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From the Director’s Desk………

ICAR-Indian Grassland and Fodder Research

Institute, Jhansi, is the premier institute

mandated for conducting research exclusively

on grasslands and fodder crops including

annual and perennial grasses. Being

established in 1962, the institute has

successfully served the country for 54 years

achieving several milestones in generation of

various need based technologies with an

ultimate aim to serve the farming community

with green production processes. Standing tall

as the only institute in Asia researching on

grasslands and fodder crops, also performs development and management of grasslands. To be

successful always, institute is following multi-disciplinary research interlinking soil-plant-animal

components standing as connecting line between both plant and animal research. Deficit of green

and dry fodder is being the major and continuous challenge, Institute has widened its approach in

multi-directions with focus on meeting the demand through technological interventions and

development of high yielding fodder varieties suitable for changing climate.

The institute has seven focussed 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 different agroclimatic zones. There are ten distinctive programmes of forage research,

with multi-disciplinary and inter-divisional approach running to address basic, strategic and applied

research needs of the nation. During 2015-16, we have developed and identified one single cut

variety of oats, JHO-2009-1 (Bundel Jai-2009-1) for release and one variety of cowpea, Bundel

Lobia-4 was notified for cultivation through AICRP-FC system. In addition, 35 germplasms of

temperate and tropical grasses and legumes 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 have been developed. The institute has developed grasslands in Gujarat, Rajasthan,

Bihar in association with state governments and NGOs. Various outreach programmes in

Bundelkhand, Leh, Chhattisgarh and all over the country through NIFTD allowed us to showcase

our technologies and have gained appreciation among the stakeholders. To strengthen the fodder

seed chain and availability of quality seeds to the end users, the institute has supplied 117.0 q of

breeder seeds for further multiplication and 218.9 q of TFL seeds directly supplied to the farming

community, besides, 3.16 lakh rooted slips of perennial grasses have been sold.

We have also implemented the Mera Gaon Mera Gaurav (MGMG) programme with thorough

involvement to develop fodder based dairying in 80 villages. We have also implemented Swachh

Bharat Abhiyan in toto. IGFRI has also been certified with ISO 9001: 2008 for the quality management

system. This year, IGFRI took a lead in successfully organizing the twenty third International

Grassland Congress (IGC 2015) for the first time in India, showcasing all the technologies of the
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institute among international scientists and organizations. This has also paved the way for proposed

National Fodder Policy and an additional regional station to address fodder issues in the country.

Institute has also organised a National Symposium in collaboration with Society of Agricultural

Professionals, Kanpur and RMSI, Jhansi, a workshop on agricultural development issues of central

plateau and hill region and Unnat Bharat Abhiyan to address the challenges of development of

rural India and celebrated World Soil Day and Jai Kisan Jai Vigyan.

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

of Agricultural Research and agricultural ministry. I am highly indebted to advisory committees

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

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

Agricultural Minister, DGs-ICAR (both Dr. S. Ayyappan and Dr. T. Mohapatra), DDG (CS), ADGs

(FFC) for their guidance, encouragement and positive attitude towards the development of this

Institute in both scientific and administrative issues.

I take this opportunity to acknowledge the IGFRI staff including the Heads of Divisions, PC

(FCU), OICs-Regional stations, scientific fraternity, technical, administrative and supporting staff

for their commitment towards the welfare of this institute and their high spirits in up keeping the

reputation of this institute. Their everlasting hard work, sincerity and cooperation helped in

achieving the set targets. I acknowledge the sincere efforts made by the editorial committee to

bring out this Annual Report depicting the advancement of the institute in last year and for

documentation of institute activities and achievements well in time.

(P.K. Ghosh)
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d k; Zd kj h l kj ka’ k

i kn i  v uqokaf’ kd h l al k/ ku  , oa l q/ kkj

 e/; {ks= gsrq flafpr n'kk esa tbZ dh ,d ubZ

fdLe ts,pvks&2009&1 ¼cqUnsy tbZ&2009&1½

dh igpku dj tkjh fd;k x;kA yksfc;k dh

fdLe cqUnsy yksfc;k 4 dks [ksrh gsrq lwfpr fd;k

x;kA

 ,d dkys jax ds cht okys ikWp i=h; cjlhe dh

,d ykbu dks ,u ch ih th vkj] ubZ fnYyh esa

u;s fir`̀nzO; ¼uksoy tsusfVd LVkWd½ ds :Ik esa

iathd`̀r djk;k x;kA

 'khrks".k ,oa m".k ?kkl ,oa nygu ds 35 izosf'k;ksa

dks fofHkUu LFkkuksa dk Hkze.k dj ,d=hr fd;k

x;kA firǹzO;ksa ds y{k.k igpku ds fy;s fjtdk

¼267½] eDdk ¼90½] cjlhe dh bufczM ykbu

¼135½] usfi;j ¼78½ vkSj 'khrks".k ?kklksa ,oa nyguh

dh 263 ykbu ftlesa Vky QsLdw ¼25½] vkjpMZ

?kkl ¼26½] gkfMZax ?kkl ¼39½] izs;jh ?kkl ¼33½]

fVeksFkh ?kkl ¼30½] jkbZ ?kkl ¼44½] lQsn Dyksoj

¼28½] yky DYkksoj ¼27½ ,oa lsu Qk;u ¼11½ dk

ewY;kadu ijh{k.k fd;k x;kA

 fofHkUu cgqo"khZ; ?kklksa dks tSls MkbdSfUFk;e
,uqysVe ¼300½] gsVjksiksxku dUVkjVl ¼406½]

Økblksiksxku Qqyol ¼54½] Dyksfjl xk;uk ¼27½
laj{k.k gsrq iquZthfor dj cht ,df=r fd;k

x;kA

 >kalh] /kkjokM+ ,oa vfodkuxj dsUnzks ij vf/kd

mit gsrq eDdk ¼24½] ,dy dVkbZ tbZ ¼16½]

f}mn~ns'kh tbZ ¼17½] DykbVksfj;k ¼14½] cjlhe

¼9½ ,oa cktjk x usfi;j ladj dk ijh{k.k fd;k

x;kA

 yksfc;k ds ,Q&2 ih<+h ls izkIr iF̀kd ikS/kksa ds

pkj ladj fu/kkZj.k dj loksZRre ikS/k dks p;fur

fd;k x;kA iF̀kd oa'kt esa ls gs;jh dsVjihyj

,oa yksfc;k ;syks ekStsd ds izfr izfrjks/kh ikS/k dk

p;u fd;k x;kA

 eDdk esa 38 firǹzO; ykbu esfMl yhQ CykbV

¼,e ,y ch½ ds izfr lgu'khy] 45 ykbu VqlhZde

yhQ CykbV ¼Vh ,y ch½ ,oa MCyw ,y &7 rFkk

,e MCyw ,y Vh&5@5@22 ykbu okuLifrd

,oa mRiknd fLFkfr esa vf/kdre ueh dh deh ds

izfr lgu'khy ik;s x;sA

 QLky lq/kkj foHkkx esa laLFkku }kjk fodflr

fdLeksa dks j[k j[kko gsrq O;ofLFkr iztud

CykWd fodflr fd;s x;sA blh rjg ty laxzg.k

dh n'kk esa fdLeksa dh igpku gsrq Hkh O;oLFkk

fodflr fd;k x;kA

v t Sfod  ncko i zca/ ku

 cqUnsy[k.M ds ckjkuh {ks= esa gst iafDr vk/kkfjr

lefUor Qly izca/ku iSdst ls ¼43-7&46-2

Vu@gs-½ ikjEifjd Qly iz.kkyh dh rqyuk esa

lkFkZd :Ik ls vf/kd pkjk lerqY; mit izkIr

gqbZA ikWp o"kksZ ds mijkar lHkh Qly iz.kkfy;ksa esa

ikjEifjd Qly iz.kkyh dh rqyuk esa ènk dkcZu

esa izkjfEHkd ènk dkcZu ¼0-54½ dh vis{kk vf/kd

of̀) ntZ dh xbZA

 f=ladj ?kkl $ lsLcsfu;k $ ¼Tokj $ yksfc;k&tkS½

,oa f=ladj ?kkl $ lsLcsfu;k $ ¼Tokj $yksfc;k

&Tokj½ Qly iz.kkfy;k¡ mRikndrk dh nf̀"V ls

vPNh lkfcr gqbZA thou j{kd flapkbZ ,oa bulhVw
ueh laj{k.k ¼lajf{kr df̀"k vk/kkfjr izsDVhlst½ ls
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ckjkuh ¼87 Vu@gs-@o"kZ½ dh rqyuk esa vf/kd

pkjk lerqY; mit ¼93 ,oa 91 Vu@gs-@o"kZ½

izkIr gqbZA

 v)Z 'kq"d {ks=ksa esa fVdkÅ mRikndrk ds fy,

,d gsDVs;j {ks= ds ikWp fdlku fo'ks"k ,oa

lalk/ku vk/kkfjr lefUor df̀"k iz.kkyh ekWMy

¼2 ckjkuh ,oa 3 flafpr fdlkuksa dss fy,½ fodflr

fd;s x;sA

v k. kqfod  v uqokaf’ kd h , oa t So r d uhd h

v uql a/kku

 fxuh ?kkl dk ,d vf}rh; lsYQ&dkEisVsfcy

vkfCyxsV lsDlqvy ikS/k dks uksosy tsusfVd LVkd

ds :Ik esa igpku fd;k x;kA

 iqu:Riknu ds nkSjku ikiqys'ku iF̀kDdj.k ds

fy, ,iksfeDfll fo'ks"k vk.kfod igpku dk

fu/kkZj.k fd;k x;kA

 ladj isuhlsVe esa fevkfVd ,oa iksLVfevkfVo

}kjk bfEcz;kslSd ds fodkl gsrq mRrjnk;h thu

dk igpku fd;k x;kA

 fxuh ?kkl esa thu dh [kkst ,oa ekdZj ds fodkl

ds fy, izh fe;ksfVd LVst ij Likbd dh Mh

uksoks VªkfLØiVkse ,lsEcyh dk fodkl fd;k

x;kA

 pkoy esa ncko ds fy, mRrjnk;h bZ,lVh;ksa dk

,l ,l vkj ekdZj fodflr fd;k x;k ,oa

mldk MkbdsfUFk;e ,uqysVe esa LFkkukraj.k dks

ewY;kafdr fd;k x;kA

p kj k mRi knu  d k fofo/ khd j . k , oa fVd k̄

l ?kuhd j . k

 dVkbZ NVkbZ }kjk izkIr tSoHkkj pkjk ¼fd-xzk-@

o{̀k½ dh vf/kdre ek=k 'kgrwr ¼3-66½] rRi'pkr

ns'kh ccwy ¼3-47½] ikdj ¼1-63½] rFkk egqvk

¼0-76½] ds ikS/ks es a ik;h x;hA ?kklks a }kjk

vf/kdre gjk pkjk fxuh ?kkl ¼43-8 Vu@gs-½]

rRi'pkr /koyw ¼29-38 Vu@gs-½] vatu ¼27-16

Vu@gs-½] frryh eVj ¼2-32 Vu@gs-½] vkSj LVkbyks

?kkl ¼14-04 Vu@gs-½ izkIr gqvkA

 vatu isM+ vk/kkfjr f=Lrjh; ou&pjkxkg ijh{k.k

esa ikWposa o"kZ esa vatu o{̀k ,oa >kfM+;ksa dks 6×6 eh

dh nwjh ij yxkus ls muds chp vatu ?kkl ,oa

LVkbyks fl;kczkuk }kjk lokZf/kd 'kq"d Hkkj mit

5-87 Vu@gs- rRi'pkr 6×4 eh ¼5-75 Vu@gs-½

,oa 4×4 eh ¼5-59 Vu@gs-½ dh nwjh ij izkIr

gqvkA

 vatu vk/kkfjr ou pjkxkg esa /koyw] vatu vkSj

fxuh ?kkl ls Øe'k% 6-25] 5-93 vkSj 5-47 Vu

'kq"d pkjk izfr gsDVs;j izkIr gqvkA bl i)fr esa

HksaM+ vkSj cdfj;ksa dks pjkus ls Øe'k% 48-57 vkSj

45-33 xzke izfrfnu 'kkjhfjd otu esa of̀) vk¡dh

x;hA

 Ikjh{k.k ds pkSFks o"kZ vkaoyk Qy dh mit

lokZf/kd ¼13-3 Vu@gs-½ fc[kjh gqbZ leqPp [kfRr;ksa

ds lkFk rRi'pkr yxkrkj leqPp [kfRr;ksa

¼10-7 Vu@gs-½ ,oa okuLifrd vojks/k ¼10-1

Vu@gs-½ ds lkFk ik;k x;kA 'kq"d pkjk mRiknu

Hkh lokZf/kd ¼6-1 Vu@gs-½ fc[kjh gqbZ leqPp

[kfRr;ksa ds lkFk ik;k x;kA

 ijh{k.k dss rr̀h; o"kZ fc[kjh gqbZ [kfRr;ksa ds lkFk

ve:n dh nksuksa fdLeksa ¼yfyr&11-63 ,oa

'osrk&10-26Vu@gs-½ }kjk lkFkZd :i ls vf/kd

Qy ,oa 'kq"d pkjs dk mRiknu ¼4-9Vu@gs-½

izkIr gqvkA

 vkWoyk dh lrgh iRrh dk vi?kVu nj lokZf/kd

¼7-38½ rRi'pkr LVkbyks ¼7-45½ ,oa vatu ¼4-84½

izfr'kr izfrekg FkkA dpukj vk/kkfjr pkjk
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mRiknu i)fr esa iRrh vo'ks"kksa dk feV~Vh ds

vanj vi?kVu Øe LVkbyks] dpukj] vatu]

/koyw esa Øe'k% 15-37] 13-67] 9-05] 8-16 izfr'kr

izfrekg FkkA

 phdw vk/kkfjr izFke ijh{k.k esa phdw $ cszfd,fj;k
czhtsUFkk }kjk lokZf/kd 'kq"d pkjk Hkkj mit

¼6-58 Vu@gs-½ rRi'pkr phdw $ csz- czhtsUFkk $
LVkbykslsafFkl gekVk ¼5-92 Vu@gs-½] phdw $

cgqo"khZ; Tokj ¼fdLe $ dks ,Q-,l- 29½ ¼4-96

Vu@gs-½] phdw $ pjkbZ fxuh ¼4-89 Vu@gs-½

RkFkk phdw $ pjkbZ fxuh $ ,l- gekVk ¼4-73
Vu@gs-½ izkIr gqvkA

 vke vk/kkfjr m|ku pkjk i)fr esa vke $ fxuh

?kkl ¼ch-th-&2½ ls lokZf/kd 'kq"d pkjk ¼8-35

Vu@gs-½ izkIr gqvk] rRi'pkr vke $ fxuh ?kkl

$ ,l- gekVk ¼7-41 Vu 'kq"d Hkkj@gs-½] vke $

fxuh $ ,l fl;kczkuk ¼7-33 Vu@gs-½ ls 'kq"d

pkjk izzkIr gqvkA

 vkB o"kZ iqjkus lsc ds ckx esa vkpZMZ ?kkl }kjk

lokZf/kd ¼5-28 Vu 'kq"d Hkkj@gs-½ rRi'pkr

Vky QsLdq ¼3-9 Vu 'kq"d Hkkj@gs-½] lQsn Dyksoj

¼3-41 Vu 'kq"d Hkkj@gs-½ rFkk jsM Dyksoj ¼1-52

Vu 'kq"d Hkkj@gs-½ izkIr gqvkA

i zkd ‘fr d  l al k/ ku  , oa e ‘nk LokLF;  i zca/ ku

 fxuh $ ¼yksfc;k&cjlhe½ Qly i)fr esa

'krizfr'kr vuqeksfnr iks"kd rRo dkcZfud [kkn

¼50 Vu lM+h xkscj dh [kkn@gs-½ nsus ls

lokZf/kd gjk pkjk mRiknu ¼97-5 Vu@gs-½ izkIr

gqvkA ladj usfi;j cktjk vk/kkfjr pkjk mRiknu

i)fr esa 50 izfr'kr vuqeksfnr moZjd $ 25

izfr'kr oehZ dEiksLV $ tSfod [kkn nsus ls

vf/kd gjk ,oa 'kq"d pkjk izkIr gqvk rFkk nyguh

Qlyksa fd tM+ksa esa vf/kdkf/kd xkWBs ik;h x;hA

 yksfc;k esa bestkFkkik;j nj 0-1 fd-xzk- lfØ;

rRo@gs- [kjirokj vadqj.k ds iwoZ rFkk ,d

ifg;k pfyr gksbax ¼cqokbZ ds 20 fnu ckn½ djus

ls lkFkZd :Ik ls vf/kd gjk ,oa 'kq"d Hkkj izkIr

gqvk rFkk [kjirokj dh la[;k de ik;h x;hA

blh rjg Tokj ,oa ladj usfi;j cktjk esa

vkWDlkMk;ftZy nj 0-9 fd-xzk- lfØ; rRo@gs-

[kjirokj vadqj.k ds iwoZ $ 2]4 Mh nj 1-0 fd-

xzk- lfØ; rRo@gs- cqokbZ ds 25 fnu ckn iz;ksx

djus ls lokZf/kd gjk pkjk ,oa U;wure [kjirokj

ik;s x;sA

 Tokj vk/kkfjr Qly Øe esa U;wure d"kZ.k fØ;k

¼[kjhQ½ & 'kwU; d"kZ.k fØ;k ¼jch½ $ lsLcsfu;k

ds dVkbZ NVkbZ ls izkIr tSo inkFkksZ dk efYpax

djus ls lokZf/kd gjk pkjk izkIr gqvkA

 lkekU;] yo.kh; &{kkjh; ,oa vEyh; feV~Vh ds

fy, mi;qDr QkWLQsV ?kksyd dod dks iF̀kd

dj igpku fd;k x;kA

 iz;ksx'kkyk esa nl dod iztkfr;ksa dks iF̀kd dj

muds }kjk QkWLQksjl] ftad ,oa ykSg uSuks ikfVZfdy

dks la'ysf"kr djus ds fy, igpkuk x;kA N%

{kerk /kkjd dod iztkfr ¼,Lijftyl Lisfll½

dks jk[k QkWLQsV }kjk uSuksa QkWLQsV esa cnyus

gsrq l{ke ik;k x;kA yksfc;k cht dks 100 ih ih

,e uSuksa dkWij vkDlkbM }kjk cht mipkfjr

djds vuqeksfnr dkWij lYQsV fNM+dko ds cjkcj

ik;k x;kA blh rjg Tokj ¼,eih pjh½ dks 750

ih ih ,e uSuksa ftad vkDlkbM }kjk mipkfjr

djus ij ftad ,d=hdj.k ¼41-3µ xzk-@xzk-½ ik;k

x;kA

p kj k cht  v uql a/ kku  , oa mRi knu

 isuhlsVe isMhlhysVe esa igyh ckj lwMksfofoisjh

dk izkdf̀rd ?kVuk ns[kh x;hA
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 Økblksiksxku Qqyol esa 100 ih ih ,e dkbusfVu

rFkk lsfgek ujoksle esa 200 ih ih ,e Vhok dk

fNM+dko djus ls cht Hkjus dh {kerk esa Øe'k%

11 ,oa 24 izfr'kr of̀) ik;k x;kA

 yksfc;k cht dks ikyhej] iks"kd feJ.k ,oa

izksVsDVsUV dh dksfVax] nhukukFk ?kkl dh cnyh

gqbZ fVdMh rduhdh rFkk bfUMxksQsjk cht dk

LdsjhfQds'ku djus ls cht dh xq.koRrk vadqj.k

ds ifjis{k esa vPNk ik;k x;kA

 'kq"d ifjfLFkfr esa vatu ?kkl ds cht mRiknu

ds fy, calr _rq loksZRre ik;k x;kA

p kj k&Ik’ kq/ ku  mRi knu i ) fr

 egqvk dh ifRr;ksa ls izkIr fQuksfyd dEikmUM

,e ,y&7 dks Ik'kqvksa ds Hkkstu esa 1 izfr'kr dh

nj ls feykus ij Ik'kqvksa ls mRiUu ehFksu xSl ds

mRiknu esa deh ik;h x;hA ,e ,y&7 ds

vkiwfrZ ls Hkkstu dh ikpdrk esa Hkh deh ntZ dh

x;hA

 izkdf̀rd pjkxkg] ftlesa eq[;r% lsfgek ujoksle]
MkbdsfUFk;e ,uqysVe ,oa gsVjksiksxku dUVkjVl
vkfn ?kklsa Fkh] ls 3-98 ls 4-67 Vu 'kq"d pkjk@gs-

izkIr gqvkA pkjs ds uewus esa 4-88 ls 5-12 izfr'kr

ØwM izksVhu ik;h x;hA

 ou&pjkxkg i)fr esa cdfj;ksa dks pjkus ij ;g

ik;k x;k fd cdfj;ksa us vius 'kjhfjd Hkkj dk

2-54 ls 3-11 izfr'kr rd pkjk [kk;kA cdfj;ksa

esa Vh Mh ,e ,oa ØwM izksVhu dk xzg.k cks;s gq;s

pjkxkg esa lokZf/kd ¼48-2 ,oa 9-49 xzk-@fd-xzk½]

rRi'pkr iqujfothr pjkxkg ¼42-2 ,oa 8-39½

rFkk U;wure izkdf̀rd pjkxkg ¼35-3 ,oa 7-36½ esa

ik;k x;kA

 ftad vkWDLkkbM dks uSuks ikfVZfdy ds :Ik esa nsus

ls eseuksa esa fdlh rjg dk nq"izHkko ugha ik;k

x;kA IykTek ;wfj;k rFkk ØsfVfuu dk Lrj Hkh

iz;ksxkRed eseuksa esa lkekU; eseuksa ds yxHkx

cjkcj ik;k x;kA

 Hknkojh HkSalksa ds C;kr ds dqy nqX/k mRiknu esa

of̀) ntZ dh x;hA Hknkojh HkSal ds ?kh esa 77-3

izfr'kr la+rÌr olk vEy] 21-5 izfr'kr eksuks

vlarÌr olk vEy ,oa 1-1 izfr'kr dksyh vlarÌr

olk vEy ik;s x;sA uLy laj{k.k dk;Z ds

varxZr blds ewy iztuu {ks= tSLks bVkok] vkxjk]

tkykSu] vkSjS;k vkfn esa 4000 ls vf/kd df̀=e

xHkkZ/kku fd;s x;sA

 eDdk rFkk yksfc;k dks var% Qly ds fofHkUu

vuqikrksa tSls 1%1] 2%1 ;k 1%2 esa cqokbZ djus ij]

,dy eDdk ;k yksfc;k cqokbZ dh rqyuk esa vf/

kd pkjk mRiknu izkIr fd;k x;kA HksaM+ksa esa pkjs

dh xzkg;rk cjlhe rFkk tbZ var% Qly esa]

,dy cjlhe ;k ,dy tbZ dh rqyuk esa vf/kd

ntZ dh x;hA

 vatu ?kkl ds 91 firǹzO;ksa ds ewY;kadu ls 15

firǹzO;ksa esa ?kqyu'khy 'kdZjk dh ek=k 75 fe-xzk-

@xzk- ls vf/kd ik;h x;h] tks ;g n'kkZrk gS fd

bu ?kklksa dk iz;ksx vPNh xq.koRrk ds lkbyst

cukus ds fy, fd;k tk ldrk gSA

 ladj usfi;j esa Oghi lqij dk 6 xzk- lfØ;

rRo@gs- ,oa th ,3 dk 1000 ih ih ,e dk

fNM+dko djus ij lokZf/kd gjk pkjk Øe'k%

72-38 ,oa 71-98 Vu@gs- ik;k x;kA

p kj k l al k/ku , oa Ik’ kq v kgkj  d k e’ khuhd j . k]

l aj {k. k , oa v kj {k. k

 ;wfj;k mipkfjr Ik'kq vkgkj fVdfM+;ksa esa vkjEHk

ds nks ekg esa ØwM izksVhu c<+dj 20-31 izfr'kr

ik;k x;k] ,d o"kZ ckn ØwM izksVhu de gksdj

17-11 izfr'kr jg x;k] rFkk jQst ds lkFk
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fVdfM+;ksa dks f[kykus ls nqX/k mRiknu esa 5 ls

13-6 izfr'kr dh of̀) vkdh x;hA

 d'ehj {ks= esa tbZ ds dVkbZ ds nkSjku o"kkZ gksus

ls mlds mRiknu ,oa xq.koRrk izHkkfor gksus dh

laHkkouk dks ns[krs gq;s d"̀kdksa ds ;g ubZ rjg

dk xzhu gkml ¼4 eh × 8 eh½ cukus ds <+x dk

fodkl fd;k x;kA

 ?kkl ls <+ds {ks= ls ikuh ,oa ènk dk cgko ukius

gsrq th-vkbZ- lhV dk eYVh LykV fMokbtj

ftlesa ,d ?kukdkj oDl ,oa ,d vk;rkdkj

pSuy ;qDr ;a= cuk;k x;kA

 cht dh fVdfM+;kW cukus gsrq de [kpZ dh 'kfDr

pfyr e'khu fodflr fd;k x;kA

 jst osM IykUVj] VsªDVj pfyr owe Lizs;j ,oa

e'khu pfyr [kjirokj fudkyus dh e'khu dk

vkadM+k lfgr izek.k izys[k fodflr fd;k x;kA

LFkkukUr j h;  v uql a/kku

 20 vke mRiknd d"̀kdksa us lgHkkfxrk ds lkFk

21-35 ,dM+ vke ds cxh;k esa pkjk mRiknu

fd;k] bl izdkj foxr rhu o"kZ esa dqy 65 ,dM+

vke ds cxh;k esa pkjk mRiknu gksus yxkA bl

lQy xkFkk dk izlkj.k vkdk'kok.kh ,oa nwjn'kZu

ls Hkh gqvkA

 cjlhe cht foi.ku J̀a[kyk ds v/;;u ls irk

pyk fd mRiknd&fdlku dk xzkgd ds }kjk

fn;s x;s ewY; esa 53-7 izfr'kr Hkkxhnkjh Fkk rFkk

foi.ku {kerk lwpdkad 3-5 FkkA tbZ cht mRiknu

dk ykxr % ykHk vuqikr cqUnsy[k.M+ {ks= esa 1-25

rFkk if'peh mRrj izns'k esa 1-71 ik;k x;kA

 var% laLFkkxr izf'k{k.k ds ifj.kke Lo:Ik d"̀kd

efgykvksa dk Kku pkjk Qly] pkjk mRiknu

i)fr rFkk Ik'kq [kku iku rduhd esa 69 izfr'kr

c<+ksRrjh ik;h x;hA

 fofHkUu izn'kZuksa] bZ&pkjk dsUnz bR;kfn }kjk pkjk

mRiknu rduhdh] ènk LOkkLF; ,oa Ik'kq/ku LOkkLF;

laca/kh tkudkjh nsdj pkjk mRiknu dks c<+kok

fn;k x;kA bu fØ;kvksa ds LFkkukUrj.k ls pkjs

dh deh iwjh djrs gq;s vfrfjDr pkjk mRiknu

ds lkFk lkFk Ik'kq/ku ls vf/kd vk; izkIr dh

x;hA

t Sfod  ncko i zca/ ku

 fjtdk esa ekgq] yhQ gkQj] gs;jh dSVjihyj ,oa

FkzhIl dk izHkko ,oa izoyrk ikS/k c<+r ds le;

vyx&vyx ik;k x;kA

 fjtdk esa dhV fu;a=.k gsrq bfeMkDyksfizM 200

,l-,y@0-3 izfr'kr loks ZRre rRi'pkr

,lhVkehfizM 0-25 izfr'kr rFkk ,lhQsV 0-1 izfr'kr

ik;k x;kA

 lefUor dhV izca/ku ds varxZr xgjh xzh"e

tqrkbZ ds lkFk Vªkbdks ,Dl ih ¼5 xzk-@fd-xzk-½

cht mipkj vkSj Vsoqukstksy 0-2 izfr'kr $

bfeMsDyksfizM 1-01 izfr'kr loksZRre rRi'pkr

xgjh xzh"e tqrkbZ vkSj VªkbdksMekZ gkjft;ue
¼5 xzk-@fd-xzk-½ cht mipkj ,oa [kM+h Qly ij

izksfidksustkWy 0-02 izfr'kr $ bfeMkDyksfizM

0-01 izfr'kr ik;h x;hA
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Plant genetic resources and
improvement

 A new single cut variety of oat, JHO-2009-

1 (Bundel Jai-2009-1) was identified for

release under irrigated conditions of central

zone and a new variety of cowpea, Bundel

Lobia-4 was notified for cultivation.

 A black seeded pentafoliate berseem line

was registered as novel genetic stock with

NBPGR, New Delhi.

 Thirty five accessions of temperate and

tropical grasses and legumes have been

collected through exploration. Evaluation

trials were conducted to characterize

germplasm lines of lucerne (267), maize

(90), inbred lines of berseem (135), napier

(78) and 263 lines of temperate grasses and

legumes comprising of tall fescue (25),

orchard grass (26), harding grass (39),

prairie grass (33), timothy grass (30), rye

grass (44), white clover (28), red clover (27)

and sainfoin (11).

 Rejuvenation and seed collection for

conservation of different tropical perennial

grasses viz., Dichanthium annulatum (300),

Heteropogon contortus (406), Chrysopogon

fulvus (54) and Chloris gayana (27) were

continued for second consecutive year.

 Station trials in different crops viz., maize

(24), single cut oat (16), dual purpose oat

(17), Clitoria (14), berseem (9) and BN

hybrid (14) for higher yield were conducted

at Jhansi, Dharwad and Avikanagar.

 In cowpea, F
2 

segregants from 4 selected

crosses were assessed and superior plants

were selected. Resistant plants were

selected from the segregating generation

upon evaluation for hairy caterpillar

Executive Summary

(Spilosoma obliqua) and cowpea yellow

mosaic virus.

 In maize, 38 germplasm lines were found

tolerant to Maydis leaf blight (MLB), 45

lines for Turcicum leaf blight (TLB), WL-7

and MWLT-5/5/22 lines were tolerant to

excessive moisture stress conditions both at

vegetative and reproductive stages.

 Maintenance breeding block for varieties

and facilities for screening under natural

waterlogging conditions were developed.

Abiotic stress management

 Under rainfed condition of Bundelkhand

region, system productivity in terms of

fodder equivalent yield (FEY) was

significantly higher under hedge row based

and integrated crop management package

(ICMP) based cropping systems (43.7 –

46.2 t/ha) compared to traditional

cropping systems. After completion of 5

years, improved organic carbon content in

all the efficient cropping systems were

observed above initial value (0.54%).

 TSH + Sesbania + (Sorghum + Cowpea -

Barley) cropping system performed better

with higher system productivity. Life

saving irrigation and insitu  moisture

conservation (conservation agriculture

based practices) produced highest forage

equivalent yield (93 and 91 t/ha/year) as

compared to rainfed condition (87 t/ha/

year).

 Five models of farmer specific and resource

based integrated farming system (2 rainfed

and 3 irrigated) of 1 hectare size each were

developed for sustainable productivity and

income of farmers in the semi arid region.



IGFRI Annual Report 2015-16
HKK-P �P K-V -L A-

ix

Molecular genetics and biotechnological
research

 A rare self-compatible obligate sexual plant

identified as novel genetic stock in guinea

grass.

 Apomixis specific molecular marker was

validated in diverse populations

segregating for mode of reproduction.

 Differentially expressed genes identified

utilizing suppression subtractive

hybridization (SSH) at meiotic and post-

meiotic phase of embryo-sac (ES)

development in Pennisetum hybrids.

 De novo transcriptome assembly of spikes

at pre-meiotic stage of floret development

was carried out for gene discovery and

marker development in guinea grass.

 SSR markers were developed from the

stress responsive ESTs of rice and their

transferability in Dichanthium annulatum

was evaluated.

Diversification and sustainable
intensification of forage production

 Maximum pruned biomass (kg/plant) as

top feed was obtained from Morus alba

(3.66) followed by Acacia nilotica (3.47) and

Ficus infectoria (1.63). Maximum green

fodder yield (t/ha) was obtained from

Panicum maximum (43.08) followed by

Chrysopogon fulvus (29.58), Cenchrus ciliaris

(27.16), Clitoria ternatea (2.32) and

Stylosanthes seabrana (14.04).

 In fifth year of three tier silvipasture system,

Hardwickia binata and shrub species planted

at 6x6 m spacing produced maximum dry

forage yield of C. ciliaris and S. seabrana

intercropping system (5.87 t/ha) followed

by spacing 6x4 m (5.75 t/ha) and 4x4 m

spacing (5.59 t/ha).

 In H. binata based silvipasture systems, C.

fulvus produced maximum dry forage yield

(6.25 t/ha) followed by C. ciliaris (5.93 t/

ha) and P. maximum (5.47 t/ha). Average

daily body weight gain was 48.57 g in

lambs and 45.33 g in kids when reared

under grazing condition.

 In the fourth year of hortipasture system,

aonla fruit yield was higher (13.3 t/ha)

with contour staggered trenches followed

by continuous contour trenches (10.7 t/ha).

Maximum dry matter (fodder) yield was

also obtained in contour staggered trenches

(6.1 t/ha).

 In the third year of experiment, staggered

trenches produced significantly higher fruit

yield in both cultivars of guava, Lalit (11.63

t/ha) and Shweta (10.26 t/ha) as well as

pasture yield (4.9 t DM/ha).

 Decomposition rate of surface litter was

maximum (7.38%) with aonla leaf followed

by S. hamata (7.45%) and C. ciliaris (4.84%).

In Bauhinia based system with soil buried

leaf litter, the pattern of decomposition

percentage was S. hamata > Bauhinia > C.

ciliaris > C. fulvus (15.37, 13.67, 9.05, 8.16,

respectively).

 In sapota based hortipasture system, sapota

+ Brachiaria brizantha produced highest dry

matter (fodder) (6.58 t DM/ha) followed

by sapota + B. brizantha + S. hamata (6.58

t/ha), sapota + perennial sorghum (var.

CoFS 29) (4.96 t/ha), sapota + grazing

guinea (4.89 t/ha) and sapota + grazing

guinea + S. hamata (4.73 t/ha).

 In mango based hortipasture system,

mango + P. maximum (var. BG2) produced

highest dry matter (fodder) (8.35 t/ha)

follwed by mango + P. maximum (var. BG2)

+ S. hamata (7.41 t/ha), mango + P.

maximum (var. BG2) + S. seabrana (7.33 t/

ha).
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 In eight years old apple orchard, maximum

pasture yield was produced by orchard

grass (5.28 t DM/ha) followed by tall

fescue (3.9 t DM/ha), white clover (3.41 t

DM/ha) and red clover (1.52 t DM/ha).

Managing natural resources and soil
health

 In guinea + (cowpea - berseem) cropping

system, application of 100% recommended

dose of nutrients through organic manure

(50 t FYM/ha) recorded highest green

fodder yield (97.5 t/ha). In BN hybrid based

fodder production systems, application of

50% recommended dose of fertilizers + 25%

vermicompost + biofertilizer consortium

recorded higher green and dry matter

(fodder) yield and profused nodulation in

legume fodders.

 Application of imazethapyr @ 0.1 kg a.i as

pre-emergence and one wheel hoeing (20

DAS) recorded significantly higher green

and dry matter yield and lowest weed

index in cowpea, while application of

oxadiargyl @ 0.09 kg a.i./ha as pre-

emergence + 2,4-D @1 kg a.i./ha at 25 DAS

in sorghum and BN hybrid recorded lower

weed index and higher green fodder yield.

 Minimum tillage (kharif) - zero-tillage (rabi)

+ mulching with Sesbania loppings recorded

higher fodder yield in fodder sorghum

based cropping systems.

 Effective strains of phosphate solubilizing

fungal isolates suitable for normal, saline-

alkali and acid soils were identified.

 Ten fungal species have been isolated and

analyzed for their ability to synthesize

different nanoparticles viz., P, Zn and Fe

nanoparticles using their macro salts under

laboratory conditions. Six potential fungal

species (Aspergillus spp.) are found capable

of synthesizing nano-phosphate using rock

phosphate as substrate in liquid culture.
The availability of Cu in plant system has

increased with 100 ppm nano form of CuO

(nCuO) seed treatment which was at par

with recommended dose of CuSO
4 

in
fodder cowpea. Similarly, accumulation of

Zn (41.3 µg/g) has also increased up to 750

ppm with nZnO treatment in sorghum (MP

Chari).

Forage seed research and its production

 A natural phenomenon of pseudovivipary

was observed for the first time in

Pennisetum pedicellatum species.

 Enhanced seed filling in Chrysopogon fulvus

(by 11%) and Sehima nervosum (by 24%)

were achieved through exogenous
application of 100 ppm Kinetin and 200

ppm TIBA, respectively.

 Seed quality in terms of germination was
boosted through coating with polymer,

nutrient mixture and protectants in

cowpea, by modified pelleting technology

in Dinanath and through mechanical
scarification in Indigofera.

 The spring season was identified as the

most suitable season for quality seed
production in Cenchrus species under arid

conditions.

Forage livestock production systems

 Supplementation at 1.0% level of ML-7, a

polyphenolic compound isolated from
Madhuca longifolia to wheat straw-berseem-

concentrate, oat straw-berseem-

concentrate and sorghum stover-berseem-

concentrate diets reduced in vitro methane
production to 10.11, 28.23 and 19.06 ml/g

DDM against 40.35, 42.75 and 25.23 ml/g

DDM without supplementation,

respectively. Reduction in digestibility of
diets was also recorded with ML-7

supplementation.
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 Experimental natural pasture was

dominated with Sehima nervosum,

Dichanthium annulatum and Heteropogon

contortus grasses and yielded 3.98 to 4.67 t

DM/ha. Herbages sampled from different

grazing blocks contained 4.88 to 5.12% CP.

 During the post growing season herbage

consumption of goats in different

silvipasture stands varied from 2.54 to

3.11% of the body weight. Goats’ TDN and

CP intakes (g/kgW 0.75) were maximum

(P<0.01) on sown pasture (48.2 and 9.49)

compared to reseeded (42.2 and 8.39) and

natural (35.3 and 7.36) pastures.

 Supplementation of nano form of zinc oxide

in growing lambs did not show any

apparent toxic effect. Plasma urea (33.3 vs

32.9 mg/dl) and creatinine (0.9 vs 1.1 mg/

dl) levels were comparable between

experimental and control lambs.

 In Bhadawari buffalo, lactation milk yield

and wet average were recorded as 1410

and 4.17 kg, respectively. Bhadawari milk

contained 77.3, 21.5 and 1.1% of saturated

fatty acid, mono unsaturated fatty acid and

poly unsaturated fatty acid, respectively.

 Maize intercropped with cowpea in 1:1 and

1:2 line ratio yielded higher green fodder

(57.77 and 57.30 t/ha, respectively) than

sole maize (53.82) and sole cowpea fodder

(48.67 t/ha) at 60 days after sowing.

Jalauni sheep had 2.59% higher intake

when berseem-oat was intercropped in 1:2

ratio than on sole oat (2.51%) and berseem

fodder (2.15%) after 60-75 days of sowing.

 Evaluation of Cenchrus germplasm (91)

revealed 15 accessions had soluble sugar

more than 75 mg/g DM and can be

exploited for developing Cenchrus cultivars

for quality silage preparation.

 Application of whip super @ 6 g a.i./ha

and GA
3
 @ 1000 ppm produced higher

green fodder of BN hybrid (72.38 and 71.98

t/ha) than control (67.58 t/ha).

Mechanization, conservation and
fortification of feed and fodder
resources

 In urea treated feed pellets, the CP

increased up to 20.31% in first two months

and reduced gradually up to 17.11% after

one year and the roughage based feed

pellets increased the milk yield from 5 to

13.6%.

 To measure the runoff and soil losses in the

fields covering grasses, a multi-slot divisor

comprised of one cubical box and one

rectangular channel section made up of GI

sheet has been designed.

 Prototype of low cost power operated tyre

type seed pelletizer has been developed.

 Prototype feasibility testing has been

conducted for raised bed planter, tractor

operated boom sprayer and engine

operated walk behind power weeder.

Translational research

 Under participatory fodder production in

mango orchards, twenty mango growers

cultivated fodder crops in inter-row spaces

of mango covering 21.35 acres. The success

of this methodology was scaled up by

broadcasting the experiences of 18 mango

growers through community radio station

and telecasting through Doordarshan.

 Berseem seed marketing chain analysis has

indicated 53.4% farmer-producer share in

consumer rupee with marketing efficiency

index of 3.5. The B:C ratio in oat seed

production was found as 1.25 in

Bundelkhand and 1.71 in western UP.
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 Introduction of inter-institutional training

module resulted in increase of farm women

knowledge level by 69% on fodder crops,

fodder production systems and feed

technologies.

 Scaling up of fodder technologies with

diverse activities to address health of soils,

animals and humans were carried out

through different modes like

demonstrations, e-chara kendra, etc. These

activities have led to transforming the

villages from fodder deficit to fodder surplus

with increase in income from livestock.

Biotic stress management

 In lucerne crop, occurrence of various pests

such as aphids (Acyrthosiphon pisum, Aphis

craccivora), leaf hoppers, hairy caterpillars

and thrips were found in different growth

periods with varied intensity.

 Insecticides imidacloprid 200 SL @ 0.3 ml/

l was found to be superior followed by

acetamiprid @ 0.25 g/l and acephate @ 1

g/l to control pests of lucerne.

 Deep summer ploughing + seed treatment

of Tricho XP (5g/kg seed) along with foliar

spray of tebuconazole (0.02%) +

imidacloprid (0.01%) found to be the most

effective followed by deep summer

ploughing and seed treatment with T.

harzianum (@ 5g/kg seed) along with foliar

spray of propiconazol (0.02%) +

imidacloprid (0.01%).
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ICAR-Indian Grassland and Fodder

Research Institute (ICAR-IGFRI), an institute of

national importance was established at the heart

land/reservoir location for diverse grasses in

1962 by Government of India to conduct

organized scientific research especially on

grasslands and fodder production and their

utilization. On 1st April, 1966, it became a part

of the Indian Council of Agricultural Research

(ICAR). Later in 1972, the All India Coordinated

Research Project on Forage Crops was created

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

Sciences, Grassland and Silvipasture

Management and Plant Animal Relationship.

Among 7 divisions, the last two divisions are

unique to this Institute. It also has five units viz.,

PME, HRD, ATIC, ITMU and AKMU and a

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. In

addition, one regional station for eastern India

is being considered at appropriate level.

IGFRI has been certified with ISO 9001:

2008 for the Quality Management System. This

year, the institute took a lead in successfully

organizing the twenty third International

Grassland Congress (IGC 2015) for the first time

in India, showcasing all the technologies of the

institute among international scientists and

organizations.

ICAR-IGFRI, being quinquagenarian is

actively involved in conducting, collating and

coordinating systematic forage research,

transfer of new technologies and also offers

training to the various organizations as well as

to farmers, forest officers and other stake

holders. The institute is endeavouring in basic

and applied research in both cultivated as well

as range species in the fields of 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. In order to

address the continuously growing problems of

fodder shortage and lack of quality forages,

IGFRI is thriving through various research

projects at various levels like Institute, Inter-

Institute, Externally funded and International

collaborative projects in various divisions.

Emphasis is being given on multiple outreach

programmes, viz., National Initiative on Fodder

Technology Demonstration (NIFTD), Adarsh

Chara Gram and model villages, Mera Gaon

Mera Gaurav (MGMG), Pradhan Mantri

ICAR-IGFRI: An Introduction
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Adarsh Gram Yojana (PMAGY), Sansad

Adarsh Gram Yojana, Unnat Bharat Abhiyan

etc. to demonstrate the developed technologies

at the doorsteps of the farmers and stakeholders.

Towards enhancing the genetic resources,

35 germplasm accessions of temperate and

tropical grasses and legumes were collected and

833 accessions of different species were

evaluated and characterized for their yield and

related traits. In the present year, 2015-16, a

new single cut variety of oat, JHO-2009-1

(Bundel Jai-2009-1) was identified for release

under irrigated conditions of Central zone and

a variety of cowpea, Bundel Lobia-4 was

notified for cultivation. A black seeded

pentafoliate berseem line was registered as novel

genetic stock with the NBPGR, New Delhi. In

maize, 38 germplasm lines were found tolerant

to Maydis leaf blight (MLB), 45 lines for

Turcicum leaf blight (TLB), WL-7 and MWLT-

5/5/22 lines were tolerant to excessive moisture

stress conditions in vegetative and reproductive

stages. Maintenance breeding block was

developed for maintaining varieties developed

by IGFRI and facilities for screening under

natural waterlogging were also developed at

Central Research Farm.

To mitigate the effects of climate change,

institute has started developing fodder based

contingent crop planning modules and climate

resilient forage production systems. Tri Specific

Hybrid + Sesbania + (Sorghum + Cowpea -

Barley) cropping system performed better with

higher system productivity. In BN hybrid based

fodder production systems, application of 50%

recommended dose of fertilizers + 25%

vermicompost + biofertilizer consortium

recorded higher green and dry fodder yield and

nodulation in legume fodders. Application of

imazethapyr @ 0.1 kg a.i as pre-emergence and

one wheel hoe (20 DAS) recorded significantly

higher green and dry matter yield, lowest weed

index in cowpea, while application of

oxadiargyl @ 0.09 kg a.i./ha as pre-emergence

+ 2,4 D @ 1 kg a.i./ha at 25 DAS  in sorghum

and bajra napier hybrid recorded lower weed

index and higher green fodder yield. Deep

summer ploughing + seed treatment of Tricho

XP (5g/kg seed) along with foliar spray of

tebuconazole (0.02%) + imidacloprid (0.01%)

found to be most effective followed by deep

summer ploughing and seed treatment with T.

harzianum (@5g/kg seed) along with foliar spray

of propiconazole (0.02%) + imidacloprid

(0.01%).

In the field of application of modern

sciences, nanotechnology is being exploited for

enhancing fodder production. Six fungal species

(Aspergillus spp.) were found capable of

synthesizing nano-phosphate using rock

phosphate as substrate in liquid culture. The Cu

availability in plant system was increased with

100 ppm nCuO seed treatment which was at

par with CuSO
4 

RDF treatment in fodder

cowpea. Supplementation of nano form of zinc

oxide in growing lambs did not show any

apparent toxic effect. Plasma urea (33.3 vs 32.9

mg/dl) and creatinine (0.9 vs 1.1 mg/dl) levels

were comparable between experimental and

control lambs.

In the basic studies, a natural phenomenon

of pseudo-vivipary was observed for the first

time in Pennisetum pedicellatum  species.

Enhanced seed filling in Chrysopogon fulvus (by

11%) and Sehima nervosum (by 24%) were

achieved through exogenous application of 100

ppm Kinetin and 200 ppm TIBA respectively.

Supplementation at 1.0% level of ML-7, a

polyphenolic compound isolated from Madhuca

longifolia to wheat straw-berseem-concentrate,
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oat straw-berseem-concentrate and sorghum

stover-berseem-concentrate diets reduced in

vitro methane production to 10.11, 28.23 and

19.06 ml/g DDM against 40.35, 42.75 and 25.23

ml/g DDM without supplementation,

respectively. Reduction in digestibility of diets

was also recorded on ML-7 supplementation.

Prototype of low cost power operated tyre type

seed pelletizer has been developed.

Participatory fodder production was done

successfully as an inclusive approach in mango

orchards; twenty mango growers cultivated

fodder crops in inter-row spaces of mango

covering 21.35 acres, for three years. Berseem

seed marketing chain analysis has indicated

53.4% farmer-producer share in consumer

rupee with marketing efficiency index of 3.5.

The B:C ratio in oat seed production was found

as 1.25 in Bundelkhand and 1.71 in western

UP.

Under extension services, a total of 4024

artificial inseminations were done in breeding

tract of Bhadawari buffalo during the year 2015-

16 and a total of 906 progenies were recorded

out of the inseminations (3177) done during the

year 2014-15. In the Adarsh Chara Gram

project, 264 farm families were benefitted

through surplus fodder availability by adopting

technologies developed by IGFRI.  The institute

has developed grasslands as common property

resources (CPRs) in Gujarat, Rajasthan, Bihar

in association with state governments and

NGOs, and conducted various outreach

programmes in Bundelkhand, Leh,

Chhattisgarh and all over the country through

NIFTD allowing us to showcase our

technologies. Interventions by IGFRI had

encouraged farmers to take up fodder in

orchards and fodder seed production under

entrepreneurial mode.
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This year, the southwest monsoon set over

the south Andaman Sea on 16th May, four days

earlier than the normal date. Thereafter,

monsoon advanced further over remaining

parts of Andaman Sea, some more parts of

southeast Bay of Bengal and some parts of

southwest and east central Bay of Bengal. The

southwest monsoon set in over Kerala on 5th

June, 4 days later than its normal date. The

setting of southwest monsoon over Kerala was

associated with strengthening and eastward

movement of Madden Julian Oscillation (MJO)

through the Indian ocean. Monsoon covered

central Arabian Sea, some parts of north

Arabian Sea, entire south Peninsula, and most

parts of central and northeast India by 14th June.

The SW monsoon progressed rapidly and

arrived over parts of north India well before time

and covered the entire country on 27th June.

Thereafter, the rainfall activity reduced

substantially over the major parts of south

peninsular and central India, in the wake of

unfavorable phase of MJO. However this

activity leads to weak monsoon circulation

pattern over central India and the western part

of axis of monsoon trough laying close to

foothills of the Himalayas. This caused subdued

rainfall activity over major parts of central and

Peninsular India during the first week of July.

The third & fourth week of July witnessed rapid

movement of number of disturbances in mid

latitude westerlies, in the form of cyclonic vortex

and, the active monsoon trough caused active

to vigorous monsoon conditions over central

India and western Himalayan region.

Thereafter, the weakening of low pressure area

and subsequent shifting of monsoon trough more

northwards at the foot hills of Himalayas, led

to weak monsoon flow pattern thereby keeping

the rainfall activity confined to the east and

northeast India during the second week. The

rainfall activity over the northwestern parts of

Rajasthan remained subdued since last week

of August. A change over in the lower

tropospheric circulation pattern over the region

from cyclonic to anti cyclonic resulted in the

withdrawal of southwest monsoon from the

northwestern parts of Rajasthan on 4 th

September. On 16 th October,  monsoon

withdrew from entire country.

Rainfall pattern

The total rainfall during the rabi season

(October, 2014-April, 2015) was 137.8 mm in

16 rainy days (Fig. 2.1). The season received

excess rainfall by 144.5 % from its long period

average (56.3 mm).  Rainfall received during

the 50th SMW was quite beneficial to the rabi

crops in the region (Fig. 2.2). However rainfall

during the 11th (14.8 mm) and 13th SMW (15.6

mm) was unfavorable to many crops of the

region.

Fig. 2.1. Seasonal rainfall distribution pattern along
with percentage departure (%D) from its normal at
Jhansi

C
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2 Weather & Crops
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As regards the kharif season (June to

October) during 2015, the monsoon was active

during the month of June (23-26 SMW) due to

strong mid latitude wave activities which had

significant rainfall distribution over the

Bundelkhand region and the rainfall during the

period was 66.5 mm in 5 rainy days (Fig. 2.3)

rainfall deficiency was 31% from its long period

average (868.8 mm)

Temperature

Mean maximum and minimum

temperatures were lower by 2.24 and 0.95oC

than their corresponding normal during rabi

season. However, in Kharif season, mean

maximum and minimum temperatures were

higher by 1.05 and 0.60oC than their

corresponding normal.

In July, the subsequent 4 weeks i.e 27-30th

SMW received good amount of rainfall in 15

rainy days. But rainfall deficiency from the

normal was in the range of 11.8 to 78.7% except

29th SMW. Again, 33rd and 35th weeks received

rainfall to the tune of 171.6 and 75.2 mm

respectively and the rainfall was in excess in

the range of 20-133.3%. Subsequent 4 weeks did

not receive any rainfall and thus terminal

drought arisen and almost all crops were

affected in this region.  Monsoon withdrew in

the third week (34th SMW) of August. The

rainfall during kharif season was 602.2 mm and

Fig. 2.2. Weekly rainfall distribution pattern during
rabi (2014-2015) at Jhansi

Fig. 2.3. Weekly rainfall distribution pattern during
kharif (2015) at Jhansi

In rabi season, both maximum and

minimum temperatures were higher in the

month of October and November in the range

of 0.23 to 3.6oC. Whereas, in subsequent weeks

(December to February), the maximum

temperatures were below normal in the range

of 1.6 to 8.2oC. Temperatures during March and

April were also lower as compared to their

normal values (Fig. 2.4). However, minimum

temperature during January and February i.e

1-9 SMW was lower in the range of 1.5 to 3.9oC

except 5 th SMW which experienced low

temperature to the tune of 3.6oC from its normal

value. From 10th SMW onwards, minimum

temperature again oscillated below to their

corresponding normal values and it was as low

as 4.15oC during 18th SMW. The rabi season was

comparatively cooler than the normal year, as

Fig. 2.4. Seasonal anomaly in maximum (MaxT) and
minimum (MinT) temperatures during rabi (2014-15)
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maximum and minimum temperatures were

significantly lower in the range of 2.2 to 0.95oC

from the normal.

In kharif crop growing season (27 to 44th

SMW), maximum temperatures were lower

from their corresponding normal temperature

in the range of 0.01 to 1.3oC during the month

of July (27 to 30th SMW) except in one week

(27th). However, minimum temperatures during

these weeks were higher from their normal

values in the range of 0.65 to 1.84oC (Fig. 2.5).

Further, 13 weeks (31-43 SMW) experienced

higher maximum temperature from their

normal in the range of 0.46 to 4.75oC. Minimum

temperature oscillated between 17.8 (in 42nd)

to 24.3oC (in 31st SMW) and it was higher in

the range of 0.13 to 2.19oC and thus, whole

August to October season experienced higher

temperature. The increase in temperatures

during the kharif season in turn increased the

evaporative demand of atmosphere and it was

unfavorable for kharif crops looking into the

terminal drought.

December and varied from 1.7 to 3.2 mm/day.

Thereafter in the month of January and

February (1-9th SMW) the evaporation rate was

slightly higher from its corresponding normal.

However, in the month of March and April the

evaporation rate was lower from its normal

value and varied from 3.7 to 8.0 mm/day.

Evaporation

Mean rabi season evaporation rate (4.5

mm/day) was slightly lower (7.6 %) than the

normal (4.8 mm/day). The evaporation rate

was higher during the month of November and

Fig. 2.5. Weekly anomaly pattern of maximum and
minimum temperature during kharif (2015) season

In kharif season (Fig. 2.6), evaporation rate

varied from 4.2 (41st SMW) to 10.7 mm/day (27th

SMW) with a mean of 7.72 mm /day and it

was significantly 57% higher from its normal

value (4.91mm/day). In the month of August

and September the evaporation rate was as high

as 7.7 mm/day in 36th SMW and oscillated

between 4.4 to 7.7 mm/day. However, again

in the month of October, the evaporation rate

was higher from its normal value and varied in

the range of 4.2 to 7.0 mm/day to their

corresponding value (3.1-4.1 mm/day)

Sunshine hours

Mean rabi season bright sunshine hours

(7.5hrs) was lower by 11.3% from its normal

(8.4 hrs) and varied from 2.0 hrs in 3rd SMW to

10.6 hrs in 12th SMW (Fig. 2.7). The bright

sunshine hours were below 5 hrs during the

month of December-January (51st- 4th SMW) due

to cold wave condition.

Fig. 2.6. Seasonal actual (A) and normal (N)
evaporation along with percent departure from
normal.
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Thereafter, the weekly bright sunshine

hours gradually increases and it become as high

as in the 12th SMW. Weekly bright sunshine

hours were more than 8 hrs during the month

of March and April and it was slightly lower

from their respective normal values.

Relative humidity pattern

Mean rabi season morning relative

humidity was at par from its normal value

(82.2%). Morning relative humidity was varied

from 47% to 94% during the kharif season.

Weekly annual afternoon relative humidity

varied from 19% in 18th SMW to 88% in 4th SMW

with a mean of 46.1%. The mean seasonal after

noon relative humidity was 35% higher than

its normal value. Relative humidity (afternoon)

was higher in the month of January and

February and it oscillates in the range of 45 to

85% (Fig. 2.8). Mean kharif season morning

relative humidity was slightly lower (79.5) from

its normal value (82.8%).  Morning relative

Fig. 2.7. Seasonal actual (A) and normal  (N) bright
hours of sunshine along with % departure

humidity varied from 76% in 41st week to 94%

in 29th SMW. Whereas, the afternoon relative

humidity was at par with its normal value

(52.1%) and varied in the range 36% (in 42nd

SMW) to 78% (in 29th SMW).

Wind velocity

Mean rabi season wind velocity (3.56 km/

hr) was slightly lower by 3.5% from its normal

(3.69 km/hr) values. In the month of November

and December (45-52nd SMW) the wind velocity

varied from 1.9 to 3.5 km/hr from its normal

value (1.6-2.4 km/hr). Similarly, the month of

January and February experienced slightly

higher wind velocity. However, the month of

March and April experienced lower wind

velocity in the range of 3.1 to 4.7 km/hr. In kharif

season, the mean wind velocity was 5.9 km/hr

from its normal value (5.54 km/hr) and it was

slightly higher by 6.3%. Wind velocity was found

to be higher during 34th-41st SMW and varied

from 3.6 to 6.5 km/hr.

Fig. 2.8. Seasonal actual (A) and normal (N) afternoon
relative humidity along with percent departure
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Research Achievements

C
H

A
P

T
E

R

3
3.1 Program: Plant genetic resources

and genetic improvement of forage
crops

3.1.1 Collection, evaluation and conserva-
tion of forage crops germplasm
(CI 1.6)

Plant exploration and germplasm collection

During the year 2015-16 plant exploration

and germplasm collections were undertaken in

the Budgam district of Jammu and Kashmir,

Bundelkhand regions of Uttar Pradesh and

Dharwad district of Karnataka. Through the

exploration, 35 accessions of temperate and

tropical grasses and legumes have been collected

and will be characterized during the year 2016-

17.

Evaluation of Lucerne germplasm

Characterization and evaluation of

collected germplasm was carried out to find out

promising accessions for various traits and

rejuvenation of the collections available in MTS

for their continued maintenance and transfer

of the material to LTS. 267 lines of Lucerne were

evaluated for second year in an augmented

design including 22 lines collected from Kutch

region of Gujarat. Three checks viz., Chetak, RL-

88 and Anand-2 were included. Based on the

performance for 02 years (2014-15 and 2015-

16) high yielding accessions were identified

(Table 3.1.1).

Rejuvenation of grasses

Seven hundred eighty seven accessions of

grasses viz.,  Dichanthium annulatum (300),

Heteropogon contortus (406), Chrysopogon fulvus

(54) and Chloris gayana (27) were rejuvenated

by transplanting in augmented design during

2015-16 (Table 3.2.2).

Table 3.1.1. Compiled evaluation data of Lucerne germplasm

 Plant 
height 

(cm) 

Green 
biomass 

/plant 

(g) 

Dry 

biomass 

/plant 

(g) 

Number 
of  

tillers 

Length 
of 

main 
branch 

(cm) 

Number  
of inter- 
nodes / 
main 

branch 

Inter-
node 

length 

(cm) 

Leaflet 
length  
(cm) 

Leaflet 
width 

(cm) 

Leaflet 

width 

/length 

ratio 

Length 
of 

spike 

(cm) 

Checks 

Chetak 70.37 434.15 148.14 26 71.96 16 7.05 2.94 1.23 0.42 1.90 

Anand 2 64.89 408.60 139.69 24 67.25 15 6.84 2.96 1.22 0.42 1.99 

RL-88 70.48 361.94 123.80 28 72.47 15 7.52 2.90 1.18 0.41 1.90 

High yielding accessions 

IL-07-130 87.63 1002.86 338.19 33 88.25 14 6.67 4.5 2.30 0.51 3.5 

1/11 83.13 1000.00 335.33 48 84.25 20 7.50 4.6 2.00 0.43 3.8 

1/16 62.29 800.00 269.67 44 43.58 20 7.00 2.5 1.00 0.40 2.5 
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Rejuvenation of maize and oats germplasm

One hundred seventeen accessions of

fodder maize (Zea mays) and 390 accessions of

oats (Avena sativa) were sown in 2015-16 for

rejuvenation.

Maintenance of National Active Germplasm
Site (NAGS)

As the part of NAGS activity, accessions

of different perennial grasses viz., marvel grass

(Marvel 2008-1), guinea grass (RSDGG-12,

TNGG-062) and BxN hybrid (TNCN-074) were

maintained and rooted slips of identified BN

hybrid variety RBN-2011-12 were planted for

multiplication.

Mid Term Storage (MTS)

Eight accessions of temperate forage crops

from RRS Srinagar and subset of germplasm

from RRS Dharwad comprising of 150

accessions deposited in MTS. One accession

each of oats (EC869429) and berseem

(EC869417) vide import permit number 503/

2015 and 507/2015 respectively, received from

Uzbekistan and deposited.

Long Term Storage (LTS)

Seeds of 324 accessions comprising of oats

(100) and eight temperate fodder grasses and

legumes (224) were deposited at NBPGR New

Delhi for long term storage.

Maintenance breeding

Maintenance of the genetic purity of the

varieties developed by the institute has been

taken on priority basis and a maintenance

breeding block developed at the Research Farm.

In the first year maintenance of varieties of

cowpea (Kohinoor, BL-1, 2 and 4), cluster bean

(BG 1, 2 and 3), sem (Bundel sem 1), oats ( JHO

822, JHO 851, JHO 99-1, JHO 99-2 and JHO

2004) berseem (Wardan, BB 2 and BB 3) were

taken up as per prescribed procedure.

Maintenance breeding in grasses was also

initiated by planting of released varieties of

guinea grass, Heteropogon, Chrysopogon and

Cenchrus.

3.1.2 Genetic improvement of maize (Zea

mays)

Evaluation and rejuvenation of germplasm

Ninety maize germplasm lines consisting

of IGFRI-collection and CIMMYT lines along

with checks were evaluated to find out

promising line(s) for various fodder traits. 8

promising lines were found to be good for

fodder yield (per day productivity). Seeds of

promising lines were being multiplied for

deposition in MTS module for its continuous

maintenance and subsequent transfer of the

material to LTS.

Table 3.2.2. Details of rejuvenation of grasses germplasm

Common name Botanical name Accessions 
sown 

(No.) 

Accessions 
transplanted 

(No.) 

Rejuvenation
(%) 

Accessions of 
fresh seed 

deposited in 
MTS (No.) 

Marvel grass  Dichanthium annulatum 311 300 96.4 300 

Lampa  grass  Heteropogon contortus 545 406 74.5 338 

Dhawalu grass  Chrysopogon fulvus 136 54 40.0 42 

Rhodes grass  Chloris gayana 59 27 46.0 27 

Total  1051 787 75.0 707 
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Preliminary evaluation trial for excessive
moisture stress

Twenty four lines consisting of African tall

(maize) and Teosinte (Zea mexicana) as parents,

CML lines and pre-breeding lines (Maize x

Teosinte crosses) were evaluated in pot and

natural water logging condition during Kharif-

2015. Water logging was imposed for 10 days

at different crop stages in pot experiments (Fig.

3.1.1), while it was imposed from pre-tasselling

stages to maturity in field conditions. Morpho-

physiological data was recorded from each line.

The preliminary results indicated that lines,

MWL-7 and MWLT-5/5/22 were tolerant to

excessive moisture stress conditions in vegetative

to reproductive stages.

turcicum leaf blight (TLB) caused by Exserohilum

turcicum and maydis leaf blight (MLB) caused

by Bipolaris maydis in maize. Each line was

scored for TLB incidence at dough stage using

standard 1-5 scale (Laxminarayan and

Shankarlingam, 1983) and for MLB, a scale

recommended by Shekhar and Kumar (2012).

Out of the 90 germplasm lines evaluated under

natural epiphytotic conditions at IGFRI, Jhansi

during kharif 2015, 38 lines were tolerant to

MLB and 45 for TLB.

AICRP-maize trial

One IVT trial was conducted consisting of

8 entries in 3 replications. Two entries (JHM-

15-1 and JHM-15-2) were contributed

from IGFRI-Maize breeding programme.

Morphological data on days to anthesis, L/S

ratio, GFY in q/ha, plant height and DMY in

q/ha was recorded and statistically analyzed.

3.1.3 Breeding dual purpose, erect and
early maturing cowpea (RSD 25)

Evaluation of F
1
s and segregating generations

At Dharwad, based on per se performance

of parents, four parents viz., MFC-09-12, BL-2,

UPC-9202 and UPC-622 were identified as

desirable genotypes for seed and green fodder

related characters. Based on per se performance

of F
1
’s, four crosses namely SWAD x BL-2, MFC-

09-12 x UPC-9202, MFC-09-12 x BL-2 and

UPC-8705 x UPC-5286 were identified as

desirable ones for seed and green fodder related

characters.

Among F
2
 populations of the two crosses

(MFC-09-12 x BL-2 and UPC 622 x EC 4216)

the frequency of desirable segregants isolated

based on green fodder yield per plant, seed yield

per plant, stover yield per plant and days to

maturity varied from 10 to 50 per cent. The

amount of variability generated by the F
2

segregating populations for plant height,

number of secondary branches per plant, days

Fig. 3.1.1. Evaluation of germplasm lines under A)
natural water logging and B) in pot experiment

Biotic stress

A field experiment was conducted to

identify the sources of resistance against
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to first flowering, days to maturity, number of

pods per plant, pod length, seed yield per plant,

green fodder yield per plant, dry matter content,

stover yield per plant and crude protein content

was considerably high. Whereas, for some of

the characters such as number of primary

branches per plant, leaf to stem ratio, number

of seeds per pod, pod length and test weight,

the variation generated was relatively low. At

Jhansi, F
1
s of cross IGFRI-95 x BL-1 were

advanced to F
2 
generation (Table 3.3.3).

and grain yield characters. The identified

promising lines with earliness, erect types and

high biomass and grain yield will be advanced

to further (F
4
 and F

5
) generations.

Reaction of parents, crosses and F
2
s to hairy

caterpillar and yellow mosaic virus

At 30 days after sowing (DAS), all the

parents and crosses were in the category of

highly resistant to hairy caterpillar (Spilosoma

obliqua) and cowpea yellow mosaic virus. At 90

The estimates of phenotypic co-efficient of

variation (PCV), genotypic co-efficient of

variation (GCV), heritability, genetic advance

and genetic advance over mean (GAM) in two

F
2
 segregating populations indicated that the

high PCV, GCV, heritability and GAM was

recorded for plant height, number of primary

branches per plant, number of secondary

branches per plant, number of pods per plant,

seed yield per plant, green fodder yield per

plant, leaf to stem ratio and stover yield per

plant. Moderate PCV and GCV followed high

heritability and GAM values were reported for

pod length, number of seeds per pod, test

weight, dry matter content and crude protein

content.

The selected superior F
2
 segregants were

grown during kharif 2015 and selections among

F
3
 families (5-7 lines) were done based on fodder

Table 3.3.3. Superior segregants in F
2
 population for various characters over checks

* Values in parenthesis are percentage (a - superior segregants scored over check, b - superior segregants scored over
check II)

DAS, all parents except one (UPC-622)

expressed moderately resistant reaction to hairy

caterpillar. In case of cowpea yellow mosaic

virus, all the parents exhibited resistant

reaction. All the crosses except two (SWAD x

MFC-09-12 and UPC-8705 x BL-2) were in the

category of moderately resistant. In case of

cowpea yellow mosaic virus, all the crosses were

in the resistant to moderately resistant category.

In F
2
 populations of two crosses, single

plants scored against hairy caterpillar and

cowpea yellow mosaic virus, all were in highly

resistant to moderately resistant category at 30

DAS. Ninety per cent of plants were in highly

resistant to moderately resistant category while

remaining were in susceptible category in case

of hairy caterpillar and cowpea yellow mosaic

virus at 90 DAS.

Population No. of 
plants 

Green fodder 
yield/ plant 

(g) 

Seed yield/ 
plant (g) 

Stover 
yield/  

plant (g) 

Days to 
maturity 

No. of plants 
common for 

four characters 

35 (32.11)a 27 (24.77)a 57 (52.29)a 36 (33.03)a F2 (MFC-09-12 x BL-2) 110 

18 (16.51)b 23 (21.10)b 49 (44.95)b 44 (40.37)b 

11 (10.00) 

31 (34.44)a 13 (14.44)a 38 (42.22)a 53 (58.89)a F2 (UPC-622 x EC-4216) 90 

15 (16.67)b 10 (11.11)b 31 (34.44)b 46 (51.11)b 

11 (12.22) 

BL-1 (check I) - 155.20 16.23 157.60 114.40  

EC-4216 (check II) - 217.60 17.12 177.60 112.25  
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Notification of new cowpea variety BL 4

The new cowpea variety Bundel Lobia 4

developed by IGFRI, Jhansi was notified and

released for cultivation in North Eastern part

of the country. Seeds of BL-4 entered into seed

chain and 10 kg nucleus seed was produced

for breeder seed production.

Production of nucleus seed

Nucleus seed of IGFRI varieties was

produced in Bundel Lobia-1 (17 Kg), Bundel

Lobia-2 (12 Kg), Bundel Lobia-4 (15 Kg),

Kohinoor (15 Kg).

3.1.4 Development of high yielding dual
and multicut fodder oats (CI 2.8)

Conservation of germplasm in LTS

In view to conserve oats germplasm for

future use in National germplasm repository,

100 accessions were deposited in LTS at NBPGR,

New Delhi and EC numbers were obtained.

Identification of new oat variety

A new single cut variety, JHO-2009-1

(Bundel Jai-2009-1) was identified for release

under irrigated conditions of Central zone (Fig

3.1.2). The variety has consistently shown 7.5%

superiority for green forage and 13.2% higher

dry matter yield over best check. The average

green fodder yield is 57.04 t/ha and dry matter

yield is 12.71 t/ha. It is moderately resistant to

Sclerotium rot, leaf blight, powdery mildew and
nematodes.

Station trial on single cut oat

Sixteen lines including three checks were

evaluated in RBD with three replications. Data

was recorded on GFY, DMY, days to 50%
flowering, plant height, leaf length and width,

stem diameter. Eight lines (STSC-13-11, 6, 3, 1,

7, 5, 12 and 13) were selected as they performed

better than check (25.44 t/ha) in terms of GFY
which ranged from 25.7-33.9 t/ha.

Station trial on dual purpose

Seventeen lines were evaluated along with

three checks in three replications in RBD. Green
fodder yield and dry matter yield were recorded

for all the lines after 50 days of sowing. Seven

lines (STD-12 to 18) were selected on the basis

of high green fodder yield (28.4-35.7 t/ha). No
line surpassed the check for stover yield. Two

lines (STD-13, 16) were selected for high grain

yield.

AICRP-oat trial

Nine trials (3 replication each) were also
conducted, which includes IVTO-SC (12

entries); IVTO-D (8 entries); AVTO-SC-1 (12

entries), AVTO-SC-2 (13 entries), IVTO

(MC) (12 entries); AVTO-SC-2 (seed)
(13 entries), AVTO-MC-1 (8 entries),

AVTO-MC-2 (6 entries); AVTO-MC-2 (seed)-

(6 entries). Observations were recorded for 5

morphological and 4 quality parameters.

3.1.5 Genetic improvement of barley for
forage and grain yield (CI 2.10)

Seven selected barley germplasm viz., RD-

2035, RD-2552, RD-2715, JB-240, Azad, NDB-

1545, K-1185 were evaluated uncut in a 3-
replicate RBD (sowing date 12-Dec-2014) for

biomass yield and grain yield at maturity. Each

plot consisted of twelve 7 m rows, 30 cm apart

with 10-15 cm plant-plant spacing; the net plot

size was 20.4 m2. Germplasm RD-2035 and K-
Fig. 3.1.2. New variety of oat, Bundel Jai 2009-1
identified for central zone
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1185 were least affected to moisture stress (no

irrigation) up to 45-50 DAS, and thereafter due

to rainfall, germplasm Azad showed excessive

lodging. At maturity, barley germplasm RD-

2715 had highest above-ground biomass 6.42

t/ha and straw yield (4.31 t/ha) with grain yield

2.06 t/ha. Grain/straw ratio was highest (0.82)

in K-1185. Harvest index (HI) was highest (0.44)

in K-1185 (Table 3.1.4).

3.1.6 Genetic improvement of berseem
(CI 3.10)

Testing of entries in AICRP trials

All four entries (JBSC-1, JBSC-2, JBSC-3,

JBSC-4) of berseem (single cut) registered

superiority in GFY and DMY over national and

regional checks in AVT-2 of AICRP (FC&U),

Rabi-2014-15 berseem (single cut) trial.

F
1
 plants of the following crosses were

sown on 10-Dec-2014 at low density along with

its parents and the seeds of each cross were

harvested in bulk for growing F
2
 population in

2015 -16 (Table 3.1.5)

Table 3.1.5. Details of crosses amongst

selected parents in barley

Table 3.1.4. Field trial of yield (kg/20.4 m2 net plot) in seven germplasm of barley

Two AICRP (FC&U) trials of berseem were

conducted: IVTB: (7 entries and 3 replications);

AVTB-2 (7 entries and 3 replications).

Germplasm registration

A proposal for registration of novel genetic

stock “black seeded pentafoliate berseem”

submitted to National Plant Germplasm

Registration Committee, NBPGR, New Delhi

has been approved and allotted national

identity, IC0613360; and registration number

INGR15026.

Station trial

A station trial comprising of 9 entries

including two checks (Wardan and BB-2) were

evaluated in RBD design with three replications.

Data on green fodder yield (GFY) and dry

Germplasm Heading Plant 
height 
(cm) 

Spike 
length 
(cm) 

Biomass 
(kg/20.4 m2) 

Grain yield 

(kg/20.4 m2) 

Straw yield 

(kg/ 20.4 m2) 

Grain 
/straw 
ratio 

HI 

RD-2035 Early 69.6 7.13 11.4 4.8 6.6 0.73 0.42 

K-1185 Medium 72.5 7.27 11.2 5.0 6.1 0.82 0.44 

JB-240 Medium 74.8 7.13 11.5 4.8 6.7 0.72 0.42 

RD-2552 Late 69.1 6.40 12.9 4.7 8.2 0.57 0.36 

NDB-1545 Early 74.2 6.77 10.5 3.6 6.9 0.52 0.34 

RD-2715 Late 80.4 6.33 13.1 4.2 8.8 0.48 0.32 

Azad Medium 84.8 8.43 11.5 3.2 8.3 0.38 0.28 

Mean  75.05 7.06 11.73 4.33 7.37 0.60 0.37 

SED    1.15 0.51    

CD (0.05)    2.5 1.63    

CV (%)    12 14.3    

 

6-rows barley  

K-1185  

 

x RD-2552, JB-238,JB-240 

JB-240 x K-1185, RD-2552, JB-238, NDB-
1545 

NDB-1545    x RD-2835, JB-238, JB-240, K-1185 

RD-2835 x NDB-1545 

2-rows barley 

HUB-225       x EC-631733 

EC-631733   x HUB-225  
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matter yield (DMY) were recorded on five

different cuts. Line STB-15-6 showed 10.31%

higher GFY and 13.04% higher DMY over

Wardan check variety (Table 3.1.6).

Table 3.1.6. GFY and DMY of entries in

station trial 2014-15

different morpho-agronomic traits, viz. Plant

height, branch number, days to flowering,

leaflet length, seed coat colour and reaction

against root rot pathogen. Three lines that

showed resistance reaction to root rot pathogen

and five lines showing extended growth period

were identified. In addition, lines showed novel

variation for seed coat colour, leaflet number,

foliage colour (pale green), plant height (dwarf

36 cm), leaf type (pinnate) were also reported.

Genetic analysis of morphological traits

F
2
 population developed from a cross

between two inbred lines was used for analysis

of foliage colour, leaflet number and

regeneration capacity. Frequency distribution

of plants showed a single recessive gene control

of dark green colour and regeneration capacity

was found under single dominant gene control.

Frequency of leaflets number indicates that

gene(s) responsible for pentafoliate leaf are

expressed after formation of trifoliate leaf on

first two nodes.

First report of a tricotyledon mutant in
Berseem (Trifolium alexandrinum L.)

Generally berseem seed has two embryonic

leaves or cotyledons. However, in a large F
3

population (8000 seedlings), seven seedlings

(<0.1%) were reported that possess three

cotyledons (Fig. 3.1.3). Low percentage of this

peculiar phenotype might have resulted from

recessive gene(s) of low penetrance.

Characterization and evaluation of inbreds

A total of 135 stabilized lines were

characterized and evaluated (Table 3.1.7) for

3.1.7 Bajra x Napier improvement
programme (CI 2.9)

Evaluation of napier genotypes for quality
purpose

Seventy eight lines of napier were

evaluated for quality and fodder yield potential.

Table 3.1.7. Evaluation of inbreds for

agronomical traits

PH=plant height (cm), TN=number of tillers/plant,
LL=Leaflet length (cm), LW=Leaflet width (cm), FN=Floret
number/flower, DTF=Days to 50% flowering

Fig. 3.1.3. Germinating seedlings with three
cotyledons

Entry  GFY (t/ha) DMY (t/ha) 

STB-15-1 92.17 18.95 

STB-15-2 95.67 19.51 

STB-15-3 92.50 20.15 

STB-15-4 93.67 18.90 

STB-15-5 90.25 18.56 

STB-15-6 97.08 20.10 

STB-15-7 91.65 20.09 

Wardan 88.00 17.78 

BB-2 90.75 18.94 

CD (0.05) 8.05 1.88 

 

Trait Mean Range Variance 

PH 72.36±4.02 36-95.33 210.47 

TN 8.27±0.43 5.22-10.67 2.44 

LL 4.34±0.15 3.12-5.1 0.3 

LW 1.1±0.05 0.9-1.47 0.03 

FN 57.03±3.07 38-76 122.79 

DTF 143.56±7.02 135-170 1576.85 
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The TSS (%) in the accessions at harvesting stage

ranged from 2.2 to 8.5. The accessions which

possessed more than 8 % TSS are IGFRI N 8, IP-

16789, IP-16816 and IP-16821, they can be used

in future breeding programmes and directly for

silage making.

Station trial of B x N hybrids

A station trial of thirteen BxN hybrids along

with national checks CO 3 and CO 4 was also

conducted. On the basis of pooled data for two

years for GFY two entries viz., BN 7 and BN 8

showed better performance than national

checks. The performance of entries for GFY is

given in table 3.1.8.

Table 3.1.8. Performance of B x N hybrids in

station trial

3.1.8 Evaluation of temperate grasses and
legumes (RSJ&K 1.1)

Successful characterization of tall fescue

(25), orchard grass (26), harding grass (39),

prairie grass (33), timothy grass (30), white

clover (28), red clover (27) and sainfoin (11)

germplasms (Table 3.1.8) was done during 2014-

15 at IGFRI-Regional Research Station, Srinagar,

J&K (Fig. 3.1.4 & 3.1.5).

Fig 3.1.4. Different grass and legumes and germplasm
evaluation block

3.1.9 Genetic improvement of Cenchrus
(RSA 13)

GxE for forage yield and related traits in
Anjan grass

Twenty promising genotypes of Anjan

grass (Cenchrus ciliaris) were established in RBD

and observed for forage productivity for three

years (kharif 2013-15). Each genotype was

grown in 4 rows of 5 m length. The pooled

analysis of variance revealed significant

genotypic (G), environment (E) and GxE

interactions for all the characters except no. of

leaves/tiller and leaf/ stem ratio suggesting that

Fig. 3.1.5. Evaluation of different grasses and legumes
at RRS, Srinagar, Jammu & Kashmir

GFY (kg/plot) Genotype 

2014-15 2015-16 Mean 

BDN 1 40.61 32.33 36.47 

BDN 2 19.61 23.16 21.39 

CO 3 86.81 68.17 77.49 

CO 4 91.01 78.23 84.62 

BN 1 53.21 61.11 57.16 

BN 2 53.99 43.72 48.86 

BN 3 82.62 78.88 80.75 

BN 4 57.41 41.66 49.54 

BN 5 70.01 52.33 61.17 

BN 6 86.81 92.60 89.71 

BN 7 105.75 95.17 100.46 

BN 8 113.99 105.5 109.75 

BN 9 86.81 74.32 80.57 

CD (0.05) 6.35 9.23 7.56 
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fodder yield and its contributing characters

were highly influenced by environment. Mean

fodder yield of the genotypes ranged from 3.23

to 5.79 t/ha. Stability parameters were

estimated according to Eberhart and Russell

method (1966) and it was found that genotypes

had different responses to environmental

changes.

Contribution of entries to AICRP (FC & U)
for multi-location testing

Three promising genotypes of Cenchrus

ciliaris (IG-67-75, IG-96-79 and IG-67-365) and

three genotypes of Cenchrus setigerus (IG-96-593,

IG-96-395 and IG-96-706) were contributed to

AICRP (FC) for multi-location testing. These

promising genotypes showed 10-16%

superiority over national checks during station

trials. Two coordinated trials (IVTCC and

IVTCS) allotted by AICRP (FC) were established

at WRRS, Avikanagar during kharif, 2015 for

evaluation for three years.

Station trial in Clitoria

Station trial in Clitoria was conducted in

2015-16 including exotic collections from CIAT

Colombia. AICRP(FC) Perennial Trial (VT

Clitoria-2013, III year) conducted in 2015-16

including two entries of Clitoria ternatea,

submitted to AICRP(FC).

Evaluation of grasses

During 2015-16, AICRP Trials (Perennial)

conducted with 7 entries of Sehima and 3 entries

of Dichanthium. Also, VT Cenchrus ciliaris-2013

(III year), New VT Cenchrus ciliaris-2015 and

VT Cenchrus setigerus conducted (establishment

year).

3.2 Program: Abiotic stress manage-
ment and climate resilient fodder
production

3.2.1 Genetic improvement of guinea
grass (CI 4.5)

Germplasm evaluation

Out of 200 germplasm lines planted for

evaluation for higher biomass along with 2

checks (BG1 and BG2), 65 lines exhibited higher

biomass compared to checks. The plant height

at flowering stage ranged from 12-175 cm, no.

of tillers/tussock 4-85, number of leaves/tiller

2-11, leaf length 5-102 cm, leaf width 1-4.3 cm

and green fodder yield/tussock/cut ranged

from 200g to 6.5 kg. Mostly genotypes showed

Table 3.1.8. Evaluation of different temperate grasses and legumes in station trial

S.  
No. 

Common 
name 

Botanical name Accession 
in trial 
(No.) 

Traits 
observed 

(No.) 

Superior accessions for yield 

1 Tall fescue Festuca arundinacea 25 25 IC-0615893, IC-0615894 

2 Orchard grass Dactylis glomerata 26 25 IC-0615906, IC-0615916, IC-0615924  

3 Harding grass  Phalaris aquatica 39 18 IGFRIRS-Phalaris-11,  IGFRIRS-Phalaris-
GP-1 

4 Prairie grass  Bromus unioloides 33 18 IC-0615933, IC-0615939, IC-0615950 

5 Timothy Phleum pratense 30 25 IC-0615741, IC-0615759, IC-0615765 

6 Rye grass Lolium perenne 44 25 IC-0615835, IC-0615845, IC-0615871 

7 White clover Trifolium repens 28 25 IC-0615818, IC-0615816, IC-0615805, IC-
0615797 

8 Red clover  Trifolium pratense 27 25 IC-0615769, IC-0615772, IC-0615791, IC-
0615784 

9 Sainfoin Onobrychis viciifolia 11 25 IC-0615827, IC-0615828, IC-0615825 
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S. No. Line/Accession Brix value 

1 EC 507882 4.33 

2 SGS 33 3.66 

3 SGS 96 4.66 

4 SGS 168 4.33 

5 SGS 89 3.33 

6 SGS154 5.00 

7 IG-03-285a 5.00 

8 IG-03-285b 5.66 

 

erect and semi-erect growth habits and only 72

germplasm lines exhibited spreading growth.

Foliage fineness also varied from coarse to very

fine.

Station trial

A station trial with 25 genotypes

comprising 2 checks BG-1 and BG 2 along with

superior germplasm lines and obligate apomictic

lines derived from cross SPM 92 x Riversdale

was established during the year 2013-14 for

evaluation of biomass. 14 accessions produced

significantly more GFY/tussock in consecutively

second year and highest was observed in local

collection JGG 9.

Evaluation of sexual lines

Fourteen obligate sexual plants derived

from cross SPM 92 x Riversdale and were

planted along with parents as well as check BG

2 for the study of extent of heterosis for biomass

and contributing traits and identification of

superior sexual lines for utilization in future

hybridization programmes. Sexual line, S-75

produced higher biomass compared to both the

parents and was at par with BG 2.

Hybridization programme

Sexual line S-75 was used for attempting

crosses with high biomass producing varieties

BG-2, BG-4 and with germplasm lines JGG 9.

3.2.2 Evaluation of drought tolerant forage
sorghum (CI 7.11)

Eight selected lines of forage sorghum were

evaluated in field for growth in two replications.

The brix percentage in stems was measured

(Table 3.2.1) using refractometer.  Line 7 and 8

(IG-03-285 a & b) started flowering in 40 days

and all the plants flowered by 50th day. The

sequence of flowering in rest of the lines was

EC 507882 followed by SGS 89, SGS 96, SGS154,

SGS 168 and SGS 33. The line SGS 33, which

flowered late had least amount of seed. The seeds

of earliest flowering line (IG-03-285) were sown

again after 60 days of first sowing and it was

observed that it flowered at 35-38 days. This

early flowering line can be used as a parent for

development of new crosses and may be fitted

well as short duration filler crop. The three

identified SGS lines are being used in sorghum

breeding project for development of high

yielding dual purpose stay green type varieties.

Table 3.2.1. Soluble sugar content as brix

value in different sorghum lines

3.2.3 Contingent crop planning modules
for rainfed semi-arid region (CP
2.1.13)

To develop efficient cropping system under

rainfed condition, a field study was conducted

and it was found that during 2014-15,

traditional cropping systems (Fig. 3.2.1a) gave

only 9.7 t/ha FEY (S2: sesame + blackgram -

Fallow) and 22.7 t/ha (S1: Fodder sorghum -
chickpea) whereas cropping systems with

integrated crop management package (ICMP),

S7: subabul + dual purpose sorghum + cowpea,

fodder chickpea + mustard (46.2 t/ha), S9:

Sesbania + dual purpose sorghum + guar, fodder

barley + chinese cabbage (var. sarson) (46.1 t/

ha) and S3: subabul + sorghum + cowpea – pea

(var. batra) + chinese cabbage (43.7 t/ha) gave

significantly higher system productivity in terms

of fodder equivalent yield (FEY) than rest of the

cropping systems whereas they were at par
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among themselves (Fig. 3.2.1 b & c). Inclusion

of mulching also gave significantly higher

system productivity (31.2 t/ha FEY) than

without mulching (27.3 t/ha FEY). Soil moisture

stock (SMS) in 0-30 cm soil depth was on an

average 16.4% higher in improved cropping

systems than traditional cropping systems and

it was influenced by periodic rainfall during rabi

season (Fig. 3.2.2). Soil health was analyzed

after completion of 5 years field study and it

was found that except traditional cropping

systems (S2 0.53 % & S1 0.52%), organic carbon

(OC) content improved in all the cropping

systems above initial value (0.54%) and

cropping system S3 recorded highest OC content

(0.59%).

3.2.4 Climate resilient forage production
under rainfed situation (CP 2.1.14)

Life saving irrigation and insitu moisture

conservation produced highest forage

equivalent yield (93 and 91 t/ha/year)

compared to rainfed (87 t/ha/year) at the end

of 2014-15 cropping cycle. Throughout the

cropping season 2-3% more moisture recorded

in life saving irrigation and insitu moisture

conservation plots at soil depth of 0-15 cm.

Variation in soil moisture stock was observed

in soil at 0-15 cm soil depth in different moisture

conservation treatments (Fig. 3.2.3). Among the

resource conservation practices, there was

increase in OC (0.82%), available N (168 kg/

ha), P (19.3 kg/ha) and K (236 kg/ha) in insitu

moisture conservation practices compared to

rainfed control (OC - 0.49%, 143, 12.1, 166 kg

N, P, K/ha respectively). The initial OC was

Fig. 3.2.1a. Fodder sorghum under farmer’s practice

Fig. 3.2.1 b. Dual purpose sorghum under ICMP
practice

Fig. 3.2.1 c. Sesame under ICMP practice

Fig. 3.2.2. Soil moisture stock (SMS) in 0-30 cm soil
depth and rainfall distribution during rabi 2014-15
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0.5%. During 2015, TSH + Sesbania + (Sorghum

+ Cowpea - Barley) and  TSH + Sesbania +

(Sorghum + Cowpea - Barley) cropping systems

performed better with respect to green fodder

and dry fodder yield of  trispecific hybrid, forage

legumes Sesbania and fodder sorghum + cowpea

(Table 3.2.2 and Fig. 3.2.4).

3.2.5 Impact of climate change on forage
cowpea (CP 2.3.12)

Validated CROPGRO-cowpea model using

forage cowpea (var. BL-1) revealed that increase

of surface temperature by 4oC from normal

Fig. 3.2.3. Soil moisture stock (SMS) at 0-15cm soil
depth under bed and furrow in response to moisture
conservation practices

Table 3.2.2. Green and dry fodder yield of Tri Specific Hybrid (TSH), forage legumes and

fodder sorghum and cowpea

Fig. 3.2.4. Fodder sorghum + cowpea intercropping
during kharif

TSH 
(t/ha/year) 

Forage 
legumes 

(t/ha/year) 

Fodder sorghum + 
cowpea (t/ha) 

 

GFY DFY GFY DFY GFY DFY 

Cropping systems (CS) 

CS1: TSH + Leucaena + (Sorghum + Pigeonpea) 65.4 16.6 11.2 5.9 2.5 0.63 

CS2: TSH + Leucaena + (Sorghum + Cowpea - Chickpea) 66.0 17.0 10.7 5.6 2.9+2.68 0.72+0.61 

CS3: TSH + Leucaena + (Sorghum + Cowpea - Barley) 65.5 16.7 10.8 5.8 2.8+3.23 0.73+0.80 

CS4: TSH + Desmanthus + (Sorghum + Pigeonpea) 73.6 18.4 3.6 2.15 2.3 0.64 

CS5: TSH + Desmanthus + (Sorghum + Cowpea - 
Chickpea) 

74.4 18.7 3.4 2.1 2.3+3.1 0.62+0.74 

CS6: TSH + Desmanthus + (Sorghum + Cowpea - Barley) 66.3 16.9 3.5 2.2 2.9+3.0 0.80+0.73 

CS7: TSH + Sesbania + (Sorghum + Pigeonpea) 69.4 17.6 10.9 5.1 2.7 0.74 

CS8: TSH + Sesbania + (Sorghum + Cowpea-Chickpea) 70.9 17.7 11.9 6.2 3.2+3.78 0.87+0.89 

CS9: TSH + Sesbania + (Sorghum + Cowpea - Barley) 68.4 17.3 10.3 4.9 3.0+2.85 0.82+0.65 

SEM± 4.28 0.94 0.41 0.25 0.16 0.045 

CD(0.05) NS NS 1.54 0.76 0.47 0.12 

Resource conservation practices (RCP) 

RC1: Rainfed (control) 63.2 17.0 10.4 5.3 2.70+ 2.20 0.68+0.52 

RC2: Life saving irrigation* 69.6 17.6 10.8 5.5 2.86+2.05 0.80+0.46 

RC3: Insitu moisture conservation (CA based practices)** 73.9 17.6 11.2 5.8 2.90+2.35 0.80+0.55 

SEM± 3.54 0.90 0.16 0.08 0.12 0.028 

CD(0.05) NS NS 0.61 0.30 NS NS 
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resulted in reduction of dry biomass (21.7%)

under present day CO
2
 condition (Fig. 3.2.5) at

Palampur. However increase in dry biomass

was found by 5 to 15%, if temperature increases

by 1-4oC under elevated CO
2
 (660 ppm)

condition. Similarly, grain yield was increased

in the range of 20-25% under elevated CO
2

condition associated with thermal stress (+2 oC).

Further increase in temperature would not be

compensated by increase in CO
2
 level.

3.2.6 Livestock based integrated farming
systems (Flagship)

Five farmer specific and resource based

integrated farming system (IFS) models (2 for

rainfed and 3 for irrigated farmers) of 1 hectare

size each were developed for sustainable

productivity and income of semi arid farmers.

Rainfed crop dominated IFS is the first model.

The target group is rainfed farmers of semi arid

areas with no irrigation facility and poor

resources. The components in this model are -

a) Crops:  Groundnut and sorghum during

kharif and barley and chickpea during rabi, b)

Agri-horticulture: Ber + sesame-gram, c)

Silvipasture: Subabul + TSH + Stylosanthes, d)

Animals: 5 goats with kids up to 6 months and

e) Farm pond (20 m x 25 m) for rain water

harvesting and recycling. Rainfed livestock

dominated IFS is the second model developed

for rainfed livestock farmers with no irrigation

facility and poor resources. Here greater

emphasis is on livestock, rainfed fodder and

crops and rain water harvesting and recycling.

The glimpses of activities and components in

rainfed and irrigated IFS models are given in

Fig. 3.2.6 to 3.2.11.

Production risk varied with dates of sowing

and cultivar maturity at Hisar. The mean above

ground dry biomass varied little (2074.2-1994.8

kg/ha) during 5th July to 15th August sowings

for the early/medium maturing forage cowpea

(BL-1). However, early/medium maturing

cultivar (BL-1) showed significantly higher yield

than late  maturing cultivar and it was found

to be more suitable and stable during late

sowing (25th July and 15th  August). Late sowing

between 25th July and 5th August had lower

mean above ground dry biomass due to terminal

drought and influence of low temperature

(Table 3.2.3). The grain yield of both the varieties

was very low and it varied from 76.8 to 174.1

kg/ha since crop experienced severe water stress

during the flowering and seed stage in all the

years. Stable forage dry biomass could be

achieved by selecting BL-1 variety with 25th July

sowing.

Fig. 3.2.5. Effect of temperature on dry biomass (DBM)
present day and elevated CO

2
 conditions.

Table 3.2.3. Mean dry biomass along with

statistical parameters of forage cultivars

under different sowing dates at Hisar

M: Mean; SD: Standard Deviation; CV: Coefficient of
Variation; YVI: Yield Variance Index

Dry biomass (kg/ha) 

BL-1 

Statistical 
parameters 

25-
Jun 

05-Jul 15-Jul 25-Jul 05-
Aug 

15-
Aug 

M 2277.7 2074.2 2006.9 2008.8 2012.2 1994.8 

SD 715.1 715.5 699.3 738.0 665.4 632.1 

CV 31.4 34.5 34.8 36.7 33.1 31.7 

YVI 40.9 45.6 42.3 26.4 30.0 35.1 

 BL-2 

M 2178.7 2033.8 1915.0 1755.7 1644.6 ** 

SD 773.2 791.3 873.6 941.9 876.1 ** 

CV 35.5 38.9 45.6 53.7 53.3 ** 

YVI 57.7 62.1 87.3 100.9 91.9 ** 
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Intensive IFS is the third model targeting

irrigated farmers with adequate resources and

fertile soils. The components in this model are -

a) Crops: sorghum and groundnut during

kharif, vegetable pea and wheat during rabi, b)

Round the year fodder production: NB hybrid

+ cowpea-berseem, c) Agri-horticulture: guava+

seasonal vegetables, d) Animals: 2 buffaloes and

e) Water harvesting-cum-fish pond (20 m x 25

m) for rain water harvesting and fish

production. The high value IFS model was

developed for farmers near cities with irrigation

facility and optimum resources. The

components are seasonal vegetables, food crops,

fruits, round the year forage production module

and animals with greater emphasis on high

value crops. Similarly, dairy based IFS model

was developed for dairy farmers with irrigation

facility and optimum resources. The

components in this model are - a) Food crops:

Fig. 3.2.6. View of rainfed IFS model 1

Fig. 3.2.7. Rain water harvesting in rainfed model

Fig. 3.2.8. Guava  + brinjal Agri-horticultural system

Fig. 3.2.9. Green fodder production

Fig. 3.2.10.  Water harvesting cum fish pond
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sorghum and groundnut during kharif and

wheat during rabi, b) Round the year fodder

production: NB hybrid+ cowpea-berseem, c)

Agri-horticulture: guava + sorghum-wheat, d)

Animals: 2 buffaloes and 1 cow and e) Other

activities: hay/silage and composting. Here,

greater emphasis is on milch animals and

fodder.

3.3 Program: Molecular genetics, bio-
technological and physiological
approaches of research on forage
crops

3.3.1 Apomixis and cytogenetic stocks in
Pennisetum and Panicum agamic
complex (CI 5.4)

Genetic stocks

A novel genetic stock in guinea grass

(SRP#75- a rare self-compatible obligate sexual

plant) has been submitted to National Plant

Germplasm Registration Committee (PGRC) for

germplasm registration. In addition, three novel

genetic stocks including two cytotypes

(2n=7x=56 and 2n=11x=88) in guinea grass,

and one stock in Pennisetum orientale (a novel

hexaploid (2n=54) cytotype recovered through

B
III

 hybridization of a 4x (2n=36) cytotype), were

submitted for forwardal to PGRC. In addition,

already registered novel genetic stocks in

Panicum (ploidy series) and Pennisetum (P.

squamulatum 8x cytotype, 4x male sterile and

maintainer pearl millet, interspecific hybrids,

trispecies GOS hybrids) were maintained

through rooted slips and/or seeds as

appropriate.

Yield trials

Seven high yielding progenies derived from

sexual P. glaucum and apomictic P. squamulatum

cross were contributed to AICRP (FC) trials

(AICRP-PISH). The lines are under

multiplication. In addition, 13 lines (including

two checks) of Cenchrus ciliaris selected from

apomictic segregants arising from sexual x

apomictic parental crosses were also established

in a station trial.

Guinea grass crosses

Segregating progenies derived from sexual

SPM92 and apomictic Riversdale represented

by 137 F
1
s were characterized for nine yield

contributing traits including biomass as well as

mode of reproduction. Wide variability for per

tussock yield (250 g – 4650 g) was observed. A

yield station trial was constituted including 21

entries and checks.

Validation of markers and marker

assisted selection:  Apomixis specific molecular

marker viz., SSR-Psq562, was successfully

validated in diverse populations (F
1
s, BC

1
s,

trispecific crosses) segregating for mode of

reproduction. Discrimination for mode of

reproduction (apomictic/sexual) was made in

one hundred and eight segregating F
1
 progenies

derived from P. glaucum x P. squamulatum and

high yielding apomictic segregants were selected

for yield trials. Two station trials consisting of

24 and 10 entries were established for biomass

and drought traits, respectively, representing

selections from these crosses.

Fig. 3.2.11. Animal Shed
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Differentially expressed genes during mode
of reproduction

Transcriptome analysis utilizing

suppression subtractive hybridization (SSH) at

meiotic stage of embryo-sac (ES) development

in Pennisetum hybrids differing in their

reproductive capacities (apomixis/sexual)

identified a total of 37 unigenes. These genes

have been functionally characterized and

submitted to NCBI GenBank (Acc JZ880022-

JZ880058). Furthermore, 51 unigenes were

identified to differentially express during post-

meiotic phase of ES development during

apomictic reproduction.

Ploidy level effects on expression of apomixis

elements in guinea grass

A total of 28 plants representing varied

ploidy levels (3x-9x) were subjected to studies

on mode of reproduction (following ES analysis)

and partitioned apomixis elements (utilizing

Flow Cytometric Seed Screen). An increase in

frequency of facultative mode of reproduction

was observed at enhanced ploidy levels. These

cytotypes showed wide range of variation in

their expression of partitioned apomixis

components. Range as high as 0-43% in B
III

production and 4-21% in M
I
 production was

observed attributable to genotypic differences

within a ploidy level. No clear cut correlation

could be observed between enhancements in

frequency of B
III

 hybrids over ploidy rise;

however, it was evident that increase in ploidy

had positively affected the expression of M
I

seeds. It was noted that expression of

parthenogenesis (M
I
 production) has increased

from 6x till 9x in a linear fashion, however

required a minimum level of ploidy to initiate

the expression, as no M
I
 was observed in plants

representing lower ploidies i.e. 3x, 4x and 5x.

De novo  transcriptome assembly using

RNASeq in guinea grass

For generating resources for marker

development and gene discovery in guinea

grass, spikes at pre-meiotic stage of floret

development were used for transcriptome

analysis. A total of 12,44,20,002 paired end

reads were generated using Illumina technology

amounting to 24.88 GB of data, 9,87,30,774

reads were selected for de novo assembly using

Trinity software, a reference genome-

independent assembler The assembled

transcripts were compared with downloaded

NCBI non-redundant protein database using

BLASTX program. Matches with E-value <= 10-

5 and similarity score >= 40% were retained for

further annotation. The gene ontology (GO)

terms for transcripts were extracted wherever

possible using the Blast2GO program.

3.3.2 Stress responsive EST-SSRs molecu-
lar markers database in forage grasses
(CI 6.8)

Transferability of rice EST-derived
microsatellite markers to marvel grass
(Dichanthium annulatum)

80 SSR markers developed from the stress

responsive ESTs of rice were evaluated for their

transferability in Dichanthium annulatum. Upon

initial screening of the SSR markers in two

genotypes of marvel grass, 50 rice SSR primer

pairs were found to be transferable (62.5 %) and

33 (41.25%) primer pairs which produced clear

and consistent amplified products were checked

for transferability in 25 genotypes of D.

annulatum. This high degree of cross-species

amplification shows that the flanking regions

of SSR sequences are evolutionary conserved

among grass species, particularly in Dichanthium

and rice. A total of 670 bands which gave thick

and clear amplification were scored from 33

random primers with an average of 20.3 bands

per primer. Out of 670 bands scored, 142 (21.2%)

were monomorphic among the genotypes and

528 (78.8 %) were polymorphic. A majority of

rice primer pairs amplified only one or two

bands, 4 primer pairs (Osa-2014-322, Osa-2014-
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350, Osa-2014-399 and Osa-2014-400)

amplified three bands each, while the primer

pair Osa-2014-305 produced six bands. A total

of 528 amplified alleles from 16 polymorphic

SSR markers were used for the of genetic

diversity analysis of 25 genotypes of

Dichanthium. Genetic similarity coefficients

ranged from 0.67 to 0.92.  Transferability of rice

SSRs and their potential to evaluate the genetic

relationships in marvel grass has been

demonstrated (Fig.3.3.1)

of fungi and bacteria  (in a unit of  x 104 and x

106cfu/g soil)  with different fodder tree species

were found different as in F. infectoria ( 5.33 and

10.8), M. latifolia (6.03 and 9.2), M. alba  (3.86

and 10.56) and A. nilotica (5.80 and 14.33).

Green forage yield (t/ha) was maximum from

Panicum maximum (43.08) followed by

Chrysopogon fulvus (29.58), Cenchrus ciliaris

(27.16), Clitoria ternatea (2.32) and Stylosanthes

seabrana (14.04) with association of different

fodder tree combinations. Similar trend of

grasses and legume performance was also

observed with different shrubs combination.

Among three grasses P. maximum performed

better followed by C. fulvus and C. ciliaris, while

among legumes S. seabrana produced higher

forage yield than C. ternatea with all

combination (Fig. 3.4.2).

3.4 Program: Diversification and sus-
tainable intensification of fodder
production in different land use
system including grasslands

3.4.1 Silvipasture system for round the
year top feed and fodder availability
(GSM 3.11)

In the fifth year of study of silvipasture

system (Fig. 3.4.1) maximum average plant

height and collar diameter (cm) was recorded

with Acacia nilotica (385.6 and 8.19) followed

by Morus alba (285.6 and 5.62), Ficus infectoria

(259.3 and 7.71) and Madhuca latifolia (95.41

and 2.43). Maximum pruned biomass (kg/plant)

as top feed was obtained from M. alba (3.66)

followed by A. nilotica (3.47), F. infectoria (1.63)

and M. latifolia (0.76). Soil microbial population

Fig. 3.3.1. PCR based amplification of three SSR
primers, (Osa-399) A and (Osa-401) B, in 25 genotypes
of D. annulatum resolved on 2% agarose gel. M= 100
bp DNA ladder as molecular marker

Fig. 3.4.2. Forage production of different grasses
through silvipasture system

Fig. 3.4.1. Round the year fodder production through
silvipasture system
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3.4.2 Three tier silvipasture systems (GSM
3.12)

In the fifth year of experiment in

Hardwickia binata based three tier silvipasture

system (Fig. 3.4.3), Ziziphus mauritiana attained

significantly higher height (2.52 m) as compared

to Acacia catechu (2.00 m) and Ziziphus xylopyrus

(1.91 m). However, in collar diameter, Z.

mauritiana (3.36 cm) recorded significant

difference over Z. xylopyrus (3.05 cm). Height

and collar diameter of H. binata ranged from

1.95 to 2.03 m and 3.08–3.21 cm respectively.

Dry forage yield varied from 5.59 to 5.87 t/ha

in different treatments (Table 3.4.1).

3.4.3 Hardwickia binata based silvipasture
system (GSM 3.14)

In eight year old Hardwickia binata based

silvipasture system, Chrysopogon fulvus recorded

maximum dry forage yield (6.25 t/ha) followed

by Cenchrus ciliaris (5.93 t/ha) and Panicum

maximum (5.47 t/ha). In different moisture

conservation measures, staggered trenches

resulted in maximum height (6.28 m), diameter

at breast height (10.93 cm), pruned dry leafy

forage (0.86 t/ha) and fire wood yield (0.76 t/

ha) of H. binata (Table 3.4.2). Crude protein

content was 7.33%, NDF and ADF contents

were 79.55% and 53.18% respectively in the

herbage. A mixed herd of 25 numbers of sheep

(Average body weight 25.5 kg)  and (Average

body weight 20.5 kg) goat each were allowed

to graze (Fig. 3.4.4) on the silvipasture (2.33 ha).

Daily gain was 48.57 g in lambs and 45.33 g in

kids during growing season.

Table 3.4.1. Growth of three-tier silvipasture

component and forage yield under different

treatments

Fig. 3.4.3. Three tier silvipasture system

Table 3.4.2. Pasture yield, growth parameters and pruned yield of H. binata under different

treatments

Shrubs H. binata  

Treatment Height 
(m) 

Collar 
dia-

meter 
(cm) 

Height 
(m) 

Collar 
dia-

meter 
(cm) 

 

Dry 
forage 
yield 
(t/ha) 

 

Shrub species  

Z. xylopyrus 1.91 3.05 1.95 3.12 5.72 

Z. mauritiana 2.52 3.36 2.03 3.21 5.79 

A. catechu 2.00 3.34 1.97 3.11 5.69 

Spacing (m)  

4x4 2.13 3.26 1.98 3.16 5.59 

6x4 2.19 3.29 2.02 3.19 5.75 

6x6 2.10 3.20 1.95 3.08 5.87 

 

Growth parameters of H. 
binata 

 Pruned dry yield of H. 
binata (t/ha) 

 
Treatments 

Dry 
forage 
yield 
(t/ha) 

Height 
(m) 

Diameter at 
Breast Height 

(cm) 

Leaves Fire wood Total 

Grasses       

C. ciliaris  5.93 6.17 10.81 0.83 0.74 1.57 

C. fulvus  6.25 6.12 10.75 0.80 0.72 1.53 

P. maximum  5.47 6.00 10.65 0.76 0.69 1.46 

Moisture conservation practices  

Control (without bund & trenches) 5.31 5.91 10.51 0.74 0.67 1.42 

Trench 5.99 6.28 10.93 0.86 0.76 1.62 

Bund 6.35 6.09 10.78 0.80 0.72 1.52 
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3.4.4 Aonla based hortipastoral system
with different soil and water conser-
vation measures (GSM 4.12.1)

During the fourth year (Fig. 3.4.6) of

productive phase, plant height, collar diameter

and DBH of aonla were maximum in contour

staggered trenches (5.0 m, 15.4 cm and 10.9 cm

respectively). Fruit yield was significantly higher

(13.3 t/ha) with contour staggered trenches

(CST) followed by continuous contour trenches

(CCT) (10.7 t/ha) and vegetative barriers (VB)

(10.1 t/ha). The dry fodder yield was also

maximum in staggered trenches (6.1 t/ha)

which was 96.8 per cent higher over control.

Micro flora population and root biomass were

higher in contour staggered trenches viz. ,

bacteria (6.6 x 106 cfu/g), fungi (114.7 x 104 cfu/

g) and total root biomass (0.59 g/100g soil).

Runoff event on August 07, 2015 against

142.8 mm rainfall is depicted in Fig. 3.4.5. The

peak discharge from CST was about 30% lower

than control; however it was about 27 and 13%

lower in CCT and VB, respectively. The peak

discharge was delayed by 32, 24 and 18 minutes

over control in CST, CCT and VB, respectively.

Lower runoff and delayed peak flow are

attributed to higher canopy coverage of trees

and growth of pasture under various

treatments. Period of base flow from CST and

CCT was significantly higher than control. Base

flow elongation indicates that the resource

conservation efficiency of hortipasture system

can be significantly improved if it is grown in

conjunction with soil and water conservation

measures.

Fig. 3.4.4. Utilization of H. binata based silvipasture
system by sheep and goat

3.4.5 Guava based hortipastoral system
(GSM 4.14)

During the 3rd year of productive phase of

guava based hortipasture system (Fig. 3.4.7) cv.

Lalit produced higher fruit yield (9.39 t/ha) as

compared to Shweta (8.8 t/ha). Among soil and

moisture conservation treatments, staggered

trenches produced significantly higher yield in

both cultivars (Lait 11.63 and Shweta 10.26 t/

ha). Sole guava produced 9.9 t/ha in Lalit and

8.8 t/ha in Shweta. The average pasture

production in association with tree was

recorded 20.5 percent higher (4.7 t DM/ha) as

Fig. 3.4.5. Hydrographs recorded from various
treatments against 142.8 mm rainfall

Fig. 3.4.6.  Aonla based hortipasture system with water
harvesting in Jalkund
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compared to sole pasture (3.9 t/ha). Pasture

production with staggered trenches was (4.9 t

DM/ha) as compared to control (4.6 t DM/ha).

Staggered trenches were found best among

different soil moisture conservation treatments.

The potential of soil moisture conservation

among the treatments was found in the order

as follows (Fig. 3.4.8): staggered trench>

vegetative barrier>sole guava>stone mulch>sole

pasture>guava + pasture. Total microbial

population of bacteria (11.7 x 106 cfu/g) and

fungi (35.8 x 104 cfu/g) and total root biomass

at two depths (30 and 60 cm) were also higher

(0.45 and 0.23 g/ 100g soil) in staggered

trenches.

buried under surface, and time gap.

Decomposition rate of surface litter was

maximum (7.38%) with aonla leaf followed by

S. hamata (7.45%) and C. ciliaris (4.84%)  (Fig.

3.4.9).  Rate of decomposition of buried leaf

samples was maximum in S. hamata (12.6%)

followed by aonla (11.46%) and C. ciliaris

(7.82%). Similar observation was also reported

in Bauhinia based system. The rate of

decomposition percentage was as follows S.

hamata > Bauhinia > C. ciliaris > C. fulvus (15.37,

13.67, 9.05, 8.16) (Fig. 3.4.10).

Fig. 3.4.7. Guava based hortipasture system

Fig. 3.4.8. Potential of soil moisture conservation
among the treatments

3.4.6 Studies on microflora in silvi-horti
pasture system (GSM 4.19)

Litter decomposition rate of Bauhinia and

Aonla based pasture system influenced by

various factors like leaf litter species, surfaced,

3.4.7 Hortipastoral systems for peninsular
India (RSD 23)

Sapota based hortipasture system under
shallow degraded soil

In the first experiment of sapota based

hortipasture system (Fig. 3.4.11), Sapota +

Brachiaria brizantha produced highest dry fodder

Fig. 3.4.9. Litter decomposition rate in Aonla based
system

Fig. 3.4.10. Litter decomposition rate in Bauhinia based
system
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(6.58 t DM/ha) followed by Sapota +B. brizantha

+ S. hamata  (5.92 t/ha), Sapota + Perennial

sorghum (var. CoFS 29) (4.96 t/ha ), Sapota +

Grazing guinea  (4.89 t/ha) and Sapota +

Grazing guinea + S. hamata (4.73 t/ha).

In second experiment Sapota + B.

ruziziensis   produced higher dry fodder (7.31

t/ha) followed by  Sapota + B. ruziziensis + S.

hamata (6.86 t/ha) and Sapota + B. ruziziensis +

S. seabrana (6.06t/ha).   Among guinea grass

combinations Sapota + P. maximum (var. BG2)

produced highest dry fodder (8.76 t/ha) follwed

by  Sapota  + P. maximum (var.BG2) + S. hamata

(7.42 t/ha).

(7.33 t/ha ), mango + B. ruziziensis (7.91 t/ha),

mango + B. ruziziensis + S. hamata (7.05 t/ha ),

mango + grazing guinea (6.87 t/ha) and mango

+ B.ruziziensis + S. seabrana (5.68 t/ha).

Fauna studies in mango and sapota based
hortipasture system

Among the pests, mango leaf hopper

(Amritodus atkinsoni) was prevalent during the

flowering season (October to January). Their

incidence started declining after the fruit set.

sapota leaf webber (Nephopteryx eugraphella)

was active during August-September and later

their activity started declining. It fed on leaves,

flowers and sometimes bore into fruits. They

web together bunch of leaves and feed on

chlorophyll leaving behind a fine network of

leaf veins. Incidence of mealy bugs on grazing

guinea and grasshopper on guinea grass was

insignificant between treatments.

3.4.8 Almond based hortipastoral system
in Kashmir (RSJ & K4.2)

In newly established almond based

hortipasture system, height of Almond tree

ranged from 1.46-2.0 m and orchard grass

ranged from 94.77-106.97 cm with dry forage

production of 4.2-6.9 t DM/ha in different

combinations. Similarly, height of red clover

ranged from 9.6-14.0 cm with dry forage yield

from 2.6-4.4 t DM/ha (Fig. 3.4.13).

Mango based hortipasture system

Among pasture combinations in mango

based hortipasture system (Fig. 3.4.12),  mango

+ P. maximum (var. BG2)  produced highest dry

fodder (8.35 t/ha) follwed by mango + P.

maximum (var. BG2) + S. hamata (7.41 t/ha),

mango + P. maximum(var. BG2) + S. seabrana

Fig. 3.4.11. Sapota based hortipasture system

Fig. 3.4.12. Mango based hortipasture systems

Fig. 3.4.13. Newly established almond based
hortipasture block in Srinagar
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3.4.9 Apple based hortipasture system
(RSJ & K4.1)

Interspaces of eight years old apple orchard

of four cultivars (Fig.3.4.14) viz., Benoni, Red

Gold, Golden Delicious and Royal Delicious

were intercropped with two grasses (tall fescue

and orchard grass) and two legumes (White and

Red clover). Maximum pasture was produced

by orchard grass (5.28 t/ha) followed by tall

fescue (3.9 t DM/ha), white clover (3.41 t DM/

ha) and red clover (1.52 t DM/ha).

green biomass yield at par with the application

of 100% of nutrients through inorganic

fertilizers. After completion of rabi 2014-15, it

was observed that under different nutrient

management schedules, organic carbon content

improved over the initial status and the highest

organic carbon (OC) status was recorded in the

plots receiving 100% of nutrients through

organic manures. Further, application of only

25% of recommended dose of nutrients (RDN)

through organic manures improved OC status

compared to application of 100% of RDN

through chemical fertilizers. During kharif

season, the lowest green fodder yield was

observed in plots with no nutrient application

while application of 100% nutrients through

organic manure  recorded the highest green

fodder yield (76.8 t/ha) of guinea grass. The

lowest total green fodder yield (guinea grass +

cowpea) in kharif 2015 was with no nutrient

application while the application 100% dose of

nutrient through organic manure recorded the

highest green fodder yield.  Application of 100%

nutrient through inorganic fertilizers recorded

green fodder yield at par with the green fodder

yield observed with application of only 25% dose

of nutrient through organic manure.

3.5.2 Integrated nutrient management
(INM) in bajra napier hybrid (BN)
based cropping system (CP 1.1.12)

Among the different nutrient sources,

application of 50% recommended dose of

fertilizer (RDF) + 25% vermicompost (vc) +

biofertilizer consortium (bc)  produced 42.3 and

29.0 percent higher green and dry fodder yield

of cowpea under BN hybrid + cowpea cropping

system over control.

Antifungal activity of carrot grass

(Parthenium hysterophorus L.) plant extracts was

studied on spore germination percentage of

selected fungus in the plant extracts of

parthenium. The results showed a marked

3.5 Program: Managing natural
resources and soil health for
sustainable fodder production

3.5.1 Effect of long-term nutrient manage-
ment on soil fertility and
sustainability of cropping system (CP
1.1.11)

Under long term nutrient management

study in guinea grass + (cowpea - berseem)

cropping system,   the highest green biomass

(25.7 t/ha guinea grass and 41.4 t/ha berseem)

was recorded with the application of 100%

nutrient through organic manures whereas

control plot recorded the lowest green biomass

yield. The system productivity was highest with

the application of 100% of nutrients through

organic manure. Application of only 25% of

nutrients through organic manure recorded

Fig.3.4.14. Apple based hortipasture System
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variation in percentage inhibition in spore

germination of Alternaria alternata in relation to

control. The saponins showed highest inhibition

(28%) in the spore germination followed by

parthenin (14%) at 300 ppm. Interestingly,

flavonoids stimulated the germination of spores

instead of inhibition (Fig. 3.5.1). It is inferred

that the compounds extracted from the

parthenium have antifungal activity against

Alternaria alternata.

3.5.3 Development of integrated herbicide
management (IWM) module in for-
age crops (CP 1.4.6)

In the third year of experimentation in

cowpea, application of imazethapyr @ 0.1 kg

a.i./ha as pre-emergence being at par with

weed free whereas imazethapyr @ 0.1 kg a.i as

pre-emergence + wheel hoe @ 20 DAS recorded

significantly higher green fodder and dry matter

yield over weedy check. The lower values of

weed dry matter, weed index were observed in

(i) imazethapyr alone and (ii) imazethapyr @

0.1 kg a.i./ha + one hand hoe (20 DAS) after

weed free treatment over weedy check. They

recorded 75.2 % more weed control over weedy

check. In sorghum and bajra napier hybrid, the

green fodder yield were higher in weed free

treatment followed by oxadiargyl 6% EC @ 0.09

kg a.i/ha at 3-5 DAP + 2, 4 DEE @ 1 kg a.i/ha

Fig. 3.5.1. Inhibition of fungal spore (Alternaria alternata) germination a) Parthenin b)  Saponins c) Flavonoids

at 25 DAP. This treatment recorded lowest

weed biomass in sorghum. Application of

oxadiargyl @ 0.09 kg a.i./ha as pre-emergence

+ 2,4 D @ 1 kg a.i./ha at 25 DAS  in sorghum

and BN hybrid recorded lower weed index

compared to oxadiargyl alone and weedy check

(Table 3.5.1; Fig. 3.5.2 & 3.5.3).

Fig. 3.5.3. Imazethapyr @ 0.1 kg a.i/ha as PE

Fig. 3.5.2. View of weedy check treatment

(a) (b) (c)
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3.5.4 Resource conservation technologies
(RCTs) in fodder sorghum based
cropping systems (CP 1.5.2)

Minimum tillage (MT) (kharif) – zero tillage

(ZT) (rabi) + mulching with sesbania loppings

recorded comparable fodder sorghum

equivalent yield with conventional tillage (CT)

(kharif) - ZT (rabi) and CT (kharif) - CT (rabi)

season (34.8 t/ha) during 2014-15 cropping

season. Besides 3-4% higher soil moisture was

observed in mulching with sesbania loppings

under MT (kharif) - ZT (rabi) than without mulch

at 0-15 cm depth (Fig. 3.5.4). At the end of the

cropping season increase in OC and available

N was observed in MT - ZT plots compared to

CT plots. Green fodder yield in fodder sorghum

was not influenced significantly by tillage and

mulching treatments during kharif 2015.

However, slightly higher green fodder yield was

recorded in CT - ZT + with mulch, MT - ZT +

with mulch and CT – CT + with mulch over

their respective treatments without sesbania

mulch.

3.5.5 Evaluation of phosphate solubilizing
fungi suitable for fodder crops in
problem soils (CP 3.1.2)

Ten phosphate solubilizing fungal (PSF)

isolates selected based on acid and salt tolerance

to evaluate their performance in enhancing

biomass of fodder oats (var. JHO 822) in normal

soil, acid soil and saline-alkali soil were used as

biofertilizers to test their influence on

production of oats (Fig. 3.5.5). The highest

number of seeds per plant and seed yield per

pot was recorded with 100% recommended

dose of fertilizer (RDF) in normal and saline-

alkali soil. The three PSF isolates in normal soil

viz., PSF 23(1), PSF-47(1) and PSF-48(3); and

three in saline-alkali soil viz., PSF-48(4), PSF-

52(3) and PSF-131(1) recorded number of seeds

at par with RDF. In case of seed weight, PSFs

viz., PSF-12(1), PSF-23(1) and PSF-47(1) in

normal soil and PSF-29(1), PSF-48(4) and PSF-

48(5) in saline-alkali soil were on par with RDF.

Further all these treatments were significantly

superior to control. In acid soil, PSFs viz., PSF

47(1) and PSF 48(4) recorded significantly

higher seed count at par with RDF. The seed

Cowpea: T
1
: Imazethapyr 10% SL @ 0.1 kg a.i./ha (as Pre); T

2
: Imazethapyr 10% SL @ 0.1 kg a.i./ha (Pre) + Wheel Hoe at 20

DAS; T
3
: Weed Free: T

4
: Weedy check

Sorghum and BN hybrid: T
1
-Oxadiargyl 6 % @ 0.09 kg a.i./ha (as Pre); T

2
: Oxadiargyl 6 % @ 0.09 kg a.i./ha (Pre) fb 2,4-DEE

@1 kg a.i (at 20 DAS) ; T
3
: Weed Free: T

4
: Weedy check

Table 3.5.1. Effect of weed management practices on yield of forage crops and weed biomass

Fig. 3.5.4. Soil moisture content in response to tillage
and mulching during rabi 2014-15

Cowpea Sorghum BN hybrid 

Yield (t/ha) Yield (t/ha) Yield (t/ha) 

Treatment 

GFY DMY 

Weed 
index (%) 

WCE  
(%) 

GFY DMY 

Weed 
index (%) 

WCE 
(%) 

GFY DMY 

Weed 
index (%) 

T1 27.18 5.13 9.6 70.7 23.95 4.73 10.6 40.1 17.4 3.42 10.8 

T2 29.25 5.37 2.7 75.2 25.67 5.01 4.2 56.6 17.8 3.53 8.6 

T3 30.07 5.51 - 100.0 26.80 5.09 - 100.0 19.5 3.78 - 

T4 18.31 3.55 39.1 - 19.41 3.84 27.6 - 11.3 2.28 42.0 
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weight in acid soil was not influenced by the

PSFs. Highest dry fodder weight was recorded

in RDF treatment in normal soil followed by

PSF-48(5), PSF-42(1) and PSF-47(1) which were

statistically at par with RDF. In saline-alkali soil,

the maximum dry fodder weight (16.6g) was

produced by PSF-52(3) followed by PSF-131(1),

RDF, PSF-42(1) and PSF-48(5) which were

significantly superior over all other treatments.

In acid soil, PSF-48(4) recorded the highest dry

matter (22.4g) production, followed by PSF-

29(1), PSF-48(3), PSF-47(1) and PSF-48(5)

which were at par among themselves and with

PSF-48(4).

3.5.6 Development of nano-nutrients for
increased fodder production (Flag-
ship project)

The effect of commercially available

nanoparticles viz., nano copper oxide (nCuO)

and nano zinc oxide (nZnO) on the growth

parameters of berseem and oat was studied

under pot culture condition. In berseem, seed

treatment with 50ppm nCuO resulted in

maximum seed germination compared to

control. Seed treatment with 25 ppm nCuO

recorded maximum plant height and stem fresh

weight at 30 DAS. At 75 DAS, 50 ppm nCuO

treatment recorded maximum fresh weight and

dry weight of berseem. The root length and root

weight was significantly higher in 25 ppm

nCuO treatment. However the maximum root

nodule number was recorded at 50 ppm which

was at par with RDF CuSO
4
. In oat, all the

nCuO treatments recorded higher plant height

compared to RDF and control. Recommended

dose of CuSO
4
 treatment recorded maximum

number of tillers followed by 50 and 25 ppm

nCuO which were at par with RDF.

Seed treatment with 50 ppm nCuO

recorded the highest nodule number in both

fodder cowpea and berseem, though

recommended dose of CuSO
4 

recorded almost

equal nodulation in berseem. The influence of

nanoparticles on the soil microbiological

properties was studied, and no significant

difference between control and nCuO

treatments up to 100ppm in both dehydrogenase

activity and total bacterial count, however,

decline in dehydrogenase activity and total

bacterial count was observed at 200 ppm.  The

Fig.  3.5.5. Influence of PSF on oat plants in normal, saline-alkali and acid soil

Fig. 3.5.6. Influence of nCuO on soil microbiological
properties
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soil microbial biomass carbon (SMBC) was

maximum at 50 ppm nCuO treatment (Fig.

3.5.6). In nZnO treatments, all microbiological

parameters viz., dehydrogenase activity, total

bacterial count and SMBC had shown increase

over control (Fig. 3.5.7).

will open even after 9 days as a supplementary

pollen source. The maximum anthesis (>50%)

occured in the first two days and more than

90% anthesis completed by sixth day (Fig. 3.6.2);

thus, first two days are crucial from seed setting

point of view.

3.6 Program: Enhancing seed produc-
tion, development of seed stan-
dards and study on seed biology

3.6.1 Developing seed standards and en-
hancing seed production in range
species (STR 3.7)

Phenological studies in Sehima nervosum

The phenological studies in Sehima

nervosum revealed that, the inflorescence is a

spike with interwoven spikelets that open in two

parallel columns (Fig. 3.6.1). Each column

consists of 15 spikelets on an average. There is

no specific pattern for anthesis and it mostly

starts from middle of the spike. The total

duration from anthesis to maturity is almost 3

weeks. The spikelets consist of both bisexual and

staminate florets. The bisexual florets open first

and in them the stigma emerges earlier than

anthers resulting in protogyny nature of

anthesis. The anthesis duration recorded in

Sehima nervousm was 9 days, when all stigma

emerged. The anthers from staminate flowers

Enhancing seed setting in Chrysopogon and
Sehima

The seed set in two important range grasses

Chrysopogon and Sehima was enhanced through

exogenous application of growth regulators

twice during anthesis stage. Chrysopogon fulvus

has 22% seed setting with 16 seeds per panicle

containing 77 spikelets. The highest number of

seeds was recorded in kinetin @ 100 ppm

treatment followed by TIBA (2,3,5- tri-

iodobenzoic acid) @ 200 ppm. The growth

regulators have also enhanced the number of

spikelets with maximum (95) in IAA (Indole 3

Fig. 3.6.1. Two column (red and blue circles) spikelet
distribution in Sehima nervousm inflorescence

Fig. 3.6.2. Anthesis percentage during flowering
period in Sehima nervosum

Fig. 3.5.7. Influence of nZnO on soil microbiological
properties
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Acetic Acid) @ 100 ppm treatment followed by

kinetin 100 ppm (87). The seed setting was

enhanced to 33% in kinetin @ 100 ppm

treatment (Fig. 3.6.3a). Thus, an enhancement

of 11% seed filling was achieved in Chrysopogon

by spraying kinetin @ 100 ppm during anthesis

stage. Similarly in Sehima nervousm, application

of 200 ppm TIBA has resulted 24% increase in

seed setting (Fig. 3.6.3b).

3.6.2 Morpho-phenological studies in
tropical grasses (STR 3.15)

Pseudovivipary in Pennisetum pedicellatum

Pseudovivipary, where spikelets turn into

plantlets without roots, was reported in 21

genera of Poaceae family. In Pennisetum genus

only in P. setaceum and P.  polystachion

pseudovivipary was reported. For the first time

pseudovivipary was observed in Pennisetum

pedicellatum, commonly known as Dinanath

grass. It has both annual and perennial forms.

Pseudovivipary was observed in the perennial

forms in the month of July during 2014 and 2015

at different locations of the central research

farm of IGFRI, Jhansi. The inflorescence in

Pennisetum pedicellatum is a spike containing

numerous spikelets with apomictic seed

formation (Fig. 3.6.4a). Due to pseudovivipary,

the spikelets of Pennisetum pedicellatum revert

back from reproductive phase to vegetative

phase resulting in the formation of plantlets

without roots attached to the mother plant (Fig.

3.6.4b). The same tussocks which produced

seeds in the previous season have produced

these plantlets. The abrupt changes in weather

conditions during June-July months of 2014 &

2015 might have triggered reversal from

reproductive to vegetative phase.

Fig. 3.6.4. a. Normal spike b. pseudovivipary spike of
Pennisetum pedicellatum

Morphological markers for Brachiaria
brizantha seed filling

The germination in Brachiaria brizantha is

very low and highly inconsistent due to large

Fig. 3.6.3. Effect of treatments on a. Chrysopogon fulvus, b. Sehima nervosum seed filling
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quantities of blank seeds. B. brizantha on an

average contains five racemes in its

inflorescence and each raceme in turn contains

30-40 spikelets. The number of spikelets reduced

from top (40) to bottom (30). On close

observation of several hundred fully matured

seeds over different seasons it was found that

hairiness in fluffy seed can be correlated to the

seed filling, as all hairy spikelets have filled seeds

and thus it is a reliable morphological marker

to identify seed filling (Fig. 3.6.5). Even though

it is laborious it makes possible to separate the

filled seeds using this visual marker to have a

high germinating seed lot. Although number of

spikelets varied among different racemes of the

inflorescence, on an average 55 % spikelets are

hairy in each raceme which makes it 55% seed

filling in B. brizantha. However, the filling may

vary in the bulk harvest where both matured

and immature seeds will be harvested

simultaneously.

with poor filling. This jeopardises the assessment

of its quality. For assessing the germination

percentage, properly filled seeds are required

for reliability. The fluffed seeds were observed

under microscope and categorized into

different groups (Fig. 3.6.6). Complete blank

seeds and seeds with <20- 30% filling did not
germinate, while seeds with >30-40% filling

showed good germination. This fraction of first

category constitutes about 50% of the bulk seed

lot in Jhansi condition and rest 50% seeds have

initial dormancy which leads to lower

germination of Brachiaria seed lot.

Fig. 3.6.5. Hairy (a) and non-hairy (b) spikelets and
filled (c) and non-filled (d) seeds of B. brizantha

3.6.3 Enhancing forage seed quality (STR
3.16)

Seed filling studies in Brachiaria brizantha

The seed of Brachiaria is of fluffy in nature

Synthetic polymer based coating of fodder
cowpea seeds

Cowpea variety EC 4216 was coated with

polymer (Incotec pvt. Ltd.) in sequential coating

with plant protectants for enhancing storability.

The efficiency of coating to protect seeds from

insect damage was assessed by artificial

infestation of bruchids (12 No. per closed

petridish of seeds) under ambient storage

condition. The seeds coated with fungicide

(Bavistin @ 2g/kg seed), insecticide (Malathion

@ 2g/kg seed) and polymer showed more

protection as compared to control (Table 3.6.1).

In case of uncoated seeds, bruchids damaged

the total seed lot within six months of ambient

storage (Fig. 3.6.7).

Fig. 3.6.6. Caryopsis content of Brachiaria brizantha
as observed through microscope
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Standardization of seed pelleting in Dinanath

An indigenous machine containing tractor

tyre (size: 12.5 inch outer width and 28 inch

inner diameter) with a rotating shaft supported

by motor drawn belt and pulley was fabricated

with locally available materials (Fig. 3.6.8). The

inner surface of the tyre was painted to make it

smooth that can deliver round shaped seed balls.

Initially six types of locally available pelleting

materials viz., soil, saw dust, wheat bran,

charcoal, farm yard manure (FYM) and

limestone were tried to make seed balls. Specific

quantity of pelleting material was put in the

rotating tyre and water was sprayed onto the

dry mix until it begins to nucleate and form small

beads. When the beads became approximately

one centimeter of diameter, desired quantity of

seed was dusted slowly on the rotating beads.

When the seeds adhered to the bead’s surface,

again water was sprayed followed by dusting

with pelleting material to cover the seeds with

another pelleting layer. Based on the pellet size,

pellet weight, number of seeds per pellet, water

requirement for pellet dissolving, dissolving time

in 10 ml water, germination rate, the cost of

materials and ease in availability soil was

selected as pelleting material for further

experiment. In a continuous trial and error

method, a nutrient mix (nitrogen through urea-

0.613%, phosphorous through single super

phosphate - 12.5%, potassium through muriate

of potash- 1.4% and other micronutrients in

minute concentration) was standardized which

could boost up the initial vigour of the

germinating seedling of tropical grasses. The

water spread during pelleting in tyre was

replaced with KNO
3
 (@ 0.2%) solution which

favours seed germination. Daily observation

was taken on germination. After final count,

germination percentage, shoot length and root

length were measured. Soil pellets with nutrient

mix, fungicide and KNO
3
 outnumbered other

treatment combinations (Fig. 3.6.9).

P=Polymer, F=Fungicide, I=Insecticide, NSKE=Neem Seed Kernel Extract, N=Nutrient mixture

Table 3.6.1.  Effect of different coating treatments on percent seed damaged by bruchids

Fig. 3.6.7. Bruchid infested cowpea seeds and bruchid

Percent seed damaged by bruchids Treatment 

3 months 6 months 9 months Treatment 3 months 6 months 9 months 

Control 35.7 100.0 100.0 P+I 0.3 7.3 7.3 

NSKE 1.0 10.0 17.0 P+F+I 1.3 5.0 7.7 

F 4.7 7.3 17.7 P+N 1.0 11.7 13.3 

I 0.7 6.3 10.7 P+N+F 1.0 10.7 14.0 

F+I 0.7 9.0 9.3 P+I+N 2.0 12.0 13.3 

F+I+N 1.7 10.3 11.3 P+F+I+N 2.0 10.3 11.3 

P 0.7 6.7 9.3 NSKE+N 1.3 15.3 15.7 

P+F 1.0 10.7 12.7     
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3.6.4 Germination enhancement through
scarification in Indigofera astragalina
(hairy) (RSA 11)

Establishment of hairy indigo is difficult

because fresh seeds do not germinate

immediately due to hard seed coat. To achieve

higher germination sand paper scarification was

done in two seed lots (freshly harvested and one

year old). Germination test was conducted both

at 25 and 30oC in the dark by between the paper

(BP) method. First observation was recorded

after 24 hrs and subsequent observations were

recorded at 12 hr interval up to 120 hours and

afterwards at 1 day interval up to 20 days. No

significant differences in germination were

observed at 25 and 30oC. Germination was
Fig. 3.6.8. Tyre-based indigenous and semi-automated
seed pelleting machine

Fig. 3.6.9. Germinating Dinanath grass from seed pellets made of different pelleting materials (above) and soil
seed pellets prepared with different combination of nutrient, chemical and fungicide (below)
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significantly higher in the scarified seed (93.5

and 93.0% at 25oC and 94.5 and 93.5% at 30oC)

as compared to non-scarified seed (1.5 and 3.0%

at 25oC and 2 and 4% at 30oC) both in fresh

and one year old seed lot, respectively. Besides

the time spread of germination was more in non-

scarified seed (17 & 6 day) than in the scarified

seed (4.5 & 4 day) in fresh and one year old

seed, respectively. The lower mean germination

time indicates faster germination as taken by

scarified seed (61-49.8 hours) while it was 296-

116 hours in the non-scarified seed in fresh and

one year old seed, respectively. Higher

germination index and germination rate index

were observed in the scarified seed compared

in non-scarified (Table 3.6.2).

seed harvested during autumn (2014), spring

(2015) and Monsoon (2015) seasons,

morphological traits like spikelets and caryopsis

in seven genotypes were observed. Highest 1000-

caryopsis weight (919.3 mg) was observed

during autumn, while lowest (635.3 mg) was

observed during monsoon. Similarly, highest

caryopsis to spikelet ratio on weight basis (0.26)

was observed during autumn and lowest ratio

(0.17) during monsoon. The caryopsis was

classified on the basis of screen size (of the seed

separator) in three classes viz. bold size (upper

screen size 1.0 mm and lower screen size 0.8

mm), medium size (upper screen size 0.8 mm

and lower screen size 0.6 mm) and small size

(upper screen size 0.6 mm) (Fig. 3.6.10). The

proportion of the caryopsis size on weight basis

Table 3.6.2.  Effect of sand paper scarification on germination parameters in Hairy indigo

(-) indicates that no increment was recorded.*Figures in parenthesis indicate germination at 30oC while, outside at 25oC.

3.6.5 Evaluation for seed yield and qual-
ity in Cenchrus (RSA 14)

Effect of seasons on seed quality parameters
in Cenchrus ciliaris

To know the effect of seasons on quality of

showed bold caryopsis was highest during

autumn (0.53) followed by spring (0.48), while

proportion of medium and small size caryopsis

were highest during monsoon which indicates

that autumn and spring harvest are of better

quality as compared to monsoon season.

Germination 

Non scarified seed Scarified seed 

Germination parameters 

Fresh seed One year old seed Fresh seed One year old seed 

*Final germination % 1.5 (2.0) 3 (4.0) 93.5 (94.5) 93.0 (93.5) 

Mean germination time (hours) 296.0 116.0 61.0 49.8 

Germination index 6.5 24.3 161.8 136.0 

Coefficient of velocity of germination 0.3 0.9 1.6 2.0 

Germination rate index (%/day) 0.2 0.7 39.0 47.8 

First day of germination (day) 3.0 2.0 1.5 1.0 

Last day of germination (day) 19.0 7.0 5.0 4.0 

Time spread of germination (day) 17.0 6.0 4.5 4.0 

Peak value 0.17 0.43 28.3 33.0 

No. of days for attaining PV 3.0 5.0 3.0 2.0 
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Seasonal influence on seed production
potential of Cenchrus spp.

In C. ciliaris, highest seed yield (148.8 kg/

ha) was recorded in the spring season followed

by monsoon and autumn seasons irrespective

of genotypes (Table 3.6.3). Among the

genotypes IG 67-3833 produced maximum seed

yield (137.7 kg/ha). Number of spikelets/spike

and spike length were higher during monsoon

season, while higher1000-spikelet weight was

recorded in autumn season. The fodder yield

was significantly higher in monsoon season as

compared to both spring and autumn seasons

but the seed yield as well as its quality were

significantly higher in spring and autumn

seasons. The fodder yield was highest in IG 67-

365. Highest seed filling (76.2%) was observed

during spring season while lowest (67.3%)

during monsoon season. The germination was

highest (46.6%) in spring produce while it was

lowest (27.1%) in monsoon produce. However,

no significant difference in germination was

observed between spring (2015) and autumn

(2014) produce. The seedling length was highest

(12.3 cm) in spring produce and lowest (11.1

cm) in monsoon produce.

In Cenchrus setigerus, the fodder yield was

significantly higher in monsoon season but seed

yield as well as seed quality was highest (133.4

kg/ha) in spring season. Among the genotypes

IG 96-706 produced maximum fodder yield

(2.88 t/ha) and IG 97-432 produced maximum

seed yield (160.4 kg/ha). Number of spikelets/

spike and spike length were higher during

monsoon season while higher1000-spikelet

weight (3.86 g) was recorded during autumn

season. Highest proportion of filled spikelets

Fig. 3.6.10. Caryopsis of C. ciliaris; Bold size (left);
medium (centre) and small (right)

Table 3.6.3. Seasonal effect on seed and fodder yield and seed quality in Anjan grass

S
1
- Autumn season, 2014; S

2
- Spring season, 2015; S

3
- Monsoon season, 2015

Trait/Season/  
Genotype 

IG 67-365 IG 96-
531 

IG 96-
414 

IG 67-
3833 

IGFRI-
727 

IGFRI-
3108 

CAZRI-
75 

Mean 

S1 23.9 45.7 84.1 90.4 36.5 74.7 51.0 58.0 

S2 134.6 160.6 110.9 236.6 77.0 101.2 221.0 148.8 

S3 19.3 -- 159.7 86.0 37.0 151.6 55.7 84.9 

Mean 59.3 103.2 118.2 137.7 50.2 109.2 109.2  

Seed  

yield  

(kg/ha)  

CD (0.05) Season-7.0;       Genotype-10.7;     Season x Genotype- 18.6 

S1 64.0 71.7 69.3 72.0 59.3 71.3 68.0 68.0 

S2 74.3 63.7 78.3 85.7 70.0 80.0 81.7 76.2 

S3 56.0 -- 73.7 76.0 53.0 78.3 67.0 67.3 

Mean 64.8 67.7 73.8 77.9 60.8 76.6 72.2  

Seed  

filling  

(%) 

CD (0.05) Season-2.1;      Genotype-3.2;     Season x Genotype-5.6 

S1 33.3 62.7 41.3 60.3 35.0 45.3 35.3 44.8 

S2 50.0 38.0 50.3 54.7 46.0 43.3 44.0 46.6 

S3 24.7 -- 30.0 30.3 25.7 27.3 24.3 27.1 

Mean 36.0 50.3 40.6 48.4 35.6 38.7 34.6  

Germi 

nation 

(%) 

CD (0.05) Season-2.2;       Genotype-3.4;     Season x Genotype-5.9 
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(84%) observed during spring season while it

was lowest (74.3%) during autumn. Proportion

of filled spikelets varied from 67.3 (CAZRI-76)

to 83.8% (IG 96-401) among genotypes. The

germination of six month old seed was highest

(56.5%) in spring produce while it was lowest

(30.7%) in monsoon produce. Among the

genotypes, significant variation in germination

ranged from 32 (CAZRI-76) to 55% (IG 97-432).

Among the genotypes, significant variation in

seedling length was ranging from 11.2 cm in IG

97-109 to 13.4 cm in IG 97-342. The seedling

length was also highest (13.6 cm) in spring

produce and lowest (11.7 cm) in monsoon

produce.

All the genotypes of both Cenchrus species

in autumn and spring seasons met the minimum

Indian seed standard for germination (30%).

The study indicates that higher seed yield with

better quality can be obtained in autumn and

spring seasons while higher fodder yield in

monsoon season in both Cenchrus species.

Ergot infestation in Cenchrus species

Like other cereal crops, ergot infestation

occurs in Cenchrus species caused by Claviceps

fusiformis. Ergot infestation in Cenchrus species

was observed during monsoon, 2015 while it

was not recorded during autumn (2014) and

spring (2015) (Fig. 3.6.11). During monsoon

(2015) in Cenchrus ciliaris ergot infestation

ranged from 1.7% in IG 67-3833 to 24% in

IGFRI-3108 followed by 23% in IG 96-414 on

the basis of manual dehusking of spikelets while

in C. setigerus the infestation ranged from 3.7%

in IG 97-109 to 18% in IG 97-432 followed by

17.3% in CAZRI-76. In C. ciliaris ratio, ratio of

ergot: caryopsis on weight basis was also higher

in the genotype IG 96-414 (1.03) and IGFRI-

3108 (0.74) and low in IG 67-3833 (0.04).

3.6.6 Seed production technique in
Stylosanthes hamata (RSD 16)

An experiment by using polythene mulch

for standardization of seed production in

Stylosanthes hamata was taken up during the

kharif and rabi of 2015-16 at Tegur farm of SRRS,

Dharwad. The preliminary results indicated

that, the polythene mulched crop had recorded

the higher mean plant height (52.5 cm) and

number of branches (6.33). The mean weed

population in polythene mulched crop was

lower (9/m2) over control (16/m2). It also

effectively conserved the moisture for longer

period which was evident by more number of

days (152) taken to maturity in mulched crop

than control (136 days). The seed recovery was

82-86% in polythene mulched crop (Fig. 3.6.12),

indicating a positive response for mulching.

Fig. 3.6.11. Naked seed of Cenchrus ciliaris and  ergot

Fig. 3.6.12 Stylosanthes hamata a. Mulched crop b.
Unmulched crop

3.7 Program:  Evaluation and improve-
ment of forage-livestock produc-
tion systems

3.7.1 Isolation of plant polyphenol from
tree foliage (PAR 3.1)

Proanthocynidins (Fig. 3.7.1) were isolated

from tree foliages of Jatropha curcas, Madhuca

longifolia, Aegle marmelos, Securenegia virosa and
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Pithecellobium dulce through extraction with 70%

acetone and after usual workup independently

and their column chromatography on sepahdex

LH-20 and elution with 50% methanol.

seed had the lowest DMD (29.8%) against

highest of groundnut cake (81.1%). Partition

factor for evaluated feeds varied from 2.98

(cowpea grain) to 4.30 (rice chunni).

Effect of plant phenol on methane emission
from feed resources and diets

Supplementation of ML-7 a compound

isolated form Madhuca longifolia to wheat straw

reduced the in vitro methane emission from

16.43 (control) to 7.41 ml/g DM at 1.0% level.

Addition of ML-7 also reduced the dry matter

digestibility of wheat straw to 33.09% against

the control (37.92%). Similarly, addition of ML-

7 to oat straw reduced both the in vitro methane

production and dry matter digestibility. There

was no effect on in vitro gas production from

straws on supplementation of ML-7 compound.

Like that of straws, addition of ML-7 to berseem

decreased the methane production from 34.1

(control) to 20.88 ml/g and dry matter

digestibility by 5.05 units at 0.6 % level without

affecting the gas production. The effect of ML-

Methane emission from tree foliages

Among tree foliages methane production

(ml/g DM) was lower from Bahunia variegata

(14.65) and Cassia fistula leaves (17.03) than

Cnidoscolus aconitifolius (26.41) and Moringa

oleifera leaves (24.03) (Table 3.7.1).  On the other

hand methane production (ml/g DDM) was

lowest from Moringa oleifera (31.63) and highest

from Cnidoscolus aconitifolius (47.17).  Among

the evaluated tree foliages Moringa oleifera had

the highest DM digestibility.

Fig.  3.7.1 Polyphenols isolated from tree foliages

Table 3.7.1. In vitro total gas, methane production and dry matter digestibility of tree foliages

Methane emission from feeds

Among the five protein rich feeds, total gas

production ranged between 70.5 (sal seed) to

133.7 ml/g (mustard seed cake), while from

seven energy rich feeds the total gas production

was lowest from rice chunni (64.5) and highest

from maize grain (104.5). The lowest methane

production (ml/g DDM) was recorded from

mustard seed cake (29.8) and lucerne grain

(31.9) among the protein and energy feeds,

respectively. Amongst the protein sources, sal

7 supplementation to napier grass was

inconsistent as the methane and digestibility

values varied widely across the incubations.

Supplementation of ML-7 compound to

different diets significantly influenced their in

vitro gas production, methane production and

dry matter digestibility. In vitro methane

production decreased to 10.11, 28.23 and 19.06

ml/g DDM at 1.0% level of ML-7 addition

against 40.35, 42.75 and 25.23 ml/g DDM

without supplementation for wheat straw-

Tree foliage Gas 
(ml/g) 

Methane  
(ml/g) 

Methane (ml/g 
DDM) 

DMD 
(%) 

Partition 
factor 

Cnidoscolus aconitifolius  86.25 26.41 47.17 55.96 1.32 

Moringa oleifera  85.50 24.03 31.63 75.95 1.83 

Bahunia variegata  67.50 14.65 31.95 46.03 1.41 

Cassia fistula  70.50 17.03 35.92 47.58 1.40 
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berseem-concentrate, oat straw-berseem-

concentrate and sorghum stover-berseem-

concentrate diets, respectively. Dry matter

digestibility of different diets also decreased on

supplementation of ML-7 compound.

3.7.2 Mixed herd grazing of natural pas-
ture (PAR 4.2)

Initially efforts were made to establish the

pasture by protecting the experimental site from

grazing. Improvement of pastures was tried

through removal of undesirable plants/bushes

and introduction of perennial grasses like

Cenchrus ciliaris. Soil sampling from different

blocks of the pasture indicated that soils were

light, gravelly in nature and texture varied from

sandy clay to sandy clay loam. Organic carbon

contents were low (0.43-0.57%). Fertility status

of the soil was poor with less available nutrient

contents. Available nitrogen was low (<200 kg/

ha), whereas available phosphorus content was

in medium range (13.4-14.1 kg/ha). Available

potassium content was also low (<140 kg/ha).

Experimental pasture protected from

grazing during growing season (July to October)

yielded herbage from 3.98 to 4.67 t DM/ha in

different blocks (Table 3.7.2). Pasture was

dominated by grasses with different species of

legumes, browse shrubs/trees and forbs. Sehima

nervosum-Dichanthium annulatum-Heteropogon

contortus dominated natural grassland

associated with annual and perennial grasses

viz., Apluda aristata,  Andropogon gerardii,

Aristida ramose, Avena ludoviciana, Avena fatua,

Bothriochloa intermedia, Brachiaria brizantha,

Brachiaria mutica,  Cenchrus ciliaris, Cenchrus

setigerus, Chloris gayana, Chrysopogon fulvus,

Cynodon dactylon etc.  Herbages sampled from

different blocks contained 4.88 to 5.12% crude

protein. Similarly, neutral detergent fiber, acid

detergent fiber, acid detergent lignin and

cellulose contents of herbage were comparable

among the pasture stands.

3.7.3 Mixed herd grazing of silvopastures
(PAR 4.1)

Established silvopasture stands (9 ha),

comprising of natural, reseeded and sown

pastures of 3 ha each, were evaluated for

productive performances as system. Natural

pasture was dominated by Sehima, Heteropogon

grasses and pasture reseeded with Cenchrus

ciliaris, Cenchrus setigerus and Stylosanthes

hamata etc was also dominated by Sehima,

Heteropogon grasses . A mixed herd of 45

numbers each of sheep and goats, divided into

3 equal groups, were allowed to graze on three

types of silvopastures during the growing

(August-October) and post-growing (November

to February) seasons of herbages. Herbage

samples were collected daily during the

digestion trial period by snatching 30 to 40 bites

from the mouth of goats before swallowing

revealed that herbage samples contained 12.6

to 13.4% CP. Indicator method, using chromic

oxide was followed for estimation of total faecal

Table 3.7.2. Soil status, herbage yield and

quality of experimental pasture

Natural pasture Attributes 

Block-I Block-II Block-III 

Soil status 

pH 6.74 6.45 6.63 

EC (mhoscm-1) 0.033 0.024 0.029 

Organic C (%) 0.57 0.49 0.43 

Available  N (kg ha -1) 193.2 178.4 159.8 

Available P (kg ha -1) 14.1 13.7 13.4 

Available K (kg ha -1) 138.4 121.6 114.9 

Herbage yield and quality 

Yield (t DM ha -1) 4.67 4.39 3.98 

Crude protein (%) 5.12 4.94 4.88 

Neutral detergent 
fiber (%) 

78.2 79.7 80.1 

Acid detergent fiber 
(%) 

51.4 52.9 53.6 

Cellulose (%) 34.7 35.1 36.2 

Acid detergent lignin 
(%) 

9.7 10.3 11.1 
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output and then pasture consumption. During

the post growing season pasture consumption

varied from 2.54 to 3.11% of body weight in

goats. Daily DMI, TDN and CP intake (g/kg

w0.75) of goats was higher (P <0.01) in sown

pasture (82.5, 48.21 and 9.49) followed by

reseeded (75.6, 42.23 and 8.39) and natural

pastures (67.6, 35.34 and 7.36), respectively.

Goats had higher (P<0.05) digestibility of DM,

OM, NDF and cellulose on sown pasture than

reseeded and natural pastures.

Herbage samples collected from the mouth

of sheep contained 8.96 to 9.63% CP and the

pasture consumption during the post growing

season varied from 2.87 to 3.29% of the body

weight in sheep. Average daily DMI (g/kg w0.75)

in sheep was higher (P<0.01) in sown (84.0) and

reseeded (79.1) pasture compared to natural

pasture (67.6). Average TDN and CP intakes

(g/kg w0.75) in sheep were minimum (P<0.01)

on natural pasture (7.35 and 36.18) followed

by reseeded (7.92 and 41.11) and sown pastures

(8.76 and 44.93). Digestibility of DM, OM and

CP was higher in sown pastures (56.75, 58.50

and 57.15%).

3.7.4 Toxicological studies of nano zinc ox-
ide in lambs (PAR 5.4)

Ten Jalauni male lambs (5.3 kg body

weight, age 2.5-3 months) were assigned into

two groups of five in each. Diet was similar in

two groups (berseem hay ad lib-concentrate

mixture) except for the source of zinc given orally

for a period of 80 days. The control group (G
1
)

was given normal zinc oxide (60 ppm), while

lambs of experimental group (G
2
) was given

nano form of zinc oxide (60 ppm) having

particle size 30 nm available commercially, over

and above available from diet. No difference was

recorded in plasma urea (33.3 vs 32.8 mg/dl),

creatinine (0.9 vs 1.1 mg/dl) and other blood

metabolites (total protein and glucose) in G
1
 and

G
2. 

It was concluded that there was no apparent

toxic effect on feeding nano form of zinc oxide

in lambs, as the creatinine levels were similar

between groups.

3.7.5 Development of balanced feeding
systems for livestock (PAR 5.3)

Maize/sorghum+ cowpea intercropping

Intercropping of legume cowpea (V.

unguiculata) with cereal maize (Z. mays) or

sorghum (S. bicolor) improved the green fodder

yield and quality.  Maize intercropped with

cowpea in 1:1, 2:1 or 1:2 line ratio of 25cm

distance, green fodder yield at 60 days after

sowing was higher 57.77, 52.70 and 57.30 t/

ha, respectively, compared to both sole maize

(53.82) and sole cowpea (48.67 t/ha),

respectively. Sorghum intercropped with

cowpea in line ratio of 1:1, 2:1 or 1:2 with 25

cm line distance produced higher  green fodder

yield (60.69, 53.05 and 56.92 t/ha) in

comparison to sole sorghum (41.27 t/ha) at 60

days of harvesting. Forages of intercropped

maize and sorghum with cowpea (1:1)

conserved as silage had average pH 4.24 to 4.59

and ammonia nitrogen was 15.40- 16.80 mg%.

However, sole maize or sorghum found better

for silage making with pH of 3.60- 4.20.

Oat + berseem intercropping

Berseem (T. alexandrinum) intercropped

with cereal oat (A. sativa) (Fig. 3.7.2) and under

standard fertilization and agronomic practices,

mean total green fodder yield after 120 days

with 3 harvesting was found significantly

different under different intercropping.  Total

green fodder yield was 117.6 t/ha for sole oat

and 123.0 t/ha for sole berseem. However,

under  intercropped situation of oat and

berseem with 1:1, 1:2 and 2:1 yields were 77.30,

98.56 and 92.53 t/ha, respectively. Dry matter

yield was 18.0 and 17.17 t/ha for sole oat and

berseem, respectively and the corresponding

values for intercropped situations was 12.01,

13.97 and 13.39 t/ha, respectively. Total crude

protein yield was significantly higher (3.10 t/
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Fig. 3.7.3 a. Sheep fecal pellets collected

b. Germination of endozoochorus berseem seeds

ha) under oat-berseem intercropping in 1: 2 line

ratio than other combinations (2.71-2.35 t/ha).

Silage made from 1:2 ratio of oat and berseem

forage had pH of 5.02, and with the increased

ratio of berseem with oat, pH further increased

up to 5.95 indicating poor quality of silage.

Jalauni sheep had higher intake on berseem

and oat intercrop (2.59%) in 1:2 line ratios than

sole fed oat (2.51%) and berseem (2.15% body

weight) at 60-75 days of harvesting. Dry matter

digestibility (69.3%) was higher on sole oat

feeding than mixed chaffed diet (63.0%).

along with wheat flour dough. The retrieval rate

from the feces for berseem was 3.32 and 18.83%

after 24 h and at 48 h and for guinea it was

15.37% and 9.22%, respectively. For Cichorium

intybus (chichory) retrieval was 47.59, 25.38,

12.39 and 5.65% and for Trifolium repens it was

57.55, 14.38, 10.2 and 7.8% at 24, 48, 72 and 96

h, respectively.

Germination study was conducted for

rumen liquor treated and untreated seed of

stylo, berseem, Cenchrus and guinea.

Germination of seed under incubation was 59,

93, 6 and 7% for stylo, berseem, Cenchrus and

guinea, respectively. However for rumen liquor

treated it was 40% in stylo and 20% in berseem

(Fig. 3.7.3), but in Cenchrus and guinea grass

no germination under in vitro culturing.

Fig. 3.7.2. Berseem-oat intercropping

3.7.6 Endozoochorus dispersal of forage
seeds (PAR 4.3)

Endozoochorus seed dispersal during

grazing in summer months was studied in

Jalauni sheep. Fecal pellets of sheep under

natural pasture grazing were collected and

screened for the seeds dispersed through pellets.

On an average 2666 number of seeds voided

daily through fecal pellets. Among those, 687

were grass seed, 1965 were leguminous weeds

and 14 were herbaceous shrubs seed. The

germination of these seeds was 31.13% for grass

seed, 30.48% for leguminous weeds and there

were no germination for shrub seeds.

In experimental study, seeds of berseem,

guinea, chicory and tepatia weed were fed
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3.7.7 Evaluation of Cenchrus germplasm
(IIP-4)

One hundred and eight genotypes of

Cenchrus were evaluated in augmented design

with two checks viz., IGFRI 727 and IGFRI 3108.

Data on green fodder yield (t/ha), dry matter

yield (t/ha) and plant height (cm) were

recorded over four different cuts (Table 3.7.3).

Five genotypes viz., IG96-80, IG 96-50, IG 96-

96, IG 96-509  and IG 96-358 were found superior

in green fodder yield (>85.33 t/ha) over best

check (GFY 81.66 t/ha).

Cenchrus accessions (91) samples (both from

C. ciliaris and C. setigerus species) collected at

flowering stage were evaluated for their crude

Table 3.7.3. Descriptive statistics of 108

genotypes of Cenchrus tested for agronomic

traits

protein, cell wall fractions and sugar contents.

Crude protein contents in 25 accessions was less

than 8.0%, 13 accessions had more than 10%

crude protein and in remaining accessions CP

contents varied between 8 to 10%. In the

evaluated germplasm NDF, ADF, cellulose and

lignin contents varied from 64 to 75, 37 to 51,

25 to 40 and 3.1 to 9.7%, respectively. In 15

accessions sugar contents were more than 75

mg/g, while sugar contents varied from 11 to

101 mg/g amongst the evaluated Cenchrus

germplasm.

Application of herbicides/hormones

 A trial was conducted with 16 treatments

in randomized block design (RBD) with three

replications. The objective was to improve the

biomass yields as well as total water soluble

sugar content in bajra napier hybrid. A total

five cuts were obtained during the year. The

results indicated that on cumulative basis, whip

super @6g a.i./ha produced significantly higher

green and dry matter yield (Table 3.7.4.), which

was at par with GA
3
 (200, 500 and 1000 ppm)

as well as glysophate 40g a.i./ha, ethrel 200

ppm and whip super 2g/ 4g a.i./ha. The

increase recorded with whip super 6g a.i./ha

over control was 6.98 and 1.06% in terms of

green and dry matter productivity.

Table 3.7.4. Fodder yield (t/ha) of NB Hybrid at 5 different cuts

T1: Glysophate 20 g a.i./ha, T2: Glysophate 30 g a.i./ha, T3: Glysophate 40 g a.i./ha,  T4: Ethrel 100 ppm, T5: Ethrel 200
ppm, T6: Ethrel 300 ppm, T7: Ethrel 100 ppm + 15 kg Urea/ha, T8: Ethrel 200 ppm  + 15 kg Urea/ha, T9: Ethrel 300 ppm  +
15 kg Urea/ha, T10: Whip Super 2 g a.i./ha, T11: Whip Super 4 g a.i./ha, T12: Whip Super 6 g a.i./ha, T13: GA

3
 200 ppm,

T14: GA
3
 500 ppm, T15: GA

3
 1000 ppm, T16: Control

Treatments GFY (t/ha) DMY (t/ha) Treatments GFY (t/ha) DMY (t/ha) 

T1  67.0de 14.17d T9  66.49e 14.33cd 

T2  68.42cde 15.31ab T10  69.53abcde 15.57ab 

T3  69.37abcde 15.62ab T11  69.58abcde 15.45ab 

T4  67.83cde 14.37cd T12  72.38a 15.03cb 

T5  67.45cde 14.86bcd T13 -  70.91abc 15.42ab 

T6  68.36cde 14.28cd T14  70.13abcd 15.38ab 

T7  68.83bcde 15.01cb T15  71.98ab 15.92a 

T8  69.02abcde 14.84bcd T16  67.58cde 14.83bcd 

   LSD (0.05) 3.46 0.80 

 

Parameters GFY  
(t/ha) 

DMY 
(t/ha) 

Plant 
height 
(cm) 

Mean 37.95 10.75 87.54 

Standard Error 1.85 0.64 1.49 

Variance 3574.0 411.3 279.87 

Minimum 8.88 1.84 45.33 

Maximum 97.04 34.27 124.67 
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3.8 Program: Mechanization & maxi-
mizing utilization, conservation
and fortification of feed and fod-
der resources

3.8.1 Roughage based feed pellets on
storability and milk yield (AE 2.1)

Roughage based feed pellets with feed

ingredients of leucaena leaf meal, wheat straw,

wheat bran, barley and oilcakes were developed

at IGFRI, Jhansi with pellet density below 500

kg/m3 for small ruminants. Feed pellets stored

at room temperature in plastic bags for one year

with treatments of urea and dried leaves of

Fig. 3.8.1. Demonstration of feed pellets in RRS,
Avikanagar

Neem (Azadirachta indica) have shown little

effect in CP, NDF and ADIN as compared to

control, potassium citrate and sodium benzoate

treated feed pellets. Feed pellet was also

demonstrated at Dharwad and Avikanagar

(Fig. 3.8.1) indicated little acceptance by goat

at initial stage which gradually increased

resulting in increase in milk yield by 5 to 13.6%

over initial milk yield.

3.8.2 Fodder conservation practices in
Kashmir region and development of
greenhouse dryer (CRSCIGFRISIL
2014D600500064)

A survey on fodder conservation was

conducted in Kashmir region and harvested oat

crop was dried in two ways viz., (i) initial drying

upto 50% moisture in open field, twisted in the

form of a rope called LAU then re-dried for 2-3

days in the field, (ii) drying in open field in 3-4

inch thickness for one week or more depending

upon solar availability. The dried produce was

hanged and stored on trees or on locally made

raised platform in the houses for 1-2 years or

till its consumption (Fig. 3.8.2). The frequent

rains however deteriorated the quality and

quantity of the stored products. For the

establishment of the greenhouse dryer (4m x 8m)

in the farmers’ field longer dimension in east-

west direction, marking of poles, columns,

digging of holes for foundation pipes, skirt wall,

insulated north wall, welding of laterals, hoops

and installation of windows and exhaust fans

etc. Polyethylene film was spread all over the

structure from the top of north wall end to the

other end of south wall (at base end up to skirt

wall) and fixed on the other parallel side by

polygrip. Similarly, on other two remaining

ends, polyethylene is fixed to the end frames

using aluminium strips. The remaining portion

of the end frame i.e. gate is covered with

polyethylene film and tightened with

aluminium strips.
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3.8.3 Design and development of multi-
slot divisor (CRSCIGFRICIL2015D
600200066)

Multi-slot divisors are being used for

measuring the runoff and soil loss in plot

studies. It has been fabricated for different

grasses i.e.  Cenchrus ciliaris , Dichanthium

annulatum, Heteropogon contortus, TSH, Panicum

maximum, Sehima nervosum and Chrysopogon

fulvus. Design consideration includes land use,

soil type, field slope and one day of maximum

daily rainfall depth, which was based on data

of last 20 years at IGFRI CR Farm. The multi-

slot advisor comprises of a cubical box whose

major part remains underground, and a

rectangular channel section made up of GI sheet

with multiple number of slots was installed

above the ground. Rectangular section is

connected to cubical section through one of its

slots. At Jhansi condition, reported maximum

runoff was 60% of the rainfall. Therefore, 12.77

m3 runoff is expected to be generated from the

bare plot under the present study. Dimension

of different parts of the multi-slot divisor is

shown below (Fig. 3.8.3). As the cubical box

can store 1 m3 of runoff water, the number of

slots is designed to be 13 in that rectangular

channel section to successfully measure

expected runoff.

3.9 Program: Social, economic, policy
and translational research

3.9.1 Participatory fodder production in
mango orchards (RSD 15)

During 2015-16, twenty mango growers

cultivated fodder crops in inter-row spaces of

mango covering 21.35 acres. By third year, total

65 acres of mango area has been put to fodder

production. Impact of introduction of fodder

crops was analyzed on three dimensions. On

aspects related to livestock rearing, 88% farmers

reported that it helped them to decrease the

expenditure on feed by 44.20 percent, 84%

farmers observed improvement in livestock

Fig. 3.8.2. Fodder (Oat) conservation practices in
Kashmir region

Fig.3.8.3. Dimensions of the multi-slot divisor showing
different parts (a) & (b) cubical section (c) & (d)
rectangular channel section
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health. The average milk yield of dairy animals

increased by 0.93 litres per day.  Cultivation of

fodder crops helped them to save labour on

account of collecting fodder daily at a distance

of 1.37 km. On mango orchard per se, all the

participating farmers mentioned that

introduction of fodder crops helped to reduce

temperature in the orchard, 92% mentioned

reduction in weed intensity, 84% expressed

improvement in water penetration in the soil,

reduction in pest occurrence (by 68%) and

disease occurrence (by 64%) were expressed as

they were able to maintain hygiene of the

orchard. On participating farmers per se, there

was increase in the knowledge level on

cultivation of fodder crops. All the participating

farmers expressed that they now have better

access to information on fodder crops and

plant/propagation material. It also helped 68%

farmers to improve family nourishment with

increased milk production. Eighteen

participating mango growers shared their

experiences of growing fodder crops through

community radio station (Fig. 3.9.1) and five

mango growers through Doordarshan.

the study of technological gap analysis under
fodder production. Activity-wise knowledge

and adoption gap for various technologies from

land preparation to post harvest were studied

during this year. In UP part of Bundelkhand,
the average knowledge and adoption gap for

berseem fodder production was observed as

36.34 and 57.50 percent, respectively; while in

MP state these gaps were observed as 63.36 and
78.24 percent. For fodder sorghum, these gaps

were observed as 38.57 and 60.52 percent in

UP, while 54.19 and 72.62 percent, respectively

for MP state. The study indicated higher
knowledge and adoption gaps in MP state, that

show the need of strong extension strategy in

those regions so that technologies can be

transferred  at fast pace.

3.9.3 Scaling up of fodder technologies at
farmers field in Adarsh Chara Gram
(SS 2.06)

Under Adarsh Chara Gram i.e. Garera and

Dhobia in  Datia and Awas in Shivpuri district,
e-chara kendra at village level is functioning and

is linked to IGFRI, KVK, Bharari, Datia and line

departments. Farmers were sharing all

information regarding fodder production and
selling their surplus fodder to dairies. Total 264

farm families were direct beneficiaries and more

than 1000 farmers were indirect beneficiaries

in this project. High yielding forage varieties,
integrated crop management practices,

inclusion of forages in existing cropping

systems, and fodder on bunds etc. were some

of the agronomic interventions introduced in
the selected farmers’ field. Besides, capacity

building through trainings, exposure visits, agro

advisory services, field days were also organized

and large number of farmers participated in
Kisan mela and Kisan gosthies.

Fodder demonstrations in participatory action

research mode

A total of 274 fodder demonstrations

(integrated crop management package and

Fig. 3.9.1. Doordarshan recording of  participatory
farmer (Mr.Basavraj Nesargi) of Lingankop village

3.9.2 Technology gap analysis of fodder
production (SS 2.04)

About 80 respondents from two villages

each from districts Tikamgarh, MP and Lalitpur,

UP in  Bundelkhand region were selected for
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biofertilizers) were conducted in kharif & rabi.

Total green fodder yield from two cuts of MP

Chari under ICMP was 39.99 t/ha which was

27 % higher as compared to the green fodder

yield obtained from local sorghum grown under

traditional practice. Similarly, introduction of

fodder pearl millet variety AVKB 19 was

successful among the farmers and an average

yield of 38.02 t/ha green fodder under ICMP

was obtained. BN hybrid (IGFRI 6) and guinea

grass were planted by the selected farmers on

the boundaries, bunds and fields as perennial

fodder (Fig. 3.9.2). It is producing 2-3 kg green

fodder/meter row/cut. Spineless cactus was

introduced as a non-conventional fodder source

for livestock keepers of Adarsh Chara Gram

villages (Fig. 3.9.3). It is useful during lean

period or droughts. A field day was organized

in which about 100 farmers of Garera and

adjoining villages of Datia were given cactus

cladodes for planting on road side and waste

lands. For efficient use of available land

resources farmers were advised to mix chopped

cactus with other fodder sources in animal

feeding. Soil health cards were issued to 90

farmers.

Improvement in existing livestock
management, fodder production system

Animal health camps were organized in

selected villages. More than 1000 animals were

vaccinated against FMD, HS, BQ and PPR with

collaboration with state animal husbandry

department. Besides, farmers were also imparted

training on ration for better animal health and

production.

Establishment of Hortipastoral systems and
participatory fodder seed production

Under hortipasture system, guava and

citrus plants were supplied during monsoon for

gap filling to 14 farmers who have established

the system. In this year due to poor rainfall the

survival percentage in different fruit species

ranged from 30- 80 percent. Survival of subabul

was 90 percent on the farmer’s field boundary

plantation. The plant of guava and citrus

established in the year of 2014 started fruiting

and produced 5-6 kg fruit/tree.

Plant protection

Seventeen interventions on seed treatments

and bio-priming in pearl millet (3), berseem (6)

and oat (8) were demonstrated during 2015-

16. The application of bavistin in pearl millet

led to 5.45 percent yield increase, oat showed

about 9 percent increase in yield, while use of

Fig. 3.9.3. Introduction of spineless cactus as alternative
fodder

Fig. 3.9.2.  BN Hybrid (IGFRI-6)
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Rhizobium in berseem caused 12.6 percent

enhancement in yield. Use of vermi-compost in

vegetable crops and Azolla cultivation was

adapted by some of the farmers.

Frontline Demonstrations of farm implements

Frontline demonstrations of improved

agricultural machinery were conducted. Reaper

binder was demonstrated for harvesting wheat

in the farmers’ field. Feedback on operation of

reaper binder indicated higher recurring cost

of the rope, scarce availability and too close

bunds for irrigation also created hindrance in

operation of the machine (Fig. 3.9.4). Straw

enrichment using IGFRI developed machine

was demonstrated in the farmers’ field and  60

quintals of wheat straw was threshed and

treated with urea in the farmer’s field (Fig.

3.9.5). Treated straw was given only to adult

animals. The treatment led to improvement in

quality of fodder and subsequently resulted in

increase in milk yield and milk fat per animal

and reduced concentrate requirement.

The 8 demonstrations of zero till seed cum

fertilizer drill (Fig. 3.9.6) were done in 3 villages

covering 10.8 ha area in Rabi 2015-16. In the

traditional broadcasting method, farmer use 240

to 300 kg seeds per hectare. Looking in to the

benefits of sowing with seed drill like reduced

seed requirement & use of mechanical means

in interculture operations, a number of farmers

adopted the seed drill sowing.

Introduction of biogas plant to reduce
drudgery of women farmers

Seven biogas plants were established with

the help of Govt. of MP to reduce the drudgery

of women and children (Fig. 3.9.7 & 3.9.8). It

reduced the need for firewood consumption,

thus the burden of firewood collection by

women and children. Women especially girls

also felt relieved from respiratory infections and

eye complications.

Weather based Agro advisory services &
climate awareness

Forty percent of farmers (20) had done

weeding as per the advice in vegetable crops.
Fig. 3.9.4. Harvesting of wheat in farmers field by
reaper binder

Fig. 3.9.5.  Urea treatment of straw at the time of
threshing

Fig. 3.9.6.  Wheat sowing with seed cum fertilizer drill
in village Garera
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More than 200 farmers got benefited of the

advisory on plant protection (when to spray or

not to spray insecticide). Twenty five farmers

saved irrigation and power as well as money as

they do not irrigate their wheat crop in the first

week of January. Mausam patsala at quarterly

intervals was organized in selected villages with

participation of more than 70 farmers and they

were advised about weather forecast and its

importance. More than 780 persons visited e-

chara kendra, during the year.

3.9.4 Farm women empowerment through
livestock rearing (SS 2.05)

For empowering farm women, inter

institutional training on improved fodder

production, livestock rearing practices and

participatory perennial and seasonal fodder

production was provided. Overall gain in

knowledge of women farmers through inter

institutional training programme has been

increased up to 69 per cent regarding the fodder

production technologies, for housing and

sanitation 71 per cent, livestock breeding 67 per

cent, livestock management 73 per cent and

livestock health care 78 per cent.

Gain in Knowledge and skills regarding

livestock rearing and production practices of

fodder crops and grasses were found to be

positively and significantly correlated with the

mass media exposure, education, cosmopolite

channel, occupation and social participation

variables of the women farmers. Willingness of

women farmers for adopting livestock rearing

technologies indicated that women mainly

preferred the technologies like preparation of

balanced ration, feeding of mineral mixture and

its feeding,  package of practices of fodder crops

and fodder production systems, disposal of

placenta, care at the time of pregnancy and

parturition, symptoms of heat, pregnancy and

parturition; timely vaccination, knowledge of

health care, regular deworming of livestock,

observing the ecto parasites, marketing of milk

and general management, cleanliness, clean

milk production  and spraying of sheds against

parasites.

3.9.5 Livelihood improvement of farmers
through quality seed production of
fodder crops (SS 3.02)

Farmers were encouraged to produce

quality seeds of berseem and oat in Jhansi,

Muzzafarnagar and Morena districts with the

help of National Seed Corporation. Seven seed

agencies in U.P. and M.P. were consulted for

purchase of seed out of them three agencies

purchased farmer’s seed.  In Berseem seed

Fig. 3.9.7 & 3.9.8. Construction of gobar gas plant
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marketing chain, the farmer-producer share in

consumer rupee was found as 53.4% with

marketing efficiency index of 3.5. The B:C ratio

in oat seed production was found as 1.25 in

Bundelkhand and 1.71 in western UP. Under

constraints analysis, lesser seed sale price for

oat was the major hurdle for adoption of oat in

Bundelkhand region.

3.10 Program: Biotic stress and fore-
warning

3.10.1 Insect fauna and its influence on
forage and seed yield of lucerne
(RSD 19)

Seasonal prevalence of insect pests in

lucerne crop indicated that aphids

(Acyrthosiphon pisum and Aphis craccivora) were

active (Fig. 3.10.1) during January to April with

peak count of 200/stem in 1st week of March.

Predators particularly lady bird beetles

(Coccinella septumpunctata and Chilomenes

sexmaculata) were noticed (Fig. 3.10.2) up to 8-

10/shoot tip. Leaf hoppers were found active

during end of September to November, 2015

with a peak of 10 hoppers/plant in third week

of October. The relationship with weather

parameters and aphids indicate that the

incidence was negatively correlated with rainfall

(r = -0.54**) and positively correlated with

maximum temperature (r = 0.44*). Among

various management components, insecticides

imidacloprid 200 SL @ 0.3 ml/l was proved to

superior over all other treatments followed by

acetamiprid 0.25 g/l and acephate 1 g/l.

However, botanical neem formulation @ 2 ml/

l was found on par with dimethoate @ 1.5 ml/

l. Among biological agents, predatory beetle

(Coccinella septumpunctata) was found to be more

effective in suppressing aphids than microbial

insecticides like Verticillium lecanii and Beauveria

bassiana. Efficacy of microbial pathogens may

be negatively influenced by high temperature

and lesser humidity during summer i.e. February

to April months. Aphid infestation significantly

influenced the green forage and seed yield in

lucerne. Studies on pollinator fauna indicated

that insects belonging to hymenopteran order

were major pollinators in lucerne.

Fig. 3.10.1. Pea aphid (Acyrthosiphon pisum) infesting
Lucerne

Fig. 3.10.2.  Common  grubs (Chilomenes sexmaculata
(Fabricius))

3.10.2 Breeding for biotic tolerance in al-
falfa (RSD 12)

The seeds were collected from selected

weevil tolerant plants of three populations

[Anand-2 x Weevlchek (F
3
), RL-88 x Weevlchek

(F
2
)  and Anand-2 x Weevlchek (F

2
) ] (Fig.

3.10.3) and grown under isolation at IGFRI,

Jhansi. The advanced generations [Anand-2 x
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Weevlchek (F
4
), RL-88 x Weevlchek  (F

3
)   and

Anand-2 x Weevlchek (F
3
)] were raised both at

IGFRI, Jhansi and SRRS, Dharwad for further

screening and advancement. Due to poor seed

set very few plants germinated in each cross at

Dharwad and the populations ranged from 58-

150 among the three crosses.  Phenotypically

superior plants were identified and labelled.

Data on days to flowering and other

morphological traits were recorded.

deep summer ploughing and seed treatment

with T. harzianum (@5gm/kg seed) along with

foliar spray of propiconazole (0.02%) +

imidacloprid (0.02%). These treatments

significantly increased the yields over control.

In berseem + mustard crop, deep summer

ploughing + seed treatment of T. harzianum @

5gms/kg seed was most effective

Southern region (Maize + Cowpea - Sorghum
+ Cowpea - Maize + Cowpea fodder
sequence)

In maize + cowpea - sorghum + cowpea -

maize + cowpea year round cropping sequence,

seed treatment with carbofuran @5gms/kg seed

was found to be effective against shoot fly and

stem borer  and pink borer in sorghum and

maize.  Seed treatment with T. harzianum

@5gms/kg seed + spray of propiconazole   0.01%

+ Verticillium lacanii 5 g/l and  seed treatment

with Tricho XP @ 5 gms/kg + spray of 0.01%

tebuconazole +  imidacloprid 0.1%, both  were

found significantly at par with each other in

controlling the aphids in sorgum, maize and

cowpea (Fig. 3.10.4). Seed treatment with NSK

powder @50gms/kg seed + spray of

azadirachtin@2%  and   seed treatment with

Tricho XP @5 gms/kg + spray of 0.01%

tebuconazole +  imidacloprid 0.1% were at

equivalent in managing the legume pod borer

and cowpea seed moth and leaf eating

caterpillar (Spilosoma oblique) (Fig. 3.10.5). The

Fig. 3.10.3. Advanced generation (F
4
) of weevil tolerant

population of lucerne (Anand-2 x Weevlchek)

3.10.3 Integrated pest management (IPM) in
forage production systems (CI 8.28)

Suitable IPM module for the year round

fodder production systems was worked out in

combinations of cultural practices, seed

treatment with pesticides/bio-agents and need

based foliar sprays of pesticides/ botanicals.

Central India (MP Chari + Cowpea – Berseem
+ Mustard fodder sequence)

In Sorghum ,  zonate leaf spots,

anthracnose, sooty strip, rough leaf spot, shoot

fly and defoliators were the major pests and

pathogens. In cowpea, rots (stem and root), flea

beetle, semi loopers and aphids are the major

constraints. In berseem, stem rot is pathogen of

economic importance. In MP Chari + cowpea,

deep summer ploughing + seed treatment of

Tricho-XP (5gm/kg seed) along with foliar

spray of tebuconazole (0.02% ) + imidacloprid

(0.01% ) found to be most effective followed by Fig.3.10.4 Cowpea aphid (Aphis craccivora)
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efficacy of seed treatment  with  T. harzianum

@5gms/kg seed + spray of propiconazole   0.01%

+ Verticillium lacanii 5 g/l and  seed treatment

with Tricho XP @ 5 g/kg + spray 0.01%

tebuconazol +  imidacloprid 0.1% were almost

similar in managing sheath blight and rust in

sorghum and maize. Wilt in cowpea  was lowest

in seed treatment with T. harzianum @5gms/kg

seed + spray of propiconazole 0.01% +

Verticillium lacanii 5 g/l. Highest fresh and dry

weight yield  of sorghum, maize and cowpea

was recorded in the treatment of  seed treatment

with  Tricho XP @ 5 g/kg and  spraying of

0.01% tebuconazole + imidacloprid 0.1%.

3.11 All India Coordinated Research
Project on Forage Crops & Utiliza-
tion

Rabi 2014-15

3.11.1 Forage crop improvement

In Rabi 2014-15, fifteen breeding trials of

annual (berseem, oat, lathyrus, lucerne) and

perennial (lucerne) comprising of test entries

along with respective checks were conducted

at 32 locations.

Berseem

Initial Varietal Trial (IVT) in berseem

comprising of five entries along with two

national checks and three zonal checks was

conducted at 19 centres. For GFY (q/ha), PC-

75 and JB-4-21 in North West zone and JB-04-

23, JB-4-21 and PC-75 in Central zone and JB-

04-23, JB-4-21 and PC-75 at national level

recorded superiority. For DMY (q/ha), PC-75,

JB-4-21 and JB-04-23 in North West and Central

zone as well as at national level exhibited

superiority over check. In quality parameters,

entry JB-04-23 for CPY and entry HFB-63 for

CP (%) content ranked first. In Advance Varietal

Trial (AVT)-2 in berseem (single cut), for GFY

and DMY, all the test entries registered

superiority over best check. For quality

parameters, entry JBSC-4 ranked first for crude

protein yield and crude protein content. AVTB-

2 berseem Seed trial (single cut) revealed that

entries JBSC-2, JBSC-4 and JBSC-3 in North

West zone and all the entries in Central zone as

well as at national level registered superiority

over the national checks.

Oats

In IVT oat (single cut), nine entries along

with two national checks and five zonal checks

for respective zones were evaluated at 28

locations. For GFY (q/ha), entries UPO-10-3,

OS-424, SKO-228 in Hill zone; entries UPO-10-

3, OL-1802-1, OS-424, OL-1769-1, JO-04-19,

OL-1766-1 in North West zone; OL-1802-1 and

OL-1766-1 in North East zone; OL-1802-1, OL-

1766-1, OS-424, SKO-225, OL-1769-1 and JO-

04-19 in Central zone; entries OS-432 in South

zone exhibited superiority over best check. At

national level, entry OL-1802-1 with 12.6 per

cent superiority was best performer. In AVT-2

Oat (SC), nine entries were evaluated against

two national checks and five respective zonal

checks at 26 locations. For GFY, entries OL-

1760, OS-405, SKO-190, RSO-60, JO-04-14 and

RSO-59 in North-West zone; entries JO-04-14

in North-East zone and entries UPO-12-1, OL-

1760, OS-405, JO-04-14 in Central zone and

UPO-12-1, JHO-2012-2, OL-1760, OS-405, JO-

Fig.3.10.5 Leaf eating caterpillar (Spilosoma oblique)



IGFRI Annual Report 2015-16
HKK-P !P K-V -L A-

57

04-14 in South zone exhibited superiority over
best check. At national level, all the test entries

recorded superiority over best national check

except JHO-2012-1 and RSO-59. In AVT-2 Oat

(SC) seed, entries JO-04-14 and JHO-2012-2 in
Hill zone and entries SKO-190 and JHO-2012-

2 in North East zone and entry JHO-2012-2 at

national level showed superiority. In IVT Oat

(Multi cut), nine entries along with three
national checks were evaluated at 18 centres.

For green forage yield, entries OS-414, OL-1845,

JO-04-319 and RSO-9 in Hill zone and entry

PLP-18 in North East zone exhibited superiority
over best check. At national level, entries RSO-

9 and RSO-68 performed better than checks.

Lathyrus

In IVT four entries namely BK-20-5, JLSJ-

09-3, JCL-7 and BK-5 along with three national
checks were evaluated at nine centres in North-

East and Central zone. For GFY and DMY,

national check Nirmal was superior at national

level. For fodder production potential (q/ha/
day), check Nirmal for green forage and entry

BK-5 for dry matter production potential were

best performers. In IVT lucerne (Annual), five

entries along with two national checks were
evaluated at ten locations in three zones.

Lucerne

Entry Anand-26 for DMY and  check

Anand-2 were superior for green forage and

dry matter production potential. A varietal trial
on Lucerne comprising of seven entries along

with two national checks was established

during Rabi-2013 at nine centres of the North-

West, Central and South zone. Entry VTL-2-1
for GFY, DMY, CPY and entry VTL-2-2 for

crude protein content were superior.

3.11.2  Forage crop production

At 23 locations, a total of 22 experiments
were conducted, which comprised of 14 in

network (11 coordinated, 3 AVT based) and 8

in location specific mode.

Stubble management and INM in rice - oat

cropping system

Maximum yield (48.6 q grain, 56.0 q straw

and 693.1 q GFEY/ha) at Bhubaneswar were

recorded with conventional tillage. At Jorhat,

highest green forage yield (269.6q/ha) and dry

matter yield (59.3 q/ha) were recorded in

conventional tillage. In both the locations, the

highest GFEY, (758 q/ha) net monetary return

(Rs. 69772/ha) and crude protein yield (5.4 q/

ha) was with application of 25%N through

FYM + 50 % NPK of RDF + Biofertilizer

(Azotobacter + PSB) + GM.

Year round green fodder production models

under irrigated condition

The experiment was conducted at four

locations (Anand, Rahuri, Urulikanchan and

Bikaner). On location mean basis, planting of

bajra x napier hybrid + (cowpea - berseem-

cowpea) recorded highest (975.61 and 201.55

q/ha). However, planting of BxN hybrid +

lucerne system fetched highest net monetary

returns (Rs 82308/ha/yr) and B: C ratio (2.66).

Planting geometry and cutting intervals in

perennial fodder sorghum cv. COFS 29

At Bikaner, Raipur and Dharwad, planting

of perennial fodder sorghum at 60 cm row

recorded higher plant height (155.08 cm) and

number of tillers/m row (70.12).  The GFY and

DMY was highest with 45 cm row spacing.  The

cutting interval of 60 days recorded higher

green fodder, dry matter and crude protein

yield.

Fodder crops for rice fallow system

The trial was conducted at Ranchi, Jabalpur

and Bhubaneswar to evaluate oat, berseem and

lathyrus crops under four rice fallow systems.

A narrow variation in yield was recorded under

different methods of sowing. Under different

rice establishment methods, the SRI flat bed

method of rice recorded highest gross and net
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monetary returns as well as B:C ratio (Rs.

131276, 53156/ha and 2.56, respectively).

Potential of annual rye grass with berseem in

hill zone

Among the thirteen crops - seed rate

combinations, ATMA Ryegrass: berseem (100:0)

produced maximum green fodder, gross and net

returns/ha (514.5 q, Rs. 130158 and Rs. 84757/

ha, respectively).  Crude protein content and

crude protein yield showed increasing trend

with increasing berseem ratios.

Sowing time and Zn & thiourea spray on seed

yield of dual purpose oat

At Bikaner, timely sown oat (15 th

November) recorded significantly higher plant

height by 10.3 & 11.17%, GFY by 46.8 & 10.4%,

DMY by 42.2& 62.2%, grain yield by 22.6 &

8.4%, straw yield by 17.8 & 44.7%, net returns

by Rs.22807 & Rs.27858 per hectare, and B:C

ratio by 40.4 & 54.1%, as compared to early and

late sowing, respectively. Further, the basal

application of ZnSO
4
 @25 kg/ha at sowing

recorded the maximum plant height (62.9 cm)

and grain yield (19.8 q/ha)

Nitrogen levels on green fodder yield of

promising entries of oat (AVTO-2-SC and

AVT-2 MC)

In Hill zone, oat (Single cut) entry RSO-59

proved best. In North West zone, for green

forage and dry matter, entry OS-405 (521.7 and

79.8 q/ha, respectively) proved significantly

superior. In North East zone entry JHO-2012-2

was significantly superior for green forage

(384.6 q/ha). In Central zone, entry OS-405

proved significantly superior for green forage

and dry matter (362.2 and 76.6 q/ha,

respectively). In South zone entry OL-1760 was

significantly superior to other entries. On all

India mean basis, OL-125 produced higher GFY.

The growth performance and yields of all the

entries improved consistently with increase in

level of nitrogen up to 120 kg/ha.

Entry PLP-14 proved better and recorded

maximum GFY (628.3q/ha) which was at par

with HFO-488 in Central zone. The growth and

yields of all the entries improved consistently

with increase in level of nitrogen up to 120 kg/

ha.

P levels on forage yield of promising entries

of berseem (AVT-SC)

Entry JBSC-4 recorded highest green, dry

and crude protein yields over all other entries.

It was to the tune of 42.7% in NW zone, 31.35

in the central zone and 35.75% on national level

over the best check. The application of

phosphorus brought consistent improvement in

GFY, DMY with 100 kgP
2
O

5
 kg/ha.

3.11.3 Forage crop protection

Occurrence of insect pests and diseases

Stem rot (Sclerotinia trifoliorum) and root rot

(Rhizoctonia solani) were the major diseases.

Aphids, white fly (Myzus persicae),  leaf

defoliators and green semilooper (Thysanoplusia

orichalcea) and army worm (Helicoverpa

armigera) were the major pests of berseem.

Aphids, white fly were noticed for the first time

at Rahuri centre. In lucerne, rust (Uromyces

striatus), leaf spots, pea aphid (Acyrthosiphon

pisum), Spodoptrera litura,  weevil (Hypera

postica), pod borers (Helicoverpa armigera),

defoliating beetles, spotted alfalfa aphid, leaf

miner, and leaf folder appeared major

constraints. This year population of S. litura was

surprisingly not observed on lucerne throughout

the crop growth period at Rahuri. In Oat, aphid

(Rhopalosiphum paddi), Chrysopa,  grubs of

predatory lady bird beetles and syrphid fly was

observed on crop. Leaf blight (Helminthosporium

avenae), powdery mildew and leaf spots were

also recorded on oats.
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Screening of Rabi breeding materials

Lucerne (Annual-2014) – IVT

Presence of aphid population was least in

RL-88 and highest in Anand-26. Entries AL-

140004 and AL-140003 showed moderately

resistance reaction (< 10% incidence) to rust

(Uromyces sp.).

In IVT Oats (Single cut) entries OS-424 and

OL-1802-1 were resistant to leaf blight at Jhansi,

whereas at Palampur only Kent showed

resistant reactions to powdery mildew. At

Rahuri, entry OL-1766-1 showed least number

of aphids (17.37 aphids per tiller). In AVT Oats

SC-1, Entries SKO-196, SKO-199, RSO-8, OL-

1804 and JHO-2000-4 showed resistant reaction

to leaf blight disease at Jhansi. However, at

Ludhiana, all the entries showed susceptible to

highly susceptible reactions against leaf blight.

In AVTO (SC-2), At Jhansi, UPO-12-1 and RSO-

60 showed resistant reaction. At Rahuri, entry

RSO-60 recorded significantly lower aphids

population (12.93) per tiller than the others, five

entries [OS-06 (14.20), OS -405 (14.50), JHO-

212-1 (15.00), JHO-99-2 (19.13) and SKO-190

(19.77)] were found at par.  In IVT Oat (dual)

trial, all the entries were showed various

reactions to leaf blight. At Rahuri, RSO-15

recorded least number of aphids per tiller (9.93

aphids/ tiller) followed by RO-19 (12.03), JO-

09-508 (13.87) and UPO-212 (14.80).  In AVT -

1 oat (MC), all the entries were showed various

reactions to leaf blight. At Rahuri, entry OL-

1802 recorded least (9.67) aphids per tiller

followed by UPO-212 (11.80), RO-19 (11.83)

and JO-4-317 (12.87). In AVTO-2 oat (MC), all

the entries were showed various degree of

reactions to leaf blight At Rahuri centre, entry

PLP-14 recorded 8.78 aphids per tiller and it

was significantly lower than the others, except

JO-04-315 (9.28) RO-19 (11.38) and HFO-488

(11.83) which was at par. In AVT seed oat

(MC), all the entries were found susceptible to

highly susceptible to leaf blight at Ludhiana. At

Jhansi, entries JO-04-315 and UPO-212 were
found resistant while at Palampur, none of the

entries showed resistant reaction to powdery

mildew. At Rahuri, JO-04-315 recorded

significantly lower number of aphids (10.78) per

tiller and it was at par with PLP-14 (11.28),

UPO-212 (11.88) and HFO-488 (13.45).

Pest & disease management

Evaluation of entomopathogenic fungi on

pests of lucerne

Entomopathogenic fungi viz., Verticillium

lecanii @ 2g/l (4x106 cfu/ml) and Metarhizium

anisopliae @ 2g/l (4x106 cfu/ml) and half dose

of each these treatments were more effective in

managing the insect pests of lucerne.

Management of soil borne diseases in clover

seed crops

Spray of carbendazim @ 1.0kg/ha gave

maximum protection to stem rot in clover seed

crop.

Management of foliar diseases of oat

Minimum leaf blight incidence was

observed in seed treatment with Trichoderma

viride + foliar application of propiconazole 25

EC after 21 DAS.

Breeder seed production

In kharif-2014, overall breeder seed

production was 156.1 q for 12 varieties in four

forage crops against the allocation of 141.68 q,

which was 14.42 q surplus than the quantity

allocated. In rabi 2014-15, the overall breeder

seed production in 25 varieties in three forage

crops viz., oat, berseem and lucerne was 69.54

q less as evident from seed production of 258.74

q against the indent for 328.28 q.

Forage Technology Demonstrations (FTDs)

During rabi 2014-15, a total of 788 FTDs

were conducted on farmer’s field of 19 states

across the country. Major forage crops
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demonstrated were berseem (180), lucerne (75),

oat (400), tall fescue (5), lathyrus (20), oat +

berseem (15), guinea (10), B x N hybrid (15) Rabi

maize (20), cowpea (8) and rye grass (40). In

kharif 2014, 757 FTDs were conducted in 22

states. Major crops viz., rice bean (22), maize

(155), maize + cowpea (10), Setaria (35), bajra

(130), cowpea (115) guinea grass (45), BN hybrid

(240), etc.

Tribal Sub Plan (TSP)

During 2014-15, under the TSP, various

activities were carried out by AICRP centres in

9 states in collaboration with respective KVKs,

universities and other agencies for the welfare

of tribal communities. The activities were

centered around training and demonstrations

on fodder cultivations, livestock development –

sheep, goat and their managements, distribution

of improved seeds, rooted slips, farm inputs etc.

Kharif-2015

3.11.4 Forage crop improvement

In Kharif-2015, sixteen breeding trials of

four annual and five perennial forage species

including test entries with national and zonal

checks were conducted at different locations.

Maize

In IVT, seven entries and two national

checks were evaluated at 19 locations. In AVT-

1 and AVT-2, no entry was found superior than

the national check at national level. In AVT-2

seed (hybrid maize), four entries along with two

national checks were tested at five locations. All

the test entries viz., IHTFM (70.9%), PMH-1

(60.6%), PMH-3 (56.8%) and DHM-117 (53.1%)

were better than the national check.

Pearl millet

In IVT, eight entries along with three

national checks were tested at 16 centres. For

GFY (q/ha), entry APFB-09-10 (1.7%) in North

East zone, entry PAC-982 (0.1%) in Central

zone were better than best check. At national

level, none of entry performed better than the

best check. In AVTPM-1, four entries were

evaluated against three national checks at 16

centres. For GFY (q/ha), DFMH-30 in North

West zone (2.0%) and South zone (7.4%),

NDFB-939 (2.2%) in North East zone registered

superiority. While at all India level, none of the

entries performed better than the check.

Cowpea

In IVT, for GFY (q/ha), MFC-09-13 in Hill

zone (50.6%), North West zone (0.3%), national

level (0.7%) exhibited superiority over best

national/zonal check. In AVT-1, three entries

along with national checks and two zonal

checks were tested at 12 locations. For GFY (q/

ha), entry entries TNFC-0926 and MFC-09-9 at

national level exhibited their superiority.

Dichanthium annulatum

For GFY (q/ha), entry VTD-7 in North

West zone, VTD-4 in Central zone, entry VTD-

5 in South zone,  entry VTD-4 at national level

established their superiority for quality

parameters, entry VTD-4 for ADF (%) and

VTD-7 for NDF and IVDMD (%) was ranked

first.

3.11.5 Forage crop production

At 21 locations, 22 experiments were

conducted, out of which 11 in network (9

coordinated and two AVT based) and 11 in

location specific mode.

Influence of cutting management and
nitrogen levels on dual purpose pearl millet

On mean basis of six centers, BAIF Bajra-1

recorded highest GFY (263.4 q/ha), grain yield

(8.7 q/ha), and stover yield (121.4 q/ha).

Cutting of pearl millet at 50 days after sowing

and 2nd cut at 40 days after first cut and left for

grain recorded higher GFY (379.4q/ha), DMY
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(70.4 q/ha) and CPY (6.75 q/ha). Application

of 150% RDN recorded higher GFY (268.9 q/

ha), DMY (50.8 q/ha) and CPY (5.04 q/ha) over

100% RDN.

Nutrient management for perennial grasses

under low land condition

At Jorhat, planting of local dol (Hymanchne

emplexicalis) with 50% NPK (inorganic fertilizer)

+ 5 t FYM/ha produced significantly highest

GFY (989.7 q/ha) and DMY (210.1 q/ha). At

Bhubaneswar, para grass supplemented with

50 % NPK (inorganic fertilizer) + 5 t FYM/ha

recorded highest GFY and DMY. At Kalyani,

planting of para grass supplemented with 100

% NPK through inorganic fertilizers produced

highest GFY (505 q/ha) of lowland grasses. At

Jabalpur, para grass supplemented with 100 %

NPK through inorganic fertilizers recorded

highest GFY (459.8q/ha) and DMY (60.2 q/ha).

Productivity of perennial grasses under

nitrogen and tree shade

At Jorhat, Congo signal grass produced

significantly higher GFY than Setaria. Perennial

grasses yielded 32% higher GFY and 25% higher

DMY under open condition as compared to

shaded condition.

3.11.6 Forage crop protection

During kharif 2015, six trials were

conducted at different locations viz.,

Bhubaneswar, Hyderabad, Jhansi, Ludhiana,

Palampur and Rahuri centres.

Pest occurrence

In cowpea, root rot, mosaic, wilt and

yellow mosaic virus was moderate throughout

the crop period. In maize, leaf blight, banded

leaf and sheath blight were recorded during the

crop season. In pearl millet, leaf spot was severe

at Jhansi and Ludhiana. Infestation of insect pest

was predominating at Bhubaneswar and

Hyderabad.

Evaluation of breeding materials

In IVT, all the cowpea entries tested were
found tolerant to pest and diseases at different
locations except Palampur and aphids at

Rahuri. In maize, all the entries were found
susceptible to moderately resistant for maize
stem borer and maydis leaf spot at Ludhiana.

In AVT trials, all tested entries were found
moderately resistant for sheath blight at
Palampur, Bhubaneswar and Jhansi except

AFM-3 at Palampur. In AHTM trial for seed,
test entries were showed resistant to moderately
resistant reaction at Palampur, Jhansi, Ludhiana

and Bhubaneswar except DHM-117 at
Palampur.

Diseases and pest management

In an IPM trial on forage cowpea, early
sowing recorded minimum root rot incidence

and highest yield at Jhansi, Ludhiana and
Palampur centers. Among other treatments,
seed treatment with Trichoderma viride  +

Paecilomyces lilacinus @ 5 g/kg seed followed by
foliar sprays of propiconazole @ 1ml/l at 15 days
interval and seed treatment with tebuconazole

2DS @ 1g/kg seed + NSKP (50 g/kg seed)
followed by foliar spray of propiconazole @ 1ml/
l at 15 days interval were proved better. For

biological control of defoliators on cowpea, all
the bio-pesticides were quite effective for the
management of defoliators at Jhansi and

Ludhiana.

3.12 Externally Funded Projects

3.12.1 ICAR-ICARDA collaborative project:
Enhancing fodder and nutritional se-
curity of livestock in semi-arid re-
gions of India through Opuntia,
Lathyrus and Vicia sp.

Fifteen Opuntia accessions were planted in

field for multiplication in different blocks and
observations were recorded on growth and
quality parameters. Among these accessions

Yellow Rocca Palumba, Trunzara Red Bronte
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Fig. 3.12.2. Inhibition of growth of Alternaria sp. by
PGPR

and Yellow San Cono produced an average

length of pads 32-33 cm and width 15 cm.

Average moisture content was 93-95%. Quality

parameters had been found viz., crude protein

content (9.0-13%), NDF (35-40%), ADF (17-

23%) and lignin (3-5%). Accessions received

from Karnal, ICARDA (1270, 1271 and 1280)

Fig. 3.12.1. Opuntia, Lathyrus and Vicia sp. in
experimental block

were planted along with Tri Specific Hybrid

grass. These accessions were also distributed to

different places like Adarsh chara gram,

silvipature and hortipasture blocks, technology

demonstration block etc. During rabi season 2015

legume forages like Vicia sativa (var. Baraka and

White flower), Vicia narbonensis (var. IQ-340/

14) and Lathyrus sativus L. (var. IQ-342/14)

were planted in the field (Fig. 3.12.1).

3.12.2 AMAAS Project: Development of
PGPR inoculant bioformulations for
rhizosphere management in enhanc-
ing biomass of fodder crops

A total of 15 Azotobacter isolates have been

isolated from rhizosphere soils of Stylosanthes,

Clitoria,  Cenchrus,  Sehima,  Brachiaria,

Dichanthium, Heteropogon and Desmanthus. A

total of 25 fluorescent pseudomonads have been

isolated from roots of guinea grass, Sehima,

rhizosphere soils of oats, peas, guinea grass,

stylo, clitoria. 35 Rhizobium isolates have been

isolated from root nodules of berseem, lucerne,

groundnut, soybean, Sesbania. All Rhizobium

isolates have been tested with their hosts for

nodulation potential by host inoculation study
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and found nodulating successfully. Screening

for biocontrol ability of the PGPR isolates has

been done and about 7 PGPR bacterial isolates

were found inhibiting various plant pathogens

(Fig. 3.12.2) such as Alternaria, Rhizoctonia

bataticola, Sclerotium sp. ,  Fusarium sp. In

addition, four mycorrhiza like fungi have been

isolated from rhizosphere soils of Cenchrus

ciliaris, Heteropogon, Dichanthium and their root

infection studies are being carried out under in

vitro condition.

3.12.3 DBT project: Identification of ovule
and embryosac specific promoters
Agrobacterium-mediated transforma-
tion of Sehima

A simple, rapid and efficient

Agrobacterium-mediated callus transformation

system of Sehima nervosum using seeds as

explants has been established. It has been

reported for the first time an invitro callus

induction and efficient transformation protocol

in Sehima. The protocol has been standardized

for transformation using Agrobacterium strain

EHA105 harbouring binary vector

pCAMBIA1305 in Sehima. The effect of 2, 4-D

on callus induction and embryogenesis from

mature seed explant was observed. To

standardize the conditions for Sehima

transformation, the effect of parameter that

influence transformation frequency was

examined. Calli were inoculated with

Agrobacterium suspension at OD
600 

of 0.6, 1.0

and 1.4 for 15, 30, 45 and 60 minutes. The GUS

staining was carried out for the expression of

GUS gene activity (Fig. 3.12.3).

3.12.4 NFBSFARA Project: Understanding
the adaptation mechanism of wild
forage halophytes in the extreme sa-
line-sodic Kachchh plains for en-
hancing feed resources

Medium resolution (65 m) satellite images

(Landsat, 2002) and IRS-R2 a WIFS data (56

m) dated 2013, Resourcesat – 2, LISS-III (23.5

m) rectified enhanced and projected on

polyconic / WGS84 coordinate system using

ERDAS Imagine Pro. S/W ver. 10. Finally using

base map as a *.aoi, area of Kachchh was

generated using Subset tools of ERDAS. The

area under total grasslands including degrading

rangeland was assessed as 8491.27 km2 which

is 18.6% of the total area. About 50% area of

grasslands of Kachchh is presently at various

stages of degradation and infestation (Fig.

3.12.4). During the field visit in the month of

September, 2015 (Fig. 3.12.5 & 3.12.6) total 24

Fig. 3.12.3. Invitro callus induction and Agrobacterium
mediated genetic transformation of Sehima. A. Callus
induction; B. Embryogenic callus; C. Non-transgenic
callus; D & E. Transgenic callus showing GUS gene
expression. Fig. 3.12.4. Area under grasslands (Sq. km) in Kachchh
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GPS points (mostly in grasslands/bunni area)

were recorded and samples were collected. It is

evident from Fig. 3.4 that 5.7% was infested

with Prosopis and 3.66% area of grasslands is

badly affected with salt and water logging.

Further 26.61% grasslands is moderately

degraded (1.15 t DM/ha) and 14.44% is heavily

degraded (0.38 t DM/ha). The forage

production from these grasslands was assessed

as 1.42 t DM/ha.

3.12.5 AICRP on FIM Project: Prototype
testing of improved machinery (E-

111)

A raised bed planter (Fig. 3.12.7) capable

of making 2 beds and three furrows in single

pass was used for sowing fodder oats and

sorghum. Effective width of operation and field

capacity of the machine were 1.8 m and 0.35

ha/h respectively with diesel consumption of 3

l/h when operated with 33 kW tractor at

forward speed of 1.8 m/s.  The results in oats

(JHO 822) during rabi 2015 showed an increase

in green fodder yield by 10.5% apart from saving

in irrigation of 50% when compared to no deficit

irrigation. A maximum water productivity of

9.59 kg/m3 has been recorded.

A tractor operated boom sprayer (Fig.

3.12.8) was operated for pre-sowing conditions

of fodder crops. Tractor operated boom sprayer

consisted of 400 liter tank, a positive

displacement pump, 12.5 m long boom to carry

Fig. 3.12.5. Bunni area in the month of September,
2015

Fig. 3.12.6. Bunni area in the month of September,
2015

Fig. 3.12.7. Raised bed planting of sorghum

Fig. 3.12.8. Tractor operated boom sprayer
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20 nos. of hollow cone pattern nozzles and hose

pipe connection from pump to nozzle. The boom

was folded in three folds providing 3.0 m width

for easy transportation. The pump of sprayer

was given power from the tractor PTO. Tank

holding platform of sprayer had a height of 1.4

m to operate easily in the medium height (1 to

1.5 m) standing crop. One spray gun was

provided having 50 m long hosepipe folded on

a pulley reel. The spray gun had adjustable

nozzle that sprayed in both hollow cone (up to

distance 4-5 m) and jet pattern (up to 10-12 m).

The discharge from spray gun varied from 2.4

to 3.6 l/min at 0.29 MPa pressure. The capacity

obtained from manually operating spray gun

was 0.73 ha/h. In a typical untreated field the

weed count varied from 345-480 per square

meter. The weed infestation in the prepared field

was 15-25 per cent after germination of the crop

in herbicide treated field compared to untreated

field.

An engine operated, walk behind power

weeder operated by a diesel engine of 5.9 kW

was used for weeding in between rows of guinea

grass (Panicum maximum); fulkara grass

(Bothriochloa intermedia); bahia grass (Paspalum

notatum) and dinanath grass (Pennisetum

pedicellatum). The initial cost of power weeder

with diesel engine was Rs. 50000. Cost of

operation of power weeder was Rs. 205 per

hour. With the field capacity of 0.15 ha/h, the

cost of weeding one hectare was Rs. 1375. A

saving of Rs. 2625 per hectare was observed

against the manual weeding with spade

considering use of 20 man-days per hectare

(Rs. 4000 per hectare).

3.12.6 DST Project: Livelihood improve-
ment and capacity building of SC
farmers through forage based live-
stock production in Bundelkhand

A cluster of five villages viz., Pipra, Kaina,

Biharipura, Devendrapura and Bawai from

Niwari block of Tikamgarh district in

Bundelkhand region was selected for the study.

A total of 100 SC farmers involved in livestock

rearing were selected purposively for their

livelihood improvement and capacity building

through selected technological options related

to fodder production, fodder utilization and

improved livestock rearing practices and

enhance their knowledge and skills on

improved livestock rearing practices.

Networking with various stakeholders was

done, so that farmers could get awareness and

utilize the resources, benefits from programmes

of different stake holders. Two fodder

production systems viz., (i) Round the year

fodder production (Bajra Napier Hybrid +

cowpea/berseem cropping sequence, 4 sites)

and (ii) Forage-food cropping sequence

(sorghum (fodder)+ cowpea (fodder)-wheat

(food) cropping sequence, 10 sites) were

introduced and average green fodder yield was

reported as 315 q/ ha and 390 q/ha respectively

in kharif season. Seasonal fodder crops

introduced at farmers’ field were pearl millet

(AVKB-19), maize (African Tall), sorghum (MP

chari), berseem (JB-1 and Wardan) and oat

(Kent). Silage (05 sites) and mineral mixture (30

animals) were introduced at farmers’ field (Fig.

3.12.9) and recorded 15% and 10% respectively

average increase in milk / animal / day.  Biogas

units were installed at two SC farmers house

by networking with local institutions, with the

help of Agriculture department, Niwari,

Tikamgarh. Other activities were blasting of

wells (01), introduction of improved seeds of

vegetables and cereals (04), introduction of

vermin-compost units (02), including capacity

building programmes with the help of local

NGO, panchayat, etc.
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3.12.7 IGFRI-CIWA Project: Empowerment
of farm women through livestock
technologies

Project activities were implemented in two

villages Baghedhary and Nunwaha of Datia

district. It is observed from the survey that

majority of head of families are male (58.33%),

have joint family (53.33%) and respondents

mainly belong to OBC category (72.92%),

agriculture and animal husbandry was main

occupation. The operational land holding was

5.45 acres (irrigated) and 1.27 acres

(unirrigated). Livestock ownership indicated

more preference for milch buffaloes (3.8/day/

family) and milk yield of 20.83 kg/day/family.

The major constraints faced by women farmers
are listed in Table 3.12.1.

200 demonstrations of different kharif crops
were taken up on farmers’ field in selected
villages, wherein the green fodder yield of
sorghum (MP Chari) ranged from 41-46 t/ha
while pearl millet (AVKB-19) produced
31-35 t/ha. In addition to this, 12000 rooted
slips of BN hybrid were also distributed to
women farmers of these villages. Two animal
health camps were organized in village
Nunwaha. To conserve the surplus fodder
produced in kharif season, 10 demonstrations
on fodder conservation as silage were also
executed on farmers’ field. Training for farm
women on livestock and forage production was

Fig. 3.12.9. Introduction of fodder production, conservation and livestock rearing technologies at farmers’ field
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also organized to improve their skill and

knowledge on forage production and

utilization.

3.12.8 NPB Project: Performance of
Bhadawari buffaloes

Production performance of Bhadawari

buffaloes maintained under the project was

studied. Milk production has shown the

increasing trend (900 kg to 1495 kg) over the

years, without decrease in the milk fat. During

the year 2015-16 average standard lactation milk

yield in the 1st parity and in subsequent parities

were 1170 and 1549.75 kg, respectively.

Average wet average (3.30 to 4.72 kg) and

average peak yield (6.6 to 8.20 kg) also shown

the increasing trend over the years. Average

milk fat, SNF, protein and lactose were recorded

as 8.26, 9.57, 4.05 and 5.23 percent, respectively.

Bhadawari milk was also analysed for its fatty

acid composition, saturated fatty acid, mono

unsaturated fatty acid and poly unsaturated

fatty acids were recorded as 77.3, 21.51 and 1.1

per cent, respectively.

For breed improvement and conservation

of the breed, semen from superior bulls was

frozen. Artificial inseminations in the

Bhadawari breeding tract was started in the year

2013 and is being continued. A total of 3177

inseminations were carried out during the year

2014-15 in Etawah, Aurraiya, Jalaun, Lalitpur,

Jhansi and Banda districts, and 906 progenies

were recorded. During the year 2015-16 a total

of 4024 AIs were done. Frozen semen was sold

to state government, NGOs and private

inseminators for their use in the breeding tract.

A total of 5000 doses of semen were sold during

the year. A small herd of Bhadawari buffaloes

was established by a progressive farmer in

Orchha (M.P.) during the year 2011 after

purchasing the animals from the project herd,

13 calvings were reported during the current

year in his herd. Presently there are 36 animals

in his herd (Fig. 3.12.10 a, b, c).

Table 3.12.1 Major constraints identified by

women farmers

Percent of respondents Resource constraints 

Major Minor No 
constraint 

Availability of human 
labour/family 
manpower 

61.7 38.3 0.0 

Availability of feed 
and fodder 

65.2 19.6 15.2 

Availability of 
veterinary services: 
AI, vaccine, etc. 

93.6 2.1 4.3 

Lack of proper 
information/awarene
ss  

51.1 48.9 0.0 

Timely availability of 
quality fodder 
seeds/saplings 

66.7 33.3 0.0 

Risk of revenue 
loss/low yield 

91.7 6.3 2.0 

Non availability of 
inputs in time 

84.1 13.6 2.3 

Complexity of 
technology 

52.1 6.3 41.6 

No relative advantage 
over existing one 

81.3 14.6 4.1 

Less trial ability 64.6 35.4 0.0 

Compatibility in the 
existing system  

82.2 13.3 4.5 

Availability of cash 
and credit 

87.5 6.3 6.2 

High cost of 
technology 

77.1 20.8 2.1 

Customs and 
traditions 

56.8 40.9 2.3 

Lack of irrigation 
facilities 

58.3 39.6 2.1 

Poor road 54.2 43.8 2.0 

Lack of milk 
collection centre 

89.4 8.5 2.1 

Market information 79.2 18.8 2.0 

Market facilities near 
village 

46. 7 53.3 0.0 

Genuine price to the 
produce 

97.9 2.1 0.0 

Natural disaster: 
flood/drought 

100.0 0.0 0.0 
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3.12.9 NICRA-Strategic Research: Impact
assessment of climate change on fod-
der production, grazing and range-
land ecosystem and mitigation strat-
egies

After selecting field experimentation site,

depth-wise soil samples were taken from IGFRI,

Jhansi (UP) and RRS, Palampur (HP) for

measurement of initial soil organic carbon

(SOC) stock and other soil health parameters

of various pastures. After that different pastures

viz., natural, improved and sown pasture were

established with standard package of practices

at CR farm. Grazing study in different pastures

has been started for measurement of various

parameters of GHG emission, etc. (Fig. 3.12.11).

Fig. 3.12.10. a.  Field AI center in Chakarnagar

b. Bhadawari animals in shed c. Bhadawari calves born in field
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3.12.10 NASF project: Low ovule to seed ra-

tio in range grasses: genetical and
physiochemical basis

The existing germplasm of 125 Cenchrus

ciliaris lines were screened to identify lines with

low and high seed set. After validating the data

for two seasons, one line (CC 1/6) with low

seed set (<50%) and one line (CC 2/10) with

high seed set (>90%) were identified. Both the

lines contained 70-80 tillers per tussock and each

tiller had 6-7 branches. The CC 2/10 had

Fig. 3.12.11. Site of sown and natural pastures and grazing in natural pasture

lengthier spike with almost double the weight

than CC 1/6. Based on heat killed pollen studies

two different staining solutions (TTC and X-

GAL) were finalized to separate the non-viable

and sterile pollen effectively in Cenchrus ciliaris.

No significant difference in pollen viability was

noticed between these two lines. The peroxidase

activity was found up to 6th day in the stigma

of these Cenchrus lines. Seed abortion was

noticed on 3rd or 4th day after stigma emergence

in these two lines with more number of aborted

ovaries in CC 1/6 compared to CC 2/10.
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4.1 Seed Production

4.1.1 Total seed production

Forage Seed Production

C
H

A
P

T
E

R

4

4.1.2 Variety wise seed production in forage crops and grasses (in quintals)

Rabi 2014-15 

Crop & Variety BS TL Crop & Variety BS TL 

IGFRI, Jhansi 

Oat/Kent 47.25 25.60 Oat/ JHO 822 18.7 16.0 

Oat/ JHO 99-2 14.5 2.70 Berseem/ JHB 146 0.12 0.11 

Oat/ 2000-4 3.0 1.0 Berseem/ Wardan 0.28 0.175 

Oat/ JHO 99-1 4.8 9.5 Berseem/ BB 3 0.30 - 

Dharwad 

Cowpea/BL-1 0.16 - Maize (African Tall) 4.35 - 

Clitoria ternatea(NS) 0.50 -    

Palampur 

Oat/ Non specific  12.70 Rye grass/ Non specific  0.337 

Fescue/ Non specific  0.349 White clover/ Non specific  0.22 

Kharif 2015 

IGFRI, Jhansi 

Cowpea/ EC 4216 1.75 1.65 Chrysopogon fulvus/Non Specific - 0.368 

Cowpea/ BL1 0.32  - Clitoria ternatea/ Non Specific - 0.69 

Cowpea/ BL2 0.22 2.43 Deenanath/BD2 - 2.208 

Cowpea/ Kohinoor - 0.92 Deenanath (perennial)/ Non Specific - 0.0287 

Sorghum/ MP Chari 5.00 5.2 Dichanthium spp./ Non Specific - 0.005 

Maize/ African Tall 1.75 2.0 Guinea grass/ BG2 - 0.1005 

Maize/ J1006 - 4.0 Guinea grass/ BG1 - 0.0615 

Guar/ BG 1 0.25  - Guinea grass/Hamil - 0.075 

Guar/ BG 2 0.60 0.055 Guinea grass/ Non Specific - 3.55  

Bothriochloa spp./ Non Specific - 0.251 Heteropogon contortus/ BLG-1 - 0.0242 

Brachiaria spp/ Non Specific - 0.316 Heteropogon contortus/ Non Specific  0.0217 

Cenchrus ciliaris/ IGFRI-727 - 0.037 Panicum antidotale/ Non Specific - 0.09 

Cenchrus ciliaris/ IGFRI-3108 - 0.1556 Sehima nervosum/ BSG-1 - 0.082 

 

Seed / planting material Production (quintals) 

Breeder Seed (BS) 103.9 

Truthfully Labelled Seed (TL) 147.01 

Grand total 250.91 

Planting materials (rooted slips) 2,12,060 No. 
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Cenchrus ciliaris/ Non Specific - 0.111 Stylosanthes seabrana/ Non Specific - 0.09 

Cenchrus setigerus/ Non Specific - 0.398 Rhodes grass/ Non Specific - 0.005 

Avikanagar 

Pearl millet/ AVKB-19 0.05 27.1 Cenchrus setigerus/ CAZRI-392 - 7.2 

Cluster bean / Bundel Guar-1 - 7.8 Cenchrus ciliaris/ IGFRI-3108 - 1.97 

Dharwad 

Perennial Sorghum/ CoFS-29 - 4.52 Rhodes grass/Non Specific - 0.013 

Guinea grass/Grazing type - 1.6 Planting material 

Guinea grass / DGG-I - 1.6 Hybrid Napier root slips  - 51000 

Guinea grass / BG-II - 0.16 Brachiaria root slips  - 65470 

Guinea grass / G-II - 0.21 Guinea grass root slips - 91290 

Clitoria ternatea/Non Specific - 0.035 Rhodes grass  4300 

Palampur 

Setaria - 0.024 Guar - 0.063 

Brachiaria - 0.025 Finger millet - 0.61 

Bothriochloa - 0.011 Bajra - 0.051 

Paspalum - 0.016 Job’s tears - 0.041 

Maize - 0.35 Jack bean - 0.011 

 

4.2 Seed Sale (01-04-2015 to 31-03-2016)

4.2.1 Total seed sale

4.2.2 IGFRI-Jhansi

Seed / planting material Sale (kg) 

Breeder Seed (BS) 11700.00 

Truthfully Labelled Seed (TL) 21890.34 

Grand total 33590.34 

Planting materials (rooted slips) 3,16,070 No. 

 

Sl. 
No. 

Crop Variety BS (kg) TL 
(kg) 

Sl. No. Crop Variety BS 
(kg) 

TL (kg) 

1 Berseem BB3 0 0 23 Cenchrus setigerus NS 0 246.143 

2 Berseem JHB 146 0 10.5 24 Chrysopogon fulvus BDG-1 0 0.25 

3 Berseem Wardan 34 0.5 25 Chrysopogon fulvus CAZRI 0 2 

4 Cowpea BL1 0 64 26 Chrysopogon fulvus NS 0 55 

5 Cowpea BL2 0 52 27 Clitoria NS 0 26.5 

6 Cowpea EC4216 97 149 28 Deenanath BD-2 0 340.5 

7 Guar BG1 0 55 29 Deenanath Perennial 0 5 

8 Guar BG2 0 80.5 30 Dhaincha NS 0 130 

9 Guar BG3 0 0 31 Dichanthium NS 0 2.5 

10 Maize African tall 202 1772 32 Guinea grass BG1 0 7 

11 Oat JHO 2000-4 300 72 33 Guinea grass BG2 0 15.4 

12 Oat JHO 822 2057 1399.65 34 Guinea grass Hamil 0 2.25 

13 Oat JHO 851 430 297.35 35 Guinea grass NS 0 747 
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4.2.3 IGFRI-WRRS, Avikanagar

4.2.4 IGFRI-SRRS, Dharwad

NS: Non specific

Sl. No. Fodder Crop Variety TL Quantity (Kg) 

1 Sunhemp Non specific 61.60 

2 Lucerne RL-88 55.74 

3 Perennial fodder sorghum CoFS-29 1195.30 

4 Stylosanthes hamata Non specific 541.10 

5 Guinea Non specific 141.85 

6 Cowpea BL-1 52.10 

7 Signal Non specific 0.25 

8 Hedge lucerne Non specific 15.30 

9 Sesbania Non specific 4.70 

10 Rhodes Non specific 0.70 

11 Fodder maize African Tall 1315.10 

12 Fodder bajra AVKB-19 2.00 

13 Clitoria Non specific 11.10 

14 Subabul Non specific 1.70 

15 Dinanath Non specific 87.25 

 Total  3485.79 

 

Sl. No. Crop  Variety TL quantity (kg) BS quantity (kg) 

1.        Cenchrus ciliaris IGFRI 3108 142 - 

2.     Cenchrus setigerus Non Specific 474 - 

3.     Pearl millet  AVKB-19 1369 - 

4.      Clusterbean BG-1 41 - 

5.     Clusterbean BG-2 304 - 

6.      Clusterbean BG-3 55 - 

7.    Cowpea  EC 4216 11 - 

8.      Dolichos JLP-3 31 - 

9.      Dolichos JLP-4 124 - 

10.  Dinanath BD-2 10 - 

11 Pearl millet  AVKB-19 - 5.0 

 Total  2561 5.0 

 

14 Oat JHO 99-2 2300 217.8 36 Heteropogon BL-1 0 10.618 

15 Oat JHO 99-1 460 842 37 Heteropogon NS 0 53 

16 Oat Kent 5100 1347 38 Panicum antidotale NS 0 5 

17 Sorghum MP chari 715 6057 39 Sehima NBSG-1 0 14.25 

18 Bajra  AVKB-19 0 50 40 Stylosanthes seabrana NS 0 10.5 

19 Bothriochloa NS 0 10.834 41 Stylosanthes hamata NS 0 475 

20 Brachiaria NS 0 175.25 42 Subabul NS 0 4 

21 Cenchrus ciliaris IGFRI 3108 0 147.25 43 Subabul S-10 0 11 

22 Cenchrus ciliaris NS 0 12.5  Total  11695 14976.05 
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Rooted Slips

4.2.5 IGFRI, Palampur

Sl. No. Crop Quantity (Nos) 

1 Hybrid bajra napier 33000 

2 Guinea grass 187900 

3 Signal grass 88820 

4 Rhodes 6350 

 Total 316070 

 

Sl. No. Fodder Crop Variety TL Quantity (Kg) 

1 Oat - 770.00 

2 Rye grass - 31.50 

3 Fescue grass - 32.00 

4 White Clover - 9.00 

5 Finger millet - 25.00 

 Total  867.50 
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5.1 Forage Technology Park

A new forage technology park has been

developed in the campus. It has now been the

short viewing milestone of the IGFRI

technologies and has become the face of IGFRI.

It is one of the most important parts of the IGFRI

where its technologies are showcased to various

clienteles. It is the site of learning and

dissemination of IGFRI technologies especially

to the farmers and is also helping in adoption

Outreach programmes

C
H

A
P

T
E

R

5
of IGFRI technologies. Nearly 1007 persons

including farmers, scientists, students, state

government officials, forest officials, etc. visited

Forage Technology Park during 2015-16. The

technologies displayed here (Fig. 5.1) are  round

the year green fodder production models, food

fodder systems, IGFRI varieties of cultivated

annual and perennial fodder crops, range

grasses and legumes, non conventional fodder

crops, azolla, hay, silage and vermi-composting,

etc.

Fig. 5.1. Glimpses of Forage Technology Park, visitors and activities



IGFRI Annual Report 2015-16
HKK-P *P K-V -L A-

75

5.2 Agricultural Technology Informa-
tion Centre (ATIC)

The ATIC is working at IGFRI since January

2013. The objective of establishment of ATIC,

was to supply research products, provide

information through published literature and

communication materials, provide diagnostic

services and sale of institute products. An

amount of Rs. 109844 was generated during the

year (up to January 2016) through sale of seed,

value added products and literature. A total of

1220 visitors, comprising farmers, government

organizations, NGO, private companies officials

etc.  visited the ATIC and were exposed to

various activities and technologies of the

Institute (Fig. 5.2 & Table 5.1 & 5.2)). The Kisan

Call centre replied 142 telephone calls, 05 postal

and 36 e-mail queries of the farmers, dairy

owners, land developers, government

organizations and private companies etc.

Farmers Scientific Co-ordination committee

meetings were held on every wednesday and

queries from the farmers, dairy owners, land

developers, government organizations and

private companies were replied.

Fig. 5.2. Glimpses of ATIC activities

Table 5.2. Extension activities organised and participated by IGFRI

Table 5.1. ATIC activities

Activities 2013-14 2014-15 2015-16 

Sale 

Seed, products (Rs) 30271 63291 96649 

Literature  (Rs) 34095 22670 13195 

Sub total (Rs) 64366 85961 109844 

Visitors (No) 758 1386 1220 

Queries attended 

Telephone calls 109 155 142 

E-mails 7 35 36 

Letters 9 29 5 

Sub total 125 209 183 

 

Extension activities organized  Date Organizing institute Place 

Kisan Gosthi  April 1,  2015  IGFRI, Jhansi and 
Jyoti Kisan Samuh, 
Muzaffarnagar  

Tandera, Muzaffarnagar  
(UP)  

Kisan Gosthi May 12,  2015    IGFRI, Jhansi Nidhan, Morena ( MP)  

Kisan Gosthi June 19,  2015    IGFRI, Jhansi and 
GDS Lalitpur 

Lalitpur ( UP)     

Cactus field day June 30, 2015 IGFRI, Jhansi Garera, Datia, MP 

Kisan Gosthi July 9, 2015    IGFRI, Jhansi and 
GDS, lalitpur  

Lalitpur ( UP)     

Kisan Gosthi July 10, 2015    IGFRI, Jhansi and 
SGSS Jhansi  

Dagarwah, Jhansi ( UP)    
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5.3 Mera Gaon Mera Gaurav Program

Seventy-five villages spread across four

districts (Datia and Tikamgarh of Madhya

Pradesh, Jhansi of Uttar Pradesh and Dharwad

of Karnataka) of three states have been selected

by 15 interdisciplinary teams to implement

various Science and Technology oriented

development activities under Mera Gaon Mera

Gaurav program. In these villages, following

important activities were taken up during

reporting period viz., Collection and analysis

of baseline information (Personal, land holdings,

cropping systems, livestock holdings, problems

faced, etc.), collection of soil samples,

demonstration on various fodder crop varieties,

other extension programs such as Kisan

Ghosthis, camps, saplings distribution etc.

Activities undertaken in MGMG villages

A total of 375 soil samples (Fig. 5.3) were

collected representing all villages during the

Kisan Gosthi August 8, 2015 IGFRI, Jhansi Jayapur, Varanasi, UP 

Kisan Gosthi August 31, 2015 IGFRI, Jhansi Pawa, Lalitpur, UP  

Kisan Gosthi August 31, 2015 IGFRI, Jhansi Kanchanpur, Jhansi, UP 

Mera Gaon Mera Gaurav  and Kisan Mela  Sept. 19, 2015 IGFRI, Jhansi IGFRI, Jhansi 

Farmers-scientists interface meeting  Sept. 19, 2015 IGFRI, Jhansi IGFRI, Jhansi 

Farmers Forum Nov. 24, 2015 IGFRI Jhansi IGC, Delhi 

Jai Kisan Jai Vigyan Week  Dec. 23 – 29, 2015 IGFRI, Jhansi IGFRI, Jhansi 

Farmers-scientists interface meeting  Dec. 24, 2015 IGFRI, Jhansi Chirula, Datia 

Farmers-scientists interface meeting  Dec. 26, 2015 IGFRI, Jhansi Sarmau, Jhansi 

Farmers-scientists interface meeting  Dec. 29, 2015 IGFRI, Jhansi IGFRI Jhansi 

Gaupalak Training  Dec. 30, 2015  IGFRI Jhansi  Hasanand Gaushala, Mathura  

Livestock Health Camp (Six) 2015-16 IGFRI, Jhansi Adarsh Chara Gram and 
different villages  

Krishak and Farmer interaction 
programme  

Jan. 4, 2016 IGFRI, Jhansi Paledeo, Chitrakoot   & Satna, 
MP 

Mera Gaon Mera Gaurav -Farmers 

Training on livestock and fodder 
production  

Jan. 30,  2016 IGFR,I Jhansi IGFRI, Jhansi 

CIWA-IGFRI collaborative project-
Farmers Training on livestock and fodder 
production 

Feb. 2-3, 2016 IGFRI, Jhansi  Nunwaha-Baghedhari, Datia, 
MP 

Kisan Gosthi Feb. 5, 2016 IGFRI, Jhansi Etawah, UP 

Scientist and Farmers interactions (3)    Feb. 15-16, 2016    IGFRI Jhansi and 
KVK, Muzaffarnagar   

Village- Sallahedi, Sohjani 
Tagan and Kamalpur – 
Muzaffarnagar ( UP)   

DST- Livelihood Project Farmers training Feb. 26-27, 2016 IGFRI, Jhansi IGFRI, Jhansi 

DST- Livelihood Project Farmers training March, 14-15, 2016 IGFRI, Jhansi IGFRI, Jhansi 

Participated 

Kisan mela August, 21-22, 
2015 

ICAR Pipra Kothi, Motihari, Bihar 

Kisan Mela Sept. 27-30, 2015 IGFRI Jhansi UAS, Dharwad 

Scientific Advisory Committee (SAC) 

meetings of KVKs 

Sept. 19, 2015 

Feb. 19, 2016 

Feb. 24, 2016 

SRRS, IGFRI, 

Dharwad 

KVK Dharwad, Hulikoti- 

Gadag, Tukanhatti- Belgavi 

Kisan Mela Jan. 21, 2016   CAFRI, Jhansi  Jhansi 

Bundelkhand Krishi Pradashini evam 
Goshthi  

March, 29 – 30, 
2016 

ICAR and ATARI - IV 
Zone, Kanpur 

Tuan Maidan, Lalitpur 
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year and were analyzed for macro and micro

nutrients. Soil heath cards (Fig. 5.4) were

prepared and distributed to the farmers on

world soil day. Demonstrations on various

improved crop varieties viz., sorghum, pearl

millet, maize, bajra napier hybrid, guinea grass,

cowpea, oat and green gram were undertaken

in MGMG villages. Fodder seeds were

distributed during rabi and witnessed the

enthusiasm in using fodder seeds of IGFRI

among farmers demanding more seeds in

coming season. Fodder tree saplings and rooted

slips (Fig. 5.5) were also distributed among the

farmers. Kisan Ghosthis were organized to

popularize agricultural innovations. Livestock

health camps were organized in different

villages, animals brought by farmers were

treated in the camps and medicines were

prescribed wherever required.

5.4 National Innovations on Climate
Resilient Agriculture (NICRA)

NICRA project aims to enhance resilience

of Indian agriculture to climate change and
climate vulnerability through strategic research

and technology demonstration. The research on

adaptation and mitigation focuses on crops,

livestock, fisheries and natural resources

management in farm specific mode. Rabi 2014-

15 received 80% excess rainfall than normal.

During the season, the suitable varieties (for

semiarid rainfed conditions of Bundelkhand) of

gram, mustard, berseem, oat and wheat (6)

were introduced at the farmer’s fields. Among

the two wheat varieties (HI-1531 and HI-1500)

suitable for limited water availability, the

Harshita (HI-1531) variety performed well and

recorded 3278.25 kg grains and 5391 kg straw

(average on 04 farmers’) in comparison to village

average of 2750 kg grain which includes the

grain yield of irrigated farmers. To harness the

benefits of improved water availability four high

yielding varieties of wheat namely Raj-3765,

Purna (HI-1544), Pusa Bahar (HD-2987) and

Naveen Chandausi (HI-1418) were introduced.

Among the varieties Naveen Chandausi (HI-

1418) recorded the highest yield of 3727.5 kg

grain and 4820 kg straw per hectare followed

Fig. 5.3. collection of soil samples

Fig. 5.5. Distribution of BN Hybrid rooted slips to
women farmer

Fig. 5.4. Distribution of soil health card to farmers on
world soil day
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by the varieties Raj-3765. Berseem variety BB-3

was introduced at 12 farmers’ field. The crop

recorded average increase of 23.35% over village

average. The rain water use efficiency ranged

between 3.0 to 4.4 q green fodder/ha/mm.  The

oat variety JHO-99-1 recorded an average

increase of 17.8% over village average.

During kharif 2015, eight crop species viz.,

C1 (Fodder sorghum), C2 Fodder cowpea, C3

black gram- shekhar-3, C4 maize, C5 black

gram-azad-2, C6 sesamum T-78, C7 sesamum-

JTS-8 and C8 groundnut; and three moisture

conservation methods: M1 (deep summer

ploughing + mulching with locally available

biomass + weed @ 5 ton fresh material), M2 (life

saving irrigation) and M3 (farmers practices)

were tried. The crop received 518.9 mm rainfall

during the growing period.

The performance of the crops was

evaluated by converting the economic yield in

fodder equivalent yield, as they differed in terms

of economic output. Groundnut proved most

productive (FEY 63.1 t/ha), remunerative (net

return Rs. 94635/ha) as well as recorded

maximum RWUE (1.13 kg/ha/mm) followed

by sorghum whereas the maize proved least

productive.

As regards to alternate land use, ber

budding, hortipasture and ley farming were

introduced in waste lands. Ber started fruiting

from same year and this year fruit yield per tree

ranged between 1 to 5.2 kg. The survival of fruit

trees in the fourth year ranged between 60-100

percent in agri-horti systems. The forage

production from hortipasture system ranged

between 2.9 to 6.5 t/ha. Nadep composting,

vermi composting, azolla cultivation and stylo

leaf meal were also promoted in the village.

5.5 Improvement and conservation of
Bhadawari buffaloes

 For improvement and conservation of the
breed, semen from superior bulls was frozen.

Artificial inseminations in the Bhadawari

breeding tract was started in the year 2013 and

is continue. A total of 3177 inseminations were

carried out during the year 2014-15 in Etawah,

Aurraiya, Jalaun, Lalitpur, Jhansi and Banda

district, and 906 progenies were recorded.

During the year 2015-16 a total of 4024 AI were

done. Frozen semen was sold to state

government, NGO’s and private inseminators

for its use in the breeding tract. A total of 5000

doses of semen were sold during the year. A

Small herd of Bhadawari buffaloes was

established by a progressive farmer in Orchha

(M.P.) during the year 2011 after purchasing

the animals from the project herd, 13 calvings

were reported during the current year in his

herd. Presently there are 36 animals in his herd.

In addition to this 2 kishan gosthies were

organised in the Bhadawari  breeding tract to

motivate the farmers for rearing of Bhadawari

buffaloes. A documentary on improvement and

conservation of Bhadawari buffalo was

recorded and aired on DD Kisan and on Door

Darshan (Krishi Darshan) on 17.02.2016.

5.6 National Initiative on Fodder
Technology Demonstration
(NIFTD)

Under the National Initiative on Fodder

Technology Demonstration (NIFTD)

Programme, different activities on fodder crop

demonstration and its utilization and

conservation aspects were taken.

In Zone II, these activities were

demonstrated on farmers field through the

active support of different KVKs in Bihar,

Jharkhand and West Bengal. During Kharif,

major demonstrations were taken with annual

fodder crops sorghum, maize, pearl millet,

cowpea and rice bean. Fodder maize variety

African Tall and fodder sorghum MP Chari

performed significantly superior over their

existing varieties. Bajra variety AVKB-19
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recorded 33.3 % higher yield (60.0 t GFY) over

local variety in Godda (Jharkhand). Major

emphasis was given on planting perennial

grasses such as NB hybrid and guinea grass on

field bunds and fruit orchards. Similarly in Rabi,

farmers opted for fodder berseem and oat. With

multicut oat, farmer’s reaction was very much

positive. In addition, fodder seed bank was

established in some of the KVKs to cater the

needs of local farmers of that area. In Zone III

in the state of Tripura, through KVK,

demonstration were given on cultivation of

fodder maize (African Tall), rice bean (Bidhan1

and 2) cowpea (BL1 and 3) during Kharif and

oat (Kent) during Rabi.

5.7 Grassland development

Soda village, Rajasthan

Model grassland has been developed by

WRRS, Avikanagar on common property

resources on 70 ha in village Soda, Tonk

(Rajasthan) with collaboration of Jal Grahan

Samiti, Soda and the NGO, Indian Institute of

Rural Development (IIRD). Grassland was

established (Fig.5.6) with improved planting

materials of Anjan grass, Dhaman grass,

Dinanath grass, Stylosanthes hamata and fodder

trees like Subabul, Ardu, Neem and other MPTS.

The average dry fodder productivity was 4.3 t/

ha for improved grasses and 2.4 t/ha for natural

grasses and it is expected to increase in

subsequent years.  Seed production of grasses

has also been started under the participatory

mode. Tractor operated portable baling machine

was demonstrated for baling the grasses at the

site.

Chainpura village, Rajasthan

The Jal Grahan Samiti, Chainpura got

motivated by WRRS, Avikanagar after visiting

grassland development activities at Soda village

(Fig. 5.7). About 20 ha land was provided by

farmers and it was protected by digging of

trench along boundaries with financial support

of IIRD. During Kharif 2015 plantation of tree

saplings was done and Anjan/dhaman grass

was seeded in inter-spaced area. The estimated

average dry fodder productivity was 5.2 t/ha

for improved grasses and 3.4 t/ha for natural

grasses. Thus the productivity of the improved

grassland area enhanced by 35% during

establishment year, increase more in subsequent

years.

Fig. 5.6. Grassland Development (Natural &
Improved pasture) at Soda village

Fig. 5.7. Grassland Development at Chainpura - a
village
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Orchha, Tikamgarh, M.P.

IGFRI in collaboration with Forest

Department, Madhya Pradesh, has developed

a grassland in 25 ha area in Lotna block, Forest

Sanctuary, Orchha in 2015. Under existing

Anogeissus pendula plantation seeds of grasses

viz.,  Cenchrus ciliaris,  C. setigerus,  Heteropogon

fulvus, Guinea grass and legumes such as

Stylosanthes seabrana  and  Clitoria were sown.

5.8 Plan project: Tribal Sub Plan (TSP)

Tribal sub plan (TSP) intervention are being

implemented at Kargil and Leh (J&K); Dausa

and Banswara (Rajasthan). Agricultural,

animal husbandry, poultry and fodder related

interventions were demonstrated to uplift the

socio-economic condition of tribal farmers

under adopted villages during 2015-16.

Capacity building of tribals through training,

skill development, visits, extension activities was

done. In addition, region specific suitable &

innovative media/literature for tribals viz.,

Technical Calendar - Animal Husbandry and

Crop Production, Pocket Diary, Chara Fasal

Meter, Fodder Technological Chart were also

distributed. (Table 5.3)

Banswara, Rajasthan

For undertaking fodder technology

demonstrations under TSP in Banswara, 2.0

quintals seed of pearl millet, (AVKB-19), 5.0

quintals seed of cluster bean (BG-1 and BG-3)

and 2.33 quintals seed of dolichos (JLP-30) was

distributed to the 225 tribal farmers in Kanji ka

gada and Haro village of Ghatol block of

Banswara district. Gosthi on “Package of

practices of fodder crops” was organised.

Farmers were also provided a calendar on

Chara fasal utpadan evam sanraksan takniki” and

Chara fasal meter.

5.9 Fodder production initiatives with
gaushalas

Gaushalas in Rajasthan

Anjan/Dhaman grasslands were

established by WRRS, Avikanagar during 2014

at 10 selected goushalas in Tonk, Siker, Jaipur

and Ajmer districts and grass is being used under

cut and carry system.  At three locations, grass

seeds were also collected and used for sowing

in larger area. It was also ensured to purchase

the grass seeds under participatory seed

production programme.

Murugod Mutt gaushala in Karnataka

The SRRS, Dharwad has provided the

technical knowhow to the gaushala at Murugod

for fodder production at the Mutt Premises

during July 2015.

Hasanand gaushala in Mathura, UP

Hasanand gaushala has been adopted in

Mathura to provide cost-effective fodder based

technologies and livestock management

Table 5.3. TSP activities

S. 
No 

Name of the demonstration  No. of 
interventions 

Kargil (J&K) 

1  Development of Horti-pastoral 
system on farmers land  

42 

2  Vanraja poultry breed under 
backyard poultry farming.  

25 

3  Demonstration of fodder maize 
(African Tall) for fodder 
enhancement in Kargil.  

25 

4  Vermicomposting  20 

Leh (J&K) 

1  Development of silvi-pastoral 
system on farmers land 

40 

2  Concentrate mineral mixture to 
enhance milk production 

15 

3  Demonstration of fodder oat 
(SKAU II, Kent, Sabzar) 

25 

4  Trench off season vegetables 27 

Dausa (Rajasthan) 

1  Demonstration of fodder oat  
(JHO 822, JHO 99-1) 

123 

2  Lucerne demonstration 75 

3  Training 25 
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practices and make it as model gaushala for

others to replicate.  The Hasanand gaushala
was established by – Mahamana Pt.  Madan
Mohan Malaviya, in 1935 at Dhorera,

Vrindavan, Mathura. In 1935, it had 1006 acres

of land, but presently only 71 acres. It comprises

400 cattle and in which 23 Sahiwal and 5 Gir

cows and the bulls of Gir and Sahiwal including

other local breeds of cows. Currently, berseem

and Makhhan grass is grown as fodder on 5

acres.  The major interventions carried out were

(i) one day training at Hasanand gaushala to

60 participants including representatives of 15

gaushalas on December 30, 2015 in Mathura,

(ii) exposure visit of gaushala staff at IGFRI

demonstrations sites on January 2, 2016, (iii)

demonstrations on Hybrid Napier grass

plantation, Azolla as concentrate replacement,

sugarcane grass, cactus as lean period fodder

and utilization of bunds were conducted at

gaushala. Because of interventions, animals are

being fed regularly with concentrate and

mineral mixture now. The compost pits have

been made to utilize the cow dung in best

possible manner. The milk production increased

from 40 litres per day to 200 litres per day

because of entry of high yielding animals i.e.

Gir and Sahiwal, as well as proper feeding and

management. The knowledge of staff about

feeding process and requirements of animals

has increased. The number of visitors has also

increased. The IGFRI is developing this gaushala

as Model gaushala.

5.10 Fodder production initiatives in
Eastern region

IGFRI has launched a collaborative

programme with ICAR-NDRI, Kalyani, W.B. on

“Frontline Demonstration of fodder

technologies for better animal production in

eastern region and its impact analysis”. Under

this programme planting materials like cowpea

(BL 1 & 2), maize (African Tall), rice bean

(Bidhan 1 & 2), sorghum, oat (JHO 822) and

rooted slips of BN hybrid were provided to

KVKs of Birbhum, Burdwan, Hooghly and

Nadia districts for demonstration at farmers

field (Fig. 5.8). Two fifty nine field

demonstrations at farmers’ field were

conducted viz., in cowpea (30), rice bean (54),

sorghum (50), BN Hybrid (85), and maize (40).

Average yield (t/ha) was 56.6 for sorghum (SSG

Jumbo), 29.17 for rice bean, 28.71 for maize and

60.33 for sorghum (MP chari). The B:C ratio was

4.9, 6.35, 4.66, 2.34 and 2.34 for cowpea, rice

bean, sorghum, maize and BN hybrid,

respectively.

5.11 Fodder Production initiatives in
Andaman & Nicobar Islands

A collaborative programme has been

initiated involving IGFRI, Jhansi and CIARI,

Port Blair on “Augmentation of fodder

Fig. 5.8. Fodder  production in Kharif-2015 at farmers
field (Nadia, West Bengal)
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production by exploring new niches to improve

livestock productivity in Island ecosystem”.

Training programme for farmers was conducted

by CIARI, Port Blair for collaborative

programme on fodder production. Awareness

training programmes were conducted by CIARI

on 11th and 14th August, 2015 in the adopted

village of CIARI, Port Blair. A total of 48 farmers

participated in the training programme (Fig. 5.9)

and they were supplied with root slips of fodder

hybrid Napier, seeds of multicut varieties of

sorghum, cowpea and agathi. Seeds of lucerne

(2 kg), perennial sorghum (2 kg), Stylosanthes

hamata (2 kg), guinea grass (2 kg), grazing

guinea (1/2 kg), and hedge lucerne (1 kg) were

supplied to CIARI Port Blair by IGFRI for

exploration study in the Island ecosystem.

5.13 Fodder Demonstrations in Sansad
Adarsh Gram Yojana and other
adopted villages

The institute has started programmes to

enhance fodder production in Jayapur village

(Varanasi) under Sansad Adarsh Gram Yojana.

Krushak Gosthi was organized at Jayapur

village, in collaboration with KVK, Kallipur,

Varanasi (Fig. 5.10).  During Krushak Gosthi,

fodder seed (MP chari, maize, cowpea, rooted

slips) and extension literature (technology chart,

chara fasal meter, chara patrika, leaflets)

distribution was done to dairy farmers. A

lecture followed by question & answer session

on different aspects of fodder and animal

production was organized. Large number of

farmers had attended the programme. Later on

transect walk of Jayapur village was done along

with farmers to observe the fodder and other

cropping systems.

Fig. 5.9. Training programme and supply of fodder
seeds to farmers

In Pawa village of Lalitpur in Uttar

Pradesh, the institute has started programmes

to enhance fodder production in Sansad Adarsh

Gram Yojana (Fig. 5.11). During kharif a

Krushak Gosthi was organized wherein NB

hybrid root slips and extension literatures

(technology chart, chara fasal meter, chara

patrika, leaflets) were distributed to dairy

farmers of village.

Fig. 5.10. Krushak Gosthi at Jayapur village, Varanasi
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In Sidhabari of Bardhaman district in West

Bengal, the institute has started programmes to

enhance fodder production in Sansad Adarsh

Gram Yojana (Fig. 5.12). Training programme

was organized, in which about 40 farmers from

village Sidhabari and adjoining villages (40

number) had participated. During the training,

information was provided on different fodder

production technologies, post harvest

processing of fodder crops, importance of

mineral mixture in the diet of livestock, role of

balance feeding for higher milk production and

preventive measures against important

livestock diseases by the scientists of IGFRI,

Jhansi.

IGFRI had participated in the exhibition

and Kisan mela at Pipra Kothi, Motihari, Bihar

on August 21-22, 2015 (Fig. 5.13).  Large no. of

farmers had visited the IGFRI stall. Various

activities of the IGFRI were explained and

literature was distributed. In this programme

more than 50 ICAR institutes participated.

Fig. 5.11. Krushak Gosthi at Pawa village of Lalitpur

The institute has started programmes to

enhance fodder production at Kanchanpur of

Jhansi in Uttar Pradesh. During kharif 2015, a

Krushak Gosthi was organized (Fig. 5.14) at

Kanchanpur, in which fodder seeds and

extension literature (technology chart, chara

fasal meter, chara patrika, leaflets) were

distributed to dairy farmers of village.

Fig. 5.13. Kisan mela at Pipra Kothi, Motihari, Bihar

Fig. 5.12. IGFRI Scientists explaining about different
fodder technologies
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The institute has started programmes to

enhance fodder production in Muzaffarnagar,

U.P.  A total of 110 demonstrations on fodder

crops, fodder seed demonstrations (25), azolla

(2), BN hybrid grass (2) and 1 training on fodder

production were conducted. The institute has

started programmes to enhance fodder

production and livestock management in

Sansad Adarsh Gram Yojana i.e in Paledeo

village of Chitrakoot, Satna (MP). Krishak and

Farmer interaction programme was organized

in adopted village (Fig. 5.15). The farmers

pointed out that lack of knowledge of feed and

fodder, unused Common Property Resources

and Anna Pratha were major constraints. The

farmers group has visited IGFRI.

5.14 Popularization of non-conven-
tional fodder resources

Under ICARDA-IGFRI collaborative

project on enhancing fodder and nutritional

security of livestock in semi-arid regions of India

through Opuntia, Lathyrus and Vicia sps, a field

day was organized at Garera village of Datia

(MP) on June 30, 2015. The objective of the

programme was to create awareness among

farmers about the uses of spineless cactus as an

alternate non-conventional fodder source for

livestock keepers of Bundelkhand region. About

100 farmers and farm women of Garera and

adjoining villages of District Datia participated

in field day on cactus (Fig. 5.16). Two leaflets in

hindi and english on “Spineless cactus: An

alternate fodder” source were also released for

farmers. An interaction meet of farmers with

scientists and development officers from Datia

was also organized. The cactus cladodes were

distributed to farmers.

Fig. 5.14. Kisan Gosthi at Kanchanpur, Jhansi

Fig. 5.15. Fodder production demonstration at farmer’s
field

5.15 Feed pellet demonstration for
small ruminants

Nine demonstrations on use of feed pellets

for goats were conducted in Chandsen and

Hathki villages, Teshil- Malpura, District- Tonk

(Rajasthan). 60 kg of feed pellets was provided

to each goat rearing farmer during lean period

for fodder availability (May-June, 2015). Each

goat was fed with 250 g feed pellets every day

in addition to the farmers practice (Fig. 5.17).

As compared to farmers practice the average

Fig. 5.16.  Cactus field day organized at Garera, Datia
MP
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milk yield was enhanced by 10.2

per cent. As per farmers

observation at initial stage

acceptance of pellet feeding by

goat was very less and it required

crushing of the pellet in small

pieces. The size of the feed pellet

are little large and there is need

of reduction in diameter as well

as length of the pellet. It was

desired by the farmer that

proportion of grain in feed pellet

formation should be increased.

5.16 Demonstration at KMF, Dharwad Training Centre

Fig. 5.18. Demonstration of forage crops at KMF, Dharwad

The IGFRI Southern

Regional Research Station,

Dharwad has established forage

crops and fodder trees for

demonstration at the training

centre of the Karnataka Milk

Federation, Dharwad for the

benefit of the visiting dairy

farmers to the Training

Programme. Further the

Scientists of the station were

actively involved as resource

persons at KMF training centre.

Fig. 5.17. Demonstration of feed pellets in Hatki village
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Dr P. K. Ghosh, Director, ICAR- IGFRI

Jhansi was awarded ‘SAP Gold Medal Award-

2015’ for his outstanding contribution in

leadership role in agriculture research and

development by Society for Agricultural

Professionals, Kanpur during National

Symposium held at IGFRI, Jhansi, 20-21

February, 2016.

Awards & Recognitions

C
H
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P

T
E
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6
Kanpur, during National Symposium held at

IGFRI, Jhansi, 20-21 February, 2016.

Mr. Manoj Chaudhary has received ‘Young

Scientist Award’ from  Society of Scientific

Development in Agriculture and Technology

(SSDAT) in the National Conference on “Global

Research Initiatives for Sustainable Agriculture and

Allied Science”, 12-13 December, 2015

Dr Sunil Kumar was awarded ‘SAP

Recognition Award-2015’ for his outstanding

contribution in the field of agriculture research

by Society for Agricultural Professionals,

Dr. V.K. Yadav has received ‘Young

Investigator Award’ from Society of Scientific

Development in Agriculture and Technology

(SSDAT) in the National Conference on “Global

Research Initiatives for Sustainable Agriculture and

Allied Science”, 12-13 December, 2015.

Dr. R.P. Sah received ‘Best Ph.D. Thesis

Award-2015’ from the Society of Application

of Statistics in Agriculture and Allied Sciences

(SASAA), during the National Symposium at

BCKV, West Bengal, 3- 5 March, 2016.

Dr. Tejveer Singh was judged as ‘Best

Athlete of ICAR’ at CAZRI, Jodhpur for the

year 2015-16.
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ICAR-IGFRI Foundation Day Awards
(1st November 2015)

Dr. D. Vijay received ‘Best Scientist

Award’.

PME Unit (N. Das, Pradeep Saxena, Shahid

Ahmed, H.V. Singh, P.K. Tyagi, A.K. Saxena,

Shailendra Sinha and Pawan Kumar) received

‘Best Team Award’.

Dr. Nagaratna Biradar received ‘Best

Scientist (Outreach activities) Award’.

Crop Production division was adjudged as

‘Best Division’.

Mr. S.M. Singh received ‘Best Worker

Award’ in Technical Category.

Mr. Premchand received ‘Best Worker

Award’ in Administrative Category.

Smt. Sudha Srivastava received ‘Best

Worker Award’ in Skilled Supporting Staff

Category.

Conference/Symposia Awards

Best poster (II prize) - R.K. Sharma.

Resource use efficiency of major food and

fodder crops in dryland areas of Jhansi district.

In 6th International Conference on “Technology

Innovation and Management for Sustainable

Development”, ITM University, Gwalior, 11-13

February, 2016.

Best poster award - Manoj K. Srivastava,

Aniket K. Gade, R. Srinivasan, A. Radhakrishna,

A. Maity, and K.K. Singh. Phytosynthesis and

characterization of silver nanoparticles (AgNPs)

using different fodder crops. In National

symposium on “Transforming Indian Agriculture

towards Food and Nutritional Security”, ICAR-

IGFRI, Jhansi, 20-21 Febraury, 2016.

Best poster award - Shahid Ahmed, T.

Kiran Kumar, Sunil Kumar, A.K. Rai, A.K.
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Misra and P.K. Ghosh. Non-conventional fodder

resources: cactus, a potential crop as for arid

and semi-arid regions of India. National

symposium on “Transforming Indian Agriculture

towards Food and Nutritional Security”, ICAR-

IGFRI, Jhansi, 20-21 Febraury, 2016.

Best poster award (hindi week)- V.K.

Wasnik, A. Maity, D. Vijay, C.K. Gupta and N.

Manjunatha “Berseem me payejane wale

kharpatwaron par vibhinn saknashiyon ki prabhot

padakata”,  in September, 2015 in IGFRI,

Jhansi.
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Human resource development activities

within the organization for the institute

personnel as well as training to the users of

forage technologies for government and non-

government organizations were accorded high

priority. It offered a niche of forage production

knowledge hub for users of forage technologies

and stakeholders of forage producers. During

the year, a number of personnel were deputed

to different specialized short training courses

in the emerging areas offered by various

organizations across the country. Several

sponsored programmes were designed and

executed at the Institute. Priority was given to

Institute’s mandate and devotion on forage

research and enhancing dairying.

Training and Capacity Building

C
H

A
P

T
E

R

7
7.1 Capacity building and skill

improvement thrust to IGFRI
personnel

National level off campus capacity build-
ing of IGFRI staff

Under capacity building mode of activities,

nine scientists and six technical officers and

finance & account officer received 16

specialized training organized by various

national institutes and agencies on a wide

spectrum of topics including finance

management. Human resource development

programmes covered both genders in institute

building and among those 16 staff, one was

female and 15 were male staff. In future, all staff

will be motivated to attend such courses and to

participate in institute building activities.

Table 7.1. Participation of institute’s personnel in national level off campus specialized courses

Sl. 
No. 

Name of Training Organized by Duration Participants 

1 National workshop on Relevance of 
microscopy in microbial 
characterization 

Amity 
University, 
Noida 

11-14th August, 2015 Dr. R. Srinivasan, 

Sr. Scientist 

2 Training Programme on 
‘Administration and finance 
management for senior level 
administrative and finance officers’ 

NAARM, 
Hyderabad 

11-14th August, 2015 Mr. M. K. Mulani, 

FAO 

3 Competence enhancement training 
programme for Technical Officers (T5 
and above) 

NAARM, 
Hyderabad 

19-28th August, 2015 Dr. D. K. Singh, 

ACTO 

4 Capacity building programme for 
Technical Personnels 

IIPA, New Delhi 23rd September - 
09th October, 2015 

Mr. D. K. Dhingra, 

Sr. Tech. Assistant 

5 Manufacture of agricultural 
equipments 

CIAE, Bhopal 18 November-  
3rd  December, 2015 

Mr. Haider Ali, 

Sr. Tech. Assistant 

6 4th National Training on ‘Advances in 
weed management’ 

ICAR-DWR, 
Jabalpur 

12-21st, January, 
2016 

Dr. S. R. Kantwa, 

Sr. Scientist 
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International trainings for IGFRI personnel

Three scientists have received international

trainings on different areas of forage research

through different overseas fellowships during

2015-16 (Table 7.2).

Table 7.2. International trainings and visits of IGFRI scientists in specialized areas of research

7 Winter School on ‘Integration of 
conventional and biotechnological 
approaches for improvement of dual 
purpose crops and grasses’ 

ICAR-IGFRI, 
Jhansi 

28 January-17th 
February, 2016 

Dr. Seva Nayak D., 

Scientist 

8 Winter School on ‘Integration of 
conventional and biotechnological 
approaches for improvement of dual 
purpose crops and grasses’ 

ICAR-IGFRI, 
Jhansi 

28 January-17th 
February, 2016 

Dr. Dilip Kumar 
Verma, 

Principal Scientist & 
OIC, IGFRI, RRS 
Srinagar 

9 CAFT training programme on ‘Plant 
disease management: strategies in 
changing agro-ecosystem’ 

GBPUAT, 
Udham Singh 
Nagar 

4-24th, February, 
2016 

Dr. Manjunath N. 

Scientist 

10 Role of scientists in natural resources 
and environmental management 

IIFM, Bhopal 8-12th, February, 
2016 

Dr. Mahendra Prasad, 

Scientist 

11 CAFT training on ‘Quantitative 
techniques for agricultural policy 
research’ 

IARI, New Delhi 18 February - 
9th March 2016 

Dr. Vikas Kumar, 

Scientist 

12 DST sponsored training on 
‘Managing technology value chains’ 

Centre for public 
policy, 
governance and 
performance, 
Hyderabad 

22-26th February, 
2016 

Dr. Rajiv K. Agrawal, 

Principal Scientist 

13 National workshop on ‘Strengthening 
and sustainability of E-Granth’ 

AKMU, New 
Delhi 

26-27th February, 
2016 

Smt. Seema Khatri, 

ACTO & I/c Lib 

14 Competence Enhancement Training 
programme for Technical Officers (T5 
and above) 

NAARM, 
Hyderabad 

1-10th March, 
2016 

Mr. K. B. Sehgal, 

STO 

15 Competence Enhancement Training 
programme for Technical Officers (T5 
and above) 

NAARM,  
Hyderabad 

1-10th  March, 
2016 

Dr. Harish Chandra 
Pandey, TO 

16 CAFT training programme on ‘Recent 
advances in statistical genetics and 
genomics’ 

ICAR-IASRI, 
New Delhi 

4-24th March, 
2016 

Dr. R. P. Sah, 

Scientist 

 

Sl. 
No. 

Scientist Place of visit Duration Programme 

1 Dr. Vijay K Yadav, 
Principal Scientist  

ICARDA, Terbol Station, 
Lebanon 

18-26th  May, 
2015 

Legume Improvement 

2 Dr. P. K. Ghosh,  
Director 

Crop Trust Headquarters 
in Bonn, Germany 

13-14th  
October, 2015 

Global Crop Diversity Trust, Crop 
Trust Headquarters in Bonn, Germany   

3. Dr. D.C. Joshi, 
Scientist 

University of 
Queensland, Australia 

July 2014- 
March 2016 

Indo-Australian Career Boosting Gold 
Fellowship (IACBG 2013-14), Australia 
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7.2 Capacity building for forage resource development

Two sponsored training courses were organized in various areas related to forage improvement,

financing dairy farming and a training on laboratory techniques. Participants from different State

Agriculture Universities, KVK’s, and NGOs attended these sponsored trainings given by expert

resource persons on subject. The details are as mentioned (Table 7.3).

Table 7.3. Sponsored and Institutional training programmes on forage resource development

Table 7.4. Training cum Exposure Visits

7.3 Training cum exposure visits at IGFRI, Jhansi

Indian Grassland and Fodder Research Institute, Jhansi 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 2026 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, students and teachers to IGFRI and its research farm were always attended by

our staff and experts. The details of the visitors are as under:

Sl. 
No. 

Programme Sponsored by No. of 
participants 

Duration 

1. Winter School on “Integration of 
conventional and biotechnological 
approaches for improvement of  

dual purpose crops and grasses” 

ICAR, New Delhi 25 28th January – 
17th  February, 
2016 

2. Training Program on “Financing dairy 
farming” 

Bankers Institute of Rural 
Development, NABARD, 
Lucknow 

40 1-3rd March, 
2016 

Institutional Trainings 

1. Training on ‘Laboratory techniques in 
crop improvement’ 

ICAR-IGFRI, Jhansi 20 25-27th August, 
2015 

 

S.No. Name and Address Date No. of 
visitors 

1. O/O Deputy Director Veterinary Services, Shajapur, MP 6-4-2015 11 

2. Project Officer, ATMA Agri. Dept. Sagar, MP 8-4-2015 11 

3. Sh.Vijay Singh, Sh.Kalyan Singh, Behta, Jhansi, UP 17-4-2015 5 

4. Staff of Bundelkhand University, Jhansi 16-4-2015 32 

5. Farmers of Village Navner, Datia, MP 29-4-2015 26 

6. IWMP, Dhar, MP 12-5-2015 17 

7. Vishisht Uddhan Vibhag Officer, Naravar, Shivpuri, MP 25-5-2015 8 

8. O/O Deputy Director Agri. (ATMA), Bhopal, MP 26-5-2015 8 

9. Kisan Kalyan evm Kisan Vibhag Bhopal MP under (ATMA) 26-5-2015 10 

10. ATMA Farmers Group, Datia MP 10-6-2015 9 

11. ATMA Farmers Group, Damoh MP 10-6-2015 17 

12. Cactus / Lathyrus Day launching at Adarsh Chara Gram  30-6-2015 30 
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13. O/O Sr. ADO Kisankalyan tatha Krishi Vikas Kurbai, Vidisha 9-7-2015 9 

14. ATMA Farmers Group, Shivpuri MP 9-7-2015 9 

15. ATMA Farmers Group, Damoh MP 9-7-2015 12 

16. Students of Kendriya Vidyalaya, Babina 17-7-2015 6 

17. O/O DD Agri., Shivpuri 24-7-2015 58 

18. Sh. H.B. Patel, Saber, Bhagalpur 27-7-2015 3 

19. Sh. M.S. Kushwaha, Mathura, UP 7-8-2015 3 

20. O/O Sr. Agri. D O, Patharia, Damoh, MP 19-8-2015 10 

21. O/O Sr. Agri. Officer, Block Paleta, MP 19-8-2015 40 

22. Sh. Roshan Singh Rajput, Kalyanpur, Jhansi, UP 27-8-2015 10 

23. O/O Sr. ADO, Katni, MP 7-9-2015 24 

24. O/O  Sr. ADO Kisan Kalyan tatha Krishi Vikas Vibhag, Vijay Nagar, 
Chhatarpur 

8-9-2015 15 

25. D.D. Kisan Kalyan Evam Krishi Vikash Vibhag, Damoh 10-9-2015 11 

26. O/O PD, ATMA Kisan Kalyan Club, Raisen, MP 15-9-2015 22 

27. O/O PD, ATMA Kisan Kalyan Club, Raisen, Shivpuri, MP 16-9-2015 30 

28. ATMA, Rehman Kheda, Lucknow 17-9-2015 40 

29. O/O PD, ATMA, Damoh, MP 18-9-2015 24 

30. Kisan Kalyan, Part of Bundelkhand under Launching of Mera Gaon 
Mera Gaurav 

18-9-2015 102 

31. O/O PD, ATMA, Damoh, MP 21-9-2015 15 

32. O/O Sr. ADO, Chhatarpur, MP 21-9-2015 40 

33. ATMA Farmers Group, Dumariya Ganj, MP 22-9-2015 21 

34. O/O Sr. Agri. Office, Tikamgarh, MP 24-9-2015 12 

35. O/O Krishi Kalyan tatha Krishi Vibhag, Rajgarh, MP 26-9-2015 9 

36. O/O Deputy Director Vet. Services, Bhind Block, Rond, MP 5-10-2015 7 

37. ATMA Farmers Group, Guna & Morena, MP 13-10-2015 32, 20 

38. O/O Chief Conservator of Forest, Forest training, Kanpur 19-10-2015 37 

39. O/O Soil/Water Conservation Officer, Chirgaon, Jhansi, UP 19-10-2015 50 

40. Sh. Vishweshar Prasad, Bahraiech, UP 26-10-2015 5 

41. ATMA, Rehman Kheda, Lucknow 26-10-2015 40 

42. Pariyojana Kriyanvay Kalyan Parisad, Damoh 27-10-2015 40 

43. O/O Sr. ADO, Kisan Kalyan tatha Krishi Vikash, Sironj, Vidisha 29-10-2015 8 

44. O/O Sr. ADO, Damoh, MP 30-10-2015 12 

45. Bundelkhand Farmers, IGFRI Foundation Day 1-11-2015 18 

46. ATMA Sagar, MP 2-12-2015 20 

47. ATMA Umri, MP 6-12-2015 17 

48. Kisan Kalyan Krishi Vibhag, Umariya, MP (ATMA) 6-12-2015 32 

49. O/O Sr. Agri Officer, Kisan Kalyan tatha Krishi Vikas, Block Kurbai, 
Vidisha 

22-12-2015 12 

50. O/O Agri. Officer, ATMA, Raisen 22-12-2015 10 

51. O/O Agri. Officer, ATMA, Morena 22-12-2015 21 
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52. Nehru Mahavidhyalay, Lalitpur 22-12-2015 3 

53. O/O Agri. Officer, ATMA, Morena 23-12-2015 21 

54. O/O Sr. Agri. Officer, Kisan Kalyan tatha Krishi Vikas, Bhind 26-12-2015 36 

55. ITMU, Gwalior 18-1-2016 4 

56. Sh. Avinash Patel, Agri. Deptt., Chhatarpur, MP 5-1-2016 47 

57. Kisan Kalyan Krishi Vibhag, Chhatarpur, MP (ATMA) 5-1-2016 22 

58. IWMP, Damoh 22-1-2016 80 

59. Sr. ADO, Block Batiagarh, Damoh, MP 23-1-2016 15 

60. ATMA, Rehman Kheda, Lucknow 23-1-2016 40 

61. ATMA Kisan Kalyan tatha Krishi Vikas, Raisen 28-1-2016 30 

62. O/O Dy. Director, Krishi Vikash Parisad, Dholpur 28-1-2016 28 

63. Winter School Trainees – IGFRI, Jhansi 28-1-2016 25 

64. O/O Dy. Director, Krishi Vikas Parisad, Shyorpur 29-1-2016 16 

65. Mera Gaon Mera Gaurav, IGFRI, Jhansi 30-1-2016 35 

66. Karyalay Upnideshak Krishi Parishad, Dhaulpur 4-2-2016 50 

67. Doordarshan, New Delhi for shooting 6-2-2016 40 

68. Mukhymantri Kheti Yojana, Raygar 8-2-2016 4 

69. Karyalay Varishth Vikas Adhikari, Bhind 8-2-2016 8 

70. Mukhymantri Kheti Yojana, Raygar 11-2-2016 8 

71. Shyam Gupta NGO, Jhansi 16-2-2016 4 

72. ATMA, Rehman Kheda, Lucknow 18-2-22016 40 

73. Sami Rahmankheda, Lucknow 19-2-2016 4 

74. ATMA, Mahoba 22-2-2016 4 

75. Karyalay Varishth Krishi Vikas Adhikari, Damoh 24-2-2016 11 

76. Mini Kamdhenu / Micro Kamdhenu Yojana 2015-16 livestock owner, 
Jhansi 

27-2-2016 9 

77. Women Trainees under CIWA Project 2-3-2016 90 

78. Trainees from NABARD, IGFRI, Jhansi 3-3-2016 34 

79. Kamdhenu / Mini Kamdhenu Yojana 5-3-2016 6 

80. Officer from Military Farm, Meerut 7-3-2016 5 

81. Dr. Laxman Rajput, VO, Jhansi 27-2-2016 9 

82. Dr. Laxman Rajput, VO, Jhansi 5-3-2016 9 

83. ATMA, Kisan Kalyan tatha Krishi Vikas Vibhag, Damoh, MP 8-3-2016 26 

84. ATMA, Datia 8-3-2016 12 

85. ATMA, Kisan Kalyan tatha Krishi Vikash Vibhag, Damoh, MP 14-3-2016 12 

86. Karyalay Upsanchalak Kisan Kalyan tatha Krishi Vikash Vibhag, 
Damoh 

16-3-2016 30 

87. ATMA Kisan Kalyan tatha Krishi Vikash Vibhag, Damoh, MP 16-3-2016 32 

88. Karyalay Anubhagiya Krishi Adhikari, Banda, Sagar, MP 17-3-2016 7 

89. ATMA Kisan Kalyan tatha Krishi Vikash, Jabalpur, MP 21-3-2016 60 

90. ATMA Kisan Kalyan tatha Krishi Vikash, Panna, MP 21-3-2016 20 
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7.4 Orientation Programme for ARS
Scientists

As per the guidelines of NAARM,

Hyderabad, IGFRI organizes trainings for ARS

probationers for IGFRI upon joining service.

Institute has conducted one month orientation

programme for four ARS probationers of 102nd

FOCARS scientists during 12-10-2015 to 07-11-

2015 as detailed (Table 7.5).

organizations, institute has made Memorandum

of Understandings with different academic

organizations. They are,

1. Banda University of Agriculture and

Technology (BUAT), Banda, U.P.

2. Bundelkhand University, Jhansi, U.P.

3. Rajmata Vijayaraje Scindia Krishi

Vishwavidyalaya (RVSKVV), Gwalior,

M.P.

4. Indira Gandhi Krishi Vishwavidyalaya,

Raipur, C.G.

7.7 On campus lectures, seminars and
knowledge sharing

1. Foreign visit seminars: Two seminars /

deputation reports were delivered by

distinguished scientists on return from their

scheduled deputation visit.

2. Guest lecture:  Dr. Kaushik Ghosh,

Associate Professor, Dept of Chemistry,

Indian Institute of Technology, Roorkee

(Uttarakhand) delivered a lecture on, “Role

of metal ions: From biosynthesis to

industry” on 29.08.2015.

3. On campus knowledge building

activities: Under this programme, Institute

shared a common platform to discuss

different emerging areas on improved

forage production, biotechnological

approaches to improve lignocelluloses,

natural resources conservation, emission of

GHG from livestock and new areas of

forage research. Scientists shared their

knowledge in the monthly seminars

arranged at IGFRI (Table 7.6).

7.5 Dissertations Submitted

One scientist submitted his PhD thesis of

UAS, Bangalore at IGFRI during 2015-16. Five

M.Sc. students from Bundelkhand University,

Jhansi and one B. Tech. student from Jyoti

Vidyapeet Women’s University, Jaipur

submitted their dissertations at IGFRI during

2015-16.

7.6 Memorandum of Understanding
with other organizations

With a view to encourage research and

development activities by mutually sharing

resources and technical know-how with various

Table 7.5. Training for ARS probationers

Sl. 

No. 

Name of the Scientist ARS Discipline 

1 Mr. Maneet Rana Agricultural 

Biotechnology 

2 Mr. Rahul Gajghate Genetics and Plant 

Breeding 

3 Mr. Sanjay Kumar Seed Science and 

Technology 

4 Mr. Nazim Hamid Mir Agronomy 
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Table 7.6. On campus monthly seminars

Fig. 7.1.  Glimpses of IGFRI activities

Name  and Designation Seminar Topic / Title 

Dr. M. M. Das  

Principal Scientist, PAR  

Biotechnological approaches to improve lignocelluloses for augmenting 
livestock production  

Dr. D. R. Palsaniya  

Sr.  Scientist, CP 

Watershed approach for natural resources conservation and livelihood 
security 

Dr. Sultan Sigh 

Principal Scientist, PAR 

Emission of GHG from livestock vis a vis their abatement 

Dr. Tejveer Singh  

Scientist, CI  

Plant genetic resources for forage crops and their utilization in crop 
improvement 

Dr.  A. Radhakrishna  

Scientist,  CI 

Biotechnology: beyond transgenics 

Dr. Khem Chand 

PS and Head, SS  

Economics of camel production system and pasture lands 
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Research papers:

Das, A., D.P. Patel, R. Lal, M. Kumar, G.I.

Ramkrushna, J. Layek, J. Buragohain,  S.V.

Ngachan, P.K.  Ghosh, B.U. Choudhury,

K.P. Mohapatra and B.G. Shivakumar.

2016. Impact of fodder grasses and organic

amendments on productivity and soil and

crop quality in a subtropical region of

eastern Himalayas, India. Agriculture

Ecosystems & Environment 216:274-282.

Das, M.M., V.K. Yadav, Archana Singh, P.

Sharma and P.K. Ghosh. 2015. Nutrient

utilization and growth performance of

Jalauni lambs fed grasspea (Lathyrus sativus)

hay based diet. Animal Science 58:111-114.

Divya, P.S., S.S. Meena and R.P. Nagar. 2016.

Molecular understanding on ‘the never

thirsty’ and apomictic Cenchrus grass.

Biotechnology Letters 38:369-376.

Dixit, A.K., Sunil Kumar, A.K. Rai and T. Kiran

Kumar. 2015. System productivity,

profitability, nutrient uptake and soil health

under tillage, nutrient and weed

management in rainfed chickpea (Cicer

arietinum) – fodder sorghum (Sorghum

bicolor) cropping system. Indian Journal of

Agronomy 60:205-211.

Dwivedi, K.K., A. Radhakrishna, S. Kumar,

M. K. Srivastava, M.G. Gupta and P.

Kaushal 2015. Development of an ISSR-

derived SCAR marker linked to apospory

in buffel grass (Cenchrus ciliaris L.). Indian

Journal of Genetics and Plant Breeding 75:271-

273.

Publications

C
H

A
P

T
E

R

8
Ghosh, P.K., D.R. Palsaniya and R. Srinivasan.

2016. Forage Research in India: Issues and

strategies. Agricultural Research Journal

53:1-12.

Joshi, D.C., R.V. Kumar, Sultan Singh and N.

Manjunatha. 2015. Identification and

characterization of a novel sorghum

genotype with unique floral morphology -

six stamens and two gynoecia.  Range

Management and Agroforestry 36:104-106.

Kaushal, P., K.K. Dwivedi, A. Radhakrishna,

M.K. Srivastava, D.R. Malaviya, A.K. Roy,

S. Saxena and S. Paul. 2015. Development

and characterization of a hexaploid

Pennisetum orientale (2n=6x=54) cytotype

recovered through B
III

 hybridization.

Cytologia 80:37-43.

Kaushal, P., S. Paul, S. Saxena, K.K. Dwivedi,

M. Chakraborti, A. Radhakrishna, A.K.

Roy and D.R. Malaviya. 2015. Generating

higher ploidies (7x and 11x) in guinea grass

(Panicum maximum  Jacq.) utilizing

reproductive diversity and uncoupled

apomixis components. Current Science

109:1392-1395.

Kumar, Sunil, A.K. Shukla and H.V. Singh.

2015. Efficient utilization of interspaces of

Aonla (Emblica officinalis  G) orchard

through intercropping under rainfed

condition. Range Management and

Agroforestry 36:188-193.

Nagar, R.P. and S.S. Meena. 2015. Effect of

physical and chemical scarification and

ageing on hardseededness in Clitorea



IGFRI Annual Report 2015-16
HKK-P 5P K-V -L A-

97

ternatea. Range Management and

Agroforestry 36:79-83.

Nagar, R.P. and S.S. Meena. 2015. Effect of

pretreatments on seed dormancy and

seedling vigour in Anjan grass (Cenchrus

ciliaris). Range Management and Agroforestry

36:221-224.

Palsaniya, D.R., T. Kiran Kumar, G. Prabhu,

A.K. Dixit, A.K. Rai and Sunil Kumar.

2015. Weed dynamics in fodder oat (Avena

sativa L.) genotypes. Range Management and

Agroforestry 36:107-108.

Pathak, S., D.R. Malaviya, A.K. Roy, Kuldip

Dwivedi and P. Kaushal. 2015. Multifoliate

leaf formation in induced tetraploids of

Trifolium alexandrinum L.  Cytologia 80:59-

66.

Prabhu, G., R. Srinivasan, S.R. Kantwa, D.R.

Palsaniya and Manoj Chaudhary. 2015.

Weed seed bank studies in the field of

fodder cowpea (Vigna unguiculata L.).

International Journal of Applied and Pure

Science and Agriculture 1:83-87.

Pushpa, P., Nagaratna Biradar, Nagajjanavar

Kiran, K. Chandan and C. Yadav. 2015. A

study on socio-economic characteristic and

livestock production systems of peri-urban

and rural livestock owners of Belgaum

district of Karnataka, India. International

Journal of Advanced Research in Biological

Sciences  2:174-180.

Rajanikanth, B.V., Nagaratna Biradar, V.

Kumar, S. Surekha, and S.D. Kalolgi. 2015.

Identification of dissemination pathways

followed by perennial fodder crop growing

farmers of sugarcane belt of Karnataka.

Range Management and Agroforestry 36:99-

103.

Ram, S.N. 2015. Effect of weed control on

performance of guinea grass-legumes

intercropping system under rainfed

conditions. Indian Journal of Dryland

Agricultural Research and Development

30:42-49.

Ram, S.N. 2015. Response of guinea grass

(Panicum maximum  Jacq.) - legumes

intercropping to weed control. Forage

Research 41:15-18.

Rani, P., M. Chakraborty and R.P. Sah. 2015.

Identification and genetic estimation of

nutritional parameters of QPM hybrids

suitable for feed purpose. Range

Management and Agroforestry 36:175-182.

Siena, L.A.,  J.P.A. Ortiz, O. Calderini, F.

Paolocci, M.E. Cáceres, P. Kaushal, S.

Grisan, S.C. Pessino and F. Pupilli. 2016.

An apomixis-linked ORC3-like pseudogene

is associated with silencing of its functional

homolog in apomictic Paspalum simplex.

Journal of Experimental Botany .  DOI

10.1093/jxb/erw018.

Singh, Archana, R. Dev, S.K. Mahanta and R.V.

Kumar. 2015. Characterization of

underutilized shrubs for forage potentials

in rainfed and dry areas. Range

Management and Agroforestry 36:194-197.

Singh, Sultan and B.B. Singh. 2015. Evaluation

of Dichanthium annulatum grass hay diets

supplemented with browse foliage for in

vitro nutrients degradability, rumen

fermentation, gas and methane

production. Indian Journal of Animal Sciences

85:1348-1353.

Singh, Sultan, A. Gupta and B.B. Singh. 2015.
Nutrients digestion, fermentation, gas

production and partition factor of Sehima

nervosum - tree foliage diets in sheep and

goat inoculums. Range Management and

Agroforestry 36:52-59.

Singh, Sultan, B.V. Bhatt, G.P. Shukla and D.
Gaharana. 2015.  Nutritive value,

palatability and energy contents of stovers
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of different dual purpose sorghum

cultivars. Indian Journal of Animal Nutrition

32:63-68. 

Verma, P., A. Chandra, A.K. Roy, D.R.

Malaviya, P. Kaushal, D. Pandey and S.

Bhatia. 2015. Development and

characterization of genomic based SSR

markers in berseem (Trifolium alexandrinum

L.), an important multi-cut annual forage

legume. Molecular Breeding 35:23, DOI

10.1007/s11032-015-0223-7.

Yadav, P. S., D. Vijay and D.R. Malaviya. 2015.

Effect of cutting management on seed yield

and quality attributes of tetraploid berseem.

Range Management and Agroforestry 36:47-

51.

Presentations/ Papers/ Abstracts in
Seminar/ Symposia/ Conference:

International

Plant and Animal Genome XXIV Conference,

San Diego, CA. January 9-13, 2016

Albertini, E., M. Bocchini, M. K. Srivastava and

J. G. Carman. 2016. DNA methylation

events specific of apomictic lineages in the

Boechera genus.

Carman, J. G., M. M. de Arias, M. P. Shilling,

D. A. Sherwood, K. K. Dwivedi, M. K

Srivastava and S. J. Lawit. 2016. A stress-

induced polyphenic switch from

apomeiosis to meiosis occurs in Boechera

(Brassicaceae) that is cytologically and

molecularly comparable to those of other

kingdoms.

Schilling, M. P., J. G. Carman, M. M. de Arias,

D. A. Sherwood, K. K. Dwivedi, M. K

Srivastava and S. J. Lawit. 2016.

Differential gene expression in diploid

sexual, diploid apomictic and triploid

apomictic species of Boechera.

SOCDAB International symposium on
‘Sustainable Management of Animal Genetic
Resources for Livelihood Security in
Developing Countries’, Madras Veterinary
College, Chennai, February 13-14, 2015

Kushwaha, B.P., S.B. Maity, Sultan Singh, K.K.

Singh and A.K. Misra. 2015. Ex-situ

conservation of Bhadawari buffaloes.

pp58.

International Livestock Conference and Expo,
Hyderabad, January 28-31, 2016.

Misra, A.K., K.K. Singh, M.M. Das, G.H. Pailan,

and T.A. Khan. Nutritional variability in

stover quality of sorghum (Sorghum

bicolor) cultivars in India. pp45.

Tropical Agriculture Conference 2015
Meeting the Productivity Challenging in
Tropics. Brisbane, Australia, November, 16-
18, 2015

Vandermeulen, Sophie,  C.A. Ramerez

Restrepo, Sultan Singh, R. Kinley, C.P.

Gardiner, J.A.M. Holtum, J. Bindelle and I.

Hannah. 2015. Intra cultivar potential of

Desmanthus species as a greenhouse gas

mitigation strategy for tropical livestock

pastoral systems. pp92.

XXIII International Grassland Congress on
“Sustainable use of grassland resources for
forage production, biodiversity and
environmental protection”, New Delhi, India,
November 20-24, 2015

Ahmed, A. and S. Kumar. Estimation of net

rainfall through guava tree for in-situ soil

moisture conservation in guava based horti-

pasture system in Central India.

Ahmed, S., R. P. Sah, D.R. Malaviya and P.

Saxena. Performance of dual purpose

maize line for grain, green fodder, stover

yield under the semi-arid condition.

Antony, E., K. Sridhar, D.T. Pal and Vinod

Kumar. Seed production of Brachiaria
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ruziziensis in India - seed collection methods

and feed opportunities.

Bahukhandi, D., D. Vijay , V. Kumar, and  H.V.

Singh. Management of storage pest and

pathogens of oat seeds using low input and

eco-friendly methods.

Choudhary, Mukesh and G. Prabhu. Forage

legumes intercropping and nitrogen

management effects on performance of

guinea grass (Panicum maximum) varieties

in Bundelkhand region of India.

Das, M.M.,  R.K. Agrawal, J.B. Singh, Sunil

Kumar, Satyapriya, Ravi Pratap Singh,

Satendra Kumar. Nutrient intake and

utilization in Jalauni lambs fed Azolla meal

supplemented diet.

Das, M.M., S.N. Ram and A. Ahmed.

Comparative nutrient utilization and

growth performance of Jalauni lambs and

Bundelkhandi kids grazed on Hardwickia

binata based silvopasture system.

Das, N. and S.B. Maity. Endozoochorus seed

dispersal by Jalauni sheep in tropical

climate: recovery and germinability under

natural pasture grazing.

Dixit, A.K., R.K. Agrawal, S.K. Das, C.S. Sahay

and A.K. Rai. Tillage management strategy

in fodder-food cropping system for

sustainable production.

Dixit, A.K., Sunil Kumar, A.K. Rai and T. Kiran

Kumar. Management of critical resources

in rainfed chickpea-fodder sorghum

cropping system under semi-arid tropics of

India.

Dwivedi, K.K., A. Radhakrishna, D.R.

Malaviya, A.K. Roy and P. Kaushal.

Transcriptome analysis of differentially

expressed genes at pre-meiotic

developmental stage in Pennisetum hybrids

with contrasting modes of reproduction.

Dwivedi, K.K., T. Sonkar, R. Katiyar, A.

Radhakrishna and P. Kaushal.

Establishment of high-efficiency

Agrobacterium-mediated transformation

conditions of Sehima callus.

Dwivedi, P.N., P.K. Pathak and C.S. Sahay.

Evaluation of grass bales stored under cover

and plinth system of storage.

Gupta, C.K., Badre Alam, D. Vijay, M.K.

Srivastava and D.R. Malaviya. Increased

photosynthesis contributes towards

improved ovule-to-seed ratio in IAA treated

range grasses.

Kaushal, P., K.K. Dwivedi, A. Radhakrishna,

S. Saxena, S. Paul, A.K. Roy and D.R.

Malaviya. Ploidy dependent expression of

apomixis components in guinea grass

(Panicum maximum Jacq.).

Kulkarni, N.S. and Vinod Kumar. Studies on

insect fauna and their impact on seed and

forage yield in lucerne, Medicago sativa.

Kumar, Satendra, Ravi Pratap Singh, R.K.

Agrawal, J.B. Singh, M.M. Das, Sunil

Kumar. Economics of BN hybrid grass

production in Bundelkhand region of

India: A case study.

Kumar, Sunil, A.K. Shukla, H.V. Singh, A.

Ahmed, A.K. Rai, R. Srinivasan.

Sustainable production of guava based

hortipasture system with different in-situ

soil and moisture conservation in semi-arid

region of India.

Kumar, Sunil, Ramesh Singh, Sunil Kumar, A.K.

Shukla. Sustaining productivity in Aonla

based hortipasture system through in-situ

soil moisture conservation in semi-arid

region of India.

Kumar, R.V., H.V. Singh, Sunil Kumar, A.K.

Roy and P.K. Ghosh. Forage from trees and

grasses of silvipasture system in degraded

land of semiarid India.
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Kushwaha, B.P., Sultan Singh, S.B. Maity, K.K.
Singh and A.K. Misra. Buffalo rearing

system in Bhadawari breeding tract.

Mahanta, S.K. and M.M. Das. Strategic
supplementation for compensatory growth
in Tharparkar calves fed low quality

forages.

Maity, A., D. Vijay and C.K. Gupta. Synthetic
polymer based coating of fodder cowpea

seeds enhances germination and vigour.

Maity, S.B., K.K. Singh, G. Prabhu and N. Das.
Ethical use of cereal legume intercrop
forages for feeding of sheep and pasture

development.

Malaviya, D.R., D. Vijay, C.K. Gupta.
Innovative technologies for enhanced
availability of Bajra-Napier hybrid rooted

slips.

Manjunatha, N., K.T. Rangaswamy, N.
Nagaraju, H.A. Prameela and P.
Rudraswamy. Validation of SSR markers

linked to the Bean Common Mosaic Virus
(BCMV) resistance in cowpea (Vigna

unguiculata L.) genotypes.

Meena, S.S., S.L. Meena and R.P. Nagar.
Evaluation of productivity of pearl millet
and cluster bean and growth parameters

of neem strains under Agroforestry system
under semi-arid and rainfed condition.

Misra, A.K., K.K. Singh and M.M. Das. Mineral
content of course cereals roughages as well

as their requirement in dairy animals.

Nagar, R.P. and S.S. Meena. Effect of pre-
treatments on seed dormancy and seedling
growth in Anjan grass (Cenchrus ciliaris L.).

Nagar, R.P. and S.S. Meena. Seasonal effect on
seed yield and quality parameters in
different genotypes of Anjan grass

(Cenchrus ciliaris L.).

Palsaniya, D. R. Natural silvipastoral resource

covers of India.

Rai, S. K., Sunil Kumar and D. Deb. Simulating

the effect of the climate change, genotypes

and management on the productivity of

forage cowpea in semi-arid regions of

India.

Ram, S.N., A.K. Roy and A.K. Shukla.

Productivity of grasses in association with

Hardwickia binata under rainfed conditions.

Sah, R.P., S. Ahmed, D.R. Malaviya and P.

Saxena. Stability analysis in dual purpose

maize line.

Sahay, C.S., P.K. Pathak, B. Narsimlu and C.R.

Mehta. Semi-mechanized harvesting

solutions for cultivated fodder crops.

Sahay, G. and P. Shukla. Cytological

investigations in cowpea (Vigna unguiculata

(L.) Walp) and sem (Lablab purpureus (L.)

Sweet) two important fodder legumes.

Satyapriya and H.V. Singh. Working with

farmers: The key to adoption of improved

fodder technologies.

Sevanayak, D., E. Antony, R.V. Koti, M.B.

Doddamani and D. Deb. Salinity tolerance

of forage range legumes during

germination and early seedling growth.

Shah, N.K., R.B. Bhaskar, M.I. Azmi and P.K.

Tyagi. Efficacy of various IPM modules on

biotic pressure and green forage yield in a

forage production system (cowpea + BN

hybrid – berseem mixed with mustard +

BN hybrid).

Shivakumar, B.G. and N.S. Kulkarni. Impact of

guinea grass, congo signal and Stylosanthes

hamata on soil physico - chemical properties

and beneficial microfauna in mango and

sapota plantations.

Singh, Ramesh, Sunil Kumar, Sunil Kumar A.K.

Shukla and R.K. Singh. Influence of

different in-situ moisture conservation

techniques in Aonla based hortipasture
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system on water yield in semi-arid region

of India.

Singh, Arpana and S.K. Nag. Presence of

pesticide residue in feeds – An assessment.

Singh, H.V. and Ritu Mawar. Succession

pattern of fungi associated with leaf litter

of Bauhinia malabarica based silvipasture

system in semiarid region.

Singh, J.B., R.K. Agrawal and Pradeep Behari.

Water use efficiency and evapo-

transpiration of hybrid napier (Pennisetum

purpureum x P. americanum) under semi-

arid Indian region.

Singh, K.K., M.M. Das and A.K. Misra. Mineral

content of leguminous and non-

leguminous crop residues vis-a-vis their

requirement in animals.

Singh, R.P., R.K. Agrawal, Satendra Kumar,

Sunil Kumar, M.M. Das, J.B. Singh and

Satyapriya. Constraints for grassland

development in Kadesara Kala village,

Lalitpur, Bundelkhand: A case study.

Singh, R.P., Satendra Kumar, R.K. Agrawal,

Sunil Kumar, M.M. Das, J.B. Singh.

Rejuvenation of wild ber (Zizyphus sp.)

through budding at farmer’s field.

Singh, S.K. and P.K. Pathak. Development of

greenhouse dryer for forage conservation

in temperate climate.

Singh, Shweta, S.K. Mahanta and Rishi Saxena.

Effect of mineral supplementation on

rumen metabolites and enzymes in sheep

fed sorghum stover based diets.

Singh, Sultan, D.C. Joshi and R.V. Kumar.

Genetic variability in sorghum exotic

accessions for nutritional attributes and

methane emission potential.

Sridhar, K., Vinod Kumar, N.S. Kulkarni, G.

Sahay and Satish Kumar. Combining

ability studies in cowpea for dual purpose

types.

Srinivasan, R., G. Prabhu, Manoj Chaudhary,

A. Radhakrishna and Sharmishtha Paul.

Enhancing fodder oats production in

problem soils using phosphate solubilizing

fungi isolated from acid and salt affected

soils of India.

Srivastava, M.K. and C.K. Gupta. Biochemical

evaluation of forage sorghum for stress

tolerance.

Srivastava, M.K.,  M.M. de Arias, D.A.

Sherwood and J.G. Carman. Status and

role of antioxidant enzymes in sexual and

apomictic species of Boechera.

Kumar, Sunil, T. Kiran Kumar, A.K. Misra,

Shahid Ahmed and P.K. Ghosh. Evaluation

of cactus as an alternate fodder resource

in semi-arid region of India.

Kiran Kumar, T., D.R. Palsaniya, Manoj

Chaudhary, A.K. Dixit and G. Prabhu.

Tillage and mulching effects on crop

productivity and moisture dynamics in

fodder sorghum based cropping systems

under rainfed condition.

Vijay, D., C.K. Gupta, D.R. Malaviya and A.

Maity. Anthesis dynamics, pollen

availability and enhancement of seed to

ovule ratio in Chrysopogon fulvus.

Kumar, Vinod and K. Sridhar. Seed standards

and seed testing protocols of forage legume

seeds.

Wasnik, V.K., A. Maity, D. Vijay and S.R.

Kantwa. Efficacy of different herbicides on

weed flora of berseem (Trifolium

alexandrinum L.).
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6th International Conference on “Technology
innovation and management for sustainable
development”. ITM University, Gwalior,
February 11-13, 2016.

Sharma, R.K. Resource use efficiency of major
food and fodder crops in dryland areas of
Jhansi district: an economic analysis.
pp146.

Singh, S.K., P.K. Pathak and P.N. Dwivedi.
Drying and storage practices for the
conservation of agricultural residues.
pp147. 

Wasnik,V.K., A. Maity, D. Vijay, C.K. Gupta
and H.C. Pandey. Pre-and post-emergence
herbicides influence on nodulation and seed
yield of berseem. pp212.

National

XXXVIII Indian Social Science Congress on
“Knowledge systems, scientific temper and
Indian people” Andhra University,

Visakhapatnam (AP), March 29th - April 2,
2015.

Kumar, R.V. and Sunil Kumar. Utilization of
wasteland of semi-arid region for food and
forage. pp359.

50 th Annual Convention of ISAE and
Symposium on “Agricultural engineering in
nation building: contribution & challenges”,
OUAT, Bhubaneshwar, January 19-21, 2016.

Singh, S.K., C.S. Sahay and P.K. Pathak. Status
of crop residues and fodder conservation
techniques. pp42-43.

Fourth National Symposium on
“Transforming Indian agriculture towards
food and nutritional security”, IGFRI, Jhansi,
February, 20-21, 2016.

Ahmed, S., T. Kiran Kumar, S. Kumar, A. K.
Rai, A. K. Misra and P. K. Ghosh. Non-
conventional fodder resources: cactus, a
potential crop for arid and semi-arid

regions of India. pp120.

Maity, A., N. Natarajan, D. Vijay, R. Srinivasan,

M. Pastor and M.K. Srivastava.

Nanoparticles (NPs) can influence

germination and yield traits of forage oat

(Avena sativa) and berseem (Trifolium

alexandrinum). pp71.

Singh, S. K., R.K. Agrawal, Ravi Pratap Singh

and Satendra Kumar. Protected cultivation

for efficient resource management. pp88.

Singh, S.K. and P.K. Pathak. Status & scope of

feed & fodder processing. pp55.

Singh, H.V. Diversity of arbuscular mycorrhizal

fungi in perennial grass species. pp191.

Srivastava, M.K., A.K. Gade, R. Srinivasan, A.

Radhakrishna, A. Maity and K.K. Singh.

Phytosynthesis and characterization of

silver nanoparticles (AgNPs) using different

fodder crops. pp71.

National Seminar on “Climate change and
smart agriculture technologies” RVSKVV,
Gwalior, June, 13-14, 2015.

Prajapati, B.L., V.K. Wasnik, P. Singh, S.S.

Bhadauria, A. Singh and R.S. Sikarwar.

From climate variability to climate change:

Challenges and opportunities to extension.

pp54.

Wasnik, V.K., B.L. Prajapati, S.S. Bhadauria, P.

Singh, A. Singh and D.K. Paliwal. Farmers

preferences for climate-smart agriculture

and assessment in the Indo-gangetic plain.

pp118.

Wasnik, V.K., S.S. Bhadauria, B.L. Prajapati, P.

Singh, A. Singh and D.K. Paliwal. Climate

smart villages - An innovative approach.

pp119.

Books / Book chapters

Biradar, Nagaratna. 2015. Sustainability of

Indian grasslands: Social and policy issues.

In: Grassland: A Global Resource Perspective

(Eds. P.K. Ghosh, S.K. Mahanta, J.B. Singh
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and P.S. Pathak), Range Management

Society of India, Jhansi. pp321-346.

Das, M.M., S.K. Mahanta, K.K. Singh and A.K.

Misra. 2015. Tropical grasses and legumes

for nutritional security of livestock. In:

Grassland: A Global Resource Perspective

(Eds. P.K. Ghosh, S.K. Mahanta, J.B. Singh

and P.S. Pathak). Range Management

Society of India, Jhansi, India. pp269-282.

Das, N., S.K. Mahanta, S. Bindu Madhuri and

K.S. Das. 2015. Present and future of

pastoralism in India. In: Grassland: A Global

Resource Perspective (Eds. P.K. Ghosh, S.K.

Mahanta, J.B. Singh and P.S. Pathak).

Range Management Society of India,

Jhansi, India. pp123-140.

Ghosh, P. K., R.V. Kumar, Sunil  Kumar  and

H.V. Singh. 2015. Value chain linkage of

feed, fodder and timber through

agroforestry in the context of climate

change. In: Agroforestry: Present Status and

Way forward (Eds.  S.K. Dhyani, Ram

Newaj, Badre Alam, and Inder Dev)

Biotech Books, New Delhi. pp247-271.

Ghosh, P.K. and S.K. Mahanta. 2015. Soil and

Grasslands. In: State of Indian Agriculture-

Soil (Eds. H. Pathak, S.K. Sanyal and P.N.

Takkar). National Academy of Agricultural

Sciences, New Delhi. pp197-214.

Ghosh, P.K., D.R. Palsaniya, A.K. Rai and Sunil

Kumar. 2015. Strategies for higher nutrient

use efficiency and productivity in forage

crops. In: Nutrient Use Efficiency: From Basics

to Advances, Springer. pp329-342.

Ghosh, P.K., S.K. Mahanta, J.B. Singh and P.S.

Pathak (Eds). 2015. Grassland: A Global

Resource Perspective. Range Management

Society of India, Jhansi, India. pp473.

Kulkarni, N.S. 2015. Mealybugs of forage crops

and turf grasses. In: Mealybugs and Their

Management in Agricultural and Horticultural

Crops  (Eds. M. Mani and C. Shivaraju).

Springer, New York. pp102-107.

Pathak P.S., Anil Kumar, S. Natarajan and

Nagaratna Biradar. 2015. Kangayam

grasslands: The pastoral heritage of India.

In: Grassland: A Global Resource Perspective

(Eds. P.K. Ghosh, S.K. Mahanta, J.B. Singh

and P.S. Pathak),  Range Management

Society of India, Jhansi. pp83-104.

Rai, P. and D.R. Palsaniya. 2015. Silvipasture

Research and Development in India:

Looking Back to Move Ahead. In:

Agroforestry-Present Status and Way

Forward (Eds. S.K. Dhyani, Ram Newaj,

Badre Alam and Inder Dev). Biotech Books,

New Delhi, 110002, India. pp471-486.

Roy, A.K, R.V. Kumar, R.K. Agrawal, S.K.

Mahanta, J.B. Singh, M.M. Das, K.K.

Dwivedi, G. Prabhu, N.K. Shah (Eds.).

2015. Sustainable use of grassland

resources for forage production,

biodiversity and environmental protection:

Extended Abstracts 23rd International

Grassland Congress. Range management

Society of India, Jhansi, India.

Roy, M.M., D.R. Malaviya, V.K. Yadav, Tejveer

Singh, R.P. Shah, D. Vijay and A.

Radhakrishna (Eds.). 2015. Souvenir of 23rd

International Grassland Congress, Range

Management Society of India, Jhansi, India.

pp86.

Sandhu, J.S., D. Kumar, V.K. Yadav, T. Singh,

R.P. Sah and A. Radhakrishna. 2015.

Recent trends in plant breeding of tropical

grass and forage species.  In: Sustainable use

of grassland resources for forage production,

biodiversity and environmental protection.

(Eds.  D. Vijay, M.K. Srivastava, C.K.

Gupta, D.R. Malaviya, M.M. Roy, S.K.

Mahanta, J.B. Singh, A. Maity and P.K.

Ghosh). Range Management Society of

India, Jhansi, India. pp337-348.
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Shivakumar, B.G. 2016. Augmenting fodder

production in dryland areas in Karnataka.

In. Advanced Concepts in Dairy Cattle

Feeding Practices (Eds. B.N. Suresh, L.

Manjunatha, M.C. Shivakumar and N.

Suma). Karnataka Veterinary Animal and

Fisheries Sciences University, Veterinary

College, Hassan, Karnataka. pp1-8.

Singh, H.V., Ritu Mawar, Sunil Kumar and R.V.

Kumar. 2016. Hortipasture ecosystem:

Diseases and management strategies under

climate change scenario in semi-arid

condition. In: Dynamics of Crop Protection

and Climate Change (Eds. Chattopadhyay

and D. Prasad). Studera Press, New Delhi,

pp211-236.

Sunil Kumar and P.K. Ghosh, 2015. Paradigm

shift in crop diversification and innovative

profit oriented agronomic practices for

livestock based agroforestry. In:

Agroforestry: Present Status and Way

Forward (Eds. S.K. Dhyani, Ram Newaj,

Badre Alam and Inder Dev). Central

Agroforestry Research Institute, Jhansi.

pp445-470.

Vijay, D. and D.R. Malaviya. 2015.  Fodder seed

dissemination through ICAR Seed Project:

IGFRI Success Story. In: Decade of ICAR Seed

Project: Retrospect and Prospects (Eds. S.

Rajendra Prasad, K. Udaya Bhaskar,

Umesh R. Kamble, K.V. Ramesh, C.

Radhika, S. Natarajan, K.V. Sripathy, Rajiv

K. Singh and Govind Pal). ICAR-

Directorate of Seed Research, Mau. UP.

India. pp291-298.

Vijay, D. and P.K. Ghosh. 2015. Technological

advancement and strategies for increasing

seed production in fodder crops. In:

Souvenir, 8th National Seed Congress on

Quality Seeds for Farmers’ Prosperity (Eds.

Rajia Sultana, K. Kanaka Durga, Y. Siva

Lakshmi, M. Sridhar, L.V. Subbarao and

K. Keshavulu), Hyderabad, India. pp57-

63.

Vijay, D., M.K. Srivastava, C.K. Gupta, D.R

Malaviya, M.M. Roy, S.K. Mahanta, J.B.

Singh, A. Maity and P.K. Ghosh. 2015.

Sustainable use of grassland resources for

forage production, biodiversity and

environmental protection. Proceedings of

23rd International Grassland Congress, Range

Management Society of India, Jhansi, UP,

India. pp383.

Technical Bulletins/Newsletters

Sharma, P., Satypriya, H.V. Singh, Sunil

Kumar, Khem Chand and P.K. Ghosh.

2015. Chara utpadan taknikiyon ka

hastantran- krishko hetu pahal. ICAR-IGFRI,

Jhansi. pp1-70.

Singh, S.K., P.K. Pathak, C.S. Sahay and P.

Barnwal. 2015. Inclined belt draper for

berseem and chicory seed separation. ICAR

News 21:20.

Meena, S.S. and R.P. Nagar. 2015. Grassland

development on the common property

resources for more fodder. ICAR News

21:4-5.

Popular articles

Palsaniya, D.R. and A.K. Dixit. 2015. Rabi me

chara prabandhan. Khad Patrika. 2015.

pp41-43.

Palsaniya, D.R., Asha Ram, S.R. Kantwa and

Mukesh Choudhary. 2015. Pratikul

mausam me akasmik yojana dwara tikau

krishi utpadan. Krishivaniki Aalok. pp18-22.

Kumar, Vinod. 2015. Mevina beleya bijake

raitharinda hechina bedike – Kudure

menthege kudurida vyapara. Prajavani.

pp3.

Vijay, D., A. Maity, C.K. Gupta, and V.K.

Wasnik 2015. Quality seed standards of
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forage crops in India. (http://

w w w . k r i s h i s e w a . c o m / a r t i c l e s /

s ee d-pr od uct ion /4 86 -for ag e-se ed -

standards.html)

Folders / Extension leaflets

English

Kushwaha, B.P., S.B. Maity, Sultan Singh, K.K.

Singh, A. K. Misra and Inderjeet Singh.

2015. A success story on improvement and

conservation of Bhadawari buffaloes.

ICAR-IGFRI, Jhansi.

Vijay, D., C.K. Gupta, V.K. Wasnik, A. Maity,

D.R. Malaviya, O.P. Singh and R.K. Singh.

2015. Berseem seed production – package

of practices. ICAR Seed Project: Seed

production in agricultural crops and

fisheries, ICAR-IGFRI, Jhansi.

Malaviya, D.R., D. Vijay, C.K. Gupta, V.K.

Wasnik, A. Maity, Singh, O.P. Singh and

R.K. Singh. 2015. Oat seed production –

package of practices. ICAR Seed Project:

Seed production in agricultural crops and

fisheries, ICAR-IGFRI, Jhansi.

Gupta, C.K., D. Vijay, A. Maity, V.K. Wasnik,

Satyapriya, L.N. Singh, O.P. Singh and

Dinesh Kumar. 2015. Guinea grass seed

production – package of practices. ICAR

Seed Project: Seed production in

agricultural crops and fisheries, ICAR-

IGFRI, Jhansi.

Maity, A., V.K. Wasnik, D. Vijay, C.K. Gupta,

Satyapriya, R.K. Singh, H.C. Pandey and

K.B. Sehgal. 2015. Forage sorghum seed

production – package of practices. ICAR

Seed Project: Seed production in

agricultural crops and fisheries, ICAR-

IGFRI, Jhansi.

Wasnik, V.K., C.K. Gupta, A. Maity, D.R.

Malaviya, D. Vijay, H.C. Pandey and

Dinesh Kumar. 2015. Cowpea seed

production – package of practices. ICAR

Seed Project: Seed production in

agricultural crops and fisheries, ICAR-

IGFRI, Jhansi.

fgUnh

çlkn egsaæ] pkS/kjh eukst] Hkê çrhd dqekj] ik.Ms;

,p  lh  ,oa nhf{kr ,- ds - 2015- LoLFk ènk %

mUur df̀"k dk vk/kkj

'kekZ iq#"kksÙke] pkS/kjh eqds'k ,oa mik/;k; ts-ih- 2016-

df̀"kjr efgykvks dk i'kqikyu ,oa pkjk mRiknu

ij çf'k{k.k- xzke uquokgk ,oa cxs/kjh] Qjojh

2&3] 2016- i"̀B 1&55-

Farmers Leaflet released during Kisan Mela
on 20th March, 2015

Lkgk; pUnz'ks[kj] ikBd izHkkdkUr ,oa vgen vdje

2015- mUur df̀"k ;a= & jksVkosVj( feV~Vh dks

HkqjHkqjh cuk;sA fdlkuksi;ksxh QksYMjA Hkkjrh;

pjkxkg ,oa pkjk vuqla/kku laLFkku] >kalh& 4

i"̀Bksa esaA

Lkgk; pUnz'ks[kj] f}osnh ih ,u ,oa 'kekZ vkj ds 2015-

mUur d̀f"k ;a= & jhij okbUMj( dVkbZ dh ykxr

?kVk,A fdlkuksi;ksxh QksYMjA Hkkjrh; pjkxkg

,oa pkjk vuqla/kku laLFkku] >kalh& 4 i"̀Bksa esaA

Lkgk; pUnz'ks[kj] ns'keq[k th vkj ,oa vgen vdje

2015- mUur d`f"k ;a= & Vª SDVj pkfyr

cht&lg&[kkn fMªy( [ksrh dh mit c<+k,A

fdlkuksi;ksxh QksYMjA Hkkjrh; pjkxkg ,oa pkjk

vuqla/kku laLFkku] >kalh& 4 i"̀Bksa esaA

Lkgk; pUnz'ks[kj] flag ,l Mh ,oa f=ikBh ,u ds

2015- mUur df̀"k ;a= & batu pkfyr jsat pkjk

dVkbZ e'khu( gjs pkjs dh miyC/krk c<+k,A

fdlkuksi;ksxh QksYMjA Hkkjrh; pjkxkg ,oa pkjk

vuqla/kku laLFkku] >kalh& 4 i"̀Bksa esaA
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Lkgk; pUnz'ks[kj] ikBd izHkkdkUr ,oa 'kekZ vkj ds

2015- mUur df̀"k ;a= & ;wfj;k mipkj.k Fkzslj(

Hkwls dh dher c<+k,A fdlkuksi;ksxh QksYMjA

Hkkjrh; pjkxkg ,oa pkjk vuqla/kku laLFkku]

>kalh& 4 i"̀Bksa esaA

Lkgk; pUnz'ks[kj] ujflEyw ch ,oa NkcM+k oh Mh 2015-

mUur df̀"k ;a= & csM&IykUVj( flapkbZ dk ikuh

cpk,A fdlkuksi;ksxh QksYMjA Hkkjrh; pjkxkg

,oa pkjk vuqla/kku laLFkku] >kalh& 4 i"̀Bksa esaA

Jhfuoklu vkj] th- izHkq] eukst pkS/kjh ,oa lquhy

dqekj 2015- jkbtksfc;e dYpj viuk;sa] de

ykxr ls vf/kd pkjk mRiknu ik;sa- Òkjrh;

pjkxkg ,oa pkjk vuqla/kku laLFkku] >kalh& 4

i"̀Bksa esaA

Jhfuoklu vkj] th- izHkq] eukst pkS/kjh ,oa lquhy

dqekj 2015- QkLQksthok.kq viuk;sa] de ykxr

ls vf/kd pkjk mRiknu ik;sa. Òkjrh; pjkxkg

,oa pkjk vuqla/kku laLFkku] >kalh& 4 i"̀Bksa esaA
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Program 1: Plant genetic resources and
genetic improvement of forage crops
(Program Leader: V.K. Yadav)

 CI 1.6: Collection, evaluation, documenta-

tion and conservation of forage crops

germplasm (Tejveer Singh, Shahid Ahmed,

D.C. Joshi, G. Sahay, Pradeep Saxena, Seva

Nayak D.)

 CI 2.6: Genetic Improvement of Sorghum

under Different Use Patterns (D.C. Joshi,

R.V. Kumar, N. Manjunatha, Sultan Singh)

 CI 2.9: Genetic Improvement of Pearl mil-

let (bajra) and bajra- napier (BN) hybrids

for higher biomass production (V.K. Yadav,

A.K. Misra)

 CI 2.10: Genetic improvement of barley for

forage and grain yield (A.K. Singh, Pradeep

Saxena)

 CI 3.10: Genetic improvement of berseem

for root rot resistance, late maturity and

biomass (Tejveer Singh, Seva Nayak D., A.

Radhakrishna)

 CI New: Biofortification of oats for Zinc.

(K.K. Dwivedi, K.K. Singh, R.P. Sah, Manoj

Chaudhary)

 CI New: Genetic improvement in fodder

maize for moisture stress and high biom-

ass. (R.P. Sah, S. Ahmed, K.K. Dwivedi,

Manjunatha N, Seva Nayak D.)

 CI New: Breeding oat for improved pro-

ductivity and quality (Shahid Ahmed, V.K.

Yadav, M.K. Srivastava)

 RSD 25: Breeding cowpea for different use

patterns (K. Sridhar, Vinod Kumar, N.S.

Kulkarni, G. Sahay)

Approved Ongoing Projects

C
H

A
P

T
E

R

9
 RSJ&K1.1: Collection, evaluation, charac-

terization and documentation of temper-

ate forage germplasm (D.K. Verma, S.A.

Dand)

 RSA 13: Germplasm enrichment, evalua-

tion, maintenance and genetic improve-

ment of forage crops for arid, semi-arid

regions (S.S. Meena, R.P. Nagar)

 RRCP 9:Evaluation and maintenance of

perennial forage grasses and legumes in

mid Himalayan region (S. Radotra, Tejveer

Singh)

Program 2: Abiotic stress management
and climate resilient fodder production
(Program Leader: Sunil Kumar)

 CI 4.5: Genetic improvement of guinea

grass for higher biomass production and

tolerance for abiotic stresses (V.K. Yadav,

Seva Nayak D, Edna Antony)

 CI 7.11 Biochemical and molecular ap-

proach for characterization of drought tol-

erant forage sorghum (M.K. Srivastava,

C.K. Gupta)

 RSD 12: Breeding for forage yield quality,

biotic and abiotic tolerance in alfalfa

(Medicago sativa L.) (K. Sridhar, Edna

Antony, N.S. Kulkarni, Sultan Singh, N.K.

Shah)

 CP 2.1.13: Fodder based contingent crop

planning modules for rain-fed semi-arid

region (A.K. Dixit, S.K. Rai, Mukesh

Choudhary)

 CP 2.1.14: Climate resilient forage produc-

tion system under rainfed situation (Sunil

Kumar, Kiran Kumar T.,  J.B. Singh)
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 CP 3.3.1: Identification and characteriza-

tion of root architecture traits associated

with high biomass under different cutting

regimes in oat and guinea grass

(C.K. Gupta, Kiran Kumar T., Seva Nayak

D.)

 CP New: District level contingent crop

planning based on future rainfall projec-

tion in Bundelkhand region of India. (S.K.

Rai, D.R. Palsaniya, J.B. Singh)

 Flagship programme: Livestock based In-

tegrated Farming Systems for Sustainable

Productivity and Income of Farmers in

Semi-Arid region of Central India (Sunil

Kumar, D.R. Palsaniya, Sunil Kumar

(GSM), M.M. Das, C.S. Sahay, Kiran

Kumar T., S.K. Rai, Khem Chand, Manoj

Chaudhary, Akram Ahmed)

Program 3: Molecular genetics, biotech-
nological and physiological approaches
of research on forage crops (Program
Leader: Pankaj Kaushal)

 CI 5.4: Basic studies on apomixis and gen-

erating cytogenetic stocks in Pennisetum

and Panicum agamic complex (P. Kaushal,

K.K. Dwivedi, A. Radhakrishna)

 CI 6.8: Development of Molecular mark-

ers database in forage grasses with special

reference to stress responsive EST-SSRs. (A.

Radhakrishna, K.K. Dwivedi)

 RSD 24: Physiological evaluation of peren-

nial legumes for forage potential (Edna

Antony)

Program 4: Diversification and sustain-
able intensification of fodder production
in different land use system including
grasslands (Program Leader: R.V.
Kumar)

 GSM 3.11:  Silvipasture system for round

the year top feed and fodder availability

(R.V. Kumar, Sunil Kumar(GSM), H.V.

Singh)

 GSM 3.12: Evaluation of shrubs in

Hardwickia binata based three tier

silvopasture systems under semiarid

rainfed situation (S.N. Ram, R.V. Kumar)

 GSM3.14: Productivity of Hardwickia binata

based silvopasture systems under moisture

conservation practices in rainfed condition

(S.N. Ram, M.M. Das, Akram Ahmed)

 GSM 4.21: Hortipastoral systems for fruit

and forage security in semi arid conditions

(Sunil Kumar (GSM), Ramesh Singh, H.V.

Singh)

 GSM 4.19: Studies on microflora of

Bahaunia and aonla based silvi-

hortipasture system (H.V. Singh)

 RSD 23: Agro-ecological evaluation of dif-

ferent horti-pastoral systems for peninsu-

lar India (B.G. Shivakumar, N.S. Kulkarni)

 RSJ&K 4.1: Augmenting forage resource

availability through development of

hortipasture systems (D.K. Verma [Till

Suheel Ahmad Dand is on study leave])

 RSJ&K 4.2: Establishment and evaluation

of almond based hortipastoral system in

Karewa uplands of Kashmir (D.K. Verma,

Tejveer Singh)

 CP 1.1.8: Market led fodder production

technology for profit maximization in peri-

urban agglomeration (R.K. Agrawal,

Mukesh Choudhary, M.M. Das)

 GSM 1.19: Resource inventory and map-

ping of grasslands at Jharkhand using GIS

remote sensing (J.P. Singh, S.K. Rai)

 GSM New: Predicitve modeling of range /

forest vegetation biomass in semi-arid re-

gion of India using geospatial tools and sta-

tistical modelling (D. Deb, J.P. Singh)
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Program 5: Managing natural resources
and soil health for sustainable fodder
production (Program Leader: B.G.
Shivakumar)

 CP 1.1.11: Effect of long-term organic and

conventional nutrient management on soil

fertility and sustainability of cropping sys-

tem (A.K. Dixit, M.K. Srivastava, S.K. Rai,

H.V. Singh)

 CP 3.1.2: Development of phosphate solu-

bilizing biofertilizers suitable for fodder

crops of problem soils  (R. Srinivasan, A.

Radhakrishna)

 CP 1.5.2: Resource conserving technologies

(RCT’s) for improved productivity and

soil health in fodder sorghum based

cropping systems under limited irrigation

(Kiran Kumar T., D.R. Palsaniya, Manoj

Chaudhary)

 CP 1.4.6:Evaluation of selected herbicides

for development of IWM module in forage

crops (S.R. Kantwa (During Study period

of G Prabhu), D.R. Palsaniya)

 CP 1.1.12: Integrated Nutrient Manage-

ment  in napier bajra hybrid based crop-

ping system  for sustainable fodder produc-

tion and soil health (Manoj Chaudhary,

Mukesh Choudhary, M.M. Das)

 Flagship programme: Development of

nanonutrients for increased fodder pro-

duction (R. Srinivasan, A. Radhakrishna,

A. Maity, M.K. Srivastava)

Program 6: Enhancing seed production,
development of seed standards and
study on seed biology (Program Leader:
D. Vijay)

 RSA 14: Evaluation for seed yield and qual-

ity in Cenchrus species in different seasons

under semi-arid environment (R.P. Nagar,

S.S. Meena)

 STR 3.13: Crop management practices for

maximising seed production in cowpea

and oat (V.K. Wasnik, Vikas Kumar, S.R.

Kantwa)

 STR 3.14: Chemical weed control in Ber-

seem for seed production (V.K. Wasnik, A.

Maity, S.R. Kantwa)

 STR 3.15: Morpho-phenological studies of

seed setting and germination in tropical

range grasses (D. Vijay, C.K. Gupta, A.

Maity)

 STR 3.16: Enhancing forage seed quality

through coating and pelleting (A. Maity,

D. Vijay, C.K. Gupta, S.K. Singh)

 STR 3.17: Identification of physiological

and harvesting maturity stage in dinanath

and berseem crop (C.K. Gupta, D. Vijay)

 Combined RPP-IV of STR 3.7 RSD 16 and

RSA 11: Confirmation and recommenda-

tion of seed standards of range grasses and

legumes (D. Vijay, C. K. Gupta, R. P.

Nagar, S. S. Meena, Vinod Kumar)

 RSD 22: Physiological interventions for

improving seed yield in Brachiaria species

(Edna Antony, Vinod Kumar, K. Sridhar)

 RSA New: Workout of combination of dif-

ferent substances for seed pelleting and ef-

fect of micronutrients on early seedling

vigour in Cenchrus species (R.P. Nagar)

Program 7: Nutritional evaluation of for-
age resources & improving crop - live-
stock production systems (Program
Leader: A.K. Misra)

 PAR 3.1: Methane production potential of

tropical fodders/feeds vis-à-vis efficacy of

tree foliages secondary metabolites for

defaunation and methanogenesis (Sultan

Singh)
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 PAR 4.1: Performance of mixed herd of

sheep and goats under grazing in differ-

ent silvopasture systems (S.K. Mahanta,

S.N. Ram, N. Das)

 PAR 4.2: Long term effect of different graz-

ing intensities on soil health and pasture-

animal productivity (S.K. Mahanta, S.N.

Ram, Sultan Singh, A.K. Singh, R.

Srinivasan, J.P. Singh, Akram Ahmed, S.B.

Maity)

 PAR 5.3: Development of nutritionally

balanced and economic feeding system

for livestock through cereal-legume

intercropping (S.B. Maity, K.K. Singh, A.

Maity, G. Prabhu, N. Das, Mukesh

Choudhary)

 PAR: Endozoochorus dispersal of seeds

through sheep and goat faecal pellets: Re-

covery, germinability and emergence of

range grasses, legumes and shrubs species

(N. Das, S.B. Maity, A. Maity)

Program 8: Mechanization & maximiz-
ing utilization, conservation and fortifi-
cation of feed and fodder resources
(Program Leader: P.K. Pathak)

 AE 2.1: Development of value added feed

products for different categories of livestock

and their storage (P.N. Dwivedi, P.K.

Pathak, C.S. Sahay, S.K. Singh)

 AE: Development of greenhouse dryer uti-

lizing optimum solar energy for fodder crop

(S.K. Singh, P.K. Pathak)

 AE New: Design and development of trac-

tor operated grass seed harvester (C.S.

Sahay)

 AE New: Assessment of soil and water con-

servation potential of different forage

grasses under semi-arid conditions (Akram

Ahmed, Mahendra Prasad, D. Deb, Rajeev

Ranjan (CSWCRTI, Dehradun, Datia

Center)

Program 9: Social, economic, policy and
translational research (Program Leader:
Khem Chand)

 SS New: Economic analysis of developing

common pasture lands (Khem Chand, R.V.

Kumar, S.S.  Meena)

 SS 2.04: Technology gap analysis of fod-

der production technology in Bundelkhand

region (Manju Suman, Ashok Kumar,

Vikas Kumar)

 RSD 15: Participatory fodder production

under mango in orchards (N.B. Biradar,

B.G. Shivakumar, Vinod Kumar)

 SS 2.06: Scaling up of Fodder Technologies

at Farmer’s Field (ADARSH CHARA

GRAM) (P. Sharma, Khem Chand, P.N.

Dwivedi, K.K. Singh, N.K. Shah, Sunil

Kumar, S.K. Rai, Manju Suman, Sadhna

Pandey, H.V. Singh, A.K. Dixit, D.R.

Palsaniya, C.S. Sahay, Shahid Ahmed,

Tejveer Singh, Vikas Kumar, R.K. Verma,

J.P. Upadhyay)

 SS 3.02: Livelihood improvement of farm-

ers through quality seed production of fod-

der crops (Vikas Kumar, Sadhna Pandey)

Program 10: Biotic stress management
and forewarning (Program Leader:
Pradeep Saxena)

 RSD 19: Studies on insect fauna and its

influence on forage and seed yield in

lucerne (N.S. Kulkarni, Vinod Kumar)

 CI 8.28: Integrated Pest Management in

different forage fodder production systems

in various regions of India (Pradeep

Saxena, N.K. Shah, R.K. Agrawal, N.S.

Kulkarni, R.P. Nagar, S. Radotra)

Externally funded projects

 Network project on buffalo: Performance

recording and improvement of Bhadawari



IGFRI Annual Report 2015-16
HKK-P <P K-V -L A-

111

Buffaloes (B. P. Kushwaha, S.B. Maity,

Sultan Singh)

 AMAAS project: Development of PGPR

inoculant bioformulations for rhizosphere

management in enhancing biomass of fod-

der crops (R. Srinivasan, H.V. Singh)

 ICARDA-ICAR collaborative project: En-

hancing fodder and nutritional security of

livestock in semi arid regions of India

through Opuntia, Lathyrus and Vicia sp

(P.K. Ghosh, Sunil Kumar, A.K. Misra,

Shahid Ahmed, T. Kiran Kumar)

 NICRA project: Technology demonstra-

tions in a participatory action research

mode (R. K. Agrawal, Sunil Kumar, J.B.

Singh, M.M. Das, S.K. Singh)

 NICRA-strategic research: Impact assess-

ment of climate change on fodder produc-

tion, grazing and rangeland & ecosystem

and mitigation strategies (Sunil Kumar,

S.K. Rai, S.K. Mahanta, Sultan Singh, A.K.

Dixit)

 NASF project: Low ovule to seed ratio in

range grasses: Genetical and physio-chemi-

cal basis (D. Vijay, C.K. Gupta, M.K.

Srivastava, A. Radhakrishna, A. Maity)

 DUS PPVFRA project: Developing guide-

lines for conduct of DUS testing for oat,

cowpea and guinea grass (V.K. Yadav, S.

Ahmed, G. Sahay, D.C. Joshi, P. Kaushal)

 DAC-ICARDA project: Enhancing

grasspea production in Eastern and North-

Eastern states for animal feed, safe human

food and sustainable rice-based production

system in India (P.K. Ghosh, V.K. Yadav,

M.M. Das, P. Sharma, M.K. Srivastava)

 DST project: Livelihood improvement and

capacity building of SC farmers through

forage based livestock production in

Bundelkhand (Sadhna Pandey, S.R.

Kantwa, K.K. Singh, Khem Chand)

 DBT project: Identification of ovule and

embryo sac specific promoters and their

validation in transgenic Cenchrus ciliaris

(K.K. Dwivedi, A. Radhakrishna, P.

Kaushal)

 CIWA project: Empowerment of farm

women through livestock technologies (P.

Sharma, Mukesh Choudhary)

 NFBSFARA (NASF) project: Understand-

ing the adaptation mechanism of wild for-

age halophytes in the extreme saline-sodic

Kachchh plains for enhancing feed re-

sources (J.P. Singh, R. Srinivasan, D. Deb)

 E-111: AICRP on Farm Implements & Ma-

chinery (FIM) (C. S. Sahay, S.K. Singh)

 TSP project (P. Sharma)

Inter institutional projects

 Inter-Institutional (IGFRI-NIANP: IIP-4)

collaborative program:  Improvement in

nutritional quality and yield of grasses and

utilization of non-conventional fodder re-

sources for higher livestock production

(P.K. Ghosh, Sultan Singh, K.K. Singh,

M.M. Das, A.K. Misra, S.K. Mahanta, V.K.

Yadav, P. Kaushal, Tejveer Singh, M.K.

Srivastava, R.K. Agrawal, Sunil Kumar, G.

Prabhu, (K Girdhar, S. Anandan, Soumitra

Jash - NIANP, Bangalore)
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10.1 XXIII International Grassland
Congress

In the 88 year old history of International

Grassland Congress, the present 23rd Congress

Events and Meetings

C
H

A
P

T
E

R

10
was held on 20-24 November, 2015, at New

Delhi for the first time in India with more than

550 delegates from 47 countries across the globe.

The main theme of the present congress was

Fig. 10.1. Glimpses of inaugural function of IGC 2015
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“Sustainable use of grassland resources for

forage production, biodiversity and

environmental protection”. The congress was

jointly organized by the Range Management

Society of India and ICAR-Indian Grassland

and Fodder Research Institute, Jhansi in

collaboration with International Grassland

Congress Continuing Committee. The Congress

was inaugurated by Honorable Shri Radha

Mohan Singh, Minister of Agriculture and

Farmers Welfare, Govt. of India at Vigyan

Bhavan (Fig. 10.1). Three key publications viz.,

Congress Souvenir comprising the plenary

lectures, Keynote lectures full text and a special

book on world grasslands were released along

with the compact disc containing the congress

abstracts by the chief guest. A guest lecture on

Grassland and its challenges and opportunity

was delivered by Prof. Murli Manohar Joshi. He

called for establishment of “Grassland Authority

of India” to enhance grassland development

and productivity. The scientific programme

included seven plenary lectures by eminent

scientists followed by 30 concurrent sessions

spread over three days (Fig. 10.2). Total 53

keynote speakers delivered their lectures

spanning over 30 scientific sessions. In each

scientific session, four oral speakers delivered

their research outcome and a total of more than

300 abstracts were presented in the form of

posters over three days of gathering. Two

concurrent pre-congress workshops were

conducted with specific themes on 20 th

November 2015, before the inauguration of

congress. Similarly on the last day two

concurrent forums one dedicated to the

grassland farmers and dairy associations and

other to foresters and agro-foresters were

conducted to have a knowledge exchange

between the farming and scientific

communities.

10.2 54th Foundation Day

ICAR-IGFRI, Jhansi celebrated 54 th

Foundation Day on 1st November 2015. The

occasion was graced by Padma Bhushan, Dr.

R.S. Paroda, Ex. Secretary DARE and DG

(ICAR) as the Chief Guest and Dr. A. K. Singh,

Vice-Chancellor RVSKVV, Gwalior (M.P.) as

Guest of Honour (Fig. 10.3). Distinguished

Fig. 10.2. Plenary Session attended by Global
grassland scientists

Fig. 10.3. Glimpses of Institute Foundation Day
programme
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guests present were Dr. Anil Kumar Garg, I/C

Director, ICAR-CAFRI, Jhansi, Shri Devendra

Singh and Shri Jai Singh, members of

Institute Management Committee, Dr. A.K.

Mukhopadhyay, Group Director, SRGI, Jhansi,

PCs of KVKs, state government officials, bank

officers and retired staff of IGFRI. Dr. P.K.

Ghosh, Director, ICAR-IGFRI welcomed all the

guests and presented the Director’s report for

the year 2014-15 and highlighted the major

achievements of IGFRI regarding research and

outreach activities and the new initiatives of the

institute both at national and international

levels. Chief Guest delivered, Foundation Day

Lecture on “Strategy on forage crops for accelerated

growth of livestock sector" and inaugurated the

"Livestock based farming system unit” of

Institute and appreciated the efforts of IGFRI

staff for creating a good scientific ambience at

IGFRI. The outstanding contributors amongst

institute staff were awarded by the Chief Guest.

Two new publications of institute viz., “A

success story on improvement and conservation

of Bhadawari buffaloes” and “Chara Utpadan

Taknikiyon ka Hastantran- Krishko Hetu Pahal”

were released.

10.3 Workshop on Agricultural devel-
opment issues of Central Plateau
& Hill region

A one day workshop was organized at

ICAR-IGFRI, Jhansi in partnership with ICAR-

ATARI, Kanpur on 30th November, 2015 to

discuss various issues related to agricultural

development in the Central Plateau & Hill region

of parts of Uttar Pradesh and Madhya Pradesh.

The workshop was Chaired by Dr. J.S. Sandhu,

DDG(CS), ICAR, New Delhi and was attended

by Dr. Arvind Kumar, Vice Chancellor,

RLBCAU, Jhansi, Directors  of ICAR-IIPR,

Kanpur; ICAR-ATARI, Kanpur; ICAR-DWR,

Jabalpur; ICAR-CAFRI, Jhansi & represen-

tatives from ICAR-DSR Indore; ICAR-CIAE,

Bhopal; Heads of selected KVK’s representing

Bundelkhand region & Vindhyan region of

Uttar Pradesh & Madhya Pradesh  as well as

officials from line departments, National Seed

Cooperation, NGOs & Farmers, farm women

and youth from nearby areas (Fig. 10.4). Dr P.

K. Ghosh, Director, ICAR-IGFRI, Jhansi stated

that though, there had been various efforts in

past for development of Bundelkhand region

through various packages by Central & State

Governments, but the impact was not

discernible. Dr. Ghosh further highlighted that

probably these efforts were executed in isolation

and the elements of convergence among them

was missing and all the stakeholders would help

to make strategic planning for overall

development of agriculture.

10.4 Cactus Field Day organized at
Adarsh Chara Gram, Garera, Datia
(M.P.)

A field day was organized under

ICARDA-IGFRI collaborative project on

enhancing fodder and nutritional security of

livestock in semi-arid regions of India through

Opuntia, Lathyrus and Vicia sp. at village Garera,

Datia (MP) on 29th March, 2016 (Fig. 10.5). The

objective of the programme was to create

awareness and motivate farmers to use spineless

Fig. 10.4. Workshop on agricultural development
issues
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cactus as alternate non-conventional fodder

source for livestock keepers of Bundelkhand

region especially during lean period or

droughts. About 100 farmers and farm women

from Garera and adjoining villages of district

Datia participated in field day. Representatives

from ICARDA, Dr. Mounir Louhaichi, Dr.

Serken Ates, Ms. Sawsan, Dr. P.K. Ghosh

Director, IGFRI, project team members and

scientific staff from IGFRI participated in this

occasion.

distributed to the farmers by the guests (Fig.

10.6). The card, developed by a team led by

Dr. Manoj Chaudhary, included general

information of the farmers, soil health status of

their fields and advisories related to application

of various nutrients to different crop grown by

them on that field. Mr. Ravi Sharma

emphasized that soil is most important national

resource for crop production and farmer’s

prosperity is not possible without caring soils.

He appreciated this initiative of IGFRI. Dr. P.K.

Ghosh, Director, ICAR-IGFRI, Jhansi told that

IGFRI has adopted over 80 villages from U.P.

and M.P. under MGMG scheme and all the

farmers will be provided with soil health card

in phased manner. Other interested farmers

may also approach IGFRI to make soil health

cards.

Fig. 10.5. Release of publication and visit of farmer’s
cactus field by ICARDA representatives

10.5 Celebration of World Soil Day and
distribution of soil health cards

ICAR-IGFRI, Jhansi, celebrated World Soil

Day on 5th December, 2015. Fifty nine farmers

from various Mera Gaon Mera Gaurav

(MGMG) villages were invited during the

occasion. The chief guest of the occasion was

Mr. Ravi Sharma, MLA, Sadar, Jhansi while Dr.

O.P. Chaturvedi, Director, ICAR-CAFRI, Jhansi

was guest of honour. Soil health cards were
Fig.10.6. Celebration of world soil day and distribution
of soil health cards
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10.6 Brainstorming session on ‘Aug-
menting forage resources in rural
India: policy issues and strategies’

Brainstorming session on ‘Augmenting

forage resources in rural India: policy issues and

strategies’ was organized by National Academy

of Agricultural Sciences (NAAS)  on 8 th

September, 2015 at NASC Complex, New Delhi.

Dr. Panjab Singh, Former Secretary, DARE and

DG, ICAR, New Delhi chaired the session. Other

dignitaries were Dr. S. Honnappagol,

Commissioner Animal Husbandry, Krishi

Bhawan,  New Delhi, Dr. N.G. Hegde, Trustee

& Principal Advisor, BAIF Development

Research Foundation, Pune, Dr. C.L. Acharya,

Ex-Director, IISS, Bhopal, Dr. P.S. Pathak, Ex-

Director, IGFRI, Jhansi, Dr. B. S. Prakash, ADG

(AN&P), ICAR,  Dr. J. S. Chauhan, ADG (Seed),

ICAR, Dr. K.V. Prabhu, Secretary, NAAS and

Joint Director (Research), IARI, Dr. K.K. Vass,

Editor, NAAS, Dr. S.K. Dhyani, Principal

Scientist, NRM, ICAR, representatives from

NDDB, NSC, NDRI and others. About 35

participants including a progressive farmer

from different organizations/institutes took part

in this brainstorming session. There were lots

of discussions among the participants and

recommendations were prepared and approved

by the house.

10.7 Vigilance awareness week
celebration

Vigilance awareness week was observed at

IGFRI, Jhansi and regional research stations viz.,

Srinagar, Dharwad and Avikanagar during

26 th to 31st October, 2015 on the theme

“Preventive vigilance as a tool of good

governance”. Activities started with pledge to

employees administered by Director on 26th

October, 2015 (Fig. 10.7). Throughout the week,

debate and discussions, essay writing

competition etc. were held for staff/employees/

children on the topics related to good

governance. On 30 th October, 2015 a

presentation and talk on “Enhancing working

efficiency in offices” was given by officers of

different sections. For wider publicity banners

were displayed at different places of the

institute. On 31st October, 2015 prize

distribution and concluding ceremony was held

and Director distributed prizes to staff members

and children winners of different events. He

appealed to employees to maintain transparency

in their offices for smooth function of

administration for the progress of the institute.

Fig. 10.7. Vigilance awareness week celebration

10-8 fgUnh l Ir kg 2015

Hkkjrh;  pjkxkg ,oa pkjk vuqla/kku laLFkku]

>kalh esa fgUnh lIrkg dk 'kqHkkjEHk 14 flrEcj] 2015

dks Mk- uosUæ flag ofj"B  çoDrk cqUnsy[k.M dkyst]

>kalh ds fof'k"V vfrF; ,oa laLFkku funs'kd] Mk- ih-

ds-?kks"k dh v/;{krk esa vk;ksftr fd;kA funs'kd us
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lHkh vf/kdkfj;ksa&deZpkfj;ksa dks fgUnh ds ç;ksx dks

c<+kok nsus ,oa 'kkldh; dk;Z fgUnh esa gh djus dh

'kiFk fnyk;h Mk- lquhy dqekj us egkfuns'kd] Hkkjrh;

df̀"k vuqla/kku ifj"kn dh vihy dk okpu fd;kA

fgUnh lIrkg ds varxZr vk;ksftr fofHkUu çfr;ksfxrkvksa

elkSnk ,oa fVIi.kh ys[ku] 'kks/k&i= iksLVj çn'kZu]

fuca/k] Hkk"k.k] okn&fookn@vfgUnh Hkk"kh] Lojfpr dfork

ikB] fgUnh esa ekSfyd ys[ku ds laca/k esa  uhjt dqekj

nqcs us tkudkjh çnku dhA

fgUnh lIrkg dk lekiu ,l-ds- flag] foRr

lykgdkj] df̀"k vuqla/kku ,oa f'k{kk foHkkx] Hkkjrh;

df̀"k vuqla/kku ifj"kn ubZ fnYyh ds eq[; vfrF; ,oa

laLFkku ds funs'kd Mk- ih-ds-?kks"k dh v/;{krk esa

lEiUu gqvkA

eq[; vfrfFk ,l-ds- flag us vius mncks/ku esa

dgk fd fgUnh fopkjksa ,oa Hkkoksa dh vfHkO;fä dk

ek/;e laLdr̀ gSA v/;{kh; mncks/ku esa Mk-ih-ds- ?kks"k

us fgUnh ds fodkl ds fy, n<̀ bPNk 'kfä ls dk;Z

djus dh vko';drk crkbZA bl volj ij eq[;

vfrfFk dks funs'kd }kjk Lèfr fpUg HksaV fd;k x;kA

eq[; vfrfFk us fot;h çfr;ksfx;ksa dks elkSnk

,oa fVIi.kh ys[ku çfr;ksfxrk esa Jh dqekj lkSjHk]

çFke( Jh fnus'k dqekj ukenso] f}rh;( Jherh 'kksfHkrk

uk;j] rr̀h;( 'kks/k&i= iksLVj çn'kZu çfr;ksfxrk esa

Mk- rstohj flag] çFke( Mk- eukst dqekj JhokLro]

f}rh;( Mk- oh-ds- oklfud ,oa Mk- vdje vgen]

rr̀h;( fgUnh esa fuca/k ys[ku dh çfr;ksfxrk esa

Mk- eqds'k dqekj pkS/kjh] çFke( Jh- vfouk'k pUæ]

f}rh;( Jh- dqekj lkSjHk] rr̀h; rFkk fgUnh esa ekSfyd

ys[ku dh  çfr;ksfxrk esa Jh johUæ flag pkSgku] çFke(

Jh vfouk'k pUæ] f}rh;( Mk- Mh-vkj- iylkfu;k]

rr̀h;( okn&fookn@xSj fgUnh Hkk"kh çfr;ksfxrk Mk-

vfu:) eSrh] çFke( Mk- nsosUnq nso] f}rh;( Mk- vdje

vgen] r`rh;( Lojfpr dfork ikB çfr;ksfxrk

Jh johUæ flag pkSgku] çFke( Jh vksadkj ukFk vk;kZ]

f}rh;( Jh dìk jke] rr̀h;( ,oa  Hkk"k.k çfr;ksfxrk esa

Mk- pUnu  xqIrk] çFke( Mk- fouksn oklfud] f}rh;(

Jh vksadkj ukFk vk;kZ] rr̀h; jgsA fgUnh esa dk;Z djus

okys dkfeZdksa dks çek.k i= ,oa df̀"k rduhdh lwpuk

dsUæ dks o"kZ i;ZUr dk;Z ds fy, py oStUrh ls

iqjLdr̀ fd;k x;kA

10.9 Independence and Republic Day
celebration

The institute

has celebrated

69 th Indepen-

dence day and

67 th Republic

day with full

national spirit

and fervor  and

various progra-

mmes were

organized for the

inmates and kids

of the campus

(Fig. 10.9).

Fig.10.8. Hindi week celebration



I C A R

IGFRI Annual Report 2015-16

118

10.10 Mera gaon mera gaurav launching
ceremony

The Mera Gaon Mera Gaurav (MGMG)

launching ceremony was held on 19th

September, 2015 at IGFRI, Jhansi. The important

dignitaries of India working in various social

fields like Shri Kaad Siddeshwar, Shri Hirdaya

Nath Singh and Shri Shyam Bihari along with

more than 300 farmers from various parts of

Bundelkhand region participated in this event

(Fig. 10.10). An exhibition of latest technologies

of IGFRI and line departments was displayed

during this ceremony. All the dignitaries

appreciated the research and extension work

done by the institute. They emphasized more

rigorous efforts in this direction so that

technologies reach at farmers' field in minimum

possible time for maximum benefit and

enhancement of rural income in this backward

region of India.

10.11 Swachh Bharat mission

Institute and its RRSs and AICRP(FC) has

continued Swacch Bharat Abhiyan in all its

divisions and sections for spreading of

awareness about cleanliness. Preparations of

compost as waste management in the campus

are managed scientifically by campus

development unit. A series of cleanliness drives

including cleaning of offices, corridors and

premises, disposing of junk material is

continuing under this programme (Fig. 10.11).

Intensive cleaning was done in the institute on

the occasion of Foundation day on 1 st

November, 2015, Gandhi and Lal Bahadur

Shastri Jayanti with a special cleanliness drive

during 25.09.2015 to 31.10.2015. Scientists of

the institute are spreading awareness about

cleanliness in the villages adopted for transfer

of technology. Awareness camp was organized

in village Pathara, Datia (MP) on 11th March

2016 with theme “clean home clean village”

under MGMG programme to mobilize farmers

on bio-waste management, environmental

safety and personal hygiene.

Fig. 10.9. Independence and Republic Day celebration

Fig. 10.10. MGMG launching ceremony
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Fig. 10.11. Swachh Bharat Abhiyan

Cleanliness drive by IGFRI staff Cleanliness drive at Pathara village

Cleaning drive by IGFRI staff Cleanliness drive at SRRS, Dharwad

10.12 Fodder technology and machinery
demonstration meet

Fodder technology and machinery

demonstration meet was organized at ICAR-

IGFRI, Jhansi on 18th March, 2016. About 600

farmers participated in this meet from different

villages of Bundelkhand region. The farmers

were mainly from 72 villages adopted by the

Institute under programme ‘Mera Gaon Mera

Gaurav’ and 4 villages adopted under the

project ‘Adarsh Chara Gaon’. Dr. Gurbachan

Singh, Chairman, ASRB, New Delhi was the

chief guest on this occasion and Dr. C. L.

Acharya, former director ICAR-IISS, Bhopal,

was guest of honour (Fig. 10.12). On this

occasion, representatives from state Department

of Agriculture, Horticulture, Veterinary, KVKs

of nearby areas, ICAR-CSWCRTI, Datia centre,

ICAR-CAFRI, Jhansi, manufacturers and

tractor dealers of this area participated and

exhibited their technologies in the stalls made

for this purpose. Officials from department of

forest also participated in this meet to gather

the technology related to rejuvenation of the

grassland in forest areas. In this meet, two

progressive farmers were felicitated by the chief

guest for adopting fodder technology and

promoting machinery through custom hiring.
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Various ongoing research projects (73 Nos)  and

externally funded projects (13 Nos) were

presented and discussed programme wise in the

IRC. New projects (10 Nos) were also presented

and approved along with technical programme.

The research achievements of the Integrated

Farming System and Nanotechnology (Flagship

programmes) were appreciated. Chairman

discussed about world’s longest panicle of bajra

which was incorporated in "Limca book of

world records".

10.14 Project monitoring and evaluation
committee visit (Rabi 2016)

The project monitoring and evaluation

committee reviewed the institute’s ongoing

projects on 12-13th Feb. 2016. All the members

of Research Advisory Committee (RAC) which

include Prof. M.C. Saxena, Sr. Advisor to the

DG, ICARDA, Dr. O.P. Chaturvedi, Director,

CAFRI, Dr. Menhi Lal, Ex. Head, IISR, Dr. J.P.

Yadavendra, Ex-Professor, GAU, Anand. Dr.

K. T. Sampath, Ex-Director, NIANP, Bengaluru

and Dr. U.C. Sharma, also joined the PMC

visit. At the outset, Dr. P.K. Ghosh, Director,
IGFRI, introduced the RAC members to PMC

members and scientists of the institute. The

PMC visited the research programmes /

experiments of various divisions to assess and

monitor the progress of works conducted

during rabi season 2015-16. The RAC members
showed keen interest on development of

technology that could be adopted by small

farmers to support various animal species under

grazing conditions. PMC also visited Adarsh
Chara Gram and CIWA collaborative project

(Empowerment of farm women through

livestock technologies). The committee

appreciated the efforts being carried out for

transfer of fodder technologies. Chairman, RAC
and PMC thanked all the scientists of IGFRI for

their sincere efforts.

10.13 Institute Research Council 2015

The Institute Research Council meeting for

the year 2014-15 was held from 28th May to 2nd

June, 2015 under the Chairmanship of Dr. P.K.

Ghosh, Director. The chairman specifically

mentioned that PDF copies of all published

papers from last five years to be submitted in

PME cell for digitization of research articles.

New projects should be focused on

innovativeness, socio-economic aspect and

appropriateness of technology. Chairman

encouraged that each scientist must have a

research paper as 1st author in high rated
(NAAS rating > 7.0) journals. Similarly on

completion of projects all data or any developed

product should be deposited with PME cell.

Fig. 10.12. Fodder technology and machinery
demonstration meet
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10.16 Winter school on 'Integration
of conventional and biotechno-
logical approaches for improve-
ment of dual purpose crops and
grasses'

A winter school on “Integration of

conventional and biotechnological approaches

for improvement of dual purpose crops and

grasses” sponsored by the Education Division,

ICAR was organised by the Crop Improvement

Division from 28th January to 17th February,

2016. Twenty candidates, including three

women trainees representing eight states viz.,

Jammu & Kashmir, Uttarakhand, Uttar Pradesh,

Madhya Pradesh, Gujarat, Maharashtra,

Andhra Pradesh and Tamilnadu, had

participated in this training programme. Dr.

N.K. Krishna Kumar, DDG (Horticultural

Science), ICAR, graced the inaugural function

as the chief guest (Fig. 10.14). He emphasized

the importance of achieving sustainability in the

context of population surge and mounting

pressure on food production by integrating

traditional and molecular breeding approaches

and management practices across the disciplines

in his inaugural address. A total of 45 theory

classes, 19 practical sessions and 5 field visits

were organized during the course. The faculty

consisted of 31 scientists from seven divisions

of IGFRI and four guest speakers. The guest

lectures were from very learned speakers like

Drs Manoj Prasad (NIPGR, New Delhi), Sujay

Rakshit (IIMR, Hyderabad), M. Dutta (NBPGR,

New Delhi) and Nadarajan (TNAU, Madurai).

A lot of improvement in the subject knowledge

was observed among all participants after the

winter school training. They gained basic

information about fodder crop improvement

methodologies used in conventional and

biotechnological approaches.Fig. 10.13. QRT visit

10.15 QRT visit

The Quinquennial review team constituted

by the ICAR critically reviewed the research

and development activities of IGFRI, Jhansi

along with its 3 RRSs viz., Srinagar, Avikanagar

& Dharwad; and AICRP-FC (22 centres) for the

period of 2008-15. The team examined the

research achievements and their impact on

various stakeholders (Fig. 10.13). The team in

its report has suggested new areas of research,

necessary avenues for development of forage

production in collaborations with various

agencies besides suggesting some organizational

reforms. The QRT report (2008-15) was

submitted to the DG, ICAR, New Delhi and the

approval of the recommendations by competent

authority has been conveyed to IGFRI for

appropriate actions.
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Fig. 10.15. National symposium on “Transforming indian agriculture towards food and nutritional security

Kanpur jointly organized 4 th National

symposium on “Transforming indian

agriculture towards food and nutritional

security” at ICAR- IGFRI, Jhansi during 20-21st

February, 2016 (Fig. 10.15). A total of 8 sessions

10.17 Organization of 4 th National
Symposium-IAFNS-2016

IGFRI, Range Management Society of India

& Society of Agricultural Professionals (SAP),

Fig. 10.14.  Glimpses of winter school
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on thematic areas of ‘Productivity

enhancement, Food & nutritional security,

Resource management, Innovative technologies,

Frontier agricultural management, and Scientist

– Farmers – Industry Interface’ were organized.

The symposium was attended by more than 200

persons engaged in agriculture based R & D

sectors from SAUs, ICAR Institutes/KVKs,

CAUs, Central Universities, NGOs, farm

entrepreneurs, progressive farmers of different

regions of the country. The symposium has

generated important doable recommendations

for various stakeholders to make agriculture

more rewarding while preserving the natural

resource base.

10.18 National workshop of unnat
bharat abhiyan  on “Natural / or-
ganic farming and rural economy”.

The Ministry of Human Resource

Development (MHRD) has launched a

programme on “Unnat Bharat Abhiyan (UBA)”

with the aim to connect institutions of higher

education with local communities to address the

development challenges of rural India through

participatory processes and appropriate

technologies for accelerating sustainable growth

and for upliftment of farming community of

rural India. It also aims to provide knowledge

and practices for emerging professionals and

to upgrade the capabilities of both the public

and private sectors. In achieving the goal, ICAR

and IIT, Delhi have been identified as the co-

ordinating institutes in agriculture and animal

husbandry. To implement the objectives of UBA,

ICAR has initiated a number of activities/

programmes through SAUs/ICAR Institutes/

KVKs. As part of activities, a three day

workshop with the theme of “Natural/organic

farming and rural economy” was organized at

IGFRI, Jhansi during 27-29th March, 2016 in

collaboration with Lok Bharti (NGO), UP. The

workshop was attended by more than 200

representatives from research institutes /

farmers/NGOs/Gaushalas of U.P., M.P.,

Uttarakhand and Delhi. This occasion

witnessed the presence of Swami Kaad

Sidheswar Ji (Chairman), Sri Hriday Nath Singh

(Chief Guest) and Sri K Ram Mohan Rao,

Commissioner, Jhansi (Guest of Honour) (Fig.

10.16).

10.19 RAC Meeting

The 22nd meeting of RAC of ICAR-IGFRI,

Jhansi held (Fig. 10.17) at the institute during

February, 11-13, 2016 under the chairmanship

of Dr. M.C. Saxena along with RAC members

Dr. U.C. Sharma, Dr. Menhi Lal, Dr. J.P.

Yadavendra, Dr. K.T. Sampath, Shri Jai Singh

Chauhan, IMC Member, Shri Devendra Singh,

IMC Member and Dr. O.P. Chaturvedi, Director,

CAFRI, along with Dr. P.K. Ghosh, Director,

IGFRI, Jhansi and Dr. R.V. Kumar. All the Head

of Divisions, Officer Incharges, Regional

Research Stations (Srinagar, Avikanagar and

Dharwad) presented the achievements of

ongoing projects and outreach programmes and

the actions taken report. The meeting was

followed by the field visit with the whole team

of RAC  to observe the experiments and crops.

During the interaction, various valuable

suggestions have been pointed out to improve

the quality of research.

Fig. 10.16. National Workshop of Unnat Bharat
Abhiyan
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10.20 IGFRI participation in ICAR sports

ICAR-IGFRI sports contingent consisting of

64 participants participated in ICAR west zone

intra zonal tournament, held at Central Sheep

and Wool Research Institute (CSWRI),

Avikanagar during 2-6th November, 2015. It

was inaugurated by the Chief Guest, Shri

Shukhveer Singh Jonapuriya, Hon’ble MP,

Sawai Madhopur, Tonk district. In opening

event i.e. 1500 m race for men, Dr. Tejveer Singh

won first place and was awarded with Rs. 2000

cash. In other events, our contingent won 4

individual and 1 team award (Badminton). In

the inter zonal final games held at CAZRI,

Jodhpur, Dr. Tejveer Singh was judged as best

athlete (Fig. 10.18) of ICAR. Institute Badminton

team also stood as runner up in the same.

Fig.10.17. Glimpses of RAC Meeting Fig. 10.18. Best Athelete Award to Dr. Tejveer Singh,
IGFRI
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11.1 Participatory seed production in
Stylosanthes hamata

Seed production of Stylosanthes hamata was

taken up at Palasamudram, Pullgurlapalli and

Vadagepalli villages in Gorantla Mandal of

Anantapur district (Andhra Pradesh) on an area

of 5.0 acres during the year 2014-15 (Fig. 11.1).

A total of 7.0 q seed is produced and procured

from the farmers on a buy back guarantee policy

of the institute. The farmers readily accepted

seed production on buyback mode and entered

Success Stories
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into an agreement with us for the production

of Stylosanthes hamata seed.  This year also, the

Stylosanthes hamata seed production is expected

to be  taken up on 5.0 acres of land.

11.2 Participatory seed production in
lucerne and perennial fodder sor-
ghum

Participatory seed production of lucerne

crop was taken up in 2014-15 in 2 acres of land

by Shri Santosh Pagad of Kotbal village, Ron

Taluk, Karnataka (Fig. 11.2). The breeder seed

of lucerne cv. RL-88 was supplied to him for

sowing and he produced around 2.0 q of seed

using sprinkler irrigation facility. This year he

had taken up the seed production of lucerne on

3.0 acres and perennial fodder soghum on 6.5

acres. In 2014-15, he produced around 1.0 q of

perennial fodder sorghum seeds from 0.25 acre

land.

Fig. 11.1. a) Shri Anjanappa of village Pullgurlapalli
b) Sh. D. Nagaraju  with Sh. Anjanappa of village
Pullgurlapalli Fig. 11.2. Shri Santosh Pagad of village Kotbal
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11.3 Participatory fodder production in
mango orchards - a path worth
treading to mitigate fodder defi-
ciency

Karnataka is one of the important mango

(Mangifera indica L.) producing states of the

country. Inter-row spaces in prime fruiting

mango orchards provide great opportunity for

cultivation of perennial fodder crops. This

potential niche area was exploited successfully

for introduction of improved high yielding

fodder crops through participatory mode. The

process started with pilot activity in 2013-14

covering 5 mango growers in an area of 6 acres.

The reassuring response received was encashed

by scaling up in 2014-15 by linking with

livestock based voluntary organizations to

shorten rapport building time and to organize

skill building exercises in the form of trainings.

Totally 189 mango growers (identified by the 5

NGOs) were trained. Subsequently, in the

second year 25 farmers and in third year 20

farmers, together 50 farmers were covered.

Influenced by training on the importance of

cultivating multiple fodder crops, these farmers

introduced a wide range of fodder crop

combinations. Bajra Napier hybrid, guinea,

perennial fodder sorghum with legumes like

fodder cowpea, Clitoria and lucerne were

cultivated. In addition to the above mentioned,

thirty four new farmers planted these fodder

crops by sourcing of the seed/planting material

from those cultivated initially. The area under

fodder crops was thus increased by 45.31% in

second year and 26.56% in third year together

covering 70.07 acres.

Participating farmers reported many

benefits on themselves, on their livestock rearing

and on mango orchard per se. On livestock

rearing, decrease in feed cost (88%) and

improvement in livestock health (84%) by

feeding improved fodder was reported. It

helped them to decrease feed cost by 46.94%

and increased average milk yield by 0.93 litres

saving 1.42 km of daily distance treading to

collect fodder and 0.91 man days every day for

the same purpose. The project interventions

helped them not only to effectively mitigate

fodder shortage but surplus production was

observed with many farmers. The average green

fodder production obtained was 138.25 ± 4.59

t/ha. It was also evident that farmers made the

technology available to other farmers which

signified that they were ideal partners in

diffusion of farm technologies. In all, use of non

competitive land of orchard crops for improved

fodder production would not only alleviate

fodder deficiency but brings multiple benefits

to livestock.

11.4 Large scale adoption of IGFRI
technologies in villages of
Muzaffarnagar, U.P.

IGFRI, Jhansi in co-ordination with KVK,

Muzaffarnagar in 2015-16 had made efforts for

entrepreneurship development of livestock

farmers through improved fodder technologies

in adopted villages by Hon’ble Union Minister

of State for Agriculture, Dr. Sanjeev Kumar

Balyan and other villages of Muzaffarnagar,

U.P. In the adopted villages of Sohjani tagan,

Kamalpur, Salahedi and Kamalpur and other

villages as Tandera, Purkaji, Talda, 46

Fig. 11.3.(a) Mr. Basavaraj Nesargi, Village -
Ningankop (b) Mr. Erappa Dyamappa Dodawad,
Village - Kyarkop
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demonstrations of oat (JHO 822) fodder were

made. Eight hectares of area in Tandera was

used by Jyoti Kisan Samuh in production of oat

seeds (JHO 822). The expected yield is about 15

tonnes of oat seed and 30 tonnes of quality dry

straw. They have produced oat fodder in about

50 hectares of organized dairies and they have

sold the fodder at Rs. 1500/ton. Five farmers

were also provided 1000 rooted slips of hybrid

napier grass for multiplication and planting and

three farmers with Azolla for multiplication.

Farmers were trained on growing fodder crops

through organic methods. One training and 3

scientists - farmers interactions were conducted

in villages, Salahedi, Kamalpur and Sohjani

Tagan. The live technology demonstrations of

hybrid napier, guinea, oat and Azolla have been

made available at KVK, Muzaffarnagar.

The oat variety JHO 822 was produced

about an average of 44 tonnes green fodder yield

per hectare which was about 15 percent higher

over other traditional oat varieties used by the

farmers.  Improved cost effective practices of

hybrid napier grass were made known to

farmers and adoption of Azolla was started by

farmers as concentrate replacement in feed.

11.5 Participatory  seed production of
berseem in Morena

Six farmers of village Nidhan, Morena, M.P.

were encouraged to take up berseem (Bundel

Berseem 3) seed production in participatory

mode with the aim to inculcate the knowledge

of berseem seed production.  The technical

knowhow in the form of package of practices

was provided by IGFRI scientists and farmers

were linked to NSC, Tikamgarh and one NGO,

Shiva Gramudyog Sewa Sansthan (SGSS) of

Bundelkhand for seed quality test and

marketing support. The average seed

production was 450 kg/ha.  The price of

berseem seeds (ungraded) is Rs. 70 per kg but

with the intervention of seed quality testing the

cost of the seeds improved to Rs 115 / kg. This

encouraged other farmers also to take up

berseem seed production (BB – 3).

Fig. 11.5. Berseem ( BB-3) seed production

Fig. 11.4. Oat production as entrepreneurship at
farmers’ field
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Financial statement

IGFRI
Rs. in lakhs

Administration and Accounts
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The staff strength as on 31.03.2016

Departmental promotion in respect of scientific, technical, administrative and supporting
staff during the period 1st April 2015 to 31st March 2016

Budget Allocation Expenditure 

Plan 550.00 535.74 

Non-Plan 3186.00 3081.25 

Total 3736.00 3616.99 

 

Cadre Sanctioned In Position Vacant 

Research Management 01 01 - 

Scientist 138 71 67 

Technical 110 87 23 

Administrative 72 39 33 

Skilled Supporting Staff 110 48 62 

Total 431 246 185 

 

Sl. No. Name of personnel Nature of promotion (Date w.e.f) Date of office order 

Scientist 

1. Dr. Geetanjali Sahay Placed to RGP 10000 13.04.2015 

2. Dr. Chandra Shekhar Sahay Placed to RGP 10000 15.04.2015 

3. Dr. Shahid Ahmed Placed to RGP 10000 28.04.2015  

Technical 

1. Sh. Kailash Narayan SSS to T-1 (13.04.2015) 13.04.2015 

2. Sh. Mohd. Irfan T-5 to T-6 (30.03.2014) 18.05.2015 

3. Sh. C.B. Tripathi T-5 to T-6 (08.04.2014) 18.05.2015 

4. Sh. Haider Ali T-3 to T-4 (10.03.2014) 18.05.2015 

5. Sh. M.K. Tripathi T-2 to T-3 (21.07.2014) 18.05.2015 

6. Sh. Sayyed Julfikar Ali T-2 to T-3 (01.01.2014) 18.05.2015 

Administrative 

1. Sh. Rajendra Kumar UDC to Assistant (29.03.2008) 31.07.2015  

Probation period 

Scientist 

4. Dr. Vijay Kumar Yadav Pr. Scientist  (Plant Breeding) 26.12.2015 
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5. Dr. S.K. Singh 

 

Sr. Scientist  (Agricultural Processing 
Engineering) 

26.12.2015 

6. Sh. Aniruddha Maity Scientist  (Seed Science & Technology) 26.12.2015 

7. Sh. Akram Ahmed  Scientist (Land and Water 

Management Engineering) 

26.12.2015 

Administrative & Skilled Supporting Staff 

1. Sh. Manav Assistant 01.12.2015 

III-MACP 

1. Sh. Shriansh Kumar Dwivedi PS 21.05.2015 

2. Mrs. Kumud Khera PA 26.06.2015 

3. Sh. Ajay Kumar Gaur PA 26.06.2015 

II-MACP 

1. Sh. M.D. Talwar SSS 21.05.2015 

2. Smt. Meena SSS 21.05.2015 

III-MACP 

1. Sh. Viran  SSS 26.06.2015 

2. Sh. Buddh Singh SSS 26.06.2015 

3. Smt. Soma SSS 26.06.2015 

4. Sh. Sibbu Yadav SSS 26.06.2015 

5. Sh. Bhagwan Das Kushwaha SSS 26.06.2015 

6. Sh. Kalicharan Kushwaha SSS 26.06.2015 

7. Sh. Chhote Lal SSS 26.06.2015 

8. Sh. Devi Kushwaha SSS 26.06.2015 

9. Smt. Dropti Pal SSS 26.06.2015 

10. Sh. Rameshwar SSS 26.06.2015 

11. Sh. Manohar Lal SSS 26.06.2015 

12. Sh. Bharoshi SSS 26.06.2015 
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Dr. R.S. Paroda 
Former Secretary, DARE & DG, ICAR & 
Chairman, TAAS, New Delhi 

Dr. Panjab Singh 
Former Secretary, DARE & DG, ICAR 

Dr. Gurbachan Singh 
Chairman, ASRB, New Delhi 

Dr. H.S. Gupta 
DG, BISA 

Dr. V.S. Tomar  
Vice Chancellor, JNKVV, Jabalpur 

Prof. R.R. Hanchinal,  
Chairperson, PPVFRA, Govt. of India, New Delhi 

Dr. S.L. Goswami 
Vice Chancellor, BUAT, Banda 

Dr. N.K. Krishna Kumar 
DDG (Horti.), ICAR, New Delhi  

Dr. J.S. Sandhu 
DDG (CS), ICAR, New Delhi 

Dr. A.K. Singh 
DDG (Agril. Extension), ICAR, New Delhi 

Dr. Biswapati  Mandal 
Pro-Vice Chancellor, BCKV, Kalyani 

Dr. Rajendra Kumar 
DG, UPCAR, Lucknow 

Dr. N.P. Singh 
Director, IIPR, Kanpur 

Dr. U.S. Gautam 
Director, ATARI, Kanpur 

Dr. A.R. Sharma 
Director, DWR, Jabalpur 

Dr. H.G. Prakash 
Director Research, CSAUA&T, Kanpur 

Ms. Kalpana Awasthi 
Commissioner, Banda 

Dr. C.L. Acharya 
Former Director, IISS, Bhopal &  
Member QRT, IGFRI 

Dr. D.V. Deshpande 
Director, BIRD, Lucknow 

Dr. I.S. Solanki 
ADG (FFC), ICAR, New Delhi 

Dr. Srinivas 
Deputy Director, TSFA, Hyderabad 

Dr. Subhash Chandra 
Deputy Director, CSAUA&T, Kanpur 

Prof. K.L. Chopra 
IIT, Delhi 

Dr. R.S. Reddy 
DGM (FM), BIRD, Lucknow 

Dr. N. Nadarajan 
Former Director, IIPR, Kanpur 

Prof. G.L. Datta 
IIT, Kharagpur 

Dr. B.N. Singh 
Former Director, NRRI, Cuttack 

Dr. Masood Ali 
Former Director, IIPR, Kanpur 

Dr. Sanjeev Gupta 
PC (MULLaRP), IIPR, Kanpur 

Ms. Sawsan Hassan 
ICARDA, Jordan 

Dr. J.P. Yadavendra 
Member,  QRT, IGFRI 

Dr. Mounir Louhaichi 
ICARDA, Jordan 
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Dr. K.S. Ramachandra 
Member, QRT, IGFRI 

Dr. K.K. Datta 
Member, QRT, IGFRI 

Sri. Jai Singh Chauhan 
Member, IMC, IGFRI 

Dr. P.S. Pathak 
Member, QRT, IGFRI & Ex-Director, IGFRI  

Dr. Jitendra Singh Chauhan 
Scientific Advisor, Min. of Agriculture, New Delhi 

Sri. Devendra Singh 
Member, IMC, IGFRI 

Dr. Ruchi Srivastava 
ICRISAT, Hyderabad 

Dr. P.C. Singh 
Technical Secretary, UPCAR, Lucknow 

Dr. Pritam Chandra 
Former Director, IISS, Bhopal 

Dr. S.K. Chaturvedi 
Head, IIPR, Kanpur 

Sri.  Ratnesh Kumar 
SAO, IISR, Lucknow 

Dr. P.S. Banerjee 
IVRI, Izatnagar 

Dr. P.S. Basu 
Member, IMC, IGFRI 

Dr. Jagdish Singh 
Member, IMC, IGFRI 

Sri. Balbhatra Yadav 
CEO, AH, UP Govt., Lucknow (U.P.) 

Sri. Ashwani Garg 
F&AO, ICAR, New Delhi 

Dr. U.C. Sharma 
Member, RAC, IGFRI 

Prof. N.K. Bajpai 
Director (Extension), BUAT, Banda 

Dr. K.T. Sampath 
Member, RAC, IGFRI 

Dr. Menhi Lal 
Member, RAC, IGFRI 
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DIRECTOR

Dr. Probir Kumar Ghosh, Ph.D., FNASc., FNAAS

SCIENTIFIC

Division of Crop Improvement

Dr. P. Kaushal Principal Scientist (Genetics & Cytogenetics) upto 20.02.2016

& Head

Dr. P. Saxena Principal Scientist (Plant Pathology) & I/C Head

Dr. N.K. Shah Principal Scientist (Entomology)

Dr. V.K. Yadav Principal Scientist (Plant Breeding)

Dr. S. Ahmed Principal Scientist (Plant Breeding)

Dr. (Mrs) G. Sahay Principal Scientist (Genetics & Cytogenetics)

Dr. M.K. Srivastava Sr. Scientist (Biochemistry)

Dr. K.K. Dwivedi Sr. Scientist (Biotechnology)

Dr. D.C. Joshi Scientist (Plant Breeding)

Dr. Tejveer Singh Scientist (Genetics)

Sri.  A. Radhakrishna Scientist (Biotechnology)

Dr. Rameshwar Prasad Scientist (Genetics)

Dr. Sevanayak, D Scientist (Plant Physiology)

Sri.  Rahul Gajghate Scientist (Genetics & Plant Breeding) w.e.f. 12.10.2015

Sri.  Maneet Rana Scientist (Agricultural Biotechnology) w.e.f. 12.10.2015

Division of Crop Production

Dr. Sunil Kumar Principal Scientist (Agronomy) & Head

Dr. J.B. Singh Principal Scientist (Ag. Meteorology)

Dr. S.K. Rai Principal Scientist (Ag. Meteorology)

Dr. A.K. Dixit Sr. Scientist (Agronomy)

Dr. Sita Ram Kantwa Sr. Scientist (Agronomy)

Dr. Srinivasan R. Sr. Scientist (Microbiology)

Dr. D.R. Palsaniya Sr. Scientist (Agronomy)

List of Personnel
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Dr. Mukesh Choudhary Scientist (Agronomy)

Dr. Kiran K. Tirumala Scientist (Agronomy)

Sri.  G. Prabhu Scientist (Agronomy)

Sri.  Manoj Chaudhary Scientist (Soil Science)

Dr. Mahendra Prasad Scientist (Soil Science)

Division of Grassland and Silvipasture Management

Dr. R.V. Kumar Principal Scientist (Plant Breeding) & Head

Dr. J.P. Singh Principal Scientist (Geography)

Dr. Shiv Nath Ram Principal Scientist (Agronomy)

Dr. Sunil Kumar Principal Scientist (Horticulture)

Dr. A.K. Singh Sr. Scientist (Plant Breeding)

Dr. H.V. Singh Sr. Scientist (Plant Pathology)

Dr. Nur Salim Ekka Scientist Sr. Scale (Geography) upto 31.12.2015

Dr. Dibyendu Deb Scientist (Ag. Statistics)

Dr. Amit Kumar Singh Scientist (Ag. Meteorology) w.e.f. 07.03.2016

Division of Plant Animal Relationship

Dr. A.K. Misra Principal Scientist (Animal Nutrition) & Head

Dr. N. Das Principal Scientist (LPM)

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)

Division of Seed Technology

Dr. R.V. Kumar Principal Scientist (Plant Breeding)

& I/C Head

Dr. D.R. Malaviya Principal Scientist (Plant Breeding) upto 31.08.2015

Dr. D. Vijay Sr. Scientist (Seed Technology)

Dr. C.K. Gupta Scientist (Plant Physiology)

Sri.  Aniruddha Maity Scientist (Seed Technology)

Sri.  Manjunatha N. Scientist (Plant Pathology)

Sri. Vinod K. Wasnik Scientist (Agronomy)

Sri. Sanjay Kumar Scientist (Seed Science & Technology) w.e.f. 12.10.2015
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Division of Farm Machinery and Post Harvest Technology

Dr. P.K. Pathak Principal Scientist (ASPE) & Head

Dr. P.N. Dwivedi Principal Scientist (Animal Nutrition)

Dr. C. S. Sahay Principal Scientist (FMP)

Sri.  B. Narsimlu Sr. Scientist (SWCE) upto 20.06.2015

Dr. Sanjay Kumar Sr. Scientist (APE)

Sri.  Akram Ahmed Scientist (L&WME)

Division of Social Sciences

Dr. Khem Chand Principal Scientist (Dairy Economics) & Head

Dr. P. Sharma Principal Scientist (LPM)

Dr. (Mrs) M. Suman Sr. Scientist (Ag. Extension)

Dr. (Mrs) S. Pandey Sr. Scientist (Home Science)

Dr. Satyapriya Sr. Scientist (Ag. Extension) upto 30.04.2015

Sri. Ashok Kumar Scientist SG (Ag. Statistics) upto 31.08.2015

Dr. Vikas Kumar Scientist (Ag. Economics)

AICRP (Forage Crops) Coordinating Unit

Dr. A.K. Roy Principal Scientist (Genetics & Cytogenetics)

& Project Coordinator

Dr. R.K. Agrawal Principal Scientist (Agronomy)

Dr. Ashutosh K. Mall Sr. Scientist (Plant Breeding) upto 10.09.2015

Dr. (Mrs) Ritu Mawar Sr. Scientist (Plant Pathology) upto 30.04.2015

Regional Research Station, Avikanagar (Rajasthan)

Dr. S.S. Meena Principal Scientist (Plant Breeding) &

Officer-in-Charge

Dr. R.P. Nagar Sr. Scientist (Seed Technology)

Regional Research Station, Dharwad (Karnataka)

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 Sr. Scientist (Seed Technology)

Dr. N.S. Kulkarni Sr. Scientist (Ag. Entomology)

Dr. (Mrs) Edna Antony Sr. Scientist (Plant Physiology)
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Regional Research Station, Srinagar (J & K)

Dr. Dilip K. Verma Principal Scientist (Genetics & PB) & Officer-in-Charge

Dr. S. Radotra Principal Scientist (LPM)

Dr. Suheel Ahmad Scientist (Forestry)

Sri.  Nazim Hamid Mir Scientist (Agronomy) w.e.f. 12.10.2015

TECHNICAL

Dr. M.S. Sharma Chief Technical Officer & Farm Manager

Sri.  G.R. Deshmukh Chief Technical Officer

Dr. R.K. Verma Veterinary Officer

Sri.  O.N. Arya Chief Technical Officer

Sri.  P.K. Karpe Chief Technical Officer

Sri.  J.L. Singh Chief Technical Officer

Dr. R.K. Sharma Assistant Chief Technical Officer

Sri.  R.P. Yadav Assistant Chief Technical Officer

Sri.  P.K. Dwivedi Assistant Chief Technical Officer

Sri.  P.K. Tyagi Assistant Chief Technical Officer

Sri.  A.K. Saxena Assistant Chief Technical Officer

Dr. A.K. Srivastava Assistant Chief Technical Officer

Sri.  R.D. Rai Assistant Chief Technical Officer

Sri.  Avinash Chandra Assistant Chief Technical Officer

Sri.  O.P. Singh Assistant Chief Technical Officer

Dr. R.S. Parihar Assistant Chief Technical Officer upto 30.06.2015

Sri.  V.D. Chhabra Assistant Chief Technical Officer

Sri.  S.C. Richharia Assistant Chief Technical Officer

Mrs. S. Bhargawa Assistant Chief Technical Officer

Sri.  Indra Pal Singh Assistant Chief Technical Officer upto 31.01.2016

Mrs. Seema Khatri Assistant Chief Technical Officer

Sri.  L.N. Singh Senior Technical Officer

Sri.  K.P. Rao Senior Technical Officer

Sri.  R.B. Bhondele Senior Technical Officer

Sri.  S.D. Singh Senior Technical Officer

Dr. D.K. Singh Senior Technical Officer

Dr. A.K. Pandey Senior Technical Officer

Sri.  J.P. Upadhyay Senior Technical Officer

Sri.  Sridayal Senior Technical Officer
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Sri.  Ram Asrey Senior Technical Officer

Sri.  Mayank Bhushan Senior Technical Officer

Sri.  Rajendra Singh Senior Technical Officer

Sri.  B.K. Pandurangaiah Senior Technical Officer

Sri.  K.B. Sehgal Senior Technical Officer

Sri.  Pratap Singh Senior Technical Officer

Sri.  Iqbal Ahmad Senior Technical Officer

Sri. Vipin K. Verma Senior Technical Officer

Sri.  P.C. Gehlot Senior Technical Officer

Sri.  H.K. Agrawal Senior Technical Officer

Sri.  Mohd. Irfan Senior Technical Officer

Sri.  C.B. Tripathi Senior Technical Officer

Sri.  Manoj K. Sharma Technical Officer

Sri.  Satya Naresh Singh Technical Officer

Sri.  P.N. Ahirwar Technical Officer

Sri.  Sushil K. Khare Technical Officer

Sri.  Dinesh Kumar Technical Officer

Sri.  S.K. Bhadoria Technical Officer

Sri.  N.K. Tripathi Technical Officer

Dr. H.C. Pandey Technical Officer

Sri.  O.P. Yadav Technical Officer

Sri.  S.M. Singh Technical Officer

Sri.  K.L. Meena Technical Officer

Sri.  Rajesh K. Singh Technical Officer

Sri.  U.P. Singh Technical Officer

Sri.  Ami Chand Technical Officer

Sri.  Neeraj K. Dubey Technical Officer

Sri.  Kapil Kumar Technical Officer

Sri.  Ashok K. Singh Technical Officer

Sri.  Rajesh K. Sharma Technical Officer

Sri.  Harish Chandra Technical Officer

Sri.  Raj Kapoor Singh Technical Officer

Sri.  Ganga Sagar Yadav Technical Officer

Sri.  Shailendra Sinha Technical Officer

Sri.  Prem Swaroop Technical Officer

Sri.  Dheeraj K. Dhingra Senior Technical Assistant

Sri.  R.S. Chauhan Senior Technical Assistant
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Sri.  Haider Ali Senior Technical Assistant

Sri.  D.K. Niranjan Senior Technical Assistant

Smt. Anita Srivastava Technical Assistant

Sri.  Pawan Kumar Technical Assistant

Sri.  Gopal Lal Meena Technical Assistant

Sri.  Zulfikar Ali Technical Assistant (Driver)

Sri.  Chotey Khan Technical Assistant (Driver)

Sri.  V.K. Gupta Technical Assistant

Sri.  S.V. Shinde Technical Assistant

Sri.  Babu Lal Bairwa Technical Assistant (Driver)

Sri.  M.K. Tripathi Technical Assistant (Driver)

Sri.  Laxman Senior Technician

Sri.  Radhacharan Technician (Driver)

Sri.  K.K. Khare Technician

Sri.  H.N. Sharma Technician

Sri.  M.K. Vishwakarma Technician

Sri.  V.N. Pathak Technician

Sri.  Mathura Singh Technician

Sri.  Ramesh Technician

Sri.  Sivhari Technician

Sri.  Ram Singh Technician

Sri.  Khubi Ram Technician

ADMINISTRATIVE

Sri. M.K. Mulani Finance & Accounts Officer

Sri. Keshav Dev Asstt. Director (Rajbhasha) upto 25.05.2015

Sri. K.K. Sharma Asstt. Administrative Officer

Sri. Rakesh Kumar Asstt. Administrative Officer

Sri. Gautam Saxena Asstt. Administrative Officer

Sri. Narain S. Rawat Asstt. Administrative Officer

Sri. H.S. Yadav Asstt. Administrative Officer

Sri. M.C. Jetwani Asstt. Administrative Officer

Sri. Vijay K. Tiwari Asstt. Administrative Officer

Sri. P.K. Pandey Asstt. Finance & Accounts Officer

Sri. Sriansh K. Dwivedi PS

Sri. A.K. Chaturvedi PS
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Sri. Prem Chand PS

Smt. Kumud Bhatia PS

Sri. Ajay K. Gaur PS

Sri. Jagdish Prasad PS

Sri. Kriparam PS

Sri. Sanjay Rajak Assistant

Sri. D.K. Namdev Assistant

Sri. Chandrasekhar Assistant

Smt. Neelam Swarnkar Assistant

Sri. Arvind Yadav Assistant

Sri. R.K. Nayak Assistant

Sri. Yashpal Assistant

Sri. Faiyaz Khan Assistant

Smt. Shobita Pillai Assistant

Sri. Amit Kumar Assistant

Sri. R.S. Negi Assistant

Sri. Manav Assistant

Sri. Saurabh Assistant

Sri. V.K. Paliwal Assistant

Sri. Rajendra Kumar Senior Clerk

Smt. Shakun Baghela Senior Clerk

Sri. Sanjay Kumar Senior Clerk

Sri. Rajkumar LDC

Ms. Neha LDC

Sri. Hariram LDC

Sri. Kashiram LDC

Sri. Uma Shankar LDC

Sri. H.P. Khaddar Gestetner Operator
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