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Technology commercialisation:

mineral mixture for
small ruminants

Commercial mineral mixtures
comprising the essential minerals are
 of sheep & go available for large ruminants like cattle and
L =l buffalo. Small ruminants like sheep and goat

have specific mineral requirements, which is
quite different from the large ruminants. Specific mineral mixture formulations
for small ruminants are commercially not available. Of late, sheep and goat
rearing is transforming from extensive to semi-intensive in some regions.
Realising this, a research project was undertaken at NIANP, Bangalore to
formulate specific mineral mixture for sheep and goat and test their efficacy to
improve growth and health. Depending on the mineral requirement of sheep
and goat, their feeding habits, mineral status of feeds and fodders used and
identify the most limiting minerals, specific mineral mixture formulations were
made for sheep and goat. These formulations were tested in sheep and goat in
organised farms and found to improve growth and immunity. Based on the
findings, the technology was commercialized popularise the with NANDI
Agrovet Private Ltd., the technology could be upscaled and meet the demands
of farmers.

Research Highlights

Protein marker for detecting putative motility in buffalo and cattle
semen

e it L
MoU signed between NIANP & Nandi Agro Vet Ltd., for
commercialization of sheep & goat mineral mixture

In the process of developing a suitable assay to screen sub-fertile buffalo bulls,
an attempt was made to characterize the fertility associated proteins namely
CatSper (a pH-dependent sperm-specific calcium ion channel of human and
mouse sperm) and TIMP-2 (tissue inhibitor of metalloproteinase-2) in buffalo
semen. In both buffalo and cattle spermatozoa, CatSper-1 of approx. 22.2 kDa
was detected. Specifically in buffaloes, CatSperl proteins were found to be
localized at the post-acrosomal and principal piece regions of spermatozoa.
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Besides, five CatSper3 immunoreactive protein bands
of 59.7, 51.3, 39.5, 29.5 and 20.0 kDa were detected in
buffalo sperm extracts. The low motility of buffalo
spermatozoa were associated with aberrant
expression of CatSper-3 ion channel proteins. In both
buffalo and cattle, two molecular weight forms of
TIMP-2 (22.4 and 17.8 kDa) were detected in seminal
plasma and significantly lower expression of TIMP-2
were found to be associated with low sperm motility.
Thus, TIMP-2 protein was identified as a putative
motility marker for buffalo and cattle semen. Which
could help in enhancing fertility in buffaloes at farm
gate level.

Immunolocalization of CatSperl proteinsin buffalo spermatozoa

High L
motilics inaldiis
buflsle hisfsilo

e wperm

[
|kDal 1 Fi 3 4 5

tg— 50.7 kDa

: q — 51} kDs

L | +— 395 hDa
sk S —

e nan

L -_ = 249 kD
- ] e . £— 0.0 kDR
a0 F vy
- .
# L]
11— J .
— ¥ g 10.E kiDa

Aberrant expression of CatSper3 immunoreactive proteins in
low motility buffalo sperm extracts. Lanes 3-4 displayed
abnormal presence of 24.9 kDa and 10.8 kDa CatSper3
immunoreactive bandsin low motility spermatozoa
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Western blot detection of TIMP-2 protein in buffalo and cattle seminal
plasmas. Approximately 20 g of proteins/lane were separated using a
uniform 15% polyacrylamide gel. Two molecular forms (22.4 and 17.8 kDa)
of TIMP-2 proteins were detected in buffalo and cattle seminal plasmas
using polyclonal rabbit anti-human TIMP-2 antibody. Lanes 1-3: seminal
plasmas from high motility ( 70% motility) buffalo spermatozoa; Lanes 4-
6: seminal plasmas from low motility (40% motility) buffalo spermatozoa;
Lane 7: buffalo serum; Lane8: seminal plasma from high motility ( 70%
motility) cattle spermatozoa; Lane 9: seminal plasma from low motility (
40% motility) cattle spermatozoa.
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Developing repository of rumen bacteria

Rumen bacteria from domestic ruminants viz; cattle,
buffalo, sheep and goats were isolated and
characterized microbiologically and biochemically.
Eighteen bacterial isolates from sheep was cultured and
further processed for DNA extraction, amplification,
cloning in suitable vectors, transformation positive
clones selection and then sequencing. These cultures
were belong to Streptococcus sp. The bacteria that have
been identified and added to repository are:
Streptococcus infantarius subsp. infantarius,
Streptococcus lutetiensis, Streptococcus bovis,
Streptococcus equines, Clostridium bifermentans,
Escherichia coli, Clostridium botulinum A3 and
Clostridium sp. Additionally three more gram positive
live anaerobic cultures namely Bacilllus nealsonii
(VTCCRM000020B), Clostridium beijerincki
(VTCCRMO000021B), Clostridium sartagoforme
(VTCCRM000022B) were submitted to the repository
by Anand Agricultural University. The phylogenetic
analysis of few bacterial isolates obtained have been
studied.
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Phylogenetic analysis (MEGA 4) of bacteria isolated in the present
study

Streptococcus bovis

Effect of dietary fungal phytase supplementation
onthe performance of broiler chicken

Effect of fungal phytase supplementation on the
performance of broiler chicken fed on maize- soybean
based diet was evaluated. Two fungal isolates
Aspergillus awamori (NCIM 885) and Aspregillus
foedidus (isolated from soil) showed good phytase
activity and therefore finally selected for the bulk
production of phytase in laboratory using
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immobilization technique. Through immobilization of
fungus, phytase activity of 80-100 FTU/ml was obtained
within 6-10 days of incubation at a regular interval.
Activity of phytase enzyme produced in lab was stable
over wide range of temperature (30-70°C) and pH (3.5-
6.5). 192 birds divided into 4 groups were fed on maize-
soybean based diet supplemented with inorganic P
(positive control, T-1), low P (0.45% available, negative
control, T-2), lab phytase (T-3) and commercially
available phytase (T-4). Supplementation of phytase
enzyme @ 500 FTU/ml from both the commercial and
lab sources could replace 0.12% of the available or non-
phytin P in broiler diet. However, feed intake, body
weight gain and meat yield was lower in the broilers
receiving lab produced phytase enzyme as compared to
birds receiving commercially available phytase.
Supplementation of both lab phytase and commercial
phytase reduced the excretion of P by 30%. It may be
concluded that lab phytase produced by immobilization
can replace phytin P up to 0.12% in the diet of broiler
chicken.

Awards / Recognitions

Dr. S. B. N. Rao, Principal Scientist, was conferred
the Fellow Award of Society for Applied
Biotechnology for the year 2012.

Dr. A. Thulasi, Senior Scientist was conferred the
Fellow Award of Society for Applied Biotechnology
forthe year2012.

Dr. P. K. Malik, Senior Scientist was conferred the
Fellow Award of Society for Applied Biotechnology
forthe year2012.

Valedictory function of Model Training Course
on 21-02-2013
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Valedictory function of VTC Hands on Training
Programme on 18-03-2013

|
Valedictory function of Trainers Training Programme
I on 06-06-2013 I

Personnel
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Dr. C.S. Prasad, Director felicitating Sri Basavaraja,
T.O (T-9) on his superannuation on 31-01-2013

Publications

Technical bulletins/Folders

Plant derivtives:
Ideal agents to combat afatoxins

Complete feed Block
iable techr stock Feeding and Management of Goats

Early embryonic
mortality in buffalo :
A New Look

i T
o A :

A calf per year
for profitable dairying
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2" Innovative and Progressive Farmers Meet
Events g

The Second Innovative and Progressive Farmers Meet was
held on 24" January, 2013. Dr. S. Ayyappan, Secretary DARE &
DG, ICAR was the chief guest of this function. Padmashree Dr.
M Mahadevappa, Former VC, UAS, Dharwad and Former
Chairman, ASRB, presided over the function. Dr. K D Kokate,
DDG (AgExt.), ICAR; Dr.K M L Pathak, DDG (AS), ICAR; and Dr.
Renuka Prasad, VC, KAFSU, Bidar were the guests of honour.
Ten selected progressive farmers were felicitated on this
occasion. They shared their experiences and innovations
with the fellow farmers. About 150 farmers attended the
meet. In the scientist-farmer interaction session, a panel
discussion was held under the chairmanship of Dr.
Narayangowda, VC, UAS, Bangalore, wherein queries of
farmersinrelation to livestock farming were answered by the
experts from different departments. The dignitaries released
several technical bulletins and 'Feed Assist": a farmer friendly
ration formulation program was also launched by chief guest.

LA il :

Sports events held on 15-01-2013

N

IMC meeting held on 17-01-2013 Dr. M. M. Pandey, DDG (Engg), interacting with

I scientists on 19-01-2013

RAC Meeting held on 15-02-2013 Sri G.C. Pati, Secretary, DAHD & F, Gol interacting
I I with scientists on 31-01-2013

Dr. T.G. Nagaraja of KANSAS state university

Republic day celebration on 26-01-2013 interacting with scientists on 07-02-2013
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Dr. P. Redanna, Director, NIAB interacting with
scientists on 22-02-2013

Seminars/ lectures

SINo Month
1 Feb 2013

_Presenter

Prof. Dr T G Nagaraja of
‘ _ Kansas State University, USA
2 Dr. PSP Gupta, Principal

Feln2ly _ Scientist, Animal Physiology
3 Mar, 2013 Dr._ K Gmdha}r! Senior Scientist,
_ ~ Animal Nutrition
4 May, 2013 M_rs Sre_ja Ajith, PhD Scholar,
| ~ Microbiology
5 May, 2013 Dr.Sumanta Nandi, Sehior
~ Scientist, Animal Physiology
6 June, 2013 S Parthipan, PhD Scholar

~ Biochemistry

Laboratory Profile

Molecular biology lab

The Molecular Biology Laboratory of the institute was
established in 1998 with the vision of creating a state-of-the-
art facility for conducting research in the advanced area of
functional genomics such as proteins, transcripts, and
regulatory small molecules. Some of the research facilities
include ultracentrifuge and other refrigerated and non-
refrigerated centrifuges, ultrasonic processor, tissue
homogenizers, gel electrophoresis system for proteins and
nucleic acids, imaging systems for chromogenic,
fluorescence and radio-labelled gels, fast pressure liquid
chromatography system, in vitro prokaryotic and eukaryotic
cell culture facilities for recombinant protein production and
otherinvitro experiments, DIC and fluorescent microscopes,
shaking incubators, gradient and real-time PCR systems,
micro-plate reader, isoelectric focussing system etc.

Salientachievements

e Characterized and identified several estrous cycle
and pregnancy-specific uterine luminal fluid and
endometrial proteins that may play a role in
conception, establishment and maintenance of
pregnancy in buffaloes.

e |dentified proteins relating to regression of corpus
luteum

e Characterized the status of several antioxidant
enzymes of buffalo oviduct and endometrium and
the mechanism of their modulation during estrous
cycle and early pregnancy. Submitted several cDNA
sequences of buffalo reproductive tract antioxidant
genesto NCBI (GenBank)
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Sri Tariq Anwar, Honorable MoS (Agriculture), Gol
visited NIANP on 29-05-2013

-#

Dr. Devakumar, ADG (Education), interacting
with scientists on 07-06-2013

Topic
Feed safety

Role of WNT signaling in granulosa cell
estradiol synthesis in cattle
Crop Simulation Modelling

Use of Microbes for Environmental
Management.

Mechanistic insights of wound healing
(tissue repair)

Next Generation Sequencing Technology:
Application in Animal Reproduction

e Cloned and confirmed the sequence of major buffalo
PAG transcript of fetal cotyledon and caruncular
tissues.

e Identified a putative motility marker for buffalo and
cattlesemen
Currentfocus of research

e Development of pregnancy diagnosis assay for
buffaloes based on already available marker

e Exploring the newer markers of pregnancy in cell
free body fluids of buffaloes

e Identification of sub-fertile buffalo bulls using
molecular markers

e Development of suitable semen extender for
improved post-thaw motility of buffalo semen.
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Forthcoming events

SI No Name of the event Duration Dates/period

1. | Independence Day 15. 08. 2013

2. | IMC meeting 1day August 2013

4. | Hindi Fortnight 14.09. 2013- 28. 09. 2013
Short course on ‘Precision feeding and

5. nutrlger_lomlc modulation of underlying physplogy 10 days 04.09.2013 -13. 09, 2013
to ameliorate stress and promote production in
livestock’

6. | Ganesh Chaturthi 09. 09. 2013
PMC meeting 1day 28.09. 2013
Midterm Expert Committee meeting for research

8 projects evaluation 2012-13 Lday 29.09.2013

9. | Ayudha Puja 14.10. 2013
Winter School on ‘Climate change and Abiotic

10. | stress management in livestock: Basic concepts 21 days 05. 11. 2013 - 25. 11. 2013
and amelioration measures’

11. | Agricultural Education day November 2013

12. | National Integration & Kannada Rajyotsava 19. 11. 2013

13 !nstltutg Foundation Day & Scientist-Farmer 1 day 24,11 2013
interaction meet

nEfeElaEMIP urfubxErETMIURE: NEOK UbgRjEl

nezEAH Mi st Ztiltet iqE”Eh

abtrt AU phxE efxt UEgEjET nEzE Mi [strt ifh AbutzrMi ZEIEef itiuéE Mil xEEJE
uEihtlertMi ZEiIEet Tof th Enfsfok W | pEQ ARU ofMIUT efixE NEO! UcEjEl
mEZEAE Mil [SEL pfl TuflzEL ZETIEek ifiufe MiD AbutzrEMiiEE WERET W eff IMi 0fQ
UEqE jET nfzE /AR Mip qfEaf XE IpE3E Wi | nEUiE NEO: UghjET nEzEAE M Tsfrf TutizEx
ZE1IEet Tof”EhE urfEubxEETrMi Ane xE AptT iEMi Enesfok? IEWT Wi AfefMist Sz
Mii MIN: 86 oF pEQ! AR ofMIUT nEESEIE MIE urfubxEErf MIB iEUW aBWIEiEE Mi xEZjE
IMirtE eff UWE Wi, CxE Ej e MiE qFWXEXE MIUE WIL £ 2 NEO: UEQR jET nEzEAE MiBi
EinfESMiitE LuE xubbxjre of xEKEEU Mi TsEL Vet nezE néfuéhE Lut ZEUTU Tgirét
TUREEELE XEXGEEIE, ofafSEEU gF LM AIEXEKEEIE néfUrfEefIEE MiD ZEAAFE TufizEL
ZEIEeE of” Ehk iErEEU MIVIE Mi E-~zrt xE MiD afrfl] pEQ AR ofMiUT Mib ZFiIEet
AREZIEMIIE, offf of AEWE) MiD Entsfokfitt, 1ZEsFrt effIE uffsE ARWEU qf
ZtIkek ifivfE M TxjElE Luf xElfofie ZEllEef ifiuE ARS MIE KrffIE f UZEiE
WL TufizEL ZEilEet of”EhE MIE XESEIMIUNE IMGrEE afrff. TufizEx ZETIEef fof"Ehé
MIE pEQI ARU oEMIUT Mi TUEMIEXE ARU XubExj r of nEpEEuf Mif b SE nEEUTX G EiErEE Mi
AVitaFit eFfCE ARUNEUZEE afrfE. AKIEIE XE néfmif TIEMINEE MIE SZEiE WIL pEQI AR
OFMIUT urfubxEErf XE ofWEU AFTjEMI  SEEpE AleEif MIVIE Mi TSEL TufizE ZEiIFet
fof " ENE MEUMIEE MiE: SEEMUInEXE Luf urEEuExEETFEMi of EEIE MiD ARuEzZrEMUIEE jET iEjEE
CxE 1SzZH  qf Mitof MiViE WIL XEXJEEIE 12 1EST LaFbuEOl nEECUEO! [SEiQfOIQI Mi
XEJE MIVEU  IMirEE W TefxExE M CxEMIE  sfpE ATkEMI xE AlkEMi
nEzEntESEMIE §EMI mEWicE|
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AIEXEKEIE XEIZErtE -

abfrt Luf phxEE Mi ElE of Zrfit aflitzEisEitt Mip effct Wit nEEONIE ofMil < -
PEXEE Mil UEITE of nEefIEIE xEofkfl nEEQNIE efxE MIOXmEU (néiLcE
AGKFERUIE ZEGUENE TuETzEx MillszEriof ARHIE nehEst) itjé OTAIDLgREI-2
(oFOiSEE—nEEONIEeE—2 Mi FiEMi AUEUEKEM) Mif nértfal MiUMi Mif EuU
XEEQE MiD mEWICEEIE M iSEL TIESEIE nEUZE Mif TUEMIETXEIE Luf TuEZENNEIE TMirtE
abrff | affrt LUE pExE Mil zEGIERE qf stafpaf 22.2 IMist QEsOIIE MiOXmEU—1
MEEONIE MiE: ZEEeFE abrtE Wi | pEXEE of TuEZEWEMIU MiOXnEU—1 nEEONIE ZEGIEREAE
Mi mEEXOl L ¢léxEtqEsE iEJEE qFZrf ZEQ: f xjEEIEof~ WEIE Wi | CxEMI AIEUET 5
AR Mioxnt)-3 nelitUatl nttOlIE 57.5, 57.3, 39.5, 29.5 Afl 20.0
IMist QESOIE MiE pEl pexE Mii ZEGIENE XE nEéniE xEiE of ZEeft abrt Wi | phx
Mi zEGIERE MID Micf afliézEISEEE Mif qEZrE MIEURE MiOXnEU—3 ArfIE cElEst
MEEONIE Mi XIEErERETISEMIEAE MiD ATpRurt£D MIE Migf WEIEE néfrt afrff | aftr
LuE pExE SEIEE of WI OTAFCLginEI—2 Mi SE xEqriuth (22.4 Lut 17.8
IMistE QEsOIf) MiE ixfoflist nsffefqff of ZFeff afrff TefxIMiE xFofke
ZEGIEREAE MID Asnt aflitzEistitt xE xjEIntiE IMIrEE afrff | CxE mEMIEU xE
OTAECLafrE—2 nEEOTIE MiE affrt Luf péxE of utivE Mip effct Mii IsEL LMi
Zrttit atlitzEiSEEE ofEMiU Mii Ar of x jEEInEiE IMrEE abrff |
AGEIE eFTuEEn Mifuk MIE X jEEIE LuE TUEXIFRU -
MEESEIE UEQFjET nEzEAE efxt affrf, phxt, pEQ, ofMiUT CirfIS xE nfjiMi IMirk
abrt AdtlE efluffhE AL MIE xEagfeflutMiD Luf - efuf—UEErEETIEMI qFEnESQE M
AKEU nEU TuEZENERE IMArEE afrff W | LMisE efiufEhe Miscil xE IrETYsEMi Agst
(QULIEL) ME njEMi MiU, neutlkEit itje Entrf£l ufyMi  2HUF E. coli of
MEnEEREEURE IMrEE abrff | XEMUEUETQEM nénéEiEUE ufESE Y SEEIE Mif: cErETIEE Mil

Vol.2 | No.1 | Jan. - Jun., 2013




AIECHGEE IMirtE afrff | 18 pHEQE XE nEJEM IMirf afrf eFlutthE AR Mif: TutzElEit
MIUIE Mi EnfUEiE xOMOEMIEYXE CIETiIEOEUrExE Entnfefflit CIETIIEOEUrxE,
XOnOEMIEYxE ~ srElOIXEIEixEXE,  xOmOEMIEYXE  offluixE,  xOmOEMIEYXE
CMEECIxE, YsHIxOIQriE  offCTigflOEXE, LxEcEifUicirf  MiEsED,
YsHix0lQrtef offOlstlict A3, YSEHixOIQrtE xnbxFixE Mi Arf of icEIWiE
MuUMu eEIuEEhE Mify qE X Iqq IsElE IMurE a rE | CxEMu AsEEu E AEI S MquE
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obxistxE IIErsExEI Ysf IxOLIOr ofefUiCMip, IEJEE YsEHix0iQrfqf
XEEUOEAEETiEfF Mif: pEl MifE F ZEEigfSE IMirtE afrf |

MiuEMibre TECOIEf nEUNE offrfst qFlafrt Mip EinfESMIifE néU npfuf < -

MiuEMipre TiECOIeE nEUNE MiE offrisfU qElafre MiD  EinfESMIEE nfU npEEut Mip
effict xExGEIE Mi ubWETIEME 200F M afrfl | SE MiutMibrE TiECOKef
LxniUiefsixt  AuffgfUl  (LIEEIARILGE 885) A Lxntliefsixt
MUE‘DQTQ‘XE (Tof—T xE nEjEMi iMﬂr‘E WAE) MiE EIEMi Ac- TIECOieE xE¢irtitt
MESEIZEiE MIUIE Mi ARKEEU nfU nérffafzEEsEE of jEEMI EinfESIE Mi isEL cErlIEiE
IMirtt afrée | TXJEUIMIURE iEMGIETMI MIE néréEaf MIUIE WIL, EnEUEED SEIEE MiutMiE
Xt stafplat 80-100 LTuIOrE/IqEIs XEIGUrEiE M TiECOet LlefCqf
EwgiErelE Mi 6-10 ISIE Mi AISU  nténit WE effitt Wi | nerffabzttstt of
EinfISif TIECOief Mib xEGirfiee nfl itinéqfEIE (30 - 70°C) L nfiLct (3.5

- 6.5) Mif ptl MIED nélitMist nepffut 1WT SZE afrff | 192 offrestl qffafrtt
ME 4 xEofW of IufpEiefit MiUMi, AMiEoETIEMi TUEXTIEUXE  (XEMEUEiGEMi
TEISEE xEofW, T1), qffat xE Migf TiExTiEUxE Enfsfokfit ( 0.45 %
EntsFoktiff, IEMuEUElqEMu TIEISEE xEobW, T2), nérffafztEst EintHISiE TiECOet
(T3) LuE urfubxEiriMi TIECOKet (T4) MiE mEURE of , E—xEErEtofTIE AKEEUIE
VEZEIE Mii xEjE 500 LTilOrE/grist MiD SU xE IMirtE afre | nfreafzEEStE Luf
urfubxEETFEMi XEEREE XE nEEniE TiECOKeE LIeEECqE MiE 500 LTilOrE/ifist nEUhe
MiUIE néU of rEsEU QElafreE of 0.12 nelitzEit Enfsfokt Ajiut A—TiECIONE
TUEXTUEUXE MIE nEliex jEEINERE IMirE eff XEMUEE Wi | plteflt aftyst |EE PEEU Ul
AN ofixE EintESIE rérifalzEsE b EinfHISIE TIECOXE nEURE ufEsE xEEW! of
UrbuEXEEIrEMiD TUECOIEE utEsE xEgfW MR iESEIEE of MigE SZET abrfl | nértfatzEEstt
Luf urEuExEEirEM'u TIECOIeE Mii nEUMIBMIURE xE TUEXTIEUXE Mi quEE‘ierE‘IE 2f|f
WEIE ufEst Afurfrt MIE 30% iEMi MigE IMIrfE eff xEMGIEE W | AVEiE: rw
IIEwMqu IIEMuEsE Eeff XEMUItE Wi IMi nErffatzEEsE EinffISit TIECOKeE Mi nEUnE XE
TUECIONE TiEXTIEUXE MiE 0.12 nelifzEE Mi xifU iEMi offrestU offafrff of
EIEX j EEINERE IMOrEE @ XEMGEE W |
12it]vt AIpEIRUE AR ntaflizElsE IMIxEENE xEqofsEE
12ifirE AlptlEt Luf néafliEzEisE IMIXEIE TofSEIE xEQPEUEW Mit AbriteflE 24
efIREUT 2013 Mit IMirff afrff | CxE AlrtteflE nfl qEZrEAllEI £ Mii A of
QF LxE ArfmEIE, XEICEUE, Milve AIEXEKEEIE ARU [zEaf Tufptat LuE gFWETIES ZEM,
PEEVETYE MOlE AIEXEKEEIE  nEENES, IED 1SssFl EnfixjEit jE.  xEqfEUEW Mip
Akrtotite nbSoE™El QE. Lot ofWESUEmEE, néut MUstnélie, Milie TubpElut+Estre,
KEUUEEQI AR mEuE Akrfl, MilvE UEEETIEMI CErEIE ofQisE, 1SsSET 2EUE Mid abrfl|
CxE AUEXEU nE QF Mi QI MIEMIEC], Enf qEWETIESZEMi (MiluE TuExitU), pEEUiFTrt
MiliE AIEXEKEEIE nEEUES; QE M Lok LsE nffPIMi, Ent ofWETIESZEMI (nézE
TURFEIE), pEEVIETTE Ml AIEXEKEIE nffUiES; QF  UhEMIE néxES, MisErfliE,
MIIEEOMIE LilEgEsE LQIITizEUT xECXE relIEuEixEON, ofTSU TuéizEx AlitijFathe Mi
At of EnfIXEIE jE. CxE AUEXEU nEU SXE CErElIEE IMIXEELEE MIE XxEquEETIEiE pEl
IMirEE afrff TefIWEIE ArEIE AlEpfutt ARU IR TuECEEUE MIE XEEJET IMIXEENEE Mi
XEJE MIErEGQE M SEUEIE  xEEFEE IMUrEE | IMixEIE TqfSEIE xEQEEUEWE M CxE
Alriteflf of stafplal 150 IMIXEIEE 1E IWxxE [SEre| utMEETIEMi-IMixEIE cEctE
XESE MiE AbriEefIf QF IEUErEIfaEEQE, Misttlif, rELLXE, ofiafstEU Mip Akrfafitt
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OF IMirff afrft TefxEMi SEUEIE IMIXEEIEE M ntzEKEIE xEofkel mEzIE Mi efuffof
TuEipEst Tufpeaff M TubzEibfE 2£UF ISL afrf | CxE Abrffefle Mi SEUEIE W
MiD iEMIIEIMD ofsEIONE MiE TufgEEchE aEthEEIrE urfl£ire 2EUE IMireE afrit

efotMi " TiDQI AIXEXO" IEEgEMi IMixEEIE ToPSEutiE UEzEIE GErtU MOVIE uttsE

LMi xEnOut) Mif zEpBUPE QF  LxE ArtmElE, ofZrf ATifjE Mi MU MiofsEE
2{1JF IMirét abréf|

nhréfafzEE St AnfUZE

AGEIUEMi eEiuElubEIE nErEFatzEtsEE
MifréiotMi efTIEEigEYxE Mii Alafof oESE efxE IMi nEEOTIXE, OExEIGin0I AR
TUETErEEQEMiD NEOE AREAE Mi Bt of E3EiE AIEXEKEIE MifrE xEcHisEit MiUlE
Mi ESzrt xt xEXJEIE of whE 1998 f LMi AirfkElIEMI xEukeE régi
AhUEMi eFTUEUEEEIE nérttabzEESEE MiD xjERELE MID atrtl] AsOE xEOinrtef,
nEzZENiEit xEOTnrtet, ol nEzETNitit xEOTnrtet, ASOEXETIEMI nEExExEU, FitMi
WEftlefIEECetU, nfEONIE ARV IrflYsIMI  LixEQE Mi  isfré  efst
UEiEMInEXECESEIE, uEhEeFIEM, nEliESTinif UIQIrEE sfofst efst Mi IsfL Cofiefat
IXEXOGE, iEef Soffuf itUst GiEqEOEAEETI nttsEl, nIEE xErtetMi nEEOTIE Mi
EinfSIE Mi ISEL CIE TuFOE meEMUErEEIOMI ARU rEMIEUEEIOMi xEsE  Miscl
XElutkttrt, QIA DxEl AR nsHUEXED qEEC¢uExMuEm MEIXETAR, EUrESEOECGE
TEIXETAR, xEogf nstO) UIQU nérffatzEsE of Entsfokt XETUEKEEAE of xE MINMi
Wi |

nértEat zEESEE MiD qf Zrf EnésElokEreE

e (fS cf¢i Luf afpfurxji Iizfr afpifzirt shrfioflE AR
AlitafptzErtMistE ntEONIE eff IMi paxE Mil atpekEEUnE, xjEntlE Luf
TIEGEWIE gF LMi oEZrt pEigfMiE ASE MiUiE Wi MiE mEWCEEIEIE LuE
TuEZETVERE MiUNE MiE Mifof nrEFatzEESEE 2008 IMirtE afrff W,

o  MifnExt SErEIOrtQE Mi nElitatofIE XEofkED nEEQTIE Mid mWCEEIE

o  pExt Mi nEefIEIE pEpttaf Mi LOTBYXFIQIO! efllE Mi MiD c DNA
AlECIgIMI ME LIEXETOETARD Miti of efoff IMirfE W

® pixE  qf pEht MIEOEDSFIQIE AU MIVIEMISEU FitMiE Mi néiLefl
(PAG) OExEIGinO Mid YsEiIEaE LuE AlEGif 26Ut nfl2

®  affrf Luf phixE: Mi uflre Mi effct Mi TsFré Z i atlitzElSEEF qEMIU Mip
Zfet

o Wt xE Enésfokf offMiU nfU ARKEEEUIE TIESEIE nfUZE MIE TuEMiExE
PEXEE of aFpfEkEEUNE MiD effct Mi sfrf MUIE.

o pixE of zZPUIU Mi MIETZEMIE GEED ifUSE nESEfE Ml AEKEEU nfU
abpfEubx e effct Mil Istre IErE offMIUE Mi Zfef.

® it off AthEluEMi qPEMIUxE MiE Enfréfat MiUMi - Migf meefIElE utsk
XEEQE Mip mEWCEIE MiVIE|

mUXMIEU / xEqqEElE
QF. LxE.0FT.LIE. URuf, nEKEFIE UEMEETIEM Mif: xEEXEECOIT TIRU LnksHCQ offriEOMilEEsHefi  Mi 26Ut
Tiist AREQ, 2012 xE xtqqEFlIEE IMirE afrfE |
QF. L. ifsEXET, uEFU, UEMEETIEMID Mif: xEEXEECOT TIEU LnEsFECQ) offrEOMIEESEEefl  Mi 2£UE Tisf
ALEQ, 2012 xE xEqqEFIIEE MO afréE |
QF. nfl. Mi. ofistMi, ufFU,  uEMEETIEMI MIE xEExEECOI TIEU LnEsECQ offrfrOMilEEsEefl Mi 26Ut
Tist ALEQ, 2012 xE xEqqFFIIEE IMir afrét |
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Director’s Desk

Though the stake of agriculture to the National Gross Domestic Product (NGDP) has receded from 30
percent in 1990-91 to 14.5 percent in 2011-12, a trend that is expected in the development process of any
economy, it still forms the backbone of development. Structural change in the composition of agriculture
leading to a diversification of Indian agriculture into livestock, horticulture and fisheries since the 1990s is a
landmark development with great challenges and unlimited opportunities. The share of livestock in total
output from the agriculture and allied sectors has increased from 20% in Triennium Ending (T.E.) 1990-91 to
25% in T.E. 2009-10 (at 2004-05 prices). Currently food-grains constitute about one fifth of the total value of
output from the agriculture & allied sector which is less than the contribution from the livestock sector. Being the unique transformer
of natural vegetation to product, livestock is the primal theme of ecological trans-equilibrium. It creates all the year round diverse
employment cushion leveraging an average 35 million human years per annum. This rainbow lining of livestock sector looms a dream
canvas for the Indian agriculture.

With its predicament of *Agrisearch with a human touch’, the Indian Council of Agricultural Research (ICAR) has translated
myriads of farmer friendly technologies in the area of agriculture and livestock farming. Ensembled under its canopy and
embellished with the 'Sardar Patel Best Institute Award-2012", the National Institute of Animal Nutrition and Physiology, has delivered
its share of technologies in the area of livestock feed and reproduction. These include - area specific mineral mixture, bypass
nutrients, complete feed block, adaptation of azolla, use of areca sheath as feed, sheep and goat mineral mixture, efficacy of red
spectrain egg production and development of kits for early pregnancy detection.

These 'discoveries' blossomed the Second Innovative and Progressive Farmers Meet at NIANP on January 24, 2013, with
indelible impressions from a spectrum of stakeholders. The translation of such themes summons wider projection and knowledge
transmittance. At the behest of the Department of Animal Husbandry, Dairying and Fisheries, MoA, Gol,) one Model Training Course
(Feb14-21,2013) and two 'trainers training programme’ ( May 28-June 6 & June 27-July 6,2013) were organized for the field officers of
state animal husbandry departments to equip them with nascent advances in livestock feed quality for its dissemination to the farm
clientele. The institute had also organized a ‘Hands on training programme on isolation and characterization of rumen microbes *
(March 12-18,2013) to vent the cutting edge technologiesin fibre degradation.

The expectations from the institute fuel us to strive continually through quality research, propped on 'motivated multi-
disciplinary team effort' and a ‘demand-driven, responsive, and vibrant * stakeholders. The institute would facilitate need based
research in ongoing and emerging areas of livestock farming to denote productivity increase, reduce gap between potential and
actualyield, and to prepare the country for the challenges of green globalization.

C.S. Prasad
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