. Sheshrao. 2018. A 
toxic chemical for livestock feed: Mimosine. 
Popular Kheti. 6(1):146-149. 

Koli, P., S. N. Rokde and N. R. Bhardwaj. 2018. 
Pesticides in Indian scenario. Agriculture 
World. 4(8):86-90.

Koli, P., S. Singh, K. K. Singh, A. K. Misra, S. B. 
Maity and M. M Das. 2018. Nutritional 
evaluation of sugarcane tops as a livestock 
feed. IGFRI Newsletter. 24(2). 

Mandal, A., J. K. Thakur, A. Ghosh, M. C. Manna, 
A. K. Patra and S. K. Chaudhari. 2018. 
Bioremediation: A key to managing soil 
health in heavy metals contaminated 
municipal solid waste. Soil and water 
conservat ion  Bul le t in  ICAR-IISWC, 
Dehradun, India. 3:60-65. 

English

Meena, S. S. and R. P. Nagar. 2018. Quality seed 

production in Cenchrus spp. Seed Tech News 

48(4):6

Palsaniya, D. R. 2019. Forage and livestock based 

strategies for enhancing livelihood of 

Bundelkhand farmers. Agri-Life, RLBCAU, 

Jhansi. January–June, 2019.p40-44. 

Palsaniya, D. R., R. V. Kumar, A. Ahmed, C. K., 

Gupta and P. Koli. 2019. Green fodder based 

entrepreneurship for doubling farm income-

success story. Indian Farming. 69(1):13-13.  

Palsaniya, D. R., R. V. Kumar, Akram Ahmed, C. 

K. Gupta, and Pushpendra Koli. 2019. Green 

fodder based entrepreneurship for doubling 

farm income – A success story. Indian 

Farming.69(1):13.

Prasad, M. and M. Chaudhary. 2018. Climate 

smart agriculture: A way towards sustainable 

food security, Indian Farmer.5(04):411- 416.

Prasad, M., M. Chaudhary, Srinivasan R. and S. 

K. Mahawer. 2018. Glomalin: A miracle 

protein for soil sustainability, Indian 

Farmer.5(09):1092-1100.

Soni, A., N. Kumar and M. Rana. 2018. Genomic 

tools and trait mapping in fruit crops. Indian 

Farmer 5(08):934-937.

eukst pkS/kjh] egsaæ çlkn]] Jhfuoklu vkj-] lksuw dqekj 

egkoj ,oa lquhy dqekjA 2018A izkd`frd lalk/ku 

izca/ku % fdlkuksa dh vk; nksxuqk djus dh ,d dkjxj 

j.kuhfrA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa pkjk 

vuqla/kku laLFkku] >k¡lhA i`"B 4A

pUæ 'ks[kj lgk;] 'ks"k jko dkÅrdj] vftrk xqIrk] 

Hkksywjke xqtZj] çdk'k ukjk;.k f}osnh ,oa çHkkdkar 

ikBdA 2019A LFkkuh; {ks= ds fy, d`f’k dk;Z esa 

mi;qDr e”khusaA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa 

pkjk vuqla/kku laLFkku] >k¡lhA  i`"B 8A

pUnz ”ks[kj lgk;] “ks’kjko dkÅrdj] çdk'k ukjk;.k f}osnh 

,oa çHkkdkar ikBdA 2018A cqansy[k.M ds fy, d`f’k 

mi;ksxh e”khusaA Hkk-d`-v-i- & Hkkjrh; pjkxkg ,oa 

pkjk vuqla/kku laLFkku] >k¡lhA i`’B 6A

Extension folders/leaflets

fgUnh

87



;kno ,o a luq hy deq kjA 2018A ih- th- ih- vkj- & LoLFk 
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9 Approved On-going Projects

Programme 1: Plant genetic resources and 
genetic improvement of forage 
crops 

( Leader: Shahid Ahmed)

·(CRSCIGFRISIL20100101): Enrichment, 
evaluation, conservation and documentation 
of genetic resources of fodder crops (PI: 
Gitanjali Sahay, Co-PIs:V C Tyagi and A K Roy)

·(CRSCIGFRISIL20120101): Genetic improvement 
of barley for forage and grain yield (PI: Ajay 
Kumar Singh, Co-PI: Pradeep Saxena and 
Rekha Balodi)

·(CRSCIGFRISIL20150101) : Biofortification of 
oats for Zinc. (PI: K K Dwivedi, Co-PIs: K. K. 
Singh, Manoj Chaudhary and S Ahmad)

·( C R S C I G F R I S I L 2 0 1 5 0 1 0 2 ) :  G e n e t i c  
improvement in fodder maize for moisture 
stress and high biomass. (PI: R V Kumar, Co-
PIs: Neeraj Kumar, K K Dwivedi, Manjunath N 
and Seva Nayak Dheeravathu).

·(CRSCIGFRISIL20150103): Breeding oat for 
improved productivity and quality (PI: S. 
Ahmed, Co-PIs: V K Yadav, M K Srivastava, 
Neeraj Kumar, Sultan Singh, Maneet Rana)

·(CRSCIGFRISIL20140902): Breeding cowpea 
for different use patterns (PI: K Sridhar, Co-
PIs: N S Kulkarni and Gitanjali Sahay)

·(CRSCIGFRISIL20141001): Collection, 
evaluation, characterization and documentation 
of temperate forage germplasm (PI:  Sheeraz 
Saleem, Co-PIs: Suheel Ahmad Dand and 
Sheeraj Saleem)

·(CRSCIGFRISIL20111101): Evaluation and 
maintenance of perennial forage grasses and 
legumes in mid Himalyan region (PI: S  
Radotra, Co-PI: Tejveer Singh)

·(CRSCIGFRISIL20110102): Genetic improvement 
of pearl millet (bajra) and napier-bajra 
hybrids for higher biomass production. (PI: 
V.K. Yadav, Co-PI: A.K. Misra)

·(CRSCIGFRISIL20160101): Biochemical and 
molecular characterization of Panicum and 
Pennisetum interspecific hybrids at different 
ploidy levels. (PI: M. K. Srivastava, Co-PIs: A. 
Radhakrishna, K. K. Dwivedi and S. Sinha)

·(CRSCIGFRISIL20160105): Genomics and 
breeding approaches to develop non-shattering 
resistant lines in guinea grass (Panicum 
maximum) (PI: A. Radhakrishna, Co-PIs: Tejveer 
Singh, Sanjay Kumar and N Dikshit)

·(CRSCIGFRISIL20160102): Development of 
fertile variants of Napier Hybrids through in 
vitro plant regeneration. (PI: Maneet Rana, 
Co-PIs: Rahul Gajghate and Reetu)

·( C R S C I G F R I S I L 2 0 1 6 0 1 0 3 ) :  G e n e t i c  
improvement of sorghum for high biomass, 
forage quality and resistance to foliar diseases. 
(PI: Shahid Ahmad, Co-PIs: Manjunatha. N, 
Sultan Singh and Maneet Rana).

·(CRSCIGFRISIL20180101): Development of 
genetic and genomic resources for low 
moisture stress tolerance in berseem. (PI- 
Tejveer Singh, Co-PIs: A Radhakrishnan, 
Sevanayak D., Reetu and S R Kantwa)

·(CRSCIGFRISIL20180301): Strengthening, 
maintenance and digitization of Herbarium 
(PI: V C Tyagi, Co-PI : A K Roy)

·(CRSCIGFRISIL20080901): Breeding for forage 
yield quality, biotic and abiotic tolerance in 
alfalfa (Medicago sativa L.) (PI: Kalakunta 
Sridhar, Co-PIs: Edna Antony and Narendra S 
Kulkarni)

·(CRSCIGFRISIL20160104): Physiological and 
biochemical mechanisms of salt tolerance in 
guinea grass.(PI: Sevanayak D, Co-PIs: 
Mahendra Prasad, Manish Kumar and Reetu)

Programme 2: Biotic and Abiotic stress 
management and climate 
resilient fodder production

(Leader: Sunil Kumar)
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·(CRSCIGFRISIL20171001): Forage yield and 
quality of temperate grass-legume mixtures 
in mulberry-based silvopastoral systems. (PI: 
Suheel Ahmad Dand; Co-PI: Nazim Hamid 
Mir and S. S. Bhat)

·(CRSCIGFRISIL20180302) : Spatio-temporal 
change detection of grazing lands and 
predicting the future trend using spatial 
context from LANDSAT time series data. (PI: 
J P Singh, Co-PIs: Dibyendu Deb and Amit 
Kumar Singh)

·(CRSCIGFRISIL20180303)  :  Canopy 
management in Hardwickia binata based 
silvipasture system for optimizing forage 
productivity (PI- Dr. S. N. Ram, Co-PIs: Dr. 
Kamini)

·(CRSCIGFRISIL20180304) : Evaluation of 
ecosystem productivity in grown up 
Hortipastoral System for fruit and forage 
security with management practices  (PI: 
Sunil Kumar, Co-PIs: Avijit Ghosh, Amit 
Kumar Singh and Kamini)

·(CRSCIGFRISIL20130203): Development of 
phosphate solubilising biofertilizers suitable 
for fodder crops of problem soils (PI: 
Srinivasan R, Co-PI: Auji Radha Krishna)

·(CRSCIGFRISIL20140202):  Integrated 
nutrient management  in napier bajra hybrid 
based cropping system for sustainable fodder 
production and soil health (PI: Manoj 
Chaudhary, Co-PIs: Mukesh Choudhary and 
Madan Mohan Das) 

·(CRSCIGFRISIL20122020): Food fodder 
based crop intensification and diversification 
with efficient soil water conservation 
approaches under rainfed condition (II phase 
of climate resilent forage production systems 
under rainfed situation. (PI: S.R. Kantwa; Co-
PIs: Sunil Kumar, Manoj Chuadhary and 
Mukesh Choudhary)

·(CRSCIGFRISIL20171002): Standardization 
of agronomic practices in orchard grass 
(Dactylis glomerata for enhanced forage yield 
and quality) (PI: Nazim Hamid Mir; Co-PI: 
Suheel Ahmad Dand)

Programme 4: Managing natural resources and 
soil health for sustainable 
fodder production 

(Leader: B.G. Shivakumar)
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·(CRSCIGFRISIL20160201): Water requirement 
of grass based intercropping system in semi 
arid-area. (PI: J.B. Singh, Co-PIs: Ramesh 
Singh (CAFRI), Amit Kumar Singh and SR 
Kantwa)

·(CRSCIGFRISIL20110901): Studies on insect 
fauna and its influence on forage and seed 
yield in lucerne (PI: Narendra S Kulkarni, Co-
PI: Vinod Kumar)

·(CRSCIGFRISIL20170101): Development of 
Trichoderma-chitosan combination for 
management of root and stem rot disease in 
berseem. (PI: Nisitsh Rattan Bhardwaj; Co-
PIs: P. Koli, Maneet Rana, P.K. Tyagi and 
Rekha Balodi)

·(CRSCIGFRISIL20180201): Effect of long term 
use of sewage water irrigation on heavy metal 
accumulation in soil-plant-animal continuum. 
(PI: Mahendra Prasad, Co-PIs:-Sonu Kumar 
Mahawer, M Vassanda Coumer {IISS, Bhopal} 
and M  M Das)

·(CRSCIGFRISIL20100301): Silvipasture 
system for round the year top feed and fodder 
availability (PI: Ram Vinod Kumar, Co-PIs:  
Sunil Kumar Seth, Harsh Vardhan Singh, 
Amit Kumar,  Pushpendra Koli, A K Roy and 
Kamini)

·(CRSCIGFRISIL20170303): Assessment of  
three tier silvipasture system in degraded 
land (PI: Shiv Nath Ram, Co-PIs: Ram Vinod 
Kumar and Madan Mohan Das)

·(CRSCIGFRISIL20141002): Establishment 
and evaluation of almond based hortipastoral 
system in Karewa uplands of Kashmir (PI: 
Suheel Ahmad Dand, Co-PIs: Nazim Hamid 
Mir and Sheeraj Saleem)

·(CRSCIGFRISIL20170302): Restoration and 
management of unproductive natural 
grassland for enhanced forage production 
and ecosystem services. (PI: J.P.Singh; Co-PIs: 
R.V. Kumar, H.V. Singh, D. Deb, Amit Kumar 
Singh, Vikas Kumar and V.C. Tyagi)

Programme 3: Diversification and sustainable 
intensification of  fodder 
production in different land use 
system including grasslands 

(Leader:  R.V. Kumar)

Annual Report 2018-19

·(CRSCIGFRISIL20120901) Enhancing the 
productivity of fodder through suitable soil 
water conservation measures in horti-
pastoral systems. Phase 2 of Agro-ecological 
evaluation of different hortipastoral systems 
for peninsular India. (PI: B G Shivakumar, Co-
PIs: S K Rai, N S Kulkarni and Akram Ahmed)

·(CRSCIGFRISIL20180202): Long term nutrient 
management strategies for sustainable forage 
production in guinea grass + (cowpea-
berseem) cropping system. PI: A K Dixit, Co-
PIs: Palsaniya and Mahendra Prasad

·(CRSCIGFRISIL20180801): Establishment and 
quality seed production through sowing method 
and cutting schedule in Cenchrus grass. (PI: S S 
Meena, Co-PIs: R P Nagar and H S Meena)

·(CRSCIGFRISIL20160902): Studies on cutting 
schedules and physiological maturity in 
Stylosanthes hamata. (PI: Vinod Kumar, Co-PI: 
Sanjay Kumar)

·(CRSCIGFRISIL20160401): Effect of root 
endophyte fungi on berseem (Trifolium 
alexandrinum L.) seed yield. (PI: Manjunatha 
N, Co-PIs: Maneet Rana, Sanjay Kumar and 
Maharishi Tomar)

·(CRSCIGFRISIL20160402): Studies on 
pollination dynamics in berseem (PI: Sanjay 
Kumar, Co-PIs: Tejveer Singh, Veeresh 
Kumar (CAFRI) and Maharishi Tomar

·(CRSCIGFRISIL20180401): Stale seedbed 
technique for weed control in berseem seed 
production (PI: V K Wasnik, Co-PIs: 
Hanamant M Halli, Srinivasan R and 
Maharishi Tomar)

·(CRSCIGFRISIL20180402) : Development of 
seed standards in temperate grasses (PI: S R 
Swami, Co-PIs: Suheel Ahmed, Sanjay Kumar 
and Hanamant M Halli)

·(CRSCIGFRISIL20130701): Long term effect 
of different grazing intensities on soil health 

Programme 5: Enhancing seed production, 
development of seed standards 
and study on seed biology 

(Leader: V K Yadav)

Programme 6: Nutritional evaluation of forage 
resources and improving crop - 
livestock production systems 

(Leader: A K Misra)

and pasture-animal productivity (PI: Sanat 
Kumar Mahanta, Co-PIs:  Shiv Nath Ram, 
Sultan Singh, Srinivasan R, J B Singh, Ajita 
Gupta, S B Maity and A K Singh)

·(CRSCIGFRISIL20140702): Development of 
nutritionally balanced and economic feeding 
system for livestock through cereal-legume 
intercropping. (PI: Subhendu Bikash Maity, 
Co-PIs: Krishna Kunwar Singh, G. Prabhu, 
Nityananda Das and Mukesh Choudhary)

·(CRSCIGFRISIL20180701): Nutritional 
evaluation, improvement and utilization of 
newer feed resources for l ivestock 
production. (PI: A K Misra, Co-PIs: S B Maity, 
K K Singh, Sultan Singh , P Koli and V K 
Yadav).

·( C R S C I G F R I S I L 2 0 1 8 0 7 0 2 ) : E n s i l i n g  
characteristics of non-traditional forages and 
their use as alternative forages in ruminant 
diets. (PI: K K Singh, Co-PIs: P. Koli, S B Maity 
and P N Dwivedi)

·(CRSCIGFRISIL20180703): Development of 
economic rations using forage legumes for 
livestock production. (PI: M M Das, Co-PIs: K 
K Singh, Sultan Singh, P Sharma and Khem 
Chand)

·(CRSCIGFRISIL20180704): Feeding and 
management strategies to improve goat 
productivity under climate change. (PI: S N 
Rokde, Co-PIs: S K Mahanta, Deepak 
Upadhyay, P Koli and V C Tyagi).

·(CRSCIGFRISIL20180705): Screening and 
evaluation of tropical grasses diversity for 
yield, nutritive value and ensiling potential. 
(PI: Sultan Singh, Co-PIs: K K Singh, Tejveer 
Singh and R Srinivasan). 

·(CRSCIGFRICIL20150601): Design and 
development of tractor operated grass seed 
harvester (PI: Chandra Shekhar Sahay, Co-PIs: 
D  S  Thorat (CIAE, Bhopal) and P K Pathak)

·(CRSCIGFRICIL20150602): Assessment of 
soil and water conservation potential of

Programme 7: Mechanization and maximizing 
utilization, conservation and 
fortification of feed and fodder 
resources 

(Leader: P K Pathak)
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(Leader: V K Yadav)

Programme 6: Nutritional evaluation of forage 
resources and improving crop - 
livestock production systems 

(Leader: A K Misra)

and pasture-animal productivity (PI: Sanat 
Kumar Mahanta, Co-PIs:  Shiv Nath Ram, 
Sultan Singh, Srinivasan R, J B Singh, Ajita 
Gupta, S B Maity and A K Singh)

·(CRSCIGFRISIL20140702): Development of 
nutritionally balanced and economic feeding 
system for livestock through cereal-legume 
intercropping. (PI: Subhendu Bikash Maity, 
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soil and water conservation potential of

Programme 7: Mechanization and maximizing 
utilization, conservation and 
fortification of feed and fodder 
resources 

(Leader: P K Pathak)
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·(CRSCIGFRICOL20140203):  AMAAS: 
Development of PGPR inoculant bioformu-
lations for rhizosphere management in 
enhancing biomass of fodder crops. 

(PI: R Srinivasan, Co-PI: H V Singh and Manoj 
Chaudhary)

·(CRSCIGFRICOL20110201):  National  
Initiative on Climate Resilient Agriculture 
(NICRA): Technology Demonstrations in a 
Participatory Action Research mode (Second 
Phase) 

(PI: R K Agrawal, Co-PIs: Sunil Kumar, J B 
Singh, M M Das, S K Singh and Shailendra 
Sinha)

·(CRSCIGFRICOL20140501) DST: Livelihood 
improvement and capacity building of SC 
farmers through forage based livestock 
production in Bundelkhand. 

(PI: Sadhna Pandey, Co-PIs: S R Kantwa, K K 
Singh and Khemchand)

·(CRSCIGFRICOP19800601) E-111-AICRP on 
Farm implements & Machinery (FIM) 

(PI: C S Sahay, Co-PIs: S K Singh and Sheshrao 
Kautkar).

·(CRSCIGFRISIL20120501): Tribal sub- plan 
(TSP) 

(Nodal Officer: Manju Suman, Co-PIs: S N 
Ram, A K Dixit, H V Singh and J P Upadhayay.

·(CRSCIGFRICOL20160501): Farmer FIRST 
programme: Scaling up and integration of 
fodder technologies in existing farming 
system for sustainable livestock productivity 
and livelihood security in Bundelkhand 
region.

(PI: P Sharma and Co-PIs: Sunil Kumar, SK 
Mahanta, N Manjunatha, Mukesh Chaudhary, 
Atul Saxena and R P Dwivedi)

·ICAR-Seed project/(MSP/NSP)-Seed 
production in agricultural crops and AICRP- 
National Seed Project.

(PI: V K Yadav)

·ICAR-ICARDA: Promoting Cactus (Opuntia 
Ficus-Indica) as drought resilient feed 
resource under different agro-ecological 
production systems across India.

(PI: Sunil Kumar, Co-PIs: A.K. Misra, Shahid 
Ahmed, Dr. Palsaniya and Vikas Kumar)
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different forage grasses under semi-arid 
conditions (PI: Ajita Gupta, Co-PIs: 
Mahendra Prasad, Dibyendu Deb and Rajeev 
Ranjan {IISWC, Datia Center, Dehradun)

·(CRSCIGFRISIL20180601): Development and 
Evaluation of defluffing machine and 
pelleting machine for forage grass seeds (PI:   
S K Singh Co-PIs: P K Pathak, Sheshrao 
Kautkar and Sunil Swami)

·(CRSCIGFRISIL20150501) :  Economic 
analysis of developing common pasture lands 
(PI: Khem Chand, Co-PIs: Shyam Sundar 
Meena and Ram Vinod Kumar)

·(CRSCIGFRISIL20160901): Study of farmer's 
adoption decisions on fodder innovations.  
(PI: N. Biradar, Co-PI: Khem Chand).

·(CRSCIGFRISIL20140902): Participatory 
fodder production in fruits and plantation 
crops of Phase 2 of Participatory fodder 
production in orchards and plantation crops. 
(PI: N. Biradar, Co-PIs:  B.G. Shivakumar, 
Vinod Kumar and  N S Kulkarni)

·CRSCIGFRISIL20180501) :  Enhancing 
farmers' income through management of 
uncontrolled grazing (PI: Vikas Kumar, Co-
PIs: Sheshrao Kautkar and S N Rokde).

·(CRSCIGFROCOP20170701): ICAR-ILRI 
Collaborative project on “Multidimensional 
improvement of food- feed crops including 
deconstruction of ligno cellulose bonds for 
improving digestibility of crop residues. 

(PI: MM Das; Co-PIs: S K Mahanta, K K Singh, 
Rahul Gajghate and Maneet Rana)

·(CRSCIGFRISOP20010701): Network Project 
on Bhadawari Buffaloes: Performance 
recording and improvement of Bhadawari 
Buffaloes. 

(PI: B P Kushwaha, Co-PIs: Sultan Singh, S B 
Maity and Deepak Upadhyay)

·(CRSCIGFRICOL20150401): NASF-Low 
ovule to seed ratio in range grasses: Genetical 
and physio-chemical basis. 

(PI: C K Gupta, Co-PIs: M K Srivastava, A 
Radhakrishna, A Maity and  Sanjay Kumar)

Programme 8: Social, economic, policy and 
translational research 

(Leader: Khem Chand)

Externally Funded Projects
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·(CRSCIGFRIC0L20IS0202): NICRA-Strategic 
Research: Impact assessment of climate 
change on fodder production, grazing and 
rangeland & ecosystem and mitigation 
strategies.

(PI: Sunil Kumar, Co-PIs: S K  Rai, S K 

Mahanta, Sultan Singh and A K Dixit).

·AICRP on Goats (CIRG,Makhdoom): 

Performance recording and improvement of 

local   Bundelkhandi goats. 

(PI: S K Mahanta, Co-PIs: B P Kushwaha, A K 

Misra and S B Maity).

·(NASF-ICAR-Interinstitutional project)-

Developing climate resilient adaptive 

strategies for empowerment of farmers. 

(PI: N Biradar ).

·Collaborative Research Project :KISAN 

MITrA project for Doubling the farmers    

income in Bundelkhand region of Uttar 

Pradesh (Funded by International Crops 

Research Institute for the Semi-Arid Tropics 

(ICRISAT, Hyderabad) 

(PI: Khem Chand, Co-PIs: Vikas Kumar, S R 

Kantwa, Sunil Kumar (Horticulture), Vinod 

Kumar Wasnik, Deepak Upadhaya and 

Mahendra Prasad). 
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10 Events and Meetings

10.2. Model training on 'Organic dairy farming 
and Good Agricultural Practices for 
fodder resources' 

Model Training Course (MTC) on 'Organic dairy 
farming and Good Agricultural Practices for 
fodder resources' was organized during October 
23-30, 2018 to provide hands on training on 
fodder resource development in relation to 
organic livestock production/dairy farming and 
Good Agriculture Practices, which will benefit 
the field level officers to disseminate the 
knowledge to prospective livestock farmers. In 
this MTC, 20 officers participated from 8 states of 
the country, starting from Sikkim to Kerala (Fig. 
1 0 . 2 ) .  T h e y  w e r e  f r o m  b o t h  a n i m a l  
husbandry/health and agriculture departments.

10.1. National Symposium on “Forage and 

livestock based technological innovations 

for doubling farmers' income”

National Symposium on “Forage and livestock 

based technological innovations for doubling 

farmers' income” was organized by the Range 

Management Society of India (RMSI), Jhansi in 

collaboration with the University of Agricultural 

Sciences (UAS), Dharwad during December 13-
th14  2018 at UAS, Dharwad. About 150 

participants working on forage crops 

participated in deliberations. Dr. D.R. Malaviya 

delivered Sh. P. M. Dabadghao Memorial lecture 

and Dr. Mruthyunjaya delivered Plenary lecture. 

There was one special interactive session with 

Sh. N.H. Shivashankar Reddy, Hon'ble 

Agriculture Minister, Govt. of Karnataka (Fig. 

10. 1.). In all there were four technical sessions 

and two poster sessions comprising of 13 key 

note lectures, 3 invited lectures, 24 oral 

presentations and 70 posters on various themes. 

Important recommendations emerged were: 

Utilization of wild relatives of fodder crops will 

help develop smart fodder crop varieties having 

capacity to withstand/ adapt to the adverse 

climatic conditions, multi-species plantations 

and perennia l  orchard crops  should 

accommodate suitable fodder crops in the 

interspace for which studies on nutrient 

dynamics, microbial load, micro and macro 

climate influence should be taken up, 

development work of multi-cut forage sorghum 

varieties/hybrids with more number of tillers, 

regeneration and faster growth and better 

quality may be initiated, participatory seed 

production mode can increase fodder seeds' 

availability and open up a new area for 

employment generation.

Fig. 10.1. Hon'ble Minister of Agriculture, Govt. of 
Karnataka, with delegates

Fig. 10.2. Participants of MTC
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10.3.  Celebration of World Soil Day 
th

World Soil day was celebrated on 5  December, 

2018 with the theme “Be the Solution to Soil 

Pollution” to create awareness about importance 

of soil health in sustaining agriculture and our 

lives. Soil samples were collected from over 18 

villages of UP and MP for analysis and Soil 

Health Cards (SHC) were prepared having 

general information of the farmers, soil health 

status and recommendations on nutrients 

application to major crops grown in the region. 

More than 55 farmers of Mera Gaon Mera Gaurav 

(MGMG) adopted villages from 3 districts 

(Jhansi, Datia and Tikamgarh) participated in the 

event. Shri Ram Tirath Singhal, Mayor Jhansi, 

chief guest distributed SHCs (Fig. 10.3) and 

emphasized on importance in doubling farmer 

income by reducing cost of fertilizers. He also 

appealed to farmers to use micro-irrigation tools 

for irrigation. Director highlighted that 

micronutrients fertilizers to be used judiciously 

and there is urgent need for farmers' awareness 

on soil health.

Institute RRS, Srinagar in collaboration with the 

Department of Agricultural Engineering of 

SKUAST-K carried out “Land rejuvenation and 

conservation program” at Sonamarg, Kashmir 
st ston 31  October and 1  November, 2018. The area 

identified and delineated for the conservation 

measures has steep slopes and extreme forms of 

erosion ranging from gullies to landslides. To 

assess the impact on soil erosion control, rooted

10.4. Soil conservation program at Sonamarg, 

Jammu & Kashmir

slips of harding grass (Phalaris hybrid) and tall 

fescue (Festuca arundinacea) were planted across 
2the slope at 40 cm spacing on about 500 m  area.  

Seed of tall fescue and cocksfoot (Dactylis 

glomerata) was also sown in some strips for soil 

conservation.

Institute organized “Fodder technology and 

machinery demonstration meet along with 

Kisan Mela” in which Institute divisions, KVK 

Bharari ,  UP state Animal Husbandry 

department, IISWC Datia and CAFRI, Jhansi 

par t ic ipated and demonstrated the ir  

technologies. Entrepreneurs, tractor companies, 

NGOs also put their stalls during meet.  About 

500 farmers from 26 villages of UP and MP 

mainly from villages adopted under 'Mera Gaon 

Mera Gaurav’ and 'Adarsh Chara Gaon'. Smt 

Kumudlata Shrivastava, Commissioner, Jhansi 

chief guest emphasized on the need to develop 

technologies and machineries to increase crops 

productivity (Fig.10.4) Guest of honour Prof. V. 

K. Tyagi, Director, Bundelkhand Institute of 

Engineering and Technology stressed on 

increasing minimum support price of 

agricultural commodities for doubling the 

farmers' income. Institute's Director explained 

fodder technologies and outreach programmes 

being carried by IGFRI and requested farmers to 

take maximum benefits from institute 

technologies. In this meet, awards were given to 

13 progressive farmers by the Institute for 

adopting fodder technology and promoting 

machinery through custom hiring.  

10.5. Fodder Technology and Machinery 

Demonstration Meet 

Fig. 10.3. SHC distribution to farmers by chief guest

Fig. 10.4. Chief guest's visit at institute machinery stall
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10.8    World Forestry Day

10.9 Trainers training on quality seed 

production in forage crops

st
Institute celebrated the World Forestry day (21  

March) with multiple events viz. painting and 

debate competition (Fig 10.7 a and b) for staff and 

school children on the theme 'Forests and their 

importance'. Dr. A. K, Handa from CAFRI 

delivered a lecture  on theme “Forest and 

Education” and highlighted the importance of 

forest for sustaining human life our mother earth 

and shared information on development of 

forestry research and education in India. 

Awareness on conservation of forests and 

planting of trees was raised among participants 

and listeners. Institute Director highlighted the 

role of forests and trees in sustaining livestock 

and gave away prizes to the winners of different 

events. 

Institute SRRS, Dharwad conducted a 'Trainers 

Training programme' (Fig. 10.8) on 'Quality seed 
th th

production in forage crops' during 25  to 27  

March 2019 with the objective to impart 

knowledge of seed production techniques of 

different forage crops for 20 participants from 

different stakeholders viz. staff of Department of
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10.6. Exhibition in CSWRI, Avikanagar 

Foundation day

Institute WRRS, Avikanagar exhibited fodder 

and seed production technologies for the arid 

region during Foundation day celebration of 

CSWRI, Avikanagar. A large number of the 

farmers visited the stall (Fig. 10.5) and showed 

interest in improved fodder crops seed. 

A training programme on “Nursery worker” 

sponsored by ICAR- ATARI, Kanpur and ASCI , 
th

New Delhi was organized from 10  January to 
th

13  February 2019. Twenty participants from 

nearby villages participated in this training. A 

total of 165 practical and 35 theoretical classes in 

200 hours were conducted. Participants were 

given hands on experience and practical 

knowledge about plant propagation methods, 

nursery raising practices and management, 

packing of planting materials, plant protection 

measures etc. (Fig. 10.6). All the participants had 

successfully cleared the assessment examination 

conducted by ASCI nominee examiners and 

were awarded certificates. 

10.7. Nursery worker training under skill 

development programme

Fig. 10.6. Skill development training for nursery workers

Fig.10.5. Farmers visiting WRRS, Avikanagar stall
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Agriculture/ KVKs/ Dept. of Animal 

Husbandry/  Dept. of Forest/ Seed Corporations/ 

SAUs and ICAR institutes to enable them to have 

basic skills in forage seed production. Dr M. Y. 

Kamatar, Director of Education and Special 

Officer (Seeds), UAS, Dharwad inaugurated the 

training programme and highlighted the 

importance of fodder seeds and need to take it on 

priority keeping in view the prevailing drought 

situation in Karnataka in particular and entire 

nation in general. The lecture schedules of the 

training programme included both classroom and 

practical information about different aspects of 

fodder seed production, seed testing, seed 

enhancement and seed processing. Visits were 

made to seed testing laboratory and seed 

processing unit of UAS, Dharwad, Sh. Vinay 

Dairy Farm and demonstration block of IGFRI 

farm. Dr. L. H. Malligawad, chief guest of 

valedictory function emphasized the need of such 

trainings on regular basis at different locations 

involving farmers and distributed certificates to 

participants. 

Institute in collaboration with SAMETI-Jammu, 

organized a training on “Forage production and 

utilization for livelihood security in north western 

Himalayan region” (July 26-27, 2018) for 45 

officers of Agriculture and Allied Sectors at 

SKUAST-J, Chatha (J&K; Fig. 10.9). Lectures on 

pasture and forage resources and their utilization, 

strategies to enhance fodder production from

10.10. Training on “Forage production and 

utilization for livelihood security in 

north western Himalayan region 

arable lands, non-conventional forage resources, 

round the year fodder production, Agri/Horti 

pastoral systems, fodder based agroforestry, 

agronomic practices for enhancing fodder 

production and productivity and low cost 

hydroponic fodder production techniques were 

delivered by subject matter experts. Director 

SAMETI-J thanked the experts for valuable 

guidance and providing technical material to the 

participants and wished training will help to 

enhance fodder production and creating 

availability of fodder through out the year. 

ICAR West Zonal sports meet was organized by 
thinstitute from 5 to 8  October, 2018. In this meet 

about 600 players from 21 research institutes 

located in Rajasthan, Gujarat, Maharashtra, 

Delhi, Goa and UP took part in different events 

(Fig.10.10). 

10.11   ICAR West Zone Sports Meet-2018

Mr. Subhash Singh Baghel, Deputy Inspector 

General, Jhansi Mandal, was Chief Guest at the 

inaugural function of this sports competition. All 

participants performed their best with 

enthusiasm, discipline and gesture. In the 

competition, Central Institute of Fisheries 

Education, Mumbai secured first place by 

winning 7 gold, 5 silver and 1 bronze medal.

Fig.10.8. Glimpse of trainers training programme

Fig.10.9. Participants attending the training



10.8    World Forestry Day

10.9 Trainers training on quality seed 

production in forage crops

st
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th th

production in forage crops' during 25  to 27  
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different forage crops for 20 participants from 

different stakeholders viz. staff of Department of
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th
10.12. Vigilance Awareness Week 29  October 

rd
to 3  November, 2018)

With the theme “Eradicate corruption-Build a 

new India” vigilance week activities started with 

pledge. During week there were different 

activites viz. debate on “Measures to prevent 

corruption in government offices” and writing 

competition “Moral values and corruption” for 

the employees, writing on “Preventive vigilance 

for good governance” for wards/children. 

Director, Senior Administrative Officer, 

Assistant Finance and Accounts Officer, In-

charge security and other scientists deliberated 

on  “Transparency a tool to prevent corruption in 

offices” to improve the working in the institute. 

Celebrations of vigilance week were widely 

publicised in institute premises to educate and 

sensitize the employees and people. Our 

regional research stations located at Dharwad 

and Srinagar also celebrated the vigilance week

th
The institute bagged 4  place by winning 6 gold 

and 1 bronze medal and the winners are listed 

below. 

ØTejveer Singh- Gold medal  in 400 meter 

and 1500 meter race 

ØNeeraj Kumar- Gold medal  in High Jump 

Men's 

ØBadminton Team (Single and doubles)- 

Gold Medal

ØKabaddi Team- Gold medal

ØReetu- Bronze medal in women's badminton

In ICAR inter-zonal sports tournament held at 
th

IVRI, Bareilly (24-28  February, 2019) Vinod 

Kumar received silver medal and IGFRI team 

bagged Runners up award in Badminton.

Fig.10.11. Glimpses of IGFRI medal winners

with activities such as group discussion on 

“Eradicate corruption: Build a new India” and 

Extempore (Pick and speech) for all the staff 

members like “How new technologies/social 

security/population control will help in 

reducing the corruption?, How fear of god helps 

in reducing the corruption and “Role of political 

parties in reducing the corruption”.

Director gave away prizes to winners of different 

events held during the week (Fig. 10.12) and 

appealed to employees to maintain transparency 

in their offices for smooth function of 

administration for progress of the institute.  

thInstitute's 57  Foundation Day was celebrated on 
st1  November, 2018. The chief guest Dr. U.S. 

Gautam, Vice Chancellor, BUAT, Banda (Uttar 
Pradesh) inaugurated the function and krishi 
pradarshni avam kisan mela exhibition which was 
attended by large number of farmers from nearby 
districts of UP and MP. He requested the farmer's 
community to adopt scientific techniques and 
methods of forage production and utilization to 
improve their livestock production. Chief guest 
released the institute publications and felicitated 
the institute employees for their achievements. 
Director presented the significant achievements of 
institute for the year.

10.13. Institute Foundation Day Celebration -

2018

Fig.10.12. Valedictory function of vigilance week

Fig.10.13. Glimpses of Institute Foundation Day fp= 10.15. fgUnh dk;Z’kkyk

10.14.  fgUnh lIrkg ¼14&22 flrEcj] 2018½

10.15.  fgUnh dk;Z’kkykvksa dk vk;kstu

lLa Fkku e as fgUnh lIrkg 14&22 flrEcj] 2018 dk s Mk- txnh”k 
[kj]s  iow  Z ikz pk;]Z  ih-th- dkyts ] lYq rkuijq  d s e[q ; vkfrF; ,o a
lLa Fkku d s iHz kkjh fun”s kd Mk- fot; deq kj ;kno dh v/;{krk 
e as “kHq kkjEHk fd;k x;kA e[q ; vfrfFk u s viu s m)ck/s ku e as fgUnh 
dk s jk’Vhª ;rk d s Hkkok as dk s n<̀ + dj ,drk dk lna ”s k nus  s okyh 
Hkk’kk dh lKa k nhA fgUnh dk s Hkkjrh; lLa df̀r dh loa kfgdk dk 
ntk Z fn;kA v/;{kh; Hkk’k.k e as Mk- fot; deq kj ;kno u s fgUnh 
loa ns ukvk as dk s le>u s okyh vkjS  ijw  s n”s k dk s ,d l=w  e as fijkus  s
okyh egRoi.w k Z Hkk’kk crk;kA {k=s h; Hkk’kk Hkkf’k;k as d s fgUnh d s
fodkl e as egRoi.w k Z ;kxs nku dk s Hkh ljkgkA fun”s kd u s lHkh 
vf/kdkfj;k&as depZ kfj;k as dk s fgUnh d s i;z kxs  dk s c<k+ ok nus  s ,o a
“kkldh; dk; Z fgUnh e as gh dju s dh “kiFk fnyk;hA bl volj 
ij ekuuh; xg̀e=a h th d s lna ”s k dk okpu Hkh fd;k x;kA 
fgUnh lIrkg d s vra xrZ  dEI;Vw j ij fgUnh Vda .k] elknS k ,o a
fVIi.kh y[s ku] “kk/s k i= ikLs Vj inz ”Z ku] fuc/a k] Lojfpr dfork 
ikB] Hkk’k.k] okn&fookn@vfgUnh Hkk’kh] fgUnh e as ekfS yd y[s ku 
ifz r;kfs xrk, a vk;kfs tr dh x;hA fgUnh lIrkg d s lekiu 
lLa Fkku fun”s kd Mk- [kes pUn dh v/;{krk e as lEiUu gvq k ,o a
fot;h ifz rHkkfx;k as dk s iez k.k i= inz ku fd;As  

izFke dk;Z’kkyk % 4 twu] 2018 dks izFke dk;Z”kkyk dk
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Fig. 10.16. Participants of Winter School

vk;kstu Jh ,e-,e-HkVukxj] jktHkk’kk vf/kdkjh eaMy jsy 

izca/kd dk;kZy; >k¡lh ds eq[; vkfrF; rFkk laLFkku ds 

funs”kd Mk- ,-ds- feJ dh v/;{krk esa lEiUu gqvk ftlesa 

25 izfrHkkfx;ksa us Hkkx fy;kA 

f}rh; dk;Z’kkyk % 14 flrEcj] 2018 dks f}rh; dk;Z”kkyk 

dk vk;kstu Mk- txnh”k [kjs] iwoZ izkpk;Z] ih-th- dkyst] 

lqYrkuiqj ds eq[; vkfrF; ,oa izHkkjh funs”kd Mk- fot; 

dqekj ;kno dh v/;{krk esa fd;k x;k ftlesa vf/kd ls 

vf/kd dk;Z fgUnh esa djus ij tksj fn;k x;kA 

r`rh; dk;Z’kkyk % 17 uoEcj] 2018 dks r`rh; ,d fnolh; 

dk;Z”kkyk dk vk;kstu Mk- ,u-Mh- lekf/k;k] iwoZ izkpk;Z] 

Mh-ch- dkyst] mjbZ ds eq[; vkfrF; ,oa laLFkku funs”kd 

Mk- [ksepUn dh v/;{krk esa fd;k x;k ftlesa 25 

izfrHkkfx;ksa us fgUnh esa dk;Z djus dh n{krk gkfly dhA 

prqFkZ dk;Z’kkyk % laLFkku esa 4 Qjojh] 2019 dks prqFkZ ,d 

fnolh; dk;Z”kkyk dk vk;kstu Jh larks’k dqekj] izca/kd 

jktHkk’kk iatkc us”kuy cSad eaMy dk;kZy; >k¡lh ds eq[; 

vkfrF; ,oa izHkkjh funs”kd Mk- ,-ds- jk; dh v/;{krk esa 

gqvkA laLFkku ds vf/kdkfj;ksa ,oa deZpkfj;ksa us fgUnh esa 

dk;Z djus dh n{krk ds lq/kkj gsrq tkudkjh gkfly dhA    

IGFRI organized a winter school on 

“Maintenance Breeding and Assured Quality 

Seed Production in Dual Purpose Crops and 
stGrasses” during 11th September to 1  October 

2018. The main objectives of the training was 

to impart the knowledge and augment the 

skills of participants on latest developments in 

seed research and maintenance breeding in 

dual purpose crops and grasses. Twenty 

trainees (4 from ICAR institutes and 16 from 

SAUs) from 8 different states participated in 

this winter school.

10.16.   Winter School

fp= 10.14. fgUnh lIrkg
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11 Success Stories 

11.1 Development of grassland in Sheopur 

(MP)

With the prime objective to develop improved 

grassland for availability of fodder to livestock in 

villages with the management of village 

beneficiaries/Self Help Group (SHG), a MoU 

was signed between Madhya Pradesh State 

Rural Livelihoods Mission (MPSRLM), Bhopal 

and Institute in April, 2018.  During monsoon 

season (2018) grasslands were developed 2 ha 

CPR area each in 6 villages (Ranipurmaphi, 

Sarari, Karrai, Gorus,  and Susanwada 

Tongra) of Sheopur district (MP) in consultancy 

mode. Institute provided technical advice and 

planting material for different activities of 

SLACC Project under MPSRLM.  Institute 

demonstrated the methodology of grass/rooted 

slip sowing of different grasses/legumes/ 

rooted slips i.e. Cenchrus ciliaris, C. setigerus, 

Stylosanthes hamata, S. seabrana, dinanath 

(Pennisetum pedicellatum), rooted slips of BN 

hybrid through members of village group and 

management  wi th  SHG.  Sa t i s fac tory  

germination and growth in grass and legume 

was observed in all developed grasslands. In 

village Sarari, training was organized for village 

resource persons and MPSRLM officials for 

proper maintenance of grasses growth and 

sustainability of grassland. A field day was 

celebrated with SHG of women and team 

appreciated the good growth and seed setting in 

grasses especially in dinanath grass.  Institute 

suggested to women SHG to follow cut and carry 

system and sell the fodder for better grassland 

(Fig.11.1) utilization and generation for 

sustainable grassland maintenance. This 

increased awareness and knowledge of farmers 

on grass nutritive values and grassland 

development technology in non arable 

land/gochar/CPRs.

 Berguan Fig.11.1. Developed grassland in village Sarari

Fig. 11.2. BN hybrid planting at Sri Ramraja Sarkar gaushala
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11. 2. Improved fodder production by Sri 

Ramraja Sarkar gaushala, Satar, (MP) 

Sri Ramraja Sarkar gaushala situated near Satar 

river, Orchha, Niwari has 300 cattle mostly 

dependent on dry fodder (300 q/month), 6 q 

concentrate/month and had no green fodder on 

its cultivable land of about one ha. Institute 

provided technical support to plant one acre of 

oat (JHO 822), one acre of berseem (Wardan) and 

half acre of BN hybrid (IGFRI 6; Fig. 11.2) and 

also developed Azolla plots. The seed and 

planting material was provided free of cost by Sri 

Kamdhenu gaushala, Sakrar.  Within 2 months, 

gaushala produced 3 q green fodders (oat and 

berseem) daily for its cattle which increased 

cattle milk production from 8 to 18 liters/day. 

11.4. Promotion of spineless cactus as non-
conventional fodder 

Institute is promoting spineless cactus as non-
conventional fodder for lean periods (3-4 summer 
months) in degraded lands, farm boundaries and 
pasture lands through community involvement. 
The cactus accessions obtained from ICARDA 
(Mexico, Brazil & Morocco) were evaluated and 
established. It contains 7-9% CP and 85-92% water 
and is a potential fodder resource for lean period 
with production potential of 80 kg fresh weight/ 
plant (3 year plantation) and 100 m row length 
planted 1 m spacing of cactus can provide 4 
months fodder for 1 ACU. Cactus can replace 30% 
of livestock diets and not recommended as sole 
feed. Under institute out reach programmes 
(Adarsha Chara Gram, MGMG & IFS adopted 
farmers) it has been taken to 50 farmers' fields and 
five gaushalas of Bundelkhand.  Recently cactus 
has been taken to Banda, Lalitpur, Mahoba of  UP 
and Panna, Damoh, Ashok Nagar, Chhatarpur, 
Umaria, Datia, Tikamgarh & Sagar of MP through 
KVKs and to six tribal districts of Odisha 
(Mayurbhanj, Balasore, Balangir, Kalahandi, 
Rayagada & Koraput) for plantation (Fig. 11.5) in 
waste and degraded hilly lands. 

11.3 Profitable livestock production through 
Azolla feeding

Higher cost of concentrate has always been an 
obstacle for profitable livestock production.  To 
address this issue, as substitute Azolla was 
introduced and its benefits were appraised to 
farmers of 3 villages (Simardha, Ambabay – Fig. 
11.3 and Simra) and 3 gaushalas (Sri Kamdhenu 
gaushala, Sri Ramraja Sarkar gaushala, 
Kalyanpura gaushala- Fig. 11.4).   Institute guided 
farmers in development of Azolla plots (Azolla 
microphylla) from locally available materials viz. 
banners sheet, plastic tubs, tanks, etc. Azolla 
feeding increased milk production by 20% for 
those livestock not provided any concentrate and 
saved Rs 50/animal/day. 

Fig. 11.3. Azolla plot in village Ambabai

                             
   Fig. 11.4. Azolla plots in Kalyanpura gaushala 

                
     Fig.11.5. Distribution of cactus cladodes
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suggested to women SHG to follow cut and carry 

system and sell the fodder for better grassland 

(Fig.11.1) utilization and generation for 

sustainable grassland maintenance. This 

increased awareness and knowledge of farmers 

on grass nutritive values and grassland 

development technology in non arable 

land/gochar/CPRs.
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12.1 Financial statement

12.2 Staff strength as on 31.03.2019

Institute RE 2018-19 Expenditure

ICAR-IGFRI, Jhansi 5382.50 5259.48

AICRP (FCU), IGFRI, Jhansi 1069.60 1063.65

Cadre Sanctioned In position Vacant

Research Management 01 - 01

Scientist 138 88 50

Technical 110 75 35

Administrative 72 35 37

Skilled Supporting Staff 110 27 83

Total 431 225 206

C
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12 Administration and Accounts

12.3 Probation clearance and departmental promotion in respect of scientific, technical, 
administrative and supporting staff during the period 01.04.2018 to 31.03.2019

Sl. No. Probation period (Scientist) Probation period confirmation Date of office order 

1. Dr. Amit Kumar Singh 01.07.2017 01.10.2018

2. Dr. Reetu 01.01.2018 01.10.2018

3. Sh. Pushpendra Koli 01.01.2018 01.10.2018

4. Er. Kautkar Sheshrao Sakharam 05.07.2018 01.10.2018

5. Dr. Nitish Rattan Bhardwaj 05.07.2018 01.10.2018 

Sl. No. Name of officer Nature of promotion Date of Council's
office order

1. Dr. Krishna Kumar Dwivedi Placed to RGP 10000 19.01.2019

2. Dr.(Mrs.) Edna Antony Placed to RGP 9000 15.11.2018

3. Dr. Seva Nayak Dheeravathu Placed to RGP 7000 15.11.2018

4. Dr. Manoj Choudhary Placed to RGP 7000 15.11.2018

5. Dr. Prabhu Govindasamy Placed to RGP 7000 31.03.2019

6. Er. Akram Ahmed Placed to RGP 7000 31.03.2019

Scientist
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Technical 

Administrative staff

Skilled supporting staff 

1. Sh. H.K. Agrawal T-7/8 to T-9 27.04.2018

2. Sh. Manoj Kumar Sharma T-6 to T-7/8 27.04.2018 

3. Sh. Kailash Prakash Rao T-6 to T-7/8 27.04.2018

4. Sh. P.K. Karpe Granted one advance 27.04.2018
increment in T-9 

5. Sh. R.K. Verma Granted one advance 27.04.2018
increment in T-9 

6. Sh. J.L. Singh Granted one advance 27.04.2018
increment in T-9 

7. Smt. Seema Khatri T-7/8 to T-9 28.05.2018

8. Sh. S.C. Richhariya T-6 to T-7/8 18.09.2018

9. Sh. O.N. Arya Granted one advance 18.09.2018
increment in T-9 

1 Smt. Neelam Swarnkar Assistant  to AAO 01.10.2018

Name Category Office order

1. Sh. Nanak Singh III MACP 18.06.2018

2. Smt. Girja III MACP 18.06.2018

3. Sh. Jamuna Prasad II MACP 18.06.2018

4. Sh. Shiv Charan Yadav II MACP 18.06.2018

5. Sh. Daboo II MACP 18.06.2018

12.4   New appointments/joining on transfer

Sl. Name Joining date

1. Dr. Nilamani Dikshit (Inter Instt. Transfer) 01.07.2018

2. Dr. Deepak Upadhyay (Inter Instt. Transfer) 02.07.2018

3. Er. Bholuram Gujjar 02.07.2018

4. Er. Ajita Gupta 23.07.2018

5. Sh. Avijit Ghosh 30.09.2018

6. Dr. Manjannagouda S Sannagoudar 30.09.2018

7. Sh. Keerthi, M.C. 09.10.2018

8. Ms. Bhargavi, H. A. 09.10.2018

9. Ms. Indu 09.10.2018

10. Sh. Mahesha H.S. 09.10.2018

11. Dr. Ravi Prakash Saini 09.10.2018

12. Er. Amit Kumar Patil 09.10.2018

13. Dr. Gaurendra Gupta 09.10.2018

14. Sh. Subhash Chand 09.10.2018

Scientist

15. Sh. Rajesh Kumar Singhal 09.10.2018
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Technical 

1. Sh. Ratnakar Singh Patel, T-4 (Inter Instt. Transfer) w.e.f. 04.05.2018

2. Sh. Arun Prajapati, T-3 w.e.f. 07.08.2018

3. Sh. Deepak Choudhary, T-3 w.e.f. 27.08.2018

4. Sh. Sudhir Tikawadu Ramteke, T-3 w.e.f. 26.09.2018

5. As per DOPT scheme of regularization of casual labour against the 13 Nos. 
vacant post of skilled supporting staff regularized 

105
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13 Distinguished Visitors

Dr. Trilochan Mahapatra
Secretary, DARE & Director General, ICAR 
New Delhi

Dr. Panjab Singh
Chancellor, RLB CAU, Jhansi

Dr. G. L. Keshwa
Vice Chancellor
Agriculture University, Kota

Dr. Savsan Hussan
ICARDA, Jordon

Dr. Alka Bhargwa
Joint Secretary, DARE, New Delhi

Dr. G. R. Patil
Former Joint Director
NDRI, Karnal

Dr. Sujay Rskshit
Director, ICAR-IIHR, Ludhiana

Dr. B. N. Singh
Registrar, AKDP University, Bhopal

Dr. P. L. Gautam
Former DDG, ICAR, New Delhi

Dr. A.A. Broadway
Director Extension, SHUATS, Allahabad

Dr. Gajendra Singh
Former DDG, ICAR, New Delhi

Dr. A. K. Chauhan
Joint Director (Extension), BAU&T, Banda

Dr. K. K. Rai
ICARDA, NASC Complex, New Delhi

Dr. Suresh Kumar
Dean, College of Agril. SKNAGR, 
Jobner (Raj.)

Dr. U. S. Gautam
Vice Chancellor, 
Banda University of Agriculture & Technology, 
Banda (UP)

Dr. S. Soloman

Vice Chancellor, CSA University of Agriculture 
& Technology, Kanpur

Dr. G. P. Singh

Director, IIWBR, Karnal

Dr. Mounir Loubarchi

ICARDA, Jordan

Dr. S. K. Dhyani

ICAR-NRM Division, KAB-II, ICAR, 

New Delhi

Dr. Pratap Narayan

Former Vice Chancellor

 RAU, Bikaner

Dr. A. K. Singh

Former Vice Chancellor

RVSKVV, Gwalior

Dr. Prabhat Kumar

National Coordinator

NAHEP, KAB-II, ICAR, New Delhi

Dr. Salil Tiwari

Joint Director, GBPUA&T, Pantnagar

Dr. Atar Singh

Director, ICAR-ATARI, Kanpur

Prof. A. Vaishaspaya

Director, IAG Science, 

BHU, Varansi

Dr. Kusumakar Sharma

Former ADG, ICAR, New Delhi

Dr. U. K. Behera

Dean, COA, CAU, Imphal (Meghalaya)
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DIRECTOR

Dr. R.V. Kumar Director (Acting) Up to 05/05/2018

Dr. A.K. Misra Director (Acting) 06/05/2018 to 27/06/2018

Dr. Khem Chand Director (Acting) w.e.f. 28/06/2018

Dr. S. Ahmad Principal Scientist (Plant Breeding) & I/c Head

Dr. Nilamani Dikshit Principal Scientist w.e.f. 01/07/2018

(Economic Botany and PGR)

Dr. (Mrs) G. Sahay Principal Scientist (Genetics & Cytogenetics)

Dr. A.K. Singh Senior Scientist (Plant Breeding)

Dr. M.K. Srivastava Principal Scientist (Biochemistry)

Dr. K.K. Dwivedi Senior Scientist (Biotechnology)

Dr. Tejveer Singh Scientist (Genetics)

Sh. A. Radhakrishna Scientist (Agricultural Biotechnology)

Sh. Rahul Gajghate Scientist (Genetics & Plant Breeding)

Dr. Maneet Rana Scientist (Agricultural Biotechnology

Ms. Reetu                        Scientist (Plant Biochemistry)

Sh. Neeraj Kumar          Scientist (Genetics & Plant Breeding)

Sh. Keerthi, M.C. Scientist (Agricultural Entomology) w.e.f. 09/10/2018

Ms. Bhargavi, H.A. Scientist (Genetics & Plant Breeding) w.e.f. 09/10/2018

Ms. Indu Scientist (Genetics & Plant Breeding) w.e.f. 09/10/2018

Sh. Mahesha Scientist (Plant Pathology) w.e.f. 09/10/2018

Sh. Rajesh Kumar Singhal

Dr. Sunil Kumar Principal Scientist (Agronomy) & I/c Head 

Dr. J.B. Singh Principal Scientist (Ag. Meteorology)

Dr. S.K. Rai Principal Scientist (Ag. Meteorology)

Dr. A.K. Dixit Principal Scientist (Agronomy)

Dr. Sita Ram Kantwa Principal Scientist (Agronomy)

Dr. Srinivasan R. Senior Scientist (Microbiology)

SCIENTIFIC

Division of Crop Improvement

Division of Crop Production 

Scientist (Plant Physiology) w.e.f. 09/10/2018
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Dr. D.R. Palsaniya Sr. Scientist (Agronomy)

Dr. Mukesh Choudhary Scientist (Agronomy)

Dr. G. Prabhu Scientist (Agronomy)               

Dr. Manoj Chaudhary Scientist (Soil Science)

Dr. Mahendra Prasad Scientist (Soil Science)

Sh. Sonu Kumar Mahawer  Scientist (Agricultural Chemicals)  

Dr. R.V. Kumar Principal Scientist (Plant Breeding) & I/c Head

Dr. J.P. Singh Principal Scientist (Geography)

Dr. Shiv Nath Ram Principal Scientist (Agronomy)

Dr. Sunil Kumar Principal Scientist (Horticulture)

Dr. H.V. Singh Sr. Scientist (Plant Pathology) Up to 16/07/2018 

Dr. Amit Kumar Singh Scientist (Ag. Meteorology)

Sh. Vikas Chandra Tyagi Scientist (Economic Botany & PGR)

Dr. Kamini                        Scientist (Agroforestry)

Sh. Avijit Ghosh Scientist (Soil Science) w.e.f. 30/09/2018

Dr. Manjannagouda S Sannagoudar Scientist (Agronomy) w.e.f. 30/09/2018

Dr. A.K. Misra Principal Scientist (Animal Nutrition) & I/c Head

Dr. S.B. Maity Principal Scientist (LPM)

Dr. K.K. Singh Principal Scientist (Animal Nutrition)

Dr. M.M. Das Principal Scientist (Animal Nutrition)

Dr. Sultan Singh Principal Scientist (Animal Nutrition)

Dr. S.K. Mahanta Principal Scientist (Animal Nutrition)

Dr. Sunil Nilkanth Rokde Principal Scientist (LPM)

Dr. Deepak Upadhyay Scientist (LPM) w.e.f. 02/07/2018

Sh. P. Koli Scientist (Agricultural Chemicals)

Dr. V.K. Yadav Principal Scientist (Plant Breeding) & Head

Sh. Anirudhha Maity Scientist (Seed Technology)   on study leave

Dr. Manjunatha N. Scientist (Plant Pathology)

Sh. V. K. Wasnik Scientist (Agronomy)

Dr. Sanjay Kumar Scientist (Seed Science & Technology) 

Sh. Swami Sunil Ramling  Scientist (Seed Science & Technology)

Sh. Maharishi Tomar Scientist (Plant Biochemistry) 

Dr. Sevanayak, D Scientist (Plant Physiology) 

Division of Grassland and Silvipasture Management 

Division of Plant Animal Relationship 

Division of Seed Technology 
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Sh. Neeraj Kumar          Scientist (Genetics & Plant Breeding)

Sh. Keerthi, M.C. Scientist (Agricultural Entomology) w.e.f. 09/10/2018

Ms. Bhargavi, H.A. Scientist (Genetics & Plant Breeding) w.e.f. 09/10/2018

Ms. Indu Scientist (Genetics & Plant Breeding) w.e.f. 09/10/2018

Sh. Mahesha Scientist (Plant Pathology) w.e.f. 09/10/2018

Sh. Rajesh Kumar Singhal

Dr. Sunil Kumar Principal Scientist (Agronomy) & I/c Head 

Dr. J.B. Singh Principal Scientist (Ag. Meteorology)

Dr. S.K. Rai Principal Scientist (Ag. Meteorology)

Dr. A.K. Dixit Principal Scientist (Agronomy)

Dr. Sita Ram Kantwa Principal Scientist (Agronomy)

Dr. Srinivasan R. Senior Scientist (Microbiology)
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Division of Crop Production 

Scientist (Plant Physiology) w.e.f. 09/10/2018
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Dr. D.R. Palsaniya Sr. Scientist (Agronomy)

Dr. Mukesh Choudhary Scientist (Agronomy)

Dr. G. Prabhu Scientist (Agronomy)               

Dr. Manoj Chaudhary Scientist (Soil Science)

Dr. Mahendra Prasad Scientist (Soil Science)

Sh. Sonu Kumar Mahawer  Scientist (Agricultural Chemicals)  

Dr. R.V. Kumar Principal Scientist (Plant Breeding) & I/c Head

Dr. J.P. Singh Principal Scientist (Geography)

Dr. Shiv Nath Ram Principal Scientist (Agronomy)

Dr. Sunil Kumar Principal Scientist (Horticulture)

Dr. H.V. Singh Sr. Scientist (Plant Pathology) Up to 16/07/2018 

Dr. Amit Kumar Singh Scientist (Ag. Meteorology)

Sh. Vikas Chandra Tyagi Scientist (Economic Botany & PGR)

Dr. Kamini                        Scientist (Agroforestry)

Sh. Avijit Ghosh Scientist (Soil Science) w.e.f. 30/09/2018

Dr. Manjannagouda S Sannagoudar Scientist (Agronomy) w.e.f. 30/09/2018

Dr. A.K. Misra Principal Scientist (Animal Nutrition) & I/c Head

Dr. S.B. Maity Principal Scientist (LPM)

Dr. K.K. Singh Principal Scientist (Animal Nutrition)

Dr. M.M. Das Principal Scientist (Animal Nutrition)

Dr. Sultan Singh Principal Scientist (Animal Nutrition)

Dr. S.K. Mahanta Principal Scientist (Animal Nutrition)

Dr. Sunil Nilkanth Rokde Principal Scientist (LPM)

Dr. Deepak Upadhyay Scientist (LPM) w.e.f. 02/07/2018

Sh. P. Koli Scientist (Agricultural Chemicals)

Dr. V.K. Yadav Principal Scientist (Plant Breeding) & Head

Sh. Anirudhha Maity Scientist (Seed Technology)   on study leave

Dr. Manjunatha N. Scientist (Plant Pathology)

Sh. V. K. Wasnik Scientist (Agronomy)

Dr. Sanjay Kumar Scientist (Seed Science & Technology) 

Sh. Swami Sunil Ramling  Scientist (Seed Science & Technology)

Sh. Maharishi Tomar Scientist (Plant Biochemistry) 

Dr. Sevanayak, D Scientist (Plant Physiology) 

Division of Grassland and Silvipasture Management 

Division of Plant Animal Relationship 

Division of Seed Technology 



Annual Report 2018-19

108

Dr. Hanamant M. Halli Scientist (Agronomy) 

Dr. Ravi Prakash Saini Scientist (Agricultural Biotechnology) w.e.f. 09/10/2018

Dr. P.K. Pathak Principal Scientist (ASPE) & I/c Head

Dr. P.N. Dwivedi Principal Scientist (Animal Nutrition)

Dr. C.S. Sahay Principal Scientist (Farm Machinery & Power)

Dr. Sanjay Kumar Principal Scientist (APE)

Er. Akram Ahmed Scientist (L&WME) Up to  04/07/2018 

Er. Sheshrao Kautkar Scientist (Ag. Proc. & Food Engg.)    

Er. Bholuram Gurjar Scientist (Farm Machinery & Power)    w.e.f. 20/07/2018

Er. Ajita Gupta Scientist (SWC)    w.e.f. 23/07/2018

Er. Amit Kumar Patil Scientist (Farm Machinery & Power) w.e.f. 09/10/2018

Dr. Khem Chand Principal Scientist & Head

Dr. P. Sharma Principal Scientist (LPM)

Dr. (Mrs) M. Suman Principal Scientist (Ag. Extension)

Dr. (Mrs) S. Pandey Principal Scientist (Home Science) Up to 16/07/2018 

Dr. Vikas Kumar Scientist (Ag. Economics)

Dr. Dibyendu Deb Scientist (Ag. Statistics)

Dr. Gaurendra Gupta Scientist (Agronomy)

Dr. A.K. Roy Principal Scientist (Genetics & Cytogenetics) & 
I/c Project Coordinator

Dr. R.K. Agrawal Principal Scientist (Agronomy)

Dr. Nitish Rattan Bhardwaj Scientist (Plant Pathology) 

Sh. Subhash Chand Scientist (Genetics & Plant Breeding) w.e.f. 09/10/2018

Dr. S.S. Meena Principal Scientist (Plant Breeding) & 

Officer-in-Charge

Dr. R.P. Nagar Principal Scientist (Seed Technology)

Sh. Hari Singh Meena    Scientist (Agronomy)

Dr. B.G. Shivakumar Principal Scientist (Agronomy) & 

Officer-in-Charge

Dr. (Mrs) N. Biradar Principal Scientist (Agricultural Extension) 

Dr. K. Sridhar Principal Scientist (Plant Breeding) 

Dr. Vinod Kumar Principal Scientist (Seed Technology)

Division of Farm Machinery and Post Harvest Technology

Division of Social Science 

AICRP (Forage Crops & Utilization)

Regional Research Station, Avikanagar (Rajasthan)

Regional Research Station, Dharwad (Karnataka)
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Dr. N.S. Kulkarni Principal Scientist (Ag. Entomology) 

Dr. (Mrs) Edna Antony Senior Scientist (Plant Physiology)

Dr. Suheel Ahmad Scientist (Forestry) & Officer-in-Charge

Dr. Dilip K. Verma Principal Scientist Up to 18/06/2018

(Genetics & Plant Breeding)

Dr. S. Radotra Principal Scientist (LPM)

Sh. Nazim Hamid Mir Scientist (Agronomy)

Dr. Sheeraj Saleem Bhat Scientist (Forestry)

Dr. M.S. Sharma Chief Technical Officer & Farm Manager Up to 30/06/2019

Dr. R.K. Sharma Chief Technical Officer

Sh. G.R. Deshmukh Chief Technical Officer 

Dr. R.K. Verma Veterinary Officer Up to 31/01/2019

Sh. O.N. Arya Chief Technical Officer Up to 31/05/2018

Sh. P.K. Karpe Chief Technical Officer 

Sh. J.L. Singh Chief Technical Officer

Sh. P.K. Tyagi Chief Technical Officer  

Sh. A.K. Saxena Chief Technical Officer  

Dr. A.K. Srivastava Chief Technical Officer  Up to 31/08/2018

Sh.  R.D. Rai Chief Technical Officer  

Sh.  Avinash Chandra Chief Technical Officer  

Sh.  V.D. Chhabra Chief Technical Officer  

Sh.  S.C. Richharia Assistant Chief Technical Officer  Up to 31/12/2018

Mrs. S. Bhargawa Assistant Chief Technical Officer  

Mrs. Seema Khatri Assistant Chief Technical Officer  

Sh.  K.P. Rao Assistant Chief Technical Officer  

Sh.  R.B. Bhondele Assistant Chief Technical Officer  

Sh. S.D. Singh Assistant Chief Technical Officer  

Dr. D.K. Singh Assistant Chief Technical Officer  

Dr. A.K. Pandey Assistant Chief Technical Officer  

Sh. J.P. Upadhyaya Assistant Chief Technical Officer  

Sh. Ram Asrey Assistant Chief Technical Officer 

Sh. B.K. Pandurangaiah   Assistant Chief Technical Officer  

Sh. Mayank Bhushan Assistant Chief Technical Officer  

Sh. L.N. Singh Senior Technical Officer  

Regional Research Station, Srinagar (J & K)
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Sh. Rajendra Singh Senior Technical Officer  

Sh. K.B. Sehgal Senior Technical Officer  

Sh. Pratap Singh Senior Technical Officer  

Sh. Iqbal Ahmad Senior Technical Officer  

Sh. Vipin K. Verma Senior Technical Officer  

Sh. P.C. Gehlot Senior Technical Officer  

Sh. H.K. Agrawal Senior Technical Officer  

Sh. Mohd. Irfan Senior Technical Officer  

Sh. C.B. Tripathi Senior Technical Officer  

Sh. S.M. Singh Senior Technical Officer  

Sh. K.L. Meena Senior Technical Officer  

Sh. Rajesh K. Singh Senior Technical Officer  

Sh. U.P. Singh Senior Technical Officer  

Sh. Ami Chandra Senior Technical Officer  

Sh. N.K. Tripathi Senior Technical Officer  

Dr. H.C. Pandey Senior Technical Officer  

Sh. Sushil K. Khare Senior Technical Officer  Up to 31/12/2018 

Sh. Manoj K. Sharma Senior Technical Officer  

Sh. S.K. Bhadoria Senior Technical Officer  

Sh. O.P. Yadav Senior Technical Officer  

Sh. Neeraj K. Dubey Senior Technical Officer  

Sh. Kapil Kumar Senior Technical Officer  

Sh. Raj Kapoor Singh Senior Technical Officer  

Sh. Satya Naresh Singh Technical Officer  

Sh. P.N. Ahirwar Technical Officer  

Sh. Ashok K. Singh Technical Officer  

Sh. Rajesh K. Sharma Technical Officer  

Sh. Harish Chandra Technical Officer  

Sh. Ganga Sagar Yadav Technical Officer  

Sh. Shailendra Sinha Technical Officer  

Sh. Prem Swaroop Technical Officer  

Sh. Dheeraj K. Dhingra Technical Officer  

Sh. R.S. Chauhan Senior Technical Assistant Up to 31/12/2018

Sh. Haider Ali Senior Technical Assistant

Sh. D.K. Niranjan Senior Technical Assistant

Sh. S.V. Shinde Senior Technical Assistant
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Sh. Pawan Kumar Senior Technical Assistant

Sh. Ratnakar Singh Senior Technical Assistant w.e.f. 04/05/2018

Smt. Anita Srivastava Technical Assistant

Sh. Gopal Lal Meena Technical Assistant

Sh. Syed Zulfikar Ali Technical Assistant (Driver)

Sh. V.K. Gupta Technical Assistant

Sh. Babu Lal Bairwa Technical Assistant (Driver)

Sh. M.K. Tripathi Technical Assistant (Driver) 

Sh. Sudhir Ramteke Technical Assistant w.e.f. 26/09/2018

Sh. Deepak Choudhri Technical Assistant w.e.f. 27/08/2018

Sh. Arun Prajapati Technical Assistant w.e.f. 07/08/2018

Sh. Laxman Senior Technician

Sh. H.N. Sharma Technician

Sh. M.K. Vishwakarma Technician

Sh. V.N. Pathak Technician

Sh. Mathura Singh Technician

Sh. Ramesh Technician

Sh. Sivhari Technician

Sh. Khubi Ram Technician

Sh. Kailash Narayan Technician

Sh. Abhishek Yadav Sr. Administrative Officer w.e.f. 06/12/2018

Sh. Mithilesh Kumar Sr. Finance & Accounts Officer

Sh. A.K. Manchanda Administrative Officer Up to 31/05/2018

Sh. K.K. Sharma Asstt. Administrative Officer

Sh. Rakesh Kumar Asstt. Administrative Officer

Sh. Gautam Saxena Asstt. Administrative Officer

Sh. Narain S. Rawat Asstt. Administrative Officer Up to 30/09/2018

Sh. H.S. Yadav Asstt. Administrative Officer

Sh. M.C. Jetwani Asstt. Administrative Officer

Sh. Vijay K. Tiwari  Asstt. Administrative Officer

Sh. P.K. Pandey Asstt. Finance & Accounts Officer

Sh. Sriansh K. Dwivedi Personal Secretary

Sh. A.K. Chaturvedi Personal Secretary

Sh. Prem Chand Personal Secretary

Smt. Kumud Bhatia Personal Secretary
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Sh. Jagdish Prasad Personal Secretary

Sh. Kriparam Personal Secretary

Sh. Sanjay Rajak Assistant

Sh. D.K. Namdev Assistant

Sh. Chandrasekhar Azad Assistant

Smt. Neelam Swarnkar Assistant

Sh. Arvind Yadav Assistant

Sh. Raj Kumar Nayak Assistant

Sh. Yashpal Assistant

Sh. Faiyaz Khan Assistant

Smt. Shobita Pillai Assistant

Sh. Amit Kumar Assistant

Sh. R.S. Negi Assistant

Sh. Kumar Saurabh Assistant Up to 31/01/2019 

Sh. V.K. Paliwal Assistant

Sh. Rajendra Kumar Senior Clerk 

Sh. Sanjay Kumar Senior Clerk

Sh. Rajkumar LDC

Ms. Neha LDC

Sh. Hariram LDC

Sh. Kashiram LDC

Sh. Uma Shankar LDC

Sh. H.P. Khaddar Gestetner Operator
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