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Established in Bangalore as Imperial
Institute of Animal Husbandry and
Dairying.

Renamed “Imperial Dairy Institute”.
National Dairy Research Institute came
into existence at Karnal, at the former
Central Cattle Breeding Farm.
Bangalore facilities became Southern
Regional Station of the Institute.

BSc. Dairying bifurcated into two
branches, namely B.Sc. (Dairy
Technology) and B.Sc. (Dairy
Husbandry); M.Sc. Dairving courses
commenced at Karnal,

Western Regional Station established at
Bombay.

Eastern Regional Station established at
Kalyani (W.B.).

Institute brought under the aegis of
ICAR.

Operational Research Project initiated.
Department of Human Nutrition and
Dietetics established at NDRI, Karnal.
MSc., Ph.D. Programme in Dairy
Engineering commenced at Karnal.

DD (DH) started at Bangalore.

“"Farm Advisory Bureau” and
“Industrial Consultancy Cell” set up.
The Institute recognised as Centre of
Excellence in Animal Biotechnology.
Embryo Biotechnology Centre
established.

The Institute granted “Deemed to be
University” status.

M.5¢. in Biotechnology started.

Birth of Pratham, first IVF buffalo calf of
the world.

20 bedded Hospital Complex set upand
made functional.

National Agricultural Research Project
(NARP) funded through World Bank.
The Institute got recognition as Centre
of Advanced Studies in Dairy
Technology and Dairy Cattle Breeding,.
A two-year National Dairy Diploma
(NDD) course introduced at Southern
Regional Station of NDRI at Bangalore.
The ICAR award (1993-94) for
outstanding KVK conferred on the KVK
located at NDRI

A state-of-the-art Auditorium having
seating capacity of 950 and 2 conference
rooms and 2 meeting rooms made
functional.

A commercial Model Dairy Plant witha

1998

2001

2002

2004
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2007

2009

capacity of 60,000 lit./ day
commissioned for providing practical
training to the students of NDRI
University and to serve as an interface
between Institute and Industry.

A Modern Cafeteria with a seating
capacity of 150 constructed in front of
the Institute Hostels at the cost of 29
lakhs.

Total no. of 9 NATP Projects with
financial outlay of 266.25 lakhs
initiated.

NDRI bagged the Best Annual Report
Award second time in succession for the
vears 1996-97 and 1997-98 in the
category of large ICAR Institutes,

A Guest House with two suites named
as “Kamdhenu” was constructed at
SRS, Bangalore.

Platinum Jubilee of the Institute
celebrated on 7th - 8th April 2000 at SRS,
Bangalore.

Web-site of NDRI was created and
launched by the Hon'ble Union
Minister for Agriculture on 23rd
December 2000

Foundation stone of the Agricultural
Technology Information Centre laid on
1st August, 2001 under NATP project at
NDRI, Karnal,

International Students' Hostel
equipped with modern facilities and
amenities constructed at NDRI, Karnal.
Feed Quality Control Lab. set up to help
keep-strict quality check on feeds being
fed to bovine livestock.

State-of-the=art milking parlour system
introduced in cattle section,

First IVF goatkid bornat NDRL

ATIC centreat NDRI made functional,
New Animal Biotechnology Centre
commissioned.

Creation of Video Conferencing Lab
and Mini Auditorium,

World First Cloned Buffalo Calf and
second cloned calf “Garima” produced
by hand-guided cloning technique at
NDRI.

DST supported Technology Business
Incubator (TBI) facility made
functional.

New Course Curricula for B.Tech in
Dairy Technology and Masters and
Doctoral Programmes introduced.
Reforms in examination system,
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grading system and introduction of
comprehensive exam. for Ph.D.
programme introduced.

Bth Convocaton of NDRI, Deemed
University held in presence of Dr. A. P.
J. Abdul Kalam, Former President of
India.

M.Sc. in Forage Production Introduced
at NDRI, Karnal.

National Academy of Dairy Sciences
Launched at NDRI, Karnal.

Centre of Excellence in Milk Safety
established at NDRI, Karnal

NDRI Recognised as Centre of
Advanced Faculty Training (CAFT) in
the Disciplines of Dairy Production and
Dairy Processing.

Sahiwal Calf “Holi” through Ovum
Pick up (OPU-IVF) technique born on
7th March, 2012.

First ferale calf named 'Mahima' was
born to a cloned buffalo on 25th January
2013,

A male cloned buffalo calf named
‘Swarn' was born on 18th March 2013.
Donor somatic cell used was isolated
from the seminal plasma of an elite bull.
A Diploma in Dairy Technology started
at Southern Regional Station,
Bangalore.

NDRI bagged the Sardar Patel
Outstanding ICAR Institution Award
presented by Hon'ble Prime Minister of
India, Sh. Narendra Modi Ji.

A female cloned calf named “Lalima”
was born 2nd May, 2014.

NDRI signed a MoU with Riddet
Institute, New Zealand to promote
research and academiic collaborations.
A male cloned calf named “Rajat” was
born on 23rd July, 2014.

NDRI produced a clone of endangered
wild buffalo of Chhattisgarh named
“Deepasha” on12th December, 2014,
Garima, a cloned buffalo, earlier bornat
NDRI produced second female calf
named “Karishma” on 27th December,
2014.

A new educational approach “Farmers'
Farm School” of NDRI was started at
village Gorgarh, Karnal.

NDRI got ISO9001: 2008 certification.
NDRI implemented MIS/FMS to
carryout administrative and financial
activity of the Institute.

Ensure availability of quality milk and milk products at affordable cost, livelihood security to the producer and profitability to the dairy
sector through adoption of appropriate technologies and human resource development.

To serve the cause of dairying by developing quality human resource and suitable technologies related to the production, processing and
marketing of milk and milk products, and their dissemination for the benefit of dairy industry, farming community and the Nation.

Provide R&D supporl towards generation and .
dissemination of knowledge towards improved national
milch herd for milk production enhancement, greater .

productivity of dairy industry and management aspects of

the dairy profession leading to the social, economic and
environmental benefits to the Nation as well as contribute B
towards manpower development programmes.

Institutions.

Conducting research in the areas of Dairy Production,
Processing and Marketing.

Demand driven “Human Resource Development” to
meet the requirements of Dairy Industry and R&D

Dissemination of innovative dairy production and

processing technologies for socio-economic
transformations.
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IMERT S SFHE AN, T 2014—15 Bl
TP GRITET 3TTTa & TR Bl §Y 31 3TN
B T 3THA B &1 S | 39 Ui # S orfayM,
187071, TR Ta §9 BRIHAT DT 3G B B forg
HEIH §RT G HRiGerl & & ¥ Heayol
USR] BT IS fHam T B | el
39 YPR I FaRd fPar s fh 33w & 39
Gfciftad S vl Ud gl BRIV BT 6qul
IRTT TIT FRATE |

I & UM U9 fabRT Yl &1 sAR
JFREd va GRaRed Jgae™ BRIGH & &R
IR 31feres drcTe et B 1 57 ST e SHRIgA!
H 72 IIRAMIT qT 54 91 fad Ferar
Tt ST IRATSTIS TR SR gl &1 8 | AR
IARRTC A= IHEH GRAGHN 77
SHFEHAT ¥ e S FEiReT R S dfers
fafgm JaUW (ST —SITTEr) gRAeHr,
O =0 SERI W dfdes 3ra JFaRar
& FYAN TN faP W gl I B, IRAII,
AR IR aRRfad] & forg fesmee fave 19
TR YOI SIERT & AP 1R gel-guilels
RIS, 8 H RWTSD SHaTUfai dem oA
JRRIET Srufdel & ydem @ forw ufhamall
T AHBIGIU] TR TSN IAfhHI-sToiel
IRATSHT T & & | T S ST TR

PREFACE

It gives me an immense pleasure to present
before you the Annual Report of NDRI for
the period 2014-15. The report chronicles the
significant achievements of the Institute in the
area of Dairy Research, Education, Extension
and related activities initiated to strengthen
these programmes. The information has been
so arranged that it provides a holistic view of
this premier dairy Institute of the country and
its functioning,.

The research and development activities of
NDRI got further fillip through its mandate
oriented and well-structured research
programmes comprising 72 in-house and 54
externally funded research projects, which
included four International collaborative
research projects including German Academic
Exchange Services (DST-DAAD) project on
regulation of gene linked to fertility, Indo-UK
project on Development and application of
lactic acid bacteria on designer dairy products,
Indo-New Zealand project on Development of
resilient probiotic foods designed for the Indian
market conditions and Indo-South Africa
Brazil project on validation of procedures for
the management of heat resistant spoilage
and pathogen i.e. bacteria in milk. NDRI has
been successful in getting external funding
from almost all leading national funding
agencies i.e. Department of Biotechnology
(DBT), Department of Science and Technology
(DST), National Bank for Agriculture and

7 —
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IR ) T IYUTAT TG SR fa9mT (S T var <)
1 I TeRIdT YT R A A% NEI |

TR 7 P FAM S~ PRSP FANTT B &
H I faeerar wenfiq & § Hwel & B
JIHE 2014 B AMCHT THE FAH Hesl &
ST gt | wRifaa f2 9 & faaifsa |mifes
PIRIBIST BT TN HRS 23 Jals 2014 B
MY T4 ¥ IO’ AME FEl Bes Bl o
BT | IRE f&aR 20 1 4 1 'SIRN A FATT
Pl BT T Tl | ST STRT TS STl 39
P FA A1 T BRIIIG | U1 GReET ¥ @
T AT IRA-2 7 27 GHIR 20 1 4 DA
U9 §RT HREAT TS Feld Besl B ofH &7 |
T3 <o PIRTBIS BT ST RSP U BRA
2015 ' IAYAT THS Tl Bl BT T4 gaTT |
TSRS B Ig WF eI & & 7 &g
HeTqUT SYATERT 31q 3779 ¥ fwg Repre & qen
Y2014 F WS g A T91 T & | g
st e Efefhd fear # af 2014
P 20 SR § 39 HEAH H T X8 FAlT
BRIHH BT A1GT T eI T E |

O GHEPRUT B & H O HS@YUl AL
SufeTeerdn gz R ofcd AIfSTA arel TRRgd
TAIIRT TN T 1, TRAITIT 319 5
ETRA FhaTTd 78 U SRIR = b1 Ueb e
Il @1 715 | >1a Wrefires! 9fsa &1 TR 9%
fIRYT & SR Ao aeH d1 ReRdl e &
T weife |aT el slaeeie R g

Rural Development (NABARD), National
Dairy Development Board (NDDB), National
Bureau of Agriculturally Important Micro-
organisms (NBAIM), National Fund for
Basic and Strategic Research on Agriculture
(NFBSARA), Ministry of Food Processing
Industries (MoFPI), Department of Atomic
Energy (DAE), Indian Council of Medical
Research (ICMR) and Department of Animal
Husbandry and Dairying (DAHD).

The Institute has been continuously successful
in establishing its forte in the area of cloning
by producing many cloned calves one after the
other. A female cloned calf named ‘Lalima’
was born on May 2, 2014. A male cloned calf
named ‘Rajat’, using somatic cells, isolated
from the frozen-thawed semen, was born
on July 23, 2014 by normal parturition. A
female calf named ‘Deepasha’ was born
on December 12, 2014. Deepasha is a clone
of the only wild buffalo named “Asha’, an
endangered species that has been kept in
semi-captivity at Chhattisgarh. Garima II,
the cloned buffalo, delivered second female
calf named ‘Karishma’ on December 27, 2014
through normal parturition. A female cloned
calf named ‘Apurva’ using somatic cells,
isolated from urine, was born on February 5,
2015. Many significant achievements of the
NDRI in the field of Animal Biotechnology
considered as world records were highlighted
in the Limca Book of Records, 2014. Cloning
work at NDRI was highlighted as 9", among
the top 20 science stories of 2014 by ‘Scientific
India’, a science magazine.

In the area of dairy processing, some of
the significant research achievements
include development of the technologies for
preparation of products like low sodium
processed Mozzarella cheese, Indian
Farmstead Artisanal Cheese, Aloe Vera
probiotic ice cream, Terminalia arjuna herb
based functional milk beverage. A probiotic
dahi containing Lactobacillus gasseri with
improved texture for better shelf life and
stability during distribution was prepared
using biotechnological approach. Methods for
preparing milk protein-mineral and lactose-
mineral complexes were developed for the
dairy products’ fortification purpose. Shelf life
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prediction models for micronutrient fortified
barley-milk-based nutrimix were developed
with different packaging materials. Vegetarian
Pizza and Bajara Lassi were launched at NDRI
Parlour for consumers.

To address the growing concern for adulterated
milk, paper strip based tests for rapid detection
of adulterants (neutralizer, urea, glucose,
hydrogen peroxide and maltodextrin) in milk
were developed. These tests can be done at
milk reception as well as at house-hold level.
Rapid HPLC and TLC based protocols were
developed for the detection of vegetable oils/
fats adulteration in ghee. A novel Enzyme-
Spore Based Chromogenic Assay (ESBA)
was developed for the detection of antibiotic
residues in milk. A colorimetric test was
developed for detection of melamine in milk
using Gold nanoparticles. Gold nanoparticles
are highly specific for melamine and can detect
melamine up to a concentration of 0.05 ppm.

In the area of mechanization, a process was
optimized for in-line production of kheer.
Peda formation system was designed and
mechanized on the principle of piston press
technology. ‘Machine vision system colour
desk’ was developed for colour measurement
of dairy products. Designing of weight based
metering and filling system for viscous dairy
products and thermic oil based electric milk
heating system were a few other innovations
made in the area of process engineering..

NDRI as a Deemed University and as a Centre
of Excellence in frontier areas of research
has been ranked 41 among all Universities,
Deemed universities, National Institutions
& Research Institutions in the country. Also,
NDRI has been ranked as 4* top Agricultural
University of India as per the published
reports. In addition to National Diploma
in Dairy Technology at Southern Regional
Station Bangalore, the Institute has also
started Diploma in Animal Husbandry and
Dairying at Eastern Regional Station, Kalyani
from the year 2014-15. A new course entitled
“Advances in Carbohydrate Technology (DT-
723) has been introduced for the Ph.D. (Dairy
Technology) programme.
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GHAR AT, TR, AT, T8 DT S1. T T
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T g8 & 37 9 Ugd gl ¢ | Foraah afeta Seare,
RINBRUT U GeeF B &1 B fagioe =t &
CH TEM & &R TR YAMAR DI @ BT QRT BRAT
& R ERT AW SFCER 20 14 B HRARHT
icel faees 6 goea 6 Tz, fSae Sawg
fHamT & 99 TR S 9 Fafd SIHGIRAT
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TR S el Bl 3TN famTh 2 5—2 7 HRa]
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SIT&T JANTGH] 7 T foran | S99 ugel &1 a9
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Thirteenth Convocation of NDRIwas organized
on 14™ February, 2015. Prof. Kaptan Singh
Solanki, Hon'ble Governor of Haryana was the
Chief Guest on the occasion. Dr. Mangala Rai,
Former Secretary and DG, ICAR, New Delhi
delivered the Convocation Address. Sixth Dr.
D. Sundaresan Memorial Oration Award was
bestowed upon Dr. N. K. Ganguly, Former-
Director General, Indian Council of Medical
Research (ICMR), New Delhi. Dr. K.K. lya
Memorial Oration Award was given to Dr.
Nagendra P. Shah, Professor, Food Science
and Dairy Technology, the University of Hong
Kong; Dr N. N. Dastur Memorial Oration
Award for the year was bestowed upon Dr.
Harsh Kumar Bhanwala, Chairman - National
Bank for Agriculture and Rural Development
(NABARD), Mumbai.

A unique extension initiative, “Farmers’
School” was taken up by National Dairy
Research Institute, in which 22 farmers
of Gorgarh village in Karnal district were
enrolled during August, 2014 for imparting
non- formal education in all the aspects of
agriculture. The Innovative Approach “Dairy
Education at Farmers” Door” initiated by
NDRI, has reached the end of the 5 year.
Under this programme, a team of NDRI
scientists including subject matter specialists
from production, processing and management
disciplines, visits villages on 2" Saturday of
every Month. A messaging portal system for
dairy farmers aiming at timely dissemination
of dairy information has been launched on 7
October 2014 at NDRI. More than 1200 farmers
are getting timely and seasonal message for
better decision making in dairy farming in
six states. NDRI organized National Dairy
Mela on 25%-27" February, 2015. More than
14000 visitors including progressive dairy
farmers, dairy entrepreneurs and farm women
across the country participated in the Mela.
The preceding year has been very successful
for NDRI in terms of transfer of technology.
A total of 12 technologies developed at the
Institute have been transferred to 20 various
industries earning Rs. 62.35 lakhs for the
Institute.

Besides the research and academics, NDRI
also runs Technology Business Incubator. A
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New ‘Business Planning and Development
(BPD)" Unit has also been established under
NAIP to promote entrepreneurship in
dairying amongst young professionals and
to promote knowledge-based and innovation-
driven dairy enterprises. It supports and
provides training and facilities required for
young budding entrepreneurs. It conducts
entrepreneurship awareness camps,
entrepreneurship development programmes,
training programmes and provides specialized
services to existing SMEs and incubation of
start-up ventures and mentoring. During
the period under report, twelve trainings for
around 315 entrepreneurs and farmers were
organized under the aegis of TBI and BPD.

During 2014-15, NDRI received ISO 9001:2008
certification for Research, Teaching, Training
and Consultancy in the field of Dairy
Production, Dairy Processing and Dairy
Management. Referral Laboratory for Milk
Quality and Safety was also made fully
functional. This lab would be of immense
use for conducting R&D/HRD development
and standards development for milk and
milk products. Another landmark has been
the creation of a new Boys Hostel and a Girls
Hostel having the capacity to lodge 150 boys
and 50 girls, respectively. Sports Complex/
Multipurpose Hall (Kalki-Bhawan) and
twenty room Guest House have been built
up and made functional at NDRI, Karnal. At
ERS, Kalyani, Physiology and Reproduction
laboratory and Micronutrient laboratory have
been created.

I say it with a great sense of pride and
honour that the contributions of the Institute
in the area of research and quality human
resource development in Dairying have
been amply rewarded by the ICAR. The
Institute received the prestigious “ICAR
Sardar Patel Outstanding Institute Award
2014” from Hon’ble Prime Minister of India
Shri Narendra Modi on 29 July 2014. In
February 2015, NDRI had the rare distinction
of hosting (i) 12" Agricultural Science
Congress with the participation of over 1700
delegates from India and Abroad, (ii) All
India Agricultural University Youth Festival
with the participation of 1500 students from
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45 agricultural Universities from all over the
country and (iii) Inter zonal ICAR Sports Meet
with participation of 450 members from 45
ICAR Institutes.

All this could be achieved by the Institute with
the continued guidance and encouragement of
Secretary DARE & Director General ICAR, Dr
S. Ayyappan; Additional Secretary DARE and
Secretary ICAR; Deputy Director General (AS),
ICAR and also support of Assistant Director
Generals and Principal Scientists at SMD (AS);
and the dedication, hard work, cooperation
and understanding of the esteemed scientists
and all other members of the NDRI fraternity.
Here I feel privileged to acknowledge and
place on record the contributions made by the
Joint Directors, Heads of Divisions, Faculty,
Administrative and Finance Officers, Staff
and students of NDRI in the growth of the
Institute.  am sure that with their unrelenting
support and efforts, we would be able to march
ahead in fulfilling the mandate and objectives
of NDRI and bring success and glory to the
Institute in the years to come.

I'sincerely hope that this Annual Report would
serve as a source of valuable information
to the professionals of the Scientific as well
as Academic Institutions and other Dairy
Development Organizations in the country.

Rguasiar® —
(A. K. Srivastava)



EXECUTIVE SUMMARY

National Dairy Research Institute is a premier
research organization of the nation dedicated for
providing Research and Development (R&D) and
Human Resource Development (HRD) support
towards dairy development programmes in the
country. Established in 1923 at Bangalore, the
headquarters of the Institute were moved to the
present location at Karnal in 1955. It has two
regional stations, one at Bangalore and the other at
Kalyani for providing region-specific support suited
to their agro-climatic conditions. The Institute has
the distinction of being a Deemed University for
implementing its academic programmes.

ORGANISATIONAL STRUCTURE

In consonance with the administrative pattern
of the Deemed University System of the ICAR,
the Institute is managed through various policy/
decision making bodies viz. Board of Management,
Research Advisory Committee, Academic Council,
Executive Council and Extension Council. The
Director is the Chief Executive Officer assisted
by the Joint Directors for managing research,
academic and extension functions. The Institute
has three major areas of R and D activities viz. i)
Dairy Production, ii) Dairy Processing and iii) Dairy
Extension/Management. All the R and D activities
are managed through thirteen Research Divisions/
Sections, namely, Dairy Cattle Breeding, Livestock
Production and Management, Dairy Cattle
Nutrition, Forage Research, Dairy Cattle Physiology,
Animal Biochemistry, Animal Biotechnology, Dairy
Technology, Dairy Engineering, Dairy Chemistry,
Dairy Microbiology, Dairy Extension and Dairy
Economics, Statistics and Management at the main
station and its two regional stations. The Institute
also has an Agricultural Technology Information
Centre (ATIC), Krishi Vigyan Kendra and Dairy
Training Centre and Animal Breeding Research
Centre. The Institute has infrastructure consisting
of central facilities such as Livestock Farm, Forage
Research and Management Centre, Animal Health
Complex, Model Dairy Plant, Technology Business
Incubator, Business Planning and Development
Unit, National Referral Laboratory for Milk Quality
and Safety, Experimental Dairy Plant, Consultancy
Unit, Library and National Bio-informatic Centre,
Computer Centre, Estate Section and Maintenance
Engineering Section. The administrative functions
viz. purchase, stores and security are under the
administrative control of the Joint Director (Admn.)
and Registrar, whereas finance division is under the
administrative control of Comptroller (Finance).
The Institute presently has strength of 156 scientists,
232 technicians, 141 administrative and 506 skilled
supporting staff.

BUDGET OUTLAY

The financial outlays of the Institute in terms of actual
expenditure for Plan and Non-plan for the year 2014-
2015 was ¥ 16043.64 lakhs and budget sanctioned for
plan and non-plan for the year 2014-2015 was¥ 16127.00
lakhs. These figures include the financial outlays for the
strengthening of Deemed University/KVK and Regional
Stations.

RESEARCH

A total number of 72 in-house and 54 external by
funded research projects were in operation during the
year 2014. In order to strengthen basic and strategic
research, funding from extra-mural research projects has
touched ¥ 124.00 crores, which is the highest ever in the
history of NDRI. Presently, NDRI has four International
research collaborative projects including German
Academic Exchange Services (DST-DAAD) project on
regulation of gene linked to fertility, Indo-UK project
on Development and application of lactic acid bacteria
on designer dairy products, Indo-Newzealand project on
Development of resilient probiotic foods designed for the
Indian market conditions and Indo-South Africa Brazil
project on validation of procedures for the management
of heat resistant spoilage and pathogen bacteria in milk.
NDRI has been successful in getting external funding
from almost all leading national funding agencies i.e.
Department of Biotechnology (DBT), Department of
Science and Technology (DST), National Bank for
Agriculture and Rural Development (NABARD),
National Dairy Development Board (NDDB), National
Bureau of Agriculturally Important Micro-organisms
(NBAIM), National Fund for Basic and Strategic
Research on Agriculture NFBSARA), Ministry of Food
Processing Industries (MoFPI), Department of Atomic
Energy (DAE), Indian Council of Medical Research
(ICMR) and Department of Animal Husbandry and
Dairying (DAHD).

The support from funding agencies has encouraged
scientists to work on stem cell, buffalo cloning,
transcriptone, embryogenesis, biosensor,
nanotechnology, abiotic stress in farm animals,
nutraceuticals and functional foods. The funds were
also received for strengthening project monitoring
and evaluation and computing and digitization
of information. The grants from funding agencies
has helped students to opt for modern tools and
techniques in their dissertation.

RESEARCH

* A male cloned calf named ‘Rajat’, was born on
July 23, 2014 by normal parturition. Rajat was
produced through hand-guided cloning using
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somatic cells isolated from the frozen-thawed
semen of a highly ranked progeny-tested Murrah
buffalo bull (MU-4393) which had died many
years back.

A female calf named ‘Deepasha’ was born
on December 12, 2014 by normal parturition.
Deepasha is a clone of a wild buffalo named
‘Asha’, an endangered species that has been kept
in semi-captivity at Chhattisgarh.

A female cloned calf named ‘Apurva’ was born
on February 5, 2015 through normal parturition.
Apurva was produced using somatic cells
isolated from urine.

A female cloned calf named ‘Lalima’ was born
on May 2, 2014 by normal parturition. Lalima is
a clone of an elite Murrah buffalo (MU-5345) of
NDRI Livestock Farm.

Garima I, the cloned buffalo, delivered second
female calf named ‘Karishma’ on December 27,
2014 through normal parturition.

Many significant achievements of the NDRI in
the field of Animal Biotechnology considered
as world records, were highlighted in the Limca
Book of Records, 2014.

Cloning work at NDRI was highlighted as 9*
among top 20 science stories of 2014 by “Scientific
India’, a science magazine.

Cloned buffalo embryos were successfully
produced using trophoblast cells, urine- and
milk-derived somatic cells and lymphocytes as
donor cells.

Cloned blastocysts derived from fibroblasts,
milk-derived cells, lymphocytes, trophoblast
cells and those produced by in vitro fertilization
were found to differ in their developmental
competence, level of apoptosis, epigenetic status
and expression level of many important genes.

Buffalo trophoblast cell lines were developed
from blastocysts produced by in vitro fertilization,
Hand-guided cloning and parthenogenesis. A
feeder-free in vitro culture system was developed,
which enabled their long-term culture.

It was demonstrated that staining with brilliant
cresyl blue can be effectively used for selection
of developmentally competent oocytes for Hand-
guided cloning.

Treatment of buffalo donor cells with epigenetic
modifiers was shown to improve the blastocyst
rate and quality of cloned embryos.

Cloned female and male buffalo embryos
were found to differ in their developmental
competence, epigenetic status, sex-biased
transcription patterns in X-linked genes and
response to epigenetic modifiers. Aberrant
X-linked gene expression occurred frequently
in female embryos.

Lowering the oxygen tension during in vitro
culture of buffalo embryos from 20 to 5%
was found to improve their developmental
competence and quality, and reduce the
apoptosis level.

Transgenic cloned buffalo embryos were produced
containing pAcGFP-buSCD, a mammary gland
specific expression vector, which was found to be
able to convert high level of conjugated linoleic
acid in mammary gland epithelial cells.

A novel non-coding RNA (BOA 290U) was
identified in buffalo oocyte and its association
was established with expressed proteins. It was
found to be potentially important for imparting
developmental competence to oocytes.

The chronology of GVBD event was found
to be associated with competence of buffalo
oocytes. Holding oocytes temporarily at GV
stage was found to be useful in enhancing their
developmental ability.

Functional characterization of milk fat globule
membrane epidermal growth factor 8 was
performed by gene silencing using shRNA. It
was observed that MFGE8 was found to be useful
for maintenance of cell shape and morphology
during lactation in farm animals.

Various methods were optimized for extraction
of proteins from bovine urine. In all, 1600
proteins were identified in bovine urine by LC-
MS/MS for the first time.

Three potential urine protein biomarkers (bovine
allergen, Mannan-binding lectin serine peptidase 2,
Alpha-1-microglobulin, Glutaminyl-peptide cyclo-
transferase) were identified for detection of early
pregnancy (~ 20 days) in cows. Three proteins
namely vitamin-binding protein, apolipoprptein
A and complement 3 were up-regulated in
bovine serum during pregnancy (16" to 45 day).

Buffalo recombinant pregnancy-associated
glycoprotein PAG1 and PAG2 were expressed
in E. coli.

Differential transcript analysis in fetal cotyledon
of early pregnant buffalo (~2 months) revealed
that prostate-specific antigen is over-expressed
during early pregnancy.



Recombinant Mucus Binding (MUB) protein
and S-Layer Protein (SLP) of lactic acid bacteria
were expressed in biologically active form. These
proteins showed binding with human gut tissue
and gut cell lines.

Sperm Acrosome Associated 3 (SPACAS3)
protein was shown to have a role in the early
development of buffalo embryos.

Recombinant leucyl aminopeptidase of
Lactobacillus species was expressed in biologically
active form.

Buffalo hepatocytes were successfully cultured
for over a week on several extracellular matrices
and feeder fibroblast cells.

Genetic evaluation of Murrah buffaloes using
multi-trait animal model including fertiltiy and
production performances was developed.

Multi-trait repeatability animal model was
developed for selection of Murrah buffaloes for
higher fertility and milk production.

The average age for initiating training and age at
tirst collection of semen from the young Murrah
bulls significantly reduced to 17.60 and 21.75
months, respectively.

The age at first use (AAFU) of semen of Murrah
breeding bulls was optimized, which could be
helpful in early selection of bulls under progeny
testing program for improving the conception
rate of buffaloes in the herd.

Best THI model was identified to assess the
heat stress in Murrah buffaloes in relation to
reproductive performance. THI should be < 75
for better reproduction performance in Murrah
buffaloes.

Age at first freezing of semen was standardized
to obtain better conception rate of Sahiwal bulls
in the herd.

A methodology was developed for prediction
of lifetime milk production of Tharparkar cows.

Multi-trait evaluation methodology is being
standardized for selection of KF cattle for higher
productivity and fertility.

Annual phenotypic and genetic trends (1992 -
2011) of first lactation production traits & genetic
trends of reproduction performance were found
in desirable direction in Karan Fries cattle.

Cytogenetic and molecular cytogenetic
techniques were developed for identification
of dairy animals with sub-fertility problems in
the herd.
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Genetic variants/SNPs of candidate gene (MBL1
gene in Murrah buffaloes) were identified. GC
genotyped Murrah Buffaloes were found least
susceptible to mastitis. Genetic variants/SNPs of
candidate gene (CD 14 gene in Karan Fries cattle)
were also identified. AA and CC genotyped KF
cattle were found least susceptible to mastitis
whereas, AB and CD genotyped animals were
found most susceptible to mastitis.

The Institute got the NCBI GenBank Accession
Nos. for six candidate genes related to mastitis.

In farmer’s herd, average conception rate of
52.27% was obtained in Murrah buffaloes and
a total of 1860 (955 male and 905 female) calves
were born whereas performance data on 183
daughters were recorded for evaluation of bulls
under field conditions.

The expression of HSP 27, 90, and 105 genes
in peripheral blood mononuclear cells (in vitro
and in vivo) of Tharparkar and Karan Fries (KF)
calves was significantly higher at 44°C than at
25°C. The folds increase in the expression of
these genes was significantly higher in KF than
Tharparkar indicated that KF calves were less
heat tolerant than Tharparkar.

mRNA expression of HSP 40, 70 and 90,
interleukin-6 and interleukin-10 was significantly
higher at elevated temperatures (42°C) and
their concentrations were much higher in
KF than Sahiwal. The significant decrease in
HSPs and interleukins concentration by Zn
supplementation indicated a possible role of Zn
in reducing heat stress.

A positive correlation between delayed
neutrophil apoptosis, persistent staying of
neutrophils at the site of infection alongwith
formation of NETs act as strategies to fight
against the pathogens in the udder during
Staphylococcal mastitis.

Evaporative cooling during dry period of
buffaloes potentiates immune status around
parturition as indicated by differential mRNA
gene expression of PRL-R, SOCS 1, SOCS 3 and
L-Selectin.

Female Murrah calves supplemented with
yeast culture attained puberty at 20 months and
conceived at 24 months of age whereas in non
supplemented calves puberty was attained by
28 months of age.

Plasma Nesfatin 1 and Leptin concentrations
were higher and Ghrelin concentration was
lower in female buffaloes attaining puberty at 27
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months of age than buffaloes attaining puberty
at 32 months of age.

Milk fat globule membrane epidermal growth
factor 8 (MFGES) is essential for maintenance
of cell shape and morphology during lactation
in farm animals.

Three potential urine protein biomarkers have
been identified for detection of early pregnancy
(~ 20 days) in cows. Prostate-specific antigen
(PSA) is over expressed during early pregnancy.

Period of oocyte maturation is affected by
heat stress in buffalo. Elevated temperature
exposure during this time was found to result
in compromised embryo developmental rate.

The sequence analysis of lactoferrin gene revealed
sixteen transitions and five transversions in
Malnad Gidda cattle. The lactoferrin content
(225.20 + 31.40) in Malnad Gidda cattle was
significantly higher as compared to Deoni, Cross-
bred cattle (42.59 to 91.89 mg/L) and Murrah
buffaloes (11.75 to 47.13 pg/ml).

The genetic distance analysis revealed the
highest genetic distance between Vechur and
Punganur (0.331) and the lowest between
Malnad Gidda and Punganur (0.125).

Genomic DNA was isolated from 150 randomly
selected Deoni cattle maintained at Livestock
Research Centre , SRS of NDRI to evaluate
genetic variability through PCR-RFLP method.

Semen collection and cryopreservation protocol
were standardized for Malnad Gidda and 4400
doses of frozen semen of Malnad Gidda were
produced at SRS, NDRI, Bengaluru.

A detailed morphometric measurements was
carried out on 225 Deoni animals maintained at
Livestock Research Centre, SRS, Bengaluru and
LRIC (KVAFU), Bidar.

The Malnad Gidda cattle - a unique dwarf cattle
of Karnataka was characterized. The breed has
the reproductive uniqueness of regular calving
(inter calving period of 396+ 33 days) under
low input regime and gives milk yield ranging
between 1 to 6 liters per day. A good number of
cows calved more than 15 calves in their life time.
Nagi - the wonder cow has already produced 20
calves in 25 years.

Heat shock protein-90 (HSP-90) was found to be
decreased significantly on in vitro capacitation
and cryopreservation of buffalo spermatozoa.

The actin (a cytoskeleton protein) polymerization
and tyrosine phosphorylation of buffalo

spermatozoa were increased significantly on
in vitro capacitation and cryopreservation of
buffalo spermatozoa as a coupled process.

LPS (1pg/ml) treatment to granulose cells
induces pro-inflammatory genes via TLR4
signaling while CLA (10 pM) pretreatment
to granulosa cells attenuates LPS- induced
proinflammatory gene expression by inhibiting
translocation of NF-kB to nucleus.

Current protocol for inducing and synchronizing
estrus could serve as a valuable technology to
improve reproductive efficiency of post partum
Deoni cows.

A new method of estrus synchronization
protocol for cows using kp-10 was developed.

Bovine specific intranasal spray device for
kisspeptin (KiSSpray) was developed.

Replacement of soybean meal in concentrate
mixture with less expensive protein source such
as Cassia tora (Panwar) was explored.

Enteric methane emission was found lower
(P<0.05) in buffaloes fed oat silage compared to
those fed oat hay.

The study revealed that supplementation of
rumen protected methionine and lysine in the
rations of growing buffalo calves has distinct
protein sparing effect.

Reduction of particle size of paddy straw upto
2.5 cm size improved fibre digestibility and
reduced enteric methane emission by 5%.

Use of indigenous strain of Butyrivibrio fibrisolvens
as an additive improved CLA content in milk by
2.5 times in lactating goats.

Bioavailability of trace minerals was found more
in calves given mustard oil cake based diets than
those given maize germ oil cake or cotton seed
cake based diets.

Supplementation of fresh Azolla microphylla @
1.5 kg/ animal /day significantly improved
the growth rate of crossbred heifer without any
adverse effect on animal health.

Electro-chemical properties of indigenous cow
and buffalo milk as affected by mastitis were
quantified.

Supplementation of area-specific mineral
mixture (KALMIN) @ 2.0 g/day/animal in
growing black Bengal goats was found to be
beneficial for enhancement of growth and age
of puberty.



Animal feed grad wheat could be used in the
ration of growing cross-bred calves by replacing
maize grain to formulate economize ration.

It was observed that green fodder and grain yield
of Barley (Hordeum vulgare L.) varieties were
affected by sowing time and stage of harvesting,.

Yield and quality of forage maize was improved
through management of plant density and
nutrients in different cultivars.

PROCESSING

A technology was developed to manufacture low
sodium Processed Mozzarella cheese.

A process was standardized for the manufacture
of Indian Farmstead Artisanal Cheese.

A probiotic dahi containing Lactobacillus gasseri
with improved texture for better shelf life and
stability during distribution was prepared using
biotechnological approach.

Shelf life prediction models for micronutrient
fortified barley-milk-based nutrimix were
developed with different packaging materials.

The indigenous probiotics strains and their
postbiotic preparations stimulated GLP-1
secretion and proglucagon expression from both
human and mouse enteroendocrine cells.

Sugarfree syrups were prepared for use in khoa
jalebi.

Electrophoretic study on alkaline Urea PAGE
showed higher degradation of protein in the
cheese with prebiotics than control. Degradation
of a-casein was more than p- casein during
ripening. More peptide formation was observed
due to longer period of ripening.

Lactose hydrolysed whey was utilized in
the preparation of buttermilk and lassi with
acceptable quality. A colorimetric method was
standardized to estimate lactose in the presence
of its hydrolytic products, glucose and galactose.

Attempts were made to optimize the production
of curd rice. The levels of addition of spices
such as coriander leaves, curry leaves, ginger,
fenugreek seeds and mustard seeds were
optimized.

Energy and exergy analysis of spray drying of
both cow and buffalo milk were carried out .
Exergy efficiency of spray drying of cow milk
was calculated as 6.68%.

Orange peel could be used as a cheap natural
source of natural antioxidants which could be
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used in fat rich dairy products like ghee for
retarding oxidative deterioration.

The average hardness value of the paneer
samples was found to be 45.5 N. Time of press
greatly influenced the hardness of paneer as it
increased the hardness value significantly.

Peptides WP3F5 and CP1F7 purified from whey
protein and casein hydrolysates as well as 1
kDa fraction of L. heveticus NCDC288 regulated
the expression of proglucagon and secretion of
GLP-1.

Twelve strains of Bifidobacteria, isolated
from human sources, were duly identified by
biochemical and molecular methods. Three
strains (NBIF-2, 5, 7) among them were found to
be endowed with appreciable in vitro probiotic
and functional activities.

Two most prolific trehalose producer strains
Propionibacterium (PF13, PF18) were isolated and
characterized. Significant increase in trehalose
production (1.7 fold) was achieved by generation
of amutant (M7). A positive correlation between
trehalose content and the stress tolerance of
propionibacteria was observed.

A cost effective technology was developed for
the production of trehalose from dairy waste
using Propionibacteria.

Among the 52 isolates bioprospected from dairy
and non-dairy sources for riboflavin production
and its operon characterization, 19 harboured
complete rib genes and the isolate KTLF1
exhibited maximum vitamin production (2.71
+0.05mg/L).

Spore germination protocol in presence of
specific germinant was optimized and expression
of enzymes namely esterase, f-glucosidase,
a-glucosidase, a-galactosidase and a- amylase
was established in aerobic spore forming
bacteria.

Assay protocol having spore germination,
pesticide exposure and substrate addition, was
optimized with a sensitivity up to 10 ppb of
pesticide.

An “enzyme (s) substrate assay” was developed
for detection of E. coli in milk targeting “enzyme-
substrate reaction” for specific marker enzyme(s)
to release free chromogen with a detection time
0of 12+ 0.25 h.

A miniaturized assay on biochip using EMCCD
system was developed for detection of E. coli/E.

/i
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coli O157:H7 in milk based on triggering of
spore’s germination by marker sugar(s).

A novel anaerobic fungi named Oontomyces
anksri gen. nov. sp. Nov. was isolated from
the forestomach of an Indian camel (Camelus
dromedarius L.). The phylogenetic analysis
using internal transcribed spacer (ITS) and
large-subunit (LSU) regions of rDNA also
demonstrated their uniqueness.

Nine stress tolerant Kluyveromyces spp. were
isolated, identified and characterized for ethanol
production. Kluyveromyces 6C17, a thermo-
ethanol tolerant strain, produces 10% (v/v) in
20% (w/v) sugar at 42°C. Further, enhancement
of galactose utilization by 6C17 strain is being
carried out by genetic manipulation.

Bioactive peptides were produced from soy
milk using L. plantarum C2. The 10 kDa peptides
fraction showed maximum antioxidative (1795
TEAC, pM) and antimicrobial activity (14 mm),
and 3 kDa fraction inhibited 80% Angiotensin
converting enzyme activity.

Lactobacillus LR28 and LR22 produced 35.25 and
32.34 ng/ml folate, respectively under optimized
conditions in skim milk. LR28 culture survived
in GIT and showed good antidiarrheal activity
in animal model.

Bioprocess was standardized for Direct Product
Probiotic (DPP) Lactobacillus casei NCDC 298
Culture by freeze drying.

Alpha-glucosidase inhibitory milk bioactive
peptides were generated by Lactobacillus spp.
fermentation.

Casein hydrolysates were evaluated for
protection against oxidative stress at different
respective concentrations. It showed no cytotoxic
effect and was found to provide cytoprotective
effect against H,O,-induced oxidative stress in
Caco-2 cells.

A method for the production of antioxidant
peptide rich hydrolysate was standardized by
integrating hydrolysis on membrane reactor.

Methods were optimized for the preparation of
Iron-Modified milk protein and Zinc-Modified
milk protein complex.

Molecular imprinted polymer (MIP) against
cephalexin of high selectivity and sensitivity
was synthesized by co-polymerization of
functional monomer, cross-linker, radical
injtiator, alongwith target molecule (cephalexin)
in a porogenic material.

Nanoemulsions encapsulating clove oil using
milk proteins were prepared and assessed for
their antimicrobial activity.

A rapid and semi-quantitative lateral flow assay
based on competitive format using polyclonal
antibodies was developed for detection of
cephalexin in milk.

A protocol was standardized for the extraction
of DNA from ghee as well as from rendered fats
(clarified animal body fats).

Machine vision system colour desk was
developed for colour measurement of dairy
products.

Weight based metering and filling system was
designed for viscous dairy products.

Peda formation system was designed and
mechanized on the principle of piston press
technology.

A process was optimized for in-line production
of kheer.

Thermic oil based electric milk heating system
was developed.

Significant improvement in Th1/Th2 immune
homeostasis, antioxidative status and resistance
to pathogenic E. coli on consumption of probiotic
fermented milk prepared with Lactobacillus
rhamnosus (MTCC: 5897) and L. fermentum
(MTCC: 5898) in aging mice was established.

Major route of transepithelial transport of an
osteogenic seven amino acids long peptide and
its fragment was studied using Caco-2 cells; the
peptide got hydrolyzed by cellular peptidases.
The major route of transepithelial transport of
the peptide and its breakdown fragment was
found to be SOPT2 / PepT1.

Long-term consumption of Lactobacillus
rhamnosus S1K3 (MTCC 5957) demonstrated
protective abilities against challenge with
Salmonella typhi in mice, mainly at the mucosal
level through activation of the innate as well as
adaptive immunity.

Betacasomorphin-7(BCM-7) was identified as
a seven amino acid long peptide, which was
produced during digestion of A1 milk but not
from A2 milk. Aptamers against BCM-7 were
generated, characterized and evaluated for
developing method for estimation of BCM-7 in
biological fluids.

Toxicity of Multi Walled Carbon Nanotubes
(MWCNTs) was found to be comparatively



higher than Mesoporous Silica Nanoparticles
(MSNs), based on in vivo studies carried out on
mice.

A process was developed for manufacturing
Aloe Vera probiotic ice cream, which could be
used as functional food with enhanced immune-
modulatory properties.

A process was developed for preparing
Terminalia Arjuna herb based functional milk
beverage.

Vegetarian Pizza and Bajara Lassi were launched
at NDRI Parlour for consumers.

Magnetic imprinted polymers were found to
be useful to remove 63-93% of Oxytetracycline,
Cephalexin and Cefquinome from water, milk,
honey and egg white.

Transport pathway of seven amino acid long
osteogenic peptide appeared to be mediated
through receptors in Caco-2 cells.

Serum glucagon like peptide-1 (GLP-1) level
is enhanced on supplementing diet with gum
acacia. Gum acacia /inulin in diet helps in
reducing epididymal fat.

A new method for green synstheis of gold
nanoparticles was developed.

Paper strip based tests for rapid detection of
adulterants in milk (neutralizer, urea, glucose,
hydrogen peroxide and maltodextrin) were
developed. These tests can be done at milk
reception as well as at house-hold level.

A colorimetric test was developed for detection
of melamine in milk using Gold nanoparticles.
Gold nanoparticles are highly specific for
melamine and can detect melamine up to a
concentration of 0.05 ppm.

Rapid HPLC and TLC based protocols based
on tracer component were developed for the
detection of vegetable oils/fats adulteration in
ghee.

Methods for preparing milk protein-mineral and
lactose-mineral complexes were developed for
the fortification purpose.

A novel Enzyme-Spore Based Chromogenic
Assay (ESBA) was developed for the detection
of antibiotic residues in milk.

A paper strip based protocol to detect
organophosphorus group of pesticide with
detection limit of 10 ppb was achieved.

A cost effective food grade medium for
Lactobacillus spp. using whey was developed.
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A technology was developed for the production
of high quality Misti Dahi at commercial scale
having improved body and texture using
well characterized fast acidifying high sugar
tolerating lactic culture(s).

Technologies were developed to manufacture
ready-to-use shelf-stable dairy-fruit-cereal based
composite smoothie, reduced calorie eggless
muffins, starch based frozen dairy custard,
Composite dairy-cereal based biscuits with
reduced calorie and zero trans-fat, kheer mohan,
enzyme-mediated improved texture dahi.

A double layer emulsion with dairy ingredients
as matrix materials was developed for
encapsulating potential herb bioactives.

Quarg type cheese has been developed by
replacing milk fat with vegetable oils.

Dietetic Sandesh was prepared with 30%
reduction in calorific value as compared to
conventional Sandesh.

A technology for edible coating was developed
for the extension of shelf-life of paneer.

Intelligent models were developed to predict
the moisture sorption characteristics at different
temperatures, in selected Indian dairy products.

Water productivity of milk production in the
water scarce areas was higher than the water
sufficient areas. Hence, dairy farmers in safe
and semi-critical areas should adopt the effective
water management practices like DI, SI and
irrigation at critical stages.

A study on quantitative assessment of gains from
Indian dairy trade and economic partnership
agreement with Asian countries revealed high
instability in trade, diversification of trade
basket and decreased in market concentration.
India has diversified its import and export
market from traditional dairy product to value
added products. Simulation exercise on tariff
reduction suggested that India stands to benefit
from export only to Philippines, Vietnam and
Myanmar.

Milk Production Economic Analysis Package
namely "‘MILKcAP-1.0" was developed for
Standardization of methodology to estimate
costs of milk production.

Two ‘resilience scales” were developed to
ascertain the answers of two burning issue viz.,
the reasons for farmers quitting agriculture
and committing suicide based on the study in
National Calamity affected areas of Bihar.
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¢ NDRI demonstrated the effectiveness of

extension delivery through mobile extension unit
and showed the yield and income enhancement
among dairy farmers of Karnal district under the
collaborative project with NABARD.

Impact assessment of Dairy Production
Technologies Transferred by NDRI, revealed
that age at first calving and inter-calving period
got reduced significantly due to extension
interventions in adopted villages.

EDUCATION

e Diploma in Animal Husbandry and Dairying
was introduced at Eastern Regional Station,
Kalyani.

Anew course entitled  Advances in Carbohydrate
Technology (DT-723) was introduced for the
Ph.D. (Dairy Technology) programme.

Thirteenth Convocation of NDRI was organized
on 14™ February, 2015. Prof. Kaptan Singh
Solanki, Hon’ble Governor of Haryana was
the Chief Guest on the occasion. Dr. Mangala
Rai, Former Secretary and DG, ICAR, New Delhi
delivered the Convocation Address.

In the year 2014-15, NDRI organized Academic
Week prior to Convocation by organizing the
series of academic events such as Memorial
lectures & presentation of academic achievements
and innovations in teaching by different Heads
of Divisions followed by deliberations by
panelists, selection of students for Best Thesis
Awards, etc. “Best Thesis Awards” were also
given to Master’s and Doctoral students to
encourage spirit of competition and motivation
for quality research work.

Dr. K. K. Iya Memorial Oration was given to
Dr. Nagendra P. Shah, Professor, Food Science
and Dairy Technology, the University of Hong
Kong; Dr N. N. Dastur Memorial Oration
Award for the year was bestowed upon Dr.
Harsh Kumar Bhanwala, Chairman - National
Bank for Agriculture and Rural Development
(NABARD), Mumbai and Dr. D. Sundaresan
Memorial Oration Award was given to Dr. N.
K. Ganguly, Former-Director General, Indian
Council of Medical Research, New Delhi.

Four Workshops on Communication and
Employment skills were organized on 27t
September, 10" October, 11" November and 20™
November, 2014.

Two one-day workshops for the current B.Tech
(Dairy Technology) 3rd year students (Class of
2016). The first was on Personality Development
and Soft Skills conducted by M/s Success Sutra

Educational Institute, Delhi on March 14, 2015,
while the second one was on ISO and HACCP
conducted by M/ s Intertek, Panchkula on March
29, 2015.

EXTENSION

Forty eight Kisan Sangoshties were organized
with the dairy farmers and farm women in the
adopted villages for transfer of technologies
developed during 2014-15. Farmers were
also made aware about the reproductive
management practices, mastitis control, disease
preventive measures, clean milk production
practices, preparation of value added milk
products, management of fodder scarcity period
and round the year green fodder production.

Thirty eight on-campus women empowerment
training courses and campaigns were organized
benefiting 540 farm women. Farm women
could generate more income from dairying
and maintain healthy atmosphere in their
respective families. Seven off-campus women
entrepreneurship and capacity building
programmes on small scale production of value
added dairy products were organized benefiting
144 farm women.

KVK and DTC of NDRI organized 167 training
programmes (both on campus and off campus)
on different aspects of dairying and allied
fields of agriculture such as crop production,
horticulture, bee keeping and fisheries apart
from home science for the benefit of 5485 farmers,
farm women, rural youth and entrepreneurs.

ATIC NDRI provided 6454 services to 11339
persons of different states, through video
shows, lectures, personal discussions, published
literature, toll free phone calls and e-mails. The
centre generated revenue of ¥ 113612/ - from the
sale of books (X 4545627) and from the sale of
seeds. NDRI and PAU Ludhiana jointly started
a seeds sale point at ATIC NDRI for the benefit
of farmers.

NDRI organized 48 Infertility/Veterinary aid
Campaigns and Exposure Visits at nearby
villages viz., Kulwaheri, Budhakhera, Deepo,
Dugro and Dhamanheri. A total number of 1275
animals were treated against the contagious
diseases, infertility and for pregnancy diagnosis
and general veterinary problems.

The All India Animal Husbandry Officers’
Workshop was organized by the Dairy Extension
Division during September 24-25", 2014. The
theme of the workshop was “Opportunities and
Challenges in Dairying for Small Farmers”.



NDRI organized National Dairy Mela on 25%-
27 February, 2015. More than 14000 visitors
including progressive dairy farmers, dairy
entrepreneurs and farm women across the
country participated in the Mela.

An action research study was conducted to
promote two women based Self Help Group
(SHG) working exclusively on dairying activity
around Bengaluru distrct. Interventions through
need based trainings and supply of strategic
inputs had favourable influence on the livelihood
of the member farmers.

A new Educational Approach “Farmers” Farm
School” of NDRI was started in village Gorgarh,
Karnal. In this school, 20 active farmers were
registered as students. Scientists of NDRI are
taking classes regularly on every Friday and
Saturday.

Entrepreneurship Development through (BPD)
unit of ICAR-NDRI organized seven training
programmes from October, 2014 to December,
2014. Fifty five trainees participated in two
Entrepreneurship Development through (BPD) on
“Commercial Dairy Farming”. Fourteen veterinary
officers from Tripura state were trained in the
area of infertility management in dairy animals
in two batches. A group of 20 youths from Assam
underwent “Hands on Training on value added
dairy products”. EDP programme on “Cheese
Manufacture” was attended by seven young
entrepreneurs from different parts of the country.
Under the Business Incubation programme M/s
Mishti Farmer Producer Company Ltd., Karnal
launched the “Bjaralassi” and other dairy products
in Karnal market. The company has a strong
network of 250 dairy farmers.

INFRASTRUCTURE

NDRI received ISO 9001:2008 certification to
undertake Research, Teaching, Training and
Consultancy in the field of Dairy Production,
Dairy Processing and Dairy Management.

A new Boys Hostel (150 Seater) and Girls Hostel
(50 Seater) got constructed and made functional
at NDRI, Karnal.

Sports Complex/Multipurpose Hall (Kalki-
Bhawan)/ Twenty room Guest House built up
and made functional at NDRI, Karnal.

Referral Laboratory for Milk Quality and Safety
made functional.

Physiology and Reproduction laboratory was
established at ERS, Kalyani.

—— Executive Summary ——

Micronutrient laboratory was established at
ERS, Kalyani.

Generator Set 500 KVK got installed for
uninterrupted supply of electricity.

Renovation of Traditional Dairy Products
Laboratory of Dairy Technology Division in
progress.

New equipment and instruments like High
Shear Homogeniser, Spreadability Rig,
Spectrophotometer, Milk Analyser, Khoa
making machine and Cream Separators were
installed.

Vehicle Parking in front of Dairy Technology
Division got constructed at NDRI, Karnal.

Sixteen number of Azola Ponds having size of
each pond 9" (L)x 3’ (B) x 9” (D) with lachcha
flooring got constructed for carrying out
research work under Livestock Production and
Management Section at NDRI, Karnal.

Old main LT panel got replaced in the office area
sub-station building at NDRI, Karnal.

Complete roofing of central store with pre-coated
GI Sheet Roofing & Fibre Ceiling got done at
NDRI, Karnal.

Renovation of five large sheds of Young Calf
Pens/Young Bull Pens at Livestock Research
Centre NDRI, Karnal.

Renovation of Dr. D. Sudresan Auditorium,
NDRI, Karnal.

Renovation of rooms in front of Director’s Office
for converting into Conference Hall at NDRI,
Karnal.

Renovation of four Lecture Halls of Dairy
Economics Statistics & Management Division
at NDRI, Karnal.

Renovation of sheds/rooms/floor of Farm
Section at NDRI, Karnal.

Renovation of sheds and providing storage
facility in Block No. 7 in farm area of NDRI,
Karnal.

Renovation of three large sheds of calving block
at Livestock Research Centre at NDRI, Karnal.

Renovation of existing Fencing (600 Rft) towards
southern side of the Livestock Research Centre
at NDRI, Karnal.

Repair of compound lights around the
Auditorium at NDRI, Karnal.

Renovation of Metalled Road, Cattle Yard,
Fodder Section, Training Centre and different
labs etc. at ERS, Kalyani.
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1 INTRODUCTION

HISTORICAL PERSPECTIVE

VLA

The National Dairy Research Institute is the
premier organisation that provides R&D support
for dairy development programmes of the
nation. Over the years, it has gained prominence
as the front ranking research organisation
on global basis. The Institute works in close
liaison with various National and International
developmental agencies. Scientific achievements,
development of human resource at multi-tier
level and infusion of science in various sectors of
the dairy industry have been the hallmarks of the
Institute. The Institute catalyses close interaction
among scientists, students, farmers and dairy
industry for orchestrating dairy development
process in a harmonious manner.

The National Dairy Research Institute
metamorphosed from erstwhile Imperial Institute
for Animal Husbandry & Dairying, which was
established at Bangalore in 1923. In 1936, it was
expanded and renamed as Imperial Dairy Institute.
It was in 1955 that its Headquarters were shifted
to Karnal at the location formerly called Central
Cattle Breeding Farm. With a view to consolidate
the impressive infrastructure already developed at
Bangalore, the unit was reorganised to serve as the
Southern Regional Station of the Institute. In 1962
and 1964, two regional stations were established

in Bombay and Kalyani, respectively, to serve as
the Western and Eastern regional stations of the
Institute. However, the Western Regional Station
(WRS) at Bombay was closed down in 1984.
The Southern and the Eastern Regional Stations
continue to provide region specific R&D support for
dairy development in relation to the agro-climatic
conditions that exist in those areas. In 1966, the
Institute’s management was weaned away from
the Ministry of Agriculture and brought under
the wings of the Indian Council of Agricultural
Research with a view to provide greater operational
autonomy in research management functions. In
1989, status of Deemed University was conferred to
the Institute for further strengthening the academic
programmes for human resource development.
The Institute provides high quality education
in the field of dairying, which has no parallel in
Asia. It is noteworthy that NDRI is not only an
important contributor of manpower in dairying
required in State Agricultural Universities (SAUs)
but also plays an important role in enhancing the
teaching capabilities of the faculty from SAUs. This
is evidenced by recognition of the Institute by the
ICAR, as “Centre for Advanced Faculty Training
(CAFT)” in Animal Genetics & Breeding and Dairy
Processing disciplines to further strengthen the
research and training components.

-



ORGANISATIONAL SETUP

The organisational structure of NDRI follows the
Deemed University pattern of the ICAR. The policy
making functions are managed through five main
bodies focused at research, education and extension
activities.

* Board of Management

* Research Advisory Committee
e Academic Council

¢ Institute Research Council

¢ Extension Council

¢ Executive Council

The highest policy making body is the Board of
Management. The Director NDRI, is the Chairman
of this Board. The Research Advisory Committee
is responsible for all round progress of research
at the Institute and its application. The Academic
Council is responsible for all issues relating to the
education and training. The Academic Council, in
turn, is supported by (i) Standing Committees, (ii)
the Post Graduate Faculty, and (iii) the Board of
Studies in the respective disciplines. The Extension
Council is responsible for guiding extension
programmes.

The Executive Council is the main task implementing
body on Administrative matters and the powers
and the function of this Council shall be those as
may be delegated by the BOM.

The research, education and extension activities
of the Institute are managed by the Director and
the Joint Directors through scientific, technical,
administrative and supporting staff. The Director
is overall Administrative Head of the Institute
and its Regional Stations. The Joint Directors in
addition to extending support to the Director in the
area of research, academics and administration are
responsible to co-ordinate research and educational
activities of various Divisions and Regional
Stations, respectively. Each of the Regional Stations
is administered through the Head located at the
station. The scientific and teaching work at the
main station is conducted through 12 subject-matter
Divisions/Sections.

BoARD OF MANAGEMENT

Chairman

Member

Member

Members (Head of Divisions/

Principal Scientists nominated
By President of ICAR)

Members

Two Members of Governing
Body Nominated by the
President, ICAR)

Member

(VC of Agricultural University
Nominated by the President,
ICAR)

Member

(Nominee of the DG, ICAR)
Member

(Director IVRI/IARI)

Member

(Jt. Director, Ext. Edu.)
Member

(Animal Husbandry
Commissioner, Deptt. of
Animal Husbandry & Dairying
Ministry of Agriculture)

Dr. A. K. Srivastava
Director, NDRI

Dr. R. K. Malik

Joint Director (Research),
NDRI

Joint Director (Academic),
NDRI

Dr. Y. S. Rajput, Head,
ABC Division

Dr. R. C. Upadhyay,
Head, DCP Division

Dr. Arjava Sharma,
Director, NBAGR, Karnal
Dr. P. Khandekar,
Principal Scientist,
Agriculture Extension,
NIANP, Bangalore

Dr.S. K. Agrawal,
Director, Central
Institute for Research on
Goats, Makhdoom, PO Farrah,
Mathura - 281122 (UP)
Dr. D. K. Sadana,
Principal Scientist,
Animal Breeding,
NBAGR, Karnal

Dr. Mruthyunjaya,
Ex-National Director,
NAIP, ICAR, A-701,
Vasundhar Apartments,
Plot No. 16, Sector-6,
Dwarka, New Delhi

Dr. Chanda Nimbkar,
Director, Animal
Husbandry Division,
Nimbkar Agricultural
Research Institute,

P.O. Box No. 23,

Phaltan, Maharashtra
Dr. R. K. Mittal,

Vice Chancellor,

RAU, Pusa, Samastipur, Bihar

Dr. K. M. L. Pathak
DDG (AS), ICAR
Director, IARI

Head, Extension Division

Dr. Suresh S. Honnappagol,
Animal Husbandry
Commissioner, Dept. of
Animal Husbandry Dairying
& Fisheries, Ministry of
Agriculture, Govt. of India,
Krishi Bhawan,

New Delhi 110114



Member

(One Eminent Scientist in

the Field of Research done

in Institute but not employed
by ICAR, Nominated by
President, ICAR)

Member

(One Eminent Agril.
Educationist Concerned with
the Research work

of the Institute but not
employed by ICAR,

Nominated by President, ICAR)

Member

(Non Official Persons
Representing Agriculture
Interest to be Nominated
by President, ICAR)

Member

(FA, ICAR or his Nominee)
Member

(Commissioner,

Rohtak Division, Rohtak)
Member Secretary

Dr. K. Pradhan,

Ex-Vice Chancellor,
OUAT, C-24/HIG,
Baramunda,

Housing Board Colony,
Bhubaneswar

Dr. S. N. Maurya,
Ex-Vice Chancellor,

Foot Mill City, P.O.,
Kamaluaganja, Haldwani

Sh. Devendra Shah,
Chairman,

Parag Milk Foods Pvt. Ltd.,
81-A, Mittal Court, A Wing,
Nariman Point, Mumbai
Sh. Gurumukh Singh,
Progressive Farmer,

Vill. & P.O. Blair, Tech. Patti,
Distt. Tarn-Taran -143303
Panjab

AS&FA, DARE

Commissioner,
Rohtak Division, Rohtak

Sh. J. K. Kewalramani
Joint Director
(Admn. & Registrar)

AcabpeEmic COUNCIL

Chairman

Vice-Chairman
Member

Members
(Four Eminent Scientists
from outside the NDRI)

Member
(DDG Education or his
nominee)

Dr. A. K. Srivastava,
Director, NDRI

Joint Director (Academic)
Dr. R. K. Malik,

Joint Director (Research)

Dr. Kusumakar Sharma,
Ex-Asstt. Director General,
ICAR, Flat No. 05073, ATS,
Green Paradiso, Sector CHI-4
Greater Noida-201308

Dr. S. K. Garg, Dean,
College of Veterinary
Sciences, Veterinary
University, Mathura (U.P)
Dr. A. M. Thakar, Dean,
College of Veterinary
Sciences, AAU,
ANAND-388001 (Guj)

Dr. Tasleem Ahmad Ganai
Professor,

Animal Genetics & Breeding
& Registrar, SKUAST-K
Shalimar (Kashmir)

Deputy Director General
(Edn.)

Indian Council of
Agricultural Research, Krishi
Anusandhan Bhawan-II,
Pusa, New Delhi 110012

Members
(One Senior Scientist from

Division each Division)

(Two Representatives
from PG Faculty)

Students Member

Member-Secretary
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Dr. O. K. Hooda,
Head, DCP Division

Dr. I. K. Sawhney, Head,
DE & COE

Dr. K. Ponnusamy,
Head, D. Extn. Division

Dr. R. K. Sharma,
Head, ABC. Divn.

Dr. B. S. Chandel,
Head, DES&M Division

Dr. Bimlesh Mann,
Head, DC Division

Dr. ]. P. Sehgal,
Head, DCN

Dr. A. K. Chakravarti,
Head, DCB Division

Dr. Latha Sabikhi,
Head, DT Division

Dr. Sunita Grover, Head, DM

Dr. R.S. Manik, PS,
Animal Biotech. Centre

Dr. Pawan Singh,
PS & 1/c LPM

Dr. Magan Singh,
Sr.Scientist, I/c FR&MC

Dr. B. Surendra Nath,

Head, Southern Regional
Station, NDRI, Adugodi Post,
Bangalore- 560030 (Karnataka)

Dr. T. K. Datta, Head,
Eastern Regional Station,
NDRI, Kalyani, Distt.
Nadia (W.B.)

Dr. S. K. Kanwajia,
Academic Coordinator

Dr. Smita Sirohi, PS,
DES&M Division

Dr. A. K. Singh, PS,

DT Division

Ms. Suman Kumari Joshi,
Ph.D. (LPM)

Ms. Indu Devi, M.Tech (LPM)

Joint Director
Admn. and Registrar,
NDRI Deemed University

RESEARCH ADVISORY COMMITTEE

Chairman
(An Eminent Scientist from

outside ICAR system,
nominated by DG, ICAR

Member

Dr. B. N. Mathur,
Ex-Director, NDRI,

Q-35, Radhasoami Satsang,
Dera Baba Jaimal Singh,
Beas, Punjab-143204

Dr. K. M. L. Pathak,
Deputy Director General
(AS), ICAR, New Delhi
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Member

Member

Member

Member

Member

Member

Member

Member Secretary

-

Dr. A. K. Srivastava, Director,

NDRI, Karnal

Dr. A. K. Mishra,

V. C. Maharashtra Animal
and Fishery Sciences
University, Seminary Hills,
Nagpur-440006 (Maharashtra)

Dr. V. Padmanabhan Reddy,
Associate Dean,

Sri Venkateshwara
Veterinary University,
Administrative Office,
Dr.Y.S. R. Bhavan,

Tirupati -517502 (A.P.)

Dr. P. A. Shankar,
Former Director,
Dairy Science College,
1275, 24th Cross,

25th Main BSK Stage,
Bangalore-560070

Dr. Khub Singh,

Ex- Director NIANP,
T-23, Ground Floor,
Eldeo Residency Green,
Sector- PI,

Greater Noida-201306

Dr. K. L. Raheja,
Ex-Dean COVAS,
634, Sector-15-A,
CCSHAU, Hisar

Dr. P. K. Joshi, Director,
South Asia, IFPRI,

New Delhi Office,

NASC Complex, CG Block,
Dev Prakash Shastri Road,
(Opp. Todapur) Pusa,
New Delhi-110012

Dr. R. K. Malik
Joint Director (Res.)

EXTENSION COUNCIL

Chairman

Members

Member Secretary

Chiet Guest

Shri Narendra Modi
Hon'ble Pﬂme Minlatar af!nd‘ia

Dr. A. K. Srivastava,
Director, NDRI

Dr. R. K. Malik,

Joint Director (Res.), NDRI
Dr. G. R. Patil,

Joint Director (A), NDRI
DDG (Agricultural
Education), ICAR,

New Delhi or his nominee
Dr. Bimlesh Mann, Head, DC
Dr.S.S. Lathwal, I/c, LRC
Dr. Smita Sirohi, PS, DES&M
Dr. Archana Verma, PS, DCB
Dr. A. K. Singh, PS, DT

Dr. P.S. Oberoi, PS & I/c, ATIC
Dr. A. Kumerasan,

Sr. Scientist, LPM

Dr. Pawan Singh,

PS & I/c, LPM

Dr. T. K. Dutta, Head,

ERS, Kalyani

Agriculture Commissioner,
Govt. of India, Ministry of
Agriculture, Department of
Agriculture & Cooperation,
Krishi Bhawan, New Delhi
Director General, Department
of Animal Husbandry &
Dairying, Govt. of Haryana,
Pashudhan Bhawan,

Sector- 2, Panchkula
Director (Farm Information),
Directorate of Extension,
Govt. of India, New Delhi
Dr. K. Ponnusamy, Head,
Dairy Extension, NDRI

Sardar Patel Outstanding ICAR Institution Award Bestowed upon NDRI Karnal

Hon’ble Prime Minister of India Sh. Narender Modi Presenting “Sardar Patel Outstanding ICAR Institution Award” to
Dr A. K. Srivastava, Director, NDRI at the 86" Foundation Day and ICAR Award ceremony held on 29" July, 2014 at New Delhi

]



FINANCE

The financial outlays in terms of actual expenditure for Plan and Non-plan for the year 2014-2015 was
%16043.64 lakhs and the sanctioned budget for Plan and Non-plan in 2014-2015 was ¥ 16127.00 lakhs. These
figures include the financial outlays for strengthening of Deemed University/KVK and Regional Stations.

Financial Outlays & Expenditure during 2013-14

(% in lakhs)
Head Budget Expenditure
Non-Plan 14727.00 14645.31
Plan 1400.00 1398.33
Total 16127.00 16043.64

Revenue Generation

The Revenue Receipts of the Institute and the Regional Stations for the year 2014-2015 were ¥ 1076.20 lakhs.

SL. No. Head Amount ( in lakhs)
1. Sale of Milk/Farm Produce 357.39
2. Sale of Old Vehicle/Equipment etc. 23.81
3. Sale of Livestock 25.59
4. Sale of Publication 3.09
5. License Fee 55.86
6. Consultancy 94.02
7. BPD Training Charges 28.52
8. KVK Training Charges 4311
9. Other Receipts 444.81

Total 1076.20
FINANCIAL OUTLAY

16043 .64
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Position of Manpower at NDRI, Karnal and its Regional Stations as on 31.03.2015

Type of Posts Existing - Additional : Total _
Do Expenditure 1 Positon Proposed S onal_ Additionl

Scientific 194 156 38 20 194+20 157+20
Administrative (Group A&B) 35 31 04 - - -
Technical 354 232 122 15 354+15 232+15
Administrative (Group Non-gazatted) 127 *110 20 Nil 127+00 110+00
Supporting 755 506 249 11 755+11 506+11
Total 1465 1035 433 46 1430+46 1005+46

*3 posts of UDCs are excess from the sanctioned strength of the post of UDCs.



2 RESEARCH ACHIEVEMENTS

DAIRY CATTLE BREEDING

Genetic Improvement of Milch Animals
through Identification and Dissemination
of Superior Germplasm by Application
of Emerging Reproductive and Molecular
Technologies

Multi-trait Evaluation of Karan Fries Cattle for
Higher Productivity and Fertility

A total number of 55 Karan Fries cows (33.95%)
were selected as elite cows for nominated matings
with an average 305-day milk yield as 5602 kg and
average EPA as 4605 kg which were 14.65% and
13.03% higher than the herd average (4203 kg) and
average EPA (4074 kg), respectively. The best 305
day milk yield ranged between 5014 and 8338 kg
with an average of 5528 kg.

A total number of 12 KF male calves were reserved
on the basis of EPD and dam’s best 305 days
lactation yield, breed characteristics and physical
conformity for the selection of young male calves
for future breeding. The dam’s best 305 days
lactation yield of reserved KF males ranged from
4282-6971 kg. The EPD of selected the male calves
ranged between 1.47 and 16.80%.

A total number of 4054 A.l. were performed in
Karan Fries and as a result 53.13% conception
rate was obtained under field conditions up to
December, 2014. A total of 1544 (814 males and
730 females) Karan Fries calves were born in the
farmers’ herds and test day milk yield data on 259
Karan Fries have been recorded for evaluation of
bulls under field conditions.

Phenotypic and genetic trends of production traits
viz. FL305DMY (21.85 & 5.15 kg), FLTMY (32.42,
4.32kg) and FLL (1.08 & 0.62 days) were estimated
and found to be positive,

single trait animal model taking age group as
fixed effect instead of AFC as a covariable. It is
better than mixed model analysis using LSML.
Two-trait animal model combining FL305DMY
with either FCI or FSP should be used for precise
estimation of heritability with low standard error.
For three trait animal model, FL305DMY should
be combined with FCI and AFC.

Multiplication and Dissemination of Tharparkar
Germplasm

Four out of 14 bulls were under regular semen
collection. During the period (January - December,
2014), a total of 11420 doses of frozen semen were
produced from Tharparkar bulls. A total of 730
doses of frozen semen were supplied through sale
to the farmers and developmental agencies. Data
spread over a period of 30 years from 1981 to 2010
comprising of records on 232 female calves born
and 536 lactation records on 166 adult Tharparkar
cows were analysed to study disposal pattern and
lactation specific demographic parameters. The
overall replacement rate on female calves born
basis was 81.46%, indicating better adaptability of
the breed. Expected herd life in first lactation was
up to 2.24 lactations and in second lactation, it was
2.19 lactations. After fourth lactation, it showed
decreasing trend.

Molecular Characterization and Identification
of Polymorphism in Mastitis Related Genes in
Sahiwal, Karan Fries Cattle and Murrah Buffaloes

Molecular characterization and identification of
polymorphism in MBL1 gene in Murrah buffalo:
Mannose binding lectin 1 (MBL1) gene belongs to
lectin family, mainly produced in the liver and acts
in response to infection by pattern recognition as a

significant and in desirable
direction. The genetic trends
of reproduction traits - AFC
(-1.59 days) and FCI (-0.65
days) were negative and
in desirable direction but
phenotypic trends were
positive and non-significant. ¥

In case of single trait models, (a)
the heritability of FL305SDMY

should be estimated by

Chromatogram showing SNPs at position 4853 A>G and at 4855
T>C MBL1 GENE in Murrah buffalo
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first line of defense. MBL1 gene was characterized
and single nucleotide polymorphisms (SNP) were
identified to analyze association between genetic
variants and the incidence of clinical mastitis in
Murrah buffalo.

Genomic DNA from 200 lactating Murrah buffaloes
were amplified using five pairs of primers with
respective amplicons of 588, 401, 278, 281 and 509 bp.
Annealing temperatures ranged from 53°C to 60.5°C.
Twenty six nucleotide variations were found in
Murrah buffalo when compared to Bos taurus NCBI
Reference Sequence (Accession No. AC_000185). 14
SNPs were found in MBL1 gene when compared
with consensus sequence of Murrah buffalo. Out of
which, 8 were in promoter region, 2 in intron-3 and
4 in exon-5 coding region resulting in 2 synonymous
and 2 non synonymous type of change at A4853G
and C4855T (Serine1l50 Glycine). SNP 2689G>C
resulted in three genotypes: CC, CG and GG with
respective frequencies of 0.238, 0.469 and 0.293,
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which showed a significant (p<0.05) association
with clinical mastitis in Murrah buffaloes. Animals
with genotype CG were least susceptible to mastitis.

Molecular characterization and identification
of polymorphism in MBL2 gene in Murrah
buffalo: In MBL2 gene, a total number of 39
nucleotide changes were found in reference (NCBI
Accession No. AC_000183.1) sequence. Murrah
animals exhibited 4 SNPs, two of which resulted
in amino acid substitution: 1262G>A in Gly40Asp
and 4387C>T in Thr166Met. Allelic association
analysis showed that A allele of 1262G>A, A allele
of 3382A>T, C allele of 4387C>T and C allele of
4511C>T were significantly associated with clinical
mastitis (P<0.01). Haplotype association analysis
showed that out of total 7 haplotypes generated,
Hap1l (AACC), Hap2 (AACT), Hap3 (AATT) and
Hap4 (ATTT) had significant association with
higher risk while Hap7 (GTTT) with lower risk
of clinical mastitis in Murrah buffaloes (P< 0.01).
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Chromatogram showing SNP at position G>A 1262 of MBL2 gene in Murrah buffalo

Identification of polymorphism in CACNA2D1
gene in Sahiwal and Karan Fries cattle: PCR-
RFLP analysis of 386 bp segment of intron 15 of
CACNA2D1 gene in mastitis affected and non
affected animals (Control) in Sahiwal and Karan
Fries animals was carried out using reported primer
and Tagq I restriction enzyme. Three genotypes
AA, AG and GG found in Sahiwal and Karan
Fries cattle differ significantly regarding mastitis
incidence. AA and AG genotyped animals were
found to be more susceptible to clinical mastitis.
Similarly PCR-RFLP analysis of 269 bp segment of
Exon 24 of CACNA2DI1 gene in mastitis affected
and non affected animals (Control) in Karan Fries
animals was done by Hpa II restriction enzyme.
Three genotypes AA, AG and GG in Sahiwal and
Karan Fries differ significantly regarding mastitis
incidence. AA and AG genotyped animals were
found susceptible to mastitis. Two G>A nucleotide

changes at 67 and 97 position, and an insertion of
A at 54 position was detected in Karan Fries cattle.
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PCR-RFLP using Tag | RE in Intron 15 of CACNAZDI gene in Sahiwal cattle
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AICRP Indigenous Breed Programme (Sahiwal
Cattle)

Germplasm was supplied to the data recording
units i.e., GLF Hisar, Bhiwani Gaushala,
GBPUA&T, Pantnagar, GADVASU, Ludhiana
for testing of bulls. During the period (January-
December, 2014), frozen semen doses produced
from bulls of Set I & Set II were 23840 and a total
of 5061 doses were supplied through sale to the
farmers and various developmental agencies.

Network Project on Buffalo Improvement
(Institute Unit)

The breeding programme in the Murrah herd was
followed for test mating of 14" and 15" set of bulls.
Fifteenth set had 15 bulls of which eight bulls test
mating continued up to March, 2015. The dams’
best lactation 305 day or less milk yield of eight
test bulls had ranged from 2828 in first lactation
to 3605 kg. Two proven bulls were used for elite
mating at the centre.

Herd performance and evaluation: The herd
strength increased during the reporting period.
Average age at first service and age at first calving
of buffaloes were 27.91 and 40.39 month. Average
age for initiating training and age at first collection
of the young Murrah bulls has significantly reduced
to 17.60 and 22.75 months. The average service
period of buffaloes has been estimated as 134.71
days. The overall female conception rate in the herd
was 41.30 %. The female calf (0-3 month ) mortality
was marginally higher ( 11.42 % ) than the target.
The wet and herd average were increased to 8.05
Kgand 5.10 Kg, respectively. The average milk fat,
SNF and total solids were estimated as 8.30 %, 9.65
%, and 17.95 %, respectively. The information on
305 days milk yield of daughters were collected,
compiled and supplied to Nodal institute for
genetic evaluation of XI ™ set of Murrah bulls using
Contemporary Comparison Method.

The comparison of estimated breeding values
(EBVs) of Murrah bulls through different sire
evaluation methods, viz. contemporary comparison
(CQ), least-squares (LS), simple regressed least-
squares (SRLS) and best linear unbiased prediction
(BLUP) for FLMTDMY revealed that BLUP method
is more efficient, accurate and stable with lowest
genetic variation. The average predicted CR based
on first A.I was found highest (39.95%) at <3.5
years and lowest (34.87%) at >4.5 years of age at
first A.I/use. Similarly, average predicted overall
CR was found highest (41.05%) at <3.5 years and
lowest (39.42%) at >4.5 years of age at first A.I/use

of Murrah bulls. Under progeny testing program,
Murrah bulls should be used at young age, i.e.
prior to 3.5 years, which is expected to result in
5.08% better CR based on first Al and 1.63% better
overall CR in comparison to Murrah bulls used
after 4.5 years of age.

The best temperature humidity index model (THI
model) was identified among seven different
THI models for analyzing the effect of heat stress
on pregnancy rate of 581 Murrah buffaloes in a
subtropical climate. A negative association was
found between THI and pregnancy rate. THI model
[THI=[0.4 x (Tdb + Twb)] x 1.8 + 32 + 15] indicated
the maximum decline (-0.761 %) in pregnancy rate
with per unit increased in THI value and therefore,
it was identified as the best THI model for studying
the effect of heat stress on pregnancy rate of Murrah
buffaloes in a subtropical climate.

Selection of young Murrah bull: A total of twelve
elite Murrah male calves were reserved during the
period (2014-15) on the basis of Expected Predicted
Difference and dam’s best 305d or less lactation
milk yield, breed characteristics and physical
conformity for the selection of young male calves
for future breeding. The dam’s best 305 days
lactation milk yield of reserved males ranged from
2740 kg in first lactation to 4088 kg. The EPD and
superiority of reserved Murrah male calves ranged
from 58 to 243 kg and 2.71 to 11.36%, respectively.
The center proposed seven Murrah bulls out of
which four breeding bulls were selected for

test mating under XV* Set. The dam’s best 305 days
milk yield of selected bulls ranged from 2828 in first
lactation to 4341 kg.

Bulls for elite mating at the institute herd: The
breeding programme in the herd was followed for
nominated mating using semen of three Proven
Murrah Bulls. About 40 Murrah buffaloes were
identified as elite animals. The average lactation
milk yield of elite Murrah buffaloes was increased
to 3173.22 kg which was 48.89% higher than the
herd average. The best lactational milk yield of
elite Murrah buffaloes ranged between 2737 kg in
tirst lactation to 4341 kg. Eighty six daughters and
eighty four male calves were born in the herd of
which 11 and 9 were elite female and male calves,
respectively.

Germplasm production and dissemination: The
NDRI centre produced 19,878 doses of frozen
semen during the period. The centre supplied
7000 doses of frozen semen to other centers. In
addition, 5824 doses of semen were supplied
to NDRI Field Unit, 4060 doses of semen were



supplied for different research purpose and 11,966
doses of frozen semen to farmers and other dairy
development organizations during the period.

Impact analysis:The germplasm of genetically
superior progeny tested proven bulls are being used
on elite cows in organized herds for production of
high-pedigreed bulls for further multiplication
and production of superior germplasm and
establishment of elite herds. Superior semen of
proven and high-pedigreed bulls of NDRI center
is being used by various dairy development
agencies and dairy farmers for bringing genetic
improvement of Murrah buffaloes.

Network Project on Buffalo Improvement (Field
Unit)

A total of 3941 AI were performed in Murrah
Buffaloes under field conditions during 2014-15 and
as a result 52.27 % conception rate was obtained.
Across the villages, the highest conception rate
was observed in Rindal (55.65%) and lowest was
observed in the village Kheri-Mansingh (46.85%).
A total of 1860 (955 male and 905 female) Murrah
buffalo calves were born in the farmers” herds and
performance data on 183 daughters recorded for
evaluation of bulls under field conditions. Sixteen
breeding bulls belonging to the 14th and 15th set
were used for Al during the year.

Cytogenetical screening of pre-pubertal cattle,
buffaloes and goats for early detection of
reproductive disorders: Breedable females were
examined to assess prevalence of reproductive
problems and cytogenetic screening in Sahiwal,
Karan Fries and Murrah breeds of cattle and
buffalo, respectively. Incidence of reproductive
problems in cows and heifers was recorded over a
period of five years (2009-2013). The incidence of

reproductive anomalies was found minimum in
Sahiwal heifers and cows as compared to Karan
Fries cattle and Murrah buffaloes. A total of 180
available breedable females (reproductively normal
and abnormal), were cytogenetically screened. FISH
was performed on chronic cases with reproductive
disorders and cytogenetically abnormal animals.
Conventional cytogenetic screening revealed
numerical anomalies viz., autosomal mosaicism
and Turner’s syndrome. Two types of cell lines 60,
XX (83.5% cells) One KF heifer and 61, XX+16A
(16.5%) were observed in one KF heifer. Three cell
lines 49, XX- 11A (16.7% cells), 50, XX (76.7% cells)
and 51, XX+11A (6.6% cells) were observed in one
Murrah female. Another Murrah animal showed
XO condition with chromosomal configuration
49, XO in 100% metaphase plates. Structural
anomaly such as autosomal translocation was
also recorded in 100% of metaphase plates in one
Sahiwal animal. Frequency of gaps and breaks were
significantly (P<0.01) different between abnormal
and normal (control) animals. Percent incidence
of fragile sites was found at a much higher level in
reproductively abnormal animals as compared to
normal breedable females. Occurrence of structural
and numerical anomalies in animals was found
to be related with various reproductive problems
such as anoestrus, irregular heat cycle, abortions
and repeat breeding. It is concluded that there is a
need to identify the incidence of these reproductive
problems through cytogenetic screening along with
molecular cytogenetics in routine for augmenting
reproduction and hence the economic status of
the farm. The breeding animals encounter various
reproductive problems, which cause a major loss to
farms and farmers. It was inferred that karyotyping
of all the young calves, breedable animals would
facilitate an early detection of reproductive
anomalies in cattle and buffaloes.

LIVESTOCK PRODUCTION AND MANAGEMENT

Development of State-of-the-art Dairy Production
Systems Using Better Housing and Fertility
Management Practices, Climate Change and its
Impact on Livestock Production

Identification of individual dairy animals by
vocal signatures: Murrah buffaloes could be
differentiated from one another with an overall
average accuracy of (94.50%, k= .937,100% training
data) and (74.21%, k = 0.7037, 67:33 training data).
The values of acoustic features like; formants,
number of pulse, number of period, degree of voice
breaks and mean noise to harmonic ratio differed

significantly for all the adult individuals of buffalo.
Hence these acoustic features might be the best one
to be utilized in individual identification through
vocalization pattern recognition technique.

Identification of different physiological conditions
of animals using acoustic features: Acoustic
features of voice are very useful to differentiate the
various stages of estrous cycle in dairy animals.
Among all the acoustic features, call duration, total
energy, mean pitch, mean intensity and formants
(especially F1) are important voice which unfold
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the variation in voice signals of different phases of
estrous cycle. Reproductive hormones (E, P, and
LH) showed positive and negative correlation with
different acoustic features of voice, which helped
in selecting the best acoustic features of voice to be
utilized for estrus detection in dairy animals.

F1 [(Hz}

Formants F1 (Hz) trend of voice signals during different stages
of estrous cycle in Murrah buffaloes

Effect of feed energy levels on puberty, sexual
maturity and semen quality in buffalo bulls: Effect
of feeding different energy levels on age at puberty,
sexual maturity and semen quality was studied
in Murrah buffalo bulls. For the study, eighteen
male calves at an average age of ~ 6 month and
body weight of 90 kg were taken from the institute
herd. Three groups were formed with six animals
in each group. One group was kept as control and
fed as per NRC(2001)/ICAR recommendations of
feeding of buffalo males. Second and third group
were also fed as per the control plus 10% and 20 %
extra energy, respectively. The extra energy in the
feed of higher energy groups was supplied through
molasses. Daily feed intake was recorded of all the
bulls throughout the study. Monthly body weight,
measurement of scrotal circumference and blood
sample collection for the estimation of testosterone
of all the bulls were performed. Sexual behaviour
in terms of number of mounts made by each bull
during training of semen collection and then
reaction during semen collection were recorded.
Weekly semen collection and semen freezing were
performed as per the routine standard procedure
for buffalo semen freezing. Semen quality of each
ejaculate was evaluated by assessing the ejaculate
volume (ml), sperm concentration (m/ml), viability
(%), acrosome integrity (%) and abnormality (%) of
fresh semen; and per cent sperm motility, viability
and acrosome integrity of frozen semen sample of
every bull.

Results obtained in this study revealed that bulls
started mounting at an average age of 15.4, 14.2

and 14.2 months with the body weight 260, 261
and 276 kg and scrotal circumference 20.3,20.1 and
20.6 cm in control, 10% HE and 20% HE groups,
respectively. The bulls acquired mating ability
(detachment of penis from the sheath) at average
age of 18.8, 17.6 and 19.2 months in control, 10%
and 20% energy groups, respectively. The age at
which the bulls donated semen first time (age at
first ejaculation) in AV was 20.4, 18.4 and 19.3
months with body weight 350, 356 and 364 kg
and scrotal circumference 23.6, 24.0 and 25 cm
in control, 10% and 20%HE groups, respectively.
Bulls across the groups attained sexual maturity in
terms of the ejaculate volume (~2 ml) and sperm
concentration (>500 m/ml) ~ 19-21 months of age
and sperm motility (~60%) and freezability (~50%
sperm motility) at ~22 months of age. Though the
ejaculate volume among the groups was higher
in the bulls with 20% HE energy than the 10%HE
and control but sperm concentration per ml was
found to be higher in 10% HE than the control
and 20% HE. Sperm abnormality was found to be
higher in the 20%HE group than the 10%HE and
control. It can be concluded from this study that
bulls which were provided with 10% HE started
mounting, attained mating ability, donated semen
and attained sexual maturity earlier than the bulls
of 20% HE and control. Interesting information that
emanated from the study was that the semen from
Murrah buffalo bulls can be obtained as early as at
18-19 months of age.

Performance and behaviour of dairy animals
under a model loose housing system: An existing
loose cattle shed meant for housing 20 cows/
buffaloes was modified by increasing the height of
the shed from present 10 ft to 15 ft and by increasing
the width of the covered area inside the shed from
the present 10 ft to 20 ft. A sand bed 6 inches thick
was provided both inside covered area and in
the open area. The existing elevated manger was
replaced with fence-line feeding system. The shed
including the open area was made mosquito and
fly proof by installing a mosquito net. As a heat
stress amelioration measure, timer controlled water
foggers were installed with heavy duty pressure
blowers for added air circulation.

The performance and behaviour of the crossbred
cows housed under the existing shed and the
modified shed was evaluated by conducting 2
experiments. One experiment was conducted
from January to May and the other from July to
December on 16 freshly calved crossbred cows.
The 8 cows belonging to one group were housed
under the modified cow shed and the other group
of 8 cows were housed under the existing shed.



The microclimate, comfort, animal performance
and behavioural parameters were studied as per
the objectives of the study. The feeding and other
management practices were similar in the two
groups of cows. The data generated on various
parameters of the study were analyzed using
suitable statistical techniques and the salient
findings obtained are presented here as under:

* The maximum temperature was significantly
lower during hot-humid and autumn seasons
inside modified shed as compared to the
existing shed. During winters and during hot-
dry summer months, the maximum temperature
was statistically similar inside the existing shed
and inside the modified shed. The maximum
temperature was brought down by about 6.5°C
both during hot-dry and hot-humid seasons
inside the modified shed as compared to the
open area by these housing modifications which
added to the thermal comfort of the animals.

* In hot-dry summer and hot-humid summer
seasons the mean THI values were significantly
lower in modified shed than that in the existing
shed. The mean THI values during winter and
autumn months did not vary significantly
between the two types of sheds and were lower
than 72. However, these values were lower than
that in the open area. During hot-dry season,
the THI value in the modified shed was close
to the threshold value of 72, indicating that the
increase in the height and width of the roof and
the installation of foggers with pressure fanning
was effective in improving the microclimate
inside the modified shed to the desired extent.

* The mean cow comfort indices were significantly
lower in hot-dry, hot-humid summers as well as
during autumn season in cows housed under
modified shed as compared to the cows housed
under the existing shed. The sand use indices
varied from 72.5 during hot-dry summer season
to 78.5 during autumn season whereas the sand
yard standing indices varied from 5.75 in hot-
humid summer to 9.5 during autumn season.

* The mean rectal temperature (RT) and
respiration rate (RR) were significantly lower
during all seasons in cows housed under the
modified shed as compared to the cows housed
under the existing shed indicating improved
thermal comfort of the cows housed under the
modified shed. The mean skin temperature was
significantly lower during winter months and
significantly increased during autumn months
in cows housed under the modified shed.
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* The mean plasma cortisol concentrations did
not vary significantly during all seasons in cows
housed under two types of sheds. However,
these values were relatively lower in the cows
housed in the modified shed during all seasons.

* The mean daily dry matter intake (DMI) was
significantly higher during hot-dry, hot-humid
summers and autumn season in cows housed
under the modified shed. However, it did not
differ significantly between the two groups of
cows during winter months.

* The mean daily milk yield was significantly
higher in cows housed under modified shed
during all 4 seasons.

* The mean daily resting time was significantly
higher and mean daily standing time was
significantly lower during hot-dry, hot-humid
summer months and during autumn months in
cows housed under modified shed as compared
to the cows housed under the existing shed.
The mean daily eating time was significantly
higher during hot-humid summer months and
during autumn months in cows housed under
the modified shed. The increase in resting time,
eating time and rumination time and decrease
in standing time in cows housed under the
modified shed during hot-dry, hot-humid
summer and autumn months indicated that the
cows were more comfortable as the duration
of these behaviours were close to their natural
behaviour patterns.

It is concluded from this study that the crossbred
cows housed inside modified shed were more
comfortable and had improved physiological
reactions and behavioural patterns during the hot-
dry, hot humid summer and autumn seasons as
compared to the cows housed in existing shed. The
crossbred cows housed inside modified shed had
improved feed intake and productive performance
during all seasons as compared to the cows housed
in existing shed

Development of management practices for the
provision of effective milk let-down stimulus in
weaned cows and buffaloes: During the previous
year (2013-14) 18 late pregnant Murrah buffaloes
were selected and divided into 3 groups and were
subjected to 3 treatments. In treatment I (control)
the calves were weaned from their dams
immediately after birth and were trained manually
to drink colostrum as well as milk from a pail. Milk
let-down stimulus to the buffaloes was provided
by the provision of concentrate mixture and teat
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massage before milking. In Treatment II, the calves
were allowed natural suckling for milk let-down
stimulus at the start of milking and at the end of
milking, the calves were again allowed to suckle
the required amount of colostrum as well as milk
and in treatment III, the calf borne were replaced
with a synthetic dummy calf for maternal bonding
and the dummy calf was used for provision of milk
let-down stimulus at every milking. The data were
analysed using suitable statistical techniques
during this year (2014-15) and the salient findings
obtained are presented as under:

Use of dummy calf for milk
let-down

Natural calf suckling for milk
let-down

e The overall mean daily colostrum yield, mean
daily milk yield and mean milk flow rate were
significantly higher in calf suckled and dummy
used buffaloes in comparison to weaned
buffaloes. The overall mean milk let down time,
mean milking time and milking temperament
scores were significantly lower in calf suckled
and dummy used buffaloes than that in weaned
buffaloes. The overall mean SSC in milk and
mean CMT scores values were significantly
lower in calf suckled and dummy used
buffaloes as compared to weaned buffaloes

* The mean blood plasma cortisol concentrations
before milking on the day of calving, on 5%, 7%,
and 15" day after calving were significantly
lower in case of calf suckled and dummy used
buffaloes as compared to weaned buffaloes. The
mean blood plasma cortisol concentrations on
the day of calving, on 5%, 7", and 15" day after
calving after milking were also significantly
lower in case of calf suckled and dummy used
buffaloes as compared to weaned buffaloes.
The mean blood plasma cortisol concentrations
in case of dummy used buffaloes on the day of
calving, on 5%, 7%, and 15" day after calving
were significantly higher after milking as
compared to before milking

* Mean daily colostrums intake on the first and
second day after calving was significantly
higher in case of dam suckled buffalo calves

than in case of weaned calves. Mean daily milk
intake time and mean daily body weight gain
were significantly higher in dam suckled calves
as compared to weaned calves. Mean blood
serum concentrations of IgG, IgM and IgA on
the day of calving, on 274, 7t, 28, 427 and 56
days after birth were significantly higher in dam
suckled calves than in weaned calves. Mean
time spent on different abnormal behaviours
was significantly higher in case of weaned
calves than in case of suckled calves.

Itis concluded from this study that the reproductive
performance of naturally suckled buffaloes was
marginally adversely affected in comparison to
weaned buffaloes. The growth performance, the
immune status, health and behaviour of naturally
suckled buffalo calves was better as compared to
weaned calves.

Development of national code of practices for
the management of dairy animals in India: This
project was undertaken in collaborative mode
on consultancy basis with World Society for the
Protection of Animals (WSPA) now renamed as
World Animal Protection. The project was aimed
at generating a comprehensive code of practices
for the management of animals in organized
commercial dairies in India providing a direction to
dairy owners for effective management of animals
contributing to sustainability of dairy business.

Under this project a draft code of management
practices of dairy animals with respect to breeding,
feeding, housing and healthcare management and
record keeping was developed. A stakeholder
meeting to elicit their views for incorporation
in the Dairy Standards was held on 23.8.2014 in
which about 35 persons including dairy experts,
the Chairman, Animal Welfare Board of India,
Government officers, NGO representatives and
progressive farmers participated.

The final document “National Standards of
Management of Dairy Animals in India” was
launched/ released by the Hondble Director, NDRI
Karnal and Mr. Mike Baker, Chief Executive Officer,
World Animal Protection at a special launch
function held at Anand Agricultural University,
Anand on 10.10. 2014. The standard dairy animal
management practices have been passed on to
SAUs, Animal Science Institutes, State Animal
Husbandry, Department and Veterinary Council
of India for recommending them to the farmers.

Infertility in crossbred bulls: Search for spermatogenic
cell markers for early prediction of fertility: The



primary aim was to investigate the proteomic markers
in spermatozoa which can predict the fertility status of
crossbred bulls. Based on the conception rate, high-fertile
and low-fertile bulls were selected, and frozen-thawed
spermatozoa from six ejaculates per bull were pooled to
analyse the proteome of spermatozoa.

pH3 — R

Analysis of sperm proteome by DIGE. [A] Low fertile labeled with
Cy3 and high fertile with Cy5. [B] Dye swapped to avoid bias. [C&D]
Differentially expressed spots, analysed by DeCyder software. [E]
Silver stained preparative gel used for spots identification, differentially
expressed protein spots are shown in circles with spot numbers.

To investigate the differentially expressed
proteins, DIGE analyses was performed using
purified proteins from spermatozoa of high
and low fertile bulls. Proteins extracted from
high- and low-fertile spermatozoa were labelled
using CyDye. Gels were scanned in Image Quant and
results were analysed with DeCyder software. The
representative DIGE gels showing the overlay of Cy3
and Cy5 images are shown in Figure A & B and those
analysed with DeCyder software and differentially
expressed protein spots demarcated in Figure C & D.

An average of 700£15 protein spots were detected
in the internal standard gel images. Only matched
spots detected on all the internal standard images
were considered for DIGE analysis. It was observed
that 21 protein spots were differentially expressed
between the groups (Figure 1E), among which 17
spots were over expressed in high-fertile group
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and 4 were over expressed in low-fertile group.
All the differentially expressed protein spots
were identified by MALDI-TOF/MS analysis
and found that 12 different proteins were over
expressed in high-fertile and 3 proteins were
over expressed in low-fertile spermatozoa. After
identifying the differentially expressed proteins
and their functional classification, some potential
proteins were selected from the list for validating
as putative fertility markers. Four proteins were
selected which were most suitable candidates viz.
ENO1, MDH2, ATP5D and PDC-109. To confirm
the identity of selected proteins and to find out the
correlation between their expression levels with
fertility in crossbred bulls, western blot analysis
was performed with frozen-semen samples from
18 crossbred bulls with known fertility. Among
ENO1, MDH2, ATP5D and PDC-109, the first
three proteins were over expressed in high-fertile
group and the last one was over expressed in low-
fertile group. The relative expression of ENO1 and
PDC-109 was found to be significantly correlated
with the conception rate in crossbred bulls. It was
concluded that ENO1 and PDC-109 may serve as
potential panel of markers for determination of
fertility of crossbred bulls.

Decrease in sperm energy supply and premature
capacitation may be the probable reasons for
decreased fertility in crossbred bulls

The GO annotation of differentially expressed
proteins in spermatozoa of high and low fertile
bulls revealed that with respect to biological
process, most of the differentially expressed
proteins were involved in cellular process (9) and
metabolic process (9). Based on molecular function,
many of them were involved in catalytic (9) and
biding (8) activities. As per cellular component
classification (Supplemental figure 2C), majority of
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Sperm specific functional classification of proteins under expressed in
spermatozoa of low fertile crossbred bulls compared to high fertile bulls
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the differentially expressed proteins were found to
be originated from cell (9), organelle (6) and
membrane (4). To understand the major functional
pathways down regulated in crossbred bulls
leading to poor fertility, the proteins under
expressed in the spermatozoa of low-fertile
crossbred bulls were manually classified based on
various sperm specific functions. Majority of the
proteins under expressed in low-fertile crossbred
bulls were involved in sperm energy metabolism
(4), followed by sperm structural integrity (2),
sperm maturation (2), sperm oocyte binding (1),
and capacitation/acrosome reaction (Figure).

Comparative proteomic analysis of taurine,
indicine and crossbred bull spermatozoa for
identification of proteins related to sub-fertility in
crossbred bulls: Infertility is not a major problem
in purebred exotic or purebred indigenous breeds.
However, when we cross them infertility is a
serious problem in the male offspring. Comparing
the sperm proteins in the purebred and crossbred
will help us to identify some proteins that might
be related to sub-fertility in crossbred bulls.
Holstein Friesian (HF; Taurine breed; Bos taurus),
Tharparkar (TP; Indicine breed; Bos indicus) and
Karan Fries crossbred (KF; HF X TP; 50 to 75% HF
inheritance) bulls were utilized for identification
of proteins that might be related to infertility
in crossbred bulls. The proteomic profiles of
spermatozoa from these breeds were compared by
two dimensional difference gel electrophoresis and
differentially expressed proteins were identified
through mass spectrometry.

There were 17 differentially expressed protein spots
in the 2D-DIGE gel of HF vs. KF samples. Among
this, nine spots were over expressed in HF and
eight spots were over expressed (p<0.05) in the
spermatozoa of crossbred bulls. The differential
expression ranged from 1.2 to 5.9 fold between
the groups. Among the total 17 spots, 16 protein
spots were identified using MALDI-TOF/MS. The
protein adenylate kinase isoenzyme-1 was found
to be highly over expressed (5.9 fold) in KF bulls
compared to HF bulls, whereas 60S ribosomal
protein L5 was highly abundant in HF bulls (3.7
fold). The proteomic comparison of Tharparkar and
crossbred spermatozoa showed eight differentially
expressed protein spots, among which four
spots were over expressed (p<0.05) in both the
groups. The fold change of differential expression
ranged from 2 to 2.9 between the groups. Ataxia
telangiectasia and Rad3 related protein isoform
was highly abundant in KF bulls (2.9 fold) and beta
defensin-3 was highly over expressed in TP bulls
(2.8 fold). After comparing the proteomic profile

of crossbred spermatozoa against both Indicine
and Taurine parents, a three way comparison of
samples was performed, i.e. HF vs. TP vs. KF using
the HF vs. KF and TP vs. KF gels. It was found
that 17 protein spots were differentially expressed
(p<0.05) between the three breeds and the fold
difference in expression ranged between 2.3 to 14.6.
On identification of the differentially expressed
proteins, spot numbers 175 and187 matched to
same protein, sperm inner acrosomal membrane
protein IAM38 whereas spots 249 and 245 were
Izumo sperm-egg fusion protein 4 isoform X1 and
233 and 198 were Interferon regulatory factor 4.
Overall, 14 proteins were found to be differentially
expressed (p<0.05) among the three breeds.

Identification of putative fertility markers in
seminal plasma of crossbred bulls through
differential proteomics: Identification of some
potential biomarkers to determine the latent
fertility of bulls accurately has long been the
interest of researchers. In this study, the proteomic
profile of seminal plasma from bulls with varying
fertility to identify fertility associated proteins was
compared. The proteomic profile of high and low
fertile bulls were compared using the technique
2D-DIGE and the differentially expressed proteins
were identified using MALDI-TOF/MS. Out of 19
proteins identified to be differentially expressed
(P<0.05) between high and low fertile bulls, 9 were
over expressed in seminal plasma of high fertile bulls
and 9 were over expressed in seminal plasma of low
fertile bulls. The differential expression ranged from
1.5to0 5.5 fold between the two groups and Protection
of telomeres 1 protein (POT1) was very highly
expressed in high fertile group and Prostaglandin E2
receptor EP3 (PTGER3) was over expressed in low
fertile group. It is inferred that expression of certain
proteins in the seminal plasma varied with bull
fertility and concurrent comparisons of expression
of these proteins and other fertility assays may help
in determining bull fertility.

Relationship of blood and seminal plasma
testosterone concentrations with semen quality
in crossbred bulls: The present investigation was
conducted to study the association of testosterone
concentrations with semen quality in crossbred
bulls (n=8) span. Based on the prior record on
ejaculate rejection rate, the bulls were classified into
good (n=4) and poor (n=4). A total number of 16
ejaculates were collected from each bull at weekly
intervals to study the semen quality parameters.
Blood and seminal plasma sample (n=6 per bull)
were collected at 15 days interval. Testosterone
concentrations were estimated using Bovine ELISA
Kit in serum and seminal plasma samples. There



was no significant difference between good and
poor bulls in the ejaculate volume. However, the
mass activity differed significantly between good
and poor bulls (3.19£0.03 Vs. 1.57 £ 0.13). Similarly,
the individual motility, viability, membrane
integrity and sperm concentration differed
significantly (P<0.05) between good and poor bulls.
The percentage of spermatozoa with protamine
deficiency was significantly (P<0.001) higher in the
ejaculates of poor bulls compared to good bulls.
The mean # SE testosterone concentration in blood
serum and seminal plasma of good bulls was 4.26
* 1.38 and 2.13 + 1.04 ng/ml, respectively while
the corresponding values in poor bulls were 7.06
*1.50 and 5.71 + 1.78 ng/ml, respectively. Blood
testosterone concentration had significant negative
correlation with viability of spermatozoa in good
bulls. There was no significant relationship between
testosterone concentration and any of the other
semen parameters studied.

Management practices to improve semen
productivity by mitigating low libido problem
in Sahiwal bulls: Analysis of twenty five years
data revealed that one of the major reasons of
culling of Sahiwal bulls was poor libido (23.12%).
To overcome from the problems oestrous specific
mucus was applied, which was effective to bring
back 6 out of eight poor libido bulls in semen
production (75%). In another management
intervention through routine exercise, application
of halter and same bull handler helped in better
sexual expression and reduction of average age
of first semen donation of the young bulls (21.3
months).

Indicators of retention of fetal membranes and
evaluation of preventive/therapeutic regimes
for maintaining postpartum fertility in dairy
bovine: Peripheral blood concentrations of
pro-inflammatory cytokines are altered in cows
developing retention of fetal membranes. Retention
of fetal membranes (RFM) adversely affects
the production and reproduction potential of
the affected cows leading to huge economic
loss. Since expulsion of fetal membranes is an
inflammatory process, the present study compared
the concentrations of certain pro-inflammatory
cytokines [Interleukin-1p (IL-1), Interleukin-6
(IL-6), Interleukin -8 (IL-8) and Tumor necrosis
factor- a (TNF-a)] between the cows that developed
RFM (n=10) and the cows that expelled fetal
membranes normally (n=10) to find out if they
could serve as a predictive tool for RFM. Blood
samples were collected from the cows from 30
days before expected parturition through day
-21, day -14, day -7, day -5, day -3, day -1, on the
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day of parturition (day 0), day 1 postpartum and
the pro-inflammatory cytokines were estimated
in blood plasma using ELISA method. It was
inferred from the sudy that the concentrations of
pro-inflammatory cytokines were low in the cows
developing RFM compared to those expelled fetal
membranes normally. This is alteration in cortisol
concentrations and expression of certain genes
associated with neutrophil functions in cows
developing retention of fetal membranes.

The peripheral concentrations of cortisol and
expression of glucocorticoid receptor (GR), Fas, CD
621, CD 18/11b, Caspase 3 and Bcl2 in neutrophils
inrelation to fetal membranes (RFM) in dairy cows
was investigated. Blood samples were collected
from 12 crossbred cows (6 normal cows and 6 RFM
cows) on7 £ 2 day pre-partum, on the day of calving
and day 2 postpartum. Blood plasma was separated
for estimation of cortisol (Using ELISA method)
and neutrophils were isolated for gene expression
analysis. The cortisol concentrations were
significantly (P<0.05) higher on the day of calving
and on day 2 postpartum in RFM cows compared
to normal cows. On the day of calving, the
proportion of immature neutrophils was
significantly (P<0.05) higher while the proportion
of mature neutrophils was significantly (P<0.05)
lower in RFM cows compared to normal cows. The
relative gene expression of GR and CD 62L was
significantly lower (P<0.05) on the day of calving
and on day 2 postpartum in RFM cows in compared
to NP cows. It was observed that cortisol
concentrations were negatively related to expression
of genes related to neutrophil functions, and high
cortisol concentrations and altered neutrophil
functions were associated with RFM in dairy cows.
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Modulation of postpartum reproductive
performance through supplementation of long
or short chain fatty acids during transition
period: Thirty-six cross-bred cows were used to
study the effect of long-chain (flaxseed) or short-
chain (butyric acid) fatty acid supplementation on
metabolic status, ovarian function and reproduction
performance during transition period. Control
cows received a routine feed of transition diet,
while the cows in two treatment groups were
supplemented with either 750-g crushed flaxseed or
250 g butyric acid per cow per day. Ovarian activity
was monitored by transrectal ultrasonography
on 10, 20* and 30* day post-partum. Results
indicated that cows in flaxseed group were in
positive energy balance as indicated by lower
NEFA and Beta hydroxy Butyrate and higher
glucose concentrations. Uterine involution was
completed well within 30 days post-partum in all
the cows in flaxseed fed group compared to 76.9%
in butyric acid supplemented and 61.5% in control
groups. The size of dominant follicle and corpus
luteum was significantly higher (p < 0.05) for
flaxseed group compared to control group, which
in turn resulted in higher concentrations of plasma
progesterone. Cows fed on diets supplemented
with flaxseed exhibited post-partum heat earlier
and bred sooner (p < 0.05) than control cows. It
has been noticed that supplementation of flaxseed
and butyric acid enhanced involution of uterus,
early resumption of cyclicity and thereby early
breeding. However, in view of the encouraging
results obtained for flaxseed supplemented group,
its organic nature and easier availability at farmer’s
gate, it may be concluded that flaxseed can be

safely included in transition diet to modulate
reproductive performance of dairy cattle.

Modulation of uterine immunity to prevent
postpartum uterine infections in dairy cows: To
assess the neutrophils function, total leucocyte
count, phagocytic activity of neutrophils were
studied during postpartum period i.e. from day
of parturition to 42 days after parturition and
expression of IL-8 receptors i.e. CXCR1 and CXCR2
were studied on neutrophils on day of parturition
using qRT-PCR. A total number of 20 Sahiwal cows
were included in the experiment out of which nine
animals did not suffer from postpartum uterine
diseases and undergo normal involution, whereas
six animals suffered from puerperal metritis and
five animals suffered from endometritis. Cows
that developed puerperal metritis within 10 days
of parturition and endometritis 21 days onwards
had lower (P<0.05) TLC, phagocytic activity during
initial period of postpartum i.e. day of parturition
to day 21 postpartum in comparison to cows those
had undergone normal puerperium. IL-8 receptors
i.e. CXCR1 and CXCR2 m-RNA expression on
neutrophils surface on the day of parturition
was 3 fold and 20-40 fold lower (P<0.05) in cows
that later on developed puerperal metritis and
endometritis in comparison to cows that have
undergone normal puerperium. Since a clear cut
difference in neutrophils functions during early
postpartum period in cows that did and didn’t
develop uterine infections later on was observed,
hence, modulating the uterine functions during
peripartum period might help in reducing the
occurrence of postpartum uterine infections.
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ANIMAL BIOTECHNOLOGY

Genetic Improvement of Milch Animals
through Identification and Dissemination
of Superior Germplasm by Application
of Emerging Reproductive and Molecular
Technologie

A Cloned Buffalo Bull Produced from Frozen
Thawed Semen

A male cloned calf named ‘Rajat’ produced
through ‘Hand-guided Cloning’ was born on July
23, 2014 by normal parturition. Its weight at the
time of birth was 32.0 kg. The calf is a clone of
a highly-ranked progeny-tested Murrah buffalo
bull (MU-4393), which had died many years
back. The donor cell was isolated from the frozen-
thawed semen of this bull born on December 10,
1995. This bull had ranked ‘first” in 5th set of All
India Progeny-testing Program and had 22.29%
superiority. This technology could be useful in
multiplying the best bulls and meet their demand
in the country.

Rajat

Production of Wild Buffalo (Bubalus arnee) Calf
through Inter-species Cloning

A cloned wild buffalo female calf named
‘Deepasha’” was born on December 12, 2014 by
normal parturition. Its weight at the time of
birth was 32 kg. Deepasha is a clone of a wild
buffalo named “Asha’, the only wild-buffalo in
Chhattisgarh in semi-captivity. An in-situ breeding
programme to save wild buffaloes from becoming
extinct is going on for the past five years at Udanti.
Chhattisgarh'’s state animal, known locally as ‘Ban

Bhainsa’, is similar to Bhainsa in appearance but is
a different species. Wild buffalo is in the Red List
of International Union for Conservation of Nature
(IUCN). It is also a Schedule I animal under the
Wildlife Protection Act 1972.

Deepasha

A Cloned Calf Produced from Somatic Cell
isolated from Urine

A female cloned calf named “Apurva’ was born
on February 5, 2015. The calf was born by normal
parturition, and its weight at the time of birth
was around 37 kg. The calf is clone of an elite
Murrah buffalo (MU-5345) of NDRI Livestock
Farm. Earlier ‘Lalima” was produced from the
same buffalo. In this case the donor cell was
isolated from urine of the donor animal. This is
the first report in the world across the species in
which cloned embryos have been produced using
somatic cells isolated from urine.

Apurva
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A Cloned Calf Produced from an Adult Murrah
Buffalo

A female cloned calf named ‘Lalima’, produced
through “Hand-guided Cloning, was born on May
2,2014 by normal parturition and its birth weight
was 36 kg. It is a clone of an elite Murrah buffalo
(MU-5345) of NDRI Livestock Farm. The donor
cell was taken from the ear tissue of MU-5345,
which produced 2713 kg milk in standard lactation
period of 305 days and 3494 kg in total lactation
period of 471 days, during her 3™ lactation.

Lalima

Birth of ‘Karishma’, another Calf from Garima-II,
A Cloned Buffalo

Garima II, a cloned buffalo produced using
embryonic stem cell as donor cell, which was born
on August 22, 2010, delivered the second calf, a
female named ‘Karishma’, on December 27, 2014
through normal parturition with a birth weight
of 35 kg. Garima-II was inseminated with frozen-
thawed semen of a progeny-tested bull No. 5258
of NDRI’s Livestock Farm on February 27, 2014,
which resulted in conception. Later, a female
buffalo calf ‘Mahima’, which was the first ever
calf from a cloned buffalo, was born to “‘Garima-II’.

Karishma

Development of Buffalo Trophoblast Cell Lines
for Cloning

Trophectoderm (TE) cells were isolated from
IVE-derived hatched blastocysts or Hand-made
cloning (HMC)-derived cloned blastocysts and
were established on fetal fibroblast feeder layer
or MaxGel ECM coated dishes under feeder-free
conditions. TE-IVF and TE-HMC cell lines could
survive for 41 (>450 days) and 36 passages (>390
days), respectively. TE cells at passage >5 were
characterized by examination of expression of TE-
specific markers. It was concluded that i) just as
from IVF blastocysts, TE cell lines can be derived
from SCNT and parthenogenetically produced
blastocysts, ii) although TE cells derived from
SCNT embryos have capability to grow in culture
similar to that of cells from IVF embryos, significant
differences exist in the gene expression levels
between the two types of embryos and between
the TE cells derived from them, which may have a
role in the placental abnormalities associated with
SCNT pregnancies, iii) a feeder-free in vitro culture
system was developed, which enabled long-term
culture of TE cells derived from both IVF and
SCNT buffalo embryos, iv) TE cells can be used
as donor cells for the production of blastocysts by
HMC. However, their developmental competence
and quality is lower than of blastocysts produced
from fetal or adult fibroblasts, v) the epigenetic
status and expression of many important genes
is different in blastocysts produced using TE cells
and those produced using fetal or adult fibroblasts
or those produced by IVF, vi) BCB+ oocytes had
developmental competence and quality higher
than that of BCB- oocytes and comparable to that
of IVF blastocysts suggesting that BCB staining can
be effectively used for selection of developmentally
competent oocytes for HMC.

Transgenesis

For production of transgenic buffaloes expressing
recombinant human insulin protein in milk,
human pro-insulin cDNA was cloned from its
genomic DNA and mutated by overlap extension
PCR to introduce furin consensus cleavage
sequences (Arg-X-Lys-Arg). For mammary gland-
specific human insulin expression, buffalo beta
lactoglobulin promoter (3.9 kb) and 3'UTR (1.5 kb)
were cloned into pAcGFP-N1 vector and named
PACcISUBC. Expression vector was transferred into
a BUMECs and human insulin (hINS) expression
was detected by RT-PCR, Immunocytochemistry,
Western Blotting and ELISA. Buffalo female
fetal fibroblast cells (BFF) at passage 5 was
transfected using GFP tag human insulin plasmid



(pAcISUBC) by nucleofection and cultured with
G418 for 3 weeks to obtain positive transgene cell
clones. Transgene integration into BFF genome
was confirmed by southern blotting. Transgene
integrated cells were used as a nuclear donor
to construct embryos by Hand-made cloning
technique. Reconstructed embryos derived from
transgenic cells could successfully develop into
blastocysts at day 8 of culture; about 64 % of them
were found GFP-positive.

In another study aimed at generating lactoferrin-
expressing transgenic buffaloes, expression vectors
of hLF were constructed under different caprine
mammary gland specific promoters viz. a-casein,
B-casein and a-lactoglobulin. cDNA of hLF gene
(2259bp) was cloned downstream using promoter
regions of i) P-casein (6500bp and 3500bp), ii)
a-casein (5270bp and 2970bp) iii) BLG (2700bp
and 2100bp). These different promoters were
assayed by luciferase assay system to identify the
most active promoter. The translation initiation
codons of 5 flanking regulatory fragments were
mutated from ATG to AAG. Further, hLFcDNA
and modified promoter fragments were combined
through restriction digestion and ligation and
cloned into pAcGFP1-1 vector. The developed
vectors were accordingly renamed as pBCL1/2,
pACL1/2 and pBLG1/2, for expressing hLF
under beta-casein, alpha-casein and BLG promoter
regions, respectively. These developed vectors
were subsequently transfected into goat mammary
epithelial cells. The transfected cells were further
selected using G418 selection method and positive
clones were generated.

Genomics

Unique Non-coding RNAs Identified in Buffalo
Oocytes

Construction of a buffalo oocyte specific subtracted
c¢DNA library has raised fresh challenges of
defining the importance of unknown preferentially
oocyte expressed transcripts. From this library
four ESTs were selected and their full length
sequence was generated using 5 and 3" RACE.
Bioinformatic analysis of these sequences revealed
their weak coding potential and possibility of non-
coding RNAs. Predicting their possible protein
functional domains on pfam, smart and supfam
databases presented no apparent similarity and
concluded these as non-coding sequences. One of
the sequence (BOA290U) having four transcript
variants revealed protein binding characteristics
and was interestingly found to be intergenic at
specific positions across different species. Further,
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the differential expression pattern of this RNA
in oocytes of differential development ability,
classified based on Brilliant Cresyl Blue (BCB)
staining, showed consistent increased expression
from 0 to 24 Hrs in BCB+ oocytes relative to
BCBoocytes. Other three sequences viz. BOB182U,
BOD176U and BOE283N also revealed wide
expression variations in high and low competent
oocytes. Together, it hints at the possibility of non-
coding RNA mediated transcriptional control in
oocytes which could be crucial for determining
their development competence.

s.rourus 34kb BOA250U 110kb TTRF1
(903%) — \\ —\\ ees———

PPR1 29 kb BOA290U 69kb TTRF1

iU e \\ '\ \ ——

{883%)

. PPR1 29 kb BOAZ290U 65kb
O.aries — \\ /————\\ aaaaa———

Similarity of the unique long non-coding RNA identified in
buffalo oocytes and its location at intergenic region across the
species

Synchronizing the Buffalo Oocytes for Germinal
Vesicle Break Down (GVBD)

GVBD marks the first significant event towards
successful completion of meiosis in oocytes. The
immature buffalo oocytes was subjected to a two-
step culture system, first in the presence of a GVBD
inhibitor like Roscovitine and Cilostamide followed
by maturing them in GVBD inhibition free medium.
Nuclear maturation was assessed after 24 hrs by
Aceto-orcein and Hoechst staining. Results showed
that Roscovitine at a concentration of 100 uM alone
or in combination with Cilostamide 30 uM could
hold majority of the oocytes under meiotic arrest
at 24 hrs of culture. Holding oocytes for meiotic
arrest for 24 hrs did not affect their developmental
ability. For in vitro maturation (IVM) of the oocytes
post meiotic arrest withdrawal; activators of
PI3K/ Akt pathway were added in IVM medium
with the idea that an over expressed Akt will
help meiotically inhibited oocytes to undergo
GVBD while favoring cell survival by preventing
apoptosis. Supplementing IVM medium with SC-79
(synthetic compound), an Akt activator, resulted in
improved development rate of oocytes as compared
to control (not GVBD inhibited). Further, it was
observed that a reduced GV retention time of 6
hrs (instead of 24 hrs) followed by IVM in SC-79
supplemented medium at the rate of 10 pg/ ml
resulted in substantial improvement of the cleavage
and blastocyst rates.
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Three alternate methods of characterizing the GVBD event in oocytes. 1. Aseto-orcein staining 2. Hoechst staining and 3. Anti
Lamin-DAPI staining. Method 3 was found to be a highly authentic and reproducible one

Innate Immunity in Indian Cattle (Bos indicus)
and Buffalo (Bubalus bubalis)

Buffalo RIG1 and MDAS genes were investigated
to understand the mechanism of receptor-induced
antiviral response. Sequence analysis revealed that
RIG1 and MDAS maintain a domain arrangement
that is common in mammals. Critical binding
site residues of the receptors are evolutionary
conserved among mammals. Molecular dynamics
simulations suggested that RIG1 and MDADS follow
a similar, if not identical, dsRNA binding pattern
that has been previously reported in human.
Moreover, binding free energy calculation revealed
that MDADS had a greater affinity towards dsRNA
compared to RIG1. Constitutive expressions of
RLR genes were ubiquitous in different tissues
without being specific to immune organs. Poly
I:C stimulation induced elevated expressions of
IFN- b and IFN-stimulated genes (ISGs) through
interferon regulatory factors (IRFs) mediated
pathway in buffalo fetal fibroblast cells.

Expression of Heat Shock Factors (HSFs) in
Buffalo (Bubalus bubalis)

The heat shock factors (HSFs) are recognized
as master regulator of heat shock responses in
mammalian species. The four major heat shock
factor genes viz. HSF-1, 2, 4, and 5 were studied in
Buffalo. The buffalo HSF genes showed domain
architecture similar to other mammalian species.
The transcript level of HSF-1 gene was found
up-regulated in months of high and low ambient
temperatures. In contrast, the expression of HSF-4
and 5 genes were found down-regulated in months
of high ambient temperature. This suggests that
the intricate balance of different HSFs is adjusted
to minimize the effect of seasonal changes in
environmental conditions.

Functional Characterization of Milk Fat Globule
Membrane Epidermal Growth Factor 8 (MFGE-8)
in Buffalo Mammary Epithelial Cells

* Milk fat globule epithelial growth factor8
(MFG-E8) was functionally characterized
in buffalo mammary epithelial cells. For
this, the RNA was isolated from the buffalo
mammary epithelial cells (BuMECs) followed
by preparation of MFGE-8 ¢cDNA and its
cloning into pJET vector and sequenced.
Buffalo MFG-ES8 constituted 1293 nucleic acids
representing 431 amino acids. To study the
function of MFGE-8 genes, shRNA of MFGE8
was cloned into pKLO.1-Puromammalian
expression vector which was transfected into
BuMECs. MFGE-8 was knocked down to the
extent of 64%. Due to the knockdown of MFGE-
8 gene changes were observed in cell viability
and cell proliferation in BuMECs. Majority of
the BUMECs lost their cell shape and aggregated
into undefined masses. It was concluded that
MFGE-8 is essential for maintenance of cell
shape and morphology during lactation in
farm animals.

Profiling of Cow Urinary Proteins Using Various
Extraction Methods Reveals more than 1550
Proteins

Urine can be used in diagnosis of different diseases
including cancer and other patho-physiological
conditions. Three methods i.e., ammonium
sulphate precipitation, ProteoSpin column and
diafiltration were used for extraction of proteins
from urine for identification of urinary proteome.
The tryptic peptides generated after In-gel and In-
solution method were identified using LC/MS/
MS (ESI-qTOF), which resulted in identification
of 1582 proteins. In-gel trypsin digestion method



revealed more protein (1191) in comparison to
in-solution digestion method (541). Maximum
proteins were identified in ammonium sulphate
precipitation method (938) followed by ProteoSpin
(606) and diafiltration (444) methods, respectively.
The profile of the identified proteins was compared
with human urinary proteome of which 311 bovine
urinary proteins matched with human. An exclusive
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list of 38 bovine urinary proteins with high protein
scores were listed which are absent in human urine.
Allidentified proteins were analyzed according to
Gene Ontology which were classified according
to cellular component, biological processes and
molecular functions. This study reports for the
first time an exclusive evidence of more than 1550
proteins in urine of healthy cow donors.
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Recombinant Sperm Acrosome Associated 3 including N-acetylglucosamine (NAG), which
(SPACA3) Protein of Buffalo Arrested Early might serve as ligand for interaction with SLLP1
Development of Buffalo Embryos present on sperm and facilitate sperm-oocyte

Presence of SPACA3 protein was
demonstrated in the buffalo sperm
proteome. SPACA3 gene was cloned
and expressed. Recombinant buffalo
SLLP1 was found to inhibit sperm-
oocyte interaction and development
of growing embryos. Fertilization
was inhibited by 43 %, while morula
and blastocyst formation was
inhibited by >80% in comparison to
controls. Chicken egg white lysozyme
did not show any additional effect
at these stages except the minor
decrease in fertilization that was
commensurate, with decrease in
the rate of morula and blastocyst
formation. The mammalian oocytes
present various glycan moieties

Structural Models of Buffalo SLLP1 with Tri-NAG (left side)

Model on right side shows X-ray structure of chicken egg white lysozyme bound with
Tri-NAG (PDB ID: 1LZB). The secondary structures of models are shown in gray and
Tri-NAG molecule is shown in ball and stick style shown in elemental colours. The
amino acid residues shown and labelled are those involved in direct substrate binding

in the two complexes.



binding. The binding of buffalo SLLP1 with
chitin, which is a polymer of NAG, was also
observed. The in silico analysis indicated the
interaction of tri-NAG with buffalo SLLP1. These
results suggested recruitment and evolution of
SLLP1 in testis for highly specialized function
like sperm-oocyte interaction. Additionally, the
results suggested that SLLP1 at high concentration
might also interfere with the subsequent cleavage
process after first cleavage.

In vitro Culture of Functionally Active Buffalo
Hepatocytes

A simple method was developed for isolation and
short-term culture of functionally active buffalo
hepatocytes. Buffalo hepatocytes were isolated
from caudate lobes by using manual enzymatic
perfusion with 50 ml sterile syringe and mechanical
disruption of liver tissue. Hepatocytes yield was
(5.3 £ 0.66)x107 cells per gram of liver tissue with a
viability of 82.3 £3.5%. Freshly isolated hepatocytes
were spherical in shape with well contrasted
border. After 24h of seeding onto fibroblast feeder
layer and different extracellular matrices like dry
collagen, matrigel and sandwich collagen coated
plates, hepatocytes formed confluent monolayer
with frequent clusters and exhibited typical
cuboidal and polygonal shape with restored cellular
polarity. Cells expressed hepatocyte-specific marker
proteins like albumin, hepatocyte nuclear factor 4a,

glucose-6-phosphatase, tyrosine amino transferase,
cytochromes, cytokeratin and a antitrypsin.
Hepatocytes could be immunostained with anti-
cytokeratins, anti-albumin and anti-a antitrypsin
antibodies. Abundant lipid droplets were detected in
the cytosol of hepatocytes using oil red stain. In the
in vitro culture system, hepatocytes could be grown
for five days and maintained for up to ten days on
buffalo skin fibroblast feeder layer.

Recombinant Mucus Binding Protein (Mub)
and S-layer Protein (Slp) of Lactic Acid Bacteria
Showed Binding with Human Gut Tissue and
Gut Cell Lines

Recombinant mucus-binding protein (Mub)
and S-layer protein (Slp) were expressed in E.
coli. The recombinant proteins were allowed to
bind with human intestinal tissue and cell lines.
Binding sites were localized by antisera against
the recombinant fusion protein. The intestinal
cells projecting inside the lumen were completely
stained with recombinant proteins. The expressed
and purified adhesion protein Mub was observed
to have good adhesion to purified Mucin type-III,
crude rat intestinal mucus, human intestinal tissue
sections and human intestinal carcinoma cell lines
(HT-29 and Caco-2). These results suggested that
recombinant surface proteins of lactobacilli could
bind with gut tissue/cell line and might possibly
compete with pathogen leading to their faster
clearance from the gastrointestinal tract.

DAIRY CATTLE PHYSIOLOGY

Development of State-of-art Dairy
Production System

National Initiative on Climate Resilient
Agriculture (NICRA)

Expression of HSP 27, 90 and 105 Genes in
Peripheral Blood Mononuclear Cells during
Thermal Stress in Tharparkar and Karan Fries
Calves

Results of in vivo and in vitro study showed
significantly (P<0.05) higher expression of HSP
27, HSP 90 and HSP 105 genes in both the breeds
at 44°C. During in vivo study the expression of
HSP 27, HSP 90 and HSP 105 increased by10.84,
8.02 and 3.94 folds, respectively in Tharparkar,
whereas, the respective values in Karan Fries
increased by 10.82, 14.42 and 39.09 fold at

temperature 44°C compared to 25°C. In vitro study
indicated an increase in HSP 27 expression by
2.39 and 5.11 fold; HSP 105 by 1.45 and 8.70 fold
at 44° C than at 38°C in Tharparkar and Karan
Fries, respectively. The expression of different
HSPs was significantly higher (P< 0.05) in Karan
Fries than Tharparkar. The study indicated that
Karan Fries calves were less heat tolerant than
Tharparkar calves.

The physiological responses (RR, HR, RT,
ST) increased significantly at 44°C in both the
breeds and the values differed significantly
(P<0.01) from the values recorded at 10°C and
25°C. The increase in RR, RT, HR, and ST was
higher in Karan Fries than Tharparkar. The
haematological responses were significantly
higher at 44°C in Karan Fries than Tharparkar.



RBCs, haemoglobin and haematocrit increased
significantly (P< 0.05) in both Tharparkar and
Karan Fries at 44°C. No significant differences
were observed in cortisol, GH, prolactin and
thyroid hormones at 10°C and 25°C but their
levels were significantly different at 44°C
than 10°C and 25°C. T, decreased significantly
(P<0.01) in both breeds at 44°C compared to10°C
and 25°C. The alterations in physiological,
haematological and hormonal responses were
significantly different between the two breeds,
thus indicating that Karan Fries are more
sensitive than Tharparkar to heat stress.

Dynamics of HSPs and Interleukins in Peripheral
Blood Mononuclear Cells Subjected to Heat Stress
and Zn Treatment in Karan Fries and Sahiwal
Cows during Transition Period

The mRNA expression of HSP 40, 70 and 90 was
significantly (P<0.05) higher in heat exposed
Karan Fries and Sahiwal cows compared to their
respective control groups. The fold increase of
mRNA 40, 70 and 90 at 42°C with respect to the
reference values (37°C) were 8-10, 7.5-15.6 and
5-10, respectively. The expression of HSPs was
significantly higher (P<0.05) in KF than Sahiwal
cattle irrespective of exposure temperature and
transition period. The expression of mRNA HSP
90 a was highest on the day of calving in both
the breeds at all the exposure temperatures. The
highest concentration of HSP 70 (14.95 + 0.83 ng/
ml) was recorded in KF on the day of calving
at 42°C. Supplementation of Zn reduced HSPs
expressions 2-3 times in both breeds exposed at
42°C. Interleukin-6 (IL-6) concentrations were
significantly higher in KF (218.57 + 1.57 pg/ml)
than Sahiwal (198.43 + 13.68 pg/ml). Zn treatment
significantly decreased the concentrations of
Interleukins. The significant decrease in HSPs
expressions and interleukins concentration by Zn
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supplementation indicated a possible role of Zn
in reducing heat stress.

Studies on Physiological vis-a-vis Genetic
Adaptation to Thermal Stress in Cattle

This study was conducted in Tharparkar and
Karan Fries heifers with different hair coat and
skin colour. The physiological responses were
significantly (P<0.01) higher in Karan Fries than
Tharparkar heifers during summer. Blood pCO,
was significantly (P<0.05) lower during summer
than winter in both breeds. The plasma cortisol
was significantly (P<0.01) higher during summer
than winter in both the breeds but the increase in
cortisol was significantly (P<0.05) much higher in
Karan Fries than Tharparkar heifers. T, and T, were
significantly (P<0.01) higher during winter than
summer in both the breeds. Tyrosinase (essential
enzyme for skin pigmentation) was significantly
(P<0.01) higher during winter than summer
in both the breeds. MC1R and PMEL (genes
responsible for skin pigmentation) were highly
(P<0.01) expressed during winter than summer in
both breeds. The expression of these genes showed
negative correlation (P<0.01) with heat stress. The
variations in recorded observations and higher
expression of genes indicated that the higher
pigmentation in Tharparkar compared to Karan
Fries cattle is a thermo adaptability character in
indigenous cattle.

Isolation and Characterization of Melanocytes

Melanocytes isolated from tissue samples of
Tharparkar cattle were found to be DOPA
positive indicating the presence of tyrosinase
enzyme. Microscopic studies revealed the
formation of melanin in melanocytes. Molecular
Characterization of these cells also indicated that
the cells were positive for coat color related genes
MCIR, TYRP1, PMEL.

Primary Culture of
Tharparkar Sample

Second Passage after
21 days

MCIR Positive
(200bp band)

TYRT1 (198bp) and
PMEL{175bp) Positive




—— Dairy Cattle Physiology ——

Thermal Profiling of Sahiwal Cattle during
Winter Season

Thermal image analysis of Sahiwal cow at
different anatomical sites revealed that body
surface temperature and blood flow varied with
change in ambient temperature, humidity and UV
index. Ear and lower extremity of legs showed
the lowest temperature during winter season.
The results of the study will help to develop the
relationship between body surface temperature,
skin blood flow, skin characteristics with changes
in climatic variables.

Studies on Blood flow in Zebu and Crossbred
Cattle

The skin blood flow in Sahiwal, Tharparkar
and Karan Fries cattle at different body sites
was measured using Peri Med during summer
and winter season. The skin blood flow was
significantly higher in Sahiwal and Tharparkar than
Karan-Fries cattle during summer as well as winter
seasons. Blood flow differed significantly at dorsal,
abdominal and middle ear in zebu and crossbred
cattle indicating better thermo-adaptability of
indigenous than crossbred cattle particularly
during summer.

Effect of Thermal (Summer and Winter) Stress
on Milk Plasminogen-plasmin and Hormones in
Lactating Murrah Buffaloes

Mist and fan cooling during hot dry and hot
humid conditions significantly (p<0.05) reduced
physiological responses, milk plasmin, cortisol,
norepinephrine levels and increased milk yield
in both the seasons suggesting a beneficial effect
of this practice. Milk plasminogen, 3-casein and
plasma glucose levels also increased concomitant to
increase in milk yield. During winter paddy straw
bedding reduced (p<0.05) physiological responses,

milk plasmin, cortisol levels and increased milk
plasminogen and [-casein. Plasma GH levels
varied between 1.82 to 2.3 ng/pl in lactating
Murrah buffaloes yielding > 10 kg of milk/
day. Plasma prolactin and ghrelin level showed
diurnal variation during the 12 hours of sampling.
Epinephrine administration @1 pg/ kg body
weight/day in lactating buffaloes significantly
reduced milk yield (P<0.05), but no effect was
observed in milk composition, plasminogen,
[-casein and calcium concentration indicating that
elevated catecholamine in blood had no effect on
milk synthesis but were inhibitory to milk secretion.

Molecular Basis for Modulation of Immune-
Competence of Neutrophilic Function In Vivo and
In Vitro of High Producing Cows and Buffaloes

Both blood and milk polymorphonuclear
neutrophils (PMNs) were isolated to evaluate
the neutrophil dynamics in relation to mastitis.
The results indicated significantly (p<0.05) higher
somatic cell count (SCC), phagocytic activity (PA)
in milk of clinic mastitis (CM) cows compared
to sub-clinic mastitis (SCM) and control cows.
Significantly lower (p<0.05) apoptosis was
observed in PMNs isolated from both blood and
milk of CM group compared to control and SCM
group. The milk neutrophils of CM group of cows
formed neutrophil extra-cellular traps (NETs) as
evidenced from the scanning electron microscopy
(SEM) images. Surface expression of CD 44 revealed
a significantly (p<0.05) lower expression in milk
neutrophils of CM group compared to SCM and
control group of cows. The study indicated a
positive correlation between delayed neutrophil
apoptosis, persistent staying of neutrophils at the
site of infection alongwith formation of NETs as
the strategies to fight against the pathogens in the
udder during Staphylococcal mastitis.

Augmentation of Growth in Murrah Buffaloes
with Fermented Yeast Culture Supplementation

Female Murrah buffaloes supplemented with
fermented yeast culture @ 24g /animal /day
from seventeen months of age attained puberty
by 20 months, conceived by 24 months, whereas
non supplemented group attained puberty by 28
months of age. Males supplemented with the yeast
culture attained puberty by 24 months whereas
non- supplemented group by 27 months of age.
Plasma Nesfatin 1 and leptin concentrations were
higher whereas Ghrelin was lower in female
buffaloes heifers attaining puberty at the age of 27
months compared with buffaloes attaining puberty
at the age of 32 months. The results indicated



that the attainment of puberty in buffaloes was
associated with plasma concentration of IGF1,
Nesfatin, Leptin, higher daily gain and improved
feed conversion efficiency.

Augmenting Productivity with Prilled Fat
Supplementation in Lactating Cows

Lactating KF cows yielding 12-16 kg milk were
supplemented with prilled fat @75g/day for 90
days in early lactation resulted in increased milk
yield, milk fat, milk triglycerides, milk lactose,
SNF, cholesterol and protein; decreased in plasma
NEFA (P<0.05); no change in plasma leptin,
ghrelin, insulin and T,. No detrimental effect was
also observed on DMI, digestibility of nutrients
(OM, ADF, NDF, CP, NFE), plasma VLDL, BHBA
and cholesterol, however, HDL concentration

decreased (P<0.05). In another experiment animals
supplemented with prilled fat 35 days pre-partum
to 95 days post-partum resulted in increased milk
yield, milk fat, body weight, BCS, plasma T  leptin
and reproductive efficiency but no effect was
observed on T, and Insulin concentration.

Effect of Photoperiod on the Growth and Puberty
of Buffalo Heifers

The growth studies in the buffalo heifers revealed
that the plasma leptin concentration increased
concomitant to the rise in the body weights of the
animals maintained at the Temperature Humidity
Index (THI) of 62.76 to 76.96 during long day
photoperiods. Plasma triglyceride levels fluctuated
during different fortnights.

DAIRY CATTLE NUTRITION

Raising Productivity of Dairy Animals through
Improved Feeding Strategies, Efficient Nutrient
Utilization and Use of Non Conventional Feed
Resources

Early lactation performance and metabolic profile
in Murrah buffaloes fed diet supplemented with
prilled fat

Fifteen early lactating Murrah buffaloes were
divided into three groups of five animals each on
the basis of MPPA, parity and body weight. Five
buffaloes in group T, had average milk yield of 5
kg/d and buffaloes in the other two groups (T,
and T,) had average milk yield of 9-10 kg/d. The
animals were fed with a balanced ration as per
Kearl (1982) recommendations. The third group
(T,) was supplemented with prilled fat @ 75g /d/
animal in addition to the basal ration from 6" day
of postpartum to 45" day of postpartum and 150
g/d/animal till the experimental period of 120
days. Milk fat content was higher in group T,.
Lactose, SNF and total solids yields were increased
by supplementing prilled fat in the diet. Prilled
fat supplementation had no significant effect on
blood glucose, NEFA, BHBA, triglycerides and
cholesterol. However, HDL- cholesterol was
higher (P<0.01) in T,. Low NEFA concentrations
in group T, suggested less mobilisation of fat.
The overall mean leptin levels were 1.33 + 0.16,
1.36 £ 0.11 and 1.48 + 0.33 for T, T, and T,,
respectively. The mean insulin and IGF, levels
were similar in different groups. The duration for
commencement of cyclicity was reduced by 5 days
in T, group as compared to T, and the conception

rate was increased from 40% (T,) to 60% in (T,) fat
supplemented group. Supplementation of prilled
fat in the diet of early lactating Murrah buffaloes
was cost effective and net income per animal/day
was higher than that of non-supplemented animals.

Feed intake, nutrient assimilation and enteric
methane emissions in female Sahiwal calves of
varying residual feed intake

The present investigation was undertaken to
study residual feed intake, nutrient utilization,
enteric methane emissions and blood biochemical
parameters in 18 Sahiwal calves fed total mixed
rations, consisting of wheat straw, berseem and
concentrate mixture to meet their requirements.
Residual feed intake (RFI) values were calculated
for individual calves and they were designated
as low (n=9; RFI= -0.14 kg/d) and high (n=9;
RFI= +0.14 kg/d) RFI groups. Low RFI animals
consumed less (P<0.05) dietary DM compared to
high RFI animals (2.56 vs 3.02 kg/100 kg B.wt.)
while gaining similar body weights (0.48 and 0.47
kg/d) indicating higher efficiency of feed utilisation
in the former group. Low RFI group showed better
feed conversion ratio (FCR) compared to high RFI
group (5.52 and 6.64 kg DM consumed/kg gain).
FCR value was 20.29% lower in low RFI group.

Enteric methane production was lower in low RFI
animals compared to high RFI animals when
expressed as g/kg DM intake (13.69 vs. 14.89) or
g/kg DDM intake (21.87 vs. 23.70). RFI was
positively related with methane production. The
values of blood glucose (56.71 and 59.14 mg/dl);
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total plasma protein (7.32 and 7.54 g/dl) and
growth hormone (2.37 and 2.29 ng/ml) were similar
in both groups. Low RFI group possessed higher
(P<0.05) values for creatinine (1.52 vs. 1.26 mg/dl)
and IGF, (140.4 vs 122.4.98 ng/ml). On the contrary,
the levels of aspartate aminotransferase (118.74 vs.
97.511U/L) and BUN (22.03 vs. 18.14 mg/ dl) were
higher in high RFI group compared to low RFI
group of female Sahiwal calves. Thus, high efficient
animals could be selected based on RFI.

Analysis of methane and SF gas using Gas chromatography

Effect of increasing levels of metabolizable
protein and energy on bacteria, protozoa, and
nutrient digestibility in vitro

A study was conducted to assess the impact of
different levels of metabolizable protein (MP) and
metabolizable energy (ME) on total bacterial and
protozoa count, digestibility of DM, OM, CP, NDF
and ADF in vitro. Grains (maize, sorghum), oilcakes
(groundnut cake (GNC), cottonseed cake (CSC),
mustard oilcake (MOC), cereal straws (wheat and
paddy), non legume fodders ((maize, sorghum and
oat) legume fodders (berseem, lucerne and cowpea)
and grasses (seteria, hybrid napier, para grass,
barmuda grass and guinea grass) were evaluated.
CP content ranged from 9.34 to 11.37% (dry matter
basis) in grains, 28 to 40.25% in oil cakes, 9.62 to
13.12% in non legumes, 16.12 to 18.3% in legumes,
7.91t010.12% in grasses and 3.5 to 4.37% in straws.
MP content ranged from 6.03 to 7.16% in grains,
17.16 to 25.68% in oil cakes, 6.95 to 7.64% in non
legumes, 11.09 to 13.51% in legumes, 5.94 to 7.9%
in grasses and 0.67 to 0.72% in straw. In the next
phase, four diets T, T,, T,, T, (concentrate: maize
fodder: wheat straw in the ratio of 20: 30: 50, 20: 40:
40, 40: 40: 20, 30: 50: 20) were formulated with
different levels of MP (5.33%, 5.71%, 7.26%, 8.06%)
and ME (7.25, 7.54, 8.1, 8.23 M]/kg), respectively
and incubated with rumen liquor. The bacterial and
protozoal number increased (4.03 to 6.26x10'2/ml
SRL, 5.46 to 10.33x10*/ml SRL, respectively) with
increasing MP and ME levels in the diets (Fig 1).
Similarly, digestibility of DM, OM, CP, NDF and
ADF were also increased from 65 to 75%, 66.66%
t078.80%, 60.25% to 65.52%, 57.98% to 60.64 %, 51.56

to 54.64 %, respectively with the increase in MP and
ME levels in the diet.
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Effect of various levels of MP and ME on digestibility of

nutrients and microbial population

Bioaccessibility of trace minerals from oilseed
cakes and straw

An in vitro study was conducted to assess the
bioaccessibility of copper (Cu), molybdenum
(Mo) and zinc (Zn) from selected mustard cake
(MC), cotton seed cake (CSC), maize germ oil cake
(MGOC) and wheat straw (WS) by three stage in vitro
solubility techniques. The bioaccessibility of Cu was
significantly higher in MC (70.99 £0.39%), followed
by MGOC (68.66 £ 0.12%) and CSC (65.33 £ 0.19%)
and the lowest value was observed for WS (55.00
* 0.28%). Bioaccessibility of Mo was significantly
higher in all three oilseed cakes (83.33 £ 0.84 to 85.00
*0.23%) in comparison to WS (78.22+1.30%) but no
significant difference was observed among selected
oilseed cakes. Bioaccessibility of Zn was higher in
MC (45.00 + 1.15%), followed by MGOC (42.00
0.57%) and CSC (38.03 + 0.67) and the lowest value
was observed for WS (26.00 £1.15%).

Quantitative prediction of nutritive value index
of indigenous forages based on their chemical
constituents: Nutritive value index is a function
of both relative feed intake and the digestibility
of feed. Thus, it considers both digestibility and
palatability, indicating its ability to predict animal
performance more accurately. Fifteen Sahiwal
female calves were divided into 3 groups. The
animals in group-1 were fed 500 g wheat straw +ad
lib. oat hay, 750g wheat straw + ad lib. oat hay and
ad lib. oat hay in groups 1, 2 and 3, respectively,
to predict nutritive value index of indigenous
forages from their chemical constituents. The
highest nutritive value index was observed in
group 3 (55) compared to group 1 (48) and 2 (49).
Methane production was similar in all the groups.
The following regression equation was developed
to predict the nutritive value of forages:

Y= -2.68 + 0.66*CP + 10.03*DMI + 0.94*TDN
-1.36*ADICP (R*=0.66)



Where, CP = Crude protein, DMI = Dry matter
intake, TDN = Total Digestible nutrients, ADICP
= Acid detergent insoluble crude protein

Quantitative prediction of protein utilization
based on feed composition and determination of
metabolic faecal nitrogen in buffaloes:

Buffalo calves were fed diets given graded levels of
protein (5, 7.5, 10, 12.5 and 15% CP of total DMI).
ADG was significantly lower in group 1(5% CP) in
comparison to other groups. Dry matter digestibility
increased with increasing protein levels in diet.
Methane production decreased significantly with
an increase in protein levels and its lowest (54.4g/
day) and highest (84.07g/day) values were found
in groups fed 5 and 12.5% CP, respectively. The
following two equations were developed when
faecal nitrogen out go was regressed on total nitrogen
intake and nitrogen balance separately: Y= 0.334 +
0.029X and Y=0.349 + 0.057X (R?>=0.415). Thus, MEN
excretion from buffaloes accounted for 0.33-0.35
g/100g DMIL. Another multiple regression equation
was developed which predicts CP digestibility with
higher accuracy in comparison to three stage in vitro
technique. Equation was formulated by regressing
truly digestible CP calculated from NRC (2001)
equation and CNCPS protein fractions as Td CP
(% CP)=8930.784-88.2163*P, -24.730*P -24.877*P,
-24.711P, -24.852*P . (R>= 0.869), where, Td CP= Truly
digestible crude protein, P,= Non protein nitrogen,
P,, = soluble CP, P,, = Neutral detergent in soluble
CP but soluble in acid detergent (NDIP), P, =NDIP-
ADIP and P_ = Acid detergent insoluble CP (ADIP)

Metabolizable protein and energy requirements for
buffalo calves fed on low methane producing rations

The study was aimed at formulating rations with
lower methane production value and to find out the
energy (ME) and protein (CP or MP) requirements
of male Murrah buffalo calves with low methane
rations. Among grains, the methane emission (g/kg
DM) was the highest from pearl millet (41.35) and
lowest from sorghum red (30.57), whereas among
agro-industrial byproducts it was higher in wheat
bran, gram churi and maize gluten meal compared
to rice bran. In oil cakes, cotton seed cake was the
lowest (18.85) and soybean meal was highest (45.43
g/kg DM) in methane emissions. Among fodders,
methane production was the highest from maize
fodder (31.04 g/kg DM). The rations formulated
using low methane producing ingredients were
effective in reducing methane emissions by 14.93%
in buffaloes. The ME, TDN, CP, MP and DCP
requirement for maintenance were 133.1 kcal,
36.97g, 6.446 g, 3.949 g and 3.835 g per kg BW"”,
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respectively. The ME, TDN, CP, MP and DCP
requirement for growth were 6.11 kcal, 1.7g, 0.463
g, 0.316 g and 0.395 g per g kg BW7, respectively.

To investigate the effect of supplementing rumen
protected methionine (RPM) and lysine (RPL) on
pre parturient and post parturient performance in
crossbred calves

Twenty seven crossbred cows with most probable
production ability of around 4000 L milk were
selected and divided into three groups (9 each)
on the basis of Most Probable Production Ability
(MPPA) and lactation number. Animals in group
T, (control group) were fed chopped wheat straw,
chaffed green maize fodder and compounded
concentrate mixture as per requirements (NRC,
2001), animals in group T, (treatment group) were
fed the same ration as to control group plus 5 g RPM
(1.98 g/h/d net deliverable RPM) and 20 g/ h/d
RPL(4.42 g/h/d net deliverable RPL), whereas the
animals in groupT, were fed the same ration as to
the control group plus 54g/h/d RPC product (10
g/h/d deliverable RPC) from 40 days before the
expected date of parturition.

During 120 days postpartum period, milk yield
(15.89,17.69,19.28 kg/d), 4% FCM (16.21, 18.24 and
20.14 kg/d) and ECM yield (16.20,18.11 and 20.10
kg/d) were higher (P<0.01) in both the treatment
groups (T, and T,) than T, and was the highest
in group T,. Similar trend was observed for fat
content whereas milk protein and SNF were higher
(P<0.01) in T, than that in T, and T,. Total solids
were higher (P<0.01) in T, and T, than that of T,.
Furthermore, milk choline concentration (mg/dl)
was higher (P<0.01) in group T, (133.97) than that
of T, (87.69) and T, (88.63), but MUN (18.57, 18.44,
17.72 mg/100 ml) was similar among all groups.
Mono unsaturated fatty acids and unsaturated
fatty acids were higher (P<0.05) in group T, than
that of T, and T,. Commencement of cyclicity was
apparently lower for animals in T, group; the values
being 62.44, 64.11 and 65.13 days for T, T, and
T,groups respectively. Similar trend was recorded
for number of artificial inseminations per conception
which was lower in group T, (2.29) than T, (2.60) and
T, (2.67). Number of days open after calving were
lower (P<0.05) in group T, than T, and T,. Overall
conception rate was similar in all the three groups.

Effect of Cr supplementation on immune cell
function, productivity, nutrient metabolism and
bioavailability of essential minerals

Two separate experiments were conducted on
buffalo calves during summer and winter months

/2 —
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for studying the effect of differentlevels (0, 0.5, 1.0,
and 1.5 ppm) of inorganic Cr . In each experiment,
24 buffalo calves were randomly assigned to four
treatments (n=6) and fed for 120 days. A metabolic
trial for a period of 7 days was conducted after 3
months of dietary treatments. The results from
both the experiments revealed that varying
ambient temperature had no effect on weight gain,
feed consumption and physiological variables
(respiration rate, pulse rate, rectal temperature) in
different treatment groups. Therefore, these effects
were not moderated by Cr (CrCl,) supplementation
However, a significant increase (P<0.05) in plasma
total Ig, lymphocyte proliferation and neutrophil
phagocytic activity among Cr supplemented
groups showed that Cr had immunity enhancing
effect in both the seasons. During summer months,
decline in blood glucose, insulin, cortisol and
HSP,, concentrations was observed whereas only
insulin and cortisol levels decreased during winter
seasonin 1.0 and 1.5 ppm Cr supplemented groups.
Supplementation of Cr at 1.5 ppm to buffalo
calves resulted in the lowering of glucose and
insulin levels at 10.25 and 6.25%, respectively as
compared to the non-supplemented group during
summer. Compared to the control group, the basal
concentration of FRAP value was highest (P<0.05)
in 1.5 ppm Cr supplemented group in both the
seasons. NEFA and thyroid hormones level were
found similar. It was concluded that Cr as CrCl,
in the diet of summer and winter exposed buffalo
calves showed beneficial effects on biochemical,
immunological and endocrine parameters.

Refinement in the inventory of methane emissions
from dairy animals

Total methane produced in the year 2003 was 10.12
Tg, which increased by 3.76% and was 10.50 Tg in
2007 and 10.8 Tg in 2010 with projected population.
Contribution of Uttar Pradesh was maximum in
2003 with 16.34%, which had a decreasing trend by
1.71% in 2007. Andhra Pradesh, Madhya Pradesh
and Rajasthan contributed about 8.3 to 8.8%
which showed an increasing trend in 2007 while
contribution of Maharashtra, Gujarat and Bihar was
7.8 to 5.16. Bihar and Gujarat showed an increase
of 11 to 15% while Maharashtra showed a decrease
of 8.26%. Contribution of Punjab was only 4.36%,
which also showed a decrease of 15%. Among NEH
states Assam, Arunachal Pradesh and Meghalaya
and UTs except Chandigarh showed an increase
while there was a decrease in other NEH states.
Among other states, Kerala, Orissa Tamilnadu,
West Bengal and Goa have shown a reduction
which continued in 2010 (about 5-10%). There was
overall increase by 3.7% in 2007 and 2.86 % in 2010.

CLA producing potential of Butyrivibrio sp.
and its subsequent utilization as a probiotic for
animals:

A total of 105 anaerobic cultures were isolated from
rumen liquor of buffaloes from different parts of
India. Molecular characterization with universal
16S rRNA, genus and species specific primers
revealed that the isolated rumen bacteria were
Butyrivibrio fibrisolvens, B. hungtaei, B. proteoclasticus,
Pseudobutyrivibrio sp., Bacillus dendrites, Bacillus
pumilus, Paenibacillus sp. and Provedencia vermicola.
The CLA production potential of all the isolated
bacteria showed that bacterial isolate Butyrivibrio
fibrisolvens 4a had the highest CLA production
ability (140.77pg/ml) when incubated at 200
pg/ml linoleic acid for 1 h. Addition of different
dietary oils and fatty acids to the media containing
Butyrivibrio fibrisolvens 4a resulted in increased
activity of B. fibrisolvens thereby facilitating higher
CLA production. Therefore, Butyrivibrio fibrisolvens
4a was selected for in vivo animal trial in order to
ascertain its utilization as feed additive in growing
goats. There was a significant decrease in SFA and
an increase in MUFA and PUFA content, which
seemed to play a positive role in increasing this
CLA accumulation in muscles.

Raising Productivity of Dairy Animals through
Improved Feeding Strategies, Efficient Nutrient
Utilization and Use of Non -Conventional Feed
Resources

Veterinary Type Culture - Rumen Microbes:
Phylogenetic analysis using both the internal

(Figure - Morphology of zoospores of a new anaerobic fungi (A,
B) are uniflagellate, with the flagellum ca. 3-4 times the length of
the spore body. Thalli are monocentric with sporangia normally
being formed terminally (E-I) but occasionally intercalary (D).
The shape of the sporangium was variable, ranging from ovoid
(C) to elongate (F) and the sporgangiophore usually (G-I) 2-3
times the length of the sporangium. A constriction is often
visible at the base of the sporangiophore (arrowed, G, I). Scale
bar indicates 10 um (A, B) or 50 um (C-I)).



transcribed spacer (ITS) and large-subunit (LSU)
regions of the rRNA locus demonstrated that
anaerobic fungi isolated from the forestomach of an
Indian camel (Camelus dromedarius L.) were identical
to and formed a distinct clade within, the anaerobic
fungi of phylum Neocallimastigomycota.
Morphological examination showed that both
isolates formed monocentric thalli with filamentous
rhizoids and uniflagellate zoospores, broadly similar

to members of the genus Piromyces. Since the genetic
analyses demonstrated this fungus was only
distantly related to Piromyces sp. and closer to the
polycentric Anaeromyces clade, it was assigned to a
new genus and species. Interrogation of the GenBank
database identified several closely related ITS
sequences, which were all environmental sequences
obtained from camels, raising the possibility that
this fungus may be specific to camelids

FORAGE RESEARCH MANAGEMENT

Effect of sowing time and stage of harvesting on
green fodder and grain yield of barley (Hordeum
vulgare L.)

The field study was conducted in split-split plot
design with four treatment of date of sowing (21
October, 315 October, 10" November and 20"
November) in main plots, three varieties (RD-
2552, RD-2035 and RD-2715) in sub plots and three
stage of harvesting (45DAS, 55DAS and 65DAS)
in sub-sub plots with three replications in total
108 numbers of plots. Third date of sowing (10*
Nov.) was significantly superior among all dates
of sowing and produced maximum number of
grains per spike. Highest green fodder and dry
matter yield was obtained from variety RD 2715
sown on 10 Nov. and harvested at 65 DAS. The
yield significantly differed across dates of sowing,
varieties and stage of harvesting. No significant
difference was found in protein content among
varieties. Harvesting of crop at 45 days showed the
highest grain yield, straw yield, test weight, leaf:
stem ratio, crude protein, ether extract and organic
matter percentage. Sowing between 21 October to
10" November is ideal time for dual purpose barley
for production of higher fodder, grain and straw.
On the basis of the performance of RD 2552 in terms

of higher green fodder as well as grain production
and benefit : cost ratio, it is advisable to grow this
as dual purpose barley variety.

Improvement in yield and quality of forage
maize through management of plant density and
nutrients in different cultivars

Plant population, plant height and number of
leaves/plant increased with increase in seed rate.
Green and dry fodder yield, leaf: stem ratio, leaf
length and width decreased with increase in seed
rate, however, differences were not significant.
The decrease in stem girth was significant with
successive increase in seed rate from 60 to 90 kg/
ha. Yield improved significantly with successive
increase in fertility levels up to 125% of RDF.
Interaction effect between plant density and fertility
levels was found significant. Higher seed rate did
not show response to applied fertilizer at more
than 75% RDF level. These results suggested that
for obtaining good quality fodder with better yield,
60 kg/ha seed rate should be used alongwith 125%
RDF. Fodder maize variety J-1006 was superior
over to African tall in terms of yield. Application
of zinc either as basal or foliar spray improved
growth and yield.

ANIMAL BIOCHEMISTRY

Anti-Obesity Potential of Dietary Fibres

Dietary fibers are advocated to ameliorate the
complications associated with obesity. The influence
of dietary incorporation of a comparatively less
studied soluble fiber like gum acacia taking the
obesity prone mice model C57BL/6] fed high fat
high calorie diet was investigated and compared
with the effects of a well known fiber (inulin). Body
weight of C57BL/6] mice fed high fat diet was
higher in comparison to control group animals.
Dietary incorporation of soluble fiber (gum
acacia/inulin, 7% w/w) in High Fat Diet (HFD)
exhibited antiobesity effects. The epididymal fat

accumulation after 18 weeks in animals fed gum
acacia/ inulin was significantly less as compared to
HFD fed group. No significant difference could be
observed in liver, kidney & spleen weights among
different treatment groups. Blood glucose level was
significantly increased as a consequence of HFD
feeding. The dietary incorporation of gum acacia as
well as inulin could resist the effect to a significant
level. Both types of fibers were equally effective in
normalizing the serum lipid profile. Inulin feeding
seemed to be more effective than gum acacia with
reference to LDL-C levels. Serum glucagon like
peptide-1 (GLP-1) level was found to be significantly
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higher in mice fed HFD supplemented with gum
acacia fiber in comparison to animals fed HFD only.
Adiponectin (responsible for regulating energy
homeostasis) expression in E. fat appeared to
decrease due to HFD feeding. The expression level
was significantly increased in fibre fed groups. The
significant increase in leptin expression (adiposity
signal) was correlated with increased epididymal fat
mass accumulation on HFD feeding. A resistance to
the leptin expression could be observed on feeding
gum acacia/inulin. The cptl (regulator of fatty acid
beta oxidation) and pgclfS (linked with induction
of genes involved in beta oxidation) in liver were
found to be down-regulated while expression
of SREBP-1c (a key regulator of lipogenesis) in
liver and GPR43 & PPARYy in adipose tissue was
increased significantly in animals fed HFD. The
dietary incorporation of fibers was observed to resist
the effect of HFD feeding, which can be surmised as
an effect resulting in increased energy expenditure.
However, positive effects of inulin were relatively
more pronounced. Ingestion of fibers upregulated
the expression of proglucagon in colon which is
well correlated with the significant increase in
serum GLP-1.

Probiotic Fermented Milk Confers Healthy Aging

Supplementation of probiotic fermented milk
(PEM) containing Lactobacillus rhamnosus (MTCC
5897) and Lactobacillus fermentum (MTCC 5898)
increased neutrophil respiratory burst response,
phagocytic activity and migratory velocity without
any significant changes in the directionality of
neutrophil migration. Both probiotics showed a
remarkable increase in Thl response (IFN-y) with
a concurrent decrease in Th2 response (IL-4 and
IL-10) in splenocytes. Probiotics supplementation
decreased circulatory inflammatory molecules
in plasma which otherwise increased in control
groups due to aging. The downstream effects
of Thl response were also evident in humoral
antibody production wherein an increase in IgG2a
and a decrease in IgE and IgG1/IgG2a ratio were
observed. There was no change in IgA levels or IgA+
cells in intestine. Antioxidant enzymes (superoxide
dismutase, catalase, glutathione peroxidase) in
PFM-fed groups also recorded increased activities
which were more pronounced in the liver than in
RBCs. In pathogen challenge study, PFM fed groups
recorded a remarkable decrease in the translocation
of pathogenic E.coli in peritoneal fluid, intestine,
spleen and liver and a considerable increase in
pathogen-specific antibodies (IgA and IgG1) was
also observed. The inflammatory status in plasma
registered increased presence of inflammatory
molecules (IFN-y, TNF-a and MCP-1) in PFM

fed groups as compared to control animals of
aged group. In conclusion, PFM supplementation
alleviated immunosenescence-associated Th1/Th2
imbalance, improved antioxidant capacity, and
enhanced resistance of aged mice to E. coli infection
thereby signifying its potential in augmenting
healthy aging.

Induction of Oral Tolerance and Alleviation of
Allergy by Probiotic Fermented Milk

Fermented milk prepared with L. rhamnosus (MTCC
5897) was used to study its impact on the induction
of oral tolerance and alleviating allergic responses
after its supplementation in the diet of mother
mice and their offspring against ovalbumin (OVA)
induced allergy in newborn mice. Intervention of
probiotic fermented milk (PFM) during suckling-
weaning transition showed remarkable reduction
in physical symptoms of allergy (ear swelling
response and water percentage in feces) with
improved gut immune system (higher goblet and
IgA+ cells, sIgA levels and TLR-2 expression) and
the suppression of inflammatory markers (MCP-I
and COX-2 expression) in newborns. Restoration
of Th1/Th2 homeostasis by shifting cytokines (IL-
4, IFN-y and TGEF-P) profile with decreased OVA
specific antibodies (IgE, IgG, IgG1) as well the ratios
of IgE/IgG2a and IgG1/IgG2a in serum further
confirmed the results. In conclusion, probiotic
supplementation either in the diet of mothers alone
during suckling period or subsequently in the diet of
their offspring and also during post weaning period
showed beneficial effects in alleviation of allergic
sensitization in newborn mice, which had otherwise
Th2 biased immune response at the time of birth and
predisposes offspring to allergic disorders.

Bioavailability and Transepithelial Transport of
Milk Derived Bioactive Peptide

The bioavailability and transepithelial transport
of an antioxidative and ACE inhibitory peptide,
VLPVPQK derived from casein hydrolysates was
investigated along with elaborately studied opioid
peptide p-casomorphin (BCM 5) by transwell assay
using a human intestinal cell (Caco-2) monolayer.
The peptides in the apical and basal chamber
of transwell were detected with RP-HPLC. The
apical to basal transport mechanism was studied
using bradykinnin as control as it shows resistance
to cellular peptidases. VLPVPQK and BCM 5
were hydrolysed by cellular peptidases while
Bradykinnin was found intact. The bioavailability
for VLPVPQK (1.0%) was found to be relatively
much higher than BCM 5 (0.03%) and Bradykinnin
(0.1%). Interestingly the effect of inhibitors on the



transport of VLPVPQK suggested involvement
of a novel mechanism SOPT 2 while BCM 5, its
hydrolytic product and Bradykinnin were observed
to be transported mainly via the intracellular
transcytosis pathway.

Osteoanabolic Effect of Bioactive Peptides
Derived from Buffalo Casein

Four casein derived peptides namely 1, 2, 3 & 4 of
below 1 kDa were selected from previously
analyzed LC-MS/MS data of pepsin-trypsin
hydrolysates of buffalo casein for studying the
osteoblastogenic potential using rat calvarial cells.
The progressive development of the osteoblast was
characterized by three phases: proliferation,
differentiation and matrix mineralization.
Osteoblast proliferation was studied by MTT assay
and osteoblast differentiation was characterized by
ALP activity and mineral deposition was checked
by alizarin red staining. The peptides 2, 3 and 4
induced osteoblast proliferation significantly
compared to the control at 30, 30 & 60 ng/ml,
respectively. Also, the four peptides significantly
induced alkaline phosphatase activity and mineral
deposition in comparison to control. However,
peptide 2 showed more ALP activity and mineral
deposition among all the peptides studied. Thus,
these peptides posses osteoanabolic effect and hence,
could be exploited in functional foods preparation
for the management of osteoporosis.

Fig: Plate showing the mineralization nodules of osteoblasts
as analyzed by alizarin red staining OBGM: Osteoblast
growth medium, OBDM: Osteoblast differentiation medium,
BFP: Bone forming peptide, IPP: Isoleucine-Proline-Proline,
P1: peptide 1, P2: peptide 2, P3: peptide 3, P4: peptide 4.

Hypocholesterolemic and Hypoglycemic Effect
of Milk

Hypocholesterolemic and hypoglycemic potential
of milk from different species was evaluated using
experimental rats. Hypercholesterolemic and
hyperglycemic conditions in experimental rats
were created by feeding cholesterol enriched diet
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and intraperitoneal injection of streptozotocin,
respectively. Administration of goat, camel, cow
and buffalo milk (3% fat) along with cholesterol
enriched diet (CED) for three months significantly
decreased plasma TC by 41.8-56.3%, TGs by 30.3-
50.7% and LDL-C by 50.8-65.3% and increased
HDL-C by 35.0-69.7%. Milk feeding decreased
atherogenic index, cholesterol deposition in aorta
and cholesterol level in liver. Cholesterol level in
liver was in the following order: (Goat, Camel) <
Cow < Buffalo. Feeding of milk also increased the
cholesterol excretion in feces. Feeding of goat/
camel milk caused more cholesterol excretion in
feces than cow/buffalo milk. HMG-CoA reductase
activity was decreased with CED feeding and
further decrease was observed with goat and
cow milk. Milk reduced the oxidative stress by
enhancing the activities of catalase, GPx and
SOD (liver and RBCs) and decreasing the level of
TBARS and PCs (liver and plasma). Antioxidative
potential of milk was in the order: Goat > Camel
> Cow > Bulffalo. Similar trend was also observed
in therapeutic study but the effectiveness of milk
in cholesterol lowering was less as compared to
prophylactic study.

Administration of goat and camel milk to diabetic
group for one month significantly decreased body
weight. In contrast to goat, cow, buffalo and camel
milk increased insulinlevel, decreased blood glucose
and HbA, . Also, feeding of camel milk decreased
plasma TC, TGs, VLDL-C, LDL-C, atherogenic
index, FFAs in blood, liver cholesterol and liver
TGs and increased plasma HDL-C significantly.
Expression of gluconeogenesis enzymes genes
(g6pase and pepck) in liver was significantly lower
in camel milk group. Furthermore, camel milk
reduced oxidative stress by increasing the activity
of catalase, GPx and SOD (pancreas, kidney, liver
and RBCs) and decreasing the level of TBARS
and PCs (pancreas, kidney, liver and plasma).
Antidiabetic effect was observed only in case of
camel milk.

Development of High Affinity DNA Aptamers
against Betacasomorphin-7

Betacasomorphin-7(BCM-7) is a seven amino acid
long peptide and is produced during digestion
of Al milk but not from A2 milk. It has been
speculated that consumption of A1 milk may cause
non-communicable disorders such as DM-1, IHD,
autism and schizophrenia. In this study, aptamers
against BCM-7 were generated, characterized
and evaluated for developing a method for the
estimation of BCM-7 in biological fluids. Aptamers
for BCM-7 were selected from 10" random pool of
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ssDNA sequences which have 18 nt long constant
regions at each of 5" and 3" ends and 36 nt long
random sequences between the constant regions.
The aptamers were selected through the process
referred as Systematic Evolution of Ligands by
Exponential Enrichment (SELEX). The aptamer
pools obtained after SELEX were amplified
and inserted into pGEM T cloning vector. The
recombinant vector was transformed in E.coli
(DH5a). A total of 41 white colonies were selected.
Plasmid from individual colony was isolated and
sequenced. Examination of sequences of aptamers
revealed 15 different aptamer sequences. This
indicated the enrichment of selected aptamers.
The generated aptamers against BCM-7 exhibited
K, values in the range from 7 nM to 156 nM. There
was no consensus sequence amongst 15 aptamers.
However, there were five secondary structural
motifs (using Mfold software) which were common
to more than one aptamer. Accordingly, aptamers
were grouped into five different groups. These
motifs might be involved in recognition of BCM-7
by aptamers. Aptamer coated gold nanoparticles
were used for checking the presence of BCM-7 in
solution. These particle exhibited color change in
the presence of BCM-7. The effectiveness of seven
aptamers was in order of seqU4 > seq3 > seql >
seq7 > seqU5 > seqU2 > seq10. The color change
in the presence of BCM-7 proved that aptamers
recognized BCM-7. Aptamer linked immobilized
assay (ALISA) was also used for comparative
evaluation of aptamers for their cross-recognition
of BCM-5, BCM-7, BCM9-A1 and BCM-9A2. Some
aptamers were better selective over others. The
selectivity of aptamers was in the order of seq6 >
seq3 > seqU4 > seq4 > seql > seql0. Aptamers seq7,
seqU5 and seqU2 lack selectivity. ALISA was also
used for developing an assay protocol for measuring
BCM-7 in pure solution and BCM-7 spiked urine,
blood, -casein digest. The method required binding
of biotinylated aptamers to streptavidin coated plate
and the competition of binding of BCM-7-peroxidae
with BCM-7. The decrease in absorbance in the
presence of BCM-7 proved that ALISA can be used
for the estimation of BCM-7.

Imprinted Polymers against Antibiotics and the
Extraction of Antibiotics from Food Matrix

Molecular imprinted polymers (MMIP) were
prepared over the surface of iron magnetite. Efforts
were made to prepare polymers having capability
to recognize oxytetracycline (OTC), Cephalexin,
Cefquinome. The polymers were prepared from
methacrylic acid using free radical reaction. Since
polymerization was achieved over iron magnetite,
the prepared magnetic imprinted polymer have

the capability to get it easily separated in magnetic
field after binding with antibiotics. These polymers
were characterized by FTIR, SEM and DLS. MMIP
against OTC, Cephalexin and Cefquinome were
successfully applied for their recovery from water,
milk, honey and egg. MMIP against OTC showed
the recovery in range of 70-80%, from water (80%),
milk (70%), honey (75.6%) and egg (75%). MMIP
against Cephalexin showed recovery in range of
60-88% from methanol, milk, honey and egg. MMIP
against Cefquinome showed recovery in a range of
74-93% from water, milk, honey and egg.

Tyrosine Phosphorylation Status of Heat Shock
Proteins in Buffalo Spermatozoa

Freshly collected murrah buffalo semen of more
than +3.0 mass activity was cryopreserved in egg
yolk (EY) and soya milk (SM) extenders. These
spermatozoa were in vitro capacitated using
heparin (10pg) by standard protocols. The heat
shock proteins viz. HSP-60, HSP-70 and HSP-90
were detected in fresh in vitro capacitated and
cryopreserved spermatozoa by Western blot
analysis using specific monoclonal antibodies
followed by chemiluminiscence detection.
The expression levels were compared using
densitometric analysis taking fresh spermatozoa as
control and taken as 100%. HSP-60 expression was
increased in in vitro capacitated spermatozoa while
HSP-70 showed a little decrease in cryopreserved
spermatozoa in comparison to fresh. Protein
tyrosine phosphorylation (PTP) status of heat shock
proteins was assessed using 2D Gel Electrophoresis.
Two isoforms of HSP-60 were obtained on in vitro
capacitation and cryopreservation compared to
only one isoform in fresh spermatozoa.

LPS Induced Expression of Pro-Inflammatory
Genes and their Attenuation By Dietary
Conjugated Linoleic Acid

LPS induced immune response in buffalo granulosa
cells, and the possibility of CLA to attenuate LPS
induced proinflammatory gene expression in
buffalo granulosa cells in vitro was studied. The
results showed that LPS (1pg/ml) increased the
proinflammatory gene expression within 2-3h
after treatment, and these levels were close to
normal after 6 h. The treatment of TLR4 inhibitor
prevented the LPS induced pro-inflammatory
gene expression. Similarly, treatment with CLA
(10 pM) along with LPS didn’t show any effect on
LPS induced pro-inflammatory gene expression.
However, granulosa cells pre-exposed to CLA for
24 h reduced the LPS induced pro-inflammatory
gene expression.
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Figure : Effect of CLA pre-treatment on LPS-induced NF-kB activation and immunolocalization: Western blot (a) showed that
there was more nuclear NF-kB in nuclear protein isolated from cells treated with LPS, while there was an absence of NF-xB in the
protein isolated from cells pre-treated with CLA followed by LPS treatment. Similarly, immuno-staining (b) showed that CLA
pretreatment prevented the NF-xB translocation to nucleus, while in LPS treatment (second row from top), there was an intense
nuclear NF-xB levels required for pro-inflammatory cytokines expression. Arrows indicate the localization of NF-xB localization
in either cytoplasm or nucleus. Boxed regions are magnified further for more clarity. Scale bar, 50 pm. (above figure)

The present findings raised the possibility of using
dietary CLA/PUFA in preventing LPS induced
granulosa cells dysfunction underlying infertility.

Metagenomic Aanalysis of Microbes in Uterine
Swab using Universal 16sRNA Gene

The purpose of this activity was to identify and
compare the uterine bacterial composition between
normal and endometritic postpartum buffaloes
using 16S rDNA cloning, which was a type of
culture-independent method. A total of 151 cloned
plasmids for 16S rDNA from both normal and
endometritic uterine samples were sequenced.
Cloning library of 16S rDNA revealed a clear cut
difference between bacterial populations of normal
and endometritic postpartum buffaloes. Cloned
sequences were assigned to five major groups
and one uncultured group. The five major groups
include- Bacteroidetes, Firmicutes, Fusobacteria,
Proteobacteria, and Tenericutes. Major cloned
sequences from normal status endometrium were

affiliated to phylum Proteobacteria, and most of
the sequences showed high degree of similarity
with bacteria Haemophilus felis. The most prevalent
bacteria found in endometritic samples were
Psychrobacter sp. PRwf-1, Psychrobacter pulmonis etc.
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Fig. Stacked bars showing the bacterial group-level
compositions of the uteri of normal and endometritic
postpartum buffaloes
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Figure: Phylogenetic tree of the bacterial groups identified from clone libraries from uteri of
normal (n=3) and endometritic (n=3) postpartum buffaloes showing their affiliations.

Profiling of salivary fern patterns during the

estrous cycle of a buffalo population sample

Salivary fern patterns were determined during
different stages of estrus cycles in buffaloes.
Saliva showed different crystallization patterns
at different days of estrous cycle in buffaloes. An
average estrous cycle based on the salivary fern
patterns is 21.7 days in a buffalo population sample.
Around 75% cases showed dominant ovarian
follicle by ultrasonography in the presence of
typical salivary fern patterns. Endometritis related
anovulation reduced the intensity of the salivary

fern patterns at estrus.

Figure. Typical salivary fern patterns at the estrus stage of
buffalo estrous cycle



Biosafety of Nanomaterials

A study was designed to clarify the toxic nature
of nanoparticles with respect to class, size, shape,
and route of nanoparticles and nanotubes. Two
nanomaterials, Mesoporous Silica Nanoparticles
(MSNs) and Multi Walled Carbon Nanotubes
(MWCNTs) were compared for toxicity using
cell lines and albino mice as a test animal model.
The results showed that MWCNTs even at much
smaller doses than MSNs displayed similar toxicity
levels. Based on observations, it may be concluded
that toxicity of MWCNTs is higher than MSNs. No
significant difference was found in the organ weight
coefficient of different organs like liver, kidney and
spleen after exposure to increasing doses of both
MSNs and MWCNTs when compared to control.
Conclusively, it can be stated that hepatic toxicity as
measured by increase in serum biomarkers occurs
probably due to aggregating capacity of MWCNTs.

Biosensing of Bacillus Cereus and its Toxins

The principle of cytotoxicity based biosensor
using buffalo spermatozoa using the activity

of mitochondria has already been established.
In Buffalo, permatozoa based biosensor
buffalo spermatozoa acts as a bioreceptor
which interacts with cereulide (analyte).
This interaction leads to the inhibition
of dehydrogenases of mitochondria.
3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl
tetrazolium bromide (MTT) dye is cleaved by
active mitochondria in absence of cereulide. In
presence of cereulide, formation of formazan
crystal is inhibited. The insoluble colored dark
purple formazan crystals formed were used as
the colorimetric indicator for toxicity. These
formation and non-formation of formazan
crystals were then measured by multi-well
plate reader. The identification of formazan
crystals at the mid piece of spermatozoa was
observed by Phase contrast microscopy and
Differential Interference Contrast microscopy.
The feasibility of this biosensor is demonstrated
by toxicant dependent color changes using
buffalo spermatozoa as a model system. Fresh
ejaculated spermatozoa were used for the
detection of cereulide in milk powder.
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DAIRY CHEMISTRY

Research on Nutraceuticals from Milk, Functional
Foods with Prebiotics, Probiotics, Micronutrients
and Other Bioactive Compounds for Improved
Human Health

Preapration and characterization of clove oil
nanoemulsions having antimicrobial activity:
Clove oil was encapsulated in the form of
nanoemulsions oil in water (O/W) by using an
ultrasonicator and high speed homogenizer. The

clove oil was taken as the inner oil phase (O) (1-
10% w/v) and the outer aqueous phase (W) was
prepared by mixing different emulsifiers such
as Whey Protein Concentrate (WPC-70), sodium
caseinate, Tween-80, lecithin, maltodextrin,
pectin alone and in combination. The most stable
formulation of clove oil nanoemulsion was
prepared using whey protein concentrate and
maltodextrin as emulsifiers with a particle size
of 199.2 £ 2.28 nm and zeta potential of -36.5
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0.48mV. The prepared nanoemulsions were stable
to different food processing conditions like various
thermal treatment ( pasteurization, forewarming,
boiling, sterilization), ionic strengths (0.1-1M)
and pH range(3.0-7.0). The antimicrobial activity
of the prepared nanoemulsions were measured
against E. coli, Bacillus subtilis, Candida lipolytica,
Aspergillusflavus, Salmonella typhiimurium, Listeria

monocytogens, E. coli O157:H7, and Shigella. The
mechanism of action of nanoemulsions droplets on
bacterial surface was assured by scanning electron
microscopy. These nanoemulsions system can be
used as an effective delivery system for poorly
soluble antimicrobial to preserve high moisture
foods.

Figure: Scanning electron micrograph of mechanism of action of nanoemulsion on
E. coli A) E. coli culture B) E. coli culture treated with emulsion

Optimization of conditions for generation
of antioxidant peptides from buffalo casein:
Hydrolysis of buffalo sodium caseinate was done
using protease-I and protease - [l at 0.2 -8.0 U/mg
protein and 0.8 U - 1.7 U/mg protein, respectively,
alone or in combination, for the period of 2-8h
at optimum pH and incubation temperature.
Optimization of protease-I and protease - II
concentration with their hydrolysis period was
assessed for measurement of degree of hydrolysis
and antioxidant activity following central composite
rotatable design (CCRD) and response surface
methodology (RSM). The optimized hydrolysis
conditions for buffalo casein included protease-I
at 3U/mg protein for 4.5h and protease-II at 2.5
U/ mg protein for 6h, while maintaining the pH
using pH stat autotitrator. Under the optimized
conditions, the maximum DH showed antioxidant
activity corresponding to 2051.67 uM trolox /mg
protein in the permeate fraction whereas the same
for total buffalo casein hydrolysate resulted 1915.02
uM trolox /mg protein. Casein hydrolysates were
evaluated for protection against oxidative stress
at different respective concentrations. It did not
show cytotoxic effect but provided cytoprotective
effect against H,O,-induced oxidative stress in
Caco-2 cells.

Development of integrated enzymatic membrane
based reactor for production of bioactive peptides
from buffalo ag-casein: A method for the
production of antioxidant peptide rich hydrolysate
was standardized by integrating hydrolysis on

membrane reactor. Buffalo a.-casein enriched
fraction was hydrolysed under optimized
conditions in a batch reactor by coupling the
enzymatic hydrolysis with membrane separation
for simultaneous production and separation of
peptides. After completion of first hydrolysis,
hydrolysates were ultra-filtered through the
membrane reactor. The retentive part of
hydrolysates was reconstituted (0.5 % protein) by
feeding fresh solution of substrate. The hydrolysis
was continued for next hydrolysis cycle under
similar conditions with continuous stirring without
further dosage of enzyme. Hydrolysate obtained
in permeate fractions resulted in more than 60%
recovery in retentate. Resultant hydrolysate
showed strong antioxidant activity having TEAC
value of 3.38 £ 0.06 pmol TE/mg along with potent
ACE inhibitory activity (IC,, = 0.36 mg/mL) and
iron-(II) chelation capacity (328.19 + 1.42 pM
Fe?/mg). The hydrolysates were characterized by
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size exclusion chromatography and evaluated for
antioxidant and ACE inhibitory activity.

Mineral bound milk based ingredients:
preparation, characterization and application:
Iron concentration upto 3.6, 3.0 and 2.4mM and
zinc concentration upto 2.4, 1.6 and 2.0mM were
optimized for sodium caseinate (NaCN), whey
protein concentrate (WPC) and Milk protein
concentrate (MPC), respectively. Iron concentration
upto7.4,5.6 and 7.0mM and zinc concentration upto
7.6,5.0 and 7.0mM were optimized for Succinylated
sodium caseinate (S. NaCN), Succinylated whey
protein (S. WP) and Succinylated milk protein
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(S. MP), respectively. Best milk protein- mineral
(both native and succinylated protein) complex
was selected on the basis of three major criteria: a)
it (final protein - mineral complex) should carry
sufficient amount of mineral b) it should maintain
maximum amount of initial added protein in the
form of total yield and c) it should possess better
solubility under physiological conditions (pH
7.0). WPC-mineral (iron/zinc) complexes were
selected among the different native protein-mineral
complexes (fig a) and S. NaCN - mineral (iron/
zinc) complexes were selected among different
succinylated protein - mineral complex (fig b).
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Fig: Mineral retention, solubility and yield (on weight basis) of selected complexes of different mineral bound
milk proteins: (a) native protein - mineral complexes (b) succinylated protein - mnineral complexes

Clean Milk Production with a Focus on Emerging
Health Concerns and Development of New
Generation Tools for Ensuring Quality Control
through Application of Newer Chemical and
Biotechnological Concepts

Synthesis and application of cephalexin imprinted
polymer for solid phase extraction in milk:
Molecular imprinted polymer (MIP) against
cephalexin was synthesized by co-polymerization
of functional monomer, cross-linker, radical
initiator, alongwith target molecule (cephalexin) in
a porogenic material. Binding of cephalexin
towards prepared MIP was studied in different
solvents (water, methanol, 1 M NaCl, acetone and
acetonitrile) and best binding was observed in
methanol. Partition coefficient and selectivity of
prepared imprint and non-imprint was also
studied. Cross reactivity in terms of binding
efficiency was also assessed with other antibiotics.
Chromatographic study of MIP was carried out by
packing prepared imprint into glass column. MIP
was used as matrix in solid phase extraction (SPE)
for recovery of cephalexin from spiked milk
samples for further estimation by high performance
liquid chromatography. No interference was
observed from milk components after elution of

cephalexin from MIP, indicating selectivity and
affinity of MIP.
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Figure : Binding and elution profile of cephalexin imprinted
polymer in glass column

Lateral flow assay based rapid detection of
cephalexin in milk: A rapid and semi-quantitative
lateral flow assay was developed for detection of
cephalexinin milk. The assay is based on competitive
format using polyclonal antibodies. Antibodies
were raised in rabbit after immunization with
cephalexin-keyhole limpet hemocyanin. The
specificity of affinity purified antibodies was
ascertained by directenzyme-linked immunosorbent
assay. Laboratory prepared gold nanoparticles
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were characterized and coupled with anti-
cephalexin antibodies, which competed for free
cephalexin in the sample and cephalexin-bovine
serum albumin conjugate on the test line of lateral
flow strip. The control line of lateral flow strip
consisted of species specific (secondary) antibody.
The assay was validated with spiked milk samples.
The lower detection limit of the cephalexin was 30
ppb in milk which is lower than Codex prescribed
maximum residue limit (MRL). The storage stability
of the prepared strip was also established and strips
were stable for 6 months at room temperature.
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Figure: Detection of cephalexin using lateral flow strips in
borate buffer at various concentrations (ppb)

Development of strip based tests for detection
of maltodextrin in milk: A rapid paper based
strip test was developed for the detection of
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Colour Chart for Detection of Malodextrinin Milk

maltodextrin in milk. The prepared strip is white
in colour. The test involves putting a drop of milk
on the strip followed by visualization of change in
colour of the strip. The colour changes to yellow
after about 3 minute in case milk is adulterated
with maltodextrin. The intensity of yellow colour
produced in the strip is proportional to the amount
of maltodextrin present in milk sample. The test
can detect presence of 0.05% level of maltodextrin
in milk and is more sensitive than the existing
methods. The test can be used at milk reception
centres and also at house hold.

Development of chromatographic and PCR based
methodology to ascertain the quality of milk
fat and its validation under field conditions A
protocol was standardized for the extraction of
DNA from ghee as well as from rendered fats
(clarified animal body fats) by using different
DNA extraction kits namely Machel Nagery Tissue
Kit and Pro-2 Qigen food kit. Results obtained
showed that the yield of DNA was low in all the

1-COW GHEE, 2-BUFFALO TALLOW, 3-LARD,
4 GOAT BODY FAT, 5-(-Ve) Control (PCR
PRODUCT-360Bp)

PCR amplification for fat samples using UNI-1 primer

samples. The low 260/280 ratio clearly indicated
that the DNA isolated was not the intact DNA and
might have under gone degradation as a result
of heat treatment given during clarification of
butter. However, on amplification using universal
primer, faint bands were observed on agarose gel
confirming the feasibility of DNA extraction from
milk fat and rendered fats.

Information generated would be useful in
developing a method of DNA extraction from
heat clarified fats.
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Evaluation of Dairy Conjugates as Effective
Emulsifiers for the Delivery of Herbal Bioactives

Sodium caseinate based conjugates were prepared
through conjugation of sodium caseinate
with three polysachardies viz., maltodextrin
(NM), pectin (NP) and gum arabic (NG) in
the protein:polysacharide ratio of 1:1, 1:2 and
2:1, respectively. The physico-chemical and
emulsification properties of these conjugates
were evaluated. Conjugates of sodium caseinate
and pectin in the ratio of 1:2 (NP12) exhibited
best emulsifying activity (46.72%) and emulsion
stability (7 days). Colour values were also
determined using Hunter colour scale. Maximum
‘L-value’ (80.82) and minimum “a-value’ (2.98) were
recorded for NP21, indicating better whitening
characteristics of the conjugates. Solubilities of the
sodium caseinate-maltodextrin conjugates were
measured over different pH values, where NM12
showed better solubility compared to sodium
caseinate at isoelectric pH. Whey protein based
conjugates were prepared through conjugation
of whey protein concentrate (WPC-80) with three
polysaccharides viz., maltodextrin (WPMD),
high methoxyl pectin (WPHMP) and gum arabic
(WPGA) in the protein:polysaccharide ratio of 1:1,
1:2 and 2:1, respectively. The physico-chemical
and emulsification properties of these conjugates
were evaluated. Conjugates of WPC-80 and HM
pectin in the ratio of 1:2 (WPHMP12) exhibited
best emulsifying activity (84.16%) and emulsion
stability (15 days). Maximum colour intensity
was observed for WPGA21 conjugate indicating
maximum colour. WPHMP12 showed better
solubility (>75%) at entire pH range (pH 3 to 7).

Shelf-life Extension of Aloe vera Supplemented
Probiotic Lassi by Non-thermal Interventions

Four S. thermophilus strains viz. NCDC 74, NCDC
343, NCDC 344 and NCDC 428 procured from
NCDC were screened for their compatibility with
potential probiotic culture Lactobacillus paracasei ssp.
paracasei. All the S. thermophilus cultures showed good
compatibility with the probiotic bacteria L. paracasei.
Inhibitory action was not found among the probiotic
bacteria and S. thermophilus strains. 165 rDNA partial
sequencing of five potential probiotic Lactobacillus
bacteria isolates viz. (named as D, F, G, L and 3)
having good growth characteristics in the presence
of Aloe vera juice was also carried out.

Optimization of Kheer Mohan Process

A technology was developed for the production
and storage of cow milk Kheer Mohan. This
developed technology resulted in 50 % reduction in
cooking time as well as 5 (30 days) and 10 (60 days)
times enhancement in its shelf life at refrigerated
and ambient temperature, respectively.

Process Development of Low-sodium Cheese

Low sodium processed cheese was developed
wherein sodium was reduced to a level of 70%. The
product was evaluated for changes during storage
and non-significant differences were observed
between control and low sodium processed
Mozzarella cheese. The product had an excellent
meltability and stretchability.

Effect of Packaging Materials and Modified
Atmosphere Packaging on the Shelf-life of
Selected Composite Dairy Foods

The moisture sorption isotherms and shelf-life of
selected composite dairy foods as affected by various
packaging materials and modified atmosphere
packaging were studied. The multivariate analysis
techniques viz. cluster analysis and principal
component analysis (PCA) revealed that peroxide
value and sensory staleness were affecting the
stability of complementary food during storage while
sensory flavor and overall acceptability were affecting
the storage stability of snacks. The shelf life of snacks,
biscuits and complementary foods was found to be
the best when packaged in metalized linear low-
density polyethylene (MLLDPE), polypropylene
(PP) and foil laminate (ALP), respectively. Based
on the overall acceptability, the highest predicted
shelf life of protein-rich milk-millet extruded snacks
packaged and stored MLLDPE at 30, 37 and 45°C
was found to be 133, 123 and 106 days, respectively.
Complementary food was found to be shelf stable for
only 42 days when stored at 45°C irrespective of the
packaging materials. However, it was predicted to
have a shelf life of 84, 87 and 92 days at 30 °C, when
packed in nylon pouch, PET jar and laminate pouch,
respectively. The model developed for predicting
shelf life of the complementary packaged in laminate
pouch at 45 °C, was found to be ¢ = -4.441 + 0.097
PV_+0.963 ST . Modified atmosphere packaging
(nitrogen flushing) of complementary food revealed
that peroxide value, the critical quality attribute, was
significantly reduced (P<0.001). The study revealed
that modified atmosphere packaging (MAP) resulted
in enhanced shelf life of milk-millet complementary
food (from 45 days to 90 days). However, no major
change in the shelf life of milk protein-rich extruded
snacks could be found due to nitrogen flushing.
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Effect of Transglutaminase-modulated
Texturization on the Survival of Probiotic
Lactobacillus Gasseri in Dahi

The objective of the project was to optimize the
technological parameters for dahi making using
Lactobacillus gasseri as well as to assess the survival
of L. gasseri in texturized dahi. Four probiotic strains
of L. gasseri with proven and pronounced anti-
oxidative and anti-hypocholesterolemic properties
were selected for the study. A co-culture technique
using 14 dahi starters alongwith the four L. gasseri
strains was attempted for making probiotic dahi
and the best combination was selected for co-
culturing for making dahi. Addition of microbial
transglutaminase (mTG) at predetermined rates
and time affected the survival of probiotic bacteria
positively (approx 100 times increment), thereby
substantiating the initial hypothesis. Thus a
probiotic dahi was developed with sufficient
probiotic count of Lactobacillus gasseri (10°-107) with
ice-cream-like scooping ability and a shelf-life of
more than 21 days with 11.33% TS and 1.81% fat.
The cost of developed product was approximately
% 61.22 per litre R 6.12/100 g) when packaged in
polystyrene cups.

Application of Cheese Making Principles to
Indian Farmstead Artisanal Cheese

The study was conducted for optimizing the
process for farmstead artisanal cheese making
under Indian conditions and to study its ripening
changes during storage. Standard cheese making
protocol was modified to suit farmstead conditions.
The process modification included varying the
cooking temperature and brining time by the
application of Response Surface Methodology.
The optimised product contained 45.85% moisture,
54.16% TS, 29.58% fat, 22.34% protein, 2.83%
ash, 1.05% salt, 0.04% lactose, 54.44% FDM,
respectively. The product was ripened for 60 days
to evaluate ripening changes. The product had
good flavour and texture and remained acceptable
up to two months. The study revealed that a good
quality product could be made by applying the
standard cheese making techniques to the Indian
rural farmsteads. Farmstead artisanal cheese
manufacturing will provide an avenue for product
diversification, while simultaneously enhancing
farm level incomes.

Shelf-life Prediction of Micronutrient Fortified
Barley-Milk-Based Nutrimix

The present investigation was planned to study the effect
of different packaging and storage conditions on the

quality of barley-milk-based nutrimix was studied. It
was packaged in either aluminium foil laminate pouch,
nylon pouch or PET jar and stored at 30, 37 and 45°C.
The equilibrium moisture content was found to be in the
range of 1.63 to 46.58 g/100g (db) at 28-45 °C and 0.1-
0.9 a,. The adsorption isotherms were found to be similar
to type-II curve. It was observed that BET model could
aptly describe the sorption behavior in a  range of 0.10-
0.45, while GAB, Ferro-Fontan and Peleg models in the
entire @ range. Cluster analysis and principal component
analysis (PCA) revealed that peroxide value, sensory
staleness and lightness were affecting the stability of
nutrimix during storage. The chemical reaction kinetics
of both peroxide value (PV) and staleness followed
zero order (n=0). The apparent activation energy (£ ) of
PV of nutrimix packed in PET jar, nylon and laminate
pouches were found to be 49.18, 42.74 and 38.19 KJ/
mole, respectively. Nutrimix was found to be shelf stable
for only 42 days when stored at 45°C irrespective of
packaging materials. The model developed for predicting
shelf life of the nutrimix packaged in laminate pouch at
45 °C, was found to be 1= -4.441+0.097 PV_+0.963 ST.

Storage Stability of Thermally Processed Milk
Added with Vitamin A and Iron

Combination of salt and Vitamin A acetate were
fortified to buffalo toned milk and processed to
thermal treatments (HTST pasteurization and Batch
sterilization). During storage of thermally processed
(pasteurized and batch sterilized) Ferrous gluconate
(FG) and Vitamin A Acetate (VAA) fortified milk,
various quality parameters namely pH, acidity,
FFA, HMF, furosine, HCT, TBA, L*, a*, b*, W1, iron,
Vitamin A, viscosity, proteolysis, microbiological
and sensory attributes were studied. Samples
fortified with FG15+VAA2500 showed non-
significant changes compared to control sample;
while FG20+VAA2500 and FG25+VAA2500
showed significant changes during storage at 4, 37
and 45°C in terms of physico-chemical and sensory
attributes. The predicted shelf life of control and
iron-Vitamin A fortified sterilized milk stored in
glass bottles was found to be 250 and 210 days at
4°C; 182 & 160 days at 37°C and 120 &110 days at
45°C, respectively. However, the level of added
VAA decreased rapidly after 30 days storage in
sterilized milks samples stored at 37°C and 45°C to
the initial levels.

Technology of Cheese-dip

Cheese dip was prepared utilizing different
ingredients viz., Cheddar cheese, protein blend
consisting of sodium caseinate and whey protein
concentrate, milk fat and with the aid of processing
agents like stabilizer and emulsifier. The level



of addition of each suitable ingredient and the
selection of stabilizer and emulsifier was conducted
on the basis of sensory attributes of the product.
After selecting the level of addition of each
ingredient, optimum level of addition from the
selected range for each ingredient was achieved by
Central Composite Rotatable Design of Response
Surface Methodology for evaluation of individual
and interactive effects of different factors on
the responses (sensory, textural and rheological
attributes). Type of spice and its level to enhance
the sensory characteristics of the optimized product
was selected on the basis of sensory scores. Four
spices viz., oregano, cumin, black pepper and
ginger were tried in the product to find out the
most suitable spice and its level in the cheese dip.

Technology of a Breakfast Smoothie from Dairy
and Plant Sources

Three variants of breakfast smoothie were
formulated, based on sorghum, finger millet or
chickpea flour alongwith a fruit (mango), vegetable
(carrot), honey and milk sources so as to provide
adequate amount of minerals, vitamins and dietary
fiber. All the variants contained pre-standardized
quantities of milk, mango pulp, carrot juice and
honey. Germinated sorghum finger millet chickpea
flour, sugar and pectin levels were optimized for
the product formulation using Response Surface
Methodology (RSM). The smoothie variants
contained appreciable amounts of calcium, iron,
and vitamin A, while the antinutrient phytic acid
was reduced owing to processing treatments.
Storage studies indicated that the smoothies
remained acceptable for 75-90 days at 4°C and 60-90
days at 30°C. The cost of production ranged from
314.84 to %15.27 per 200 ml. The consumer studies
involving 110 consumers indicated appreciable
acceptability of the samples.
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Composite Dairy-cereal Based Biscuits with
Enhanced Functional Properties

Technology was optimized to formulate composite,
reduced calorie, zero trans fat biscuits from a dairy-
cereal base using whole multigrain flour, artificial
sweeteners and fat replacers alongwith functional
ingredients as fiber. Animal bioassays involving
feeding trials revealed that the formulated product
increased the HDL cholesterol with concomitant
reduction in the LDL cholesterol, improved the
regeneration of destroyed beta cells and enhanced
the insulin sensitivity in diabetes-induced rats. The
formulated product remained acceptable in terms of
physical and sensory characteristics when packed
in metalised LDPE pouches for 180 days at 35°C

Development of Barley-milk Based Fermented
Probiotic Drink

L. plantarum 344 co-cultured with S. thermophilus
20 was selected for the development of barley-milk
composite based probiotic fermented drink. The
optimized drink rated 7.8 (in between like very
much and like moderately) for overall acceptability
on 9 point hedonic scale and contained 8.59 log cfu/
ml of probiotic strain, and 0.14 g/100 g p-glucan.
Barley flour concentration was the most critical
variable, which significantly (p<0.01) affected the
overall acceptability, probiotic count and B-glucan
content of probiotic drink. When analysed for
antioxidant potential, the optimized probiotic
drink exhibited 0.40 and 0.79 mg/ml trolox
equivalent ABTS and DPPH radical scavenging
activity, respectively. Antimicrobial activity of the
supernatant obtained from optimized product was
high against tested pathogens. The optimized drink
remained best acceptable up to a period of 9 days
when packed in PET bottles and stored at 5 £ 1°C.
However, product packed in LDPE pouches, when
compared with the PET bottles had significantly
(p<0.01) higher non-LAB count and yeast and
mould count. Cost of production per 200 ml product
in PET bottle was estimated to be around 12.09.

Development of Cream Cheese Fortified with
Inulin and Phytosterol

Cream cheese was made by both cold and hot
pack method following traditional procedure for
preparing cream cheese. Depending on sensory
evaluation cold pack method was selected for
further work. Among three starter culture, the
NCDC -275 was selected as it resulted in better
flavour in addition to higher rate of pH reduction
as compared to other culture. To get suitable body
and texture, the stabilizer was selected for cream
cheese on the basis of its effect on sensory quality,
textural attributes as well as rheological properties.
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Research on Nutraceuticals from Milk, Functional
Foods with Prebiotics, Micronutrients and Other
Bioactive Compounds for Improved Human
Health

Screening of probiotics and prebiotics for the
expression of Glucagon like peptide-1 (GLP-1), a
satiety inducing hormone, as prophylactics against
Diabetes Mellitus - 2: A total number of twelve
Lactobacillus strains which included eleven
indigenous isolates and one reference strain were
evaluated for their ability to enhance the expression
of pro-glucagon and pro-GIP as well as the secretion
of GLP-1in STC cells using both live and their heat
killed preparations. Live forms of L{2, Lfl and LrS3
were able to induce the expression of pro-glucagon
gene at a significant level whereas Lf2, Lf100, Lf1
and Lp65 stimulated pro-GIP gene expression. Heat
killed preparations of probiotics were comparatively
more effective in stimulating the secretion of GLP-1.
Heat killed form of Lr120 was able to stimulate the
highest secretion of GLP-1 followed by L2 and LrS3.
Heat killed forms of Lp91 and LrS3 elicited both
GLP-1 secretion and expression but not GIP
expression. However, live forms of both Lf1 and Lf2
induced both the secretion and expression at
significant level. Besides, STC-1 cells when
challenged with protein hydrolysates (whey protein
and casein) as well as supernatant of fermented milk
to determine their effect on the expression of pro-
glucagon, pro-GIP and CCK and the secretion of
GLP-1 were found to significantly alter the
expression and secretion of gut hormones. The FTIR
spectrum of 1kDa fractions indicated the presence
of carbonyl function group (C=0) (1654cm™) and
ether linkage (1215 cm™). Skeletal vibrational band
of thioether was alsorecorded at 669 cm™, suggesting
the presence of peptide moiety having some
thioether group.

Healthy foods: Production of stable and active
probiotics: The cell biomass of a potential probiotic
strain of L. caset NCDC 298 was produced under
batch fermentation in MRS broth and whey based
medium at pH 6.0 (inoculation rate 6.0-7.0 log cfu/
ml). The early stationary phase culture (9.0-10.0 log
cfu/ ml) was obtained after 10 h at 37°C. The cell
biomass was concentrated from the culture media
by centrifugation (10000 rpm for 10 min at 4°C) and
preserved as frozen concentrate and freeze dried
powder forms. Viable counts were in the range of
11-121og cfu/ g of freeze dried powder which were
stable during storage at -20°C till 75 days. On the
other hand, viable counts were in the range of 10-11
log cfu/ ml in frozen concentrate and were stable
during storage at-20°C till 60 days. Preserved L. casei
NCDC 298 biomass was incorporated in fermented
milk beverages @ 8 log cfu/ml of final product. The
viable counts were also found stable during storage
under refrigeration conditions till 7 days. The study
indicated that the concentrate Lactobacillus culture
can be used for value addition to the fermented and
non-fermented dairy products.

Status of antibiotic resistance among commercially
available probiotic bacteria: As many as 42
commercial probiotic preparations (pharmaceutical
preparations and dairy products) were procured
from the market. Out of these, 17 products contained
Bacillus coagulans as probiotic organism and hence
were not considered for this study. Further, no
probiotic organism could be isolated from 6
products and 2 had Lactobacillus strains whose
identity didn’t match to the ones Lactobacillus
claimed on theirlabels. Thirty cultures were isolated
from 19 probiotic products and characterized by
microscopic, biochemical and molecular methods as
L. reuteri, L. acidophilus, L. rhamnosus, L. fermentum,
L. plantarum and L. casei. Antibiotic susceptibility
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profile of isolates was studied
against 48 medically important
antibiotics. A total of 29 strains were
found to be resistant to antibiotics,
some of which were resistant to
multiple drugs and only one strain
was found to be sensitive to all
of the antibiotics. Isolated strains
were found to be resistant against
a number of antibiotics such as
Penicillin, Methicillin, Tetracycline,
Ampicillin, Gentamicin,

Live probiotic lactobacilli

Expression of pro-GIP in mouse enteroendocrine cells induced
with heat killed preparations of probiotic lactobacilli

Heat killed probiotic lactobacilli

Ofloxacin, Vancomycin, Nalidixic
acid, Amikacin, Norfloxacin,
Co-Trimoxazole, Teicoplanin, Cefadroxil and
Norfloxacin etc. All the isolates had MIC higher



than the value prescribed by CLSI against a number
of antibiotics. The results indicated the presence of
multiple drug resistance in most of the isolates.

Antibiotic Resistance among Commercially
Available Probiotic Bacteria
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Development of resilient probiotic foods designed
for the indian market conditions: Twelve isolates
of Bifidobacteria of native origins were evaluated
for probiotic and functional attributes by in vitro
methods. Three native strains of Bifidobacterium
spp. were characterized as potential probiotics by in
vitro techniques. Six potential strains of indigenous
Lactobacillus cultures (Lactobacillus rhamnosus RSI-
3, L. fermentum RS-2, L. casei NCDC 298, L. reuteri
LR 6, L. gasseri Lg70, and L. gasseri 25c) selected
on the basis of their previously studied probiotics
attributes for further use were revalidated for their
in vitro probiotic attributes.

Diversity of exopolysaccharides produced by
lactic acid bacteria: Fifty different strains of EPS
producing lactic acid bacteria including Streptococcus
and Lactobacillus genera were isolated from different

(A) Formation of EPS (8]
(A) Observation of ropy EPS in skim milk formed by an isolate
(B) Freere dried EPS stored in sample bottles

villages and towns of Karnal district and identified
upto a species level. The EPS produced by these
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isolates was extracted using ethanol precipitation
followed by freeze drying for further use. Amongst
the Lactobacilli isolates, L. rhamnosus (Ndril) had
shown the highest level of EPS at 215.21 mg/L
followed by 213.11 mg/L by L. rhamnosus (Bhab)
and 209.49 mg/L by L. rhamnosus (Karl) whereas
amongst Streptococci, EPS atalevel of 196.54 mg/L
was produced by S. thermophilus (MC1) followed
195.78 mg/L by S. thermophilus (MM1) and 194.14
mg/L by S. thermophilus (AM1). The lowest level of
EPS was produced by L. acidophilus (Damé6) at alevel
of 96.12 mg/L and 94.59 mg/L by S. thermophilus
(Nsp9).

Veterinary type culture collection, (Dairy
Microbes): A total of 30 lactic cultures were
isolated from dairy and non-dairy samples,
identified by biochemical and molecular methods
and deposited in VICC repository. These cultures
belonged to three genera Lactobacillus, Streptococcus
and Lactococcus which included L. plantarum (13),
L. brevis (2), S. thermophilus (5), L. rhamnosus (3),
L. curvatus (1), L. paracasei (1), L. fermentum (1), L.
acidophilus (1), L. delbrueckii subsp. bulgaricus (1),
L. delbrueckii subsp. lactis (1) and L. lactis (1). All
30 cultures were tested for titratable acidity, pH,
curdling time and proteolytic activity. All cultures
produced titratable acidity and pH in the range of
0.45-2.25 % (lactic acid) and 3.9-5.9, respectively.
Curdling time varied from strain to strain and
mainly affected by the origin of source. Cultures
isolated from curd samples (VICC 340 - 347)
exhibited lesser curdling time 6-8 h than those
isolated from non-dairy samples (30-56 h). Based
on the proteolytic activity, five cultures were found
to be highly proteolytic (VICC 343, 347, 402, 406,
407), seven moderately proteolytic (VICC 342, 345,
346,400, 401, 405, 410) and seven weakly proteolytic
(VTCC 340, 341, 344, 403, 404, 408, 409). Based
on flavour producing ability, L. plantarum VICC
408 showed highest flavour production (based
on colour intensity). Among the EPS producing
S. thermophilus cultures, highly ropy cultures can
be used to manufacture stirred fermented milk
products while less ropy and capsular strains can
be used to prepare set products. Shelf-life storage
study of Dahi with protective cultures at 7°C
extended its shelf-life upto 30 days.

Trehalose production by dairy propionibacteria
and its relationship with stress resistance: Forty
isolates, from a total of presumptively screened 44
were identified as Propionibacterium freudenreichii.
On screening by enzymatic method in chemically
defined medium (CDM), 38 isolates were found to
be trehalose*. Among them, 13 isolates were low
(6.6-50 mg/g cell protein), 17 moderate (50-100
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mg/ g cell protein) and 8 high trehalose producers
(100-200 mg/g cell protein). PF18 (153.30 + 3.12
mg/ g cell protein) and PF13 (135.45 *+ 3.84 mg/g
cell protein) were found to be the highest trehalose
producing isolates. Two different methods
(enzymatic and HPLC method) of trehalose
estimation showed a comparable efficiency and
accuracy for trehalose estimation from
propionibacteria. Optimization of trehalose
production in CDM by RSM culminated into 1.33
and 1.4 fold increase in the trehalose yields for PF18
and PF13, respectively. Two mutants of PF18 i.e.
M7 and M5 generated by ethyl methane sulfonate
(EMS) exhibited similar growth rates as parent
strain but 1.7 and 1.2 fold improved trehalose
productivity, respectively. Three different strains
of propionibacteria i.e. trehalose overproducing
mutant M7, high trehalose producing parent PF18
and non trehalose producer PF4 were used for the
evaluation of role of trehalose in resistance of
Propionibacterium strains towards different set of
stress conditions viz. osmotic, acid, heating, cold
and oxidative conditions. The results of this study
presented a positive correlation between trehalose
content and the stress tolerance of propionibacteria
except under oxidative stress. Cultivation of mutant
M?7 under optimized conditions resulted in
trehalose yield of 295.71 + 5.00 mg/g of biomass
within 54h, which represents a 40% increase over
the yield obtained under unoptimized conditions,
thus, presenting a novel food grade strategy for the
conversion of whey lactose into the commercially
important nutraceutical trehalose.

Trehalose Production By Mutant Strains
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Riboflavin operon characterization in Lactobacilli:
Among the 52 isolates bioprospected from dairy and
non-dairy sources, 19 were found harbouring
complete rib structural genes. The isolates harbouring
both complete as well as incomplete operon were

compared phenotypically for riboflavin production
by chemical, fluorescence and microbiological based
assays and the microbiological assay method was
found to be the most sensitive among these methods.
Among the 30 isolates tested for riboflavin
production ability, 10 were found to be riboflavin
producers. No difference was found in the size of 4
rib genes among the different isolates as confirmed
by Polyacrylamide gel electrophoresis profile.
Among them, KTLF1 and KTP13 were found to be
the prolific riboflavin producers. The rib genes
amplified in KTLF1 were cloned and sequenced.
The riboflavin producing isolates were able to
survive in a medium devoid of riboflavin as well as
they have supported the growth of riboflavin
auxotroph L. casei MTCC1408. Among the screened
isolates on agar diffusion assay, the maximum
increase in the growth of auxotroph was observed
in the presence of KTLF1, KTLF3 and KTP13.
Expression pattern of rib genes was studied in
selected isolates viz., LF1, LF2, LF3, LF4, LF5M and
MTCC8711. The range of relative fold in mRNA
expression in ribl geneis 0 to 3.5 0 to 2.0 in rib2 gene,
0 to 6.0 in 7ib3 and 0 to 7 fold in rib4 in MRS and
RAM over control culture. The riboflavin producers
were further screened for in vitro probiotic properties,
safety aspects as well as technological properties.

PCR based screening of riboflavin operon conservation in Letobachlli
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Riboflavin Operon Characterization in Lactobacilli

Antioxidative and immunomodulatory effects of
conjugated linolenic acid producing Lactobacillus
spp-: Conjugated linolenic acid (CLnA) producing
lactobacilli were isolated from different sources
like human, dairy based and non-dairy based
products. Out of 191, only 78 isolates were able to
tolerate and grow at 0.5 mg/mL Linolenic Acid
(LNA) in medium. Out of these, only 44 produced
CLnA (ranging from 15 to 58 pg/mL) in MRS broth.



Amongst these, 28 isolates were further screened
in skim milk and varying levels of CLnA (i.e. 15
to 62 pg/mL) were obtained. Ten highest CLnA
producing isolates were further confirmed for c9,
t11, c15 and t9, t11, 15 isomers by GC in both MRS
and skim milk and all the isolates produced the
desired isomers with higher amount in skim milk
than MRS. Maximum amount of ¢9, t11, c15 was
produced by SIF56 (62.36 1g/mL) and SIF1 (55.97
pg/mL) followed by LDD38, SIF50 and SIF40. PCR
identification of these isolates confirmed seven as L.
plantarum, two as L. fermentum and one as L. gasseri.
Of these, L. plantarum SIF40 showed potential
probiotic attributes and after optimization of
various parameters, it was revealed that maximum
CLnA (45.54 pg/mL) production was at 0.5 mg/
mL at pH 6.0 after 48 h of fermentation in skim
milk. Overall, L. plantarum SIF40 was selected for
anti-oxidative and immunomodulation studies
in vivo. Its progressive supplementation (alone
and/ or with LNA) to the albino mice for 30 days,
induced with oxidative stress, significantly brought
the important enzymes (i.e. catalase, glutathione
peroxidase, superoxide dismutase and TBARs)
levels to the normal in liver, kidney and RBCs. In
immuno-compromised albino mice, the level of IgA
were increased at 5th day in CLnA fed group, while
IgG level at 8th day in SIF40 and CLnA fed group.

Anti-carcinogenic potential of blueberry fortified
probiotic Dahi against colon cancer: Out of 29
Lactobacillus strains, probiotic L. rhamnosus CRD11
was chosen for the preparation of blueberry
fortified probiotic dahi (BPD) on the basis of its best
anticarcinogenic activity and compatibility with
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blueberry. The best combination of 8% blueberry
pulp, 1.5% inoculum level and 9 h incubation
time as recommended by RSM was used to
develop blueberry fortified probiotic dahi. The
anti-carcinogenic potential of probiotic dahi (PD)
and blueberry fortified probiotic dahi (BPD) was
evaluated in terms of histological, antioxidant,
faecal and molecular parameters. Colon cancer
was induced in male wistar rats by subcutaneous
injection of 20 mg DMH/kg body weight weekly
up to 15 weeks. The probiotic dahi alone and in
combination with blueberry was effective to prevent
the progression of colon carcinogenesis >90% in
wistar rats. The tumor incidence, multiplicity and
volume were lower in both BPD and PD fed groups
as well as the decreased progression of preneoplastic
biomarker such as aberrant crypt foci (ACF) and
mucin depleted foci (MDF). The PCNA labeling
index a marker for the progression of carcinogenesis
in Gl tract was increased progressively in the DMH
challenged rats as compared to other treatment
groups. Both probiotics and blueberry exhibited
synergistic effect in preventing a rise in PCNA and
p53 labeling index. The BPD fed group had higher
antioxidant and detoxification activity as compared
to DMH group. Expression of all the genes was
higher in DMH control group as compared to
BPD and PD groups. These groups also showed a
minimum genotoxic stress as compared to DMH
control group. Higher incidences of carcinoma
tumors was observed in DMH control group with
no carcinoma in PD and BPD fed groups. Inhibition
of colon cancer was more in BPD fed group as
compared to only PD fed group wistar rats.

Effect of dahi varianis on DNA genofoxicity in

Infuence of dahl variants on gene expression (BCL-2, K-ras, C-mye

wistar rats as observed by silver stain comet assay  and Cox-2)

on DMH induced rats.

Mechanistic study of a potential indigenous
probiotic Lactobacillus strain and its fermented
milk formulations in enhancing intestinal
barrier function in mouse model: A total of 35
indigenous strains of probiotic lactobacilli were
subjected to a preliminary screening based on their

antimicrobial activity against Salmonella Typhi Ty2
and Salmonella Typhimurium LT2. Lp77 exhibited
highest autoaggregation (45.87 + 7.61%) followed
by Lp4 and Lp9 whereas, six Lactobacillus strains
namely Lp77, LrhS3, Lp4, MTCC 5690 and Lr120
exhibited a relatively higher coaggregation rates
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with S. typhimurium LT2. In bacterial interference
assay using HT-29 cells, Lr120 and Lp9 displayed
the greatest exclusion efficacy of 59.07 * 7.01 and
59.16 £ 1.17% against S. typhi Ty2, respectively.
Pre-treatment with probiotic Lactobacillus strains
resulted into enormous difference in the induction
of intestinal barrier function genes in S. typhi Ty2
challenged HT-29 cell monolayer. MTCC 5690
evoked significant up regulation of occludin,
claudin-1, ZO-1 and TLR2 in HT-29 cells in both
control and pretreatment conditions. However,
contrary to this, a significant down regulation
of TLR4 gene (0.055 + 0.002 fold) was recorded
under the same conditions. MTCC 5690 was
finally selected for the preparation of fermented
dairy products in combating S. typhimurium LT2
infection in mice model. Measurement of in vivo
intestinal permeability and histological analysis of
ileum revealed that probiotic fermented products
effectively maintained the health and integrity
of intestinal epithelium. The expression data
revealed that the changes caused by MTCC 5690
in intestinal barrier function were established by
the modulation of key regulatory receptors TLR2
and TLR4. These effects were further validated
by immunohistochemistry of ileum, which
demonstrated the continuous and intense staining
pattern and regular organization of IBF proteins in
probiotic fermented products. The study indicated
that consumption of indigenous probiotic L.
plantarum MTCC 5690 in the form of fermented
dairy foods could increase the functioning of
intestinal barrier in normal health as well as in
enteric infection conditions.

Milk protein hydrolysates as prospective
agonist for the expression of gut hormones
by mouse enteroendocrine STC-1 cells: Milk
protein hydrolysates were prepared by enzymatic
hydrolysis of casein and whey proteins with pepsin
and pancreatin as well as by the fermentation of
reconstituted skim milk with L. helveticus strains.
The STC-1 cells were challenged with protein
hydrolysates (wWhey protein and casein) as well as
the supernatant of fermented milks to determine
their effect on the expression of proglucagon,
pro-GIP and CCK and secretion of GLP-1. It
was observed that these hydrolysates possessed
an ability to alter the expression and secretion
of gut hormones. Further attempts were also
made to purify and characterize the bioactive
peptides present in the protein hydrolysates by
ultrafiltration (10, 3 and 1 kDa) and reversed phase
chromatography (RPC). During the purification by
RPC, two active peptides viz, WP3 F5 and CP1 F7
from whey protein and casein, respectively were

obtained. WP3 F5 up-regulated the expression of
proglucagon, proGIP and CCK by 1.37,1.37 and 1.29
folds, respectively. Similarly, CP1 F7 up-regulated
the expression of proglucagon, proGIP and CCK
by 5.2, 2.5 and 0.78 folds, respectively. These two
peptides also increased the secretion of GLP-1 by
1.2 and 2.5 fold, respectively. However, the 1 kDa
fraction of L. helveticus NCDC 288 fermented milk
supernatant showed the maximum expression of
proglucagon, pro-GIP and CCK by 3.9, 1.5 and 4.5
folds, respectively and the secretion of GLP-1 by
3.1 fold.

Probiotic characterization of Bifidobacteria from
human sources: A total of 40 probable isolates were
obtained from different sources (Milk, Infant and
Adult faeces). Out of which only 12 were found to be
positive for fructose-6-phosphate phosphoketolase
(F6PPK). These isolates were further characterized
using genus specific PCR with primer pair PO and
Lm3, which gave positive amplification band of
1.4kb. 165 rRNA sequencing of selected isolates
identified these isolates as B. animalis (8), B. breve
(3) and B. pseudocatenalum (1). These isolates were
further subjected to a subtractive system of in-vitro
analyses based on the guidelines for evaluation
of probiotics. Three bifidobacteria strains out
of 12 were finally selected on the basis of their
discernible probiotic attributes (resistance to bile
and low pH, inhibition of intestinal pathogens, and
attachment to intestinal cells) for safety evaluation
(antibiotic resistance, haemolytic activity and mucin
degradation). The absence of hemolytic activity and
mucin degradation were found invariably among
all the strains. The study was further extended to
evaluate the isolates for their potential antioxidative,
antimutagenic and hypocholesterolemic properties.

Differential proteome analysis of putative
probiotic Lactobacillus fermentum strains: The
study was carried out to identify key proteins which
may be used to screen novel probiotic strains. As
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many as 185 common and 8 new spots were
obtained in control and treated samples (1.2% bile
salt) of BIF-19. Bile stress changed the protein profile
of L. fermentum BIF-19 in which some pathways
were activated and others were suppressed. The
proteins involved in the regulation of homeostasis,
ABC transporter, carbohydrates and lipid
metabolism were highly activated while those
involved in the reproductive functions were down-
regulated during the bile stress. Nucleotide
synthesis and cell division were suppressed under
the bile stress in order to balance the internal
environment of the organism.

Probiotic attributes of pB-galactosidase (B-Gal)
positive dairy yeasts: The present investigation
was carried out for screening of 3-Gal activity in
probiotic dairy yeasts (Kluyveromyces). Isolates
(n=112) of yeasts were obtained from different
sources and from different dairy products (i.e. dahi,
raw milk, lassi, butter milk, cream, etc.). Amongst
them, 45 isolates were B-Gal positive and were
found to be Kluyveromyces spp. when subjected
to PCR based identification. The isolates with
higher -Gal activity (n=10) were further tested for
probiotic attributes. Isolates screened at different
pH (i.e. 1.5, 2.5, 3.5 and 6.5) were tolerant to low
pH and also exhibited tolerance to bile salts (0.5,
1.0 and 2.0%). The isolates possessed resistance to
gentamyecin, penicillin, vancomycin etc., but failed
to reveal antimicrobial activity against Salmonella
typhi, Listeria monocytogenes, Staphylococcus aureus,
Bacillus cereus and Escherichia coli. None of the
isolates (n=10) produced gelatinase and DNase.

Direct Vat Set (DVS) Misti Dahi Culture: Misti
dahi, one of the most popular indigenous fermented
milk product in India, is still prepared using
undefined mixed strain starters and by traditional
methods. Since concentrated freeze dried starter
cultures are not available, there is a need for the
development of cost-effective viable process for the
production of concentrated Misti dahi culture. The
present study was taken up to produce concentrated
freeze dried starter culture using cost effective whey
based medium (WBM). Growth performance of
Misti dahi culture was comparable in whey based
medium (K=1.06) and M17 (K=1.14) broth. Increase
in growth rate was observed in fermenter scale
study (K=1.23) and it was further increased upon
controlling pH at 6.5 (K=1.43). Culture biomass was
produced at fermenter level for preservation.
Culture biomass produced was harvested by
centrifugation, re-suspended in freeze-drying
medium and subjected for freeze drying. Viable
counts of freeze dried DVS cultures were 11-12 log
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cfu/g. Dry culture was packed in cryo-vials and
vacuum sealed glass ampoules. Packed cultures
were stored at -20 + 1°C and analyzed for viable
counts and suitability in the preparation of Misti
dahi. Viable counts of DVS Misti dahi cultures
remained in the range of 11-12 log cfu/ g till 60 days
and no significant differences in viability of culture
in cryo-vials and in vacuum sealed glass ampoules
were observed. Curd setting time of DVS culture
was 8.5 h which remained same during storage,
whereas for fresh culture, it was 6.5 h. Textural,
physiochemical, microbiological and sensory
qualities of Misti dahi prepared using DVS and fresh
culture were comparable for 30 days storage.

MISTI DAK)

Production of colostrum whey derived
antimicrobial bioactive peptides by proteolytic
L. helveticus 288 and L. rhamnosus C6: Colostrum
whey was prepared by acid hydrolysis and
whey protein fractions of 10, 5 and 3 kDa were
prepared by ultrafiltration. Antimicrobial activity of
colostrum whey concentrated (10 fold) and protein
fractions was evaluated against five pathogens
namely B. cereus, E. coli, L. monocytogenes, S. typhi
and S. aureus. Concentrated colostrum showed
antimicrobial activity against B. cereus and E. coli
only. Colostrum whey was fermented by proteolytic
L. rhamnosus C2 and L. helveticus 288 and peptide
fractions (3, 5, 10 kDa) of fermentate were tested for
antimicrobial activity. Fermented colostrum whey
(concentrated) showed maximum antimicrobial
activity against all the pathogens. Ten kDa fractions
of the fermentates showed activity but 3 and 5
kDa fractions did not show antimicrobial activity.
Colostrum whey showed maximum antimicrobial
peptide production at 37°C incubation temperature,
with 2% inoculum at 4 pH. Colostrum whey
fermentate, its concentrate and 10 kDa peptides
were stable even at 3.0 pH, temperature of 63°C/30
min, and pepsin and trypsin treatments.
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Fermented whey and soy beverages with curcumin
supplementation: Soy milk was prepared by
adding whey in place of water and supplemented
with curcumin. L. acidophilus NCDC195 (LA195)
and S. thermophilus NCDC323 (YC323) were used
for the fermentation of whey and soy. After 24
h of incubation at 37°C, their acidity and total
counts were 1.38, 1.41 and 9.09, 9.39 log cfu/
ml, respectively. LA195 and YC323 showed
antimicrobial activity against E. coli, B. cereus, S.
aureus, L. monocytogenes, Sh. dysentriae, and S. typhi.
Zone of inhibition ranged between 16 to 23 mm.
Maximum antioxidant activity was obtained by
LA195+YC323 (989.70 TEAC (pM)) with curcumin.
On the basis of maximum antimicrobial activity and
antioxidant activity, LA195+YC323 were selected
for the preparation of whey and soymilk based
fermented drink at 2% of inoculum level at 37°C
for 20 hrs. Acidity, pH and log count (cfu/ml) were
1.58% lactic acid, 3.98 and 8.42. Soy beverage with
12% sugar solution had more acceptability in terms
of colour and flavour on the basis of 9 point Hedonic
scale. Product was stable for 14 days at 4°C and no
coliform and yeast and molds were present.

Value Addition of Traditional Milk Products
through Application of New Processes,
Biotechnological Interventions, Packaging and
Mechanized Manufacturing System

Preservation potential of bioactive components of
essential oils in dairy foods: The selected natural
bioactive components i.e. transcinnamaldehyde
(TC), citral (C) and eugenol (E) were evaluated for
their synergies, sub-inhibitory concentrations (SIC)
and effect of food matrices on their antimicrobial
efficacy against Listeria monocytogenes ATCC 15313,
Escherichia coli O157:H7 and Saccharomyces cerevisiae
NCDC42 in food model media, skim milk and
flavoured milk. Eugenol exhibited higher killing
effect in sterilized milk against L. monocytogenes
ATCC 15313 as compared to E. coli O157:H7.
The growth of pathogens in the presence of SIC
concentrations of bioactive components reduced
their adhesion ability and made them more
susceptible to gastrointestinal environment i.e. bile
salts and low pH. Sub inhibitory concentrations of
bioactive components adversely affected nutrient
utilization pattern. The bioactive components
showed immense potential as natural preservatives
to enhance food safety and shelf life of dairy foods.

Whey to Biofuel: Bioethanol production by stress
tolerant and metabolically engineered yeast
from whey: Out of 213 thermotolerant yeasts

isolates, about 15% were able to tolerate 20%
of initial sugar concentration. Among the nine
thermotolerant Kluyveromyces spp. identified by 185
rRNA sequencing, all of them showed tolerance to
7.5% ethanol concentration. The yeast strains C17,
C18 were able to produce up to 8 -10 % ethanol in
20% sugar concentration in broth as well as from
galactose alone. K. marxianus MTCC1389 was hyper
B-galactosidase producer with maximal amount of
B-galactosidase activity (3398 miller unit) followed
by 6C17 and 6C18. The maximal enzyme production
by MTCC1389 was observed at 37°C, pH 5.0 and 30
h incubation. Klyuveromyces strain 6C17 and 6C18
showed diauxic growth in glucose and galactose,
and glucose and lactose. Out of seven cultures of
Kluyveromyces marxianus (MTCC1389, 1388, 188,
4059, 4136, 242, and 4139), MTCC 1389 tolerated
sugar (lactose) upto 20%, produced ethanol upto
7.5% and showed growth upto 42°C. B-galactosidase
activity was also found to be the highest (3398 Miller
units) in MTCC 1389. This strain also adapted to
high lactose (20%) and produced ethanol (8%v/v),
residual lactose (3%w/v) and glycerol (6.3g/L) in
whey. K. marxianus MTCC 1389 was also used for
the production of p-galactosidase and the activity
of the enzyme was found to be 5244 Miller Unit.
Among the two strains of Saccharomyces cerevisiae
(Industrial strain and Saccharomyces cerevisine MTCC
170), the industrial strain showed good tolerance to
temperature, sugar and ethanol.

Bioprotective cultures for enhanced safety of
dairy products: In the present study, 230 lactic
acid bacterial cultures were isolated from raw
milk, kimchi, dosa batter, dahi and lassi. Out of
these, six cultures showing good antimicrobial
activity were further used as bioprotective cultures.
These six cultures were identified by species
specific 16s-TRNA PCR assay and were found to
be one strain each of Lactobacillus rhamnosus and
Lb. paracasei and four strains of Lb. plantarum. The
cultures possessed antifungal activity against
Saccharomyces cerevisine MTCC170, Saccharomyces
cerevisine MTCC172, Aspergillus spp. and Penicillum
spp. and also exhibited good antibacterial activity
against several Gram-positive and Gram- negative
bacteria. In situ bioprotective capacity of these
cultures was evaluated in dahi. Dahi prepared with
bioprotective cultures as co-cultures showed shelf
life of at least one month at 7°C. These cultures are
bioprotective in nature when used as co-culture
with dahi cultures as they could extend the shelf
life of the product to more than 30 days.



Clean Milk Production with A Focus on Emerging
Health Concerns and Development of New
Generation Tools for Ensuring Quality Control
Through Application of Newer Chemical and
Biotechnological Concepts

Monitoring of drug and environment pollutants:
A total of 50 commercial feed, 51 raw and 26
pasteurised milk samples were collected from
different places and analysed for the presence of
Aflatoxin B1, M1 and antibiotic residues.

Estimation of Aflatoxin B1 in feed : Overall incidence
of Aflatoxin B1 in feed sample was observed at
differentlevelsi.e. 8 % samples were found positive
below 5 ppb, 2 % in the range of 5-10 ppb, 6.0 % in
between 10-15 ppb, 6.0% between 15-20 ppb, 6.0
% between 20-25 ppb, 22 % between 25-30ppb, 48
% (24 Nos.) between 30-35 ppb and 8.0% samples
were found contaminated in the range of 35-40 ppb
level of aflatoxin B1.

Estimation of aflatoxin M1 in raw and pasteurized
milk samples : In raw milk, 12 out of 51 samples
(23.53%) were found positive at 0.5 ppb and 14
samples (27.45%) were found positive at 0.25 ppb
level of aflatoxin M1, while rest of the samples were
found negative for the presence of Aflatoxin M1. In
pasteurized milk, 8 out of 26 samples were found
positive at or above MRL i.e.0.5 ppb.

Estimation of antibiotic residues in raw and
pasteurised milk : Overall, 11 milk samples (3 Raw
+ 8 Pasteurized) were found positive for antibiotic
residues.

Development and evaluation of spore based
biosensors for monitoring of pesticide residues in
milk: Spore germination protocol in the presence of
specific germinant was optimized and expression
of five enzymes namely esterase, B-glucosidase,
a-glucosidase, a-galactosidase and a- amylase
was established successfully in Bacillus megaterium
2949 during spore germination. “Three steps”
assay protocol which involved spore germination;
pesticide exposure; and substrate addition was
developed in tube and similar protocol with
reproducibility was also achieved on paper
strip (whatman filter paper no. 602 H). Pesticide
sensitivity uptol.0 and 10 ppb with paraoxon-
ethyl could be achieved using developed assay
employing two different substrates namely indoxyl
acetate and 4-nitrophenyl-butyrate, respectively.
Sensitivity of 10 ppb which comply the MRL
established limits set by EU i.e 20 ppb was also

—— Dairy Microbiology ——

verified on 96 well plate assay. Solvent evaporation
step was introduced in the developed protocol
to avoid their interference in enzyme pesticide
inhibition

Development of enzyme-spore sensor for
monitoring antibiotic residues in milk:
Different strains of Bacillus stearothermophilus
(69, 206, 326, 327 328, 330, 331, 332, 333
NCDC and 2235 NCIM) were screened for
marker enzyme (s) i.e. a-D-glucosidase,
a-D-galactosidase, p-D-glucosidase, B-D-
galactosidase, a-D-mannosidase, p-D-
xylosidase, B-D-glucuronidase, esculinase and
acetyl esterase activity. B. stearothermophilus
69 was selected for assay developments since
this strain exhibited significantly higher. AK
among five different media exhibited better
spore germination wherein color change was
observed in 3.0 hrs. This medium was further
modified and re-optimized by removal/addition
of different components and spore germination
time was improved. Then ESBA was developed
by optimizing spore concentration (100 *
10uL), volume of germination medium (200
* 10pL), chromogen concentration (100 *
10puL), quantity of milk (100 + 10uL) and time/
temperature combination of spore heating
(100 + 1°C/15 = 1 min.). The developed assay
was evaluated for limit of detection (LOD) of
different antibiotics like gentamycin, neomycin,
streptomycin, kanamycin, penicillin, amoxicillin,
ampicillin, cefazolin, cefalexin, oxacillin,
tetracycline, sulphadimidine, erythromycin
and chloramphenicol when spiked in milk at
> MRL level set by codex could be detected.
Enzyme spore based assay was also checked
for the inhibitory effects of detergents like
sodium hydroxide and sodium hypochlorite
and 0.8% and 100 ppm levels were found non
inhibitory, the QAC was interfering at 10 ppm
level, formalin (0.02%) and hydrogen peroxide
(0.05%) showed inhibition at low concentrations.
Aflatoxin M1 and Pesticides presence in milk
were found insensitive to working of enzyme
spore based assay developed in current study.
The assay was evaluated with 200 samples
of raw and pasteurized milk procured from
different sources. Performance of assay was
found similar with charm II assay and ROSA
test and showed excellent performance under
field conditions.



DAIRY ENGINEERING

Value Addition to Traditional Milk Products
through Application of New Processes,
Biotechnological Interventions, Packaging and
Mechanized Manufacturing System

Machine vision system for quality evaluation of
dairy products based on colour measurement:
Machine Vision System (MVS) Color Desk
system was designed and developed. System
was calibrated using 24 colour Macbeth chart.
Calibration equations were developed in MS-
Excel and various models were evaluated. A
method was developed to apply the calibration
models for the correction of color values. Digital
images were taken in standard lighting conditions
(4 lamps, color temperature of 6500 K). Various
image resolution were tried (0.3, 2, 8 and 16
mp) and the system validation was completed
by 21 shade test chart. For image processing
and analysis, Scilab 5.4 software was used. The
system was successfully evaluated for colour
measurement of plain burfi. The developed system
can be used for improving quality control and
providing a highly useful color measuring tool
for the food industry.

Development of weight based metering and
filling system for viscous dairy products:
Engineering parameters of rice kheer, a viscous
dairy product, were determined at various levels
of total solids (25.5% to 45.1%). Bulk density
ranged between 1027.3 to 1062.9 kg/m®. The
textural parameters such as firmness, work of
adhesion, work of shear and stickiness ranged
between 0.2909 to 0.449N, -007 to -0.117m], 1.040
to 2.003m] and -0.020 to -0.034N, respectively.
Hardness of cooked rice grain decreased from
11.068 to 4.180N with an increase in total solids.
The rheological parameters of rice kheer serum
were determined for different total solids
(25.5% - 45.1%) at different temperatures (25 -
45°C). Apparent viscosity was found to increase
with increasing total solids but decreased with
increasing temperature. Yield stress ranged from
0.4226 - 0.6709 Pa. On the basis of engineering
parameters of rice kheer, a metering and filling
system was designed and it is under fabrication
in Research and Development Workshop of Dairy
Engineering Division.

Modelling the Moisture Sorption Isotherms in
Selected Dairy Products Using Soft Computing
Techniques

Intelligent models based upon three soft computing
approaches, i.e., connectionist, Adaptive Neuro-
Fuzzy Inference System (ANFIS) and Neuro-
Genetic-Algorithm (NGA) models were developed
to predict the sorption isotherms (adsorption and/ or
desorption) at different temperatures between 10 to
45°C depending on a product, over a water activity
range of 0.11-0.97 for dry dairy products, viz., dried
acid casein, fortified Nutrimix (weaning food), skim
milk powder, whey protein concentrate, Gulabjamun
mix; and for a high moisture dairy product, Peda.
The prediction potential of these intelligent
models was compared vis-d-vis the performance
of conventional empirical models, i.e., Brunauer,
Emmett and Teller (BET), Caurie, Halsey, Oswin,
modified Mizrahi and Guggenheim- Anderson-de
Boer (GAB) models that were also developed in this
study. In general, the ANFIS hybrid model exhibited
the overall best performance while the GAB model
was found to be the best among the conventional
models. Accordingly, product-wise comparative
analysis of these two models” prediction accuracy
in terms of Root Mean Square percent error (%RMS)
is as follows: Casein powder - ANFIS models
0.09-0.2 (adsorption) and 0.15-0.33 (desorption),
GAB models 1.93-5.78 (adsorption) and 1.4-4.95
(desorption); Nutrimix powder - ANFIS models
0.09-0.34 (adsorption) and 0.23-0.35 (desorption),
GAB models 5.48 - 10.60 (adsorption) and 5.54 - 9.54
(desorption); Skim milk powder - ANFIS models
0.07-0.15 (adsorption) and 0.14-0.19 (desorption),
GAB models 4.92-6.25 (adsorption) and 4.79-6.24
(desorption); Whey protein concentrate powder -
ANFIS models 0.13-0.19 and 0.15-0.21 (desorption),
GAB models 5.04-5.78 (adsorption) and 5.99-6.68
(desorption); Gulabjamun mix - ANFIS models
0.65-0.95 (adsorption), GAB models 7.24-12.63
(adsorption); and Peda - ANFIS models 0.20-0.40
(adsorption) and 0.44-0.54 (desorption), GAB models
4.87-6.28 (adsorption) and 6.18-6.79 (desorption).

Hence, soft computing paradigm (especially hybrid
ANFIS model) is potentially intelligent modelling
tool for dairy and food industry to determine
various parameters for design and optimisation of
drying equipment, design of packages, predictions
of quality, stability and shelf-life, and calculating
moisture changes that may occur during storage
of these (or similar) Indian dairy/food products.



DAIRY ECONOMICS, STATISTICS & MANAGEMENT

Costs and Returns in Milk Production: Developing
Standardized Methodology and Estimates for
Various Production Systems

The cost estimates of agri-based enterprises in
agrarian economy of India are vital for improving
the resource use efficiency of the farm inputs and
ensuring remunerative prices to the farmers. A
uniform standardised methodology for estimation
of cost of milk production was developed and
the economics of milk production was worked
out in three types of production environments
in the country, i.e., dynamic, transient and
under-developed. Characterisation of production
environments were done on the basis of four
parameters related to dairy, viz., milk yield, cropped
area under fodder, milk production density
and infrastructure status. In each production
environment, three belts, geographically distinct
from each other were selected to give a fair
geographic representation.

A software: Milk Production Economic Analysis
Package (MILKEcAP: 1.0) was developed to
facilitate database management of the survey
data and to provide ready estimation of cost and
returns from milk production from local cow,
crossbreed and buffalo, based on the standardised
methodology.

The results of cost and returns (2012-13 prices)
showed that the gross cost of maintenance of
the crossbred cows is the highest in Western
Maharashtra (X 206/animal/day) followed
by Northern Plains (¥190/animal/day). The
maintenance cost of local cows was in general
lower, particularly so in the underdeveloped
production environment (up to ¥ 85/day) as it is
a low input system. The cost of milk production
from local cows showed wide regional variations,
ranging from ¥ 22.3/ in Uttrakhand to X 46.6 in
Western Maharashtra. The productivity of local
cows is low (1.2-3.6 I/day), except in Malwa
region, where average milk yield was 5.2//day.
In the underdeveloped production environment,
the animals are heavily dependent on common
property resources for their subsistence; and
hence, the out-of-pocket expenses for the farmers
are low. In the hill region of Uttrakhand, the sale
price of milk is able to cover all the costs and leave
a surplus. The transient production environment
also has substantial size of indigenous milch cattle
stock, but the maintenance of milch animals for
milk production is not economically viable in the

region except for the Malwa region of M.P. where
productivity is reasonably good. The economic
viability of crossbred cows is much better than
that of local cows. The farmers are at least able to
cover their operating costs in all the parts of the
study area. The cost of buffalo milk production is
highest in Gujarat (¥39.7/1), but the farmers are able
to earn positive net economic margin on account of
the remunerative prices offered by the cooperative
network. In the buffalo dominant areas of northern
India, the cost of buffalo milk production is lower
than in Gujarat, but farmers are not able to get
good price of their product. The region has a
preference of high fat based milk of buffaloes, but
the vendors and middlemen who collect most of
the milk produced, corner a substantial share of
consumers rupee giving low farm-gate prices of
milk to the farmers.

Sustainability of Smallholder Dairy Production
System in Under-developed Production
Environments

In the Uttrakhand state, based on the data of
300 milk producing households from 30 villages
of two districts, viz., Nainital and Almora, farm
household typologies were constructed by using
two multivariate statistical techniques, viz.,
Principal Component Analysis (PCA) and Cluster
Analysis (CA). Four homogenous groups (clusters)
were: C, (28.42%) - small landholding, buffalo stock,
adoption of technology low; C, (40.75%) - buffalo
stock, technology adoption; C, (22.60%) - low
intensity of market participation; and C, (8.22%)
- crossbred cattle, market participation high, and
technology adoption. Among the smallholder
farmers also, there was substantial heterogeneity
in sustainability status across farms, ranging from
average of 0.19 on C, to 0.86 on C, with an overall
average of 0.49. On a 0-1 point scale, the economic
sustainability scores were above 0.8 for all clusters
except C, indicating encouraging economic status
of dairy farming. This was also reflected in the
positive net economic margin from all three types
of dairy animal. The increased market orientation
improved the economic sustainability of the dairy
farmers. The social and ecological dimensions are
weak links in the hill region. The improvement
in the same can be brought about through policy
focus on infrastructure development, technology
dissemination and eco-friendly utilisation of dung.

In the tribal belt of Chhattisgarh, also characterised
as underdeveloped dairy production environment,
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the economic dimension of sustainability is very
weak. Low productivity and low sale price of
milk (X 26-27 for cow milk and ¥ 29 for buffalo
milk) are major factors for poor economics of milk
production. Also, the ecological sustainability
scores in the region are very poor (0.38) on account
of poor livestock support services and ensuing
unscientific breeding practices. In order to make
dairy farming sustainable in the region, breed
improvement thus, needs to be the priority area
for research and development policy.

Quantitative Assessment of Gains from Indian
Dairy Trade and Economic Partnership Agreement
with ASEAN Countries

From a heavily import dependent country in
dairy during 1980s, India has evolved as net
exporter of dairy products during the last three
decades. In order to promote trade, several policy
measures have been undertaken, including signing
of multilateral regional trade agreements such
as AIFTA. This study analysed the gains from
higher exports to dairy entrepreneurs in the form
of improvement in Price-Cost Margin (PCM),
Total Factor Productivity (TFP) and Technical
Efficiency (TE), varietal gains to the consumers
of dairy products through imports and assesses
the potential trade gains from this regional
agreement. The study was based on secondary
data from various sources on several variables,
the major being dairy trade statistics for the last
three decades (1980-81 to 2009-10) and data on
principal characteristics of Indian dairy industry
(1980-81 to 2008-09) from Annual Survey of
Industries. Trends indicated high instability in
trade, diversification of trade basket and decrease
in market concentration. India has diversified its
imports and export basket from traditional dairy
products like concentrated and sweetened milk
& cream, and fat based products to value added
dairy products like cheese & curds, whey based
products, yogurt & other acidified dairy products.
Sources of dairy imports were diversifying from
European countries to Oceania and Asian countries.
New export markets have emerged in the African
countries. The performance of dairy industry in
terms of PCM, TFP and TE has improved over the
years but the extent of improvement varied widely
among states and over time with changing policy
horizon especially during the liberalisation phase.
Export intensity had significantly positive influence
in improving the performance of dairy industry,
suggesting that dairy entrepreneurs gain from
enhancing exports. Increase in varietal imports
had effect on price index of dairy commodities and

gains from variety were 4% of the change (TE1993-
TE2010) in gross value of output from dairy sector.
Simulation exercise on tariff reduction under
AIFTA suggested that India stands to benefit from
exports only to Philippines, Vietham and Myanmar,
while the threat of increased imports in India is
not alarming. In light of the empirical evidence
of gains to domestic producers and consumers
from trade in dairy products, the study concludes
that policy and research emphasis should be on
development of efficient milk value chain to boost
trade. Drawing from the lessons of limited export
potential created under AIFTA, the study contends
that ex-ante analysis of any such trade agreement
can be instrumental to provide policy support for
the benefit of dairy sector.

Water Footprints of Crop and Milk Production in
Rain-Fed and Irrigated Regions

Two district level studies, one, in state of Andhra
Pradesh and the other, in Punjab were conducted
to assess the consumptive water use in production
of major crops and milk and implications were
drawn for the sustainable water use in the states.
The estimates were generated on basis of area,
production and value of output. In Andhra
Pradesh, the water footprints in monetary terms
were highest for Paddy (283 m?/’000 %), followed
by Red Gram (245m®/’000 %) and Sorghum (152
m?®/’000 %). The estimates of water footprint of
milch animals showed that consumptive water use
of crossbred animal (10.56 m® per day) is five times
greater than local cow (2.01 m? per day) and nearly
double than buffalo (6.73 m?® per day), primarily due
to their higher feed requirement. In terms of milk
output, at the state level, the water footprints are
higher for buffaloes than cows. Taking weighted
average of consumptive water use per unit of value
of milk production of all three types of animals,
the weights being the total production of milk
from each animal type in the district, the average
water footprint works out to be 0.06 m®/% that is,
60 litres of water is consumed to produce a rupee
worth of milk output in Andhra Pradesh. The
estimates of groundwater requirement based on
the water footprint of crop and milk production
showed that six districts of Andhra Pradesh namely
Medak, Karimnagar, West Godavari, Chittoor,
Nizamabad and Ranga Reddy as hotspots, that
is the gap between requirement and availability
of groundwater is very sharp. These hotspot-
districts and three vulnerable districts of Nalgonda,
Warangal and Mahabubnagar are in need of utmost
policy attention in context of sustainable use of
ground water resources.



In Punjab, the Gross Economic Efficiency (GEE)
of paddy was substantially higher in Ludhiana
(%10.09 /m®), as compared to other districts. In case
of wheat, gross economic water use efficiency was
highest for Gurdaspur (322.25 /m®) and lowest for
Jalandhar (314.92 /m?). Water productivity (WP)
of milk production, both in physical and monetary
terms, varied widely across districts because of
difference in buffalo and crossbred milk prices and
composition of dairy herd. In Zone-I, WP of milk
production was much higher for buffalo (361.50 /
m?) than for local cow (¥44.04 /m?). In Zone-II, the
GEE of milk production was highest in Jalandhar
(%45.32 /m®), while in Zone-1II, it was highest in
Faridkot (363.02 /m?). Among all category of milch
animal GEE of buffalo was highest whereas it
was lower in case of local cows due to the spatial
variation in prices and feeding pattern followed
by the farmers. Ferozpur, Sangrur and Bathinda,
respectively, were the worst performing districts
in terms of gross economic efficiency of water
use for paddy-wheat-milk production in Punjab.
Water use efficient farm plans in these districts
showed that reducing paddy, wheat area and
increasing fodder crops area to support larger
stock of milch crossbreds and buffaloes, can
increase the gross value of output and also result
in water saving,.

Infrastructural Disparities in Rural India for
Livestock Sector

Infrastructural development in the country for
livestock sector includes Veterinary Institutions/
Hospitals, Veterinary Aid Centres, Veterinary
Dispensary, Artificial Insemination (AI) Centres,
Semen Production Centre, Cattle Breed Farms,
Frozen Semen Production Centres and Milk
Processing Units, etc. The country has the largest
Al network in the world, but considering the size
of livestock population, the existing supporting
infrastructural facilities like Semen Production
Centres (37), Frozen Semen Production Centres
(143), Liquid Nitrogen Plants (130) and Cattle
Breeding Farm (414) were far less in number
to ensure adequate and timely availability of
quality semen at the AI centres. Regarding the
accessibility of the veterinary services, about 75%
of farmers all over India access veterinary services
within the village to 5 km radius, remaining 25%
of farmers were still covering more distance for
accessing veterinary services. Most of the north
east states like Meghalaya, Arunachal Pradesh and
Nagaland were having poor accessibility. Major
reasons for poor accessibility were poor quality
of services provided by the institution and non-
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availability of veterinary doctors in the hospitals.
The accessibility of information regarding animal
husbandry was 4.19% across the country. 23.2% of
the farmers of Kerala were accessing information,
while accessibility of Uttarakhand farmers
to information regarding animal husbandry
was poor. Aggregate infrastructure index
was computed to assess overall infrastructure
availability. Value of the index was found higher
for Kerala, Punjab, Lakshadweep, Karnataka
and Tamil Nadu but lower for three states
namely Jharkhand, Bihar and Odisha. The study
identified critical issues in the development
of livestock sector infrastructure, namely,
1) adequate investment to remove regional
imbalances, 2) effective governance mechanism,
3) increase private sector participation in rural
infrastructure, and 4) Improve quality of services.

Economics of Milk Production and Marketed
Surplus in Chittorgarh District of Rajasthan

This study was taken up with the objectives to
work out cost of milk production and returns
from different species of milch animals, estimation
of resource use efficiency, analysis of marketed
surplus of milk and its disposal pattern. The
study revealed that the overall per day cost
of maintenance was ¥ 129.79, % 71.87, % 103.76
for milch crossbred cow, local cow and buffalo
respectively. Per litre cost of milk was estimated
to be ¥ 26.71, ¥ 37.05, X 28.58, respectively, for
crossbred cow, local cow and buffalo. Per litre
net return was found to be ¥ 5.29, ¥ -5.05 and
% 7.42, respectively, from crossbred cow, local
cow and buffalo. The resource use efficiency of
concentrate for crossbred cow was found positive
and significant indicating under utilisation of
this input. In case of local cow, the resource use
efficiency of labour was found negative and
significant indicating over utilisation of this input.
In case of buffalo, the resource use efficiency of
concentrate and labour were found positive and
significant indicating under utilisation of these
inputs. Marketed surplus was 79.48, 83.45, and
89.67% for small, medium and large household
farmers, respectively. Out of total quantity of milk
marketed per day, 66.23% of milk was disposed
to cooperative dairy; remaining amount of milk
surplus was disposed off to different categories:
Halwai (19.31%), milk vendor (7.02%), local
consumer (3.99%) and private dairy (3.45%).
Thus, there is a scope for increase in milk yield of
crossbred cow and buffaloes by using the labour
and concentrate inputs judiciously.
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Economics of Milk Production and Optimisation
of Herd Size of Commercial Dairy Farms in Jaipur
District (Rajasthan)

Dairying in India has traditionally been a small
holders” enterprise. As the demand for milk and
milk products is increasing rapidly, milk producers
have been adopting dairy farming as a commercial
enterprise to tap the market opportunities. This
study was taken up with the specific objectives to
work out cost of milk production and returns from
different species of milch animals, to find out input-
output relationship and resource use efficiency and
finally to find out optimum herd size of commercial
dairy farms. Primary data were collected from
a sample of 100 commercial dairy farms drawn
from six tehsils of Jaipur district. The commercial
farms were classified into small, medium and large
categories based on herd size.

The average herd sizes on small, medium and large
commercial farms were 25.95, 39.49 and 73.44 milch
animals, respectively. Overall average daily milk
yield for milch crossbred cow, buffalo and local
cow were 7.81, 6.74 and 4.84 litres, respectively.
Overall gross maintenance cost for milch local
cow was worked out to be ¥ 127.08 per day. Net
return per litre per local milch cow was found to
be positive for medium and large categories. It was
highest for large category (X 5.20) and negative
for small category (- 1.55). Overall per day gross
maintenance cost for milch crossbred cow was
worked out to be ¥ 191.81 per day, which varied
from¥ 197.58 for large category to ¥185.86 for small

category. Net returns per litre of milk were found to
be positive for all the categories. It was highest for
large category (% 8.95) and lowest for small category
(X 4.31). Overall gross maintenance cost for milch
buffalo was worked out to be ¥ 205.43 per day,
which varied from ¥ 200.54 for small category to
%207.31 for large category. Net returns per litre per
milch buffalo were found to be positive for all the
categories. It was highest for large category (3 5.64)
and lowest for small category (X 3.45).

In case of small category of herd size, it was
observed that dry fodder, green fodder, labour and
miscellaneous expenses were optimally utilized.
In case of medium category, it was observed
that dry fodder, green fodder and miscellaneous
expenses were efficiently utilised. In case of large
category of herd size, dry fodder, concentrate and
miscellaneous expenditure were efficiently utilised.

Under existing situation, the herd composition of
small category of farms was 1.47, 6.86 and 11.37
for local, cross bred and buffaloes, respectively.
The integer values of local, cross bred and
buffaloes under optimum conditions were 3, 6
and 11, respectively. In case of medium farms,
the absolute numbers of animals under optimum
plan were found to be nil in local cows, 8 crossbred
animals and 19 buffaloes. On large category of
farms, optimum plan eliminated for all local cows
suggesting that farmers should maintain only
crossbred cows and buffaloes at the rate of 39
crossbred and 10 buffaloes for maximization of
returns.

DAIRY EXTENSION

Livelihood Perspective of Integrated Farming
Systems in Nadia District of West Bengal

A “Livelihood Security Index” (LSI) was developed
to measure the livelihood security level of the
farmers in Nadia district of West Bengal. The
systems which included horticulture and fishery
had higher livelihood security whereas Crop+Dairy,
Crop+Dairy+Poultry, Crop+Dairy+Goatery system
had lower livelihood security. Bioresource flow
models of different combinations indicated that
the farming system which included horticulture,
fishery enterprises alongwith crops and dairy
gave better economic return. Farmers” feedback
on Integrated Farming System (IFS) revealed that
regular supply of food from farm and low cost of
production were the major benefits while higher

cost of labour and lower availability of labour were
the major limitations in pursuing IFS.

Impact of Jan Utthan Programme on Employment
and Income Generation Through Livestock
Among Bhil of Maharashtra

The study revealed that Jan Utthan Programme had
generated more employment (in man-days per
year) for the beneficiaries group. Around 72.00 per
cent of the beneficiaries were employed for 259 man
days per year, whereas only 52.50 per cent of non-
beneficiaries were under this group. Predominant
constraints as perceived by the beneficiaries with
respect to livestock-rearing were non-availability
of improved breed, non-availability of green fodder
round the year, poor access to veterinary services,
poor knowledge of livestock rearing practices, and



low price for livestock-products in the market.
Delay in getting benefits of the scheme was ranked
1t by the respondent in terms of availing the
intended benefits of the scheme.

Knowledge and Adoption of Machine Milking
Practices by Dairy Farmers of Community
Milking Centres in Mandya District of Karnataka

Majority of the respondents had medium level
of knowledge (48.34%) and adoption (40.584%)
of machine milking practices. With respect to
individual machine milking practices, majority
had adequate knowledge regarding special cares
for udder health and clean milk production,
which are necessary for using milking machine.
Education, family income, experience in
Community Milking Centre (CMC), mass media
exposure, organizational participation, extension
contact and training undergone have positive and
significant relationship with knowledge level and
adoption of dairy farmers. The study exposes
some of the flaws of milking machine that could
help scientists to develop better management
practices and to make milking machine more
farmers friendly.

Drought Coping Strategies among Dairy Farmers
in Bundelkhand Region of Uttar Pradesh

Majority of the respondents were feeding stored
crop residues for maintaining desired production
and productivity of the animals during drought
whereas, few farmers were feeding purchased
feeding materials and they were storing wheat
straw and other crop residues (gram/lentil/
mustard/linseed, etc.). It was also observed
that very few farmers were growing fodder
during drought, and altering sowing time. Other
managemental practices were avoidance of
long distance grazing and in reduction in herd
size. The community based coping strategies
were filling the community ponds for arranging
drinking water to the animals during scarce water
availability and use of pipe for conveyance to save
water from evaporation as well as leaching losses.

Contribution of Livestock Production Systems
towards the Sustainable Livelihood of the Tribes
of Jharkhand

Livestock Production Systems (LPS) comprising
of Cattle+ Goat+ Pig (C+G+P) contributed the
most towards the sustainable livelihood of the
respondents (Sustainable Livelihood index
value-28.02), closely followed by Cattle+ Buffalo
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+Goat (25.53) and Cattle+ Goat (24.61). Compared
to other sustainable livelihood components,
human capital had minimum Sustainable
Livelihood index value in all production systems.
The major constraints faced by the respondents
in cattle and buffalo production was decreasing
common grazing land; in pig production, ‘high
vulnerability of piglets to diseases and deaths;
in goat production, "high mortality during
monsoon, and in poultry production “high level of
vulnerability due to diseases. Thus, the livelihoods
promotion among tribal people needs a paradigm
shift focusing on sustainable LPS to keep pace with
food security and future challenges in the area.

Gender Perspective of Integrated Farming System
in Hilly and Plain Region of Tripura

Male farmers in the region were found to take
almost all decision in both the regions, while
the share of female in decision making was
negligible. The male farmers had more resource
access in plain (86.70%) and hill region (67.43%)
and control over the resources in plain (81.71%)
and hill (53.71%), respectively. The respondents
in plain experienced constraints like pest and
disease infestation, poor storage facility whereas
in hill poor storage facilities and transportation
facility were severe in crop farming. In livestock
farming inadequate veterinary services, higher
incidence of disease, inadequate training and poor
transportation facilities were major constraints in
plain and both hill region.

Bovine Preference of Dairy Farmers in South-
Bihar Alluvial Plain Zone

Secondary data analysis of bovine population in
Bihar indicated that there was increase in number
as well as quantity of milk production from the
same. A study with 160 farmers indicated that
economic factors, followed by climatic, marketing,
animal traits, and governmental factors were found
to influence bovine preference in the study area.
Among different performance traits there was high
level of awareness for average daily milk yield,
peak yield, lactation length, dry period, and age at
the first calving,.

Livelihood Security and Resilience Among
Farmers Affected by National Calamity in Bihar

Assessment of farmers’ resilience in relation to
their profession indicated that 33.75% were in
need; 23.75% were fragile, 17.50% were vulnerable,
13.12% were coping and 11.88% were resilient.

/5 —
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From the overall analysis, it was found that only
a small percentage of farmers had high livelihood
security. Resilience scale result indicated that
majority of respondents were pessimistic towards
their profession and optimistic towards their life.
Hence the resilience building programme should
be extended in the study area especially in relation
to profession.

Impact Assessment and Sustainability of the
E-Agriservice for Dairy Farmers of Maharashtra

About 47.50% of users had high level of knowledge
about IDFPs, while one third (33.33%) of non-users
had medium level of knowledge. Both the categories
of farmers possessed better knowledge about the
breeding practices, as compared to the feeding-
fodder and health care practices. The knowledge
of users and non-users was significantly different.
The aAQUA e-Agriservice was technologically
and socially highly sustainable while, medium in
economically, institutionally and politically, it was
moderately sustainable. Delayed response to the
queries and dependency on the young generation
for accessing internet were perceived as the major
constraints in the study area. It may be concluded
that the aAQUA e-Agriservice had positive impact
in improving users’” knowledge level and project
had medium level of sustainability.

Dairying amongst Pastoral Communities of
Jammu and Kashmir

The respondents of the study belonged to ten clans
which include Suddan, Geggi, Gujrana, Chauhan,
Pathan, Khatana, Bhadana, Kasana, Chechi and
Baggad. The respondents migrate from the plains
to highland pastures in Baisakh month and from
the highland pastures to plains in Aashad month.
More than fifty percent of the respondents reared
14-17 animals and 15.00 percent reared more than
17 cattle and buffaloes. About fifty percent of the
total milk produced was sold, while 36.83% was
processed and 14.82% was consumed at home
by the respondents. Sale of animals (38.80%) and
dairy (35.33%) were the major contributors in the
total annual income. Application of common salt
on teats to cure mastitis was the most commonly
used ITK in the study area. The overall knowledge
level was about 55.10%.

Awareness about different dairy development
programmes was directly and significantly
correlated with education, social participation,
herd size and milk production and negatively and
significantly with the age of the respondents.

Perception and Coping Strategies for Climate
Variability by Dairy Farmers in Western Dry
Region of India

Large proportion of the dairy farmers strongly
felt the changes in environmental temperature
(74.16%) and in the pattern of cold and heat
waves (61.66%). Majority (87.50%) of the dairy
farmers suggested that organizing awareness
campaign about climatic problems may help them
to manage their animals for better productivity.
Itis suggested to use appropriate communication
methods to create awareness about dealing the
climate change among extension functionaries,
farmer groups, input dealers, radio and television.

A Comprehensive Study on Integrated Farming
Systems for Sustainable Rural Livelihood
Security in Backward Districts of Maharashtra

The existing integrated farming systems in
the study area indicated that Crop + Goatary
+ Horticulture and Crop + Dairy + Goatary +
Horticulture were the dominant farming systems.
More than one- third of the respondents had
perceived high level of reduction in vulnerability
in conventional farming through integrated
farming systems. The needs of services as
perceived by the farmers were information on
what, when and how to produce, efficient milk
procurement system, the assured market for the
timber, marketing of live goats on body weight
basis, market for horticultural crops, timely
vaccination services and the need for timely
credit supply at lower interest rate with minimum
collateral security.

Dairy Extension Education and Services at
Farmers’ Door through Mobile Extension Unit:
An Action Research

An innovative model of Extension Education
and veterinary services at farmers’ door was
developed using Mobile Extension Unit with
funding support from NABARD. The programme
facilitated prompt delivery of Veterinary services,
wide Artificial Insemination (AI) coverage
and Dairy Education in 12 villages of Karnal
district. The programme led to reduction of
inter-calving period, service period and increase
in milk production. Improvement in adoption
of improved dairy farming practices resulted
in incremental income to dairy farmers. The 10
youth who were trained for 3 months in Al, PD
and veterinary first aid in the project are working
in villages and earning on an average Rs. 20,000 -



30,000 in a month. Overall, the project successfully
helped in reaching the unreached through Mobile
Extension Unit for quick delivery of veterinary
services and information.

Impact of Dairy Production Technologies
Transferred by NDRI among Dairy Farmers in
Karnal District

Interventions by NDRI scientists in the adopted
villages motivated the farmers to allocate more area
under fodder (19.00%) and in vegetables (6.00%).
The incidence of the morbidity (last 5 years) in the
adopted villages for the parasitic diseases (17.98%),
repeat breeding (6.20%), mastitis (5.17%) and
anoestrus (2.27%) were less as compared to that
in the non-adopted villages. Significant reduction
in age at first calving and inter-calving period
and higher milk productivity was noticed in the
adopted villages as compared to non-adopted
villages.

The vast majority of the respondents suggested
that NDRI facilities should be continued in
adopted villages and extended to adjoining
villages, farmers expressed their requirement of
training on preparation of concentrate at home. The
persons trained at NDRI for carrying out artificial
insemination and first aid of the dairy animals are
self-employed and are able to earn their livelihood
within or outside their villages. Since, a significant
adoption gap exists in adopted and non-adopted
villages, field extension interventions need to be
given impetus for dairy development

Effectiveness of Mobile Advisory Services in
Dairy Farming

The effectiveness of mobile advisory services in
dairy farming is being assessed in 6 states namely,
Haryana, Punjab, Rajasthan, Uttar Pradesh,
Uttarakhand and Gujarat. A web enabled NDRI
Messaging service portal was developed with data
base facilities. The portal was launched on 7%
October 2014 and every week 2 SMS are being sent
to the 1200 respondents in 6 states. Encouraging

feedback from the SMS recipients are being
received.
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Preparedness of Livestock Rearers among the
Tribal in Disaster Prone Areas of Uttarakhand

Animal husbandry practices were found to be
very conventional in nature in the study area.
It was observed that maximum disaster damage
occurred on encroached area near road and river
side. Agriculture land was damaged badly due
to high flow of water from top to bottom. Small
ruminants and ponies died in large numbers as
they were on the top hill during floods flash. For
the sensitization of farmers and other agencies
about livestock farming in disaster prone area, 10
extension folders were prepared for awareness
creation about disaster management in Hindi.
Awareness creation about disaster management,
plantation of perennial fodder grasses (Nandi,
Napier grass and Bhimal tree), deworming for
livestock, mineral mixture, animal health camps
(with local Vety. hospital), goat and sheep for
resource poor family, capacity building of youth
through exposure training (on farm and off farm),
mobile advisory services for the respondents were
the important interventions inputs introduced in
the study area where majority of the population
were Bhotia, Buksa, Jaunsari, Tharu and Raji tribes
community.

SOUTHERN REGIONAL STATION, BANGALORE

Evaluation and Improvement of Indigenous
Cattle of Malnad Region of Karnataka

Genetic variance of lactoferin gene and its
assocoiation with lactoferin and SCC: PCR-SSCP
analysis revealed that exons 2, 3, 6, 8,9, 12, 15 and
17 were polymorphic. The sequence analysis of

lactoferrin gene revealed sixteen transitions and
five transversions in Malnad Gidda cattle. The
lactoferrin content in Malnad Gidda cattle (225.20
+ 31.40) was significantly higher as compared to
Deoni, Cross-bred cattle (ranged 42.59 to 91.89
mg/L) and Murrah buffaloes (ranged 11.75 to
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4713 pg/ml). The observed association between
the genetic variants with SCC and lactoferrin
content indicated the possibility of using these
genetic variants in lactoferrin gene as prognostic
markers for selection for high lactoferrin content,
low somatic cell score and mastitis resistant cows.

Characterization of GnRHR gene in Bos taurus
and Bos indicus cattle: PCR-SSCP analysis of the
entire coding region of GnRHR in two hundred
fifty Bos taurus (Holstein Friesian, Jersey) and Bos
indicus (Malnad Gidda, Deoni) bulls using five set of
primers indicated high degree of genetic variation.

Molecular characterization of KISS1 gene in
cattle and buffaloes: KISS1 gene encodes a
family of neuropeptides called kisspeptins and
have the ability to regulate gonadotrophin-
releasing hormone. PCR-SSCP analysis revealed
a total of 9 distinct patterns in exon 1 across the
studied population with 3 patterns in Holstein
Friesian cattle. Sequence analysis revealed 8
single nucleotide polymorphisms (SNPs) with
4 transitions, 3 transversions and 1 indel. The
phylogenetic tree constructed based on neighbour
joining method using exonic region of the bovine
KISS1 gene revealed the clustering of different
species in a single node.

Assessment of genetic diversity among dwarf cattle
breeds of Southern India: Assessment of the genetic
diversity among dwarf breeds using 12 sets of
microsatellite markers showed a mean number of
alleles of 7.818 +1.66 across breeds and in different
breeds, it ranged from 7.273 in Malnad Gidda
to 3.546 in Vechur. The genetic distance analysis
revealed highest genetic distance between Vechur
and Punganur (0.331) and lowest between Malnad
Gidda and Punganur (0.125).

Transcriptome profiling and RNA-Seq analysis:
Sequencing of mature RNA enriched from the
blood sample of one selected Malnad Gidda bull
resulted in generation of 55 million paired-end
reads of 100bp length on the Illumina HiSeq 2500
sequencing platform. Mapping of processed 55
million raw read pairs against the B. taurus UMD3.1
genome and annotation information from Ensembl
resulted in identification of 9,484 unique protein-
coding genes with FPKM (Fragments Per Kilobase
of exon mapped per Million fragments Mapped)
>1. The observed percentage of mapped RNA-Seq
reads from our study against B. taurus and B. indicus
genomes is only 71 and 41, respectively. These
observations clearly underscore the limited usability
of available Bos indicus - genome information.

Polymorphism in aquaporin 7 (AQP7) gene in
Bos indicus and Bos taurus bulls: Analysis of
exons 2, 4, and 6 of (AQP7?) gene revealed 3, 2 and
4 unique SSCP band patterns, respectively in all
the breeds under study. All other exons showed
monomorphism.

Investigation on QTL and non-genetic factors
regulating post-partum productive and
reproductive performances in Deoni cattle: It
was observed that the first postpartum estrus
occurs early in heifers as compared to multiparous
cows, thereby resulting into increase in calving
interval. The study was initiated to understand the
role of QTL, endocrine status, feeding and other
managemental conditions of the herd on maternal
instinct expressed by suckling in Deoni animals
and post-partum production and reproduction
performances. Daily recordings of data from
lactating Deoni animals on suckling, post suckling
milk let down, daily milk yield revealed that mean
suckling time was 1.04 + 0.14 (1.0-2.0) minutes.
While, mean milking time was 4.21 + 1.26 (2.0-8.0)
minutes and daily milk yield recorded was 3.29 +
1.07 (1.0-8.0) kg/day.

Characterization of entire coding region of 3-Casein
gene in Indian buffaloes: PCR-SSCP analysis and
sequencing of entire coding region of B-casein gene
in Murrah and Surti buffaloes (Bubalus bubalis) were
carried out using 104 bull’s samples collected from
organized frozen semen stations of Karnataka State
in India. Sequence analysis showed 11 SNPs in the
exonic region and 22 SNPs in partial intronic region.
In Exon 7 Surti buffalo exhibited three SSCP band
patterns (A, B, C) with the frequency of 0.76, 0.20
and 0.04, while Murrah buffaloes exhibited two
SSCP band pattern (A, B) with the frequency of
0.21 and 0.79.

Molecular characterization and expression of ISG
15 gene during early pregnancy in Deoni cattle:
Genomic DNA was isolated from 150 randomly
selected Deoni cattle maintained at LRC, SRS
of NDRI to evaluate genetic variability through
PCR-RFLP method. PCR-RFLP analysis showed
polymorphism in FGF2 intron and ISG 15 gene
with one and six nucleotide changes, respectively.
ISG15 gene with restriction enzyme BspMI showed
three genotypes viz. AA, AB and BB with genotypic
frequencies of 41.7, 44.7 and 13.6%, respectively.
Expression profiling of ISG 15 mRNA was carried
out with comparative method of qRT PCR with
SYBR green as fluorescent dye. A significantly
high expression of ISG 15 mRNA was found on
day 16 (P<0.05) and day18 (P<0.01) of pregnancy
in heifers whereas in multiparous cows difference



in ISG15 level was higher than nonpreganant
cows but it was not significant. The results of
the current study concluded that up regulated
expression of ISG 15 gene in dairy heifers during
early pregnancy indicated the presence of a viable
embryo in the uterus. Hence, ISG mRNA15 level
could be used as a marker for early pregnancy
diagnosis in nulliparous heifers as early as day 18
of the pregnancy.

Factors affecting semen quality and freezability
in Deoni and Malnad Gidda cattle: Six Deoni and
seven Malnad Gidda male calves were selected on
the basis of dam’s milk yield. All the bull calves
were screened for genetic diseases, chromosomal
aberrations and sexually transmitting diseases
and subjected to training modules viz., to mount
on a dummy animal, to donate semen in an AV
and dismount. Except two Deoni and one Malnad
Gidda bull calves, all animals were successfully
trained. In Malnad Gidda bulls (72 ejaculates),
average ejaculate volume, mass activity, and
progressive motility 3.05 ml (range 1-5 ml) and 2.61
(range 1-5), 52.71 % (range 10-90 %), respectively.
Semen samples with required concentration (> 500
x 10°/ml) and initial progressive motility (>70 %)
were subjected to freezing and about 4400 Al doses
were frozen. In Deoni bulls (14 ejaculates), average
ejaculate volume, mass activity, and progressive
motility was 4.6 ml (range 2-7 ml) and 3.07 (range
2-4),59.71 % (range 10-80 %), respectively.

National Initiative on Climate Resilient
Agriculture (NICRA) - Deoni: The detailed
morphometric measurements were carried out
on 225 Deoni animals maintained at Livestock
Research Centre, SRS, Bengaluru and LRIC
(KVAFU), Bidar. A study was conducted to
evaluate the physiological and haematological
responses of six Deoni cows maintained under
semi-intensive management (SIM) during summer
season. The micro-climate variables, physiological
and haematological parameters were recorded
at weekly interval in the morning (7:00 AM) and
afternoon (2:00 PM) using standard methods.
The diurnal variations were observed for all the
physiological parameters viz., skin temperature
(°C), rectal temperature ('C) respiration rate (/min)
and pulse rate (/min). The ST showed significantly
higher (I’<0.05) values in the afternoon (36.82 + 0.24)
as compared to morning (33.76 + 0.17), whereas
RR showed significantly higher (P<0.05) values
in the afternoon as compared to morning (25.70 +
0.12vs. 25.22 £0.12). The haemoglobin (g/dL) and
Lymphocytes (%) levels were significantly higher
(P<0.05) in the afternoon. Temperature Humidity
Index (THI) showed significant positive correlation
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(P<0.05) with ST (0.64) in the afternoon, whereas
T, . showed significant positive correlation

(P<0.05) with Mean Corpuscular Hemoglobin (pg)
(0.81) in the morning,.

Reproductive performance of Deoni cattle
under organized farm management: Studies on
reproductive performance of Deoni cattle (n=332)
in all the parities spread over a period of 16 years
(1996-2012) were used for present study. Among
the various non-genetic parameters studied, parity
and period had significant influence over calving
interval, calving to first service, and service period
and there was no significant influence was observed
on breeding interval and gestation length. Season
had significant influence over calving to first
service i.e. between March and June (summer).
Farm management showed significant influence
on calving interval i.e. it was significantly lower
at NDRI-SRS farm than other two farms. Period of
birth showed significant influence on AFS and AFC.

Induction of oestrus on fertility response in pre-
pubertal heifers and post partum cows using
CO-Synch with CIDR and FTAI protocol: A study
was conducted on 10 post partum Deoni cows
maintained under loose housing system at Cattle
Yard, SRS. They were selected to evaluate the CO-
Synch and CIDR protocol for induction of estrum
and subsequent fertility. A total of 10 cows were tied
individually for stall feeding alongwith nutritional
supplementation as per the standard feeding and
management. On day 0, each cow was administered
GnRH (Receptol®) injectioni/m @ 2.5 ml/cow and
was inserted with CIDR (EAZIBREED CIDR® 1380).
On day 7 PGF,a (Cloprostenol-Vetmate®) injection
was administered i/m @ 2 ml/cow followed by
CIDR removal on day 8. Fixed time Al (FTAI) was
performed at 48 and 72 hours after PGF,a injection,
with GnRH injection i/fm @ 2.5 ml/cow at 72 hours.
Pregnancy was confirmed in inseminated heifers on
day 30 post insemination using progesterone based
assay kit (HeatAid®) and ultrasonography. CIDR
retention rate and estrus expression rate was 100
per cent. Out of 10 cows 6 were found pregnant
with a synchronized pregnancy rate of 60 per cent.
The result suggested that the current protocol for
inducing and synchronizing estrus could serve as
a valuable technology to improve reproductive
efficiency of post partum Deoni cows.

Development of khoa-jalebi using non-
conventional sweeteners: The formulated sugar
free syrups ( two sugar free syrups) were used as
soaking syrups in the preparation of khoa jalebi. It
was observed that the xylitol - mannitol base syrup
was not suitable because mannitol appeared as
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white specks on the jalebi on cooling. On the other
hand, using levulose and sucralose mixture syrup,
good quality khoa jalebi could be produced. Based
on the sensory quality parameters, the following
soaking syrups were recommended: 1) Sorbitol,
60 gm + Maltodextrine, 15 g + Sucralose (550 ppm)
+ water, 25 g 2) Xylitol, 50 g + Maltodextrine, 25
g + Sucralose (100 ppm) + water, 25 g 3) Levulose
mixture (60%) and 4) Sucralose mixture (60%).
Significant difference was observed in the values of
hardness and consistency of khoa jalebi prepared
from all sugarfree sweeteners syrups. It was
found that shelf life of control and sorbitol syrup
containing khoa jalebi was 12 days and that of
levulose and sucralose mixture jalebi was 9 days
at 37°C,

Incorporation of inulin and resistant starch in
Cheddar cheese to enhance functional attributes:
Two per cent prebiotic was added into the 50 lit of
milk before pasteurization for each trial. The milk
was pasteurized and subsequently Cheddar cheese
was manufactured. Alternatively, 2% Inulin and
Resistant Starch were added separately into the
each batch of 5 kg milled cheddar curd at the time
of salting. Control cheese was made without the
addition of inulin and resistant starch. All cheese
blocks were pressed, surface dried, parafined and
kept in the cold room for ripening. Periodical
sensory and physico-chemical analysis were
carried out. There was no significant increase in
the yield of the green cheese due to the addition of
prebiotic in the milk or dry blended into the curd
during salting. Incorporation of prebiotics into milk
before pasteurization resulted in 1-2% low moisture
retention as compared to the cheeses made with the
prebiotics added at the time of salting. The increase
of free fatty acids during the ripening was highest
in inulin added cheese whereas it was lowest in
control during ripening. More peptides formation
was observed due to longer period of ripening of
the prebiotic added cheese.

Development of dry mix for khoa jalebi
preparation: Khoa jalebi is a traditional khoa-
based sweet delicacy with a characteristic pleasant
aroma. An attempt was made for the development
of a dry mix (DM) for the preparation of khoa
jalebi (KJ) batter. During present investigation,
two different formulations were used for KJ-DM
development: (1) Skim milk powder (SMP) based
and (2) Khoa powder (KP) based formulations.
During storage, the mix packed in LDPE and
Metalized polyester pouches, became slightly
darker as indicated by reflectance values. TBA
value of the mix also increased slightly which is

suggestive of progressing oxidation in the mix; this
however was within the acceptable limit. Gain in
moisture content of KJ-DM was found more in case
of LDPE pouch compared to metalized polyester
pouch. The shelf life of the KJ-DM was observed
to be more than 90 days at 30°C in both types of
packaging materials.

Utilization of lactose hydrolysed whey in the
preparation of probiotic fermented beverages:
Attempts were made to utilise the paneer whey in
preparation of lassi and butter milk. The paneer
whey was concentrated to 12% TS and the lactose
was hydrolysed by using lactase enzyme. Addition
of 1% lactase enzyme and incubation at 45°C for 60
minutes resulted in about 55% lactose hydrolysis.
The concentrated and lactose hydrolysed whey
(CLHW) was used in the preparation of lassi and
buttermilk. The CLHW was used in three different
forms for the production of lassi. It was observed
that incorporation of CLHW in milk @ 10% by
volume and fermentation, and use of fermented
CLHW up to 10% in dahi for lassi production
resulted in the product which was comparable to
control. A colorimetric method was standardized
to estimate lactose in the presence of its hydrolytic
products, glucose and galactose.

Isolation and identification of bacteriophages
from dairy products and environment and
evaluation of starter cultures for the phage
resistance: The samples from paneer dip water,
refrigerated water from chiller cheese whey, and
paneer whey were collected from the experimental
dairy of the station and tested for the presence
of bacteriophages. The samples from chiller tank
from Dairy Production Unit were also screened
for the presence of bacteriophages. The results
indicated the possible presence of phages in their
lactic cultures.

Post-Processing intervention to improve quality
and shelf-life of curd rice: Curd rice is an
important part an Indian menu particularly that of
a south Indian. Attempts were made to optimize
the production of curd rice. The Sona Massoori
variety of raw rice was selected for the production
of cooked rice for use in preparation of curd rice.
Pressure cooking of rice resulted in cooked rice
with soft grain which is desirable for curd rice
preparation. Use of 3.5 parts of water for every
part of raw rice and pressure cooking yielded good
quality cooked rice. It was observed that mixing of
cooked rice and milk in 1:1 ratio and fermenting
results in production of most acceptable quality
curd rice. Use of 1.5% salt was found optimum.



The levels of addition of spices such as coriander
leaves, curry leaves, ginger, fenugreek seeds and
mustard seeds were optimized.

Analysis of energy and exergetic performance
of spray drying system for milk-malted millet
food: Energy and exergy analysis of spray drying
of both cow and buffalo milk were carried out
in the study. Both milks were concentrated in an
evaporator (Make: BUCHI, Rotavapor R-3) to 22
% total solids content. The drying of concentrated
milk was accomplished in the lab spray drier. The
dryer was equipped with a twin-fluid internal
mixing nozzle (Imm dia.). The hot air temperature
was monitored and recorded prior to flow into
the drying chamber using a thermocouple. The air
pressure was set at 1.5 bar. The temperature and
relative humidity of ambient air were recorded.
The concentrated milk was fed into the drying
chamber. The drying air temperature of 200°C
was used and the volumetric flow rate of feed was
adjusted to 4 mL/min. The aspirator rate of the
spray dryer was fixed at 45SNm?/min. The powder
collected was weighed and approximately 2 g was
dried in an oven at 102°C for 5 h for determination
of moisture content. Exergy efficiency of spray
drying of cow milk was calculated as 6.68%. Trials
in buffalo milk are in progress. The physical and
thermal properties of buffalo milk powder are
being determined for calculating the energy and
exergy efficiencies.

Extension of shelf-life of ghee using extracts of fruit
and vegetable by-products: Fruit and vegetable
by-products viz. orange peel, pomegranate peel,
tomato waste and grape seed were identified
as potential natural sources of antioxidants for
extension of shelf-life of ghee. Antioxidants
activities of ghee incorporated with natural
antioxidants extracted from orange peel powder
were evaluated at different storage temperatures
and compared with antioxidants activities of
ghee incorporated with synthetic antioxidant,
i.e, butylated hydroxyanisole (BHA) and control.
Reduced rate of development of peroxide value
(PV) and thiobarbituric acid (TBA) was observed
in ghee incorporated with orange peel powder
extract as compared to ghee incorporated with
BHA and control. Orange peel could be used as a
cheap natural source of natural antioxidants which
can be used in fat rich dairy products like ghee for
retarding oxidative deterioration. Evaluation of
antioxidant properties of pomegranate peel and
optimization of extraction process for extraction
of antioxidants from pomegranate peel are being
carried out.
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Modeling the antioxidant potential of the
orange peel extract in Ghee: Butylated hydroxyl
anisole (BHA) is the commonly used ‘synthetic
antioxidant” in ghee. Use of synthetic antioxidants
has been restricted due to their suspected health
issues. In recent years, use of natural source
like tulsi, shatavari, coriander extracts etc in
ghee for their antioxidant activities have been
demonstrated. These commodities are costly and
not easily available in all the seasons. Therefore,
the present work was investigated for evaluation
of antioxidant activities and modelling the
antioxidant potential of orange peel extract in
ghee. The optimized extraction parameters for
orange peel powder extract were: 1 g orange peel
powder; 10 ml ethanol; 30 °C temperature; 6 h
time. The total phenol content (TPC) and radical
scavenging activity (RSA) of the extract were 98.17
mg of caffeic acid equivalent (CAE)/g and 93.27 %
inhibition at the optimized extraction process. The
regression models describing the effect of extraction
parameters on TPC and RSA of orange peel extract
were found to be linear model and quadratic
model, respectively. The colour and flavour scores
of ghee incorporated with orange peel powder
extract (OPPE) @ 0.5 to 1% were comparable with
the sensory scores of the control. Modeling results
revealed that most of the treatments followed first
order and fractional conversion first order kinetic
models for describing the antioxidant activities.

Design and development of microprocessor based
automated instrumentation system for pneumatic
paneer hoop cum-press unit: Average value of
porosity of paneer was found to be 20.29 % and the
bulk density 1.0926 g/cc. A reduction on porosity
value was observed as the pressure applied on the
paneer hoop was raised while the bulk density was
increased to about 1.32 g/ cc. Effect of pressure and
time of pressing on porosity of paneer was also
observed and the results of the porosity show that,
highest value of porosity (24.07 %) was observed in
P.T, combination (i.e. 13kg pressure and 30 minutes
pressing), whereas the lowest value of porosity
(12.76%) was observed in P,T, (i.e. 10 kg pressure
was applied for 30 min. duration). In textural
profile analysis, it was found that the cohesiveness
and gumminess were increasing with the increase
in pressure. From the observations, it could be
concluded that there was no significant change in
cohesiveness with the changes of applied pressure
and time of press.

Dairy Entrepreneurship Development of Rural
Women: An Action Research: The study was
conducted to promote two women based Self Help
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Group (SHG) working exclusively on dairying
activity. Based on the preliminary survey and
contacts established with local NGOs two women
SHGs on dairying were formed in Suradenapura
village and Hannumanahalli village in association
with local NGOs viz, Peoples Trust and Samastha
Micro Finance respectively. Suradenapura village
based SHG is comprised of ten women members
who are economically very poor and most of them
are from the weaker section with poor educational
background. This group was exclusively formed
and dairying activity was promoted as most of
them are landless and sustaining their livelihood
only through working as an agricultural laborers
and petty shop keepers. Through our sustained
institute interventions, this SHG has secured a
group loan from Kalpatharu Grameena Bank and
through this money, each member of this group
have bought HF crossbred animals and continuing
the dairying activity generating savings. In case
of Hannumanahalli village, SHG comprised
twenty women members, most of them are from
modest economic background and possess small
agricultural land. Primarily, they are sustaining
their livelihood through sericulture activity and
also crop husbandry like paddy, ragi and coconut
trees. Majority of the members are literate. The
group members were motivated to take up the
dairying activity and with a loan from micro finance
plus their own money, they bought HF crossbred
animals and presently continuing dairying activity
and repaying the loans through selling the milk
to KMF.

Geo-spatial databank and data mining for
strategic planning and development of dairyingin
Karnataka state: An integrated database on various
aspects of dairy sector at the regional and state level
of the country is very frequently sought for making
management decisions, developing criteria and
indicators for the sustainability assessment of dairy
sector, making policy decisions and to evaluate
various dairy developmental programmes. While
the factors affecting dairy sector have lot of spatial
variability, there is no geo-referenced database
available for dairy sector. In this regard, the
district level geospatial database and data mining
for the dairy sector of Karanataka State has been
envisaged. As part of the data sourcing process, the
Department of Animal Husbandry and Veterinary
Services and Karnataka Milk Federation were
visited and latest data pertaining to the livestock
census, milk production, prices of milk and milk
products have been collected. Efforts are being
made to undertake district level analysis of factors
affecting milk production.

Detection of PCR-SSCP Markers of the Bovine
Lactoferrin Gene and its Association with Somatic
Cell Count and Lactoferrin Content in Milk

Entire coding region of bovine lactoferrin gene was
characterized by PCR-SSCP and direct sequencing
methods in Deoni cattle and Murrah buffaloes. The
association between genetic variants of lactoferrin
gene with milk lactoferrin content and Somatic Cell
Count (SCC) was investigated in Deoni (Bos indicus)
cows and Murrah buffaloes (Bubalus bubalis). The
PCR-SSCP analysis revealed a high degree of genetic
variation in Deoni and Murrah buffaloes with a
total of 20 and 11 different variants, respectively.
Comparison of the nucleotide sequences of
lactoferrin gene of the Deoni cows with taurine cattle
revealed a total of 39 point mutations, 25 of which
were found to be in the coding region. In Murrah
buffaloes comparison of nucleotide sequences with
taurine reference sequence (Accession number
ENSBTAG00000001292) revealed a total of 23 point
mutations 16, respectively. The sequence results
revealed high degree of genetic variation in exonic
region in both Deoni cattle and Murrah buffaloes.

Molecular Characterization of Interleukin-8 Gene
and its Association with Milk Production and
Udder Health Traits in Deoni Cattle

The study was conducted in the state of Maharashtra
and Karnataka. Chi-square test revealed the
population was not in H-W equilibrium with
respect to genotypes of IL-8 gene expression was
significantly higher in the milk of SCM group which
the same was down regulated in healthy group
of Deoni cattle. Clustal W2 alignment analysis
showed one single nucleotide at 2738 position (C
to A) change in the Exon 3 region of IL-8 gene in
Deoni cattle. Expression study of IL-8 gene was
carried out in milk of (n=16) Deoni cattle using real
time PCR technique. Fold change of IL-8 gene was
significantly (0.70 + 0.028) higher in milk of SCM
group and lower (0.13 + 0.03) expression obtained
in healthy group in milk of Deoni cattle.

Effect of Cation and Anion Minerals on In Vitro
Fermentation Kinetics, In Vivo Microbial Protien
and Milk Produciton in Deoni Cows

The study was undertaken to evaluate the best salt
source of cation (Ca**, Na*, K*, Mg, Mn?*, Co*, Cu*,
Fe* and Zn*) and anions (P, I', Se, Mo) mineral
elements based on in vitro fermentation kinetics
and effect of best salt sources of cations (CMS) or
anions (AMS) or both together (CAMS) mineral
supplements (MS) on in vivo microbial protein
(MBP) production in rumen and milk production in



cows. Cations only showed significant influence on
extent, rate constant and half time of fermentation
butnotanions. No impact on the intake, digestibility
of basal diet, milk yield and composition however,
MBP production was 33, 17 and 46% higher in
CMS, AMS and CAMS compared to control which
was without MS. Somatic cell count in milk, RBC,
haematocrit, RBC distribution width, platelet count
and platelet width were improved with CAMS
but not with CMS or AMS. The study concluded
that the effect of cations and anions in the MS was
collectively exhaustive on MBP, immunity and
blood profile of cows.

Incorporation of Concentrated Whey in the
Production of Multigrain Bread

An attempt was made to utilize paneer whey
to optimize the conditions of production of
multigrain bread. Multigrain bread is one of the
fastest rising items of consumption throughout
the world as changing lifestyles make people to
look for multiple nutrients from a single food
item. Whey concentrated to 15, 20 and 25% total
solids were incorporated into multigrain bread
dough containing 5% each oat, maize, sorghum
and flaxseed flour to supplement with 80% wheat
flour and the dough prepared was proofed and
subjected to baking temperatures of 160, 185 and
210°C. The effects of TS level of concentrated whey
and baking temperature on the sensory, textural
and physico-chemical (reflectance) aspects of the
bread were studied. The results revealed that
whey concentrated up to 15% TS can be used
to replace the dough water without adversely
affecting the sensory properties and baking
temperature of 185°C, provided the bread with best
overall acceptability scores. Improvers permitted
by the FSSAI- namely CaCO,, Ca,(PO,), and
ammonium persulphate were also used in the whey
incorporated bread at their maximum permissible
limits to improve the overall characteristics of
the experimental sample. After extensive sensory
studies, it was decided to use Ca,(PO,), as the
preferred improver at a level of 1500 ppm. The
optimized multigrain bread made by incorporation
of 15% concentrated whey contained 73.87% TS,
12.25% fat, 11.24% protein, 1.84% ash and 8.43%
lactose. The physico-chemical characteristics of
the experimental sample differed slightly from
those of the control sample. The shelf life studies
indicated that the experimental sample had better
microbial keeping quality than the control samples
at both 30°C and 5°C but sensory scores showed
unacceptability at 4 days and 12 days at 30°C and
5°C, respectively for both the samples.
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Enrichment of Lassi by Incorporation of Peptides
from Whey Protein Concentrate

Lassi is a refreshing beverage, which is widely
consumed throughout our country by people of
all age groups. The study was initiated to increase
functionality of Lassi by incorporation of hydrolyzed
whey proteins. Investigations were conducted to
release lower molecular weight peptides from whey
protein concentrate by enzymatic digestion and its
incorporation into Lassi to develop functional foods.
The optimum degree of hydrolysis of 7% in 10%
whey protein was achieved in 30 minutes using
enzyme to substrate ratio of 1: 25. Cream and lactic
acid were added to the hydrolyzate to equalize fat
content and pH similar to those of dahi. The above
protein hydrolyzate could be incorporated at 40
% v/v level without causing significant changes
to the sensory attributes of Lassi. Sugar content of
15% was found to be optimum for the enriched
Lassi. Angiotensin-I-Converting Enzyme inhibition
activity was measured in vitro. Enriched Lassi was
found to have 79.67 % ACE inhibitory activity as
opposed to 42.17 % activity in control sample. The
shelf life studies indicated that the non-thermized
enriched Lassi samples could be stored for 9 days
while thermized enriched Lassi samples had a shelf
life of 14 days at refrigerated temperature.

Utilisation of Lactose Hydrolysed Whey in the
Preparation of Lassi

Attempts were made to utilise the whey solids in
the concentrated form and partially hydrolysing
its lactose in preparation of lassi. The paneer whey
was concentrated to 12% TS and its lactose was
hydrolysed by using lactase enzyme. Addition of
1% enzyme and incubation at 45°C for 60 minutes
resulted in 55.75% lactose hydrolysis. When the
milk was replaced by the concentrated and lactose
hydrolysed whey (CLHW) and dahi was prepared
for lassi preparation, it was observed that dahi
prepared from milk replaced up to 10% by the
CLHW can be used for lassi preparation. The
sensory evaluation of the lassi samples showed that
the CLHW incorporated samples can be stored up
to 10 days at refrigerated conditions with marginal
reduction in the sensory scores.

Development of Technology for Mulayari
(Bamboo Seed) Payasam

Payasam is a popular Indian traditional product
consumed by people across the country, though
under different names. Several varieties of
payasam are being prepared, their basic method of
manufacture remaining the same, but differences
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and variations exist in their ingredients. The
various ingredients levels were studied and
optimized. It was noted that for complete cooking
of bamboo seeds, they need to be pressure cooked
in presence of water @ 300 ml water per 100 g seeds
for 20 min at 15 psi steam pressure. Soaking of the
seeds for 6 hours at ambient temperature before
cooking helped in reducing the cooking time to 10
min at 15 psi. The optimized levels of ingredients
for bamboo seeds payasam preparation included:
Quantity of bamboo seeds and water: 100 g and
300 ml; jaggery: 250 g per kg payasam; fresh coconut
extract: 100 g or 125 g per kg payasam; toned milk:
125 g per kg payasam. The standardized method
of preparation involved cleaning and washing of
bamboo seeds, soaking 100 g seeds in excess of
water for 6 h at ambient temperature, draining
the water, addition of 300 ml of fresh water and
pressure cooking at 15 psi for 10 min. The cooked
grains were then mixed with 125 g of fresh coconut
extract and 125 g toned milk. The jaggery syrup (250
g of jaggery was dissolved in equal amount of water
and heated to liquid syrup) was then added and the
entire mixture was heated and desiccated to a final
weight of about 1 kg. The bamboo seeds payasam
thus prepared had a composition of TS-38.75%,
fat-7.8%, protein - 4.96%, lactose - 0.56%, sucrose
- 20.25%, ash - 0.84% and other carbohydrates -
4.34%. The payasam was packaged in LDPE and
Metalised polyester pouches and stored at 30°C and
5°C for shelf life evaluation. Based on the sensory
evaluation results, it was observed that the shelf
life of the payasam was only 1-2 days at 30°C and
more than 15 days at 5°C. This technology for the
manufacture of bamboo seeds based payasam was
developed for commercial applications.

Utilization of Lactose Hydrolysed Paneer Whey
in the Preparation of Buttermilk

In the present study, a process was optimized to
hydrolyse lactose in paneer whey and utilize the
same for the preparation of buttermilk, a popular
fermented beverage. Estimation of lactose using
a specific colour development reaction between
lactose and methylamine was adopted to calculate
the degree of hydrolysis of lactose. Concentrated
lactose hydrolysed paneer whey (CLHPW)
with 12% TS was utilized in the preparation of
buttermilk by its incorporation either before
fermentation of milk to dahi or by addition to dahi
as diluent. For buttermilk, a total solids level of
6.6% including 0.6% salt was considered optimum.
Dahi with acceptable quality could be obtained by
lending milk with CLHPW in a ratio of 2:1. Dahi,
thus, made was diluted with fermented or non-

fermented lactose hydrolysed paneer whey (4%
TS) to prepare buttermilk. The buttermilk samples
packed in LDPE pouches kept well for 10 days
under refrigerated storage. This study showed that
concentrated lactose hydrolysed whey could be
used for the preparation of buttermilk by replacing
the milk solids with whey solids up to 67%.

Determination of Physical and Engineering
Properties of Toukir and its Application in the
Preparation of Gulabjamun

Curcuma angustifolia Roxb. (Zingiberaceae) starch is
an important ingredient in the preparation of khoa-
jalebi. In this study, various physical (bulk, tapped
and colour) and thermal (specific heat, thermal
conductivity, thermal resistivity and thermal
diffusivity) properties were analysed at moisture
contents of 3, 6, 9 and 12%. The microstructural
properties of toukir were determined using
scanning electron microscopy. The bulk and
tapped densities decreased from 630 to 530 kg/
m? and from 930 to 750 kg/m? with increase in
moisture content. Colour of toukir, measured using
Minolta spectrophotometer in terms of L*, a* and
b* values, were 95.74, 0.01 and 3.30, respectively.
Significant changes in thermal properties with
moisture content were observed. Scanning electron
microscopic analysis of toukir showed the granules
were polyhedral in shape, and were similar in
structure to that of corn starch.

Process Optimization for Production of Functional
Yoghurt by Incorporating Flax Seed Extracts

Omega-3-fatty acids have emerged as the most
beneficial ingredient in the functional food
ingredient area, and the flax seeds are the best
source of omega-3-fatty acids as a plant source.
The study revealed that use of toned milk with
incorporation of flax seed oil upto 2% with 8%
sugar resulted in production of most acceptable
yoghurt. For production of stirred fruit yoghurt,
the study revealed that use of 20% (sugar and
fruit combination) in yoghurt with 2% flax seed
oil and 1% flax seed flour was more acceptable
and comparable to control. The fatty acid analysis
profile revealed that alpha linolenic acid (ALA)
content increased from 0.45% of ALA in control
sample to 22.80% of ALA in the final product,
contributing to nearly 50% of the RDI of ALA. The
iron content in the final product was 0.211mg/100
gm of the product. Microbiology and sensory scores
revealed that fruit yoghurt could be stored upto
15 days at refrigerated temperature which was
comparable to control yoghurt.



Analysis of Milk Supply Chain in Kolar in
Karnataka State

The study was carried out in Kolar, which
happens to be a progressive dairy district in
Karnataka. The study made use of both the
primary and the secondary data. The cost of milk
production per liter of milk, for crossbred cow
and buffalo was computed at¥ 18.78 and X 28.77,
respectively. Share of feed cost in the total cost
varied from around 65.80% (Buff) to 69.60 % (CB).
The share of labour cost ranged between 21.70%
(Buff) to 15.73% (CB). The net return was negative
(X -2.77/1it) for the Buffalo, while crossbred cows
it was positive (X 5.21/ lit) net returns. The cost
of manufacturing of Toned milk was worked
out to be ¥ 24.00 per liter, with maximum on
raw milk cost (84.71 %). The manufacturing cost
of Goodlife was found as ¥ 35.45/ liter, with
maximum on raw milk cost (67.48 %). The cost
of manufacturing of Nandini curd was found as
% 30.97/ liter, with maximum on raw milk cost
(69.65 %). The manufacturing cost of Nandini
peda was worked out to be ¥ 222.45/ kg, with
maximum on raw milk cost (52.70 %).The three
suggested indicators of efficiency; all three are
measured at producer level. Good score of 3.2
was obtained at production cost in producer
level. Processing unit got good efficiency in
processing of products. Profit got good score of
4.2. Similarly all the stages like collection centre,
processing and retail marketing of dairy value
chain got the very good score of 4.0 which shows
its very good efficiency in whole value chain
regarding profit. Return on investment got high
score (4.5) at the level of supermarket.

An Economic Study of Milk Production Under
Different Levels of Groundwater Exploitation in
Southern Karnataka

The study was carried out in Mysore and
Chamarajanagar Districts of Karnataka State
to analyse cost of milk production, water use
efficiency and estimate the technical efficiency
in milk production under different levels of
groundwater exploitation. In case of crossbreds,
irrespective of level of groundwater exploitation
around 70% of the milk production cost was
composed of feed cost and it was slightly higher
in over exploited (72%) area. Milk production
cost of crossbreds was highest in over exploited
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(¥19.38/1) areas followed by critical (X 18.46/1),
semi-critical X 17.66/1) and safe (¥ 16.68/1)
areas and hence dairy farmers realized highest
net returns in safe (X 5.82/1) and semi-critical
(X 4.84/1) areas than the critical (X 4.04/1)
and over exploited (X 3.12/1) areas. In milk
production from buffaloes, the share of total
feed and fodder cost varied from 63 to 75%
and highest share of feed and fodder cost was
reported in semi-critical (75%) and lowest was in
safe (63.91%) area. The cost of milk production
was highest in over exploited (X 26.34/1) and
critical (X 25.62/1) areas than in the safe (¥ 2
2.19/1) and semi-critical (X 23.06/1) areas and
this resulted in marginal positive net returns of
¥ 2.31/linsafe and ¥ 1.44/1in semi-critical areas
and losses in critical (X 1.12/1) and overexploited
(¥ 1.84/1) areas. The analysis of determinants of
WTP by Tobit model revealed that irrespective
of level of groundwater exploitation level of
education of the farmer and area under irrigation
had the positive significant impact on WIP. The
study demonstrated that farmers are incurring
considerable cost to explore and utilize the
groundwater in dairying. Water productivity
in the water scarce areas was higher than the
water sufficient areas. Hence, dairy farmers in
safe and semi-critical areas should adopt the
effective water management practices like DI,
SI and irrigation at critical stages.

Consultancy Project

Screening of males for genetic diseases and
karyotypic abnormalities: It is absolutely
necessary to screen all animals for genetic diseases,
especially bulls used in the artificial insemination
programmes, to minimize the risk of spreading of
genetic diseases to next generation. Therefore, 51
males belonging to Bos faurus (Holstein Friesian,
Jersey), Bos indicus (Deoni, Amrithmahal, Khillar,
Hallikar) and buffaloes (Surti and Murrah)
were screened either under semen collection
or intended for semen collection from 2 semen
stations in Karnataka for four genetic diseases
viz. BLAD, Dumps, Citrullinemia and Factor
X1 deficiency and for karyotypic abnormalities
using molecular genetic tools. A revenue of Rs
5.60 Lakhs was generated as consultancy charges
towards screening for genetic diseases and
cytogenetic abnormalities.
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Dietary Manipulation of Rumen Fermentation
Using Tree Leaves of North-Eastern India

In north-eastern states of India, tree leaves generally
used as a livestock feed. However, these tree leaves
were not nutritionally evaluated as a animal feed.
Animals refuse to eat certain tree leaves due to its
higher content of condensed tannin and lignin.
Nineteen tree leaves e.g., mulberry (Morus indica),
agar (Aquilaria agallocha), gamahar (Gmelina arborea),
akashmoni (A auriculiformis), Horboroi (Phyllanthus
acidus), glyricidia (Glyricidia maculata), politamother
(Erythrina variegate), bajna (Zanthoxylum limonella),
kumira (Careya arborea), dumur (Ficus hispida), sonal
(Cassia fistula), shet simul (Ceiba pentendra), kamela
(Mallotus philippensis), karoi (Albizia procera), asok
(Saraca asoca), barun (Crataeva nurvala), bahera
(Terminalia bellirica), nageshwar (Mesua ferrea) and
sisu (Dalbergia sisso) were collected from Tripura
and their nutrient compositions was estimated.
Futher, nutritional evaluation of the collected
tree leaves was done by in vitro gas production
technique using cattle rumen liquor. Organic
Matter (OM) and CP content of these tree leaves
varied from 90.1 to 97.9 and 9.5 to 14.7 % whereas
NDF and cellulose content varied from 36.5 to 65.2
and 13.6 to 29.1 % on DM basis, respectively. EE
content of these tree leaves varied from 2.7 to 6.9%
on DM basis. It was concluded from the preliminary
in vitro studies that glyricidia (Glyricidia maculate)
was the best tree leaves among the collected / tested
tree leaves for feeding to the livestock in Tripura
and Kamela (Mallotus philippensis) may be used as
a rumen manipulator to reduce ruminal methane
production.

Cryopreservation of Immature Cattle Oocytes and
Foetal Skin Fibroblast Cells

Cattle ovaries were collected from local
slaughterhouse and transported to the laboratory
within 3-4 h. in a thermo flask containing normal
saline supplemented with penicillin (50 IU/ml)
and streptomycin (50 pg/ml) maintaining 30° to
32 °C. Surrounding tissues were trimmed by using
sterilized surgical scissors and washed thoroughly
with prewarmed normal saline. Cumulus oocyte
complexes (COCs) were collected in aspiration
medium (HEPES modified TCM 199 + DPBS + 0.3 %
BSA + 50 pg/ml Gentamycin) using sterile 19 gauge
hypodermic needle from visible surface follicles 3-5
mm in diameter. COCs were washed thoroughly
with prewarmed washing media and a group of 10-
15 oocytes suspended in equilibration media (pre-

cooled) for 1-2 min. followed by cryopreservation/
vitrification media. After that COCs were loaded
in the 0.25 ml straw and sealed the open end with
hot forceps and were plunged into liquid nitrogen
directly for future use.

The study was undertaken to cryopreserve foetal
skin fibroblast cells. Cattle foetus was obtained
from abattoir and skin samples were collected
and cut into small pieces and further processed.
The results show that cattle fetal skin fibroblast
cells can be cryopreserved by a simple and rapid
technique in a solution of 10% DMSO in culture
media for future use.

Preservation of Black Bengal Buck Semen

An attempt was made to preserve Black Bengal
buck semen in liquid and frozen conditions. Semen
ejaculates (n=72) were collected from five numbers
of Black Bengal bucks by artificial vagina. Fresh
ejaculates were characterized with volume of 0.75
+ 0.25 ml, sperm cell concentration 522 + 35.30
millions/ml, mass activity 3.8 + 0.2, progressive
forward motility 85.40 £ 8.20 %, functional
membrane integrity 62.36 +3.46% and normal count
92.0£1.90%. Semen samples were preserved in Tris
egg yolk citrate buffer at refrigeration temperature.
Buck semen samples preserved in refrigeration
condition up to four days of storage were used for
Al A total of 50 Al were carried out by Al workers
with a non return rate of 66% (33 out of 50).
Attempts were made to preserve buck semen in
frozen condition using Tris egg yolk citrate buffer
with different concentrations of the cryoprotectants-
glycerol. 5 and 6% of glycerol (v/v) has given
satisfactory results with 34.5% post thaw motility,
36 = 3.4 % acrosome abnormality and 36 * 2.6%
functional membrane integrity.

Fig. Kids born through artificial insemination
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Motility and acrosomal abnormality in preserved buck semen
during storage at refrigeration temperature

Storage period 24 hr 48 hr 72 hr 96 hr 120 hr 144 hr 168 hr
Motility (%) 61.5° 52.1° 43.7¢ 36.24 28.84 19.7¢ 13.2¢
Acrosomal abnormality 12.1° 15.2% 17.1° 20.0 225 225 24.9¢

Means with different superscripts in a row differ significantly (P<0.01)

Development of Genetic Model for Improving
the Selection Efficiency of Crossbred Cattle at
ERS NDR]I, Kalyani

Data on 1116 records which comprises of first to
thirteen lactations of 319 Jersey crossbred animals
extended over 30 years (1986-2015) were used to
study the effect of different environmental factors
on production and reproduction traits. Data on
the entire duration was divided into 6 periods
comprising 5 years each where differences would
be sizeable enough to be detected. The year was
delineated into 3 seasons based on prevalent
climatic conditions viz. winter (Nov. to Feb.),
summer (March to June) and rainy (July-October)
seasons. The data was distributed in nine genetic
groups, having different levels of Jersey inheritance
in animals. The production traits considered for
this study were 305-days milk yield (MY305D),
total milk yield (TMY), peak yield (PY), milk yield
per day of calving interval (MY /CI) and lactation
length (LL) and the reproductive traits included
age at first calving (AFC), service per conception
(NS/C) and calving interval (CI) of animals.
Different environmental factors like period and
season of calving/birth, lactation number and
genetic group of animals significantly affected the
most of the production and reproduction traits
of animals. The genetic group, lactation number
and period of calving of animals had significant
(P<0.05) effects on all the production traits under
study. Regarding the reproduction performance
of herd, the average AFC and CI of animals in the
herd were 1090.87 + 14.31 and 457.01 £ 11.26 days,

respectively with the NS/C of 1.82 + 0.04. The age
of first calving of animals was significantly (P<0.05)
influenced by genetic group, period and season
of birth of animals. However, the calving interval
of animals varied significantly among different
parities and cows calved in different periods. The
lactation number and genetic group of animals
significantly (P<0.01) affected the number of service
per conception of animals in this study.

Effects of Area-Specific Mineral Mixture
Supplementation on Productive and Reproductive
Performance in Black Bengal Goats

Mineral supplementation was found to enhance
productive and reproductive performances of
ruminant species, particularly to those who are
deficient in particular types of minerals. Addition
of deficient mineral (s) in diet could economize
feeding than supplementing all essential minerals
emanating the concept of ‘Area-specific mineral
mixture (ASMM)’. Therefore, the present study
was undertaken to observe the effect of ASMM on
growth performance, body condition score (BCS),
puberty, blood metabolites (Glucose, NEFA and
AAN) and enzymes (SGOT and SGPT) in growing
black bengal goats. For the purpose, goats (n=24)
were divided equally in to four groups viz. Group
I, II, IIT and IV supplemented with ASMM @ 0,
1, 2 and 3 g/day/animal, respectively. It may be
concluded from the study that area specific mineral
mixture @ 2.0g/day/animal in growing Black
Bengal goats may be of great use for enhancement
of growth and age at puberty.
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Comparative Nutritional Evaluation and
Utilization of Some Newer Feed Resources in
Dairy Cattle Ration

Comparative evaluation of chemical and in vitro
parameters of Azolla microphylla: Chemical and
in vitro parameters of Azolla microphylla were
evaluated in comparison to some common protein
sources of cattle. It was observed that Azolla
contained more protein, ether extract and total ash
than Berseem and Cow pea but lower values were
obtained than Mustard cake. Azolla was found to
have lower crude fibre, NDF and amylase NDF than
Berseem and Cow pea while, ADF content of Azolla
was slightly higher than Cow pea (29.66 + 0.48) but
lower than Berseem (37.18 * 0.57). Cellulose and
hemicellulose values of Azolla microphylla was 16.02
+1.2 and 12.3 + 0.87 which were found to be lower
than Berseem and Cowpea but higher than mustard
oil cake. The protein fractions revealed more of
rumen undegradable protein (fraction B3) in Azolla.
The C fraction (ADIP) was although higher in Azolla
but it is comparable with cowpea fodder. Gas
produced up to 24 h as per cent of total gas
production were similar in case of Azolla, Berseem
and Cowpea. In vitro true DM digestibility
(IVIDMD) of Azolla microphylla was almost similar
to Berseem and cow pea and the in vitro crude
protein digestibility (IVCPD) was more than cow
pea. There was significant decrease in in vitro total
gas production with the increase in level of inclusion
of Azolla replacing Berseem at 24, 48, 72 and 96 h
of incubation.

Effect of Supplementing Fresh Azolla Microphylla
on Growth Performance of Jersey Crossbred
Female Calves

The effect of fresh Azolla microphylla supplementation
in crossbred female calves was studied in a Growth
trial of 112 days. Twelve cross bred growing
female calves were distributed into two groups
(T, and T,). The animals in (T;) group were fed

with paddy straw (around 50 %) and concentrate
mixture (around 50 %). In the (T,) group fresh Azolla
microphylla was supplemented @1.5 kg/ animal
(equivalent to 90 g DM basis) replacing equivalent
weight of concentrate mixture on DM basis. There
was no significant difference in total dry matter
intake, CP intake and TDN intake between the two
groups. Supplementation of fresh Azolla microphylla
could sustain and enhance the growth performance
of cross bred growing female calves especially
under straw based feeding system where/when
green fodder availability is scanty.

Influence of Some Managemental Practices
on Incidence of Subclinical Mastitis and Milk
Quality in Dairy Cows

In lower gangetic region, sub clinical mastitis in
Jersey crossbred cows, a big and silent problem
causes higher economic losses to the farmers. A
study was conducted to compare the incidence of
sub clinical mastitis (SCM) in two management
system: manual and mechanized milking in ERS-
NDRI farm. A total of 12 crossbred (JerseyX Red
Sindhi) cows in mid-lactation and parities of 2 to 4
were selected from the herd. Animals were divided
into two comparable groups. The first group was
milked by using hand (full hand method) whereas
second group was milked by milking machine
(DeLaval combine milking floor mounted machine
- 2TR model). The somatic cell counts (SCC), Fat,
and SNF, pH and modified California mastitis test
(MCMT) were determined in morning and evening
milk samples. Diagnosis of sub clinical mastitis
was based on SCC, MCMT and pH. The data
were analysed by using paired sample T-test. The
logarithms of SCC number were used for trying to
normalize data distribution. It was concluded that
the incidence of sub clinical mastitis was reduced
in machine milking practices with higher milk
quantity without affecting milk quality in Jersey
crossbred cows in lower gangetic region.

Development of KiSSpray (Bovine Specific
Intranasal Spray Devices for Kisspeptin)

Kisspeptin, a potent secretagogue of GnRH, has
recently emerged as a master player in animal
reproduction. Kisspeptin-10 (kp-10) is only
10-amino acids long. It may, therefore, easily
cross the blood brain barrier and act on the GnRH
neurons located in the central nervous system
(CNS). A cheaper intranasal spray device was
designed specifically for cattle. The developed
KiSSpray device has an efficiency to pump 20ug
kp-10/spray.



Kisspeptin-10 @ 50ug per animal were administered
intranasally in five heifers, using the spray device
was developed to find out whether intranasal spray
induces blood LH peaks. The results revealed that
LH peak was induced at 2.25h after kisspeptin-10
(kp-10) spray and the peak was sustained till 6-h
post kp-10 administration. Kisspeptin-10 intranasal
spray may, therefore, be used as a potent stimulator
of GnRH in bovine.

6 1 * 2 4 5 & T B 85 10
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KP-10 (50pg)

Figure: Changes in the plasma LH profile (mean £ SEM) in
crossbred heifers (n=05) after intranasal administration
of 50ug of KP-10. Blood samples were collected at 15 min
intervals post-KP10 administration for 8 h period.

Standardization of Optimum Dosage of KP-10
for Crossbred Heifers/Cows: Peripheral vis-a-vis
Intranasal Administration

Peripheral administration of kp-10: Different doses
of kp-10viz., 0 (no kp-10, only equal volume of normal
saline), 50, 100 and 200pg kp-10 per animal were
administered i.v. in animals selected randomly. Blood
samples were collected at 15-min intervals beginning
with 1h prior to and 8h post kp-10 administration.
Blood LH was estimated in all samples using bovine
specific LH enzyme immunoassay.
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Intranasal administration of kp-10: Different
doses of kp-10 viz., 0, 50 and 100pg kp-10 per
animal were administered through intranasal route
using KiSSpray in animals selected randomly.
Blood samples were collected at 15-min intervals
beginning with 1h prior to and 8h post kp-10
administration. Blood LH was estimated in
all samples using bovine specific LH enzyme
immunoassay.

Response of different doses of kp-10 administered
eitheri.v. or intranasal route in terms of Area Under
LH response Curve (AUC) have been detailed in
Table 1. Pretreatment AUC for different dosages
of kp-10 were similar (P>0.05) when kp-10 was
administered either peripheral or intranasal route.
Post-treatment AUC for 50, 100 and 200ng KP-
10 doses when administered intravenously was
significantly higher (P<0.001) than respective pre-
treatment AUC values (Table 1).

As that of peripheral route (i.v.), the values of
post-treatment LH AUC for 50 pg and 100 pg
KP-10 dosage administered through intranasal
route were higher (P<0.01) than 0 pg dosage, but
the values were similar (P>0.05) between 50 and
100 pg dosages. Hence, 50 pg dosage of KP-10
per animal intranasal is found to be optimum to
elicit the response of KP-10 in terms of LH release.
Interestingly, 50 pg KP-10 when administered
through intranasal route exhibited more response
in terms of blood LH release than those observed
even with 200 pg KP-10 through peripheral route
(Table).

Table: Mean area under LH response curve (AUC; ng/ml.min) for different dosages of KP-10
administered either intravenous or intranasal during pre and post-treatment period in heifers

Dosage KP-10 administered through i.v. route KP-10 administered through intranasal route
(per heifer) Pre-treatment AUC Post-treatment AUC ~ Pre-treatment AUC Post-treatment AUC
Opg KP-10 0.45 £ 0.005a 0.53 £ 0.007a 0.35+0.01a 0.45 + 0.009a

50pg KP-10 0.46 +0.006 a 34.7 +3.69b 0.42+0.009 a 88.23 +7.45d

100pg KP-10 0.44+0.010 a 523 +7.12c 047 +0.011 a 93.47 +8.37e

200ug KP-10 0.47+0.011a 63.9+6.97c 043+0.010a -

sbedeMeans without a common superscript differ (P<0.05).

Induction of Estrus in Anestrus Heifers using
OvSynch Protocol/New Method of Estrus
Synchronization Protocol using Kisspeptin-10

Twelve numbers of crossbred anestrus heifers
were selected from the ICAR-NDRI, ERS farm.
To characterize the endocrine profiles in these
heifers, blood sample (3ml) from each animal were

collected daily by jugular venipuncture for 24 days.
Plasma samples obtained from the collected blood
after centrifugation at 3000rpm at 4°C were used
to estimate different reproductive hormones viz.,
estradiol-17p, progesterone and LH. All hormones
were found to be at basal level. No definite trend
for any of the hormone estimated was recorded.
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Figure: Hormonal profiles (mean = S EM) in crossbred
anestrus heifers

Sixteen numbers of anestrus heifers were treated
for induction of estrus following Ovsynch protocol
(day 0: GnRH, day 7: PGF2a, day 9: GnRH). Five
animals responded to the treatment. These five
animals were inseminated on day 10 of the Ovsynch
protocol, of which only three were found to be
pregnant. Thirteen non-responsive/non-pregnant
heifers were subjected to new method of estrus
synchronization protocol using Kisspeptin-10.
Except one heifer (2082), all animals responded to the
treatment i.e. exhibited estrus. Blood samples were
collected from all these animals at regular interval
for estimating hormones. Hormones i.e. blood LH
and progesterone was estimated in seven animals
only. Results have been presented in the figures 3
and 4. The progesterone concentration was at the
lowest level (P<0.001) on the day of estrus (day 0).
The concentration increased gradually thereafter to
reach the peak level on day 13 of the cycle. The level
decreased gradually to the lowest level again on the
day of estrus in the next cycle. The mean (+SEM)
plasma LH concentrations differed significantly
(P<0.001) on different days of the estrous cycle.
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Figure: Hormonal profiles in anestrus heifers turned cyclic
post-kisspeptin-10 treatment throughout the estrous cycle
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Figure: Mean (+SEM) plasma concentrations of LH and
progesterone in crossbred heifers treated with new method of
estrus synchronization using KP-10

Upliftment of Socio-Economic Condition of
Tribal People Through Integrated Livestock
Farming in North Eastern Hill Region/Eastern
Part of India (TSP Project)

The work under TSP was focused to treat the
animals from different diseases, immunization
against different diseases in cattle, goat, poultry,
deworming against different enteric parasites
of the animals in the tribal dominated areas of
Sundarbans, South 24 Paraganas, Ayodhya hill
areas of Purulia, Duars region of Jalpaiguri.
Feed resource development was also focused in
these areas to increase the production potential
of the animals. Under this project one 42 days
trainng programme was conducted on “Artificial
Insemination & Veterinary Firstaid”. Six particpants
were tribal farmers from three different districts.
Under this training programme six (6) exposure
visits were conducted to different farm like State
livestock farm, Govt. of W.B, Kalyani, Nadia (2
times), Haringhata farm, Mohanpur, Nadia (2
times), Frozen semen station, Haringhata Farm,
ERS,IVRI, Kolkata. Under this project, Seven (7)
different Animal health and vaccination camp were
organized in different tribal dominated villages;
total 3921 animal six different types were treated.
On 8th August 2014, one veterinary camp was
organized in Adibasipara, Bijoynagar, Sundarbans,
24 Paraganas (S). On 9th September, 2014 one
veterinary camp was organized in Ayodhya hills
of Purulia district. On 17th November 2014, one
veterinary camp was organized in Totapara,
Alipurduar. On 5th December 2014, one veterinary
camp was organized in Uttar Ballaguri, Madarihat,
Birpara, Jalpaiguri. On 6th December 2014,
one veterinary camp was organized in Bali 2,
Adibasapara, Bijoynagar, Sundarbans 24 Paraganas
(S). On 4th February 2015, one veterinary camp was
organized in Chatni village, Ayodhya hill Purulia.
Fodder demonstration including distribution of
rooted slips of different varies of quality grass was
also carried out. Area specific mineral mixture was
also distributed to the tribal farmers for feeding to
their animals.
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during National Seminar



3 TRANSFER OF TECHNOLOGY

DAIRY EXTENSION

Field/Farm Technician (FFT) Laboratory

The Field/Farm Technician (FFT) Laboratory
of Dairy Extension Division provides a base for
extension work in the adopted villages around
Karnal and keeps the records of all extension
activities of the Division. Newly adopted villages
are: Dungro, Deepo and Dhamnheri.

In order to upgrade the existing breeds of dairy
animals, cross-breeding was continued in cows
and selective breeding in local buffaloes through
AL using high pedigree bulls. To reduce age at
maturity and to minimize inter-calving interval,
infertility and veterinary aid campaigns were
conducted in adopted villages.

Activities Conducted in Adopted Villages
during (2014-2015)

Sr. No Activities Conducted Nos. of
Cases
1. Al in Cows 518
2. Conception Rate (%) 38.10
3. A.L in Buffaloes 286
4. Conception Rate (%) 30.80
5. Nos. of Cross-breed Calves Born 98
6. Nos. of Buffalo Calves Born 125
7. General Treatment 315

Infertility and Veterinary aid Campaigns

A total of 48 camps were organized in Kulwaheri,
Budhakhera, Deepo, Dugro & Dhamanheri
villages. During the Campaigns 1275 cases
were treated for reproductive disorders and
various veterinary ailments. Ectoparasitic control
campaign and deworming programmes for
control of endoparasites were conducted. Special
attention was given to improve the productive and
reproductive cause of animals by diagnosis and
proper treatment.

Kissan Sanghosthi

Forty eight Kisan Sangosthies were organized at
village level to update the knowledge of dairy
farmers and to provide the spot solutions to their
problems.

Question/ Answer sessions were also arranged
in these sessions which provided excellent
opportunities to the farmers and explained

the solutions to their day to day problems and
also collected the feedback on the extension
programmes.

Dairy Education at Farmers” Door (DEFD)

A new Extension Education Programme “Dairy
Education at Farmers” Door” initiated by NDRI
continued in the year 2014-15 for strengthening
the effective dissemination of dairy production
and processing technologies among farming
community. A team of NDRI scientists including
subject matter specialists from production,
processing and management group visited
various villages on every 2" Saturday. Scientists
also obtained the feedback from the participating
farmers. At the outset, arrangement for discussion
with a group of farmers was made at the local
common entrance of the villages and discussed
on farmers’ problems related to scientific dairy
farming, crop husbandry practices and also to gave
veterinary advice to the farmers.

All India Animal Husbandry Officers’
Workshop-2014

The All India Animal Husbandry Officers’
Workshop was organized by the Dairy Extension
Division during September 24-25%, 2014. The
theme of the workshop was “Opportunities and
Challenges in Dairying for Small Farmers”.

Plenary session were categorized into four sub
thematic areas: Livestock production technologies
for sustaining small farmers, Newer Milk processing
technologies for small farmers, Innovative strategies
for promoting entrepreneurship among small
farmers and Emerging Problems and Issues of
Dairying under Field Conditions. A total number
of 47 participants from 11 different states of the
country participated.

A Training of Livestock Assistants and Field
Coordinators

A training was organized for 36 livestock assistants
and field coordinators of Centre for micro finance,
Malviya Nagar, Jaipur on “Scientific Dairy
Farming” during 3-5 December, 2014. This training
was designed in such a way that technological
information would be transferred alongwith the
extension techniques so that it will be an active
learning on the part of the participants who in turn
can motivate the livestock farmers for increasing
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farm productivity. The status of the animal
husbandry and various issues influencing the
livestock sector were fully covered in the training
so that it would be more convenient for livestock
assistants and field coordinators to work with the
various clientele groups in the rural areas.

Model Training Course on Good Dairy Farming
Practices: A Way Forward for Organic Farming

An 8 days Model Training Course on “Good
dairy farming practices: a way forward for
organic farming” sponsored by the Directorate of
Extension, Department of Agril. & Coopn., Ministry
of Agriculture, Govt. of India and organized by
Dairy Extension Division, National Dairy Research
Institute, Karnal from 29" October to 5 November
2014. This Model Training Course was aimed
to facilitate orientation of Animal Husbandry,
veterinary and Dairying offices on current scenario
of livestock and familiarize them with various
components of good dairy farming. A total number
of 25 participants representing 14 states of the
country participated.

Progressive Dairy Farmers Meet-2014

Progressive Dairy Farmers Meet-2014 was organised
on 7% October, 2014 in which 200 progressive dairy
farmers from various districts of Haryana as well
as other states, personnel from NGOs and officials
from related government departments actively
participated. The meet was inaugurated by Dr. R.
S. Paroda, Chairman, Haryana Kisan Ayog.

During an open discussion, various issues of
dairy sector were raised by the farmers which
were discussed at length and different queries as
well doubts of the farmers were answered by the
experts.

Training on Heat Detection in Dairy Animals

A training programme on “Heat Detection in Dairy
Animals” was organized by the Dairy Extension
Division during 1.5.2014 to 3.5.2014. Thirty farmers
who belonged to villages namely Kulwehri,
Subri and Kunjpura participated in this training
programme.

Dairy Samachar

Quarterly Dairy Samachar were compiled, edited
and published by Division Dairy Extension, NDRI,
Karnal. Dairy Samachar was sent/distributed to
the farmers, as a regular practice to dairy owners
and other dairy entrepreneurs in different states

throughout the country. Dairy Samachar made
the farmers well aware of newly developed dairy
technologies of the institute.

Educational Tour & Visit at NDRI
BG42

Forage Museum: To maintain the green fodder
availability round the year, a forage museum 2
acre (87120 square feet) was established at NDRI in
which following four fodder production modules
were developed.

Perennial Grass: Presently 16 varieties of perennial
grasses (napier-7, Guinea-3, Nandi grass-1Anjan-3,
paragrass-1, Bahia grass-1) were planted at forage
museum.

Seasonal fodder crops: In Rabi season, three
varieties of Berseem, two varieties of oats and
one variety of Turnip were cultivated at forage
museun site.

Silvi-pastrol : A total of 10 species of fodder have
to be planted in coming kharif season.

Horti-pastrol : A total of 100 lemon plants have to
be planted in coming kharif season.

Farm School

A new educational approach “Farmers’ Farm
School” of NDRI was started in village Gorgarh,
Karnal. In this school, 20 active farmers were
registered as students. Scientists of NDRI were
taking classes regularly on every Friday and
Saturday. In this period basics of animal husbandry
along with wheat cultivation were covered and
at the end of the month, quiz was also organized.

Advisory Services

The Extension Division is providing the regular
advisory services through postal, e-mail, phone to
individual farmers / NGO'’s / relevant departments
all over the country in response to their particular
/ general queries regarding latest technologies of
the institute and modern dairy farming practices.



Technologies Assessed and Transferred_
* Location specific mineral mixture
supplementation
* By pass fat for higher milk producing animals
* Balance feeding technologies

* Ration preparation at home

e Scientific calf rearing practices

* Information system on clean milk production
* Scientific udder health management practices
* Value added dairy based food products

* Preventive measure of mastitis control

* Round the year green fodder production
technology

KRISHI VIGYAN KENDRA (KVK)

Krishi Vigyan Kendra (KVK) at NDRI, Karnal
became operational in July 1976. Subsequently,
this Kendra has developed infrastructure to run
the need based skill oriented training programmes
through “Learning by Doing”. Three fundamental
principles viz., (i) agricultural production - the
prime goal, (ii) work experience - the main method
of imparting training and (iii) weaker section of
the society - the main target group, are always
kept in mind.

The main aim of KVK is to accelerate agricultural
production and allied activities for improving
economic status of farmers and create job

opportunities for the poor amongst the poorest in
the rural areas.

At KVK, need based training courses are designed
for different types of clientele. After training,
follow up extension programme is undertaken.
While designing the courses, the entire concept
of farming system is taken into consideration to
make the enterprises economically viable for the
farmers. For making training programmes more
effective, the KVK has developed close linkages
with different Government, Non-Government and
voluntary agencies and line Departments.

Training Programmes Organized by KVK (April, 2014 to March, 2015)

Title of the course Duration No. of No. of Mandays
(days) Courses Beneficiaries Trained

On Campus
Dairy Production

AtKVK 5 11 894 4470

Sponsored 4-6 42 1260 6019
Dairy Processing 5 6 111 555
Crop Production

At KVK 3-4 4 115 401

Sponsored 4-5 2 67 293
Vermiculture 3 3 61 183
Bee-keeping

AtKVK 4 3 98 392

Sponsored 5 1 14 70
Fish Farming 4 2 70 280
Home Science 2-12 9 215 935
Azolla cultivation 2 1 36 72

Total (A) 84 2889 13673
Short Integrated Training Programmes (B) 1-2 55 1834 2041
Total ( A+B) 139 4723 15714
Off Campus
Dairy Production 1 6 el 311
Dairy Processing 1 4 68 68
Crop Production 1 15 291 291
Vermiculture 1 3 45 45
Home Science 1 2 47 47
Total (C) 30 762 762
Grand Total (A) + (B) +(C) 167 5485 16476
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Front Line Demonstrations (2014-15)

Front Line Demonstration (FLD) is a National
Programme to promote and popularize the production of
the oilseed and pulse crops apart from latest varieties in
fodder and cereal crops in this region. One of the prime

mandates of KVK is to conduct FLD in various crops
to generate production data and feedback information
and to study the factors, which enhance the optimum
yield, and also to prove the production potential of newly
developed crop production technology. The following
FLD programmes were conducted during 2014-2015.

S.No Crop Varierty Toglzg' Ct Area (ha.))  Av.yield
Pusa Vijay 11 4.45 18.55
1. OILSEEDS Mustard RH-749 5 2.0 18.69
Pusa Agrani 4 1.61 19.70
5 Gram BG-1103 12 2.42 15.56
: PULSES a HC-1 6 1.21 16.54
Summer Moong MH-421 15 6.0 5.68
HD-2967 5 2.0 55.20
3. CEREALS Wheat HD-2894 5 20 5061
Oats HJ-8 15 6.0 517.0
Sorghum (Jowar) Redchari 18 6.0 689.0
African Tall 3 0.8 501.0
FODDER i
4, Maize J-1006 10 40 457.0
Bajra FBC-16 17 6.0 454.0
BL-42 11 2.53 1311.0
Berseem HB-1 12 2.53 1204.0
Mescavi 3 0.40 1117.0

Extension Activities of KVK

The KVK has four stockman centres in the adopted
villages, namely: Taprana, Phusgarh and Jundla
Gate, Karnal to take care of animal health and
artificial insemination in the operational area. The
animal health management activities and field
extension activities were carried out through these
stockman centres. Subject-matter specialists of KVK
organized 6 camps of one day duration in these
KVK adopted villages also to create awareness
among farmers about animal infertility problems
and dairy management aspects. A total number
of 6356 cases were attended, out of which 202
cases were for general treatment, 161 of infertility
treatment, 360 for dehorning, 2066 for pregnancy
diagnosis and 3567 A.Is. in dairy animals. Through
Artificial Insemination 1782 calves were born.

* KVKfocused its efforts in increasing the Moong
cultivation area in the district. Moong varieties
SML-668 and MH-421 were promoted and the
farmers having different categories of land
holding were encouraged to grow summer
Moong for getting pulse as well as to increase
the soil fertility.

* Conservation agriculture technologies like zero
tillage, direct seeded rice and bed planting in
cultivation of wheat and paddy cultivation were
demonstrated to various groups of farmers and
farm women not only from Karnal district but

also from other states. It was also promoted in
different villages.

* KVK played an important role in organizing
National Dairy Mela that was held on 25th-
27th February, 2015. More than 14000 visitors
including progressive dairy farmers, dairy
entrepreneurs and farm women across the
country participated in the Mela.

¢ KVK staff advised the farmers, farm women
and rural youth in person who visited KVK
and through telephone and e-mails regarding
their queries.

* KVK staff frequently visited various villages
in Karnal and nearby districts and issued
advisories to farmers regarding growing paddy
crop under deficit monsoon condition during
Kharif 2014.

* KVK organized the exhibitions depicting
its activities and achievements on 25% -27t%
February, 2015 during National Dairy Mela
organized by NDRI, Karnal, on 28" March 2015
in village Dabarki Kalan district Karnal and on
30t October 2014 on the occasion of Kisan Mela
in DWR Karnal.

Revenue Generated

Total revenue generated at KVK through various
activities during April 2014 to March, 2015 was
T 43,11,602/- as given in the following Table.



AGRICULTURAL TECHNOLOGY INFORMATION CENTRE (ATIC)

Agricultural Technology Information Centre at
NDRIKarnal became operational in November 2004.
This centre is engaged in disseminating information
on dairying and allied agricultural fields. Besides
information from NDRI, relevant information
available from other research institutions/stations
of ICAR and state institutions located at Karnal are
utilized by this centre for the end users visiting this
centre. Large number of entrepreneurs, practicing
farmers and extension workers visits this centre.
Besides end users, large number of students are
availing the facilities of ATIC for the orientation
programme and to have latest information related
to dairying and allied fields.

Mandate of ATIC
* To provide a single window delivery system
for agricultural information as well as products
and technologies developed by the Research
Institute with a view to deliver quality services

to the clientele.

* To strengthen the farm advisory services by
adopting a multi disciplinary approach to
problem solving.

e To provide mechanism for feedback from the
end users to the research system.

* To function as a repository of agricultural
information pertaining to farming skills
and practices, farm inputs and agricultural
education.

e To offer consultancy services to the different
stakeholders in the state.

* To arrange training to unemployed youth to
equip them to become job providers, rather
than job seekers.

Dissemination of Technological Information
Presently ATIC of NDRI is using following methods in
dissemination of Information to its users:

* Personal interaction with visiting farmers.

¢ Display of Models etc; organizing / participating
in Melas and Exhibitions.

* Audio/Video shows
* Visits to Dairy farm

* Information through toll free telephone number
(1800-180-1199)

* Providing Publications.

* Providing material inputs like improved seed
varieties , Vermi compost etc.

e Through Email

Services Rendered in Agricultural Technology and Technology
Products from April 2014 to March, 2015

Sr. Detail of Services No. of Services*  No. of Persons
No.

1 Dairy/ Agriculture related information through Video show and Lecture 112 4857

2 Personal Discussion with Subject-Matter-Specialist on Dairy Farming 80 140

3. Information through Dairy/ Agriculture Literature 137 135

4. Information on Agriculture (Seed/Fertilizer/ Compost etc) 2535 2591

5 Information through telephone (Toll-free) on Agriculture & Dairying etc. 3485 3485

6 Information through e-mail on Agriculture & Dairying etc. 101 101

7 Progressive Farmers Meet 04 30

Total 6454 11339

* Additional service through email has been initiated and 08 persons have been provided reports, literatures etc.

Total Sale
Sr. No. Item Amount )
1. Books 113612.00
2. Agriculture Inputs* 4545627.00
Total 4659239.00

*Seed Varieties sold:

Oats (Kent), Jowar (SX-17), Maize 1006, Barseem BLL-10, Mustard Grain Barley Grain Wheat-2967, PB 621, 550, 658, Paddy: PR-114, 123

{7 —
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EDUCATION AND TRAINING

National Dairy Research Institute is the premier
Institution of International repute in Human
Resource Development for the growing dairy
industry in India. NDRI which has been conferred
deemed to be university status vide Govt. of
India, Ministry of Human Resource Development,
Department of Education, and Notification No. F.
9-15/85-U.3 dated 28.3.1989, is well equipped and
staffed to meet emerging needs of the 21* century of
the dairy industry. The University offers academic
programmes both at under-graduate and post-
graduate levels in the field of Dairy Science and
Technology. The following courses were offered
by NDRI Deemed University during the academic
session 2014-15. The courses have been so designed
as to provide broad base as well as specialized
training on different aspects of dairying.

B.Tech. (Dairy Technology)

This 4 Year degree programme offers intensive
training in processing and quality control of milk
and milk products; and engineering aspects of milk
processing plants.

Master’s and Doctoral Degree Programmes

The Institute offers Master’s degree programme in
the following disciplines: i) Dairy Microbiologys; ii)
Dairy Chemistry; iii) Dairy Technology; iv) Dairy
Engineering; v) Animal Biochemistry; vi) Animal
Biotechnology; vii) Animal Genetics and Breeding;
viii) Livestock Production and Management; ix)
Animal Nutrition; x) Animal Physiology; xi) Dairy
Economics; xii) Dairy Extension Education, xiii)
Agronomy (Forage Production), Food Quality
and Safety Assurance and M.V.Sc. in Animal
Reproduction, Gynaecology and Obstetrics

Diploma in Dairy Technology and Animal
Husbandry

The Diploma programme offers intensive training
in dairy processing and quality ~ control of milk
and dairy products, engineering aspects of dairy
processing equipments and dairy business. The
Institute has also started Diploma in Animal
Husbandry at ERS of NDRI, Kalyani.

Scholarship and Fellowships

Masters in Dairying and Ph.D. students are
awarded Institute scholarship at the following
rates in accordance with the prescribed rules and
regulations of ICAR.

Institute Scholarships

Master’s % 7560/ - P.M. for two years plus I 6000/ -

degree per annum as contingency.

Ph.D. % 10,500/- P.M. for three years and
310,000/ - per annum as contingency.

Ph.D. %1000/ - P.M. for three years and ¥ 10000/ -

(In-service)  per annum as contingency.

ICAR Junior Research Fellowship

Master’s degree ¥ 8640/- P.M. (For Non Veterinarians)
and X 12,000/- P.M. (For veterinarians)
for two years and ¥ 6000/ - per annum

as contingency.

ICAR Senior Research Fellowship

Ph.D. 12000/ - P.M. (For Non Veterinarians)
for 1st and 2nd year and ¥ 14,000/ - for
3rd year; and ¥ 10000/ - per annum as
contingency.

Ph.D. % 14,000/~ P.M. (For Veterinarians)
for 1st and 2nd year and ¥ 15000/ - for
3rd year; and ¥ 10000/ - per annum as
contingency.

Ph.D. (Inservice) ¥1000/-P.M. for 3 years and ¥ 10,000/ -
per annum as contingency.

National Talent Scholarship

The National Talent Scholarship (NTS) @ Rs.1000/ -
per month is awarded by ICAR on merit provided
that the university /institute is located outside the
state of his/her domicile.

Anumber of scholarships are offered by corporate and
individual donorsi.e. M/s Nestle India Ltd., Dr. L.C.
Sikka Memorial Trust, Dr. D. Sundaresan Memorial,
Dr. P.G. Nair Award, Bhogi Bhai and Sushila Ben
Mehta Trust, Dr. I.S. Verma Memorial, Alumni Silver
Jubilee Scholarship, Dr. P. Bhattacharyya Memorial
Trust, M.M. Malik Memorial Scholarships and Prof.
R.D. Verma Scholarship.

Career Guidance, Training and Placement Cell

The placement Cell provides career guidance,
training and placement services for the passing
out students in various disciplines of the Deemed
University. B.Tech. (Dairy Technology) and
Master in Dairying students were provided
employment in reputed organizations through
campus interviews. Passed out students of NDRI
are getting employment in Dairy/ Food Industry
(Govt./Cooperative/Multinationals). Salary ranges
from ¥ 20,000 to 60,000/- per month. In addition
to employment a number of students also opt for
higher studies in India and abroad. The major
functions of the Cell are as follows:



* To counsel the undergraduate and post
graduate students in career planning.

* Tocompileadirectory of corporate and academic
bodies at the National and International level
engaged in the area of Dairying and Food
Processing.

* To prepare a compendia of resume of the
final year students for facilitating placement/
screening with prospective employers.

* To evolve mechanism for placement of
Graduate/Postgraduate students from various
disciplines by arranging campus interviews.

* Toarrange seminars/workshops/ presentations
to maintain closer liaison between student
community and industry.

Counselling for Admissions

Counselling for admission to UG and PG
programme was held by the Education Division
of ICAR on 15.6.2014 and 29" June, 2" & 4™ July,
2014, respectively at NASC Complex, New Delhi.

Entrance Examination

An all India Competitive entrance examination
for admission to Ph.D. programme for the session
2014-15 was conducted by NDRI on 12.5.2014 at
three centers i.e. Karnal, Bangalore and Kalyani.

Admissions

Admission for the academic session 2014-15
for Diploma in Dairy Technology, Diploma in
Animal; Husbandry & Dairying, B.Tech. (Dairy
Technology), M.Sc./M.V.Sc./M.Tech. and Ph.D.
programmes were made and the admission process
was closed on 4.9.2014.

A total number of 23 students joined Diploma in
Dairy Technology, 20 students joined Diploma
in Animal Husbandry & Dairying, 27 students
joined B.Tech. (Dairy Technology), 152 students
joined Masters’ programme including three foreign
national, 107 students including three foreign
nationals joined the Ph.D. Programme.

Degrees Awarded during the 13" Convocation

B.Tech. (Dairy Technology) 43
Master in Dairying 110
Ph.D. 67
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Meetings

o 771, 78" and 79" meeting of the Standing
Committee on Course Curricula and Academic
Affairs was hold on 17.6.2014, 29.10.2014 and
17.1.2015

o 54t 55%, 56t and 57" ¢ meetings of the Standing
Committee on Faculty, Students Problems and
Discipline were held on 17.6.2014, 19.6.2014,
16.8.2014 and 23.1.2015.

* 50" meeting of Standing Committee on
Scholarship, Financial and Academic Progress
was held on 17.6.2014

e 37" meeting of Academic Council was held on
21.06.2014.

e 38" meeting of Academic Council was held on
12.02. 2015.

Thirteenth Convocation of NDRI Deemed
University

Thirteenth Convocation of NDRI Deemed
University was held on 14" February, 2015.
Prof. Kaptan Singh Solanki, Hon’ble Governor
of Haryana presided over the Function and Dr.
Mangala Rai, Former Secretary, DARE & Director
General, Indian Council of Agricultural Research
delivered the Convocation Address. Dr. A. K.
Srivastava, Director & Vice Chancellor, NDRI
Deemed University presented the Convocation
Report. A total of 221 students (including 74 girls)
were conferred different degreesi.e. B.Tech. (Dairy
Technology) - 43, Master’s - 110 and Doctoral - 67.

A galaxy of eminent guests including Dr.
Gurbachan Singh, Dr. K. M. L. Pathak, Dr. Arvind
Kumar and Dr. B. K. Joshi, Dr. G. R. Patil and others
graced the occasion.

Three topper students each in B. Tech.(DT),
Master’s and Doctoral programmes were awarded
Director’s Gold, Silver and Bronze Medals for
overall performance in Course work:

Students awarded Medals in B.Tech. (DT)

Name of the Student Type of Medal
Ms. Ankita Kataria Gold

Ms. Nitika Sangwan Silver

Ms. Bhanu Gambhir Bronze
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Students awarded Medals in M.Sc./ M.V.Sc./ M.Tech.

Name of the student Discipline Type of Medal
Arun Pratap Singh Animal Genetics & Breeding Gold
Deshmukh Pavan Vijayrao Dairying Engineering Silver
Mohsin Ayoub Mir Agricultural Extension Education Bronze
Students awarded Medals in Ph.D.

Name of the student Discipline Type of Medal
Siddhartha Shankar Layek Livestock Production & Management Gold

Ms. Pragya Bhaduria Livestock Production & Management Silver
Argade Shivaji Dadabhau Agricultural Extension Education Bronze

Merit Certificate to 20% of the total pass out
students in B. Tech.(DT) Programme based on
performance in course work were awarded to the
following students: Ms. Ankita Kataria, Ms. Nitika
Sangwan, Ms. Bhanu Gambhir, Ms. Priyanka,
Ms. Sakshi Mittal, Sanju Narwal, Ms. Rita Devi and
Ms. Meenakshi.

Master’s Students

Merit certificates to toppers of each discipline
in Master’s and Ph.D. degree programme
for performance in course work as per the
eligibility criteria were awarded to the following

students:.

Name of the student

Name of the discipline

Chaudhari Dipak Dilip Dairy Microbiology
Brajesh Kumar Dairy Chemistry
Chaudhary Madhabhai Bhikhabhai Dairy Technology (SRS)

Deshmukh Pavan Vijayrao

Dairy Engineering (SRS)

Ms. Rishika Vij

Animal Biochemistry

Ms. Shikha Pachauri

Animal Biotechnology

Arun Pratap Singh Animal Genetics & Breeding

Rahul Kumar Joshi Livestock Production & Management
Ms. Sonam Dixit Animal Nutrition

Ms. Indu B. Animal Physiology

Ms. Rapolu Harika Devi Agricultural Economics

Sudhanand Prasad Lal Agricultural Extn. Edu.

Pooja Gupta Soni Agronomy( Forage Production)

Doctoral Students

Name of the student

Name of the discipline

Ms. Poonam Dairy Microbiology
Ms. Vidhu Yadav Dairy Technology
Ms. Neelam Upadhyay Dairy Chemistry
Rohit Sharma Animal Biochemistry

Ms. Sulochana Sen

Animal Genetics & Breeding

Siddhartha Shankar Layek

Livestock Production & Management

Ms. Sonali Prusty

Animal Nutrition

Dilip Kumar Swain

Animal Physiology

Argade Shivaji Dadabhau

Agricultural Extn. Edu.

Ms. Shalini

Animal Biotechnology

Best Thesis Awards

Best Thesis Awards for Master’s theses (one each in
Production, Processing and Management Groups)
carrying a citation, a certificate and ¥ 5000 were
awarded. Two theses in each programme were

recommended by committees in each discipline. The
students presented their theses before the Award
Committee. The award committees evaluated the
theses and gave their recommendations for the
Best Thesis Awards in their respective groups as
given below:



Best Master’s Thesis Awards
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Group Name of the student Name of the Guide Discipline
Production Ms. Samreen Fatima Dr. D. Malakar Animal Biotechnology
Processing Mr. Brajesh Kumar Dr. Rajan Sharma Dairy Chemistry
Management Ms. Rapola Harika Devi Dr. Smita Sirohi Dairy Economics

Gold Medals for best thesis research work in
Ph.D. Programme of Production, Processing and
Management Group were awarded. The award
carries Gold Medal, Citation and Certificate. Two
theses in each programme were recommended

by committees in each discipline. The students
presented their thesis before the Award Committee.
The award committees evaluated the thesis and
gave their recommendations for the Best Thesis
Awards in their respective groups as given below:

Group Name of the student Name of the Guide Discipline
Production Mr. Selokar Naresh Lalaji Dr. S.K. Singla Animal Biotechnology
Processing Ms. Kiran Kumari Dr. SK. Tomar Dairy Microbiology
Management Dr. Argade Shivaji Dadabhau Dr. Gopal Sankhala Dairy Extension

Dr. D. Sundaresan Memorial Oration Award-2015

Dr. D. Sundaresan Memorial Oration Award-2015
was bestowed on Padam Bhushan Prof. N. K.
Ganguly, former Director General, ICMR, New
Delhi. Prof. Ganguly delivered the lecture on 11th
February, 2015 in Dr. N. N. Dastur Auditorium of
NDRI on the topic “Probiotics & Vaccine”. The
award carries an amount of ¥ 20,000, a citation,
shawl and a certificate.

Dr. N. N. Dastur Memorial Oration Award-2015

Dr. N. N. Dastur Memorial Oration Award-2015
was bestowed on Dr. Harsh Kumar Bhanwala,
Chairman, National Bank for Agriculture and Rural
Development (NABARD), Mumbai. Dr. Bhanwala
delivered the oration on 9th February, 2015 in the
Dr. N. N. Dastur Auditorium of NDRI on the topic
“Leveraging Animal Wealth For Small Farmers’
Prosperity”. The award carries an amount of
¥ 20,000, a citation, shawl and a certificate.

Dr. K. K. Iya Memorial Oration Award-2015

Dr. K. K. Iya Oration Award-2015 was bestowed
on Dr. Nagendra P. Shah, Professor, Food Science
and Dairy Technology, The Univrsity of Hongkong.
Dr. Shah delivered the lecture on 10th February,
2015 in Dr. N. N. Dastur Auditorium on the topic
“Improving Health Functionalities by Reducing Fat
and Salt Contents in Cheeses and Using Probiotics”.
The award carries an amount of ¥ 20,000, a citation,
shawl and a certificate

Best Division Award for Academic Achievements
and Innovations in Teaching

The Different Head of Divisions presented the
innovations and significant achievements during
2013-14 in education/research and consultancy
during Academic Celebrations in the Dr. D.
Sundaresan Auditorium on 1¢* February, 2015
before the Committee. On the recommendation,
the “Best Divisional Award” was presented to
Animal Biochemistry and Animal Biotechnology
Centre jointly.

Best Teacher Award for Excellence in Teaching

Best Teacher Awards at Under-graduate teaching
and Post-graduate levels at NDRI, Karnal to
recognize and promote teaching excellence and
motivate the faculty to adopt high standards
for content preparation, delivery of lectures,
motivation of students and overall development
of students were conferred upon at:

UG level

Er. P.5. Minz, Scientist, Dairy Engineering
Division

PG Level

Dr. Sumit Arora, Principal Scientist, Dairy
Chemistry Division

Memorandum of Understanding Signed

NDRI signed Memorandum of Understanding with
the following Universities for collaboration in areas
of mutual interest:
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HONOURS / AWARDS

Dr. Sumit Arora, Principal Scientist, Dairy
Chemistry Division received “Best Teacher
Award” (Post-graduate teaching) for the year
2014-15 during the 13* Convocation of NDRI
Deemed University 14" February, 2015 at
NDRI, Karnal.

Dr. R. Malhotra, Principal Scientist, Dairy
Economics Statistics and Management
Division received “Best Teacher Award”
(Under-graduate teaching) for the year
2013-14 during the 13* Convocation of NDRI
Deemed University, Karnal held on 14™
February, 2015.

Dr. Y. S. Rajput, Dr. Rajan Sharma and Mr.
Amit Baruni were jointly awarded “NRDC
Meritorious Invention Award” for the
innovation/invention “Test for detection
of detergent in milk” by National Research
Development Corporation (An Enterprise of
DSIR, Ministry of Science and Technology,
Govt. of India) New Delhi on 25" February,
2015.

Dr. K. P. Ramesha was conferred with “SirJ.
C. Bose Memorial Award - 2014” by Indian
Science Monitor, (Regd.), Chennai, in the 12
Annual Sir J. C. Bose Memorial Function on
18" January, 2015 held at Bharatiya Vidya
Bhavan, Bengaluru.

Ms. Rishika Vij, M.V.Sc student working
with Dr. Suman Kapila, Principal Scientist
(Major Advisor), Animal Biochemistry
Division received “Young Scientist Award”
in the 12 Agricultural Science Congress
held from 3m-6* February, 2015 at NDRI
under the auspices of National Academy
of Agricultural Sciences (NAAS) for paper
entitled “Bioavailability and transepithelial
transport of milk derived bioactive peptide”.

Mr. Rohit Sharma, Ph.D. student working
with Dr. Rajeev Kapila, Principal Scientist
(Major Advisor), Animal Biochemistry
Division, was awarded “Young Investigator
Award” for oral presentation entitled
“Administration of milk fermented with
probiotic Lactobacillus fermentum and L.
rhamnosus alleviates immunosenescence,
improves antioxidant capacity and resists
pathogenic E.coli infection in aging mice”
during 2" Annual Conference of Probiotic
Association of India and International
Symposium on “Probiotics and Microbiome
:Gutand Beyond”on 3™ - 4" November, 2014
at India Habitat Centre, New Delhi.

Ms. Rashmi, H. M., Scientist, Dairy
Microbiology Division received “Young
Investigator Award” (Cash prize and a
citation) for her paper entitled “Exploring
probiotics and postbiotics for their potential
to stimulate GLP-1 secretion from
enteroendocrine cells” by Mallapa, R.H,,
Panwar, H., Singh, R., Batish, V. K. and
Grover, S. (2014) at 2"! Annual Conference of
PAi and International Symposium on
“Probiotics and Microbiome : Gut and
Beyond”, New Delhi on 3 - 4" November,
2014. The award carried a cash prize of Rs.
10,000 and a citation.
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Ms. Rashmi, H. M., Scientist, Dairy Microbiology Division

receiving Young Investigator Award from Dr. A. K.

Srivastava, Director & Vice-Chancellor, NDRI, Karnal

Mr. Vamshi Saliganti, Dr. Rajeev Kapila,
Ms. Srinu Redii and Dr. Suman Kapila were
awarded “Best Poster Award” in the category
of Nutrition and Health for the poster entitled
“Impact of feeding probiotic Lactobacillus
rhamnosus (MTCC 5897) fermented milk
on development of newborn’s Immune
System” organized on the occasion of XII
Agricultural Science congress-2015 at ICAR-
NDRI Karnal during 3™ -6 February, 2015.

Ms. M. Uttrani, Dr. S. V. Singh, Mr. S.
Kumar, Dr. R. C. Upadhyay, Dr. O. K.
Hooda, and Mr. Beenam received “Young
Scientist Award” for the research paper
entitled “Seasonal variation in expression
of skin color genes in indigenous and
cross bred cattle and their correlation with
physiological responses” during 12" Indian
Science Congress held from 3¢ - 6" February,
2015 at NDRI, Karnal.

Ms. Rishika Vij received “Young Scientist
Award” for paper entitled “Bioavailability



and transepithelial transport of milk
derived bioactive peptide” during the 12
Agricultural Science Congress held from 3
- 6" February, 2015 at NDRI under auspices
of National Academy of Agricultural Sciences
(NAAS).

Dr. A. Kumaresan, Senior Scientist
(Animal Reproduction) received “Dr. S. K.
Sirohi Memorial Award” for outstanding
contribution in research.

Dr. Avtar Singh received “Haryana Gaurav
Samman Award” on Pratima Raksha
Samman Samiti, Karnal commemorating the
Death Anniversary of great patriot Pandit
Din Dyal Upadhyay on 11'" February, 2015.

Dr. Mahendra Singh received “J. N. Pandey
Memorial Best Poster Presentation Award”
for the year 2013 at XXIII Annual Conference
of Society of Animal Physiologists of India
(SAPI) conference held at CIRB, Hisar, 27t -
28" November, 2014.

Dr. Dheer Singh was conferred with
“Chellappa Oration Award 2014” by Indian
Society of Veterinary Pharmacology &
Toxicology for outstanding contribution
in Animal & Veterinary Sciences during
14" Annual Conference of Indian Society
of Veterinary Pharmacology & Toxicology
(ISVPT) held at AAU, Khanapara, Guwahati
from 2" -4™ December, 2014.

Ms. P. Sailaja, Mr. K. N. Jayaveera, and Dr.
K. Jayaraj Rao were awarded “K. U. Patel
Memorial Award” for paper “Optimization
of ingredients mix for production of selected
paneer products”. published in Indian Food
Packer, January-February 2013 by All India
Food Processors” Association, New Delhi.

Mr. R. Prajapati, Mr. P. S. Minz and Mr.
P. Lanjewar were awarded “Budding
Researcher Award - 1°*” for the oral
paper entitled “In- line Standardization
technique: An Alternative concept for
milk standardization” in National Seminar
on Engineering Interventions for Global
Competitiveness of Indian Dairy Industry”
held on 8-9" September, 2014 at ICAR-NDR],
Karnal.

Mr. Naresh Selokar received “NDRI Best
Ph.D. Thesis Award” (Production group)
for his Ph.D. thesis entitled “Epigenetic
reprogramming of donor cells using a
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valproic acid and RNAi approach for the
production of cloned buffalo (Bubalus
bubalis) embryos” during 13" Convocation
of NDRI Deemed University on 14" February,
2015.

Ms. Kiran Kumari was awarded “NDRI Best
Ph.D. Thesis Award” (Processing group) for
his Ph.D. thesis entitled “Riboflavin operon
characterization in Lactobacilli” during 13"
Convocation of NDRI Deemed University on
14" February, 2015.

Dr Kiran Kumari, PhD, DM, receving Best PhD Thesis Award
from Dr. A. K. Srivastava, Drector & V.C., NDRI, Karnal

Ms. Ropalu Harika Devi received “NDRI
Best M.Sc. Thesis Award” (Management
group) during 13* Convocation of NDRI
Deemed University, Karnal held on 14"
February, 2015.

Mr. Brajesh Kumar received “NDRI Best
M. Tech. Thesis Award” (Processing group)
during 13" Convocation of the NDRI Deemed
University held on 14* February, 2015.
He completed his dissertation under the
guidance of Dr. Rajan Sharma, Principal
Scientist, Dairy Chemistry Division, NDRI,
Karnal.

Ms. Samreen Fatima received “NDRI Best
M.Sc. Thesis Award” (Production group)
for her M.Sc. thesis entitled “Generation of
primordial germ cell-like cells from surface
epithelial stem cells of ovary in goat” during
13" Convocation of NDRI Deemed University
on 14" February, 2015.

Students of Dairy Technology Division
won “First Prize” in the 11* National
Dairy Products Judging Contest and 7
Dairy and Food Quiz Contest held at SMC
College of Dairy Science, Anand Agricultural
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University, Anand, Gujarat during 6% - 7%
October, 2014.

Students of the Dairy Technology Division
won “First Prize Food Quiz Competition” in
the National Seminar-cum-Fest *Androit-2014"
at the College of Food Processing Technology
& Bio-energy, AAU, Anand in October 2014.

First Prize in the Food Quiz Competition at AAU, Anand

Mr. S. Kumar, Dr. H. V. Raghu, Dr. N.
Kumar, Dr. N. A. Singh and Dr. R. K. Malik
were awarded “Best Paper Award” published
in the “Dairy Processing Area” in the Indian
Journal of Dairy Science for the calendar
year 2013 for the paper entitled “Spore
based chromogenic assay for detection of
B-lactam antibiotic in milk” during 43
Dairy Industry Conference on held on 21+
February, 2015 in the Science City, Kolkata.
The award carried a cash prize of Rs. 5,000
and a citation.

Ms. Namita Rokana, Ph.D. student, Dairy
Microbiology Division was given “Best
Poster Award” for poster entitled
“Modulation of intestinal barrier function
to alleviate Salmonella infection in mice by
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oral administration of fermented milks
produced with Lactobacillus plantarum
Lp91” by Rokana, N., Singh, R., Mallapa,
R.H., Batish, V. K. and Grover, S. (2014) at
2" Annual Conference of PAi and
International Symposium on “Probiotics and
Microbiome : Gut and Beyond”, New Delhi
on 3" - 4" November, 2014.

Dr. Archana Verma, Dr. Bharat Kumar,
Dr. I. D. Gupta and Dr. Indrasen Chauhan
received “Best Oral Presentation Award”
for the research paper “Forebrain embryonic
zinc finger-like gene polymorphism affects
mastitis incidence in Murrah buffaloes”
presented during International Conference
on ‘Challenges and Opportunities in Animal
Health at the Face of Globalization and
Climate Change” at DUVASU, Mathura from
31t October - 1t November, 2014.

Dr. Ashwani Arya, Dr. Archana Verma, Dr. 1.
D. Gupta, Dr. Dhaman Kumar, Dr. Shahid A.
Shergojry, Dr. Avtar Singh, Dr. Arun Pratap
Singh and Dr. Mohsin Ayoub Mir received
“Best Paper Award” for the research paper
“Identification of SNPs in HSPB1 gene and
their association with thermotolerance in
Murrah buffaloes” during International
Conference on ‘Challenges and Opportunities
in Animal Health at the Face of Globalization
and Climate Change” at DUVASU, Mathura
from 31t October - 1%t November, 2014.

Dr. S. K. Shelke, Dr. S. S. Thakur and Dr.
S. M. Shette were presented “Outstanding
Research Paper Award (2011-13)” for their
paper entitled “Production and reproduction
performance of Murrah buffaloes (Bubalis
bubalis) supplemented with rumen protected
fat and protein” published in December, 2012
issue of Indian Journal of Animal Nutrition at
Global Animal Nutrition Conference 2014
organised by ANSI and NIANP, Bangalore.

Mr. P. K. Naik, Mr. R. B. Dhuri, Mr. M.
Karunakaran, Mr. B. K. Swain, Mr. N. P.
Singh were awarded for the “Best Article”
published in Indian Dairyman entitled
“Hydroponics technology for green fodder
production”. The award was presented in the
43 Dairy Industry Conference held during
19t - 21% February, 2015 at Kolkata.

Mr. Brajesh Kumar, Mr. Bhavesh Panchal,
Mr. Rahul Thakur, Mr. Prerna Narula, Dr.
Rajan Sharma, Dr. Y. S. Rajput and Dr. (Mrs.)



Bimlesh Mann received “First Prize for the
Poster Presentation” on topic “Strip based
tests for rapid detection of adulteration in
milk” in the 7" National Seminar on “Dairy
Sector: the key player for nutritional security
in India” jointly organized by ICAR- National
Dairy Research Institute and NDRI Graduates
Association on 19 - 20% September, 2014.

Mr. Brajesh Kumar, Mr. Bhavesh Panchal,
Mr. Rahul Thakur, Mr. Prerna Narula, Dr.
Rajan Sharma, Dr. Y. S. Rajputand Dr. (Mrs.)
Bimlesh Mann received “First Prize for the
Hindi Poster Presentation” on topic “Paper
strip ke madhayam se dugdh mai milavat ki
sheegrah janch ke tarike” in Rajbhasha Maas
celebration on 15* September, 2014.

Mr. Vamshi Saliganti, Ph.D. student working
with Dr. Rajeev Kapila, Principal Scientist
(Major Advisor), Animal Biochemistry
Division was awarded “Best Poster Award”
entitled “L. rhamnosus (MTCC 5897)
fermented milk administration to mothers
and offspring during suckling weaning
transition alleviates ovalbumin induced
allergy in newborns” during 2" Annual
Conference of Probiotic Association of India
and International Symposium on “Probiotics
and Microbiome : Gut and Beyond” on 3 -
4" November, 2014 at India Habitat Centre,
New Delhi.

Ms. Manpreet Kaur, Ph.D. working with
Dr. A. K. Puniya, Principal Scientist (Major
Advisor), Dairy Microbiology Division
received “Best Poster Award” during “5%
International Conference on Advances
in Food Technology and Health Sciences
(ICFTHS-2014)” organized by “International
Institute of Food and Nutrition Sciences
(HFANS)” from 15% -16" October, 2014 at
Jawaharlal Nehru University, New Delhi.

Ms. Aishwarya Panicker, Mr. Pradip Behare,
Dr. A. K. Mohanty, Dairy Microbiology
Division received “Best Poster Award” for
their poster entitled “Differential Proteome
analysis of putative probiotic Lactobacillus
Fermentum BIF 19 strain” during 2"
Annual Conference of PAi and International
Symposium on “Probiotics and Microbiome
: Gut and Beyond” at India Habitat Centre,
New Delhi from 3-4" November, 2014.

Dr. L. Naik, Dr. R. Sharma, Dr. Y. S. Rajput,
Dr. Bimlesh Mann and Dr. K. Lata (2015)
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received “Best Poster Award” for the poster
titled “Design of lateral flow assay for
detection of oxytetracycline in milk” in the XII
Agricultural Science Congress-2015 organized
by National Academy of Agricultural
Sciences (NAAS) and NDRI at NDRI, Karnal
during 3 -6* February, 2015

Mr. Vamshi Saliganti, pursuing Ph.D. under
Dr. Rajeev Kapila, Principal Scientist, Animal
Biochemistry Division was awarded with
“Third Prize” during the poster display and
presentation for the “Young Investigator
Award” at the symposium, “Probiotics -
from bench to community” organized by
Yakult India Microbiota and Probiotic Science
Foundation on 7t — 8" March, 2015 at New
Delhi.

Mr. Ansuman Kumar, Mr. Ajoy Mandal,
Mr. M. Karunakaran, Ms. Poonam Ratwan
and Dr. T. K. Dutta were awarded the “First
Prize” for the “Best Poster Presentation” on
the topic “Estimates of genetic parameters
of days open in crossbred cattle” in the 43
Dairy Industry Conference held during 19"
- 21% February, 2015 at Kolkata.

Mr. M. Karunakaran and Mr. T. G.
Devanathan were awarded the “Second
Prize” for the “Best Poster Presentation” on
the topic “Effect of heparin binding protein
on lipid peroxidation status of bovine sperm
cells” in the 43 Dairy Industry Conference
held during 19* - 21% February, 2015 at
Kolkata.

Dr. A. K. Chakravarty, Dr. J. Valsalan, Dr.
C. S. Patil and Dr. A. K. Gupta got “First
Best Paper Award” in 43 Dairy Industry
Conference held in Kolkata during 19" - 21+
February, 2015 for the best research article
“Genetic evaluation of Murrah buffaloes
for life time performances” published in the
“Dairy Production Area” in the Indian Journal
of Dairy Science, 2013.

Dr. J. Valsalan, Dr. A. K. Chakravarty, Dr.
C. S. Patil, Dr. Vijay Kumar and Dr. Atul
Mahajan received “Best Poster Presentation
Award” for the research paper “Genetic
evaluation of fertility in high producing
Murrah buffaloes” in National symposium
on “Harmonizing phenomics and genomics
for sustainable management of Livestock for
upliftment of rural masses” held at NBAGR,
Karnal.
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Mr. N. Saini, Mr. S. M. Shah, Mr. S. Ashraf,
Mr. R. Kaushik, Dr. M. K. Singh, Dr. P.
Palta, Dr. S. K. Singla, Dr. R. S. Manik and
Dr. M. S. Chauhan received “Best Poster
Award” (Animal Production Category) for
the paper “Construction of expression vector
of human lactoferrin under different caprine
mammary gland specific promoters” during
12 Indian Science Congress held from 3¢ - 6
February, 2015 at NDRI Karnal.

Mr. K. Rameshbabu, Mr. R. Kaushik, Mr.
K. P. Singh, Mr. S. K. Mohapatra, Mr. A.
Sandhu, Dr. M. K. Singh, Dr. P. Palta, Dr.
S. K. Singla, Dr. R. S. Manik and Dr. M.
S. Chauhan received “Best Poster Award”
(Animal Reproduction Category) for the
paper “Evaluation of in vitro expression
of mammary gland- specific expression
vector encoding buffalo (Bubalus bubalis)
Stearoyl-CoA desaturase for development
of transgenic embryos” during 12" Indian
Science Congress held from 3¢ - 6" February,
2015 at NDRI Karnal.

Mr. B. Brahma, Mr. M. C. Patra, Ms. S.
Karri, Mr. M. Chopra, Mr. P. Mishra, Mr.
B. C. De, Mr. S. Kumar, Mr. S. Mahanty,
Mr. K. Thakur, Mr. K. M. Poluri, Dr. T. K.
Datta and Dr. De, S. received “Best Poster
Award” (Animal Health Category) for paper
“Bactericidal activity of cathelicidin against
challenging pathogens: Indian buffaloes are
genetically privileged” during 12 Indian
Science Congress held from 3¢ - 6" February,
2015 at NDRI Karnal.

Ms. Sonia Saini, Dr. A. K. Singh, Mr. P.
Srinivasulu, Mr. R. Devi, Ms. Renuka, Mr.
A. Kumar, Mr. Y. Kumar, Mr. L. Sharma,
Mr. T. Sridhar, Dr. S. V. Singh and Dr.
R. C. Upadhyay received “First Prize” for
the poster presentation to research paper
entitled “Changes in the transcriptome by
heat stress and relationship to acquisition
of thermotolerance in zebu cattle” by
during the International Symposium on
“New Dimensions in Agro-meterology for
Sustainable Agriculture (NASA- 2014)”
held at GBUA&T, Pantnagar from 16* -18*
October, 2014.

Ms. S. Meena, Dr. Y. S. Rajput, Mr. A. K.
Pandey, Dr. R. Sharma and Mr. R. Singh
were awarded “Best Poster Award” for their
paper “Comparative hypocholesterolemic
effect of milk from different species” during

XII Agriculture Science Congress 2015 at
NDRI Karnal.

Dr. L. Naik, Dr. L, Mr. R. Sharma, Dr. Y. S.
Rajput, Dr. B. Mann, and Ms. K. Lata were
awarded “Best Poster Award” for their poster
“Design of lateral flow assay for detection
of oxytetracycline in milk” during XII
Agriculture Science Congress 2015 at NDRI
Karnal.

Mr. Raja Shekar Kurva, Mr. Surender Jangra,
Mr. Raj Kumar Sharma, Ms. Jayasimha
Chagalamarri and Mr. Gaurav Bhakri
received “Best Poster Award” (Dairy Process
and Product Development Category) for
the poster entitled “Exploring anti-obesity
potential of soluble fiber: influence of
gum acacia and inulin in high fat-high
sucrose diet fed C57 BL/6 mice” during XII
Agricultural Science Congress held on 3¢ - 6
February, 2015 at NDRI, Karnal.

Dr. Suneel Kumar Onteru and Dr. Dheer
Singh received “Best Poster Award” (Animal
Reproduction Category) for the poster entitled
“Salivary Fern Patterns, an alternative for
buffalo estrus detection” at XII Agricultural
Science Congress-2015 on “Sustainable
Livelihood Security of Smallholder Farmers”,
conducted by NAAS, ICAR during 3 - 6%
February, 2015 at NDRI, Karnal.

Mr. Harish Kumar, Mr. Naveen Kumar and
Dr. Raman Seth received “First Prize” for
Poster Presentation on “Preparation of whey
powder and IgG enriched whey colostrum
powder from goat colostrums” during
International Conference on Updating Food
Technology: A Challenge towards Public
Health Nutrition (ICUFT-2014)” held on 7t -
8™ May, 2014 at Jawaharlal Nehru University,
New Delhi.

Ms. M. Kaur, Ms. A. Garsa, Ms. M. Puniya,
Dr. A. K. Puniya received “Best Poster
Award 2014” during 5th International
Conference on Advances in Food Technology
and Health Sciences (ICFTHS-2014), 15 -16%
October organized by International Institute
of Food and Nutritional Sciences, and held
at Jawaharlal Nehru University, New Delhi.

Mr. M. Samaddar, Mr. C. Ram and Mr.
M. Sen received “Best Poster Award (1%
Prize)” on “Plant derived antimicrobials:
An alternative against antibiotic resistant
Salmonella spp. of dairy foods” during 43



Dairy Industry Conference, organized by
Indian Dairy Association, Calcutta from 19%
- 20" February, 2105.

Ms. Akanksha Wadehra, Dr. A. K. Singh, Dr.
R. R. B. Singh and Dr. Sumit Arora received
“First Prize” for the poster presentation
entitled “Optimization of Process Parameters
for Thermally Processed Shelf Stable-
starch based milk desserts” during the
5% International Conference on Advances
in Food Technology and Health Sciences
(ICFTHS-2014) held on 15% -16™ October,
2014, at JNU New Convention Centre, New
Delhi.

Ms. Aishwarya Panicker received “Best
Poster Award” for poster presentation at 2"
Annual Conference of PAi and International
Symposium on “Probiotics and Microbiome
: Gut and Beyond” held at New Delhi on 3™
- 4" November, 2014.

Ms. Alia Khan, Mr. N. Kumar, Mr. S. Arora,
Mr. Raghu H. V. and Mr. S. Shaikh received
“Best Poster Award” during 7™ National
seminar organized by NGA and ICAR-NDRI
on 20" September, 2014 at NDRI, Karnal.

Ms. Varsha Garg, Dr. Surajit Mandal and
Ms. Poonam Sharma received “First Prize”
for paper entitled “Evaluation of antibiotic
resistance patterns of Pediococcus spp.
“National Conference in Food Technology:
Emerging Trends (NCFT-2015)" during
24% - 25% March, 2015, Chaudhary Devi Lal
University, Sirsa.

Dr. Rajawardana, Dr. P. N. Raju, Ms.
Rashmi, H. M and Dr. Sangita Ganguly
received “Best Poster Award” for the
research poster entitled “Development of
oats and honey-based synbiotic functional
dairy beverage” at 2nd PAi Conference and
International Symposium on “Probiotics and
Microbiome: Gut and Beyond” held at India
Habitat Centre, New Delhi during 3™ -4
November, 2014.

Dr. P.N. Raju, Dr. N. Tyagi, Dr. P. Malhotra,
and Er. P. S. Minz received “Best Oral
Paper Award” for the presentation entitled
“Development of low-calorie deep-fat fried
paneer using edible coatings” at 9th National
Convention of Indian Dairy Engineers
Association (IDEA) and National Seminar
on Engineering Interventions for Global
Competitiveness of Indian Dairy Industry

—— Honours/Awards ——

held during 8% -9* September, 2014 at NDRI,
Karnal.

Dr. Kunal Kumar Ahuja, Dr. Ashish
Kumar Singh, Ms. Kiran Bala and Dr.
Sudhir Kumar Tomar received “Best Poster
Award” (Process and Product Development
Category) for the poster entitled “Process
optimization for the manufacture of barley-
milk based fermented probiotic drink”
organized on the occasion of XII Agricultural
Science Congress-2015 at ICAR-National
Dairy Research Institute, Karnal from 3™ -6
February, 2015.

Dr. M. Manjunatha, Mr. A. Asha, Dr. Menon
Rekha Ravindra, Dr. B. Surendranath, Dr.
J. Rao, Dr. P. Heartwin, Dr. E. Magdaline
and Mr. Chitranayak received “First Prize”
for oral presentation on “Effect of extraction
parameters on total phenol content and
radical scavenging activity of orange
peel powder extract” in the International
Conference on Advances in Food Technology
& Health Sciences (ICAFTHS-2014) conducted
by the International Institute of Food &
Nutrition (IIFANS), New Delhi.

Dr. S. Subash, Dr. Satish Kulkarni, Dr.
P. K Dixit and Dr. M. C. A. Devi received
“Best Poster Presentation Award” under
Agricultural Extension category for the
Poster presentation on “Development of a
framework for ‘Certified Livestock Advisor”
by during XII Agricultural Science Congress
on “Sustainable Livelihood Security of
Smallholder Farmers” held during 3™ - 6
February, 2015 at NDRI, Karnal.

Mr. I. K. Panchal, Dr. Sawhney and Dr. A.
K. Sharma received “Best Poster Award-1*
Prize” for the poster paper entitled “Effect
of seasons on electrochemical parameters of
healthy vis-a-vis Mastistis Milk in Sawhiwal
Cows” in National Seminar on Engineering
Interventions for Global Competitiveness
of Indian Dairy Industry held on 8% -9t
September, 2014 at ICAR-NDRI, Karnal.

Dr. P. Barnwal and Mr. Christopher
Kavimani received “Best Oral Paper Award
- 3 Prize” for the paper entitled “Kheer
and its engineering properties” in National
Seminar on Engineering Interventions for
Global Competitiveness of Indian Dairy
Industry held on 8" -9* September, 2014 at
ICAR-NDRI, Karnal.
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Mr. P. Lanjewar, Mr. P. S. Minz, Mr. P.
Jotarkar, Mr. R. Prajapati and Mr. A. S.
Warrier received “Best Poster Award-1*
Prize” for the poster paper entitled “New
generation cream separators” in National
Seminar on Engineering Interventions for
Global Competitiveness of Indian Dairy
Industry held on 8" -9 September, 2014 at
ICAR-NDRI, Karnal.

Dr.Y.S.Rajput, Head, Animal Biochemistry,
Dr. M. S. Chauhan, Principal Scientist,
Animal Biotechnology Centre and Dr. A.
Kumaresan, Sr. Scientist (AGRO) elected as
NAAS Fellows in the year 2015.

Mrs. Nimisha Tehri, Ph.D. student, Dairy
Microbiology Division received “Second
Best Poster Award” for the poster entitled
“Expression of marker enzymes during
spore’s germination for novel application
in assay development” at 12 Agriculture
Science Congress (ASC), Karnal on 3™ - 6
February, 2015 under the area of Food safety
and quality management.

Dr. K. P. Ramesha received the “Indian Dairy
Association Fellowship Award 2014-15" on
19" February, 2015 at Kolkata during the
43 Dairy Industry Conference from Dr. A.
K. Srivastava, Director cum Vice Chancellor,
NDRI, Karnal, Haryana for exemplary role
and contributions to Indian Dairy Association
and to the Indian dairy industry.

Dr. K. P. Ramesha was honoured for his life
time achievements during 12* Chikamagalur
District Kannada Sahithya Sammelana at
Chikamagalur on 28" February 2015 .

Animal Biotechnology Centre and Animal
Biochemistry Division were adjudged as
“Best Divisions” for the year 2013-14 during
13 Convocation of NDRI Deemed University
on 14" February, 2015.

Dr. M. Bhakat, Dr. A. K. Chakravarty,
Dr. A. K. Gupta, Dr. P. Singh, Dr. T. K.
Mohanty and Dr. A. P. Singh received
“Second Best Bulletin Award” (2013 - 2014).
“Gaaye evam bhains ki nasal sudhaar mein
karyarat kritrim prajanan anusandhan Kendra”
during Rajbhasha Mass Celebration on 15
September, 2014 at NDRI, Karnal.

Dr. A. P. Singh, Dr. A. K. Chakravarty, Dr.
M. Bhakat, Dr. Subhas Chand, Dr. J. K.
Pundir, Dr. J. S. Rana, Dr. A. K. Gupta and

Dr. P. Singh received “Second Best Folder
Award” (2013 - 2014). “Kritrim prajanan karte
samay dhyaan rakhne yogya batein” folder lekhan
mein dwitiya puruskar during Rajbhasha Mass
Celebration on 15" September, 2014 at NDRI,
Karnal.

Dr. R. C. Upadhyay, Dr. S. V. Singh,
Dr. O. K. Hooda, Ms. Beenam Baliyan
and Mr. Yogendra Kumar received “First
Prize” for the folder entitled “Dudharu
gayon evam bheson ke prabhandhan evan
khanpan dwara thanella rog se bachav”
during Rajbhasha Mass Celebration on 15%
September, 2014 for the year 2012-2013.

Dr. S. V. Singh, Dr. R. C. Upadhyay,
Mr. Yogendra Kumar and Mr. Beenam
Baliyan received “First Prize” for the
article entitled “Pashu utpadan par viprit
tapkram ka prabhav evam bachav ke upay”
during Rajbhasha Mass Celebration on 15%
September, 2014.

Dr. Anjali Aggarwal and Dr. R. C. Upadhyay
received “First Prize” for bulletin entitled
“Grishm ritu mein dudharu gayon mein
suksham poshak tatvon ki aavshayakta”
during Rajbhasha Mass Celebration on 15%
September, 2014.

Dr. S. V. Singh, Mr. Suresh Kumar, Ms.
Beenam Baliyan, Mr. Anil Kumar and Dr.
R. C. Upadhyay received “Second Prize” for
the folder entitled “Gayon ke pratirodhak
shamta mein sudhar hetu suksham poshak
tatvon ki bhumika” during Rajbhasha Mass
Celebration on 15" September, 2014 for the
year 2013-2014.

Dr. S. V. Singh, Dr. R. C. Upadhyay, Dr.
O. K. Hooda, Mr. Yogendra Kumar, Mr.
Beenam Baliyan and Dr. A. K. Singh received
“Consolation Prize” for the folder entitled
“Sardi ke mausham me navjaat bachde -
bachdeo ka palan poshan, parbandhan evam
bacheao” during Rajbhasha Mass Celebration
on 15 September, 2014 for the year 2012-2013.

Ms. Renuka, L. Sharma, Dr. A. K. Singh, Mr.
A. Kumar, Mr. Y. Kumar, Mr. P. Srinivasulu,
Mr. R. Devi, Mr. T. Sridhar, Mr. S. Saini,
Dr. S. V. Singh, Dr. T. K. Datta and Dr.
R. C. Upadhyay received “Second Best
Oral Presentation Award” for the research
paper entitled “Infrared thermal imaging
for assessment of thermal comfort in zebu
cattle (Bos indicus)” during the International



Symposium on “New Dimensions in Agro-
meterology for Sustainable Agriculture
(NASA-2014)” held at GBUA&T, Pantnagar
from 16" -18™ October, 2014.

Dr. A. K. Roy received “First Prize” for the
best article published in Kheti, March-2014
during Rajbhasha Mass Celebration on 15%
September, 2014 at NDRI, Karnal.

Dr. A. K. Roy received “Second Prize” for
the article published in Dugdh Ganga-2013
during Rajbhasha Mass Celebration on 15"
September, 2014 at NDRI, Karnal.

Dr. A. K. Roy received “Third Prize” for the
poster during Rajbhasha Mass Celebration on
15t September, 2014 at NDRI, Karnal.

Rohit Sharma, Ph.D. Student working with
Dr. Rajeev Kapila (Major Advisor) received
“Certificate of Appreciation” for academic
year 2013-14 in recognition of his outstanding
research work in the field of Dairy Processing
during 13* NDRI convocation.

Ms. Rishika Vij, M.V.Sc. Student working
with Dr. Suman Kapila (Major Advisor)
received Certificate of Appreciation for
academic year 2013-14 in recognition of
her outstanding research work in the field
of Dairy Processing during 13" NDRI
convocation.

Ms. Sneha Aggarwal, M.Sc. Student working
with Dr. Y. S Rajput (Major Advisor) received
“Certificate of Appreciation” for academic
year 2013-14 in recognition of her outstanding
research work in the field of Dairy Processing
during 13* NDRI convocation.

Ms. Vamshi Saliganti, Dr. Rajeev Kapila,
and Dr. Suman Kapila received “Third
Prize” for paper entitled “Consumption of
probiotic Lactobacillus rhamnosus (MTCC
5897) fermented milk plays a key role on
newborn’s immune system development
during suckling-weaning transition” during
the poster display and presentation for
the young Investigator at the symposium,
Probiotics from bench to community”
organized by Yakult India Microbiota and
Probiotic Science Foundation on 7t - 8t
March, 2015 New Delhi.

Dr. Rajan Sharma, Dr. Sumit Arora, Dr.
Latha Sabikhi, Dr. Naresh Kumar, Dr. A. K.
Puniya, Dr. S. V. Singh, Dr. A. Kumaresan

—— Honours/Awards ——

and Dr. K. P. Ramesha (SRS) were awarded
Fellowship of the National Academy of
Dairy Science by National Academy of Dairy
Science, Karnal on 26" May, 2014.

Dr. A. K. Puniya was awarded Fellowship of
ANSI - 2014 by Animal Society of Nutrition
India in recognition of his significant
contributions in animal science with special
reference to ruminant nutrition.

Dr. A. K. Puniya was nominated as Advisory
Committee Member during International
Conference on Biotechnology and
Bioengineering (ICBB-2014), organized by
Microbiology Society, India and BITS (Dubai
Campus), Dubai, UAE.

Dr. A. K. Puniya was awarded the “Certificate
of Appreciation” by ‘The Annual Bio-
medical Research Conference for Minority
Students’, 12% -15%" November, 2014 held in
San Antonio, Texas, USA, in recognition of
his outstanding contribution in reviewing
undergraduate, post baccalaureate and
graduate student abstracts.

Ms. Poonam Sharma received “Consolation
Prize in Poster Presentation” during 5%
International Conference on Advances
in Food Technology and Health Sciences
(ICFTHS-2014) on 15" -16™ October, 2014 at
Jawaharlal Nehru University, New Delhi

Ms. Suman, Mr. C. Ram, Ms. G. Manju,
and Mr. M. Samaddar, were awarded
“Third Best Oral Presentation Prize” for
the paper entitled “Hypocholesterolemic
and antagonistic activity of indigenous
Lactobacillus species isolated from camel
milk” during 4" International Conference
on “Updating Food Technology: A challenge
towards Public Health Nutrition”. Organized
by International Institute of Food and
Nutritional Sciences (IIFANS), New Delhi,
ICMR, DST and DBT sponsored from 7% - 8"
May, 2014.

Ms. Suman, Mr. V. Kumar, Mr. N. Kumar,
and Mr. C. Ram were awarded “Consolation
Prize” for paper entitled “Evaluation
of Lactobacillus plantarum strains for
hypocholesterolemic, antioxidative and
antimicrobial attributes” during 5th
International Conference on “Advances in
Food Technology and Health Sciences” (Food
Engineering and Biotechnology. Organized
by International Institute of Food and



—— Honours/Awards ——

Nutritional Sciences (IIFANS), New Delhi,
ICMR, DST and DBT sponsored form 15t -
16" October 2014 at JNU New, Delhi.

Mr. Santosh Anand, Mr. Prasad Patil, Dr.
Surajit Mandal and Dr. S. K. Tomar received
“Third Prize in Oral Presentation” on “Effect
of synbiotic combination on LT and ST
toxin gene expression in enterotoxigenic
Escherichia coli” during 5" International
Conference on Advances in Food Technology
and Health Sciences (ICFTHS-2014) on 15% -
16% October 2014 at JNU New, Delhi.

Mr. Prasad Patil and Dr. Surajit Mandal
received “Third Best Poster Prize” for paper
entitled “Preparation of Alpha-Glucosidase
and DPP-IV Inhibitory Milk Bioactive
Peptides by using Lactobacillus spp. for
Management of Type-2 Diabetes” during
5% International Conference on Advances
in Food Technology and Health Sciences
(ICFTHS-2014) on 15" - 16" October 2014 at
JNU New, Delhi.

Ms. Varsha Garg, Dr. Surajit Mandal, Mr.
Santosh Anand, Mr. Prasad Patil and Ms.
Poonam Sharma were awarded “Consolation
Prize” on “Antibiotic Resistance Profile of
Pediococcus Spp. from Dairy and Non-dairy
sources” during 5" International Conference
on Advances in Food Technology and Health
Sciences (ICFTHS-2014) on 15t - 16 October
2014 at JNU New, Delhi.

Dr. Rakesh Kumar, Dr. Magan Singh,
Dr. Ashutosh, Dr. H. R. Meena and Dr.
C. Datt were given “Second Best Hindi
Book Award” for the book, “Chara utpadan
awam pasupalan vikas takniki gatividhian”
during Rajbhasha Mass Celebration on 15
September, 2014 NDRI for the year 2013-14.

Dr. Rakesh Kumar, Mr. Birbal, Dr. Magan
Singh, and Mr. Uttam Kumar were given
“Third Best Hindi Paper Award” for
the paper, “Phaslon ke liya poshak tatva
parbhandhan” during Rajbhasha Mass
Celebration on 15 September, 2014 NDRI
for the year 2013-14.

Dr. Magan Singh, Dr. Rakesh Kumar, Dr. A.
S. Harika and Mr. Uttam Kumar were given
“Consolation Award” for the paper, “Varsh
bhar hare chare se pasu utpadan mein vridhi
layen” during Rajbhasha Mass Celebration on
15t September, 2014 at NDRI, Karnal.

Mr. Devaraja, H. C., Mr. M. Kumar, Dr.
Suman Kapila, Dr. K. Khamrui and Mr.
Sathish Kumar, M. H. received “Third
Prize” for the poster presentation entitled
“Studies on hypocholesterolemic effect
of butter fortified with phytosterols and
conjugated linoleic acid” during 7" National
seminar on Dairy sector: The key player for
nutritional security in India, held on 19* - 20t
September., 2014 at NDRI, Karnal.

Dr. Subrata Hati, Dr. K. Khamrui, and Dr. S.
Mondal received “Second Best Paper Award”
for the poster entitled “Biofunctional whey-
based beverages” in 43 Dairy Industries
Conference held in Kolkata, during 19% -21¢
January, 2015.

Ms. Ritika Puri, and Dr. K. Khamrui received
“Third Best Paper Award” for “Application
of quantitative descriptive analysis (qda),
principal component analysis (pca) and
response surface methodology (RSM)
for standardized process of cham-cham
making” in 43" Dairy Industries Conference
held in Kolkata, during 19" -21* January,
2015.

Dairy Extension Division received “Second
Prize” in the National Dairy Mela 2015
exhibition stall organised by National Dairy
Research Institute, Karnal during 25%* - 27
February 2015.

Ms. Parvinder Sharma, Dr. K. Ponnusamy
and Mr. Rajiv Kale won “Second Best Poster
Award” for the article entitled “Women
empowerment through value addition in
dairying” during the celebration of Rajabhasa
Mass Samaroh-2014 held on 15* September,
2015 at NDRI, Karnal.

Dr. S. Varalakshmi was awarded “VLIR-
UOS Fellowship” to attend International
training program on food safety, quality
assurance systems and risk analysis at the
University of Ghent, Belgium from 24"
September, 2014 to 20" December, 2014.

Mr. Chitranayak, Dr. M. Manjunatha
and Dr. Menon Rekha Ravindra received
“Consolation Hindi Prize” for the paper
“Dairy vigyan me mool hindi lekhan”
published at Dugdh Ganga- “Dugdh Evam
Dugdh Utpado Me Milwat Ki Jaanch Hetu
Viksit Taknik”, Vol.4, 2013-2014, Page: 104-
109



Dr. Mahin Sharif received “Certificate
of Appreciation” from Director & Vice-
Chancellor of ICAR-NDRI, in recognition of
the outstanding Ph.D. research work on “An
economic study of milk production under
different levels of groundwater exploitation
in Southern Karnataka” under the guidance
of Dr. P. K. Dixit.

Dr. Mohan Mandal was nominated as Task
Force member, Animal Biotechnology-I of the
Department of Biotechnology, Govt. of India
from 2014 to 2017.

Dr. Chander Datt, Dr. Vijay Kumar Sharma,
Dr. Nitin Tyagi, Dr. S. S. Kundu, and Dr.
S. S. Lathwal received “Second Prize” for
Bulletin in Hindi “Romanthi Pashuon Mein
Upapachay Vikar: Roktham Avum Upchar”
during Rajbhasha Maas in September, 2014 at
NDRI, Karnal, NDRI Publication No. 100.

Dr. Chander Datt, Dr. S. S. Kundu, Dr.
Veena Mani, Dr. Nitin Tyagi, Dr. V. K.
Sharma and Ms. Nita Sharma received
“Third Prize” for the folder in Hindi “Dairy
pashuon ke aahar mein khanij mishran
milayen: utpadakta badhayen” during
Rajbhasha Maas in September, 2014 at NDRI,
Karnal, NDRI Publication No. 125.

Mr. P. Talukdar, Dr. A. K. Medhi, Mr.
R Bhuyan and Dr. G. Mondal received
“Second Prize” for poster presentation on
the topic “Effect of various levels of protein
on performance in Hampshire crossbred
pigs” during Global Animal Nutrition
Conference-2014 held at Bengaluru from 20
- 227 April, 2014.

Mr. R. Prajapati, Mr. P. S. Minz and Mr. P.
Lanjewar received “Best Poster Award-2"¢
Prize” for the poster paper entitled “In-
line sensors in processing industry for
measurement of parameter and properties”

—— Honours/Awards ——

in National Seminar on Engineering
Interventions for Global Competitiveness
of Indian Dairy Industry held on 8" -9
September, 2014 at ICAR-NDRI, Karnal.

Mr. Christopher Kavimani and Dr. P.
Barnwal received “Consolation Prize” for
the poster paper presentation on “Kheer
ke kuchha abhiyantrikee gun (some
engineering properties of kheer)”, in Hindi
Pakhwada Samaroha celebrations, ICAR-
NDRI, Karnal on 30* September, 2014

Exhibition Stalls of Dairy Cattle Breeding
and Animal Breeding Research Centre
bagged “Third Position” in National Dairy
Mela (25% -27* February, 2015).

Bureau of Indian Standards (BIS), Govt. of
India - has given the responsibility to Animal
Breeding Research Centre, NDRI, Karnal
for developing the Indian Standards for
Instruments related to Artificial Insemination
for Livestock.

Dr. Nishant Kumar received First Prize by
Rajbhasha Vibhaag, NDRI, Karnal for his
Hindi book entitled “Dairy farming ke mul
sidhhant ewam wyawhaarik gyaan” during
Rajbhasha Maas on 15" September, 2014 at
NDRI, Karnal.

Dr. Nishant Kumar received “Third Prize”
by Rajbhasha Vibhaag, NDRI, Karnal for
his Hindi folder entitled “Pashuon Ki
prajanan samasyaaon ki rokthaam ke liye
pashupaalakon ko aawashyak sujhaaw”
during Rajbhasha Maas on 15" September,
2014 at NDRI, Karnal.

Dr. Nishant Kumar received “Consolation

Prize” by Rajbhasha Vibhaag, NDRI, Karnal
for his Hindi paper entitled “Prajanak saando
ki dekhbhaal ewam prabandhan” during
Rajbhasha Maas on 15" September, 2014 at
NDRI, Karnal.

Prof. Kaptan Singh
Solanki, Hon’ble
Governor, Haryana
conferring Doctor of
Science ‘Honoris Causa’
to Dr. Mangala Rai,
Former-DG, ICAR during
13" Convocation of NDRI
& Deemed University



6 RESEARCH FUNDING AND COLLABORATIONS

The scientists of the Institute maintained close liaison with various organizations to exchange information
and acquired current and advanced knowledge in basic and applied fields of Dairy Science. The scientific
competence and excellence of past performance in conducting various research programmes attracted
funds from various organizations/ agencies.

SL. Title of the Project Name of PI Funding Aency Duration
No.
1. Network project on buffalo Improvement-Field Unit Avtar Singh Network 2007-2017
(CIRB Hisar-125001)
2. Network project on buffalo Improvement-Institute A. K. Chakravarty Network 2007-2017
herd (CIRB Hisar-125001)
3. Evaluation and improvement of indigenous cattle of K. P. Ramesha Bangalore Govt. 2011-2014
Malnad region of Karnataka-DAH&VS of Karnataka
4. Genetic diversity and haplotyping of innate immune S. De DBT 2012-2015
genes in Indian cattle and buffalo
5. Network programme on veterinary type culture A.K. Punia ICAR 2010-2017
(VTC)-Rumen Microbes.
6. Micro-encapsulation of Bacteriocins for their R.K.Malik NFBSFARA 2011-14
controlled release.
7. Monitoring of drug residues and other environmental N. K. Goel ICAR Fund 2009-2015
pollutants-outreach project of ICAR
Scheme on Dairy Microbes under Network Mode R. K. Malik Network 2010-15
. Indigenous breed program (Sahiwal Cattle) A. K. Gupta ICAR 2010-2017
10. Deciphering the mechanism of aberrant maternal T.K. Datta NFBSFARA 2010-15
recognition of pregnancy events in sheep and buffalo
under heat and nutritional stress.
11. National initiative on climate resilient Agriculture ~ R. C. Upadhyay CRIDA (ICAR) 2010-17
12. Cost and returns in milk production: Developing Smita Sirohi DAHD 2012-14
standardized methodology and estimates for various
production system.
13. Screening probiotics and prebiotics for expression of Sunita Grover ICMR 2012-15
glucagon like peptide-1(GLP)-1), a satiety inducing
hormone, as prophylactics against diabetes mellitus-2.
14. Anti-Mullerian hormone profile, its characterization Avijit Haldar NER DBT 2012-15
and expression for using as diagnostic marker for Tripura/ S. De
fertility assessment in farm aninals.
15. Early detection of pregnancy in cow and buffalo by A. K. Mohanty NFBSFARA 2012-15
pregnancy associated proteins (PAPs)
16. Establishment of facilities for research and trainingin M. S. Chauhan DBT 2012-16
stem cell technology in pigs.
17. Status of antibiotic resistence among commercially S. K. Tomar ICMR 2012-15
available probiotic bacteria.
18. Diversity study of CLA producing indigenous A.K. Tyagi DBT 2011-2014
butyrivibrio spp its subsequent utilization as a
probiotic for animals and genes expression pattern
of enzymes involved in biohydrogation of fatty acids.
19. Infertility in crossbred bulls:Search for spermatogenic A. Kumaresan NFBSFARA 2012-16
cell markers for early prediction on fertility.
20. Development of transgenic goat for production of M. S. Chauhan NFBSFARA 2012-16
human lactogerrin.
21. Digestive enzymes (a-glucosidase and a-amylase) A.K.Punia DBT 2012-15
probiotics lactic acid bacteria for controlling
postprandial hyperglycemia
22. Diversity of exopolysaccharides produced by lactic Pradip Behare DST 2013-16
acid bacteria
23. Countering Gastrointestinal Tract pathogens by J. K. Kaushik NFBSFARA 2012-2015

Adhesion-Promoting Probiotic Surface Proteins.




—— Research Funded Collaborations ——

24. Upliftment of socio-economic condition of tribal T.K. Dutta ICAR 2012-17
people through integrated livestock farming in north
eastern hill region/eastern part of India -ICAR

25. Imprinted polymers for sensing and removal of Y.S. Rajput NFBSFARA 2013 - 2015
selected antibiotic and pesticide residue

26. Characterization of colostrum Bio-active components Raman Seth MEPI 2012-2014
from different spices (Camel, Sheep and Goat) and
their application in the formulation of Novel Dairy
Products

27. Bioacoustics tool: A novel non-invasive approach S.S. Lathwal DBT 2013-2016
for efficient monitoring of health and productivity
in dairy animals

28. Luteinizing hormone based sensor for estrus detection Dheer Singh NFBSFARA 2013- 2016
in buffaloes

29. Enhancing development competence of oocttes for T.K. Dutta NFBSFARA 2013-2016
better in vitro fertilizing ability.

30. Estimation of hormonal profile, metabolites and Mahendra Singh BRNS (DAE) 2013-15
milk composition during lactation in bovines and CCPI
validation of bovine growth hornone RIA kit.

31. Development of Strip based Detection Tests for Rajan Sharma SERB (MOEFPI) 2013-14
selected Adulterants and Contaminants in Milk.

32. Development of parthenogenetic goat from embryonic M. K. Singh NFBSFARA 2013-2017
stem cells.

33. Healthy Foods: Production of stable and Active Surajit Mandal MFPI 2013-2015
Probiotics.

34. Production of buffalo casein hydrolysates enriched Rajesh Kumar MFPI 2013-2015
with antioxidative and immunomodulatory peptides
and their application for the development of
functional beverage.

35. Mineral bound with based ingredients: Preparation, Sumit Arora MOFPI 2013-15
characterization and application.

36. Development of resilient probiotic foods designed for R. K. Malik DST (Indo 2013-15
the Indian Market conditions. Newzealand)

37. Whey to Biofuel: Bioethanol Production by stress Shilpa Viz NFBSFARA 2013-14
tolerant and metabolically engineered yeast from
whey.

38. Recombinant expression of lactobacilli J. K. Kaushik DBT 2013-2016
aminopeptidases for the production of bioactive
peptides.

39. Preparedness of livestock rearers among the tribal in H. R. Meena ICSSR 2014-2016
Disaster Prone Areas of Uttarakhand.

40. Development of chromatographic and PCR based Vivek Sharma SERB 2013-2014
methodology to ascertain the Quality of milk fat and
its validation under field conditions.

41. Preparation and characterization of nanoemulsions of Bimlesh Mann DST 2014-15
curcumin for their use in functional foods.

42. Onset of Puberty and Induction of Estrus: Role of Mohan Mandal DBT 2014-2017
Kisspeptin (Kissl) in bovine species (Mithun and PI of Cooperating
Cattle). Institute.

43. Development and application of lactic acid bacteria S. K. Tomer (DM) BBSRC Funded 2014-2017
as designer products. joint India-UK

collaboration
project.
44. Niche Area of Excellence (NAE) Scheme entitled N. K. Goel ICAR Funded 2014 -2018

“Development and evaluation of spore based
biosensors for monitoring of pesticides residues in
milk”.




—— Research Funded Collaborations ——

45. Microbial diversity of industrial waste polluted sites A. K. Puniya DBT 2014-2017
of Punjab: Biogeochemical interactions for recycling
of metals and degradation of pollutants.

46. Intellectual property management and transfer/ Y.S. Rajput ICAR 2014-2015
commercialization of Agriculture Technology Scheme.

47. Manipulation of partitioning of nutrients and energy Mahendra Singh BRNS 2014-2017
balance to augment milk production and reproductive
performance in dairy animals-

48. Microbial diversity of Bio-Films in Dairy Niche. R. K. Malik AMAAS 2014-2017

49. Comparative metagenome of human gut of Northand PI of Collaboration DBT 2014-2017
North-eastern region of India” Instt. Sunita Grover

50. Development of Aptamer Based Detection System for Rajan Sharma DBT 2014-17
Aflatoxin M1 in Milk.

51. Controlled release dispensers for delivery of Gautam Kaul DBT 2014-17
semiochemicals.

52. Application of Endocrine Biotechniques for Induction Mohan Mandal (ERS) DBT 2013-14
of Mother-neonate Bonding in Mithun (Bos frontalis).

53. Study of mechanism of probiotic action in persistent Sunita Grover ICMR 2014-2016
diarrhea in children caused by enteroaggregative E.
coli-using a mouse model.

54. “Incentivizing Research in Agriculture” Project-V S.K. Mohanty & S. K. ICAR 2014-17
Semen sexing in cattle. Singla

55. Development of mammalian cell based biosensor Suneel Kumar Onteru DBT 2014-18

prototypes for toxins in commercial milk.

NDRI, Karnal Signs Memorandum of Understanding with Riddet Institute,

New Zealand to promote research and academic collaborations

From back left: Distinguished Professor Harjinder Singh, Distinguished Professor Paul Moughan,
Massey International Relations Director Michael O’Shaughnessy

Bottom row: Professor AK Srivastava, Director and Vice-Chancellor of the National Dairy Research

Institute, Massey University Vice-Chancellor Steve Maharey.



7 EMPOWERMENT OF WOMEN AND
MAINSTREAMING OF GENDER ISSUES

Dairy Extension Division science and also impart skill in these areas so that
. ) o farm women could generate more income from
Thirty Eight women empowerment trainings and  dairying and maintain healthy atmosphere in their

campaigns were organized with the objective to  respective family. By these programme, 600 farm
create awareness in the field of dairying and home  yomen were trained.

Name of the Programme On-campus / Village Total No. of
Courses  Participant
Conducted

Entrepreneurship development on small scale production of On-campus 1 14

tomato paste

Capacity building of farm-women in scientific dairy farming Subri, Shahpur, Bazidpur, 7 111
Kulwehri

Capacity building of farm-women in fruit and vegetables Subri, Bazidpur, 5 68

preservation Kulwehri

Awareness campaign of farm-women in hygiene and health Dungro, Subri 6 103
Kulwabhri,
Bazidpur

Capacity building of farm-women in value added milk products =~ Subri, Kulwahri 7 104
Dungro

Women empowerment of farm-women through SHG Dungro, Dhamanbhari, 8 88
Deepo

Importance of mineral mixture for dairy animals Deepo 1 14

Balanced diet for pregnant and lactating mothers Deepo, Shahpur 3 38
Deepo

Total 38 540

delivered by

k
Patel (Ex-Cha’

¥ P i) 'I_T-I'-" o | Fo

Dr. (Ms) Amrita Patel, Ex-chairperson, NDDB Anand receiving the
1st Dr. Verghese Kurien Memorial Oration Award



Krishi Vigyan Kendra (KVK)

* An off campus training programme on fruits
and vegetables preservation was organized for
32 women in village Kailash of Karnal district.

* Training programme of Five days duration
was conducted for 50 women from various
districts of Haryana state in food processing at
KVK Karnal.

* A training programme was organized on
household food security through kitchen and
nutrition gardening for 15 farm women at
village Pal Nagar of district Karnal.

* A special twelve days training was organized
for 19 women of Karnal district on embroidery
at KVK.

* Three on campus training programmes were
organized for 67 women on processing of fruits
and vegetables at KVK NDRI Karnal to apprise
them on preparation methods of sauses, jams,
pickles etc.

* Two training programmes of three days
duration was organized on milk products
making for 31 women at KVK Karnal.

* Subject matter experts of the Institute delivered
five lectures to nearly 250 farm women of
SHGs, Anganwari workers, Asha workers and
Mahila Sakshar Samooh of different districts of
Haryana for their capacity building.

* Two training programmes of five days duration
were organized on scientific dairy farming for
16 farm women from state of Himachal Pradesh
sponsored by Block Development Office,
Thiyong, Shimla and 40 women from Gujarat
sponsored by Project Director, ATMA, Kutch
at KVK, NDRI Karnal.

Bl o
NDRI survey team at a remote village in Rajasthan

e KVK provided trainings to 170 women on
scientific dairy farming, fish farming, bee
keeping and entrepreneurship development
in milk processing at KVK. The beneficiaries
belonged to various states of the country.

Southern Regional Station, Bangalore

Dairy Entrepreneurship Development of Rural
Women: An Action Research: The study was
conducted to promote two women based Self Help
Group (SHG) working exclusively on dairying
activity. Based on the preliminary survey and
contacts established with local NGOs two women
SHGs on dairying were formed in Suradenapura
village and Hannumanahalli village in association
with local NGOs viz, Peoples Trust and Samastha
Micro Finance, respectively. Suradenapura village
based SHG comprised of ten economically very
poor women members belonging to the weaker
section with poor educational background. This
group was exclusively formed and dairying activity
was promoted as most of them are landless and
sustaining their livelihood only through working
as an agricultural laborers and petty shop keepers.
Through our sustained institute interventions, this
SHG has secured a group loan from Kalpatharu
Grameena Bank and through this money, each
member of this group bought HF crossbred animals
and continuing the dairying activity generating
savings. In case of Hannumanahalli village,
SHG comprised twenty women members from
modest economic background and having small
agricultural land. Primarily, they were sustaining
their livelihood through sericulture activity and also
crop husbandry like paddy, ragi and coconut trees.
Majority of the members were literate. The group
members were motivated to take up the dairying
activity and with a loan from micro finance plus
their own money, they bought HF crossbred animals
and presently continuing dairying activity and
repaying the loans through selling the milk to KMF.
The institute’s interventions included in terms of
counselling the members, orientation training,
providing the technical know- how, on-campus and
on-field demonstrations for do-how skill, exposure
visit, distributions of necessary inputs/literatures
etc. The SHG members were also encouraged to
cultivate fodder through distribution of Maize,
Sorghum, Cowpea and Agathi fodder seed kits.



8 PUBLICATIONS

INSTITUTE PUBLICATIONS

Aggarwal, Anjali (2015) Impact of Heat Stress in
Transition Cows. NDRI Publication No. 129/2015.

Aggarwal, Anjali and Tyagi, Amrish (2015) Khees,
Navjat Bachdon Ke Liye Amrit. NDRI Publication
No. 127/2015.

Bhakat, C., Mandal, A., Karunakaran, M., Garai,
S., Chatterjee, A. and Dutta, T. K. (2014) How to
Formulate a Project Proposal for 10 Dairy Cow Unit
(Technical folder ETF-1), NDRI- Eastern Regional
Station, Kalyani, West Bengal, pp: 6.

Bhakat, M., Mohanty, T. K., Chakravarty, A. K.,
Kumaresan, A., Singh, P. and Gupta, A. K. (2014)
Laboratory Techniques for Frozen Semen Lab. NDRI
Publication. pp :1-127.

Bhakat, M., Mohanty, T. K., Singh, P., Kumaresan,
A., Chakravarty, A. K., Gupta, A. K., Prasad S.
and and Baithalu, R. K.. In Farm Training Mannual.
Artificial Breeding Research Centre, NDRI, Karnal.

Barnwal, P., Minz, P. S, Raju, P. N., Hussain, S. A.
(2014) (Eds) Solar Energy Applications for Dairy
and Food Processing. In: Training Manual of
ICAR sponsored Summer School on “Engineering
interventions in processing and value addition of
milk and milk products”, pp : 11-19. National Dairy
Research Institute, Karnal pp: 1-283.

Chatterjee, A., Garai, S., Goswami, A. and Dutta, T.
K. (2014) Importance of Azolla Farming for Feeding of
Livestock (BTF-4), Eastern Regional Station, ICAR
-NDRI, Kalyani ,West Bengal.

Chatterjee, A., Garai, S., Das, S. K., Mandal, A,
Mondal, M., Karunakaran, M. and Dutta, T. K.
(2014) Dairying in Eastern India: Opportunities &
Challenges, ICAR-NDRI, ERS of Kalyani, Nadia,
West Bengal, pp : 1-86.

Chauhan, M. S,, Singh, M. K,, Manik, R. S,, Singla,
S. K., Palta, P. (2014) Stem Cell Biology. NDRI
Publication. pp: 109.

Chauhan, M. S,, Singh, M. K,, Manik, R. S, Singla,
S. K., Palta, P. (2014) Stem Cell Technology in Farm
Animals. (Edited) NDRI Publication. pp: 366.

Das, S. K. and Chatterjee, A. (2014) ERS-NDRI: Ata
Glance. ERS of NDRI, Kalyani, West Bengal.

Garai, S., Karunakaran. M., Dutta, S., Ghosh, M.
K. and Dutta T. K. (2014) Step by Step Procedure of
Artificial Insemination of Dairy Cows (TFN-BTF-1).

Eastern Regional Station, ICAR -NDRI, Kalyani,
West Bengal.

Garai S, Dutta S, Ghosh, A. and Dutta, T. K. (2014)
Right Time Schedule of Vaccination & Deworming of
Dairy Cattle (TFN-BTF-2) Eastern Regional Station,
ICAR -NDRI, Kalyani, West Bengal.

Garai S, Dutta S, Goswami, A. and Dutta, T. K.
(2014) Dairy Vikash Kendra :The Harbinger of Dairy
Development in Rural West Bengal (TFN-BLTF-12),
Eastern Regional Station, ICAR -NDRI, Kalyani
,West Bengal.

Garai, S., Karunakaran, M., Bhakat, Champalk,
Dutta, S., Mondal, M., Ghosh, M. K. and Goswami,
A. (2014) Kritim Projenan Oh Prathamik Pasu Chikesha
(Edited in local language - Bengali), published by
ICAR-NDRI, ERS of Kalyani, Nadia, West Bengal,
pp: 1-75.

Garai, S., Chatterjee, A., Mandal, A. and
Karunakaran, M. (2014) Scientific Dairy Farming
Practices”, Published by ICAR-NDRI, ERS of
Kalyani, Nadia, West Bengal, pp: 1-59.

Goswami, A, Garai, S., Chatterjee, A., and Dutta, T.
K. (2014) Easy Procedure of Azolla cultivation (BTF-3),
Eastern Regional Station, ICAR -NDRI, Kalyani,
West Bengal.

Grover, S., Aparna, S. V., Rokana, N., H. M. Rashmi,
and Batish, V. K. (2014) Consumer Guide on
Probiotics for Health Applications. 2:1-80. Second
edition.

Grover, S., Prajapati, J. B.,, Aparna, S. V., H. M.,
Rashmi and Batish, V. K. (2014) Probiotic research
and product development carried out in India from
national perspective.1-106

Hussain, S. A,, Patil, G. R., Singh, R. R. B., Meena,
G.S., and Singh, A. K. (2015) Aloe vera supplemented
probiotic lassi. NDRI Publication.

Kumaresan, A., Chakravarty, A. K., Mohanty, T.
K., Bhakat, M. and Baithaliu, R. K. (2014) Laboratory
Techniques for Frozen Semen Evaluation and Quality
Control. NDRI Publication, pp: 1-106.

Laxmi, Anand and Singh, Mahendra (2015)
Pasuvon Mein Probiotic Jivanuon Ki Upyogita. NDRI
Publication No. 126/2015.

Mandal, A., Mondal, M., Karunakaran, M.,
Chatterjee, A., Garai, S. and Dutta, T. K. (2014)
Perspective of Dairying in Eastern and North Eastern



—— Publications ——

India: Challenges Ahead, ICAR-NDRI, ERS of
Kalyani, Nadia, West Bengal, pp : 1-167.

Malik, Meena and Kishor, Braj (2015) A Splendid
Journey of NDRI towards the Glorious Era in Dairy
Research and Eduction. NDRI Publication No.
128/2015.

Meena, B. S., Ponnusamy, K., Meena, H. R,,
Mohammad, Asif, Malik, Meena Singh, Amit,
Wani, Sajad Ahmed (Eds.) (2014) Opportunities
and Challenges in Dairying for Small Farmers in
Compendium of All India Animal Husbandry Officers’
Workshop -2014. NDRI Publication. pp: 1-220.

Mohanty, T. K., Bhakat, M. and Chakravarty, A.
K. (2014) Andrological Examination and Breeding
Soundness Evaluation of Bull. NDRI Publication,
pp: 1-149.

Mohanty, T. K., Bhakat, M., Chakravarty, A. K.
and Baithalu, R. K. (2015) Andrological Examination
and Breeding Soundness Evaluation of Bull. NDRI
Publication, pp:174

Ponnusamy, K. and Sharma, Parvinder (2015)
Gender Sensitization for Development. NDRI
Publication No.130/2015, pp: 1-74.

DAIRY CATTLE BREEDING

Research Papers

Arya, Ashwani, Verma, Archana, Gupta, I. D.,
Shahid, A. Shergojry, Magotra, Ankit, Kumar,
Dhaman and Singh, Arun P. (2015) Molecular
characterization and SNP identification in HSPB1
gene in Murrah buffalo. Indian ]J. Anim. Res.,
48 Online Published Date: 2015-03-10 DOI:
10.5958/0976-0555.2015.00035.7

Chakraborty, Dibyendu, Singh, Avtar, Tantia, M.
S., Verma, Archana and Chakravarty, A. K. (2015)
Genetic polymorphism of BOLA-DRB 3.2 locus
in Sahiwal cattle. Anim. Sci. Reporter., 9 (1): 33-40.

Chopra, Alka, Gupta, I. D., Verma, Archana and
Vohra, V. (2014) Detection of allelic variants in
lactoferrin gene promoter using created restriction
site PCR-RFLP and its association with mastitis. The
Indian |. Anim. Sci., 84 (10): 1068-70.

Chopra, Alka, Gupta, I. D., Verma, Archana and
Vohra, V. (2014) PCR-RFLP analysis of bovine
lactoferrin promoter and its association with
mastitis incidence in crossbred (Karan Fries) cattle.

The Indian J. Vet. Sci., 2 (1): 34-38. www.ijmanager.
org/ index.php/ijvs.

D. Monalisa, Gandhi, R. S, Raja, T. V., Singh, Avtar
and Sachdeva, G. K. (2014) Genetic studies on
monthly test-day milk records in Sahiwal cattle.
Indian ]. Anim. Sci., 84 (6): 706-08.

Das, Ramendra, Gupta, I. D., Verma, Archana,
Singh, Avtar, Chaudhari, Mahesh V., Sailo,
Lalrengpuii, Upadhyay, R. C., Goswami, J. (2015)
Genetic polymorphisms in ATP1A1 gene and their
association with heat tolerance in Jersey crossbred
cows. . Indian J. Dairy Sci., 68 (1): 50-54.

Das, Soumya, , Chakravarty, A. K., Singh, Avtar,
Behera, R., Upadhyay, A. and Shivhare, P. R. (2014)
Determination of critical heat stress zone for fertility
traits using temperature humidity index in Murrah
buffaloes. Indian ]. Anim. Sci., 84 (11): 1181- 84.

Dash, Shaktikant, Gupta, A. K., Singh, Avtar,
Chakravarty, A. K., M., Manoj, Valaslan, Jamuna,
Shivahre, P. R. and Hussain, Altaf (2014) Evaluation
of efficiency of sire model and animal model in
Holstein Friesian crossbred cattle considering first
lactation production and fertility traits. Vety. World,
7(11): 933-37.

Dash, S, Chakravarty, A. K., Singh, A. Upadhyay, A
and Pushp, R.S. (2014 ) Comparison of temperature
humidity index models to identify the best model
for pregnancy rate of Murrah buffaloes in a
subtropical climate. . Vety. Sci. Technolo., 5 (3) pp:
142.

Dongre, V. B., Gandhi, R.S., Singh, Avtar, Sachdeva,
G. K., Singh, R. K. and Gupta, Atul (2013) Influence
of non-genetic factors on fortnightly test day milk
yields and first lactation 305-day milk yield in
Sahiwal cattle. Indian |. Anim. Res., 47 (2): 181-83.

Galmessa, U., Mohanty, T. K., Raina, V. S., Gupta,
A. K. and Prasad, S. (2014) Post-thawed and fresh
spermatozoa motion characteristics of Sahiwal
bulls under computer-assisted semen analyser
(CASA). International ]. Livestock Production, 5 (4)
: 65-70. (DOI: 10.5897/ 1JLP2013.0184, Article no.:
098 AF4C43790).

Gupta, J. P., Kumar, Abhishek, Kaswan, Sandeep,
Chakravarty, A. K, Singh, Avtar and Lathwal, S. S.
(2013) Effect of Management practices on monthly
test-day milk yield in Murrah buffaloes in field
condition. Indian |. Anim. Res., 47 (6): 504-08.



Kokate, L.S., Singh, Avtar, Banu, Rashia, Gandhi, R.
S., Chakravarty, A. K., Gupta, A. K. and Sachdeva,
G. K. (2014) Prediction of 305-day lactation milk
yield based on bimonthly test day values in Karan
Fries cattle. Indian |. Anim. Sci., 48 (2): 103-05.

Krishanender, Dinesh, Verma, Archana, Gupta,
I. D., Thakur, Y. P., Verma, Nishant and Arya,
Ashwani (2015) Identification of polymorphism in
exons 7 and 12 of lactoferrin gene and its association
with incidence of clinical mastitis in Murrah
buffalo. Tropical Anim. Health and Production, 47:
643-47.

Kumar, Sumit, Kumar, Vijay and Chakravarty,
A. K. (2014) Effect of non-genetic factors on first
lactation test day milk yield in Murrah buffaloes.
Ruminant Sci., 3: 99 - 103.

Kumar, Sumit, Kumar, Vijay and Chakravarty,
A. K. (2014) Identifying best predictive model for
weekly test day milk yield using lactation curve
models in Murrah buffaloes. Ruminant Sci., 3 (2),
163-69.

Kumar, Vijay, Chakravarty, A. K., Patil, C. S,,
Valsalan, J., Sharma, R. K. and Mahajan, A. (2014)
Genetic study of first lactation production traits of
Murrah buffalo under Network Project of Buffalo
Improvement. Indian Vety. J., 91 (7) : 26-28.

Kumar, Vijay, Chakravarty, A. K., Patil, C. S,,
Valsalan, J. and Mahajan, A. ( 2014 ) Expected
genetic gain in milk production trait through
progeny testing in Murrah buffalo herds. Indian J.
Anim. Sci., 84 (4): 467 - 69.

Kumar, Vijay, Chakravarty, A. K., Patil, C. S,,
Valsalan, J., Mahajan, A. and Pushp, R. S. (2014)
Comparison of test-day and lactation models of

sire evaluation in Murrah buffalo. Indian ]. Anim.
Sci., 84 (9): 982-85.

Kumar, Vijay Chakravarty, A. K., Patil, C. S,,
Valsalan, J. Mahajan, A., Shivahre, P. R. and
Magotra, A. (2014) Application of monthly test-day
milk yield in Murrah buffalo. Indian |. Anim. Sci.,
84 (11): 1202-05.

Kumar, Vijay, Chakravarty, A. K., Patil, C. S,,
Valsalan, J. and Mahajan, A. (2015) Estimate of
genetic and non-genetic parameters for age at first
calving in Murrah buffalo. Indian J. Anim. Sci., 85
(1): 84-85.

Lalrengpuii, Sailo, Gupta, I. D., Verma, Archana,
Singh, Avtar, Chaudhari, Mahesh Vishwas,/ Das,

—- Publications ——

Ramendra, Upadhyay, R. C., Goswami, J. (2015)
Single nucleotide polymorphism in HSP90AB1
gene and its association with thermo-tolerance in
Jersey crossbred cows. Anim. Sci. Reporter, 9 (2):
43-49.

Manoj, M., Gandhi, R. S, Raja, T. V., Verma,
Archana, Singh, Avtar, Sachdeva, G. K. and Kumar,
Amit (2014) Genetic Parameters of body weights at
different ages in Sahiwal Heifers. Indian |. Anim.
Res., 48 (3): 217-20.

Manoj, M., Gandhi, R. S., Raja, T. V. Ruhil, A. P,,
Singh, Avtar and Gupta, A. K. (2014) Comparison
of artificial neural network and multiple linear
regressions for prediction of first lactation milk
yield using early body weights in Sahiwal cattle.
Indian ]. Anim. Sci., 84 (4): 427-30.

Muhammad, Aslam, M. K., Kumaresan, A., Sharma,
V. K, Tajmul, M. D., Chhillar, S., Chakravarty, A. K.
Manimaran, A. Mohanty, T. K. Srinivasan, A. and
Yadav, S. (2014) Identification of putative fertility
markers in seminal plasma of crossbred bulls
through differential proteomics. Theriogenology,
82 (9): 1254-62.

Panmei, A., Gupta, A. K., Shivahre, P., Bhakat,
M. and Mahesh, Singh, K. (2015) Disposal rate
in different age groups of Karan Fries males in
organized herd. Veterinary World 8(2) : 192-96.

Panmei, A., Gupta, A. K, Shivahre, P. R., Bhakat,
M., Singh, A., Dash, S. K. and Dash, S. (2014)
Mortality pattern of Karan Fries males in an
organized herd. Indian . Dairy Sci., 67 (6).

Sahoo, S. K., Singh, A., Shivhare, P. R., Singh
M., Dash, S. and Dash, S. K. (2014) Prediction of
fortnightly test-day milk yields using four different
lactation curve models in Indian Murrah Buffalo.
Adv. Anim. Vet. Sci., 2 (12): 647-51.

Sahoo, S. K., Singh, A., Gupta, A. K., Chakravarty,
A. K, Singh, M., Ambhore, G. S. (2014) Estimation
of genetic parameters of weekly test-day milk yields
and first lactation 305-day milk yield in Murrah
buffaloes. Vety. World, 7 (12): 1094-98.

Selvan, A. S., Gupta, I. D., Verma, A., Chaudhari,
M. V., Kumar, V. (2014) Cluster of differentiation
14 gene polymorphism and its association with
incidence of clinical mastitis in Karan Fries cattle.
Vety. World, 7 (12): 1037-40.

Selvan, Sakthivel, Gupta, I. D., Archana, Verma,
Mahesh, V., Chaudhari, Shishir Kanungo and



—— Publications ——

Kumar, S. Rajesh (2014) Characterization of
promoter region of CD14 gene and Association
with clinical mastitis in Karan Fries cattle. Indian J.
Anim. Res., 48 (6): 545-47.

Shivahre, P. R., Gupta, A. K., Panmei, A., Bhakat,
M., Chakravarty, A. K., Kumar, V., Dash, S.
K. and Singh, M. (2014) Effect of non-genetic
factors on culling and mortality rate in Murrah
buffalo males. Adv. Anim. Vet. Sci., 2 (12): 657-
661. DOI | http://dx.doi.org/ 10.14737/ journal.
aavs/2014/2.12.657.661.

Shivahre, P., Gupta, A. K., Panmei, A., Bhakat, M.,
Kumar, V., Dash, S. K., Upadhyay, A. and Dash,
S. (2014) Culling pattern in Murrah buffalo males
reserved for breeding at organized herd. Indian J.
Dairy Sci., 67: 6.

Shivahre, P. R., Gupta, A. K., Panmei, A., Bhakat,
M., Kumar, V., Dash, S. and Upadhyay, A. (2014)
Mortality pattern of Murrah buffalo males in an
organized herd. Vety. World, 7 (5): 356-59.

Singh, M., Singh, A, Gupta, A. K., Chakravarty, A.
K., Prakash, V., Singh, A. and Sahoo, S. K.. (2014)
Relative effectiveness of best linear unbiased
prediction-animal model vis-a-vis other sire
evaluation methods for genetic evaluation of
Murrabh sires. Indian J. Dairy Sci., 67 (6): 510-14.

Upadhyay, A., Sadana, D. K., Gupta, A. K., Manoj,
M., Singh, A. and Sachdeva, G. K. (2014) Genetic
parameters estimation of disposal pattern in
Sahiwal cattle. Indian Vet. ].. 91 (12): 38-40.

Upadhyay, A., Sadana, D. K., Gupta, A. K., Manoj,
M., Singh, A. and Shivahre, P. R. (2015) Effect of
genetic and phenotypic parameters on lifetime
performance traits in Sahiwal cattle. Indian Vet. .,
92 (1): 58-60.

Upadhyay, A. Sadana, D. K., Gupta, A. K., Singh,
A., Chakravarty, A. K., Shivahre, P. R, Dash, S,,
Panmei, A., Das, M. K. And Manoj, M. ( 2014 )
Influence of non-genetic factors on disposal pattern
of Sahiwal cattle under an organized farm. Indian
J. Anim. Sci., 84 (11): 1206-10.

Upadhyay, A., Sadana, D. K., Gupta, A. K. and
Singh, A. (2014) Analysis of age and lactation
specific survival rate, stayability and expected
herd life in Sahiwal cattle. Indian J. Anim. Sci., 84
(7): 767-70.

Upadhyay, A., Sadana, D. K., Gupta, A. K,,
Chakravarty, A. K., Dash, S., Das, M. K., Anushree,
M. and Shivahre, P. R. (2014). Age and lactation
specific disposal pattern in Sahiwal cattle and
influence of various genetic and non-genetic
factors: A Review Vety. World, 7 (10): 842-47.

Valsalan, J., Chakravarty, A. K., Patil, C. S., Kumar,
Vijay, Mir, M. A. and Kumar, R. (2014) Assessing
level of pregnancy rate and milk yield in Indian
Murrah buffaloes. International Sci. Index, 8 (12):
803-06.

Valsalan, J., Chakravarty, A. K., Patil, C. S., Dash,
S. K., Mahajan., A. C,, Kumar, Vijay and Vohra, V.
(2014) Enhancing milk and fertility performances
using selection index developed for Indian Murrah
buffaloes. Tropical Animal Health and Prod., 46 (6) :
967-74.

Valsalan, J. Chakravarty, A. K., Singh, A. and
Patil, C. S. (2015) Genetic parameters of fertility
and production traits in Murrah buffaloes. Indian
J. Anim. Res., 48: 1-4.

Verma, A., Rajput, S., De, S.,, Kumar, R,
Chakravarty, A. K., Datta, T. K. ( 2014 ) Genome
wide profiling of sperm DNA methylation
in relation to buffalo (Bubalus bubalis) bull fertility.
Theriogenology, 82 (5): 750-59.

Verma, A., Sandeep, R., Kumar, S., De, S,
Chakravarty, A. K., Kumar, R. and Datta, T. K.
(2014) Differential histone modification status
of spermatozoa in relation to fertility of Buffalo
bulls. J. Cellular Biochemistry, Manuscript Number
: JCB-14-0289.

Vijetha, B.T., Layek, S.S., Kumaresan, A., Mohanty,
T. K., Gupta, A. K. Chakravarty, A. K., Manimaran,
A. and Prasad, S. (2014) Effect of pedigree and
exotic genetic inheritance on semen production
traits of dairy bulls. Asian Pacific ]. Reprod., 3 (1):
13-17.

Vijetha, B. T., Rajak, S. K., Layek, S. S., Kumaresan,
A., Mohanty, T. K., Chakravarty, A. K., Gupta, A.
K., Muhammad, Aslam, M. K., Manimaran, A. and
Prasad, S. (2014) Breeding soundness evaluation in
crossbred bulls: Can testicular measurements be
used as a tool to predict ejaculate quality? Indian J.
Anim. Sci., 84 (2): 79-82.



LIVESTOCK PRODUCTION AND
MANAGEMENT

Research Papers

Abdullah, Muzamil, Mohanty T. K., Kumaresan,
A.Mohanty, A. K., Madkar, A. R., Baithalu, Rubina
K. and Bhakat, Mukesh (2014) Early pregnancy
diagnosis in dairy cattle: Economic importance
and accuracy of ultrasonography. Adv. Anim. Vet.
Sci., 2 (8): 464-67. DOl http:/ / dx.doi.org/10.14737 /
journal.aavs/2014/2.8.464.467.

Bharti, P. K., Kamboj, M. L. and Kumar, Pardeep
(2014) Health performance of crossbred Indian
dairy calves reared on whey based commercial milk
replacer. Indian |. Anim. Sci., 84 (5): 580-83.

Bhakat, M., Mohanty, T. K., Gupta, A. K., Mohanty,
A. K., Abdullah, M. (2014) Effect of filtration of low
grade ejaculates on semen quality parameters at

refrigerated temperature (4-7°C). Advances in Anim.
and Vety. Sci., 2 (11): 625-31.

Bhakat, M., Mohanty, T. K., Gupta, A. K. and
Abdullah, M. (2014) Effect of season on semen
quality of crossbred (Karan Fries) bulls. Advances
in Anim. and Vety. Sci., 2 (11): 632-37.

Bhakat, M., Mohanty, T. K., Singh, S., Gupta, A. K,,
Chakravarty, A. K., Singh, P. (2015) Influence of
semen collector on semen characteristics of Murrah
buffalo and Crossbred bulls. Adv. Anim. Vet. Sci.,
3 (4): 253-58.

Boro, Prasanta, Kumaresan, A., Singh, A. K., Gupta,
Dheerendra, Kumar, Sudarshan, Manimaran, A.,
Mohanty, A. K., Mohanty, T. K., Pathak, Rupal,
Attupuram, Nitin M., Baithalu, R. K and Prasad,
Shiv (2014) Expression of short chain fatty acid
receptors and pro- inflammatory cytokines in utero-
placental tissues is altered in cows developing
retention of fetal membranes. Placenta, 53 : 455-60.
http://dx.doi.org/10.1016/j.placenta.2014.04.009

Chandra, R., Mehla, R. K., Singh, Mahendra, Singh,
Magan and Tyagi, N. (2014) Azolla: A boon for
livestock”. Livestock Tech., 4 (12): 16-17.

Gonzédlez, R., Kumaresan, A., Bergqvist, A.
S. and Sjunnesson, Y. C. B. (2014) An altered
environment caused by blood plasma collected
after adrenocorticotropic hormone administration
during the preovulatory period in the sow
negatively affects in vitro fertilisation by disturbing
spermatozoa function in the pig. Theriogenology, 83
(7): 1128-39.

—- Publications ——

Jingar S. C., Mehla, R. K., Singh, M. and Pankaj L.
(2014) Effect of stages and level of milk production
on mastitis incidence in cows and Murrah buffaloes.
J. Bio Innov., 3 (3): 117-23.

Jingar, S. C.,, Mehla, R. K., Singh, M. and Roy, A.
K. (2014) Lactation curve pattern and prediction of
milk production performance in crossbred cows. J.
Vety. Medicine, 2014:1-6.

Jingar, S., Mehla, R. K., Singh, Mahendra and Roy, A.
K. (2014) Lactation curve pattern and prediction of
milk production performance in crossbred cows. .
Vet. Med., http:/ / dx.doi.org/10.1155/2014 /814768.

Jingar, S. C,, Mehla, R. K,, Singh. M., Kumar, A.,
Kantwa S. C. and Singh, N. (2014) Comparative
study on the incidence of mastitis during different
parities in cows and buffaloes. Indian . Anim. Res.,
48 (2): 194-97.

Kumar, S., Mehla, R. K., and Singh, M. (2014)
Effect of Shatavari (asparagus racemosus) on milk
production and immune modulation in Karan Fries

crossbred cows. Indian ]. Traditional Knowledge, 13
(2) 404-08.

Kumar, Pradeep, Kumar, Dharmendra, Sikkaa, P.
Singh, P. (2015) Sericin supplementation improves
semen freezability of buffalo bulls by minimizing
oxidative stress during cryopreservation. Anim.
Reprod. Sci., 152 : 26-31.

Kumar, Dharmendra, Kumar, Pradeep, Singh,
Pawan, Yadav, S.P., Yadav, P.S. (2014) Assessment
of sperm damages during different stages of
cryopreservation in water buffalo by fluorescent
probes. Cytotechnology, 66 (5).

Kumari, Susavi, Prasad, Shiv, Kumaresan, A.,
Manimaran, A., Patbandha, T. K., Pathak, R. Boro,
P., Mohanty, T. K. and Ravi, S. K. (2014) Risk
factors and impact of retained fetal membranes
on performance of dairy bovines reared under
subtropical conditions. Tropical Anim. Health and
Prod., 47(2) : 285-90. DOI: 10.1007/s11250-014-
0717-z.

Kumaresan, A., Gonzalez, R., Johannisson, A.
and Berqvist, A. S. (2014) Dynamic quantification
of intracellular calcium and protein tyrosine
phosphorylation in cryopreserved boar
spermatozoa during short time incubation with
oviductal fluid. Theriogenology, 82 (8) : 1145-53. DOI:
10.1016/j.theriogenology.2014.07.029.



—— Publications ——

Manimaran, A., Kumaresan, A., Sreela, L., Boopathi,
V. and Prakash, M. Arul (2014) Effects of clinical
mastitis on days open in dairy cattle and buffaloes.
The Indian Vety. ]., 91 (12) : 67-68.

Muhammad Aslam, M. K., Kumaresan, A.,
Sharma, Vinay K., Tajmul, Md, Chhillar, Shivani,
Chakravarty, A. K., Manimaran, A., Mohanty,
T. K., Srinivasan, A. and Yadav, Savita (2014)
Identification of putative fertility markers in
seminal plasma of crossbred bulls through
differential proteomics. Theriogenology, 82 (9):
1254-62.

Prakash, M. Arul, Manimaran, A., Kumaresan, A.,
Layek, S.S., Sreela, L., Mohanty, T. K. and Chand,
S. (2014) Influence of uterine infection on outcome
of prostaglandin F2a treatment in dairy animals.
The Indian Vety. J., 92(1): 12-14.

Prakash, M. Arul, Kumaresan, A., Manimaran, A.,
Joshi, Rahul Kumar, Layek, S. S., Mohanty, T. K.
and Divisha, R. (2014) Sexing of spermatozoa in
farm animals: A mini review. Advances in Anim.
and Vety. Sci., 2 (4): 226-32. http:/ /dx.doi.org/
10.14737/ journal.aavs/2014/2.4.226.232.

Rajak, S. K., Kumaresan, A., Gaurav, M. K.,
Layek, S. S., Mohanty, T. K., Muhammad Aslam,
M. K., Tripathi, U. K., Prasad, Shiv and De, S.
(2014) Testicular cell indices and peripheral blood
testosterone concentrations in relation to age and
semen quality in crossbred (Holstein Friesian x
Tharparkar) bulls. Asian Australian J. Anim. Sci., 27:
1554-61. DOI: 10.5713 / ajas.2014.14139.

Rajak, S. K., Tripathi, U. K., Attupuram, N. M.,
Boro, P., Layek, S. S., Aslam, M. K. M., Kumaresan,
A.,Mohanty, T. K., Sreela, L. and Prakash, M. Arul
(2014) Relationship of blood and seminal plasma
testosterone concentrations with semen quality in
crossbred bulls. Indian ]. Dairy Sci., 67 (2): 162-67.

Rajak, S. K., Kumaresan, A., Gaurav, M. K,, Layek,
S. S., Muhammad Aslam, M. K., Manimaran, A.
and Mohanty, T. K. (2014) Glial cell line derived
neurotrophic factor (GDNF) concentrations in
seminal plasma of crossbred bulls producing good
and poor ejaculates. Indian Vety. J., 91 (10): 32-34.

Tomar, S. K. Patil, L. N., Singh, Pawan and Kundu,
S. S. (2014) Effect of feeding various energy levels
on nutrient utilization and growth in male buffalo
calves. |. Anim. & Plant Sci., 24 (1): 33-35.

Tripathi, U. K., Aslam, M. K. M., Pandey S,,
Nayak, S., Chhillar, S., Srinivasan, A., Mohanty,

T., Kadam, P. H., Chauhan, M., Yadav, S. and
Kumaresan, A. (2014). Differential proteomic
profile of spermatogenic and Sertoli cells from
peri-pubertal testes of three different bovine
breeds. Front. Cell Dev. Biol., 2:24. doi: 10. 389/
fcell.2014.00024.

Verma, K. K., Prasad, Shiv, Mohanty, T. K.,
Kumaresan, A., Layek, S. S., Patbandha, T. K. and
Chand, S. (2014) Improving conception rate in
buffaloes (Bubalus bubalis): management tools to
improve estrus detection efficiency and accuracy.
Indian |. Dairy Sci., 67 (2): 154-57.

Verma, K. K., Prasad, Shiv, Kumaresan, A.,
Mohanty, T. K., Layek, S. S., Patbandha, T. K.
and Chand, S. (2014) Characterization of physico-
chemical properties of cervical mucus in relation
to parity and conception rate in Murrah buffaloes.
Vety. World, 7 (7): 467-71.

Verma, K. K., Prasad, Shiv, Mohanty, T. K.,
Kumaresan, A., Layek, S. S., Patbandha, T. K. and
Kantwa, S. C. (2014) Behavioural signs of estrus
in different parity of murrah buffaloes (Bubalus

bubalis): a comparative study. Indian |. Anim. Res.,
48 (6): 620-24.

Book Published

Kamboj, M. L., Prasad, Shiv, Oberio, P. S.,
Manimaran, A. Lathwal, S. S. and Khushboo,
Gupta (2014) National Code of Practices for the
Management of dairy Animals in India, National
Dairy Research Institute, Karnal and World Animal
Protection. pp: 80

Srivastava, A. K., Kumaresan, A., Manimaran, A.
and Prasad, Shiv (2014) Mastitis in dairy animals:
An Update. Published by Satish Serial Publishing
House, New Delhi.

ARTIFICIAL BREEDING RESEARCH
CENTRE

Research Article

Bhakat, M. Mohanty, T. K., Gupta, A. K,,
Chakravarty, A. K., Singh, P., Abdullah, M. (2015)
Effect of HS and BQ vaccination on semen quality
parameters of Murrah buffalo bulls. J. Inf. Mol.
Biol., 3 (1): 24-27.

Panmei, A., Gupta, A. K., Shivare, P. R., Bhakat,
M. Singh, Avtar, Dash, S. K. and Dash, S. (2014)
Mortality pattern of Karan Fries males in an
organized herd. Indian |. Dairy Sci., 67(6): 515-518.



Shivare, Pushp Raj, Gupta, A. K., Panmei, A.,
Bhakat, M., Kumar, V., Dash, S. K., Upadhayay,
A. and Dash, S. (2014) Culling pattern in Murrah
buffalo males researved for breeding at organized
herd. Indian ]. Dairy Sci., 67 (6): 519-22.

Shivahre, P. R., Gupta, A. K., Panmei, A., Bhakat,
M., Chakravarty, A. K., Kumar, V., Dash, S. K,
Singh, Manvendra (2014) Effect of non-genetic
factors on culling and mortality rate in Murrah
buffalo males. Adv. Anim. Vet. Sci 2 (12): 657-661.

DAIRY CATTLE PHYSIOLOGY

Research Papers

Banerjee, D., Upadhyay, R. C., Chaudhary, Umesh
B., Kumar, Ravindra, Singh, Sohanvir, Ashutosh,
Das, Tapan K. and De, Sachinandan (2014) Seasonal
variations in physio-biochemical profiles of Indian
goats in the paradigm of hot and cold climate.
Biological Rhythm Res., DOI: http:/ / dx.doi.org/10.
1080,/09291016.2014.984999.

Chandra, G., Aggarwal, A., Kumar, M., Singh, A.
K., Sharma, V. K. and Upadhyay, R. C. (2014) Effect
of additional vitamin E and zinc supplementation
on immunological changes in peripartum Sahiwal
cows. J. Anim. Physiol. Anim. Nutr., DOIL: 10.1111/
jpn.12190.

Chandra, G. and Aggarwal, A. (2014) Effect of
vitamin E and zinc supplementation on liver
enzymatic profile of pre- and post-partum Sahwal
cows. Indian |. Anim. Sci., 84 (5): 507-10.

Das, K. S, Singh, J. K., Singh, G., Upadhyay,
R. C., Malik, R. and Oberoi, P. S. (2014) Heat
stress alleviation in lactating buffaloes: Effect on
physiological response, metabolic hormone, milk
production and composition. Indian ]. Anim. Sci.,
84 (3): 275-80.

Dipak, B., Upadhyay, R. C., Chaudhary, U.
B., Kumar, R., Singh, S. V., Ashutosh, Jagan
Mohanarao G., Shamik P., Mukherjee, A., Das, T.
K., De, S. (2014) Seasonal variation in expression
pattern of genes under HSP70. Cell Stress and
Chaperones 19:401-08.

Goud, T.S,, Rani, R., Ashraf, S., Kumar, A., Renuka,
Sirohi, S. K., Puniya, A. K. and Upadhyay, R.C.
(2014) Effect of trigonella foenum-graecum-
brassica juncea on methane production in buffalo
and cross breed cattle. Int. |. Adv. Res., 2(1): 1041-47.

—- Publications ——

Hooda, O. K. and Upadhyay, R.C. (2014)
Physiological responses, growth rate and blood
metabolites under feed restriction and thermal
exposure in kids. J. Stress Physiol. & Biochem., 10
(2): 214-27.

Kolli, V., Upadhyay, R. C. and Singh, D (2014)
Peripheral blood leukocytes transcriptomic
signature highlights the altered metabolic pathways
by heat stress in zebu cattle. Res. Vet. Sci., 96 (1):
102-10.

Kumar, Anil, Ashraf, Syma, Goud, T. Sridhar,
Grewal, Anita, Singh, S. V., Yadav, B. R. and
Upadhyay, R. C. (2014) Comparative genome
integrity of riverine buffalos (Bubalus bubalis) under
tropical climatic conditions. Indian J. Dairy Sci., 67
(6) : 1-6.

Kumar, Arvind, N. Anand Laxmi, Rai, Kuldeep
and Bainda, Ashok (2015) Optimization of buffalo
spermatozoa transfection with pbIFN-tau-EGFP
gene by simple incubation technique, Indian J. Anim.
Sci., 49 (1) : 14-19.

Kumar, Bharath B. S., Sujata, Pandita, Prakash, B.S.,
Mallick, Smrutirekha, Mohanty, T. K., Mandal, D.
K. and Mili, Bhabesh (2013) Luteinizing hormone,
testosterone and total estrogens response to
exogenous GnRH in crossbred bulls with differing
semen quality. Doi.org/10.1016/].1ivsci.2015.01.019.

Kumar, Amit and N. Anand Laxmi (2015) Role of
IGF I in male and female reproduction in bovines:
A review, Asia Pacific |.R., 1 (24): 17-25.

Kumar, S., Dagar, S. S., Ebrahimi, S.H., Malik,
R. K., Upadhyay, R. C. and Puniya A. K. (2014)
Prospective use of bacteriocinogenic pediococcus
pentosaceus as direct-fed microbial having
methane reducing potential. J. Integrative Agri.e
Advance., DOI: 10.1016/52095-3119 (14) 60832-7.

Kumar, S., Choudhury, P. K., Carro, M. D., Griffith,
G.W., Dagar, S.S., Puniya, M., Calabro, S., Ravella,
S. R, Dhewa, T., Upadhyay, R. C., Sirohi, S. K.,
Kundu, S.S., Wanapat, M. and Puniya, A. K. (2014)
New aspects and strategies for methane mitigation
from ruminants. Appl. Microbiol. Biotechnol., 98 (1):
31-44.

Lavania, P., Jingar S. C., Singh, M., Roy, A. K.,
Kumar, A., Singh, N. and Kantwa, S. (2014)
Adoption of goat production practices in Southern
Rajasthan; Indian |. Dairy Sci., 67 (3): 265-67.



—— Publications ——

Lavania, P., Jingar, S. C.,, Singh, M., Roy, A. K,,
Kumar, A., Singh, N. and Kantwa, S. C. (2014)
Growth performance of Marwari lambs under
grazing with varying levels of concentrate
supplementation. Indian Vet. ]., 91(11) : 70-72.

Lavania, P., Jingar, S., Singh, M., Roy, A. K.,
Kumar, A., Singh, N and Kantwa, S. (2014) Growth
performance of Marwari lambs grazing with

varying levels of concentrate supplementation.
Indian Vet. J., 91(11): 71-72.

Lavania, P., Jingar S., Singh M., Roy, K A., Kumar,
A, Singh, N., and Kantwa S. (2014).Adoption of
goat production practices in Southern Rajasthan,
Indian ]. Dairy Sci., 67(3): 265-67.

Maibam, U., Singh, S. V., Singh, A. K., Kumar, S.
and Upadhyay, R. C. (2014) Expression of skin
color genes in lymphocytes of Karan Fries cattle
and seasonal relationship with tyrosinase and
cortisol. Tropical Anim. Health and Product., 46 (6):
DOI: 10.1007 /s11250-014-0620-7.

Maibam, U., Singh, S.V., Upadhyay, R. C., Baliyan,
Beenam, Kapoor, Suresh and Singh, A. K. (2014)
Expression of genes related to skin colour and
their relationship with thyroidal hormones and
tyrosinase enzyme during summer and winter
season in Tharparkar cattle. . Environment Res. &
Development, 9 (1):113-19.

Maurya, P. K., Aggarwal, Anjali, Singh, S. V.,
Chandra, Gulab, Singh, A. K. and Chaudhari, B.
K. (2014) Effect of vitamin E and zinc on cellular
antioxidant enzymes in Karan Fries cows during
transition period. Indian |. Anim. Res., 48 (2): 109-19.

Mili, Bhabesh, Pandita, Sujata, Mohini, Madhu,
Ashutosh, Manju and Kumar, Bharath B. S. (2014)
Effect of vitamin supplementation to dry buffaloes
on dry matter intake, body condition score,

metabolic shifts pre and post partum. Indian J. Anim.
Res., 48 (6) : 556-63.

Mohanrao, J., Mukherjee, A., Banerjee, D., Gohain,
M., Dass, G., Brahma, B., Datta, T. K., Upadhyay, R.
C.and De, S. (2014) HSP70 family genes and HSP27
expression in response to heatand cold stress in vitro
in peripheral blood mononuclear cellsof goat (Capra
hircus). Small Rum. Res., 116 (2): 94-99.

Mohapatra, S. K., Singh, S., Kumar, S., Dang, A. K.,
Datta, T. K., Das, S. K., Mohanty, T. K., Kaushik
J. K. and Mohanty, A. K. (2014). Comparative
expression profiling of insulin-like growth factor
binding protein-5 in milk of Bos indicus and Bubalus

bubalis during lactation. Animal : An International
J. Animal Bioscience, 12/2014; DOI:10.1017/
S1751731114002985.

Naik, S.V., Singh, M., and Sehgal J. P. (2014) Effect
of hot humid and winter season on circulatory
catecholamine, milk composition and physiological
responses in cows. . Bio. Innov., 3 (3):135-43.

Naik, S.V., Singh, M., and Sharma, H.D. (2014) Short
term changes in plasma hormones, metabolites, milk
yield and physiological responses in epinephrine
administrated cows. J. Bio. Innov., 3 (2): 63-72.
(www.jbino.com).

N. Anand Laxmi and Sehgal J. P. (2014) Relationship
between plasma IGF I , body weight and age
at puberty in low body weight Murrah calves
and effect of supplementation of fermented
yeast culture in the improvement of productive
parameters. [.].A.B.R.,4 (3) : 369-73.

N. Anand Laxmi, Gorakhnath and Prasad, Shiv
(2014) Efficacy of blood plasma IGF I as a marker
and implications of fermented yeast culture in
improvement of growth performance of low body
weight Murrah buffalo calves. Asia Pacific |.R., 1
(14): 42-52.

Pampori, Z. A., and Pandita, Sujata (2014) Age
and sex related variability in physiological and
immune responses to endotoxin challenge in
Murrah buffaloes (Bubalus bubalis). |. Applied Anim.
Res., *DOI*10.1080/09712119.2014.883318 Feb 2014
published online.

Parva, M. and Upadhyay, R. C. (2014) Heat shock
protein 72 expression of Sahiwal and Karan-Fries
during thermal stress. Indian ]. Dairy Sci., 67 (2).

Rajesh G., Singh M., Roy, A. K. and Singh,
Sukhjinderjit (2014) Effect of prilled fat
supplementation on milk yield composition and
plasma hormones in early lactation crossbred cows.
J. Bio. Innov., 3 (4) : 216-24.

Rajesh G., Singh, M., Roy, K. A., and Singh, S.
(2014) Effect of prilled fat supplementation on milk
yield, composition and plasma hormones in early
lactation crossbred cows. J. Bio. Innov., 3 (4): 216-24.

Singh, M., Prakash, B. S. and Mullick, S. (2014)
Hormone release, milk production and composition
in Murrah buffaloes milked by hand and machine.
Indian |. Anim. Res., 48 (5) : 444-47.



Singh, S.V., Hooda, O. K., Narwade, Baban, Beenam
and Upadhyay, R. C. (2014) Effect of cooling
system on feed and water intake, body weight gain
and physiological reponses of Murrah buffaloes
during summer conditions. Indian ]. Dairy Sci., 67
(5):426-31.

Somal, A. and Aggarwal, A., (2014) Effect of
thermal stress on plasma levels of IgG, leptin and
IGF-1 of transition Sahiwal and Karan Fries cows.
Vety. Res. International, 2 (3): 68-73.

Swain D. K., Kushwah, M. S., Kaur, M., Dang, A.
K. (2015) Neutrophil dynamics in the blood and
milk of crossbred cows naturally infected with
Staphylococcus aureus. Vet.World, 8 (3): 336-45.

Swain, D. K., Kushwaha, M. S., Kaur, M., Mohanty,
A. K. and Dang, A. K. (2014) Formation of NET,
phagocytic activity, surface architecture, apoptosis
and expression of toll like receptors 2 and 4 (TLR2
and TLR4) in neutrophils of mastitic cows. Vet. Res.
Commun., 38 (3): 209-19.

Vyankati, P. A. and N. Anand Laxmi (2014) Effect of
thermal stress on caprine hepatocyte’s antioxidant
enzymes activity and TGF  secretion in vitro. .
Stress Physio. Biochem., 10 (2): 85-93.

Popular Articles

Lavania P., Jingar, S. and Singh, M. (2014) Bakri
palan ka arthsastra. Livestock Tech., 3 (11): 26-27.

Roy, A. K. (2014) Control of green house gases in
dairying. Livestock Technology, 4 (3): 28-29.

Roy A. K., Singh, Mahendra, Sehgal J. P. (2014)
Significance of energy metabolism during transition
period in dairy cows. Livestock Tech., 3 (12): 28-30.

DAIRY CATTLE NUTRITION

Research Papers

Amrutkar, S. A., Thakur, S. S. and Panwar, S.
P. (2014) Economics of supplementing rumen
protected methionine and lysine in the ration of
lactating crossbred cows. Indian ]. Anim. Nutr.,
31(1): 14-19.

Amrutkar, S. A, Thakur, S.S. and Pawar, S. P. (2014)
Response of rumen protected methionine and lysine
supplementation on milk production, composition
and nutrient utilization in periparturient dairy
cows. Indian |. Anim. Nutr., 31 (2): 110-14.

—- Publications ——

Chererayi, J., Thakur, S.S., Kaur, J. and Mahesh, M.
S. (2014) Effect of replacing groundnut cake with
guar meal (Cyamopsis tetragonoloba) in concentrate
with and without added sweetener and flavor on

the performance of Sahiwal calves. Indian |. Anim.
Nutr., 31(2): 138-42.

Das, L. K., Kundu, S. S., Datt, Chander and Kumar,
D. (2014) Nutritional evaluation of some forage
feeds of ruminants using TDN based model of
National Research Council- 2001. The Ecoscan., 8:
367-73.

Das, L. K., Kundu, S. S., Kumar, D. and Datt,
Chander (2014) Assessment of energy content of
some tropical concentrate feeds of ruminants using
model of National Research Council- 2001. Indian
J. Sci. Tech., 7 : 1999-2006.

Das, L. K, Kundu, S. S., Kumar, D. and Datt,
Chander (2015) Fractionation of carbohydrate and
protein content of some forage feeds for ruminants
for nutritive evaluation. Vet. World, 8 (2): 197-202.

Das, L. K., Kundu S. S., Datt, Chander and
Kumar, D. (2014) Fractionation and evaluation
of carbohydrate and protein content of some

concentrate feeds for ruminants. Indian |. Anim.
Nutr., 31: 333-39.

Das, L. K., Kundu, S. S., Kumar, D. and Datt,
Chander (2014) The evaluation of metabolizable
protein content of some indigenous feedstuffs used
in ruminant nutrition. Vet. World, 7: 257-61.

Das, T. K., Mani, V., Kaur, H., Kewalramani,
N and Banerjee, D. (2014) Effect of vitamin E
supplementation on production performances in
arsenic exposed goats. Indian |. Anim. Sci., 84 (6):
62-70.

Deka, R.S., Mani, V., Kumar, M., Zade, S.S., Tyagi,
A. K. and Kaur, H. (2014) Body condition, energy
balance and immune status of periparturient
murrah buffaloes (Bubalus bubalis) supplemented
with inorganic chromium. Biol Trace Elem. Res., DOI
0.1007/s12011-014-0069-6.

Deka, R. S., Mani, V., Kumar, M., Zade, S. S.,
Upadhaya R. C. and Kaur, H. (2014) Effect of
additional chromium supplementation on health
status, metabolic responses, and performance
traits in periparturient murrah buffaloes (Bubalus
bubalis). Biol Trace Elem Res., DOI 10.1007/s12011-
014-0173-7.



—— Publications ——

Grewal, R. S., Tyagi, N., Lamba, ]. S., Ahuja, C. S.
and Saijpaul, S. (2014) Effect of bypass fat and niacin
supplementation on the productive performance
and blood profile of lactating crossbred cows under
field conditions. Anim. Nutr. Feed Technol., 14: 573.

Kamna, Saini, Tomar, Sudhir K., Sangwan,
Vikas and Bhushan, Bharat (2014) Evaluation of
Lactobacilli from human sources for uptake and
accumulation of selenium. Biol Trace Elem Res.,
160:433-436.

Khan, N., Kewalramani, N. and Singh, M. (2014)
Effect of supplementation of Niacin on milk yield
and its composition in lactating crossbred cows
during summer. Indian |. Anim. Nutr., 31: 124-30.

Khan, H. M., Mohanty, T. K., Bhakat, M., Gupta,
A. K, Tyagi, A. K. and Mondal, G. (2015) Effect
of vitamin E and mineral supplementation on

biochemical profile and reproductive performance
of buffaloes. Buff. Bull., 34 : 63-78.

Khan, H. M., Mohanty, T. K., Bhakat, M. Gupta,
A. K, Tyagi, A. K. and Mondal, G. (2015) Study
on micro-mineral status of buffaloes during

peripartum period in different seasons. Buff. Bull.,
34 : 86-91.

Khan, H. M., Mohanty, T. K., Bhakat, M., Gupta,
A. K. and Mondal, G. (2015) Effect of vitamin E
and mineral supplementation during peri-partum
period on BCS, body weight and calf performance
in murrah buffaloes. Buff. Bull., 34 : 79-85.

Kumar, G., Singh, M., Kumar, R., Yadav, R. K., Datt,
Chander, Paul, K., Soni, P. G. and Chauhan, A.
(2015) Yield and quality of fodder turnip as affected
by nitrogen application and weed management
during lean period. Indian ]. Anim. Nutr., 32 : 57-62.

Kumar, M., Kaur, H., Deka, R. S., Mani, V., Tyagi,
A. K. and Chandra, G. (2015) Dietary inorganic
chromium in summer-exposed buffalo calves
(Bubalus bubalis): Effects on biomarkers of heat
stress, immune status, and endocrine variables. Biol
Trace Elem. Res., DOI 10.1007 /s12011-015-0272-0.

Kumar, V., Tyagi, A. K., Thakur, S. S., Kundu,
S.S. and Kale, V. R. (2014) Effect of feeding total
mixed ration on productive performance and blood
biochemical profile in lactating Murrah buffaloes.
Indian ]. Anim. Nutr., 31 (4): 329-32.

Kumari, A., Kumar, P.,, Ahmad, E., Singh, M.,
Kumar, R., Yadav, R. K., Chander Datt and
Chinchmalapure, A. (2014) Fodder yield and

quality of oats fodder (Avena sativa) as influenced
by salinity of irrigation water and applied nitrogen
levels. Indian |. Anim. Nutr., 31: 266-71.

Mahesh, M. S. and Mohini, M. (2015) Evaluation
of Crinipellis sp. treated wheat straw based diet for
ruminants under in vitro system. Indian J. Anim.
Nutr., 32 : 25-29.

Miri, H. V., Ebrahimi, S. H. and Tyagi A. K. (2015)
The effect of cumin (Cuminum cyminum) seed
extract on the inhibition of PUFA biohydrogenation
in the rumen of lactating goats via changes in the
activity of rumen bacteria and linoleate isomerase
enzyme. Small Rumi. Res., 125 : 56-63.

Mondal, G., Kakati, B. K., Bhakat, M. and Mughal,
A. H. (2014) Feeding practices and strategic
supplementation to augment milk production in
Kargil. Indian ]. Anim. Nutr., 31: 306-10.

Mondal, G, Kakati, B. K. and Roy, B. (2015)
Performance of Changthangi x non-descript goats
in Kargil (Ladakh). Indian |. Small Ruminants, 21:
20-23.

Paul, K., Chopra, N. K., Soni, P. G., Kumar, R. and
Mondal, G. (2014) Influence of different nitrogen
levels and weed control on yield and chemical
composition of mustard (Brassica rapa L. sub.
chinensis) fodder. Indian . Anim. Nutr., 31: 400-03.

Pawar, S. P., Kewalramani, N., Thakur, S. S. and
Kaur, J. (2015) Effect of dietary rumen protected
choline supplementation on milk choline content in
crossbred cows. Indian . Anim. Nutr., 32 (1): 22-29.

Prusty, S., Kundu, S. S., Chander Datt., and Bala,
P. A. (2014) Prediction of effective dry matter and
fibre degradability of tropical roughages. Indian J.
Anim. Nutr., 31: 367-71.

Roy, D., Tomar, S. K. and Kumar, V. (2014) Rumen
modulatory effect of thyme, clove and peppermint
oils in vitro using buffalo rumen liquor. Vet. World,
8:203-07.

Roy, D., Tomar, S. K., Sirohi, S. K., Kumar, V. and
Kumar, M. (2014) Efficacy of different essential oils
in modulating rumen fermentation in vitro using
buffalo rumen liquor. Vet. World, 7 (4): 213-18.

Sai, S., Thakur. S. S., Kewalramani, N. and
Chaurasia, M. (2014) Effect of supplementation of
rumen protected methione plus lysine on growth
performance, nutrient utilization and some blood



metabolites in calves. Indian |. Anim. Nutr., 31 (1):
1-7.

Saroha, V., Kumar, D., Shrama, A., Kumar, Jaya,
Tyagi, A. K., Naga, R. K. and Dixit, S. P. (2014)
Quantitative analysis of fatty acids in Indian goat
milk and its other livestock. J. Livestock Sci., 5: 1-8.

Satish, Z., Veena, M., Deka, R. S., Kumar, M., Kaur
H and Kewalramani, N. and Tyagi, A. K. (2014)
Energy metabolites, lipid variables and lactation
performance of periparturient Murrah buffaloes
(Bubalus bubalis) fed on diet supplemented with
inorganic chromium. Biol. Trace Elem. Res., DOI
10.1007/512011-014-0010-z.

Sharma, V. C., Mahesh, M. S., Mohini, M., Chander
Datt and Nampoothiri, V. M. (2015) Nutrient
utilization and methane emissions in Sahiwal
calves differing in residual feed intake. Arch. Anim.
Nutr., 68: 345-57.

Sheikh, F. A., Kewalramani, N, Thakur, S. S. and
Mir, I. A. (2014) Effect of supplementation of rumen
protected methionine+lysine and choline on milk

production in crossbred cows. Indian J. Anim Nutr.,
31 (2): 148-51.

Singh, M., Sehgal, J. P., Roy, A. K., Pandita, S. and
Rajesh, G. (2014) Effect of prill fat supplementation
on hormones, milk production and energy
metabolites during mid-lactation in crossbred
cows. Veterinary World, 7 (6): 384-88. doi: 10.14202/
vetworld.2014.384-388.

Singh, S., Tyagi, A.K. and Vishnu, K.R. (2014).
Silages prepared from different maize hybrids
effect in-vitro rumen fermentation parameters and

growth performance in crossbred calves. Indian J.
Anim. Sci., 84: 306-10.

Singh, M., Sehgal J. P., Khan, J. R. and Sharma
H. D. (2014) Effect of different seasons on feed
efficiency, plasma hormones and milk production

in lactating cows. Livestock Res. Rural Develop., V.26,
Article #140. ( http://www.lrrd.org/lrrd26/8/

sing26140.htm).

Singh, M., Sehgal, J. P., Roy, A. K., Pandita, S., and
Rajesh, G. (2014) Effect of prill fat supplementation
on hormones, milk production and energy

metabolites during mid lactation in crossbred cows.
Vet. World, 7 (6): 384-88.

Sontakke, U. B., Kaur, H., Tyagi, A. K., Kumar,
M., Hussain, S. K. and Prusty, S. (2014) In vitro
evaluation of rice bran lyso-phospholipids for its

—- Publications ——

use in ruminant ration. Indian J. Anim. Nutr., 31:
65-68.

Tomar, S. K,, Patil, L. N., Singh, P. and Kundu, S.
S. (2014) Effect of feeding various energy levels
on nutrient utilization and growth in male buffalo
calves. J. Anim. Plant Sci., 24 (Suppl. 1): 33-35.

Tyagi, A. K., Shandilya, U. K., Srivastava, A., Tyagi,
A., Kumar, M., Rastogi, S., Rawat, A K. S. and.
Singh, R. B. (2015) Effect of different plant extracts,
fatty acid and oils on conjugated linoleic acid (CLA)
production by Butyrivibrio fibrisolvens in vitro. Indian
J. Anim. Sci., 85 (3): 282-86.

Popular Articles

Bilal A. Malla, H. Tariq and Tyagi, Amrish (2014)
Role of nutrition in reproduction. Indian Dairyman,
Nov. 2014.

Bilal, A. Malla, H. Tariq and Tyagi, Amrish (2015)
Role of polyunsaturated fatty acids in female
reproduction. Livestock and Feed Trends, 12 (4): 58-63.

Kaur, J., Thakur, S. S. and Gami, R. K. (2014)
Feeding management for dairy cows under heat
stress. Livestock & Feed Trends,12: 40-42.

Mahesh, M.S. and Mohini, M. (2014) Crop residues
for sustainable livestock production. Adv Dairy
Res., 2: 2.

Mahesh, M. S. and Thakur, S. S. (2015) Guar Meal: A
promising quality protein source for feeding dairy
animals. Indian Dairyman, 60-64.

Sangwan, S., Singh, R. and Tomar, S. K. (2014)
Nutritional and functional properties of oats: An
update. J. Innovative Biology., 1 (1): 3 -14.

Sehgal, J. P. Singh, Sukhjinderjit, Singh, Mahendra
and Laxmi, A. (2014) Influence of rumen inert fat
in ruminants. Livestock and Feed Trends (CLIFMA).
12 (1): 22-27.

Sontakke, U. B., Bhakat, M. and Mondal. G. (2014)
Oxidative stress and fertility in dairy animals. httpy/
en.engormix.com/MA-dairy-cattle/genetic/articles/
oxidative-stress-fertility-dairy-t3 193/ 103 -p0.him.

Review Article

Lalatendu, Kesary Das, Kundu, S. S., Kumar,
Dinesh and Datt, Chander (2014) Metabolisable
protein systems in ruminants. Vet. World, 7: 622-29.



—— Publications ——

Sharma, P., Tomar, S. K., Goswami, P., Sangwan,
V., Singh, R. (2014) Antibiotic resistance among
commercially available probiotics, Food Res.
International, 57 : 176-95.

Book Chapters

Kunduy, S. S., Das, T. K., Chander Datt, Hooda, O.
K., Ashutosh, Singh, S. V. and Upadhyaya, R. C.
(2014) In: Climate change and crop production.
(Editors: Dagar, J. C., A. Arunachalam and A. K.
Singh). Avishkar Publishers Distributors, Jaipur.
302003 (Raj. India. Pp: 249-59.

Kundu, S. S., Mondal, G., Tyagi, N. and Datt,
Chander (2014) Forage production and utilization.
In: Recent Advances in Animal Nutrition (Eds.
Bakshi, M.P.S. and Wadhwa, M.). Satish Serial
Publishing House, New Delhi. pPp: 177-89.

Lead / Invited Papers

Srivastava, A., Shandilya, U. K., Kale, V. and Tyagi,
A. K. (2015) Modifying the quality of ruminant
derived food products through strategic feeding.
Eco-responsive feeding and nutrition, organized by
AAU, at Guwahati from 22-24 Jan, 2015. pp: 88-97.

Tyagi, A. K., Shandilya, U. K. and Srivastava,
A. (2014) Feeding strategies for quality meat
production in ruminants: A designer meat. 6th
conference of Indian Meat Science & National
Symposium on sustainable meat production for
nutritional security and consumer well-being:
challenges and strategies, Mathura

FORAGE RESEARCH AND
MANAGEMENT CENTRE

Research Papers

Mohan, Surendra and Singh, Magan (2014) Effect
of nitrogen, phosphorus and zinc on growth, yield
and economics of teosinte (Zea mexicana L.) fodder.
Indian |. Agronomy, 59 (3): 471-73.

Kumari, Alka, Kumar, Parveen, Ahmad, Eajaz,
Singh, Magan, Kumar, Rakesh, Yadav, R. K. Datt,
Chander and Chinchmalatpure, Anil (2014) Fodder
yield and quality of oats fodder (Avena sativa)
as influenced by salinity of irrigation water and
applied nitrogen levels. Indian . Anim. Nutr. 31(3):
266-71.

Kumar, Rakesh, Kumar, Uttam and Kumar, Satish
(2014) Eco-friendly agriculture-constraints and
opportunities. In Souvenir and Abstracts of National

Seminar on Organic Agriculture- Challenges and
Prospects, May 28-29, 2014, Organized by Organic
Agriculture Society of India (OASI), Department of
Organic Agriculture, CSKHPKYV, Palampur (HP)
pp : 107-14.

Kumar, Rakesh (2014) Crop Technology
Demonstration: An effective communication
approach for dissemination of wheat production
technology. Agric. Sci. Digest., 34 (2): 131- 33.

Kumari, Alka, Kumar, Parveen, Ahmad, Eajaz,
Singh, Magan, Kumar, Rakesh, Yadav, R. K., Datt,
Chander and Chinchmalatpure, Anil (2014) Fodder
yield and quality of oats fodder (Avena sativa)
as influenced by salinity of irrigation water and
applied nitrogen levels. Indian |. Anim. Nutr., 31
(3) : 266-71

Kumar, Rakesh (2014) Assessment of technology
gap and productivity gain through crop technology
demonstration in chickpea. Indian J. Agric. Res., 48
(2): 162-64.

Paul, Koushik, Chopra, N. K., Soni, P. G., Kumar,
Rakesh and Mondal, Goutam (2014) Influence of
different nitrogen levels and weed control on yield
and chemical composition of mustard (Brassica

rapa L. sub. chinensis) fodder. Indian |. Anim. Nutr.,
31 (4): 400-03.

Popular Article

Chandra, Ramesh, Mehla, R. K., Singh, Mahendra,
Singh, Magan and Tyagi, N. (2014). Azolla: A boon
for livestock. Livestock Technology-Pulse of Livestock
Industry, 4(7): 16-17.

ANIMAL BIOTECHNOLOGY

Research Papers

Agarwal, P., Kumar, M., Kumar, K., Singh, R,
Mabhapatra, P.S., Kumar, A., Bhure, S. K., Malakar,
D., Sarkar, M. and Bag, S. (2014) Isolation and
propagation of neural stem cells in caprine (Capra
hircus). Cell Biology International 38(8): 953 - 61.

Ashraf, S., Shah, S. M., Saini, N., Dhanda, S., Kumar,
A., Goud, T. S, Singh, M. K., Chauhan, M. S. and
Upadhyay, R. C. (2014) Developmental competence
and expression pattern of Bubaline (Bubalus
bubalis) oocytes subjected to elevated temperatures
during meiotic maturation in vitro. |. Assist. Reprod.
Genet., DOI: 10.1007 /s10815-014-0258-4.



Ashry, M., Lee, K. B, Mondal, M., Datta, T. K., Folger,
J K, Rajput, S. K., Zhang, K., Hemeida, N. A. and
Smith, G.W. (2015) Expression of TGFf superfamily
components and other markers of oocyte quality in
oocytes selected by brilliant cresyl blue staining:
Relevance to early embryonic development.
Molecular Reproduction and Development, DOI:
10.1002/mrd.22468.

Datta, T. K., Rajput, S. K., Wee, G., Lee, K. B,
Folger, ] .K. and Smith, G.W. (2015) Requirement
of the transcription factor USF1 in bovine oocyte

and early embryonic development. Reproduction,
149 (2): 203 - 12.

Hussain, M., Chakravarty, P., Chauhan, M. S.,
Soren, S., Borah, B. K. D, Doley, J. and Das, P. S.
(2014) Quality assessment of yak oocytes for in
vitro production of yak embryos. Indian J. Anim.
Sci., 84 (9): 969 - 71.

Janjanam, J., Singh, S., Jena, M., Varshney, N., Kola,
S., Kumar, S., Kaushik, J. K., Grover, S., Dang, A.
K., Mukesh, M., Prakash, B. S. and Mohanty, A. K.
(2014) Comparative 2D-DIGE proteomic analysis of
bovine mammary epithelial cells during lactation
reveals protein signatures for lactation persistency
and milk yield. PLoS ONE9 (8), €102515.

Jena, S. C., Kumar, S., Rajput, S., Roy, B., Verma,
A., Kumaresan, A., Mohanty, T. K., De, S., Kumar,
R. and Datta, T. K. (2014) Differential methylation
status of IGF2-H19 locus does not affect the fertility
of crossbred bulls but some of the CTCF binding
sites could be potentially important. Molecular
Reproduction and Development, 81 (4): 350 - 62.

Jena, M.K,, Janjanam, ]., Naru, J., Kumar, S., Kumar,
S., Singh, S., Mohapatra, S.K,, Kola, S., Anand, V.,
Jaswal, S.,Verma, A K., Malakar, D., Dang, A. K.,
Kaushik, J. K., Reddy, V. S., Mohanty, A. K. (2015).
DIGE based proteome analysis of mammary gland
tissue in water buffalo (Bubalus bubalis): Lactating
vis-a-vis heifer. |. Proteomics, 119: 100-11.

Kaith, S., Saini, M., Raja, A. K., Sahare, A. A., Jyotsna,
B., Madheshiya, P., Palta, P., Chauhan, M. S., Manik,
R.S. and Singla, S. K. (2015) Early cleavage of hand-
made cloned buffalo (Bubalus bubalis) embryos is
an indicator of their developmental competence
and quality. Reproduction in Domestic Animals, 50
(2): 214-20.

Kaur, G, Singh, T.P., Malik, R. K., Bhardwaj, A. and
De, S. (2014) Antibacterial efficacy of nisin, pediocin
34 and enterocin FH99 against L. monocytogenes,
E. faecium and E. faecalis and bacteriocin cross

—- Publications ——

resistance and antibiotic susceptibility of their
bacteriocin resistant variants. J. Food Sci. Tech., 51
(2) : 233-44.

Kaushik, R., Singh, K. P., Kumari, A., Rameshbabu,
K., Singh, M. K., Manik, R. S., Palta, P., Singla, S.
K. and Chauhan, M. S. (2014) Construction of a
recombinant human insulin expression vector for
mammary gland-specific expression in buffalo
(Bubalus bubalis) mammary epithelial cell line.
Molecular Biology Reports, 41 (9) : 5891-5902.

Kharche, S. D., Goel, A. K, Jindal, S. K., Ranjan, R,,
Rout, P. K., Agarwal, S. K., Goel, P., Saraswat, S.,
Vijh, R. K., Malakar, D., Bag, S., Sarkhel, B. and
Bhanja, S. K. (2014) Development of parthenote
following in vivo transfer of embryos in Capra
hircus. In Vitro Cellular & Developmental Biology -
Anim., 50 (10): 893-98.

Kumar, P., Verma, A., Kumar, M., De, S., Kumar, R.
and Datta, T. K. (2015) Expression pattern of glucose
metabolism genes correlate with development rate
of buffalo oocytes and embryos in vitro under
low oxygen condition. J. Assisted Reproduction and
Genetics, DOI10.1007 /510815-014-0418-6.

Lal,S. V., Brahma, B., Gohain, M., Mohanta, D., De,
B. C., Chopra, M., Dass, G., Vats, A., Upadhyay,
R. C, Datta, T. K. and De, S. (2015) Splice variants
and seasonal expression of buffalo HSF genes.
Cell Stress and Chaperones, 02/2015 DOI: 10.1007/
$12192-014-0563-y.

Maharana, J., Patra, M.C,, De, B. C,, Sahoo, B. R,,
Behera, B. K., De, S. and Pradhan, S. K. (2014)
Structural insights into the MDP binding and
CARD-CARD interaction in zebrafish (Daniorerio)
NOD2: a molecular dynamics approach. J. Molecular
Recognition, 27 (5): 260-75.

Malik, H. N., Singhal, D. K., Saugandhika, S.,
Mohapatra, S. K., Guha, S. K. and Malakar, D.
(2014) Generation of handmade cloned embryos
from adipose tissue derived mesenchymal stem
cells in goat. Small Ruminant Res., 121 (2-3): 340-50.

Mohapatra, S. K., Singh, S., Kumar, S., Dang, A. K.,
Datta, T. K., Das, S. K., Mohanty, T. K., Kaushik,
J. K. and Mohanty, A. K. (2014) Comparative
expression profiling of insulin-like growth factor
binding protein-5 in milk of Bos indicus and Bubalus
bubalis during lactation. Animal DOL: http:/ / dx.doi.
org/10.1017/51751731114002985).

Mukherjee, A., Dass, G., Mohanarao, G. J.,
Katneni, V. K., Banerjee, D., Das, T. K., Gohain, M.,



—— Publications ——

Chakrabarty, A. K., Datta, T. K. and De, S. (2015)
Copy number + differences of Y chromosomal
genes between superior and inferior quality semen
producing crossbred (Bos taurus x Bos indicus) bulls.
Animal Biotechnology, 26 (1) : 65-72.

Patra, M. C., Maharana, J., Dehury, B. and De, S.
(2014) Computational insights into the binding
mechanism of antagonists with Neuropeptide B/W
Receptor 1. Molecular Biosystems, 10 (8) : 2236 - 46.

Patra, M. C., Rath, S. N., Pradhan, S. K., Maharana,
J.and De, S. (2014) Molecular dynamics simulation
of human serum paraoxonase 1 in DPPC bilayer
reveals a critical role of transmembrane helix H1
for HDL association. European Biophysics |., 43 (1):
35-51.

Saini, M., Selokar, N .L., Revey, T., Singla, S. K,,
Chauhan, M. S., Palta, P. and Madan, P. (2014)
Trichostatin A alters the expression of cell cycle
controlling genes and microRNAs in donor cells
and subsequently improves the yield and quality
of cloned bovine embryos in vitro. Theriogenology,
82 (7): 1036-42.

Saini, M., Selokar, N. L., Agrawal, H., Singla, S. K.,
Chauhan, M. S., Manik, R. S. and Palta, P. (2015)
Low oxygen tension improves developmental
competence and reduces apoptosis in Hand-made
cloned buffalo (Bubalus bubalis) embryos. Livestock
Sci., 172 :106-09.

Saini, M., Selokar, N .L., Agrawal, H., Singla, S. K.,
Chauhan, M. S., Manik, R. S. and Palta, P. (2014)
Treatment of buffalo (Bubalus bubalis) donor cells
with trichostatin a and 5-aza-2’-deoxycytidine
alters their growth characteristic, gene expression
and epigenetic status and improves the in-vitro
developmental competence, quality and epigenetic
status of cloned embryos. Reproduction Fertility and
Development, Doi: 10.1071/RD14176.

Sarkar, P., Mohanta, D., De, S. and Debnath, C.
(2014) Staphylococcus aureus in dairy animal and
farm workers in a closed herd in Karnal, North
India: Assessment of prevalence rate and COA
variations. International |. Innovative Res. in Sci.,
Engineering and Tech., 3 (4) : 10962-72.

Singh, K. P., Kaushik, R., Mohapatra, S. K.,
Garg, V., Rameshbabu, K., Singh, M. K., Palta,
P., Manik, R. S, Singla, S. K. and Chauhan, M. S.
(2014) Quantitative expression of pluripotency-
related genes in parthenogenetically produced
buffalo (Bubalus bubalis) embryos and in putative

embryonic stem cells derived from them. Gene
Expression Patterns, 16 (1): 23-30.

Singh, M., Brahma, B., Maharana, ]., Patra, M. C,,
Kumar, S., Mishra, P., Saini, M., De, B. C., Mahanty,
S., Datta, T. K. and De, S. (2014) Insight into Buffalo
(Bubalus bubalis) RIG1 and MDADJ receptors: a
comparative study on dsRNA recognition and in-
vitro antiviral response. PLoS ONE 9 (2), e89788.

Singhal, D. K., Singhal, R., Malik, H. N., Kumar,
S., Mohanty, A. K., Kaushik, J. K. and Malakar, D.
(2014) Molecular cloning, sequence characterization
and recombinant expression of Nanog gene in goat
fibroblast cells using lentiviral based expression
system. Molecular Biology Reports, 41 (4): 1907-15.

Verma, A, Rajput, S., De, S., Kumar, R., Chakravarty,
A.K.and Datta, T. K. (2014) Genome wide profiling
of sperm DNA methylation in relation to buffalo
(Bubalus bubalis) bull fertility. Theriogenology, 82
(5): 750-59.

Verma, A, Rajput, S, Kumar, S, De, S., Chakravarty,
A.K, Kumar, R. and Datta, T. K. (2015) Differential
histone modification status of spermatozoa in
relation to fertility of buffalo bulls. |. Cellular
Biochemistry, 116 (5): 743-53.

Yadav, P., Singh, D. D., Mukesh, M., Kataria, R.
S., Yadav, A., Mohanty, A. K. and Mishra, B. P.
(2014) Expression profiling of glucose transporter
1 (GLUT1) and apoptotic genes (BAX and BCL2)
in milk-enriched mammary epithelial cells (MEC)
in riverine buffalo during lactation. Animal
Biotechnology, 25 (3): 151-59.

Yadav, P., Kumar, P., Mukesh, M., Kataria, R.
S.Yadav, A., Mohanty, A. K. and Mishra, B. P.
(2015) Kinetics of lipogenic genes expression in
milk purified mammary epithelial cells (MEC)
across lactation and their correlation with milk and
fat yield in buffalo. Res. Vety. Sci.,, DOI: 10.1016/j.
rvsc.2015.01.003.

ANIMAL BIOCHEMISTRY

Aggarwal, S., Rajput, Y. S., Singh, G., Sharma,
R., (2015) Synthesis and characterization of
oxytetracycline imprinted magnetic polymer for
application in food. Applied Nanoscience, DOI:
10.1007 /513204-015-0437-3.

Baddela, V. S., Baufeld, A., Yenuganti, V. R.,
Vanselow, ., Singh, D. (2014) Suitable housekeeping
genes for normalization of transcript abundance
analysis by real-time RT-PCR in cultured bovine



granulosa cells during hypoxia and differential
cell plating density. Reprod Biol Endocrinol., 12 : 118.

Basannavar, S., Pothuraju, R. and Sharma, R. K.
(2014) Effect of Aloe vera (Aloe barbadensis Miller)
on survivability, extent of proteolysis and ACE
inhibition of potential probiotic cultures in
fermented milk. |. Sci. Food Agric., 94 : 2712-17.
doi: 10.1002/jsfa.6615

Divya, K. B., Sathish, M. H. K., Kapila, S. and
Sabikhi L. (2015) Immunosuppressive potential of
low fat buffalo milk supplemented with Omega-3
fatty acids. Food and Agricult. Immunol., http://
dx.doi.org/10.1080/09540105.2014.998633.

Du, ZQ, Eisley, C. ], Onteru, S. K., Madsen, O,
Groenen, M. A,, Ross, J. W., Rothschild, M. F. (2014)
Identification of species-specific novel transcripts
in pig reproductive tissues using RNAseq. Anim
Genet., 45: 198-204.

Garsa, A. K., Kumariya, R., Kumar. A., Lather,
P., Kapila, S., Sood, S. K., Kapasiya, M. (2014) In
vitro evaluation of the probiotic attributes of two
pediococci strains producing pediocin PA-1 with
selective potency as compared to nisin. Eur Food Res
Technol., DOI 10.1007 /s00217-014-2243-7.

Garsa, A. K., Kumariya, R., Kumar. A., Lather,
P., Kapila, S., Sood, S. K. (2014) Industrial cheese
whey utilization for enhanced production. LIWT-
Food Sci. Technol., http:/ /dx.doi.org/10.1016/].
Iwt.2014.07.008.

Haq, M. R., Kapila, R. and Kapila, S. (2015)
Release of B-casomorphin-7/5 during simulated
gastrointestinal digestion of milk B-casein variants
from Indian crossbred cattle (Karan Fries). Food
Chem., 168 : 70-79.

Kanyaiya, M., Sawale, P. D., Arora, S., Kapila, S.
and Singh, R. R. B. (2014) In vivo, effect of herb
(Withania somnifera) on immunomodulatory and
antioxidative potential of milk in mice. Food and
Agricult. Immunol., 25 (3) : 443-52.

Kemgang, T.S., Kapila, S., Venkatesa, S. P., Kapila.
R. (2014) Cross-talk between probiotic lactobacilli
and host immune system. |. Applied Microbio., 117
:303-19.

Kumariya, R.,Sood, S. K., Rajput, Y. S., Saini, N. and
Garsa, A. K. (2015) Increased membrane surface
positive charge and altered membrane fluidity
leads to cationic antimicrobial peptide resistance

—- Publications ——

in Enterococcus faecalis. Biochimica et Biophysica
Acta — Biomembranes, 1848 : 1367-75.

Kumariya, R., Sood, S. K., Rajput, Y. S. and Garsa,
A. K. (2014) Gradual pediocin PA-1 resistance
in Enterococcus faecalis confers cross-protection
to diverse pore-forming cationic antimicrobial
peptides displaying changes in cell wall and
mannose PTS expression. Annals of Microbiol., DOI
10.1007/s13213-014-0912-1.

Malhotra, S., Rajput, Y. S. and Sharma R. (2014)
Selection of aptamers against aflatoxin M1 and their
characterization. J. Mol. Recognition, 27 (8): 493-500.

Meena, S, Rajput, Y. S. and Sharma, R. (2014)
Comapartive fat digestibility of goat, camel, cow
and buffalo milk. International Dairy J., 35(2): 153-56.

Meghwal, K., Sharma, V., Lal, D., Arora, S. and
Kapila, S. (2015) Healthy aspect of low-cholesterol
ghee on modulation of lipid profile of rats.
International |. Dairy Tech,, 67: 1-7.

Muthukumar S., Rajkumar, R., Karthikeyan, K.,
Liao, C. C,, Singh, D., Akbarsha, M. A., Archunan,
G. (2014) Buffalo cervico-vaginal fluid proteomics
with special reference to estrous cycle: heat shock
protein (HSP)-70 appears to be an estrus indicator.
Biol Reprod., 90 : 97.

Naresh, S., Atreja, S. K. (2015) The protein
tyrosine phosphorylation during capacitation and
cryopreservation of mammalian spermatozoa.
Cryobiology, DOI No.10.6/jcryobiol. 2015.03.008.

Mohan, R., and Atreja, S. K. (2014) Soya milk
Tris-based phyto extender reduced apoptosis
in cryopreserved buffalo (Bubalus Bubalis)
spermatozoa. Reprod. Domest. Anim., 49 (5): 797-805.

Mohan, R., Atreja, S. K. (2015) Tyrosine
phosphorylation of cytochrome c as a signaling
event in frozen thawed buffalo spermatozoa at

the cross roads of capacitation and apoptosis.
Cryobiology, DOI No. 10.6/jcryobiol. 2015.03.007.

Onnureddy, K., Ravinder, Onteru, S. K., Singh,
D. (2015) IGF-1 attenuates LPS induced pro-
inflammatory cytokines expression in buffalo
(Bubalus bubalis) granulosa cells. Mol Immunol., 64:
136-43.

Parashar, A., Rajput, Y. S, and Sharma, R. (2015)
Aptamer based sensing of betacasomorphin-7. J.
Agril. and Food Chem., DOI110.1021/ acs.jafc.5b00007.



—— Publications ——

Pothuraju, R., Sharma, R. K., Raju, P. N. (2015)
Antihyperglycemic and hypolipidemic effects
of different Aloe vera (Aloe Barbadensis Miller)
extracts in the management of obesity and diabetes.
Current Nutrition & Food Sci., 10 (4) : 241-50.

Rather, S. A., Pothuraju, R., Sharma, R. K., De, S,,
Mir, N. A. and Jangra, S. (2014) Anti-obesity effect
of feeding probiotic dahi containing Lactobacillus
casei NCDC 19 in high fat diet-induced obese
mice. International ]. Dairy Technol., 67: 504-509.
doi: 10.1111/1471-0307.12154.

Sachdeva, B., Kaushik, R., Arora, S. and Kapila, S.
(2015) Bioavailability of iron in multiple fortified
milk. J. Food Sci.& Technol., DOI 10.1007/s13197-
015-1711.

Shanmugam, V. P., Kapila, S., Kemgang, T. S,
Kapila. R. (2015) Antioxidative peptide derived
from enzymatic digestion of Buffalo Casein.
International Dairy |., 42 :1-5.

Sharma, R., Kapila, R., Kapasiya, M., Saliganti,
V., Dass, G. and Kapila, S. (2014) Dietary
supplementation of milk fermented with probiotic
Lactobacillus fermentum enhances systemic
immune response and antioxidant capacity in aging
mice. Nutrition Res., 34 (11): 968-81.

Sharma, R., Kapila, R., Dass, G. and Kapila,
S. (2014). Improvement in Th1/Th2 immune
homeostasis, antioxidative status and resistance
to pathogenic E. coli on consumption of probiotic
Lactobacillus rhamnosus fermented milk in aging
mice. Age, 36 : 9686.

Sharma, R. and Rajput, Y. S. (2014) Rapid methods
for assessing efficiency of heat treatment of milk. J.
Food Sci. and Tech., 51 (7): 1416-20.

Singh, V. K., Kumar, R., Atreja, S. K. (2014) Cryo-
survival, cryo-capacitation and oxidativestress
assessment of buffalo spermatozoa cryopreserved

in new soyamilk extender. Livestock Sci., 160 :
214-18.

Vedantam, S., Ravi, R., Garg, M., Atreja, S. K.
(2014) Localization of Angiotensin-II AT-I receptor
on buffalo spermatozoa: AT-I receptor activation
during capacitation triggers rise in cAMP level and
calcium. Mol. Biol. Rep., 01/2014.

Yenuganti, V. R., Ravinder, R., Singh, D. (2014)
Conjugated linoleic acids attenuate LPS-induced
pro-inflammatory gene expression by inhibiting
the NF-kB translocation through PPARYy in buffalo

granulosa cells. Anim. ]. Reprod Immunol., 72: 296-
304.

Zhao, X., Onteru, S., Saatchi, M., Garrick, D. M.
Rothschild. 2014. A genome wide association study
(GWAS) for canine cryptorchidism in Siberain
Huskies. |. Anim. Breed. Genetic, 131: 202-209.

DAIRY CHEMISTRY

Research Articles

Athira, S., Mann, B., Sharma, R., Kumar, R.,
Saini, P. and Singh, A. K. (2014) Production and
characterization of Whey Protein Hydrolysate
having antioxidant activity from cheese whey. J.
Sci. of Food and Agri., DOI: 10.1002/jsfa.7032.

Goyal, Ankit, Sharma, Vivek, Upadhyay, Neelam,
Gill, Sandeep, Sihag, Manvesh (2014) Flax and
flaxseed oil: an ancient medicine & modern
functional food. J. Food Sci Technol., DOI 10.1007/
s13197-013-1247-9.

Goyal, Ankit, Sharma, Vivek, Upadhyay, Neelam,
Singh, A. K., Arora, Sumit, Lal, Darshan and
Sabikhi, Latha (2014) Development of stable
flaxseed oil emulsions as a potential delivery
system of @-3 fatty acids. J. Food Sci. Technol., DOI
10.1007/s13197-014-1370-2.

Gupta, Chitra, Chawla, Prince, Arora, Sumit,
Tomar, S. K. and Singh, A. K. (2015) Iron
microencapsulation with blend of Gum arabic,
Maltodextrin and Modified starch using modified
solvent evaporation method - Milk fortification.
Food Hydrocolloids, 43 : 622-28.

Indumathi, Kangampalayam P., Kaushik, Ravinder,
Arora, Sumit and Wadhwa, B. K. (2015) Evaluation
of iron fortified Gouda cheese for sensory and
physicochemical attributes. |. Food Sci. and Tech.,
52 (1) : 493-99.

Jaiswal, Arvind, Bajaj, Rajesh, Mann, Bimlesh
and Lata, Kiran (2014). Iron (II)-chelating activity
of buffalo ag casein hydrolysed by corolase PP,
alcalase and flavourzyme. J. Food Sci. and Tech., DOI
10.1007/s13197-014-1626-x.

Kaushik, Ravinder, Sachdeva, Bhawana, Arora,
Sumit and Gupta, Chitra (2014) Effect of fat content
on sensory and physico-chemical properties of
laboratory pasteurized calcium and vitamin D
fortified mixture of cow & buffalo milk. International
J. Dairy Tech., 68 (1) : 135-43.



Kumar, Harish, Kumar, Naveen, Seth, Raman and
Goyal, Arun (2014) Chemical and immunological
quality of colostrum: effect of breed and duration
of milking. Indian ]. Dairy Sci., 67 (6) : 2014.

Lata, K., Jaiswal, A. K., Naik, L. and Sharma,
R. (2014) Gold nanoparticles: preparation,
characterization and its stability in buffer. Nano
Trends: A |. Nanotechnogy & its Applications, 17: (1)
: 1-10.

Lata, K., Sharma, R., Naik, L, Rajput, Y. S,,
Mann, B. (2015) Synthesis and application of
cephalexin imprinted polymer for solid
phase extraction in milk. Food Chemistry,
DOI: 10.1016/j.foodchem.2015.03.101.

Malhotra, S., Pandey, A. K., Rajput, Y. S., Sharma,
R. (2014) Selection of aptamers for aflatoxin M1
and their characterization. J. Molecular Recognition,
27 (8) : 493-500.

Mann, B., Kumari, A., Kumar, R., Sharma, R.,
Prajapati, K., Mahboob, S. and Athira, S. (2014)
Antioxidant activity of whey protein hydrolysates
in milk beverage system. J. Food Sci. and Tech., DOI
10.1007/s13197-014-1361-3.

Meghwal, Karuna, Sharma, Vivek, Lal, Darshan,
Arora, Sumit and Kapila, Suman (2015) Healthy
aspect of low-cholesterol ghee on modulation of
lipid profile of rats. Vol 67 International |. Dairy Tech.,
(doi: 10.1111/1471-0307.12206)

Naik, L., Lata, K., Sharma, S., Mann, B. and Rajput,
Y. S. (2014) Production of polyclonal antibody for
oxytetracycline and their use in lateral flow assay.
J. Microbiology, Immunology and Biotech., 1 (2): 8-17.

Patel, Shriyesh, Shende, Sneha, Arora, Sumit, Singh,
R. R. B., Rastogi, Subha and Rawat, A. K. S. (2014).
Antioxidant potential of herbs and spices during
deep frying of ghee. International ]. Dairy Tech., 67
(3) : 365-72.

Prashar, A., Rajput, Y. S. and Sharma, R. (2015)
Aptamer based sensing of betacasomorphin-7.
J. Agri. and Food Chemistry, DOI: 10.1021/acs.
jafc.5b00007.

Sari, T. P., Mann, B., Kumar, R., Singh, R. R. B,
Sharma, R., Bhardwaj, M. and Athira, S. (2014)
Preparation and characterization of nanoemulsion

encapsulating curcumin. Food Hydrocolloid,
10.1016/j.foodhyd.2014.07.011.

—- Publications ——

Sawale, Pravin Digambar, Singh R. R. B. and Arora
Sumit (2015) Stability and quality of herb (Pueraria
Tuberosa) - milk model system. J. Food Sci. and Tech.,
52(2):1089-95.

Shende, Sneha, Patel, Shriyash, Arora, Sumit and
Sharma, Vivek (2014) Oxidative stability of ghee
incorporated with clove extracts and BHA at
elevated temperature. International |. Food Properties,
17 (7) : 1599-1611.

Sowmya R., Indumathi, K. P., Arora S., Sharma, V.
and Singh, A. K. (2015) Detection of calcium based
neutralizers in milk and milk products by AAS. J.
Food Sci. and Tech., 52 (2) : 1188-93.

Veena, N., Arora, Sumit, Singh, R. R. B., Katara,
Antariksh, - Rastogi, Subha and Rawat, A.
K. S. (2015) Effect of interaction of shatavari
(Asparagus racemosus) with milk constituents on

physicochemical and functional characteristics of
milk. J. Food Sci. and Tech., 52 (2) : 1176-81.

Veena, N., Arora, Sumit, Kapila, Suman, Singh,
Ram Ran Bijoy, Katara, Antariksh, Pandey, Madan
Mohan, Rastogi, Subha and Rawat, A. K. S. (2014)
Immunomodulatory and antioxidative potential
of milk fortified with Asparagus racemosus
(Shatavari). J. Medicinal Plants Studies, 2 (6) : 13-19.

Review Article

Lata, K., Jaiswal, A., Pandey, A. K. and Sharma, R.
(2014) Aflatoxins in dairy products: a review. Indian
J. Dairy Sci., 67 (4): 273-85.

DAIRY TECHNOLOGY

Research Papers

Chatterjee, A., Kanawjia, S. K. and Khetra, Y.
(2014) Expenditure estimation for production
of hypotensive and antioxidant whey protein
hydrolysate enriched misti dahi. Indian |. Dairy
Sci., 67 (4): 345-50.

Chatterjee, A., Kanawjia, S. K., Khetra, Y., and
Saini, P. (2014) Discordance between in silico & in
vitro analyses of ACE inhibitory & antioxidative
peptides from mixed milk tryptic whey protein
hydrolysate. J. Food Sci. and Techn., doi:10.1007/
§13197-014-1669-z.

Chavan, G., Kanawijia, S. K., Khetra, Y. and Puri, R.
(2014) Effect of potassium based emulsifying salts
on sensory, textural and functional attributes of low



—— Publications ——

sodium processed mozzarella cheese. Dairy Sci. and
Techn., doi: 10.1007/s13594-014-0207-0.

Divya, K. B., Sathish, M. H. K., Kapila, S. and
Sabikhi, L. (2015) Immunosuppressive potential of
low fat buffalo milk supplemented with omega-3
fatty acids. Food and Agril. Immunology, 1-8.
http:/ /dx.doi.org/10.1080/09540105.2014.998633
. Published online: 07 Jan 2015.

Ganguly, S., Sathish, M. H. K., Singh, A. K., Sabikhi,
L. (2014) Effect of fermentation by probiotic
Lactobacillus acidophilus NCDC 13 on nutritional
profile of a dairy-cereal based composite substrate.
J. Food and Nutri. Disorders, Special Issue: The Role
of Prebiotics and Probiotics in Human Health.
S1-002. doi: 10.4172/2324-9323.51-002. Published
online: April 23, 2014.

Giri, A., Kanawijia, S. K., Pothuraju, R. and Kapila,
S. (2014) Effect of inulin incorporated processed
cheese spread on lipid profile of blood serum
and liver in rats. Dairy Sci. Technol., DOI 10.1007/
§13594-014-0191-4.

Goyal, A., Sharma, V., Upadhyay, N., Singh,
A. K., Arora, S., Lal, D. and Sabikhi, L. (2014)
Development of stable flaxseed oil emulsions as
a potential delivery system of -3 fatty acids. J.
Food Sci. and Tech., DOI10.1007 /s13197-014-1370-2.
Published online: September 2, 2014.

Gupta, C.,, Chawla, P., Arora, S. Tomar, S. K. and
Singh, A.K. (2015) Iron microencapsulation with
blend of gum arabic, maltodextrin and modified

starch using modified solvent evaporation method-
Milk fortification. Food Hydrocolloids, 43 : 622-28.

Hussain, S. A., Garg, F. C. and Pal, D. (2014) Effect
of different preservative treatments on the shelf-life
of sorghum malt based fermented milk beverage.
J. Food Sci. and Tech., 51(8): 1582-87, DOI: 10.1007/
s13197-012-0657-4.

Mehla, K., Magotra, A., Choudhary, J., Singh, A.
K., Mohanty, A. K., Upadhyay, R. C., Srinivasan,
S.,Gupta, P., Choudhary, N., Antony, B. and Khan,
F. (2014) Genome-wide analysis of the heat stress
response in Zebu (Sahiwal) cattle. Gene, 533 (2):
500-07.

Khurana, S. Gupta, V. K. and Meena, G. S. (2014)
Effect of ultrafiltration concentration level of milk
and inoculum level on interrelationship between
titratable acidity development and pH drop during
incubation of dahi. Indian J. Dairy Sci., 67 (6): 421-27.

Meena, G.S., Gupta, V. K., Khetra, Y., Raghu, H.V.,
Khurana, S. (2014) Characterization of market Kheer
Mohan. Indian ]. Dairy Sci., 67 (5), 380-86.

Meena, P. K., Gupta, V. K. and Meena, G. S. (2014)
Process optimization for protein enriched set dahi
employing UF technique. Indian ]. Dairy Sci., 66
(2):129-34.

Nalwade, V., Puri, R, Lodh, J. and Khamrui K. (2014)
Instrumental colour profile of dieteic Sandesh as
function of ingredients using response surface
methodology. Indian |. Dairy Sci., 67 (6) 467-76.

Panjagari, N. R., Singh, A. K., Ganguly. S. and
Indumathi, K. P. (2014) Beta-glucan rich composite
flour biscuits: modelling of moisture sorption
isotherms and determination of sorption heat. J.
Food Sci. and Tech., DOI10.1007 /s13197-014-1658-2.

Rathod, G. S. and Khamrui, K. (2014) Instrumental
texture profile of reduced calorie Peda as a
function of ingredients using Response Surface
Methodology. International ]. Dairy Tech., [DOI:
10.1111/5.1471-0307.2015.00591..x].

Rathod, G. S., Khamrui, K, Devaraja, H. C. and
Mandal, S. (2014) Effect of different ingredients on
colour characteristics of dietetic peda. J. Dairy Sci.
and Tech., 1 (3):7-16.

Sabikhi, L., Sathish, M. H. K. and Mathur, B. N.
(2014) Bifidobacterium bifidum in probiotic Edam
cheese; influence on cheese ripening. J. Food Sci.
and Tech., 51 (12): 3902-09.

Sangwan, V., Tomar, S. K., Ali, B., Singh R. R. B. and
Singh, A. K. (2015) Galactooligosaccharides reduce
infection caused by Listeria monocytogenes and
modulate IgG and IgA levels in mice. International
Dairy J., 41 : 58-63.

Sangwan, V., Tomar, S. K. Ali, B. Singh, R.
R .B Singh, A. K. (2014) Production of
B-galactosidase from streptococcus thermophilus

for galactooligosaccharides synthesis. |. Food Sci.
and Tech., DOI 10.1007 /s13197-014-1486-4.

Sathish, M. H. K., Srivastava, S., Thompkinson,
D. K. and Sabikhi, L. (2014) Sensory and physico-
chemical changes during storage of UHT-treated
whey-based lassi. Indian ]. Dairy Sci., 67 (4): 286-93.

Saxena, D., Chakraborty, S. K., Sabikhi, L. and
Singh, D. (2015) Process optimization for a
nutritious low-calorie high-fiber whey-based



ready-to-serve watermelon beverage. J. Food Sci.
and Tech., 52 (2): 960-67.

Saxena, D., Sabikhi, L., Chakraborty, S. K. and
Singh, D. (2014) Process optimization for enzyme
aided clarification of watermelon juice. J. Food Sci.
and Tech., 51 (10) : 2490-98.

Singh, M. P., Kanawijia, S. K., Giri, A., and Khetra,
Y. (2015) Effect of potato starch on quality
characteristics of shredded Mozzarella cheese
during storage. J. Food Sci. and Tech., doi: 10.1007/
s13197-015-1807-2.

Singh, A. K., Pandita, S., Chandra, G., Maurya, P. K.
and Chaudhari, B. K. (2014) Effect of age on nitric
oxide level in Murrah buffalo (Bubalus bubalis).
Neonates, 67 (5): (SEPT.-OCT 2014).

Singh, A. K., Pandita, S., Upadhyay, R. C.
and Chandra, G. (2014) Effect of pre-partum
supplementation of vitamin E to Murrah buffaloes
on lymphocyte function of calves buffalo. Bulletin,

33 (2): 233-43.

Singh, A. K., Devi, R., Kumar, Y., Kumar, P. and
Upadhyay, R. C. (2014) Physiological changes and
blood flow in murrah buffaloes during summer and
winter season. J. Buffalo Sci., 3 (2): 63-69.

Singh, A. K., Upadhyay, R. C., Malakar, D., Kumar,
S. and Singh, S. V. (2014) Effect of thermal stress
on HSP70 expression in dermal fibroblast of zebu
(Tharparkar) and crossbred (Karan-Fries) cattle. .
Thermal Biol., 43: 46-53.

Popular Articles

Patel, J., Patel, A. A. and Singh, A. K. (2014)
Accelerated shelf-life evaluation of protein-rich
extruded snack. Green Farming, 6 : 5.

Rathwa, R. Meena, G. S. Gupta, V. K. and Raghu,
H. V. (2014) Effect of fat levels, strength and type
of coagulants on quality of cow milk Chhana and
Kheer Mohan. Green Farming, 5 (5):938-41.

Review Articles

Hussain, S. A., Sawale, P. D., Patil, G. R. Singh,
R. R. B. (2014) Herbs - Potential ingredients for
functionality enhancement of traditional dairy
products. Indian Dairyman, 66 (10): 84-87.

Khetra, Y. and Srivastava, A. K. (2014) Goodness of
Camel Milk. 7* Agriculture Year Book.

—- Publications ——

Kaur, K. D,, Jha, A., Sabikhi, L. and Singh, A. K.
(2014) Significance of coarse cereals in health and
nutrition: A review. J. Food Sci. and Tech., 51 (8):
1429-41.

Kumar, C. T. M., Raju, P.N,, Singh, A. K., Ganguly,
S. and Patel, M. M. (2015) Milk-cereal-based
composite complementary foods and their storage
stability: A Mini Review. Research & Reviews: ].
Dairy Sci. and Tech., 4 (1): 1-10.

Lamba, H., Sathish, K., and Sabikhi, L. (2015)
Double emulsions: Emerging delivery system for
plant bioactives. Food and Bioprocess Technology. 8
(4): 709-28.

Prasad, R., Jha, A., Sabikhi, L. and Kumar, A. (2015)
Nutritional advantages of oats and opportunities
for its processing as value added foods - A review.
J. Food Sci. and Tech., 52 (2): 662-75.

Pothuraju, R., Sharma, R. K. and Panjagari, N. R.
(2014) Anti-hyperglycemic and hypolipidemic
effects different Aloe vera (Aloe barbadensis miller)
extracts in the management of obesity and diabetes.
Current Nutri. & Food Sci., 10 (4): 241-50.

Raju, P.N., Kumar, C. T.M., Ganguly, S. and Singh,
A. K. (2014). Emerging packaging systems and
their potential applications for traditional dairy
products. Indian Dairyman, 66 (7): 82-86.

Raju, P. N., Ganguly, S. and Singh, A. K. (2014)
Biosensors for quality control of dairy products.
Food Marketing and Tech., 5 (2): 44-47.

Sawale, P. D., Badola, R., Yadav, V. and Hussain,
S. A. (2014) Herbs as bioactive ingredients for
incorporation in traditional dairy products. Food
and Beverage News, November, 1-15, 2014.

Book

Thompkinson, D. K. and Sathish Kumar, M.
H. (2015) Fat Rich Dairy Products. New India
Publishing Agency, New Delhi. ISBN: 978-93-
83305-80-3. pp : 230

Book Chapters

Devaraja, H. C., Khamrui, K., and Sathish, M. H. K.
(2014) Technological advancement in production
of traditional Indian Dairy products. In: Dairy
and Food Processing Industry. B. K. Mishra (ed).
Biotech Tech Books, 4762-63 /23 Ansari Road, New
Delhi - 110 002. pp : 162-171.



—— Publications ——

Devaraja, H. C. (2014) Composition, standards,
manufacturing of cream, butter, ghee, khoa, chhana
and paneer. Dairy Products Technology. Student’s
Handbook for Class XII, CBSE, Delhi.

Devaraja, H. C. (2014) Composition, standards,
manufacturing of curd/dahi, yoghurt, chakka,
shrikhand, cheese. Dairy Products Technology.
Student’s Handbook for Class XII, CBSE, Delhi.

Devaraja, H. C., Raghu H. V. and Laxman
Nayak (2015) Freezing Methods and packaging
requirements for frozen foods. Principles of the
Food Processing and Preservation. http://epgp.
inflibnet.ac.in/vt/FoodTechnology/p2/m14.pdf.

Devaraja, H. C., Raghu H. V. and Laxman Nayak
(2015) Space Food. Advances in food science
and technology. http://epgp.inflibnet.ac.in/vt/
FoodTechnology/p2/m16.pdf.

Hati, S., Vij, S., Mandal, S. and Khamrui, K.
(2014) Utilization of Soy Oligosaccharides during
fermentation by Lactobacilli. L. S. Schweizer and
S.]J. Krebs (eds) In: Oligosaccharides: Food Source,
Biological Roles and Health Implications. Nova
Science Publishers, Inc., New York. 233-51.

Hussain, S. A., Khetra, Y., Meena, G. S. and
Pothuraju, R. (2014) “Effect of ionizing radiations
on food nutrients - Module 35” In: Principles of the
Food Processing and Preservation - Paper 2 of Food
Technology Subject of E - PG Pathshala course -
An MHRD Project under its National Mission on
Education through ICT (NME-ICT) taken up by
UGC, India.

Hussain, S. A., Pothuraju, R., Khetra, Y. and Yadav,
V. (2014). “Preservation of foods by pulsed light
technology - Module 31” In: Principles of the Food
Processing and Preservation - Paper 2 of Food
Technology Subject of E - PG Pathshala course -
An MHRD Project under its National Mission on
Education through ICT (NME-ICT) taken up by
UGC, India.

Khamrui, K., Devaraja, H. C., and Rathod, G.
(2014) Technological advancement in production
of traditional Indian Dairy products. In: Dairy
and Food Processing Industry. B. K. Mishra (ed).
Biotech Tech Books, 4762-63 /23 Ansari Road, New
Delhi - 110 002. pp: 18-29.

Sabikhi, L., Sathish M. H. K. and Devaraja H.
C. (2014) Wastewater Management in the Dairy
Sector: Economic and Environmental Issues. Water

Management in Agriculture, Jaya Publishing
House. pp: 419-440.

DAIRY MICROBIOLOGY

Research Papers

Ahmed, H.A,, Sirohi, S. K., Dagar, S. S., Puniya, A.
K., Singh, N. (2014) Effect of supplementation of
Selenomonas ruminantium NDRI-PAPB4 as direct fed
microbial on rumen microbial population in Karan
Fries male calves. Indian . Anim Nutr., 31(1) : 20-26.

Balhara M., Lawaniya R., Kumar N., Raghu H.
V., Kouser S., Sharma P. K. and Malik R. K (2015)
Assessment of enrichment broths for their ability to
recover Listeria monocytogenes from spiked milk.
Indian ]. Dairy Sci., 67 : 487-97.

Bhowmick, S., Malar, M., Das, A., Kumar, Thakur.
B., Saha, P., Das, S., Rashmi, H. M., Batish, V.
K., Grover, S. and Tripathy, S. (2014) Draft
genome sequence of Lactobacillus casei Lbs2.
Genome Announc., 2 (6): €01326-14. doi:10.1128/
genomeA.01326-14.

Callaghan, T. M., Podmirseg, S. M., Hohlweck,
D., Edwards, J. E., Puniya, A. K., Dagar, S. S. and
Griffith, G. W. (2015) Buwchfawromyces eastonii
gen. nov., sp. nov: a new anaerobic fungus
(Neocallimastigomycota) isolated from buffalo
faeces. Mycokeys, 9 : 11-28.

Chauhan, R., Sudhakaran Vasanthakumari, A.,
Panwar, H., Mallapa, R. H., Duary, R. K., Batish, V.
K. and Grover, S. (2014) Amelioration of colitis in
mouse model by exploring antioxidative potentials
of an indigenous probiotic strain of Lactobacillus
fermentum Lfl. BioMed Res. International, 206732.
doi: 10.1155/2014/206732.

Dagar, S. S., Singh, N., Goel, N., Kumar, S. and
Puniya, A. K. (2014) Role of anaerobic fungi in
wheat straw degradation and effects of plant feed
additives on rumen fermentation parameters in
vitro. Beneficial Microbes, 12 : 1-8.

Das, S., Kumar, N., Vishweswaraiah, R. H., Haldar,
L., Gaare, M., Singh, V. K., and Puniya, A. K. (2014)
Microbial based assay for specific detection of

B-lactam group of antibiotics in milk. J. Food Sci.
Technol. 51(6) : 1161-66.

Duary, R. K., Batish, V. K. and Grover, S. (2014)
Immunomodulatory activity of two potential
probiotic strains in LPS-stimulated HT-29 cells.
Genes & Nutri., 9 : 398 -414.



Hati, S., Vij, S., Singh, B. P. and Mandal, S. (2014)
BOGlucosidase activity and bioconversion of
isoflavones during fermentation of soymilk. . Sci.
of Food and doi: 10.1002/jsfa.6743 .

Hati, S., Vij, S. and Mandal, S. (2014) Effect of
Antioxidative activity and polyphenol content of
fermented soy milk. BIOVED, 24 (2) : 225-34.

Hati, S. and Vij, Shilpa (2014) Evaluation of
Probiotic potentials of cheese isolate L. plantarum
C6. Indian |. Dairy Sci., 67 :413 - 20

Hati, S., Vij, S, Mandal, S., Malik, R. K. (2014)
a-Galactosidase Activity and Oligosaccharides
Utilization by Lactobacilli during fermentation of
soy milk. J. Food Processing and Preservation, doi:
10.1111/jfpp.12063

James, L., Puniya, A. K. and Singh, K. (2014) A
comparative evaluation of the inulin utilization
potential of two Bifidobacterium animalis subsp. lactis
strains for the development of a synbiotic powder.
Intl. ]. Biol Res., 2 (2): 121-24.

Kumar, A., Grover, S. and Batish, V. K. (2014)
A multiplex PCR assay based on 16S rRNA for
rapid detection of L. monocytogenes in Milk. ]. Food
Measurement and Characterization, 1-9.

Kumar, S., Dagar, S. S., Hadi, S., Ebrahimi, Malik,
R. K., Upadhyay, R. C. and Puniya, A. K. (2015)
Prospective use of bacteriocinogenic Pediococcus
pentosaceus as direct-fed microbial having methane
reducing potential. |. Integrative Agric., 14 : 561-66.

Lule, V., Singh, R., Behare, P. V., Tomar, S.K. (2015)
Comparison of exopolysaccharide production by
indigenous Leuconostoc mesenteroides strains in
whey medium. Asian J. Dairy & Food Res., 34 (1):
8-12.

Narsaiah, K., Robin A. Wilson, K. Gokul, Mandge,
H. M., Jha, S. N., Bhadwal, Sheetal, Anurag,
Rahul K., Malik, R. K. and Vij, S. (2014) Effect of
bacteriocin-incorporated alginate coating on shelf-
life of minimally processed papaya (Carica papaya
L.). Post harvest Biology and Tech., 100 : 212-18.

Panicker, A. and Behare, P. V. (2014) Evaluation
of bile tolerance in dairy and human origin
Lactobacillus fermentum strains. Indian |. Dairy Sci.,
67 :421-25.

Panwar, H., Calderwood, D., Grant, I. R., Grover, S.
and Green, B. D. (2014) Lactobacillus strains isolated
from infant faeces possess potent inhibitory activity

—- Publications ——

against intestinal alpha-glucosidases suggesting
anti-diabetic potential. European ]. Nutri.,, DOI
10.1007 /500394-013-0649-9.

Sangwan, V., Tomar, S. K., Ali, B., Singh, R. R. B.
and Singh, A. K. (2015). Hypoglycemic effect of
galactooligosaccharides in alloxan-induced diabetic
rats. J. Dairy Res., 82 : 70-77.

Sangwan, V., Tomar, S.K., Ali, B., Singh, R.R. B.,and
Singh, A. K. (2015) Galactooligosaccharides Reduce
the Infection Caused by Listeria monocytogenes
and Modulate the IgG and IgA levels in Mice.
International Dairy |., 41: 58-63.

Sangwan, V., Tomar, S. K., Ali, B., Singh, R.
R. B., and Singh, A. K. (2014) Production of
B-galactosidase from streptococcus thermophilus

for galactooligosaccharides synthesis. J. Food Sci.
Technol., DOI 10.1007 /s13197-014-1486-4.

Sathe, G. and Puniya, A. K. (2014) Screening of
B-galactosidase positive probiotic dairy yeasts.
Indian ]. Dairy Sci., 67 (4): 317-22.

Singh, V. K., Singh, N. A., Kumar, N., Raghu,
H. V., Sharma, P. K, Singh, K. P. and Yadav A.
(2014) Spore immobilization and its analytical
performance for monitoring of aflatoxin M1 in milk.
Can. ]. Microbiol., 60 (12): 793-98.

Thiyagamoorthy, U., Anbukkarasi, K., Singh,
P., Tomar, S. K., Singh, R. (2014) Streptococcus
thermophilus strains of plant origin as dairy
starters: Isolation and characterisation. International
J. Dairy Tech., 67 : 117-22.

Vandna, Vij, S., Hati, S. (2014) Physico-chemical and
sensory quality of probiotic fermented whey drinks
and its storage study. Indian J. Dairy Sci., 67:132-38.

Yadav, A. K., Tyagi, A., Kumar, A., Saklani, A.
C., Grover, S. and Batish, V. K. (2014) Adhesion
of indigenous Lactobacillus plantarum to gut
extracellular matrix and its physicochemical
characterization. Arch Microbiol., 10.1007 /s00203-
014-1034-7.

Vij, S., Chandra, P. and Bachanti, P. R. (2014)
Antimicrobial Activity of casein fermentate of
probiotic Lactobacillus spp. International |. Genetic
Engineering and Biotech., 5 : 201-08.

Propular Articles

Hati, S., Mandal, S., and Prajapati, J.B. (2014)
Probiotics (Functional Bio-Ingredient in Food):

/13



—— Publications ——

Novel applications to human health. Research &
Reviews: J. Dairy Sci. and Tech., 3 (2): 1-8.

Thakur, K., Shivahre, P., Panmei, A. and Tomar,
S. K. (2014) Health benefits of probiotics and
prebiotics in poultry industry. Poultry Technology,
9 (4): 108-10.

Thakur, K., Tomar, S. K., Panmei, A. and Shivahre,
P. (2014) Dairy microbes as cell factories for
riboflavin production. Livestock Technology, 4 (4):
8-10.

Thakur, K. and Tomar, S.K. (2014) Bioprospecting
dairy microbes to produce riboflavin. Food and
Beverages News. 16 (13): 49-52.

Thakur, K. and Tomar, S. K. (2014) Cross talk
between personalized diet and health. Food and
Beverages News,17 (14): 9-11.

Thakur, K. Tomar, S. K. and Malik, R. K. (2014)
Functional food: A food beyond Nutrition.
Beverages and Food World, 14: 33-35.

Thakur, K, Panmei, A., Kujur, A., Yumnam Devi,
G. and Tomar, S.K. (2014) Microbes in dairy herds:
heat stress. Ingredients South, 8 (5):167-70.

Thakur, K., Panmei, A., Shivahre, P., Kujur, A.,
Tomar, S. K. and De, S. (2014) Role of probiotics in
pig production and health management. Livestock
Line, 8 (5): 33-37.

Thakur, K. and Tomar, S. K. (2014). Designer
Probiotic: Need of the Hour. Beverages and Food
World,15: 23-27.

Review Articles

Grover, S., Rashmi, H. M. and Batish, V. K. (2014)
Probiotics for human health -new innovations and
emerging trends. Encyclopedia of Metagenomics,
(Editor: Karen E. Nelson), DOI110.1007 /978-1-4614-
6418-1-575-2.

Gruninger, R. J., Puniya, A. K., Callaghan, T.
M., Edwards, J. E., Youssef, N., Dagar, S. S.,
Fliegerova, K., Griffith, G. W., Forster, R., Tsang,
A., McAllister, T., Elshahed, M. S. (2014) Anaerobic
Fungi (Phylum Neocallimastigomycota): Advances
in understanding of their taxonomy, life cycle,
ecology, role, and biotechnological potential. FEMS
Microbiol Ecol. 90 (1): 1-17.

Lule, V. K, Garg, S., Pophaly, S. D., Kumar, H.,
Tomar, S. K. (2015) Potential health benefits of

lunasin: a multifaceted soy-derived bioactive
peptide. J. Food Sci., doi: 10.1111/1750-3841.12786.

Paul, S.S., Puniya, A. K., Griffith, G. W. (2014) Gut
anaerobic fungi: the extremophillic colonizers of
plant fibers in the rumen. Kavaka, 42: 101-11.

Puniya, A. K., Salem, A. Z. M., Kumar, S., Dagar,
S. S., Griffith, G. W., Puniya, M., Ravella, S. R.,
Kumar, N., Dhewa, T., Kumar, R. (2015) Role of
live microbial feed supplements with reference
to anaerobic fungi in ruminant productivity: A
review. J. Integrative Agric., 14 (3): 550-60.

Pophaly, S. D., Poonam, Singh, P., Kumar, H.,
Tomar, S. K., Singh, R. (2014) Selenium enrichment
of lactic acid bacteria and bifidobacteria: A
functional food perspective. Trends in Food Sci. &
Tech., 39: 135-45.

Singh, B. P., Vij, S. and Hati, S. (2014) Functional
significance of bioactive peptides derived from
soybean. Peptides, 54 : 171-79.

Thakur, G., Raghu H. V., Tehri N., Kumar N.,
Avinash Y. and Malik, R. K. (2014) Biochip based
detection- An emerging tool for ensuring safe milk:
A review. |. Innovative Boil., 3(1): 147-54.

Tyagi, A., Ashwani Kuamr, Aparna, S. V, Rashmi, H.
M., Grover, S., Batish, V. K. (2014) Synthetic biology:
Applications in food sector. Critical Reviews in Food
Sci. and Nutri.. DOI: 10.1080/10408398.2013.782534.

Book Chapters

Deepansh, Sharma, Beniwal, Arun, Saini, Priyanka,
Kapil, Shailly, Vij, Shilpa and Malik, R. K. (2014)
Metabolic Engineering of Yeast for Bioethanol
Production from Whey. NOVA Science Publishers
INC, USA.

Hati, S., Vij, S., Mandal, S., Khamrui, K.
(2014) Utilization of Soy Oligosaccharides
during fermentation by Lactobacilli.Book:
Oligosaccharides: Food Source, Biological Roles

and Health Implications. Nova Science Publishers,
Inc., New York, pp. 233-251.

Sirohi, S. K., Singh, N. and Puniya, A. K. (2014)
Promising plant secondary metabolites for enteric
methane mitigation and rumen modulation. In:
Recent Advances in Animal Nutrition (Eds. Bakshi,
M.P.S. and Wadhwa, M.), Satish Serial Publishing
House, New Delhi, pp 43-77.



DAIRY ENGINEERING

Research Papers

Barnwal, P., Singh, K. K., Mohite, A., Sharma, A.
and Saxena, S. N. (2014) Influence of cryogenic
and ambient grinding on grinding characteristics
of fenugreek powder: A comparative study, . Food
Processing and Preservation, DOI:10.1111/jfpp.12342.

Barnwal, P., Singh, K. K., Kumar, R. and Saxena,
S. N. (2015) Thermal properties of cryo-ground
fenugreek powder, J. Spices and Aromatic Crops, 24
(1) : 28-32.

Barnwal, P., Mohite, A., Singh, K. K., Kumar,
P., Zachariah, T. J. and Saxena, S. N. (2014)
Influence of cryogenic and ambient grinding on
grinding characteristics of cinnamon and turmeric,
International |. Seed Spices, 4 (2) : 26-31.

Barnwal, P., Singh, K. K., Mohite, A., Sharma, A.
and Zachariah, T.]. (2014) Determination of thermal
properties of cryo- ground cinnamon powder. J.
Spices and Aromatic Crops, 23 (2) : 262-67.

Chopde, S., Kumar, B., Minz, P. S. and Sawale, P.
(2013) Feasibility study for mechanized production
of Rabri. Asian |. Dairying & Foods Res., 32 (1) : 30-34.

Mridula, D., Kaur, Daljeet, Nagra, S. S., Barnwal,
P. Sushma Gurumayuma and Singh, K. K. (2014)
Growth performance and quality characteristics
of flaxseed-fed broiler chicks. J. Applied Anim. Res.,
http:/ /dx.doi.org/10.1080/09712119.2014.978773.

Saxena, S.N., Sharma, Y. K., Rathore, S. S., Singh, K.
K., Barnwal, P., Saxena, R., Upadhyaya P., Anwer,
M. M. (2015) Effect of cryogenic grinding on volatile
oil, oleoresin content and anti-oxidant properties
of coriander (Coriandrum sativum L.) genotypes.
J. Food Sci. and Tech., 52 (1) : 568-73.

Vekariya, Y., Kathiriya, M., Hati, S., and Sawhney,
1. K. (2015) Process optimization for the preparation
of Burfiapplying integrated SSHE with CPV and
mechanized cooling system. Indian |. Dairy Sci.,
68:1.

Warrier, A.S., Sawhney, I. K., and Minz, P.S. (2014)
Design of finned pipe network to improve efficiency
of butter melter. |. Food Process Engineering, 38 (2):
183-89.

Popular Articles

Barnwal, P., Minz, P. S., Dodeja, A. K., Sawhney, L.
K. and Kumar, Bikram (2014) Khoa ke Yantreekrita

—- Publications ——

Utpadan hetu Vibhinna Yantra. Krishi Prasanskaran
Darpan, Taknikee Hindi Bulletin, July-December
2013, Ank 15, pp. 61-63 (June 2014 me ICAR-
CIPHET, Ludhiana se pakashit).

Barnwal, P., Dodeja, A. K. and Minz, P. S.
(2014) Gramin Star par Dudh Prasanskaran kee
Sambhawana. Krishi Prasanskaran Darpan,
Taknikee Hindi Bulletin, July-December 2013, Ank
15, pp. 58-60 (June 2014 me ICAR-CIPHET, Ludhiana
se pakashit).

Barnwal, P., Pathak, P. K., Sahay, C. S. and
Deshmikh, G.R. (2014) Karyashala (Workshop) kee
Masheenonke ke Sanchalan me Aawashyak Batein
evam Sawadhaniyan. Chara Patrika, Taknikee
Hindi Bulletin, May-August-2012, pp. 07-11 (March
2014 me ICAR-IGFR], Jhansi se prakashit).

Pathak, P.K., Dwivedi, P.N., Barnwal, P. and
Sahay, C. S. (2014) Katai Uparant Aay Badhane
ke Vibhinna Upay. Chara Patrika, Taknikee Hindi
Bulletin, May-August-2012, pp. 35-36 (March 2014
me ICAR-IGFRI, Jhansi se prakashit).

Yadav, D. N., Sharma, A. And Barnwal, P. (2014)
Khadya Prasanskaran aur Sanksharan Udyog me
Cryogenics kee Sambhawanayen. Krishi Prasanskaran
Darpan, Taknikee Hindi Bulletin, July-December
2013, Ank 15, pp. 20-32 (June 2014 me ICAR-
CIPHET, Ludhiana se pakashit).

DAIRY ECONOMICS, STATISTICS &
MANAGEMENT

Research Articles

Chandel, B. S. and Singh, R. (2015) Policy
interventions for mainstreaming of small milk
producers in contemporary production system - A
value chain analysis of Indian dairy sector. Indian
J. Dairy Sci., 68 (1): 73-80.

Chauhan, A. K., Pushpa, Singh, R., Datta, K. K.
and Miraj, A. M. (2014) Haryana state agriculture
marketing board: A catalyst for modern Marketing.
Indian ]. Economics and Development, 10 (1a): 7-12.

Das, G.,Jain, D. K. and Dhaka, J. P. (2014) Analysis
of price spread and marketing efficiency of milch
cow marketing in the state level cattle fairs of
Rajasthan, India. SAARC |. Agriculture, 12 (1):
33-47.

Das, G., Jain, D. K. and Pandit, A. (2014)
Performance of organised animal fairs of
Rajasthan. Indian ]. Agri. Eco., 69 (3): 290-99.

/17



—— Publications ——

Devi, G., Zala, Y. C. and Jain, D. K. (2014) Micro-
finance: A tool for fight against poverty in rural
India through self-help group formation. African
J. Agril. Res., 9 (53): 3864-78.

Ghule, A., Chauhan, A. K., Mahajan, S. and
Nagrale, B. (2014) Analysis of marketed surplus
and disposal pattern of milk in commercial dairy
farms in Maharashtra. Indian J. Eco. and Develop.,
10 (1a): 161-66.

Lal, S. P., Kadian, K. S., Jha, S. K., Sharma, A. K., Goyal
J., Kumar, R. S., Chauhan, A. K., Singh, S. R. K. and
Singh, S. P. (2015) Change in livestock holdings,
adaptation strategies and livelihood security of
the farmers affected by national calamity in Bihar,
India. Indian ]. Dairy Sci., 68 (1): 83-90.

Pushpa and Chandel, B. S. (2014) Effectiveness
of artificial insemination in dairy cattle: Recent
evidences from India’s milking state of Gujarat.
Indian Res. |. Extn. Edu., 14 (4): 18-26.

Pushpa, Chandel, B. S. and Sirohi, S. (2014)
Infrastructure disparities in rural India with
special reference to livestock support services and
veterinary infrastructure. International J. Livestock
Production, 5 (8): 147-54.

Sharma, A. K., Lal, M. and Sawhney, 1. K. (2014)
Computational aspects of soft computing models
to predict sorption isotherms in Nutrimix (weaning

food). Mathematics in Engineering, Sci. and Aerospace,
5 (2): 105-19.

Sharma, A. K. and Sawhney, I. K. (2015) Modelling
moisture sorption characteristics in dried acid
casein using connectionist paradigm vis-a-vis
classical methods. J. Food Sci. and Tech., 52(1): 151-
60. DOI: 10.1007/s13197-013-0981-3.

Sharma, A. K., Sawhney, I. K. and Lal, M. (2014)
Intelligent modelling and analysis of moisture
sorption isotherms in milk and pearl millet
based weaning food ‘fortified Nutirmix’. Drying
Technology: An International |., 32 (6): 728-41. DOI:
10.1080/07373937.2013.858265

Sharma, S. K., Malhotra, R. and Mahajan, S. (2014)
Resource-use efficiency in milk production in
Malwa region of Madhya Pradesh. Indian J. Dairy
Sci., 67 (6) : 531-34.

Popular Article

Sharma, A. K. and Acharya, R. M. (2014) Precision
dairy farming with intelligent systems - A smarter

approach to dairy sustainability. Indian Dairyman,
66 (9): 80-86.

Book

Das, G. and Jain, D. K. (2013) Livestock Marketing in
Organised Cattle Fairs of India: A Study of Rajasthan.
Scholars” Press, Saarbriicken, Germany. ISBN:
9783639517651. pp : 288. Price: € 94.90.

Chapters in Books/e-books

Chandel, B. S., Chand, P. and Dhaka, J. P. (2014)
Enhancing marketing efficiency of domestic trade
in milk and milk products. In: Gupta, S. and Tomar,
S.S. (Editors), Sustainable Rural Development through
Agriculture. Biotech Books, New Delhi, pp: 317-37.

Panchal, I., Sawhney, I. K. and Sharma, A. K. (2015)
Identifying healthy and mastitis Sahiwal cows
using electro-chemical properties: A connectionist
approach. In: Hoda, M.N. (Editor), Computing for
Sustainable Global Development, 9" INDIACom-2015,
27 International Conference, March 11-13, Bhratai
Vidyapeeth's Institute of Computer Applications
and Management, New Delhi (INDIA), pp : 11-14.
ISBN 978-93-80544-18-2.

HUMANITIES AND SOCIAL SCIENCES

Research Papers

Malik, Meena (2014) “The Masculinist Construct
of Femininity: The Heart of the Matter”, The Literary
Voyage: An International |. Scholarly and Creative
Writings, 1( 2): 11-20.

Malik, Meena (2014) “Graham Greene: Violence
against Women and Male-power”, J. Teaching and
Res. in English Literature, 6 (1) :1-4

Malik, Meena (2014) “The Story of the Marginalised
in Graham Green’s Fiction”, Lingaya’s International
Refereed ]. English Language & Literature (LIRJELL),
1 (2): 56-61.

Malik, Meena (2014) “Feminist Voice and
Protestation in Literature”, Literary Quest, 1 (3):
70-80.Web. DoA.

Book Chapter

Smita Sirohi, Sabikhi, Lata Malik, Meena, Singh, A.
K., Patil, G. R. and Srivastava, A. K. (2014) Dairy
Science Education in India: Current Status and Way
Forward. In: R.B. Singh (ed) XI Agriculture Science
Congress Proc., “Transforming Agricultural



Education for Reshaping India’s Future” National
Academy of Agriculture Sciences, New Delhi. pp:
217-40.

Technical/Popular Articles

Malik, Meena (2014) “Technical Writing in Dairy
Research” In Compendium of Advanced Faculty
Training (CAFT) on Advances in Technology,
Quality and Safety of Functional Dairy Foods from
8 July - 28* July, 2014 at NDRI, Karnal. pp: 165-70.

Malik, Meena (2014), “Teaching Employability
Skills in ESL Classroom” In Compendium of 9
International and 49" Annual ELTAI Conference
on 'English from Classes to Masses’” held at
Vivekanand Global University, Jaipur from 21 -
23" August, 2014, pp: 205.

Malik, Meena (2015) “Teaching of Communication
Skills Integrated with Management Skills in ESL
Classroom”. In Compendium of UGC Seminar on
Multidisciplinary Dimensions: English Literature
at Department of English, Vidyavati Anand DAV
College for Women, Karnal on 24" January, 2015.

pp: 31
DAIRY EXTENSION

Research Papers

Raut, A. A. and Sankhala, Gopal (2014)
Entrepreneurship among commercial dairy farmers
in Maharashtra. Indian ]. Dairy Sci., 67 (6) : 535-40.

Dadabhau, Argade Shivaji and Sankhala, Gopal
(2014) Development of an index for assessing the
livelihood security status of farmers. International
J. Tropical Agri., 32 (3-4): 655-60.

Avhad, S.R., Kadian, K. S., Varma, A. K. and Kale R.
B. (2015) Entrepreneurial behaviour of dairy farmers
in Ahmednagar district of Maharashtra. Agri. Sci.
Digest, 35 (1): 56-59.

Chabhal, V. P. and Ponnusamy, K. (2014) Study on
gender issues in promoting agri-entrepreneurship
among farm graduates. Indian J. Agril. Sci.. 84 (6):
684-90.

Goyal, J. K. Singh, S. K. Jha, M., Tiwari, S. P., Lal,
M. and Khanna, S. (2015) Factors affecting Job
Performance of Veterinary Surgeons in Haryana.
Indian ]. Dairy Sci., 68 (2).

—- Publications ——

Kadian, K. S. (2014) A tool to measure socio-
economic status of dairy farmers. Indian ]. Anim.
Sci., 84 (1): 91-95.

Kant, Kamala, Sankhala, Gopal and Shivaji, Argade
(2013) A Scale to measure dairy farmers’ perception
towards climate variability. Indian |. Dairy Sci., 66
(5): 446-50.

Kayensuza, L., Kadian, K. S. and Kant, Kamala
(2014) Knowledge of young dairy farmers regarding
scientific dairy farming practices in Manipur. Indian
J. Community Mobilization and Sustainable Develop.,
9 (1): 34-36.

Lal, S. P., Kadian, K. S,, Jha, S. K., Singh, S. R.
K., Goyal, J., Kumar, R. S. and Singh, S. P. (2014)
A resilience scale to measure farmers’ suicidal
tendencies in National Calamity hit region of India.
Current World Environment, 9 (3) : 1001-07.

Lal, S. P., Kadian, K. S,, Jha, S. K., Sharma, A.
K., Goyal, J., Kumar, R. S., Chauhan, A. K., Singh,
S.R. K. and Singh, S. P. (2015) Change in livestock-
holdings, adaptation strategies and livelihood
security of the farmers affected by national calamity
in Bihar, India. Indian J. Sci., 68 (1): 83-90.

Mait, S., Jha, S. K., Garai, S. Nag, A., Chakravarty, R.
Kadian, K. S. and Meena, B. S. (2014) Determinants
to climate adaptation among the BRKPA Pastoral
Nomads of Western Arunachal Pradesh. Indian Res.
J. Extn. Edu., 14 (2): 36-40.

Maiti, S., Jha, S. K., Garai, S., Nag, A., Chakravarty,
R., Kadian, K. S., Chandel, B. S. Datta, K. K. and
Upadhyay, R. C. (2014) Adaptation strategies
followed by livestock rears of Coastal Odisha and
West Bengal to cope up with climate change. Indian
J. Anim. Sci., 84 (6): 652-59.

Maiti, S., Jha, S. K., Garai, S., Nag, A., Chakravarty,
R., Kadian, K. S., Chandel, B. S., Datta, K. K. and
Upadhyay, R. C. (2014) Adapting to climate change:
Traditional coping mechanism followed by the
Brokpa pastoral nomads of Arunachal Pradesh,
India. Indian ]. Traditional Knowledge, 13 (4): 752-61.

Maiti, S., Jha, S. K., Garai, S., Nag, A., Chakravarty,
R., Kadian, K. S., Chandel, B. S., Datta, K. K. and
Upadhyay, R. C. (2014) Vulnerability to climate
change among the livestock rears of eastern coastal
region of India: A house hold level assessment.
Indian ]. Anim. Sci., 84 (10): 1048-54.

Maiti, S., Jha, S. K., Garai, S., Nag, A., Chakravarty,
R., Kadian, K. S., Chandel, B. S., Datta, K. K.



—— Publications ——

and Upadhyay, R.C. (2015) Assessment of social
vulnerability to climate change in the eastern coast
of India. Climate Change, DOI 10.1007 /s10584-015-
1379-1:1-20.

Meena, B. S., Kumar, Ranjith and Singh, Amit. (2014)
Effectiveness of multimedia digital video disk
on knowledge gain of improved dairy farming
practices. Indian |. Dairy. Sci., 67 (5): 441-45.

Meena, B. S., Verma, H.C., Meena, H. R., Singh, Amit
and Meena, D. K. (2015) Field level study on
productive and reproductive parameters of
dairy animals in Uttar Pradesh, India. Indian
J. Anim. Res.. 49 (1): 118-22.

Meena, B.S., Chauhan, Jitendra, Shanthy, T. Rajula
and Singh, B. P. (2014) Adoption gap and its path
analysis in feeding practices of dairy animals. Indian
Res. |. Ext. Edu. 14 (2): 74-77.

Sritharan, N., Rajavel, M. and Kumar, R.
Senthil (2015) Physiological approaches: Yield
improvement in Black gram. Legume Res., 38 (1):
91-95.

Sharma, Neeraj K., Meena, H. R., Chander, Mahesh,
Hari, R. and Sharad, Avhad (2014). Study on
ownership and control pattern over resources
and accessibility to various services in gender
perspectives. Indian Res. ]. Ext. Edu. 14 (4): 145-48.

Patel, R. K., Kadian, K. S. and Phand, S. (2014)
Knowledge level of the KVK Trainee dairy farmers
and non trainee dairy farmers in Satna district of
Madhya Pradesh. Vety. Sci., 3 (9) : 176-77.

Paul, Pampi, Meena, B. S., Singh, Amit and Sajjad
Ahmed Wani (2015) Gender participation in
integrated farming system in Tripura, India. Asian
J. Dairy and Food Res., 34 (1): 59-60.

Ponnusamy, K, and S. M. Pillai. (2014) Evaluation
of factors contributing to adoption of management
practices productivity and net income in shrimp
farming in Gujarat, India. Indian |. Fisheries, 61(4)
: 79-83.

Ponnusamy, K, Nayak, Jyoti and Srivastava,
S. K. (2014) A study on leadership qualities
of supervisory officers as perceived by their
subordinates in research institutes. Indian |. Ext.
Edu., 50 (3&4).

Ponnusamy, K., Srinath, Krishna, Meenakshi, S.
and Saha, Geeta (2015) Gender mainstreaming and

technology application: An appraisal of TANWA
project. Indian |. Ext. Edu., 51 (1&2) : 22-25.

Ponnusamy, K., Das, Manju Dutta, Binoo P.
Bonny and Mishra, Sabita (2014) PPP and Gender
Mainstreaming in Agriculture: Lessons from Field
Studies. Agril. Eco. Res. Review. 27 : 147-155.

Ponnusamy, K, Srivastava, S. K., Nayak, Jyoti
and Prusty, Manoranjan (2014) Designing gender
friendly participatory pest management strategies.
GCBR Bio Res., 1 (2): 39-43.

Prasad, Babu G., Kadian, K. S., Kale, R. B.
and Kant, Kamala (2015) Associative relationship
between ICT indicators and socio-personal and
economic characteristics of the dairy farmer
beneficiaries under ICT enabled i-kisan project in
Andhra Pradesh, India. Indian J. Agril. Res., 49 (1):
92-95.

Majumdar, Mandal, S. A. B., Tyagi, Praveen K,
Sahoo, A., Sastry, K. V. H., Dash, B. B., Meena, H.
R. and Sharma, Ajay (2013) Optimizing limiting
amino acids profile of broiler chickens at high
altitude of kumaun region. Anim. Nutri. and Feed
Tech., 13 : 215-22.

Sajad, A. W., Sankhala, G, Singh, A. and Nazir,
Ahmad, Mir, N. A. (2014) SWOT analysis of Jammu
and Kashmir milk producer's co-operative limited.
Indian ]. Dairy Sci., 67 (6): 547-52.

Verma, Arbind Kumar, Meena, H. R. and Verma A
K. (2014) Comparative importance and effectiveness
of livestock services perceived by livestock farmers
of Uttar Pradesh. Res. J. Animal Hus. & Dairy Sci.,
5 (2):140-42.

Jadoun, Y.S,, Jha, S. K., Bhadauria, Pragya and Kale,
Rajiv (2014) Marketing pattern of Murrah buffaloes
among dairy farmers affected by integrated Murrah
development scheme of Haryana. Indian ]. Dairy
Sci. 67(6) : 541-46.

Popular Article

Ponnusamy, K, Nayak, Jyoti and Adhiguru, P.
(2015) Strategies to mitigate drudgeries of women
in agriculture. Indian Farming, 64 (10): 43-44.

Book

Singh, S. R. K. and Jha, S. K. (2014) Organizational
Diagnosis of the Smallholders’ Dairying: Integrating
Theory and Applications. ISBN: 978-3-639-71809-6;
Scholars’ Press. Germany. Pages: 148. (E-Book).



Book Chapter

Meena, B. S. and Sharma, Purushottam, Singh,
Ramersh, Dass, S. K. and Meena, D. K. (2015) “Ex-
post development impact analysis of watershed
project: A case study of Bundelkhand” in Water
management in Agriculture Edited by : M. S. Meena,
K. M. Singh and B. P. Bhatt published by Jaya
Publishing House, Delhi. pp: 107-23.

SOUTHERN REGIONAL STATION,
BANGALORE

Research Articles

Basak, S., Das., D.N., Ramesha., K. P., Kataktalware.,
M. A, Suresh., K. P. and Soumya, N. P. (2013) Effect
of age at first calving on first lactation milk yield in
Deoni cattle. Indian ]. Dairy and Biosci., 24 : 43-45.

Dwarakanath, H., Gurumoorthi, P., Sutariya, H.,
Jayaraj Rao, K. and Pagote, C. N. (2013) Effect

of freezing on the textural attributes of paneer
during storage. Indian ]. Dairy Sci., 66 (6): 487-95.

Harin, Sutariya and Jayaraj Rao, K. (2014) Utilisation
of lemon grass distillate in the preparation of lassi.
Indian ]. Dairy Sci., 67 (1): 20-26.

Kiranbabu, S. and Srinivas, B. (2014) Effect of
supplementation of essential cation, anion or
combination of both on the digestibility of cation
minerals in diet of cows. Advances in Anim. and
Vety. Sci., 2 : 433-37.

Kumari, A., Magdaline Eljeeva Emerald, F., Simha,
H. V.V.and Heartwin A. Pushpadass (2014) Effects
of baking conditions on colour, texture and crumb
grain characteristics of chhana podo. International
J. Dairy Tech., doi: 10.1111/1471-0307.12187.

Manjunatha, M and Rahul K. Anurag (2014) Effect
of modified atmosphere packaging and storage
conditions on quality characteristics of cucumber.
J. Food Sci. & Tech., 51(11): 3470-75, DOI 10.1007/
§13197-012-0840-7.

Manjunatha, M, Samuel, D. V. K., Rahul K. Anurag
and Gaikwad, Nilesh (2014) Development and
performance evaluation of a garlic peeler. J. Food
Sci. & Tech.. 51(11) : 3083-93. DOI 10.1007/s13197-
012-0879-5.

Mabhin, Sharif and Dixit, P. K. (2015) Dairy farming
in Southern Karnataka: An economic analysis

—- Publications ——

under varying groundwater regime, Indian J. Dairy
Sci., 68 (1) : 65-72.

Mahin, Sharif and Dixit, P. K. ( 2015) Water use
efficiency in milk production under different
groundwater regimes in Southern Karnataka,
International . Farm Sci., ISSN 2229-3744.

Neethu, K. C., Magdaline Eljeeva Emerald, F.,
Heartwin A. Pushpadass, Menon Rekha Ravindra,
Jayaraj Rao, K. and Surendra Nath, B. (2014)
Analysis of transient heat and mass transfer during
deep-fat frying of pantoa. J. Food Processing and
Preservation, DOL: 10.1111/jfpp.12310 Article first
published online: 19 AUG 2014.

Pagote, C. N. and Nawale, P. K. (2013)
Standardisation of method of manufacture of khoa
jalebi. Indian |. Dairy and Biosci., 24: 25-35.

Prasad, Babu, Brar, G., Kumar, D. S., Satish, N.
and Subash, S. (2014) Comparative study on
performance of crossbred and non-descript dairy
cattle under field conditions. Environment &
Ecology., 32 (1): 70-73.

Porchezhiyan. S. and Devi, M. C. A. (2014)
Livelihood profile of dairy entrepreneurs in the
Northern Districts of Tamil Nadu. Indian ]. Dairy
and Biosci., 24 : 36-42.

Ramesha K. P., Akhila Rao, Basavaraju, M, Geetha,
G. R, Krishnamurthy L, Rao T. V. L.N., Das, D.
N. and Kataktalware, M. A (2015) Molecular
characterization of the HSPA1A gene by single-
strand conformation polymorphism and sequence
analysis in Holstein -Friesian crossbred and Deoni
cattle raised in India. Turkish ]. Vety. and Anim.
Sci., 39.

Ramesha K. P., Basavaraju, M., Akhila, Rao, Geetha,
G. R, Kataktalware, M. A. and Jeyakumar, S. (2015)
Single Nucleotide Polymorphism identification and
characterization of GnRHR gene in Bos taurus and
Bos indicus cattle. Turkish |. Vety. and Anim. Sci.. 39
(1) : 10-15.

Rathod, K. M. and Pagote, C. N. (2013) Quality of
khoa jalebi as influenced by moisture content in
batter. Indian |. Dairy and Biosci., 24 : 1-9.

Shahid. A.S, Ramesha K. P., Ovais, Aarif and Nazir,
Ahmad Mir (2014) Genetic Polymorphisms within
Exon 8, 9 and 10 of Heat Shock Protein (HSP)90
AA, in Deoni cattle. Anim. Sci. Reporter, 8 (1) : 26-30.

/o —



—— Publications ——

Shete, A. S. and Pagote, C. N. (2013) Studies on
formulation of sugar-free syrup for the preparation
of khoa jalebi. Indian ]. Dairy Sci., 66 (6): 477- 86.

Singh A. P., Ramesha, K. P., Isloor, S, Divya P, Arya
A and Mir M. A (2015). Sequence characterization
and polymorphism detection in lactoferrin gene

of deoni (Bos indicus) cattle. Indian |. Anim. Res.
48 (1) : 1-5.

Sivaram M . (2014) Modelling the price trends of
teakwood using statistical and artificial neural
network techniques. Electronic ]. Applied Statistical
Analysis. 7 (2) : 180-98.

Srujan Kumar, K. and Balasubramanyam, B.V.
(2014) Effect of incorporation of concentrated and
lactose hydrolysed whey on sensory quality of
khoa. Indian |. Dairy Sci., 67 (4) : 300-05.

Soumya., N. P, Das., D. N. and Sukanta Basak
(2013) Sexed Semen: A novel opportunity for dairy
farmers. Indian |. Dairy and Biosci., 24 : 67-69.

Veena. N and B. Surendra Nath p-Glucan as a
functional ingredient in dairy foods - A Review
Indian |. Dairy Sci., 66 : 461 - 68.

Vishnoi, Rachit Dixit, P. K. and Umamageswari,
M. (2014) Economics of milk production in plain
and hill regions of Uttarakhand state, Indian J. Dairy
Sci., 67 (6) : 523-30.

Popular Articles

Chitranayak, M. Manjunatha, Rekha Menon R,
“Adhunik Upkarno Dwara Dugdh Utpado Ki
Parakh”,Akshya Kheti, Year-1 (2014), 1 pp : 81-83,
ICAR Research Complex.

Ghosh, Bikash C. and Dyuthy, P. S. (2014) Chhana
Jhili - a traditional milk delicacy. Indian Dairyman,
66 (7) : 68 - 74.

Heartwin, A. Pushpadass, Vineesh John, Magdaline
Eljeeva Emerald, F., Surendra Nath, B. and Kulkarni,
Satish (2015) Edible coatings for extending shelf-life
of paneer. Beverage and Food World 42 (1): 58-59.

Neethu, K. C., Magdaline Eljeeva Emerald, F.,
Heartwin A. Pushpadass, Menon Rekha Ravindra,
Jayaraj Rao, K. and Surendra Nath, B. (2014)
Pantoa-An indigenous dairy delicacy. Beverage and
Food World 41 (7): 39-40.

Srinivas, B. and Ramesha, K. P. (2014) Breakeven
point of maintenance feeding cost in dairy breeds.
Indian Dairyman, 66 (11): 94-98

Varalakshmi, S., Balasubramanyam, B. V. Menon
Rekha Ravindra, Manjunatha, M. and Sinha,
Chitranayak. (2014) Pros and cons of Bacteriophages
in the Food Industry. Indian Dairyman, 66 (10): 94-97.

Eastern Regional Station, Kalyani

Research Papers

Agrawal, Nimisha, Sharma, D. K. Mandal, Ajoy,
Rout, P. K. and Kushwabh, Y. K. (2015) Dynamics of
faecal egg count in natural infection of Haemonchus
spp. in Indian goats. Vet. World, 8 : 38-41.

Ashry, M., Lee, K., Mondal, M., Datta, T. K.,
Folger, J. K., Rajput, S. K., Zhang, K., Hemeida,
N. A. and Smith, G. W. (2015) Expression of TGFf3
super family components and other markers of
oocyte quality in oocytes selected by brilliant
cresyl blue staining: Relevance to early embryonic
development. Mol. Reprod. Dev., 82 : 251-64.

Bhakat, Champak and Patil, N. V. (2014) Studies on
utilization pattern of camel and tractor in hot arid
ecosystem. Ind. |. Anim. Res., 48 : 486 - 90.

Dass G., Mandal, A. and Rout, P. K. (2014) Genetic
and phenotypic parameters of growth traits in
Muzaffarnagari sheep. Ind. J. Anim. Sci., 84 : 1328-31.

Biswas, J., Biswas, S., Pan, S. and Mandal, A. (2015)
A cytogenetic study of heterosexual quadruplets
of cattle (Bos indicus) - a case report. Veterinarski
Arhiv, 85 : 105-10.

Kamjoo, B., Baneh, H., Yousefia, V., Mandal, A.
and Rahimi, G. (2014) Genetic parameter estimates
for growth traits in Iran-Black sheep. |. Appl. Anim.
Res., 42 : 79-88.

Mamane Sani, Hichem Sebai, Roberto Refinetti,
Mohan Mondal, Néziha Ghanem-Boughanmi,
Naceur A. Boughattas, and Mossadok Ben-Attia
(2015) Dosing-Time Dependent Effects of Sodium
Nitroprusside on Cerebral, Renal, and Hepatic
Catalase Activity in Mice. J. Drug Delivery, Article
1D 790480, 8 pages, 2015. doi:10.1155/2015/790480.

Mamta, M., Dutta, T. K. and Tripathi, M. K. (2015)
Rumen fermentation pattern of Barbari kids at
different physiological stages under semi-intensive
system of production. Ind. |. Anim. Sci., 85 : 64-66.



Mandal, A., Karunakaran, M., Rout, P. K. and Roy,
R. (2014) Conservation of threatened goat breeds
in India. Anim. Gen. Resour., 55 : 47-55.

Mohapatra, S. K., Singh, S., Kumar, S., Dang, A. K.,
Datta, T. K., Das, S. K., Mohanty, T. K., Kaushik,
J. K. and Mohanty, A. K. (2014) Comparative
expression profiling of insulin-like growth
factor binding protein-5 (IGFBP-5) in milk of Bos
indicus and Bubalus bubalis during lactation.
Animal, 10 : 1-7.

Mondal, M., Baruah, K. K. and Prakash, B. S.
(2014) Endocrine regulation of growth and its
manipulation in mithun (Bos frontalis), a rare bovine
of Southeast Asia. J. Biol. Nat., 2 : 16-23.

Mondal, Mohan., Baruah, Kishore Kumar.,
Rajkhowa, Chandan. (2014) Application of
Biotechnology for Augmentation of Productivity
in Mithun (Bos frontalis). Global ]. Anim. Sci. Res.,
2:357-64.

Naik, P. K., Dhuri, R. B., Karunakaran, M., Swain,
B. K. and Singh, N. P. (2014) Effect of feeding
hydroponics maize fodder on digestibility of
nutrients and milk production in lactating cows.
Ind. J. Anim. Sci., 84 : 880-83.

Pradhan, K., Mazumder, G, Thockchomb R. and
Garaj, S. (2014) Ensuring the Women participation
in frontier livelihood option of livestock enterprise
management. J. Interacad., 18 : 109-16.

Prasad, Y., Sharma, P., Chatterjee, A. and Dahiya, D.
K. (2014) Incidence of subclinical mastitis in Jersey
crossbred cows. Ind. |. Dairy Sci., 67 : 2014.

Santra, A., Konar, S., Banerjee, A., Mandal, A.
and Das, S.K. (2014) Effect of increasing level
of barley distillers dried grains with soluble on
ruminal methanogenesis, enzyme profile and
ciliate protozoal population in vitro. Anim. Nutr.
Feed Technol., 14 : 239-49.

Sharma, Aditya K., Mahapatra, Sushil. K., Mohanty,
A. K. and Das, Subrata K. (2014) Effect of heparin-
binding oviduct specific proteins on in vitro embryo
development in cattle. Ind. |. Biotechnol., 13 : 408-10.

Singh, Surya Bansi and Das, Subrata K. (2014)
Cryopreservation of fetal skin fibroblast cells in
cattle. Int. |. Biotechnol. & Bioeng. Res., 5 : 53-57.

Singh, Surya Bansi and Das, Subrata K. (2014)
Embryo development through in vitro maturation

—- Publications ——

and fertilization of cattle oocytes. Nat.& Sci., 12 :
67-70.

Popular Articles/Technical Articles

Mandal, Ajoy, Das, A. K. and Dutta, T. K. (2014)
Goat milk and its health benefits. Indian Dairyman,
66 (4) : 66-70.

Mandal, Ajoy, Ghosh, M. K., Das, S. K., Chatterjee,
A. and Dutta, T. K. (2014) Managemental
intervention for clean milk production. The North
East Veterinarian, 13 (4): 30-32.

Mandal, Ajoy and Karunakaran, M. (2014) Nutritive
value and unique properties of goat milk. Food &
Beverage News, India’s First Newspaper for the F& B
Industry, A Saffron Media Publication, Mumbai, Vol.
6, Issue 19 : 53-55.

Review Articles

Karunakaran, M., Devanathan, T. G., Mandal, Ajoy,
Mondal, Mohan, Ghosh, M. K., Garai, S. and Dutta,
T. K. (2014). Seminal Proteins as Markers for Bull
Fertility. Res. and Rev.: ]. Dairy Sci. Technol., 3 : 10-19.

Mandal, Ajoy, Karunakaran, M., Ghosh, M. K.
and Dutta, T. K. (2014). Breeding Strategies for
Sustainable Goat Farming in India. Res. and Rev.: ].
Dairy Sci. Technol., 3 : 1-7.

Book Chapters

Bhakat, Champak and Dutta, T. K. (2014) Dairy
cattle shelter management system for strengthening
milk production. Lead Paper, Souvenir of National
Seminar on Extension and Technological Innovation
for strengthening Small holder dairy farming from
1-2 June, 2014 at Directorate of Dairy Development,
Deptt of AH & Fisheries, Ranchi, Jharkhand, pp:
80-88.

Chatterjee, A. and Ghosh M. K. (2014) Importance
of Locally available feeds and fodder for improved
production of yak. In: Improving yak husbandry
through nutritional, reproductive and health
management. (Medgi D et al. Eds) Compendium of
Lectures and Training Manual. ICAR-NRC on Yak,
Dirang, Arunachal Pradesh, pp: 51-66

Karunakaran, M., Mandal, A., Mondal, M.,
Bhakat, C., Naik, P. K. and Chakurkar, E.B. (2014).
Induction of parturition in domestic animals.
In compendium of Short Term Training Course
on Advances in Livestock Production Management
Technologies organized by the Eastern Regional



—— Publications ——

Station, Indian Veterinary Research Institute, 37,
Belgachia Road, Kolkata, from 12 to 25 November,
2014, pp: 125-29.

Karunakaran, M., Devanathan, T. G., Mandal, A.,
Mondal, M., Ghosh, M. K. and Garai, S. (2014).
Recent advances in bull semen evaluation. In
compendium of Short Term Training Course On
Laboratory Diagnosis of Animal Diseases and Zoonoses
organized by the Eastern Regional Station, Indian
Veterinary Research Institute, 37, Belgachia Road,
Kolkata From 10% -23 September, 2014, pp: 148-58.

Mondal, M., Karunakaran, M., Chatterjee, A. and
Ghosh, M. K. (2014) Application of Reproductive
Biotechnologies for Augmentation of Reproduction
in Dairy Cattle. In compendium of Short Term
Training Course on Advances in Livestock Production
Management Technologies organized by the Eastern
Regional Station, Indian Veterinary Research
Institute, 37, Belgachia Road, Kolkata, from 12 to
25 November, 2014, pp: 210-27.

Santra, A. and Das, S.K. (2014). Importance of feeding
complete feed block to yaks during winter season. In
compendium cum training manual on ‘Improving
yak husbandry through Nutritional, Reproductive
and Health management” at NRC on Yak, Dirang,
West Kameng, Arunachal Pradesh, 16-23™ June,
pp: 80-92.

e-publication

Karunakaran, M., Chakurkar, E. B., Ratnakaran,
U., Naik, P. K. and Singh. N. P. (2014) Complex
hydrocoele in boar. Agropedia http://agropedia.
iitk.ac.in/content/complex-htdrocoele- boar
posted on Sat.26/07 /2014 -22:11.

HINDI ARTICLES

Dairy Cattle Physiology

Lavania, P., Jingar, S. C. and Roy, A. K. (2014)
“ Akaal ke samay bhed-bakriyon ka poshan” . Livestock
Technology, 4 (1): 56-57.

Roy, A. K., Singh, M. and Jingar, S. C. (2014)
“Gauvansh pashuon men jaiv-vividhta” Livestock
Technology, 4 (1): 28-29.

Roy, A. K., Singh, M. and Jingar, S. C. (2014) “Kya
bakri ka doodh gay ke doodh se behtar hai?” Livestock
Technology, 4 (3): 8-8

Roy, A. K. (2014) “Betar sanvedak sanjal” Vigyan
Pragati, 63 (8): 47-48.

Roy, A.K,,Singh, M. and Jingar, S. C. (2014) “Thanaila
ki roktham kaise karen” Livestock Technology; 4 (1):
16-18.

Roy, A. K., Singh, M. and Jingar, S. C. (2014)
“Pashuon ko bacha-khucha bhojan khilaen” Livestock
Technology, 4 (2): 14.

Roy, A. K. and Singh, M. (2014) Reshayukt aahaar
khilaaen, dugdh utpaadan badhaaen. M.A.C. Krishi
Jagaran, 19 (8): 68-70.

Roy, A. K., Singh, M. and Gupta, H. R. (2014)
“Dhoodh-ek sampoorn aahaar” Livestock Technology,
4 (4): 36-38.

Roy, A. K., and Singh, M. (2014) “Vartmaan
paridrishy men dairy pashu kalyan”. M.A.C. Krishi
Jagaran, 19 (9): 72-75.

Roy, A. K., (2014) “Gaay ki utpaadan kshamta men
kaise ho vriddhi” Kheti, 67: 33-34.

Roy, A. K. and Singh, M. (2015) “Adhik utpaadan
hetu unnat dairy prabandhan”. M.A.C. Krishi Jagaran,
20 (1): 70-73.

Roy, A. K. and Singh, M (2015) “Adhik doodh hetu
gaayon ko bypass vasa den”. M.A.C. Krishi Jagaran,
20 (2): 75-77.

Roy, A. K., Singh, Mahendra and Jingar, S. C.
(2014) Govansh pashuon mei jaiv vividhta. Livestock
Technology, 4: 28-29.

Dairy Extension

Meena, B. S. and Meena, H. R. (2015) Dairy
Calendar-2015. Published by NDRI, Karnal, pp : 14.

Sharma, Parvinder and Ponnusamy, K. (2015)
Opportunities for rural women in dairying (Hindi).
Kheti, 66 (12): 32-35.

Meena, H. R., Sankhala, Gopal, and Meena, B. S.
(2014). Gao pashuo me bar bar garbhdharan karane ke
babjud bhi garbhdharan na karna : karna evam nivaran.
Dairy samchachar Published by NDRI 44 (2) : pp
5-6.

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014) Pashu palak kaise kare deveeyea
Aapada me pashuo ki dekh bhal. Aapda Satrakta
series-1/10-2014, Published by the NDRI Karnal,

pp:8.

Meena, H. R., Meena, B. S., Sankhala, Gopal,
and Ponnusamy, K. (2014) Deveeye aapda ke



parkarveperbhav:- kabaurkaise. Aapda Satrakta
Series-2/10-2014, Published by the NDRI Karnal,
pp: 1-12.

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014) Kum varsha ya mansoon me
deri hone per pashu palak kya kere kaise kare. Aapda
Satrakta Series-3/10-2014, Published by the NDRI
Karnal, pp: 12.

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014) Pets owners kaise kare aapda me
pets ki dekhbhal. Aapda Satrakta Series-4/10-2014,
-Published by the NDRI Karnal, pp : 8.

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014-15) Kaise kare pashu chara
ka sharankshan. Aapda Satrakta Series-5/10-2014,
Published by the NDRI Karnal pp: 8.

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014-15) Bheemal : Pahari shetre ke
liye ek vardan. Aapda Satrakta Series-6/10-2014,
Published by the NDRI Karnal, pp: 4.

Meena, H. R., Meena, B. S., Sankhala, Gopal,
and Ponnusamy, K. (2014-15). Bhed-bakariyo
keanteh: pergeevokaperbandan. Aapda Satrakta
Series-7/10-2014, Published by the NDRI Karnal,

pp: 12.

Meena, H. R., Meena, B. S., Sankhala, Gopal,
and Ponnusamy, K. (2014-15). Avian enfluenzha:-
kyakerekaisekare. Aapda Satrakta Series-8/10-2014,
Published by the NDRI Karnal. pp-8.

—- Publications ——

Meena, H. R., Meena, B. S., Sankhala, Gopal, and
Ponnusamy, K. (2014-15). Rebeejekjanlevabimari:-
kyakerekaisekare. Aapda Satrakta Series-9/10-2014,
Published by the NDRI Karnal, pp: 12.

Meena, H. R., Meena, B. S., Sankhala, Gopal,
K. (2014-15). Gau - pashuome
jerekarukna:- karanvenivaran. Aapda Satrakta
Series-10/10-2014, Published by the NDRI Karnal.

pp: 8.

and Ponnusamy,

Forage Research Management Section

Singh, Magan, Kumar, Rakesh, Harika, Amarjeet
Singh and Kumar, Uttam (2014) Varsh bhar hare chare
se pashu uttpadan me vridhi layen. Smarika Dairy
Mela, 2014 : 70-75.

Kumar, Rakesh, Singh, Magan and Kumar, Uttam
(2014) Charagah ka vikas evam prabandhan. Smarika
Dairy Mela, 2014 : 76-82.

Kumar, Rakesh, Birbal, Singh, Magan and Kumar,
Uttam (2013-14) Fasalon Ke Liye Poshak Tatva
Prabandhan. Dugdh Ganga-2013-14: 75-80.

Livestock Production & Management

Kumar, Chandan, Kumar, Ajesh, Kamboj, M. L.,
Sehgal, ]. P., Prasad, Shiv and Yadav, R. N. (2014)
Dudharu pashuon ka samuchit parbandhan. Livestock
Technology, 3 (12): 32-35.

HTHITT — ST AL HAfecaTal HedTs,

)

ol

"ndian Cou

) -
 Talent SE23'h for the
& .

--?_‘:-‘ Brainstog ::_

icultural Scientists Recruitmept Boz

of Agricultural Research) y

hnal Agriculty

_ ""uni"s-' i{

S

Hon'ble Union thsterfor Agrzculture, Shri Radha Mohan Ji
Releasing ISO Certification Granted to NDRI Karnal



9 CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGIES

INDUSTRIAL CONSULTANCY SERVICES

In year 2014-15, the Consultancy Services of NDRI
helped many prospective dairy entrepreneurs
by providing project reports, which enabled
them to secure loans/financial assistance from
different organizations. Revenue generated from
consultancy services was utilized for strengthening
the Institute’s infrastructure and R&D work and
also part of the money was shared among the
scientists rendering such service as an incentive.
Consultancy services also provided a via media for
two-way communication between scientists and
industry. Feedback from industry through such
interactions helped the scientists to focus and fine-
tune their research efforts to fulfill the real needs
of dairy industry.

Institute Technology Management
Committee (ITMC)

ITMC s the governing body at the Institute level for all
obligatory decision related to grantand enforcement
of patents as per national laws and for technologies
commercialization developed at NDRI. ITMC is
chaired by Director, NDRL ITMC discusses and decides
cohort diversity of issues in meeting such as eligibility
of invention for commercialization/ patenting,
pricing of the technology and commercialization of
technology. During the year 2014-2015, six meetings
were held on 17th April 2014, 7th July, 2014, 1st August
2014, 19th October, 2014, 27th November, 2014 and
11th February, 2015. During the year 2014-15, a total
of 13 technologies developed at the Institute were
transferred to 20 various industries earning " 57.10
lakhs + Service Tax (12.36%) for the Institute.

Following Technologies were Commercialized during 2014-2015

S. Title of Technology Date Organization which purchased License Fee
No technology (INR)*
(% in lakhs)
1. New Colour Based Test for Rapid Detection of Detergent in 03.01.2015 Havmor Ice-cream Ltd., 6.00
Milk Ahmedabad, Gujrat

2. Strip Based Test for Detection of Neutralizers in Milk 26.12.2014 Mother Dairy Fruit & Vegetable 1.00
Private Limited

3. Strip Based Test for Detection of Added Urea in Milk 26.12.2014 Mother Dairy Fruit & Vegetable 1.00
Private Limited

4.  Strip Based Test for Detection of Hydrogen Peroxide in Milk 26.12.2014 Mother Dairy Fruit & Vegetable 1.00
Private Limited

5. Strip Based Test for Detection of Glucose in Milk 26.12.2014 Mother Dairy Fruit & Vegetable 1.00
Private Limited

6. Strip Based Test for Detection of Maltodextrin in Milk 26.12.2014 Mother Dairy Fruit & Vegetable 1.50
Private Limited

7. Strip Based Test for Detection of Neutralizers in Milk 11.12.2014 Rajasthan electronics and 1.00
Instruments Limited

8. Strip Based Test for Detection of Added Urea in Milk 11.12.2014 Rajasthan electronics and 1.00
Instruments Limited

9. Strip Based Test for Detection of Hydrogen Peroxide in Milk 11.12.2014 Rajasthan electronics and 1.00
Instruments Limited

10. Strip Based Test for Detection of Glucose in Milk 11.12.2014 Rajasthan electronics and 1.00
Instruments Limited

11. Strip Based Test for Detection of Maltodextrin in Milk 11.12.2014 Rajasthan electronics and 1.50
Instruments Limited

12. APCR Based Method for differentiating Al and A2 milk. ~ 01.12.2014 A2 Milk Research Corporation 4.00
Raipur, Chhattisgarh

13. APCR Based Method for Differentiating Cow and Buffalo Milk. 01.12.2014 A2MilkResearch Corporation 6.00
Raipur, Chhattisgarh

14. Sugar Tolerating Lactic Culture Por preparation of Misti Doi 01.11.2014 Namaste India Foods Pvt. Ltd., 1.60
Kanpur, U.P.

15. An Indigenous Probiotic Strain of Lactobacillus Fermentum  30.09.2014 Sarvotham Care Ltd., Secunderbad 10.00

16. An Indigenous Probiotic Strain of Lactobacillus Plantarum ~ 30.09.2014 Sarvotham Care Ltd., Secunderbad 10.00

17. High Protein Iron Fortified Bajra Biscuits

01.08.2014 Sarvotham Care Ltd., Secunderbad 0.75

18. High Protein Iron Fortified Bajra Biscuits

01.08.2014 Mrs. Santosh Yadav 68, Nyaypuri, 0.75
Karnal

19. Bajra Lassi

01.08.2014 Misthi Farmer Producers Co. Ltd., 1.00
VPO-Nagla Roran Karnal

20. New colour Based Test for Rapid Detection of Detergent in Milk

19.03.2014 Rajasthan Co-operative Dairy 6.00
Federation Ltd., Jaipur, Rajasthan.

Total

57.10

*12.36% tax has also been paid by the purchaser of the technology.



NDRI- Industry Meet

NDRI-Industry meet was organized on 1st
December, 2014 wherein technologies available
at NDRI were presented to participants from
Industries with a focus on commercial transfer.
Commercial and technological aspects of Forty
nine technologies were presented by inventors
to allow one-to-one interaction and facilitation of
technology transfer. Representatives from Keshav
Milk Products, Rookan Dairy, ITC Itd, Mother
Dairy, Karnal Milk Foods Ltd, Kamdhenu Feeds
Ltd, Modern Dairy Pvt Ltd, A2 Milk Research
Corporation and Suman Dairy participated in
NDRI-Industry meet.

Patents Granted (2014-15)

1. A Novel Process of Sporulation, Activation and
Germination in Thermophilic Bacteria for Rapid
Detection of Antibiotic Residues in Milk. (Patent
Grant No. 264145). Inventors: Naresh Kumar,
Girdhari Ramdas Patil, Sharmila Sawant,
Ravinder Kumar Malik.

2. A noninvasive DNA isolation methodology
in Dairy Animals. (Patent Grant No. 258646).
Inventors: Sachinandan De, Ashutosh Sharma,
Paras Yadav, Tirtha Kumar Datta, Surender
Lal Goswami.

3. A Process for Commercial Manufacture of
Kradi. (Patent Grant No. 260553). Inventors:
Girdhari Ramdas Patil, Hilal Ahmad Punoo,
R. R. B. Singh.

4. AKitfor detection of detergent in milk. (Patent
Grant No. 264661). Inventors: Y. S. Rajput,
Sumandeep, Rajan Sharma.

Patents Filed (2014-15)

1. A strip for detection of maltodextrin in milk
and process for the same. (Rajan Sharma, Y. S.
Rajput, Bimlesh Mann, Prerna Narula, Rahul
Thakur & Brajesh Kumar) (2097/DEL/2014).

2. Microencapsulated flaxseed oil powder and a
method of preparation thereof. (Vivek Sharma,
Ankit Goyel, Sumit Arora & Darshan Lal (2030/
DEL/2014).

3. Marker enzymes and spore germination based
assay for detection of E. coli in milk and milk
products (Naresh Kumar, Ramakant Lawaniya,
Avinash, bhawana Arora, Raghu H.V, Mandeep

10.

11.

12.

13.
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Balhara, Saurabh Kadyan & Vinay Kumar
Singh) (2214/DEL/2014).

Development of enzyme-spore based assay
(s) for monitoring antibiotic residues in milk.
(Naresh Kumar, Alia khan, Shivani Arora,
Falguni Patra, Meenakshi Dhaiya, Raghu H.V,
Mandeep balhara, Pradeep Kumar Sharma &
Suleman Shiekh) (2213/DEL/2014).

Development of a Bubalus bubalis (Indian
Water Buffalo) mammary epithelial cell line.
(Tapas Mukhopadhyay, Nilambra Dogra,
Ashok Kumar, Ashok K. Mohanty, Jai K.
Kaushik, Ajay K. Dang) (2806/DEL/2014).

Application of a mammary gland specific
glycoprotein as a biomarker for detection of
sub-clinical mastitis. (Ashok K. Mohanty,
Surender Singh, Jai K. Kaushik, Ajay K. Dang,
Tushar K. Mohanty) (2807/DEL/2014).

Composition for Modulating Fertility. (J.
K. Kaushik, Pradeep M. A. and Shalini)
(3703/DEL/2014).

Mangifera indica flower panicles” extract
stablized gold nanoparticles and method for
making the same. (Varij Nayan, Suneel Kumar
Onteru, and Dheer Singh) (807/DEL/2015).

A strip based test for detection of detergent
in milk (Y.S. Rajput, Gulab Singh and Rajan
Sharma) (750/DEL/2015).

High fiber reduced calori biscuits from dairy-
multigrain composite (Latha Sabikhi, Dipesh
Aggarwal and Ashish Kumar Singh) (758/
DEL/2015).

A PCR based method for detection of a field
strain of Ureaplasma diversum (Dheer Singh,
Onnureddy Kaipa, Suneel Kumar Onteru,
Sriram Kannan (806/DEL/2015).

Antimicrobial nanoemulsion of clove oil
stabilized with milk protein and a process
thereof. (Bimlesh Mann, Minaxi, Rajesh Kumar
and Rajan Sharma) (913/DEL/2015).

Patent application was filed by P.S. Hegde,
K.P. Ramesha and K.M. Nagaraja for “Novel
process of converting raw jack fruit as livestock
feed with long shelf life”. 2014. Application No.
3688/CHE/2014 CBR No.13841.
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Transfer of Technology

Exchange of MoU for the technology of “Rapid
strip based tests for detection of adulteration
of milk” with officials of Rajasthan Electronics
and Instruments Limited (REIL), Jaipur on 11th
December, 2014 during the ICAR Governing
meeting at New Delhi.

T
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Exchange of MoU for the technologies of “Rapid
strip based tests for detection of adulteration of
milk” with officials of Mother Dairy on 26th
December, 2014.

T ——
lechnology Transfer

Exchange of MoU for the technology of “ A new test
for detection of detergent in milk” with officials
of Havmor Icecream Ltd. Ahmadabad on 13th
January, 2015.

Two technologies on indigenous probiotic strains
of Lactobacillus fermentum and Lactobacillus
plantarum were transferred to Sarvotham Care
Ltd., Secunderabad through MoU exchange at

ICAR, Krishi bhawan on 30th September, 2014 for
a total cost of % 20 lakhs.

“Sugar tolerating lactic culture for preparation
of Misti Doi” to Namaste India Foods Pvt. Ltd.,
Fazalganj, Kanpur for a total cost of 1,60,000 on
01.11.2014

Technologies Assessed and Transferred

Two technologies from Animal Biotechnology
Centre were transferred to A2 Milk Research
Corporation, Raipur and a MOU has signed on 1st
December 2014. These are
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i) PCR-based method for differentiating Cow and
Buffalo milk and

ii) PCR-based method for differentiating Al and
A2 milk.

Resource Generation

SL. No. Heads Amount ()

1. Sale of Milk 32,90,959

2. Sale of Animals 4,35,000

3. Sale of fodder/seed 29,736

4. Rent of guest house 22,906

5. Training fees 47,400

6. Any others/ Miscellaneous 77,143
Total 46,05,144




BUSINESS PLANNING AND DEVELOPMENT (BPD) UNIT

Entrepreneurship Development Programmes
(EDP) on Commercial Dairy Farming, Milk
Processing and Value Addition through BPD &
TBI

Technology Business Incubator (TBI) and Business
Planning & Development (BPD) Units of NDRI
organized Entrepreneur development programmes
(EDP) & training programmes on commercial dairy
farms, milk processing and value addition. The major
objective of the training was to impart knowledge
to farmers, entrepreneurs and Government officials
to adopt the scientific practices for maximizing the
productivity and profitability. A total number of 21

training programme were organized through BPD
and TBI from July to December, 2014 participated
by 250 trainees from different states across
the country with a total revenue of ¥ 28,52458.
The trainees included farmers, professionals,
students, businessmen. The Methodology of the
training programmes were interactive lectures
with scientists, progressive farmers, and farm
mechanization industries, financial agencies
coupled with visits. Trainees were also made to
interact with NABARD official and other financial
institutions to understand the financial schemes
available for entrepreneurs.

Through BPD
SL Name of the Training Programme Period No. of Amount Organised
No. Candidate  Generated By

1 Commercial Dairy Farming 26 -31* May, 2014 25 2,52,825 BPD

2 Technology of Cheese Processing 02" - 07t June, 2014 12 1,30,338 BPD

3 Commercial Dairy Farming 23 - 28" June, 2014 20 2,29,262.40 BPD

4 Training Programme on Value 2"-6" September, 2014 15 56,936 BPD
addition of milk

5 Training Programme on Value 22" - 26" September, 2014 15 56,936 BPD
addition of milk

6 Training Programme on Value 14" -18" October, 2014 15 56,936 BPD
addition of milk

7 Training Programme on Infertility 7" - 14" December, 2014 7 1,06,855 BPD
Management

8 Training Programme on Infertility 24%- 29" December, 2014 7 1,06,855 BPD
Management

9 Milk and Milk Products Processing for 23 - 28" March, 2015 08 30,000 BPD
Lalukheri Farmers

Through TBI
SI. No. Name of the Training Period No. of Amount Organised
Programme Candidate Generated By

EDP on Commercial Dairy farming  21st - 26th April, 2014 26 2,34,000 TBI

2 Training Programme on Milk 21st -26th July, 2014 13 1,30,000 TBI
Processing & Related Products

3 EDP on Commercial Dairy farming 25th - 30th August, 2014 29 2,90,000 TBI

4 EDP on Commercial Dairy farming  6th - 11th October, 2014 28 2,80,000 TBI

5 EDP on Commercial Dairy farming  24th - 29th November, 2014 27 2,70,000 TBI

6 Training Programme on cheese 8th -13th December, 2014 9 90,000 TBI
Manufacturing

7 Training Programme on Value 27th February - 3rd March, 20 1,06,515 TBI
addition of milk 2015

8 Specialized Training on Ice Cream For 4 Months 01 20,000 TBI

9 EDP on Commercial Dairy farming 27th February - 4th Match, 15 1,50,000 TBI

2015

10 Specialised Training on Milk and 27th February - 3rd March, 01 15,000 TBI
Milk Products Processing 2015

11 Specialised Training on Milk and 27th February - 3rd March, 01 10,000 TBI
Milk Products Processing 2015

12 EDP on Commercial Dairy farming 23rd - 28th March, 2015 23 2,30,000 TBI




—— Business Planning and Development (BPD) Unit —

Incubation from TBI

Five Incubatees were enrolled under TBI from July
to December, 2014, 2 are for physical incubation
(M/s Mishti Farmer Producer Co. Ltd & M/s Santosh
Yadav) and two are for virtual incubation (M/s
Veerdeepika, Mahendragarh, M/s Maharathy Agro,
Roorkee & Kamdhenu Hitkari Manch-Bilaspur) and
total ¥ 1,42,000/-revenue generated.

Name: Mishti Farmers Producer Co. Ltd
Incubatee Type: Physical

Description:

e BPD Unit, NDRI licensed Bajra Lassi, Whey
Jaljeera Drink and Whey Mango technologies
to Mishti Farmers Producer Co. Ltd.

WHEY DRINK

e BPD Unit, NDRI supported farmers by
transferring latest available dairy technologies
& achieved intended solutions for social impact.

e BPD Unit, NDRI also extended its support
to continuously educate them with series
of interactions with mentors & developing
business acumen in order to compete with
intangible market forces.

Name: M/s Santosh Yadav Enterprise
Incubate Type: Physical

Description:

* M/sSantosh Yadav licensed High Protein Iron-
Fortified Bajra Biscuit technology from BPD
Unit, NDRI Karnal.

* The licensed technology provides high quality
nutritious biscuits rich with Fibre, Calcium,
Protein and Iron for health conscious consumers.

e BPD Unit, NDRI provided required R&D
support & consulting services on cost-
effective processing technique for production
optimization, business development challenges
& revenue generation.
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Name: Veerdeepika Pvt. Ltd.
Incubatee Type: Virtual

Description:

e BPD Unit, NDRI extended consulting &
advisory support to two enthusiast women
entrepreneurs from New Delhi.

* The assistance was provided on setting up a
milk plant, pasteurization & milk packaging.

e BPD Unit, NDRI also guided them on business
expansion & venturing into other dairy
products.

Name: M/s Maharathy Agro, Roorkee
Incubatee Type: Virtual

Description:

* BPD Unit, NDRI extended consulting &
advisory support to setting up the dairy farm
to the young entrepreneurs.

e BPD Unit, NDRI also guided them on business
expansion & venturing into other dairy
products.



—— Business Planning and Development (BPD) Unit —

Entrepreneurs Successfully Launched their Venture

S. Name Place Type of Business
No.
1. Mr. Prashant Kumar Lakhisari Bihar Dairy Farm
2. Mr. Rajesh Kumar Jha Madhubani Bihar Dairy Farm
3. Mr. Rajeev Kumar Kashyap Nawada Bihar Dairy Farm
4. Shubham Chaturvedi Rambagh Bihar Dairy Farm
5. Mr. Kartic Jaiswal Vaishali Bihar Dairy Farm
6. Mr. G. Mohan Jha Patna Bihar Dairy Farm
7. Mr. Akramal Haq Darbhanga Bihar Dairy Farm
8. Mr. Rizman Darbhanga Bihar Dairy Farm
9. Mr. Mohan Indore Dairy Farm
10. Mr. Vikram Pratap Singh Lucknow Milk Processing Plant
11. Mr. Rinku Singh Indore Dairy Farm
12. Mr. Dhanu Singh Kurukshetra Dairy Farm
13. Mr. Sumer Jaipur Dairy Farm
14. Mr. Prashant Kataria Gurgaon Dairy Farm
15. Mr. Sanjay Bhuj Gujarat Dairy Farm
16. Mr. Rakesh Jindal Bharatpur Dairy Farm
17. Mr. Rumit Patel Ahmedabad Dairy Farm
18. Mr. Ramdutt Surat Dairy Farm
19. Mr. Aman Goyal Gwalior Dairy Farm
20. Mr. Sudhir Kumar Ghajiabad Dairy Farm
21 Mr. Mushir Allam Bihar Dairy Farm
22 Mr. Amrit Raj Assam Dairy Farm
23 Mr. Ankit Fazilea Dairy Farm & now in process of
setting up a Milk Processing Unit
24 Mr. Deepak Bhardwaj Indore Dairy Farm
25 Mr. Masood Khan Hasanpur (Amroha) Dairy Farm
26 Mr. Neelkamal Karnal Setting up Dairy Farm
27 Mr. Parshu Ram Bhubaneshwar Setting up Dairy Farm
28 Mr. Shezad Akhtar Jharkand Dairy Farm
29 Mr. Piyush Kumar Mysore Dairy Farm
30 Mr. Rajat Kumar Dairy farming in collaboration with

NGO




—— Business Planning and Development (BPD) Unit —

31 Mr. Chandra Bhan Singh Allahabad Milk Processing Unit
32 Mr. Sanjay Mahendru Jalandhar Milk Products
33 Mr. Bhushan Kapoor Jalandhar Milk Processing Unit
34 Mr. Amit Jain Surat Milk Processing Unit
35 Mr. Ajit Singh Yadav Kanpur Mozzarella Cheese
36 Mr. Prince Rohtak Milk Processing Unit
37 Mr. Pankaj Grover Ludhiana Mozzarella Cheese
38 Mr. Sumit Gupta Bhatinda Milk Processing Unit
Consultancy
Contract Research
Sr. No. Project Amount )
1. CRP testing of Jeevan Pashudha and Jeevan Pashudhan Ultra for Improved Immunity 8,81,088/ -
& Prevention of Mastitis in Dairy
2. CRP Cleaning of Wild Buffalo and Udanti Sitanandi 10,00,000/ -
3. CRP Cleaning of Wild Buffalo and Udanti Sitanandi 20,00,000/ -
4. CRP Cleaning of Wild Buffalo and Udanti Sitanandi 28,90,000/ -
5. CRP Cleaning of Wild Buffalo and Udanti Sitanandi 14,90,000/ -
6. Project Report for Chilling Plant 22472
7. Preparation of Project Report, Dairy Technology Division 39326
8. Project Work 130551
9. Preparation of Inventory of Nitrous Oxide & Methane 350515
10. Project Work on Quality of Mawa 57421
General Consultancy
Sr. Name of Organisation General Consultancy Amount )
No.
1. Mr. Ritesh Kumar, V.P.O. Samalkha, Distt. Use of Spray Dryer 11,236/ -
Panipat
2. Mr. Varun, Kanpur (UP) General Consultancy 5618/ -
3. Mr. Varun Sethi General Consultancy 2247/-
4. Agatti Health Care, Pvt. Ltd., Bombay Processing of whey in RO System 7865/ -
5. Mr. Rakesh Mittal, Alpha Milk Foods Pvt. Report Pertaining to Dairy Project 1,32,447/-
Ltd., Delhi
6. Mr. M.K. Gupta, General Manager, Umang Checking of Production and Quality Assurance 1,03,509/ -

Dairy Ltd. Gajraula (UP)

of Plant and Test of Curd-o-Magik
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7. Gp Capt Sudhir Diwan, Chief Consultancy Service for the ICFAI University 56,180/ -
Administrative Officer, ICFAI University,
Himachal Pradesh, Baddi

8. Mr. Siddhesh Vikay Jadhav, Astarc Group, Visiting Fees for Project Site in Konkan Region 11,236/ -
Mumbai
9. Fair Exports Pvt. Ltd. Ghaziabad, (UP) Consultancy to Setup 100 Buffalo Dairy Farm 5618/ -
at Gangoh
10. Mr. Rakesh Mittal, Manager QA, Karnal Consultancy for Layout and other Requirements 22,472 /-
Milk Foods Ltd. as per FSSAI,
11. Cost of Five CD @% 150 845/ -

Revenue Generation

Month Student Non- Contract Contract Transfer General Total
training student research Services technology  consultancy Amount
training
April - - - 1124 6,85,396 - 6,86,520
May 55,618 1,41,585 - 6180 - - 2,03,383
June 4,43,595 3,73,050 5,02,140 2247 10,11,240 - 23,32,272
July 2,77,528 80,904 82,61,088 4494 - 12,081 86,36,095
August 11,236 - - 7,29,120 2,80,900 1,59,413 11,80,669
September 22,472 1,13,872 - 83,880 - 1,03,509 3,23,733
October - 56,936 61,798 20,624 22,47,200 - 23,86,558
November 22,472 26,966 - 3371 1,91,012 56,180 3,00001
December - 2,13,710 5,38,487 64,185 17,41,580 11,236 25,69,198
January 1,80,902 22,472 1,74,720 7833 16,07,872 - 19,93,799
February 33,708 - - 4580 2,51,910 28,090 3,18,288
March 2,01,126 44,944 - 19,102 22,472 - 2,87,644
Total 12,48,657 10,74,439 95,38,233 9,46,740 80,39,582 3,70,509 2,12,18,160

#  Tech nology Transfer

¥

Bajra Lassi to Mishti Farmer's M/s Producers company Limited, Karnal



10 RESEARCH PRIORITIZATION, MONITORING AND

EVALUATION (PME)

Intensification of R&D activities at NDRI Karnal
in recent years has necessitated introduction of
professional management approach for managing
research functions. PME Cell has been created at
NDRI to coordinate research management and
facilitate the decision support system with the
following terms of reference:

* To co-ordinate and synthesize the
recommendations or QRT, RAC, IRC, Vision
documents of Institute and ICAR.

* To recommend research priorities of the
institution for short listing researchable
problems at institute level.

* To co-ordinate and arrange for annual
monitoring of each on-going project and
evaluation of completed projects through
internal and external expert.

e To co-ordinate and arrange for technology
validation and impact assessment of successful
technologies through internal and external
experts.

* Regularly sensitizing and capacity building
of research Managers and Scientists through
training programmes.

* Maintaining a database on all publications,
technologies developed IPRs, Consultancies,
projects undertaken in the past and on-going
projects.

Research Advisory Committee (RAC)

The main functions of the RAC are i) to suggest
research programmes based on national and global
context in the thrust areas and ii) to review the
research achievements of the Institute and to see
that these are consistent with the mandate of the
Institute. The meeting of the RAC of NDRI, Karnal
was held on 12 April, 2014 under the chairmanship
of Dr. B. N. Mathur, Former Director, NDRI Karnal.

Institute Research Committee (IRC)

The key functions of Institute Research Committee
(IRC) are to critically review the on-going and
completed research projects, to consider the new
research proposals and to advise on fostering of
linkages between the groups/divisions of the
Institute in respect of multi-disciplinary/multi-
locational projects. The mid-term review of IRC
projects of NDRI was taken up during 2™ to 3+
and 5" to 7" January, 2015 at NDRI, Karnal, 21
October, 2014 at SRS, Bangalore and 20* October,
2014 at ERS, Kalyani, respectively. IRC meetings

were chaired by Dr. A. K. Srivastava, Director and
convened by Dr. R. K. Malik, Joint Director (Res.),
NDRI Karnal.

Project Information Management System (PIMS)

The PME Unit implemented on-line database/
computerization of research projects under PIMS
introduced in collaboration with IASRI. The unit
acted as anodal agency to facilitate and coordinate
with PI of the project at IASRI, New Delhi and PIs
of all the on-going and completed research projects
at NDRI for smooth functioning of PIMS activity.

Vision 2050

PME Unit coordinated the preparation and
documentation of Vision 2050 of NDRI. The Vision
document of NDRI was prepared after having
several brainstorming interactive sessions with
scientists at the Divisional level and subsequently at
the specialized groups level and then presentation
at the Institute level. It was also deliberated at
Subject Matter Division at ICAR level.

Evaluation of Contract/Consultancy Projects

PME cell also screened and evaluated contract/
consultancy research proposals received from time
to time. PME cell meetings for this purpose were
held on 4% December, 2014, 30" December, 2014
and 21 February, 2015.

Database Management

A database through HYPM package of research
projects was updated for all the projects in
operation during the year 2014. The database
of research projects containing the targets and
achievements of the preceding six months and
targets fixed for the next six months was updated.

Technical Screening Committee Meetings

Technical Screening Committee was constituted
under the chairmanship of Joint Director (Res.)
to evaluate the manuscripts for publication as
Books, Technical Bulletins/Manuals etc. Based
on the recommendations of the committee, the
manuscripts were also sent to outside experts for
evaluation. The same were again evaluated in light
of the comments received from experts and the
contents of the publications got modified pursing
the period, four meeting of Technical Screening
Committee were held on 24*" May, 2014, 23*
September, 2014, 1¢* January, 2015 and 7™ April,
2015 and 15 No. of manuscripts were scrutinized
and got reviewed.



Research Documentation and Information

The Research Documentation and Information Cell
of the Institute is responsible for documentation and
dissemination of research output through Annual
Reports, Six Monthly Reports, Quarterly Reports,
Monthly Reports, Technical Reports/Bulletins,
etc. prepared at the Institute and through various
journals of National and International repute.
During the period under report, Annual Report
2013-2014, and an Institute’s publication entitled “A
Splendid Journey of NDRI towards the Glorious Era
in Dairy Research and Education” were prepared,
edited and published through this cell. Research
Projects of the Institute were also documented under
the Research Programmmes identified by Research
Advisory Committee for NDRI, Karnal. Four issues
of “NDRINews” - a quarterly newsletter in English
were also brought out. The unit also prepared
reports on research achievements of NDRI for
inclusion in ICAR/DARE Annual Report 2014-2015.
The unit prepared various other reports on NDRI
by highlighting the significant achievements and
technologies developed by the Institute; Initiatives
taken by the Institute for the welfare, development
and empowerment of women and other gender
related issues; Success Stories of progressive farmers
based on the extension activities of the Institute;
Development of research technologies for the
farming community and dairy industry; Transfer of
technology in the area of animal sciences; Quarterly
Progress Reports containing the achievements of
research, finance, purchase and civil works and
targets of the next quarter; Monthly Progress
Reports consisting significant events; Six Monthly
Progress Reports of the research achievements
with targets of next six months. The unit also
prepared comments of the Institute with respect
to recommendations made by the Parliamentary
Standing Committee on Agriculture. The unit also
prepared information on important conferences,
seminars, workshops and meetings for publication
in Directory of Events of ICAR; Information on
NDRI for inclusion in ARIS Newsletter, ICAR;
TIAUA Newsletter; VCI Newsletter. The unit
prepared the information regarding tentative agenda
items for Director’s Conference (2014) covering
relevant points relating to the Institute; Institutional
performance in respect of NDRI; Establishment of
linkages with various organizations; IPR issues;
Provided information under Right to Information
Act, 2005; Information on technologies developed,
transferred and commercialized; Prepared concise
report on the achievements (last 5 years) of the
Institute. The unit prepared XII Plan EFC Memo
Document of the Institute (2012-2017); Prepared

—— Research Prioritization, Monitoring and Evaluation (PME) —

action taken reports on recommendations emerged
during the meetings of QRT/RAC/VCs of AUs/
Directors of ICAR Institutes/IGCG on Agricultural
Research & Extension and Farmers Linkages/
Governing Body/Director’s Conference/BOM
of NDRI/Regional Committee of ICAR No.
II, III, IV, V and VI; Consolidated information
on research projects undertaken/undergoing
at NDRI in the areas of food processing. Post
harvest technologies, packaging, new products
development, supply chain or allied fields. The
unit also prepared and collated information on the
issues of post harvest losses for inclusion in the
agenda items discussed during the meeting taken
by the Hon'ble Prime Minister of India to review
the Departments/Ministries i.e. Department of
Agriculture and co-operation and Department
of Agriculture Research & Education. This unit
prepared information on training programmes
organized/collaborative programmes under
taken/students from Bangladesh and Myanmar/
consolidated information on collaboration with
developing counties/prepared write-up on major
highlights, activities of last six months for inclusion
in the ICAR publication/prepared information
on major technologies developed/transferred/
commercialized by NDRI through Technology
Management Unit/prepared information on
organic animal production/semen sexing in cattle/
consolidated information achievements of Tribal
Sub-plan (TSP). This unit prepared replies to (Lok
Sabha & Rajya Sabha) Parliament Questions, (31)
and Audit (external) queries from time to time and
co-ordinated with other Organisations/Institutes
by sending the desired information through several
questionnaires. Research papers submitted by the
scientists were processed by the unit for publication
in various journals of National and International
repute. In addition, abstracts of papers were also
processed for presentation at various Seminars/
Symposia/ Workshops/Conferences etc.

Promotion of National and International
Linkages

The unit also acted as a catalyst to promote and
strengthen linkages with other Institutions of
National and International repute. Visits of
International delegations and distinguished visitors
at the national level were coordinated and through
scientific interactions/deliberations, agenda for
mutual collaboration was chalked out with a view
to arrive at MOUs for promotion of research and
educational endeavours.
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A. SCIENTISTS/OFFICERS/SCHOLARS DEPUTED ABROAD

Dr. A. K. Srivastava, Director NDRI participated
in FAO Regional Meeting “Dairy Asia Towards
Sustainability” and to act as panelist during the
session on “Dairying as an Instrument of Inclusive
Economic Development” in Bangkok, Thailand
from 21¢ - 24" May, 2014.

Dr. A. K. Chakravary, Principal Scientist, Dairy
Cattle Breeding Division acted as an expert of
Artificial Insemination under the work plan
finalized between ICAR Ministry of Agriculture &
Fisheries at Oman from 4 - 8" May, 2014.

Dr. J. K. Kaushik, Principal Scientist, Animal
Biotechnology Centre received training on “Dairy
Science and Food Biotechnology” from 9% - 14
June, 2014 at Germany.

Dr. A. K. Mohanty, Principal Scientist, Animal
Biotechnology Centre participated in Joint FAO/
IAEA consultants meeting as an expert for
presentation and discussion in “Early Pregnancy
Diagnosis in the Bovine using Nuclear and
Molecular Technique” from 11* - 13" June, 2014
at Austria.

Dr. A. K. Tyagi, Principal Scientist, Dairy Cattle
Nutrition Division and Dr. Sumit Arora Principal
Scientist, Dairy Chemistry Division visited Teagase
Monopark Food Research Centre Dublin, Ireland
under Indo-Ireland Joint Project from 26% - 31
July, 2014.

Dr. Dheer Singh, Principal Scientist, Animal
Biochemistry Division visited Leibuiz Institute for
Farm Animal Biology Institute at Germany from
251" August, 2014 to 24" September, 2014 for a

Joint German DST-DAAD Collaborative Research
Project.

Dr. M. S. Chauhan, Principal Scientist, Animal
Biotechnology Centre attended 2" Annual South
Asia Bio-safety Conference and deliver lecture of
“Application of Reproductitvity Biotechnology
for Improvement of Dairy Animal Productivity at
Colombo, Srilanka from 15% - 16% September, 2014.

Ms. Rashmi, H. M., Scientist, Dairy Microbiology
Division visited University of Pretoria, South Africa
to participate in research meeting under IBSA (India,
Brazil and South Africa) Collaborative project on
"Validating procedures for the measurement of heat
resistant spoilage and pathogenic bacteria in milk"
from 18- 24™January, 2015.

Ms. Kiran Kumari, Ph.D. Scholar, Dairy
Microbiology Division presented a poster on
“Exploring riboflavin producing lactobacilli from
diverse niches and expression pattern genes
involved in riboflavin biosynthesis pathway and
their techno functional attributes” at Rowett-INRA
2014 Gut Microbiology: From sequence to function
at University of Aberdeen, Scotland, U.K. 16" -19*
June, 2014.

Ms. Kiran Kumari, Ph.D. Scholar, Dairy
Microbiology Division attended an International
Seminar on “Pharmaceutical Science and
Technology by Faculty of Pharmacy” Universitas,
Padjadjaran in collaboration with school of
pharmacy of Bandung Institute of Technology,
Jatinangor, Indonesia and presented a research
paper on Bioprospecting Riboflavin producing
Lactobacilli: A new hope for developing countries
during the month of September, 2014.

B. SCIENTISTS/OFFICERS PARTICIPATION IN WORKSHOPS/TRAININGS WITHIN INDIA

Name & Designation

Title of Workshops and Training

Period

Dr. A. K. Chakravarty, Head

Brain Storming Session on “Coastal Agricultural Research”

9 April, 2014

at ICAR Research Complex, Goa.

Dr. K. Ponnusamy, Head Workshop on “National Extension Programme (NEP)” in 17" April, 2014
collaboration with IARI, New Delhi.

Dr. Sumit Arora, PS NAIP Agri. Biz Idol Camp and Incubation Workshop at 9" May, 2014

Dr. A. K. Singh, PS IARI, New Delhi.

Dr

. Diwas Pradhan, Sci.

Three Months Professional Attachment Training on
“Microencapsulation of Bio-molecules” at CIPHET,
Ludhiana.

12" May to 11" August, 2014

Dr

. Laxmana Naik, Sci

Three Month Professional Attachment Training on “A
Mandate Area of NDRI as a part of the Module of FOCARS”
at Export Inspection, Kochi.

12" May to 11" August, 2014
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Dr.(Mrs.) K. P. Indumati, Sci

Three Month Professional Attachment Training on “Food
Safety & Quality Assurance” at Mumbai.

12" May to 11" August, 2014

Dr. Diwas Pradhan, Sci.

Three Month Professional Attachment Training on
“Microencapsulation of Bio-molecules” at Ex-port
Inspection Councied of India (EIC) Laboratory, Mumbai.

12" May to 11" August, 2014

Ms. Priyanka Singh Rao, Sci.

Three Month Professional Attachment Training on “Food
Biotechnology” at Central Institute of Risheries Education
(CIFE), ICAR, Mumbai.

12" May to 11" August, 2014

Dr.(Mrs.) Richa Singh Sci.

Three Month Professional Attachment Training on
“Advanced Instrumentation Facility” at Directorate of
Medicinal and Aromatic Plants Research Boriavi, Anand
(Guijrat)

12" May to 11" August, 2014

Dr. Meena Malik, Associate
Prof.

Workshop on “Priority Setting Monitoring and Evaluation in
National Agricultural Research System: Status Experiences
and Way Forward” jointly organized by NAIP and
International Food Policy Research Institute (IFPRI) at
NASC Complex, Pusa, New Delhi.

27 May, 2014

Dr. Sohan Vir Singh, PS
Dr.(Mrs.) Madhu Mohini, PS

Workshop on “Climate Change Mitigation Interventions in
Agriculture” at CRIDA, Hyderabad.

21 June, 2014

Dr. Avtar Singh, PS

National Workshop on “Livestock Keepers Rights & Breed
Saviour Award Ceremony” at NBAGR, Karnal.

8 July, 2014

Sh. Rajeshwar Dayal, STO

Training in Writing for print media and electronic media
organized by MANAGE, Hyderabad.

215 - 25" July, 2014

Dr. K. K. Datta, Head

Workshop on “Harnessing Opportunities to Improve Agri-
food System” at NASC Complex, Pusa, New Delhi

24 - 25" July, 2014

Dr. A. K. Chakravarty, Head

Brain Storming Session on “Strategy for Accelerating Dairy
Development in India” at NASC Complex, New Delhi.

25 July, 2014

Dr. Meena Malik, Associate
Prof.

MDP on “PME of Agricultural Research Projects” organized
by NAARM, Hyderabad.

4% - 8t August, 2014

Dr. Meena Malik, Associate
Prof.

NAAS-IFPRI Brainstoriming Meeting on “Developing PME
Indicators and Mechanisms in NARS” at NASC Complex,
Pusa New Delhi.

12" August, 2014

Dr. K. P. Ramesha, PS

Dr. Mukund A. Kataktalware,
PS

Dr. M. Manjunatha, PS
Mr. Chitranayak , Sci.

Short course on “Harnessing Intellectual Property in Animal
Science Sector in the Global Scenario” Organized by ICAR-
NIANP, Bengaluru.

18t - 27 August, 2014

Dr. Gopal Sankhala, PS
Dr. A. K. Singh, PS

Management Development Programme on “Consultancy
Projects Management” organized by National Academy of
Agricultural Research Management (NAARM) Hyderabad.

220 - 27 August, 2014

Dr. S. K. Tomar, PS

An International Workshop on “Development and
Application of Lactic Acid Bacteria as Designer Probiotics”
at CFTRI, Mysore under the aegis of BBSRC India Partnering
Award.

1¢t -3 September, 2014

Dr. Latha Sabikhi, Head

An International Training Programme on “Leadership and
Career Development for Women Scientists/ Technologist”
organised by Department of Science & Technology, Gol at
Indian National Science Academy (INSA) at New Delhi.

1¢t - 5t September, 2014

Dr. M. S. Chauhan, PS

Prepare a white paper defining a “National Mission” at
SGVP Gurukul, Ahmedabad.

6t - 7t September, 2014

Dr. A. K. Chakravarty, Head

Workshop on “Buffalo Improvement at LRS of RAJUVAS”
held at Vallabhnagar, Udaipur, Rajasthan.

9t -10" September, 2014

Dr. M. Karunakaran, Sr. Sci.

Short Term Training Course on “Laboratory Diagnosis of
Animal Diseases and Zoonoses” at Eastern Regional Station,
Indian Veterinary Research Institute, Kolkata.

18 September 2014




—— Training and Capacity Building ——

Dr. S. Varalakshmi, PS International Training Program on “Food Safety, Quality
Assurance Systems and Risk Analysis with VLIR-UOS

Fellowship” at the University of Ghent, Belgium.

24" September to 20"
December, 2014

Dr. Mukund A. Kataktalware, Training Programme on “Laser Software” conducted at 7"-8" October, 2014

PS ICAR-NIANP, Adugodi, Bengaluru.

Mr. Sathish Kumar, M.H., Sci.
Dr. Shaik Abdul Hussain, Sci.

274 Advanced Training Programme on “Texture Analysis” 7"-8" October, 2014

at India Habitat Centre, New Delhi.

Dr

. A. K. Mohanty, PS

An International Conference/Workshop on “Recent
Advances in Structural Biology” at IIT Roorkee.

9th_11th October, 2014

Dr

. K. S. Kadian, PS

Stakeholder Workshop on “Innovative Extension Models
and Approaches” at IARI, New Delhi.

10" October, 2014

Dr. M. Mandal, PS Workshop on “Science for Inclusive Growth” held at SN 21** October, 2014
Bose National Centre for Basic Sciences, Salt Lake, Kolkata.
Dr. A. K. Chakravarty, Head = Brain Storming Session on “Breeding policy for the dairy 28" October, 2014

herd maintained at Eastern Regional station of NDRI,
Kalyani” at West Bengal.

Dr. A. K. Singh, PS “Milk Processing Training” at Milk Co-op Society, Nazira, 28" October to 2"*November,
Sivasagar,Distt. Assam. 2014
Dr. M. Karunakaran, Sr. Sci. “Training on Advances in Livestock Production 14" November, 2014

Management Technologies” at Eastern Regional Station,
Indian Veterinary Research Institute, Kolkata.

Dr

. S. Subash, PS

Rashtriya Krishi Mela 2014 held at GKVK Campus,
Bengaluru.

19t - 215 November, 2014

Dr. S. S. Kundu, PS Regional Stakeholders Workshop organized by “Animal 24" - 25" November, 2014
Dr. S. S. Thakur, PS Nutrition Society of India” held at NRC on Mithun,
Dr. S. K. Tomar, PS Medziphema, Nagaland.
Dr. Chander Datt, PS
Dr. Sohan Vir Singh, PS
Dr. A. K. Singh, PS National Workshop on “Promotion of Self-Employmentin 25" November, 2014
Punjab” organized by Mahatma Gandhi State Institute of
Public Administration, Punjab in association with NABARD
at Chandigarh.
Dr. D. Malakar, PS Short Course on “Advanced Molecular ....Indigenous- 1% -10* December, 2014

Dr

. Sudershan Kumar, Sci.

Resources” at NBAGR Karnal.

Dr. Ashwani Kumar Roy,

Sr.

Sci.

Antrarashtriya Ghosti “Vishav Ki Pragati Mai Vigyan Tatha
Prodyaki Ka Yogdan” at Matcalf House Delhi.

5th - 7th December, 2014

Dr

. K. Ponnusamy, Head

Workshop on “Veterinary Education Research and
Extension the Way Forward” at Madras Veterinary College,
Chennai.

22t - 24t December, 2014

Dr. A. K. Singh, PS National Workshop on “Women Empowerment during 24" - 25" December, 2014
XII Five Year Plan through Agricultural Mechanization”
organized by CSA University of Agriculture & Technology,
Kanpur at CSAUAT, Kanpur.

Dr. A. K. Chakravarty, Head  National Workshop on “Methodology of Integrated Sample 5% - 6" January, 2015

Survey” at Vigyan Bhawan, New Delhi.

Dr

. M. Karunakaran, Sr. Sci.

“Livestock Development Programme” organized at Netaji
Subhas Regional Institute of Cooperative Management,
Kalyani, West Bengal.

7" January, 2015

Dr

. Latha. Sabikhi, Head

Workshop on “Innovations in Agricultural Education and
Extension Systems: Outcomes and Lessons Learned” Hotel
Radisson BLU, New Delhi.

20 - 21¢ January, 2015

Dr

. Anjali Agarwal, PS

Workshop at NAARM, Hyderabad.

26" February, 2015

Dr

. Rajan Sharma, PS

Training Progrmme for “Techncial Committee Members at
National Institute of Training for Standardization”, Noida
organized by Bureau of Indian Standards.

27% - 28" January, 2015




—— Training and Capacity Building ——

Dr. Latha Sabikhi, Head International Workshop on “Production Animal Healthand 16" - 17" February, 2015
Dr.S. K . Singla, PS Welfare Research: Impact and Opportunities”, Organised

by ICAR and University of Edinburgh, UK (Roslin Institute.

NAAS Committee Room, NASC Complex, New Delhi.
Dr. Latha Sabikhi, Head Indo-French Workshop on “Scientific Co-operation for 9% - 11" March, 2015
Dr. A. K. Chakravarty, Head Agricultural Research” organised jointly by ICAR and
Dr. Gautam Kaul, PS National Institute for Agricultural Research (INRA), France

at NASC Complex, New Delhi.
Sh. Navdeep Singh, Tech “Office Automation Using Oracle ERP” at IASRI, New 9" - 13" March, 2015
Assist, Delhi.
Ms. Teena Chopra, Tech, “Office Automation Using Oracle ERP” at IASRI, New 16" -20* March, 2015
Assist. Delhi.

C. SCIENTISTS/OFFICERS PARTICIPATION IN/SEMINARS/CONFERENCES WITHIN INDIA

Name & Designation

Title of Seminars / Conferences

Period

Dr

Dr.
Dr.

. Satish Kulkarni, Head

P. K. Dixit, PS

B. Srinivas, PS

. Mukund A. Kataktalware, PS
. M. K. Ghosh, PS

.S.S. Kundu, PS

. S. S. Thakur, PS

. Neelam Kewalramani, PS
. Veena Mani, PS

. A. K. Tyagi, PS

.S. K. Tomar, PS

. Chander Datt, PS

. Parveen Kumar,’S

. A. Chatterjee Sr. Sci.

. M. Mondal, Sr. Sci.

International Conference ‘GLANCE 2014" on “Climate
Resilient Livestock Feeding Systems for Global Food
Security” organized by Animal Nutrition Society of India
in collaboration with National Institute of Animal Nutrition
and Physiology, Bengaluru at Bengaluru.

20*-22" April, 2014

. Avtar Singh, PS

“International Biodiversity Day” at NBAGR, Karnal.

22 May, 2014

. Rakesh Kumar, Sr. Sci.

National Seminar on “Organic Agriculture-Challenges &
Prospects” at Palampur.

28t - 29" May, 2014

Dr. A. K. Singh, PS Global Conference on “Technological Challenges and 29" - 31* May, 2014
Human Resources for Climate Smart Horticulture” at
Navsari Agriculture University, Navsari.

Dr. C. Bhakat, PS National Seminar on “Extension and Technological 1% -2" June, 2014
Innovation for Strengthening Small Holder Dairy Farming”
held at Directorate of Dairy Development, Department of
AH & Fisheries, Ranchi, Jharkhand.

Dr. A. K. Singh, PS National Seminar on “Nutraceutical Attributes of Soy Milk: 8" June, 2014
A Step Towards Healthy Life” organized by Chhattisgarh
Industrial & Technical Consultancy Centre, Raipur and
Indian Dietetic Association, Chhattisgarh at Raipur.

Dr. A. K. Singh, PS “20d UP Agricultural Science Congress” organized by UPCAR 14" -16™ June, 2014
at ITAR, Lucknow.

Dr. S. K. Singla, PS National Symposium on “Bihar A Future Milk Source” at 23 - 24" June, 2014
Patna.

Dr. Bimlesh Mann, Head Seminar on “Giving Impetus to Dairy Industry in Northern 24" June, 2014

Dr. A. K. Chakravarty, Head States of India” organized by CII at Hotel Lemon Tree,

Dr. Sumit Arora, PS Gurgaon.

Dr. Naresh Kumar, PS

Dr. A. K. Singh, PS Human Resource Conclave on "How to Attract, Retain and 4™ July, 2014

Manage Talent?" organized by CLAFMA of India at Pune.




—— Training and Capacity Building ——

Dr. A. K. Chakravarty, Head

First meeting of the “State Level Executive Committee of
National Livestock Mission”, Govt. of Haryana, Chandigarh.

28t July, 2014

Dr. D. K. Gosain, Head

“Meeting with Farmers” at Pune & Zonal Workshop of KVK
at Mumbai.

2,3,5to 8" & 9" August,
2014

Dr. Meena Malik, Associate Prof.

9™ International and 49" Annual ELTAI Conference on
“English from Classes to Masses” held at Vivekanand Global
University, Jaipur.

21% - 23rd August, 2014

Dr. S. Subash, PS

“International Agri-business Congress 2014” held Tech India
2014, at BIEC, Bengaluru.

23 - 24th August, 2014

Dr. Suimit Arora, PS
Dr. Rajesh Bajaj, PS
Dr. Rajan Sharma, PS
Dr. Surjit Mandal, Sci.

"Review Meeting of MFPI Project” at IIS-Pune.

28" August, 2014

Dr. A. K. Chakravarty, Head

“Indo-Dutch JWG Meeting on Agriculture” held at Krishi
Bhavan, New Delhi.

2nd September, 2014

Dr. B.C. Ghosh, PS

Humboldt Kolleg on “Interdisciplinary Science: Catalyst
for Sustainable Progress” at Indian Institute of Science,
Bengaluru.

4™ - 6t September, 2014

Mr. Diwas Pradhan, Sci. “CII Conference” at Hotel Lemon Tree, Gurgaon. 5% September, 2014
Dr. Sumit Arora, PS CII Conference on “Dairy Vision 2025: Opportunities and 5% September, 2014
Ms. Richa Singh, Sci. the Way Forward” at New Delhi.

Ms. Priyanka Singh Rao, Sci.

Dr. Magan Singh, Sr. Sci. Seminar on “Congress Grass (Parthenium): A Scourge to 6" September, 2014

Dr. K. S. Kadian, PS
Dr. Asif Mohammad, Sci.

Ecosystem: Awareness and Management” at CSSRI, Karnal.
Sponsored by CSSRI & Monsanto Pvt. Ltd.

Dr. K. P. Ramesha, PS

Conference on “Applying NG: Basic Research, Agriculture
& Healthcare” organized by Genotypic Technology Pvt.
Ltd. at Bengaluru.

11" September, 2014

Dr. Kaushik Khamrui, Sr. Sci.

“11™ National Dairy Product Judging Contest & 7™ Dairy
& Food Quiz for UG/PG Students” at Anand Agriculture
University, Anand (Gujarat).

11 -12" September 2014

Dr. N. Anand Laxmi, PS
Dr. Ashok Santra, PS

Dr. Sunil Kumar Onteru, Sr. Sci.

27 International Conference on “ Animal and Dairy Science”
at Hyderabad.

15t -17th September,
2014

Dr. Ravinder Malhotra, PS

“First Meeting of the Technical Committee of 20" Livestock
Census” held at Krishi Bhawan, New Delhi under the aegis
of Department of Animal Husbandry, Dairying & Fisheries
(AHS Division), Ministry of Agriculture Government of
India.

18t September, 2014

Dr. A. K. Tyagi, PS

National Symposium on “From Food to Nutrition”at CLFMA
at Cochin.

18- 19" September,
2014

Dr. H. R. Meena, Sr. Sci.

An International Seminar on “HETIS-2014” at Punjab
University, Chandigarh.

19th- 20t September,
2014

Dr. S. K. Kanawajia, PS

Interface Meeting on “Improvement of Yak Husbandry and
Upliftment of Socio-economic Status of Yak in the Country”
at Jammu and Kashmir.

22nd-24th September,
2014

Dr. P. N. Barnwal, Sr. Sci.

30" National Convention of Mechanical Engineers and
National Seminar on “Green Technology in Power Sector”,
organized by Institution of Engineers (India), UP State
Centre, Lucknow, at MED, Madan Mohan Malaviya
University of Technology, Gorakhpur.

27%-28% September, 2014

Dr. G. R. Patil, Joint Director (A)
Dr. R. K. Malik, Joint Director

(Res.)

Dr. Latha Sabikhi, Head
Dr. A. K. Singh, PS

Dr. Sumit Arora, PS

National Seminar on “Functional Dairy Food” organized by
SMS College of Dairy Science, Anand Agriculture University,
Anand in collaboration with National Academy of Dairy
Sciences (NADSI) at AAU, Anand.

11t October, 2014




—— Training and Capacity Building ——

Dr. Y. S. Rajput, Head

An International Conference on “Nanocon” at Bharti
Vidyapeeth Deemed University, Pune.

14t -15% October, 2014

Dr. M. Manjunatha, PS
Dr. A. K. Singh, PS

Dr. R. R. B. Singh, PS
Mr. S. Arora, PS

Mr. A. Wadehra, Sci.

An International Conference on “Advances in Food
Technology & Health Sciences (ICAFTHS-2014)” conducted
by the International Institute of Food & Nutrition (IIFANS),
New Delhi.

15t -16™" October, 2014

Dr. Mukund A. Kataktalware, PS

An International Conference on “Physiology & Medicine”
organized by Department of Zoology, Periyar University,
Salem, Tamil Nadu at Salem, Tamil Nadu.

15%-17% October, 2014

Dr. S. Kulkarni, Head
Dr. B. Surendra Nath, PS
Dr. B. C. Ghosh, PS

Dr. B. V. Balasubramanyam, PS

Dr. P. K. Dixit, PS
Dr. M. C. A. Devi, PS
Dr. S. Jeyakumar, PS
Dr. P .Heartwin, PS
Dr. M. Sivaram, PS

Dr. Menon Rekha Ravindra, PS

Dr. S. Subash, PS
Dr. A. Manimaran, Sci.
Mr. Chitranayak, PS

Emerging Statutory & Regulatory Issues for Food Industry
organised on the occasion of “World Food Day” NDRI,
Bengaluru & AFSTI - Bengaluru.

16%™ October, 2014

Dr. Rakesh Kumar, Sr. Sci.

An International Symposium on “New Dimensions in Agro
meteorology for Sustainable Agriculture” at GBPUA&T,
Pantnagar.

16%™ - 18™ October, 2014

Dr. R. K. Malik, Joint Director

(Res.)

“Dairy Bij India 2014 and International Conference and
Exposition on Dairy Technology” at Hyderabad.

17" October, 2014

Sh.R.S. Gautam, Deputy Director

(OL)

“Northern Region Rajbhasha Conference” at Lucknow.

19t October, 2014

Dr. A. K. Chakravarty, Head

Dr. A. K. Gupta, PS
Dr. 1. D. Gupta, PS

ICAR- NAVS Expert Consultation Meet on “Strategies for
Enhancing Milk Productivity of Indigenous Cattle” held at
NASC complex, New Delhi.

20" October, 2014

Dr. Naresh Kumar, PS

“Scientist - Dairy Industry Partner Interface” at ERS, NDRI,
Kalyani.

261 — 28t October, 2014

Dr. L. Sabikhi, Head
Dr. S. K. Kanawjia, PS
Dr. A. K. Singh, PS
Dr. Rajan Sharma, PS

Innovative Dairy Products for Commercialization - an
Eastern India Perspective. Dairy Industry Meet and Brain-
storming Session (Dairy Industry Development in Eastern
India and role of NDRI) at ERS, Kalayani.

27% October, 2014

Dr. Archana Verma, PS

An International Conference on “Challenges and
Opportunities in Animal Health” at the Face of Globalization
and Climate Change” at DUVASU, Mathura (Uttar Pradesh).

30" October - 1%t
November, 2014

Dr. Bimlesh Mann, Head

National seminar on "Emerging Problems in Potatoes" at
CPRI, Shimla.

1%t — 274 November, 2014

Dr. Sunita Grover, Head
Dr. Bimlesh Mann, Head
Dr. A. K. Puniya, PS

Dr. Vivek Sharma, PS
Dr. Rajan Sharma, PS
Dr. Rajesh Kumar, PS
Dr. Shilpa Vij, PS

Dr. Chand Ram, Sr. Sci.
Dr. Surajit Mandal, Sci.
Ms. Rashmi H. M., Sci.
Mr. Diwas Pradhan, Sci.

27 Probiotic Association of India Annual Conference &
International Symposium on “Probiotic & Microbiome: Gut
and Beyond” at New Delhi.

3 - 4" November, 2014




—— Training and Capacity Building ——

Sh. Sandeep Deswal, STO

“An Annual Training Camp for NCC Cadets” at Police
Commando Complex, Neval, Karnal

31_12%" November, 2014

Dr. M. Karunakaran, Sr. Sci.

Dr. S. Garai, Sci.

An International Seminar on “Integrating Agriculture and
Allied Research: Prioritizing Future Potentials for Secure
Livelihood”, organized at Centre for Human Resource
Development, BCKV, Kalyani.

6t - 9t November, 2014

Mr. Diwas Pradhan, Sci.

TAUA Convention, New Delhi.

7t - 9t November, 2014

Dr. M. Karunakaran, Sr. Sci.

“Livestock Development Programme” organized at Netaji
Subhas Regional Institute of Cooperative Management,
Kalyani, West Bengal.

7" November, 2014

Dr. G. R. Patil, Joint Director (A)
Dr. R. K. Malik, Joint Director (Res.)
Dr. R. C. Upadhyay, Head

Dr. Sunita Grover, Head
Dr. A. K. Puniya, PS

Dr. ]. P. Sehgal, PS

Dr. K. K. Datta, PS

Dr. S. S. Thakur, PS

Dr. Sohan Vir Singh, PS
Dr. Magan Singh, Sr. Sci.

Dr. Rubina Kumari Baithalu, Sci.

TIAUA Convention, New Delhi.

8™ November, 2014

Dr. B. S. Meena, Sr. Sci.

“7" National Extension Education Congress (NEEC)” at NEH
Region, Umaim, Meghalaya.

8t _11t November, 2014

Dr. T. K. Dutta, Head
Dr. M. K. Ghosh, PS
Dr. A. Santra, PS

Dr. Anupam Chatterjee, Sr. Sci.

Dr. S. Gorai, Sci.

National Symposium on “Climate Resilient Forage
Production and its Utilization” held at BCKV, Kalyani,
West Bengal.

13t -14% November,
2014

Dr. S. K. Jha, PS

National Seminar on “Re-orientation of Agricultural
Education” organized at Bihar Agricultural University,
Sabour, Bhagalpur, Bihar.

14™ -15™ November,
2014

Dr. K. P. Ramesha, PS

Conference on “Next Gen Genomics & Bioinformatics
Technologies (NGBT)” organized by NIMHANS, Bengaluru.

17 - 19" November,
2014

Dr. Magan Singh, Sr. Sci.

Dr. Rubina Kumari Baithalu, Sci.

National Symposium on “Agricultural Diversification
for Sustainable Livelihood and Environmental Security”
organized by Indian Society of Agronomy, Indian Council
of Agricultural Research, New Delhi & Punjab Agricultural
University, Ludhiana at PAU, Ludhiana.

18™ - 20 November,
2014

Dr. K. Ponnusamy. Head

22" AERA Annual Conference on “Leveraging Institutional
Innovation for Agril. Development” at University of
Agricultural Science, Raichur, Karnataka.

18% - 20 November,
2014

Sh. Ram Shankar Gautam,

Deputy Director (OL)

“Ek Divsiya Shatriya Rajbhasha Pursakar Samalen” at
Aligarh

19t November, 2014

Dr. T. K. Mohanty, PS

National Conference on “Alternatives...Experimentation”
at New Delhi.

20t - 21t November,
2014

Dr. Mukund A. Kataktalware, PS

An International Conference on “Impact of Climate Change
on Livestock Productivity and Health” organized by
National Dairy Development Board, Anand and National
Dairy Research Institute, Karnal at NDRI, Karnal.

2122 November, 2014

Dr. Mukund A. Kataktalware, PS

Dr. M. Mandal, PS

Dr. Mahendra Singh, PS
Dr. Pawan Singh, PS
Dr. S. K. Singla, PS

Dr. Ashwani Kumar Roy, Sr. Sci.

National Symposium on “Physiological Determinants
of Climate Resilient and Sustainable Milk Production”
organized by Society of Animal Physiologists of India in
collaboration with ICAR-CIRB, Hisar at CIRB, Hisar.

2728 November, 2014

Dr. T. K. Mohanty, PS
Dr. Ajoy Mandal, Sr. Sci

Dr
Dr

. M. Karunakaran, Sr. Sci.

. Rubina Kumari Baithalu, Sci.

An International Symposium on “Current Challenges and
Translational Research to Augment Animal Reproduction”
organized at Madras Veterinary College, Vepery, Chennai.

4t _ 5t December, 2014




—— Training and Capacity Building ——

Sh.R.S. Gautam, Deputy Director

(©L)

Seminar on “National Agriculture Scientists” at R.V.S.A.&
Technology University, Gwalior.

5t - 7t December, 2014

Dr

. Pradip V. Behare, Sci.

“PSI Conference” at IIT, Mumbai.

5t~ 10% December, 2014

Dr

. Sumit Arora, PS

Conference on “Agriculture & Food Processing” at
Agrovision, Reshimbagh Ground, Nagpur.

6™ December, 2014

Dr
Dr

. ML.A. Kataktalware, PS
. S. Jeyakumar, PS

“International Proteomics Conference cum Workshop” at
IIT Bombay.

6" -11" December, 2014

Dr
Dr

. A. K. Mohanty, PS
. Sudershan Kumar, Sci.

“An Annual Meeting and International Conference” at IIT
Mumbai.

7t _9th December, 2014

Dr
Dr
Dr

. Bimlesh Mann, Head
. Rajan Sharma, PS
. Naresh Kumar, PS

An International Conference on “Infrastructure Needs
for a Food Control System: Roadmap for Regional
Harmonization” at Hotel Royal Plaza, New Delhi.

9th_ 10 December, 2014

Dr

. R. Senthil Kumar, Sci.

National Seminar on “Extension Management Strategies
for Sustainable Agriculture; Challenges and Opportunities
(EMASSA-2014)” at TNAU, Madurai.

12t - 13™" December,
2014

Dr
Dr

. T. K. Mohanty, PS
. A. K. Singh, PS

“Golden Jubilee Celebration Programme” at ERS NDRI
Kalyani.

13t December, 2014

Dr

. Bimlesh Mann, Head

23" Indian Convention on “Food Scientists and Technologists”
at NIFTEM Campus, Kundli, Haryana.

13t - 14™ December,
2014

. Sunil Kumar Onteru, Sr. Sci.

International Conference on “Molecular Signaling Recent
Trends” at IIT Roorkee.

17™ - 19t December,
2014

Dr. K. K. Datta, PS 74" Annual Conference of “Indian Society of Agricultural 18%™ - 20" December,
Dr. D.K. Jain, PS Economics” at Dr. Babasaheb Ambedkar Marathwada 2014

University, Aurangabad.
Dr. A. K. Dodeja, PS National Seminar on “Mechanization of Indigenous Dairy 27" December, 2014

Products” at Tirupati.

Dr

. Archana Verma, PS

102" Indian Science Congress on “Science & Technology for
Human Development” at University of Mumbai, Mumbai
(Maharashtra).

3 - 7" January, 2015

Dr
Dr
Dr
Dr

. Nitin Tyagi, PS

. Goutam Mondal, Sr. Sci.
. M. Mondal, Sr. Sci.

. M. Karunakaran, Sr. Sci.

IX Biennial ANA Conference on “Eco-responsive Feeding
and Nutrition: Linking Livestock and Livelihood” at AAU,
Guwabhati.

22nd- 24t January, 2015

Shri. T. Nanda Kumar,
Chairman, NDDB, Anand

inaugurating the National Seminar



—— Training and Capacity Building ——

Dr. S. Kulkarni, Head

Dr. B. Surendra Nath, PS

Dr. B. C. Ghosh, PS

Dr. B. V. Balasubramanyam, PS
Dr. P. K. Dixit, PS

Dr. K. P. Ramesha, PS

Dr. P. Heartwin, PS

Dr. M. A. Kataktalware, PS

Mr. Chitranayak, PS

Dr. M. Manjunatha, PS

Dr. S. Subash, PS

Dr. S. Jeyakumar, PS

Dr. M. C. A. Devi, PS

Dr. Menon Rekha Ravindra, PS
Dr. A. Manimaran, Sr. Sci.

Mrs. T. R. Thivija Kumari, STO
Mrs. K. Geetha Kumari, STO

National Seminar on “Present Status and Future Prospects
of Sexed Semen in India” organized by Alumni Association,
SRS-NDRI, Bengaluru and KMF, Bengaluru at Bengaluru.

24 January, 2015

Dr. Mohan Mondal, Sr. Sci.

International Seminar on “Prioritizing Integrating
Agriculture and Allied Research: Future Potentials for Secure
Livelihoods” at FTC Lake Hall, Kalyani, BCKV Campus.

3% 6t February, 2015

Dr. Menon Rekha Ravindra, PS

Smt. F. Magdaline Emarald
Eljeeva , PS

“Safety of Foods of Animal Origin for Domestic and Export
Markets: Legal Perspectives (IAVPHS-2015)" organized by
IAVPHS in collaboration with the Karnataka Veterinary,
Animal and Fisheries Sciences University (KVAFSU), Bidar
and Commonwealth Veterinary Association (CVA) at
Veterinary College, Bengaluru.

10t - 12" February, 2015

Dr. (Mrs) Shilpa Vij, PS

“South Asian Biotechnology Conference 2015” at New Delhi.

12t - 14" February, 2015

Dr. K. P. Ramesha, PS

International Symposium on “Sustainable Management
of Animal Genetic Resources for Livelihood Security in
Developing Countries & XII Annual Convention of Society for
Conservation of Domestic Animal Biodiversity (SOCDAB)” at
Madras Veterinary College, TANUVASU, Chennai.

13t -14" February, 2015

Dr. J. K. Kaushik, PS

National Symposium on “Biophysics...... Society” at Jamia
Millia Islamia, New Delhi.

15t -17* February, 2015

Dr. Dheer Singh, PS

International Conference on “Reproductive Health (NIIRH)”
at NIIRH, Mumbeai.

15t -17* February, 2015

Dr. S. Kulkarni Head

Dr. L. Sabikhi, Head

Dr. Bimlesh Mann, Head
Dr. I. K. Sawhney, Head
Dr. T. K. Dutta, Head

Dr. S. K. Kanawjia, PS
Dr. Madhu Mohini, PS
Dr. K. P. Ramesha, PS
Dr. M. K. Ghosh, PS

Dr. Subrata K Das, PS
Dr. A. Santra, PS

Dr. C. Bhakat, PS

Dr. A. Mandal, Sr. Sci.
Dr. A. Chatterjee, Sr. Sci.
Dr. M. Mondal, Sr. Sci.
Dr. M. Karunakaran, Sr. Sci.
Dr. S. K. Dass, Sr. Sci.
Mr. Yogesh Khetra, Sci.
Mr. P. Saha, ACTO

Dr. Surinder Gupta, CTO

43 Dairy Industry Conference, Indian Dairy Association
(East Zone) held at Science City, Salt Lake, Kolkata.

19t - 21+ February, 2015




—— Training and Capacity Building ——

Dr. A. K. Singh, PS

Kisan Goshthi and “Regional Agriculture Fair for Eastern
Plains” organized by Central Potato Research Institute,
Shimla.

19 - 21+ February, 2015

Mr. Devaraja, H.C., Sci.
Sh. Hari Ram Gupta, CTO

Bilingual International Conference on “Information
Technology: Yesterday, Today, and Tomorrow” at New
Delhi.

19 - 21+ February, 2015

Dr. P. N. Barnwal, Sr. Sci.
Er. P.S. Mingz, Sci.

3 International Conference on “Impacting Food Value Chain
and Leveraging Innovation” at NIFTEM, Kundli, Sonipat,
Haryana, India.

26" - 28" February, 2015

Dr. Sunita Grover, Head
Dr. S. K. Tomar, PS

Ms. Rashmi H.M., Sci.
Mr. Diwas Pradhan, Sci.

Probiotic Seminar “Probiotics - from Bench to Community”
at Delhi organized by YIMPSE.

7t - 8% March, 2015

Dr. D. Malakar, PS
Dr. M. K. Singh, Sr. Sci.

International Congress on “Embryo Implantation and
Pregnancy” at NII, New Delhi.

9t - 11 March, 2015

Mr. Raghu H.V., Sci.

Indo-US Symposium on “Recent Trends in Nano-
biotechnology” at Haldi, U.S. Nagar, Uttranchal.

10* March, 2015

Dr. Dheer Singh, PS

National Symposium on “Animals in Research & Testing:
A cross talk between.... NSART 2015” at CDRI, Lucknow.

13t -14"" March, 2015

Dr. Archana Verma, PS

National Conference on “Biodiversity and Bioresource
Utilization” at Saurashtra University, Rajkot (Gujarat).

17t -18% March, 2015

Dr. Sunita Grover, Head

2 and Final PRC Meeting for the project at M/s. Tropilite
Foods Pvt.Ltd. Gwalior.

25" March, 2015
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Professor Kaptan Singh Solanki, Hon’ble Governor, Haryana releasing

12" ASC Souvenir during inaugural session at NDRI
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CONFERENCES/SEMINARS/SYMPOSIA/

WORKSHOPS/TRAINING PROGRAMMES/FIELD

DAYS ORGANISED

The Institute hosted quite a good number of Seminars, Workshops and Short Courses with the
participation of delegates from India and abroad. Some of the important ones are listed as under:

Elsevier Author Workshop May 6, 2014
National Symposium on “Food Borne Zonosis” May 26, 2014
Dairy Seminar on “Dairy Business 2020” for Progressive Dairy Farmers of North India June 2, 2014

National level training on “Extension Management for Livestock Development”
organized by MANAGE

July 2-5, 2014

CAFT Course on “ Advances in Technology, Quality and Safety of Functional Dairy Foods”

July 8-28, 2014

Training on “Basic Aspects of Milk Processing” for the employees of Nestle India Ltd

July 15-19, 2014

Entrepreneurship Development Programme on “Milk and Milk Products Processing”

July 21-26, 2014

National training on ‘Stem Cell Biology’

August 5-25, 2014

Training on “Breeding Soundness Examination and Andrological Examination of Bull”
for VO and QCO of semen station.

August 18-30, 2014

National Summer School on “Engineering Interventions in Processing and Value
Addition of Milk and Milk Products”

September 3-23, 2014

9" Convention of Indian Dairy Engineers Association and National Seminar on “Engineering
Interventions in Procession and Value Addition of Milk and Milk Products”

September 8-9, 2014

National Seminar on “Dairy Sector: The Key Player for Nutritional Security in India”

September 19-20, 2014

All India Dairy Husbandry Officers Workshop on ”Opportunities and Challenges in
Dairying for Small Farmers”

September 24-25, 2014

Progressive Farmers Meet

October 7, 2014

Scientists-Dairy Industry Partners Interface Meet on “Development of Dairying Industry
in Eastern India” at ERS

October 27, 2014

Brain Storming Session on “Breeding Policy for the Dairy Herd” maintained at ERS

October 28, 2014

Winter School on Whole Genome Analysis and Functional Technologies for Future
Designer Milk Food”

October 28 - November 17, 2014

Model Training Course on “Good Dairy Farming Practices”

October 29 - November 5, 2014

International Symposium on “Probiotics and Microbiome : Gut and Beyond”

November 3-4, 2014

Training on Laboratory Techniques for Frozen Semen Lab for Lab Technicians

November 10-15, 2014

Training of Laboratory Techniques for Evaluation and Quality Control of Frozen Semen
for In-charge/General Manager of Semen Station

November 17-22, 2014

International Conference on “Impact of Climate Change of Livestock Production and Health”

November 21-22, 2014

International Workshop on “Probiotics in India: Way Forward” under DST (India)-MBIE
(New Zealand) Research Project

December 9, 2014

Dr. Jimmny Smith, Director General, ILRI, Nairobi, Kenya
delivering plenary lecture on livestock, livelihoods and the
future of small holder farmers during 12" ASC at NDRI

Dr. Sanjay Rajaram delivering plenary lecture on emerging
technology options for ensuring food, nutrition and energy
security during 12" ASC at NDRI



—— Conferences/Seminars/Symposia/Workshops/Training Programmes/Field Days Organised ——

National training programme on “Stem Cell Technology in Farm Animals”

December 9-29, 2014.

Golden Jubilee Celebration Meet on “ Dairying in Eastern India : Opportunities and
Challenges” at ERS

December 13-14, 2014

Training on Breeding Soundness Examination and Andrological Examination of Bull”
for VO and QCO of semen station.

January 12-24, 2015

Brain Storming/ Workshop on “Talent Search in Agriculture” of ASRB, New Delhi

January 16-17, 2015

Seminar on “Sexed of Semen” at SRS

January 24, 2015

12 Agricultural Science Congress

February 3-6, 2015

Training programme on “Artificial Insemination and Scientific Goat Rearing Practices” at ERS

February 23 - March 1, 2015

National Science Day

February 28, 2015

Training programme on “ Advance of Tools for Analysis of Phenomic and Genomic Data”

March 5-25, 2015

National Workshop on “Immunophysiology Role of Immune Cells and Cytokine in
Immunity

March 23-24, 2015

National workshop on ‘Proteomics and Structural Bioinformatics’

March 23-25, 2015

Specific Day(s) Celebrated

World Veterinary Day May 2, 2014

World Milk Day at ERS Kalyani June 2, 2014

World Food Day October 16, 2014
National Milk Day November 26, 2014

NDRI-Dairy Industry Interface Meeting

December 1, 2014

Senior Citizen Meet

December 9, 2014

National Science Day

February 28, 2015

National Dairy Mela Organized

Dairy Mela at ERS Kalyani

December 11, 2014

National Dairy Mela at NDRI, Karnal

February 25-27, 2014

Rajbhasha Samaroh Organized

Rajbhasha Samaroh and Post Pradarshan Pratiyogita for all offices of Govt. of India September 15, 2014

located at Karnal

Youth Festival and Inter-Zonal Sports Organized

19 All India Inter University Festival - Reverie Renaissance.

April 24 - 26, 2014

ICAR Inter-Zonal Sports Tournament

March 11-14, 2015

15" Inter-Agricultural University Youth Festival

March 18-21, 2015

Sh. D.V. Suresh Kumar, General Manager, State Bank of Patiala, Chandigarh inaugurating "National Dairy Mela" at NDRI
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16.04.2014

28.06.2014

14.07.2014

16.10.2014

DISTINGUISHED VISITORS

Ms. Winifred Perkins and Mr. Derek
Quirke Meet and Livestock, Australia

Scientists from IBERS, Aberystwyth
University, United Kingdom:

Dr. Joseph Gallagher, Head of
Bioconversion and Biorefining Group

Dr. Sreenivas Rao Ravella
Dr. David Neil Bryant
Dr. A. Maurice Bosch

Eight member delegation from
Tanzania, the Ministry of Agriculture
Food Security and Cooperatives.

Two member delegation from
Sri Lanka Poultry Development
Company.

Mr. H.L.T. Sera, Secretary of Ministry
of Livestock Development, Sri Lanka.

Mr. Mohamed Cader, Chairman

14.11.2014

03.01.2015

15.01.2015

16.01.2015

28.30.2015

14.03.2015

30.03.2015

Prof. Richard Ipson alongwtih two
other senior faculty members/HOD’s
from University of Copenhagen,
Denmark.

Air Marshal S. Sukumar.

Thirty-three member delegation
from University of Nebraska Lincoln,
Nebraska, USA.

Thirteen member delegation from
Wyoming Leadership Education and
Development Program (L.E.A.D.),
USA.

Six member delegation from Nepal.

Sh. R. Rajagopal, Additional Secretary
(DARE) & Secretary (ICAR).

Fifteen member delegation from
Afganistan, Bangladesh, Myanmar
and Thailand under NDDB Dairy Asia
Workshop.

@f WGy - Wéﬁﬁwmwww
ICAR - NATIONAL DAIRY RESEARCH INSTITUTE , KARNAL

Sh. R. Rajagopal Additional Secretary, ICAR interacting with Director and faculty of NDRI, Karnal during his visit



14 PERSONNEL

INSTITUTE STAFF

General Administration
A. K. Srivastava, Ph.D. Director
R. K. Malik, Ph.D. Joint Director (Research & Academic)

G. R. Patil Ph.D. Joint Director (Academic)

(Upto 31st January, 2015)

J. K. Kewalramani, B.Sc., M.B.A.  Joint Director (Admn.) &
Registrar

S. George, M.A., PGDLA
K. P.S. Gautam, M. Com, B.Ed. Chief Administrative Officer
S. K. Kanawjia, Ph.D.

I. K. Sawhney, M. Tech.
R. C. Meena, M. Com. Sr. Admn. Officer
Ashok Mallick, B. Com. Sr. Admn. Officer
Mithlesh Kumar, M.Sc., PGDCFA Sr. Fin. & Account Officer
Ram Shankar, M.A, P.G.D.T.  Deputy Director (Off. Lang.)
Vishal Acharya, M.A. Asstt. Fin. & Account Officer
A. G. Barapatre Asstt. Admn. Officer

Comptroller

Academic Coordinator

Controller of Exams

R. K. Bansal, M.A.

Asstt. Admn. Officer

Ram Niwas, B.A. Asstt. Admn. Officer
Ishwar Diyal, B.A. Asstt. Admn. Officer
S.S. Meena, B.A. Asstt. Admn. Officer
N. K. Verma Asstt. Admn. Officer
Rajbir, B.A. Asstt. Admn. Officer
Braham Prakash, B.A. Asstt. Admn. Officer
Mukesh Kumar Dua, B.A. Asstt. Admn. Officer
Dharam Singh Meena, B.A. Asstt. Admn. Officer

Nirmal Kumar Jain, B.A. Asstt. Admn. Officer

S. Shashi Kala

Asstt. Admn. Officer (SRS, Bangalore)

S. Singh Asstt. Admn. Officer (ERS, Kalyani)
Deepak Chopra, B.A. Security Officer
Sunita Chaudhary Private Secretary
Shukla Vermani, B.A. Private Secretary
Prem Kumari, B.A. Private Secretary
Parvesh Lata, B.A, Private Secretary
Nirmala Kumari, B.A. Private Secretary
Simita Roy, B.A. Private Secretary (ERS, Kalyani)
Shukantla Rani, B.A. Private Secretary
Ranjana, B.A. Private Secretary

Scientists and Technical Officers

Dairy Cattle Breeding Division

A. K. Chakravarty, Ph.D.

A. K. Gupta, Ph.D.

Head

Principal Scientist

Archana Verma, Ph.D. Principal Scientist
L. D. Gupta, Ph.D. Principal Scientist
Avtar Singh, Ph.D. Principal Scientist
Anupama Mukherjee, Ph.D. Sr. Scientist
Om Vir Singh, Ph.D. Chief Technical Officer
Vinod Kumar, B.Sc. Sr. Technical Officer

Y. K. Panwar, M.A.

Ashwani Kumar, M.Sc.

Mool Chand
Vikram

As on 31st March, 2015

Technical Officer
Technical Officer
Technical Officer

Technical Officer

Livestock Production and Management Section

Pawan Singh, Ph.D.
P. S. Oberio, PS

R. K. Mehla, Ph.D.

T. K. Mohanty, Ph.D.
M. L. Kamboj, Ph.D.
S.S. Lathwal, Ph.D.
A. Kumaresan, Ph.D.

Ramesh Chandra, Ph.D.

Mukesh Bhakat, Ph.D.
Nishant Kumar, M.Sc.
Rubina Baithalu, M.Sc.
Shiv Kumar, M.Sc.

Dairy Cattle Nutrition Division

J. P. Sehgal, Ph.D.

Neelam Kewalramani, Ph.D.

S.S. Kundu, Ph.D.

S. S. Thakur, Ph.D.
Madhu Mohini, Ph.D.
S. K. Tomar, Ph.D.
Veena Mani, Ph.D.
A.K. Tyagi, Ph.D.
Chander Datt, Ph.D.
Nitin Tyagi, Ph.D.

Goutam Mondal, Ph.D.

Sachin Kumar. Ph.D.

Principal Scientist & Incharge

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Sr. Scientist

Sr. Scientist

Sr. Scientist
Scientist

Scientist

Sr. Technical Officer

Head

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Sr. Scientist

Sr. Scientist

Scientist

Karan Singh, M.Sc. Asstt. Chief Technical Officer
Gian Singh, M.Sc. Sr. Technical Officer
Sumit Narayan, M.Sc. Technical Officer

Dairy Cattle Physiology Division

R. C. Upadhayay, Ph. D. Head (Upto 31st January, 2015)
O. K. Hooda, Ph.D. Acting Head

Sujata Pandita, Ph.D. Principal Scientist
Parveen Kumar, Ph.D. Principal Scientist
Mahendra Singh, Ph.D. Principal Scientist
Sohanvir Singh, Ph.D. Principal Scientist

N. Anand Laxmi, Ph.D.
A. K. Dang, Ph.D.

Principal Scientist

Principal Scientist

Anjuli Aggarwal, Ph.D. Principal Scientist
Manju Ashutosh, Ph.D. Sr. Scientist
Ashutosh, Ph.D. Sr. Scientist
Ashwani Kumar Roy, Ph.D. Sr. Scientist

Y. P. Singh, B.Sc. Technical Officer



—— Personnel —

Animal Biotechnology Centre

R. S. Manik, Ph.D.

P. Palta, Ph.D.

S. K. Singla, Ph.D.

M. S. Chauhan, Ph.D.
T. K. Datta, Ph.D.

S. De, Ph.D.

J. K. Kaushik, Ph.D.
A. K. Mohanty, Ph.D.
D. Malakar, Ph.D.

Principal Scientist and In-charge
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Principal Scientist

Rakesh Kumar, Ph.D. Sr. Scientist
M. K. Singh, Ph.D. Scientist
S. Kumar, Ph.D. Scientist

Animal Biochemistry Division

Y. S. Rajput, Ph.D. Head (Upto 28th February, 2015)

S. K. Atreja, Ph.D.
R. K. Sharma, Ph.D.

Gautam Kaul, Ph.D.

Dheer Singh, Ph.D.

Rajeev Kapila, Ph.D.
Suman Kapila Ph.D.

S. K. Sood, Ph.D.

Acting Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Sr. Scientist

Dairy Chemistry Division

Bimlesh Mann, Ph.D. Head
Darshan Lal, Ph.D. Principal Scientist
Raman Seth, Ph.D. Principal Scientist
Sumit Arora, Ph.D. Principal Scientist
Vivek Sharma, Ph.D. Principal Scientist
Rajan Sharma, Ph.D. Principal Scientist
Rajesh Kumar, Ph.D. Principal Scientist
Richa Singh , M.Sc Scientist
Priyanka Singh Rao, M.Sc. Scientist
K. P. Indumati, M.Sc. Scientist
Luxmana Naik N., M.Sc. Scientist

P. C. Singh, M.Sc. Asstt. Chief Technical Officer

Dairy Microbiology Division
Sunita Grover, Ph.D. Head

A. K. Puniya, Ph.D.
S. K. Tomar, Ph.D.

Principal Scientist

Principal Scientist

Sunil Kumar Onteru, Ph.D. Sr. Scientist
Ms. Suneeta Meena, M.Sc. Scientist
Ravi Kant, M.Sc. Sr. Technical Officer
Mr. Ved Parkash Kalra Technical officer

Mr. Karm Singh B.A. L.LB. Technical officer

(Upto 31st Junary, 2015)

Dairy Technology Division

Vijay Kumar, Ph.D.  Acting Head (Upto 31st January, 2015)
Latha Sabikhi, Ph.D. Head
S. K. Kanawjia, Ph.D.

A. K. Singh, Ph.D.
Kaushik Khamrui, Ph.D.

Principal Scientist
Sr. Scientist

Sr. Scientist

Narender Raju Panjagari, Ph.D. Scientist
Prateek Sharma, M.Sc. Scientist
Yogesh Khetra, M.Sc. Scientist
Ganga Sahay Meena, M.Sc. Scientist
Sathish Kumar, M. H., M.Sc. Scientist
Devaraja, H.C., M.Sc. Scientist
Lehri Singh, M.Sc. Asstt. Chief Technical Officer

Experimental Dairy

A. K. Sharma, B.Sc. Dairy Superintendent

(Chief Technical Officer)
Hari Ram Gupta, M.Sc. Chief Technical Officer
A. K. Kohli, Dip. (Mech. Engg.) Asstt. Chief Technical Officer

Probir Mondal, B.Sc. Sr. Technical Officer
Sanjeev Kumar, M.A. Sr. Technical Officer
Subhash Chander, Dip. (Electrical) Technical Officer
Prathvi Raj Technical Officer

Naresh Kumar, Ph.D. Principal Scientist
Shilpa Vij, Ph.D. Principal Scientist
Chand Ram, Ph.D. Principal Scientist
Surjit Mandal, Ph.D. Scientist (SS)
Raghu H.V., M.Sc. Scientist
P. V. Behare, Ph.D. Scientist
Rashmi H. M., M.Tech. Scientist
Diwas Pradhan, M.Tech. Scientist
Dairy Engineering Division

I. K. Sawhney, M.Tech. Head
A. K. Dodeja, Ph.D. Principal Scientist
Bikram Kumar, M.Tech. Principal Scientist
P. Barnwal Sr. Scientist

P.S. Minz, M.Tech.
Om Prakash, Diploma (Agri. Engg.) Chief Technical Officer
S. K. Chaudhary, AM.LE. Chief Technical Officer
Sunil Kumar, M.Sc. Sr. Technical Officer
J. K. Dabas, M.Tech. Sr. Technical Officer
Pawan Kumar Technical Officer
Sh. Parveen Kumar Technical Officer
Ms. Manju Bala, Astt. Diploma in Architect Technical Officer

Scientist

Dairy Economics, Statistics and
Management Division

B. S. Chandel, Ph.D. Head
K. K. Datta, Ph.D.

A. K. Chauhan, Ph.D.

Principal Scientist

Principal Scientist

Smita Sirohi, Ph.D. Principal Scientist
Ravinder Malhotra, Ph.D. Principal Scientist
Ajmer Singh Principal Scientist
A. K. Sharma, Ph.D. Principal Scientist
Uditya Chaudhary, M.Sc. Scientist
Tara Chand, B.Sc. Asstt. Chief Technical Officer



Dairy Extension Division

K. Ponnusamy, Ph.D.
Jancy Gupta, Ph.D.
Khajan Singh, Ph.D.

K. S. Kadian, Ph.D.

S. K. Jha, Ph.D.

Gopal Sankhala, Ph.D.
B. S. Meena, Ph.D.

H. R. Meena, Ph.D.
Ritu Chakravarty, M.Sc.
R. Senthil Kumar, Ph.D.
Asif Mohammad, Ph.D.

Parvinder Sharma, Ph.D.
Mridula Upadhayay, M.A.
Jai Bhawan Sharma, Dip. In (AH)

Head

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Sr. Scientist

Sr. Scientist

Scientist (SG)

Scientist

Scientist

Chief Technical Officer
Chief Technical Officer
Technical Officer

Agricultural Technology Information Centre

(ATIC)

P. S. Oberoi, Ph.D.
Kumar Bharat, M.A.
Pramod Kumar, M.Sc.

Principal Scientist & Incharge

Sr. Technical Officer
Sr. Technical Officer

Krishi Vigyan Kendra/Trainers’ Training

Centre

Dalip K. Gosain, Ph.D.
Surender Gupta, Ph.D.
Satya Pal, M.V .Sc.
Rajeshwar Dayal, B.Sc.
Mohar Singh, M.Sc.
Kulvir Singh, M. Sc.

D. V. Sharma

Deepa Kumari, B.Sc., M.A.

Balraj
Sudesh Ahuja
Prem Singh

Progam Coordinator

Chief Technical Officer

Asstt. Chief Technical Officer
Asstt. Chief Technical Officer
Asstt. Chief Technical Officer
Sr. Technical Officer

Sr. Technical Officer
Technical Officer

Technical Officer

Technical Officer

Technical Officer (31st January, 2015)

Forage Production Section

Ashutosh, Ph.D.

Satish Kumar, M.Sc. (Horti.)
Anil Kumar Dagar, M.Sc.
Ravi Rawat, M.Sc. (Entomology)

Sukhdev Singh
Mahender Pal

Sr. Scientist & Incharge
Chief Technical Officer
Sr. Technical Officer
Technical Officer
Technical Officer
Technical Officer

Forage Research and Management Section

Magan Singh, Ph.D.

Rakesh Kumar, B. Sc. (Agri.)

Uttam Kumar, Ph.D.
V. K. Meena

Sr. Scientist

Sr. Scientist

Chief Technical Officer
Sr. Technical Officer

Livestock Research Centre

S. S. Lathwal Ph.D.
Ramesh Chandra, Ph.D.
A. Kumaresan, Ph.D.
Nishant Kumar, M.Sc.

Incharge
Sr. Scientist
Sr. Scientist

Scientist

Rubina Kumari Bithalu, M.Sc.

Chaman Lal, Dip. (Motor Mechanic)

Rajbir
Samar Singh

Animal Health Complex

K.P.S. Tomar, M.V.Sc.
S. Raju, M.V.Sc
Sahdev Singh, M.Sc.

—— Personnel ——

Scientist
Technical Officer
Technical Officer

Technical Officer

Chief Technical Officer
Asstt. Chief Technical Officer
Sr. Technical Officer

Artificial Breeding Research Centre

T. K. Mohanty, Ph.D.
A. K. Gupta, Ph.D.
Mukesh Bhakat, Ph.D.
J. K. Pundir, B.V.Sc.

R. T. Bansode, M.Sc.
Jintendra Rana, M.Sc.
Subhash Chand, B.V.Sc.
Amarpal Singh, M.Sc.

University Office
G. R. Patil, Ph.D.

S. K. Kanawjia, Ph.D.
L. K. Sawhney, Ph.D.
A.K. Tyagi, Ph.D.

A. Kumaresan, Ph.D.
Rakesh Kumar, Ph.D.
Yogesh Kheta, M.Sc.
P. N. Raju, Ph.D.
Rubina Bathalu, Ph.D.
K. Singh, Ph.D.

Latha Sabikhi, Ph.D.

Principal Scientist, Incharge
Principal Scientist

Sr. Scientist

Asstt. Chief Technical Officer
Asstt. Chief Technical Officer
Sr. Technical Officer

Sr. Technical Officer
Technical Officer

Joint Director (Academic)
(Upto 31st January 2015)

Academic Coordinator
Controller of Examinations
Chief Hostel Warden
Hostel Warden

Hostel Warden

Hostel Warden

Hostel Warden

Hostel Warden

Sports Coordinator

1/c Placement Cell

Research Prioritization, Monitoring and

Evaluation Cell

R. K. Malik, Ph.D.
Meena Malik, M.Phil., Ph.D.

Braj Kishor, M.A., B.Lib Sci. & MSS

Sunil Sharma, M.Sc. (Computer Science)

Library Services
S.S. Thakur, Ph.D.

B. P. Singh, M.A., M. Lib.& Info. Sci.

Computer Centre
A. K. Sharma, Ph.D.

Anirudha Kumar M.Sc., PGDCA
Assistant Chief Technical Officer
Naresh Kumar Dahiya, M.Tech.

Gian Singh, M.Sc.

Jai Pal, BA, PGDCA

Communication Centre

Gopal Sankhala, Ph.D.
Dharambir, B.A.
Ganpat Rai, ITI

Joint Director (Research)
Associate Prof. (English)
Sr. Technical Officer

Technical Officer

Incharge
Sr. Technical Officer

Incharge
Chief Technical Officer

Sr. Technical Officer
Technical Officer

Incharge
Technical Officer

Technical Officer



—— Personnel —

Vehicle Maintenance Section

R. K. Mittal, B. E. (Mechanical) Incharge (Chief Technical Officer)
Ram Chander Technical Officer
Official Language Unit

Ram Shankar Gautam, M.AA.PGD.T. Deputy Director (Off. Lang.)
Kanchan Choudhary, M.A. Sr. Technical Officer

Security Section

Ashutosh, Ph.D. Incharge
Deepak Chopra, B. A. Technical Officer
Rajvir Singh, M.A., PGDCA Security Supervisor

Maintenance Section

R. M. Chayal, Dip.Civil Engg. Chief Technical Officer, Incharge
R. K. Bansal, B.E. (Civil) Asstt. Chief Technical Officer
Pankaj Chawala, M.Tech. (Electrical)  Sr. Technical Officer

S. K. Saini, B. Tech. (Mechnical) Technical Officer
Tek Chand (ITI Electrical) Technical Officer
Raj Kumar (ITI Electrical) Technical Officer
Sanjeev Kumar, B. Tech. Technical Officer
Sohan Lal, M. A.(Eco.) (ITI Electrical) Technical Officer
Khem Chand (ITI Electrical) Technical Officer
Naresh Kanyana (ITI Electrical) Technical Officer
Balbir Singh (ITI Electrical) Technical Officer
Sarvan Kumar Munjal (ITI Electrical) Technical Officer
M. P. Sharma (ITI Electrical) Technical Officer
Arun Kumar (ITI Electrical) Technical Officer
Hospitality Cell

Vinod Kumar Technical Officer
R.S. Dhull Technical Officer
Health Complex

Smita Sirohi, Ph.D. Principal Scientist, Incharge
Rekha Sharma, M.B.B.S./DMCH Chief Medical Officer
Manoj Kumar, M.B.B.S. Chief Medical Officer
Richa Walia, Diploma Nursing Technical Officer

Saroj Kathuria, Diploma Nursing & Mid Wifery = Technical Officer

Shish Pal Gupta Technical Officer
Shashi Bhushan, D. Farma. Technical Officer
Sarroj Bala, D. Farma. Technical Officer

Estate Section

Sushil Kumar Kamboj, M.Sc.  Chief Technical Officer, Incharge
Prem Singh, M.A. Sr. Technical Officer
P. M. Meena, M. Sc. Sr. Technical Officer

Southern Regional Station, Bangalore

B. Surendra Nath, Ph.D.
Satish Kulkarni, Ph.D.

B. C. Ghosh, Ph.D.

B. V. Balasubramanyam, Ph.D.
P. K. Dixit, Ph.D.

Acting Head

Head upto 24.02.2015
Principal Scientist
Principal Scientist

Principal Scientist

K. P. Ramesha, Ph.D.

B. Srinivas, Ph.D.

K. Jayaraja Rao, Ph.D.

D. N. Das, Ph.D.

M. C. Arunmozhi Devi, Ph.D.

P. Heartwin Amala Dhas, Ph.D.
Rekha Ravindra Menon, M. Tech.
Mukund Amritrao Kataktalware, Ph.D.
Chitranayak, M.Tech

M. Sivaram, Ph.D

S. Jeyakumar, Ph.D

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Sr. Scientist
Sr. Scientist
Sr. Scientist
Sr. Scientist
Sr. Scientist
Sr. Scientist

Sr. Scientist

F. Magdaline Eljeeva Emerald, ME (Agri.) Scientist
S. Varalakshmi, M.V.Sc. Scientist
S. Subhash, Ph.D. Scientist
Manjunatha M., Ph.D. Scientist
A. Manimaran, Ph.D. Scientist
P. Murugananthan, M.Lib. Sci. Chief Technical Officer
V.R.V. Surendranath Naik, M.D. Chief Medical Officer
L. Krishna Murthy, M.Sc. Chief Technical Officer

B. K. Rajeshekaraiah, B.Sc.
Veeraju, B.E. (Civil)

K. L. Sampath, B.Sc.

R. Keshvamurthy, B.Sc.
Gurunath Gouda Patil, B.Sc.
Siddaramanna, Ph.D.

T. R. Thivija Kumari, M.A. Sr. Technical Officer
P. G. Satisha, B.V.Sc. Sr. Technical Officer
K. P. Lakshminarayanappa DME (Mech.) = Technical Officer

Asstt. Chief Technical Officer
Asstt. Chief Technical Officer
Sr. Technical Officer
Sr. Technical Officer
Sr. Technical Officer
Sr. Technical Officer

Meganathan, Dip. (Elect. Engg.) Technical Officer
M. S. Nagarajaiah, Dip. (Civil Engg.) Technical Officer
K. Geetha Kumari, M.A. Technical Officer
Janakshi, M.C.A. Technical Officer
Sreekanta Technical Officer
K. Ningaraju, M.V.Sc. Technical Officer
Vimala, B.Sc. Technical Officer

Eastern Regional Station, Kalyani

T. K. Datta, Ph.D.

M. K. Ghosh, Ph.D.

S.K. Das, Ph.D.
A. Santra, Ph.D.
C. Bhakat, Ph.D.

Head
Principal Scientist
Principal Scientist
Principal Scientist

Principal Scientist

Anupam Chatterjee, Ph.D. Sr. Scientist
A. Mandal, Ph.D.
D. Mandal, Ph.D.
M. Mondal, Ph.D.

M. Karunakaran, Ph.D.

Sr. Scientist
Sr. Scientist
Sr. Scientist

Sr. Scientist

S. Garai, Ph.D. Scientist
Alokesh Goswami, M.Sc. Chief Technical Officer
Amitava Ghosh, M.V .Sc. Chief Technical Officer
Somnath Dutta, M.V.Sc. Asstt. Chief Technical Officer
Prabir Saha, M.Sc. Asstt. Chief Technical Officer

M. L. Ghosh, M.Sc. Sr. Technical Officer
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Appointments/Joining

Dr. R. K. Malik, Head, Dairy Microbiology
Division appointed as Joint Director (Research)
at NDRI, Karnal w.e.f. 26.08.2014.

Dr. Latha Sabikhi, Principal Scientist appointed
as Head, Dairy Technology Division at NDRI,
Karnal w.e.f. 10.09.2014.

Dr. A. K. Chakravarty, Principal Scientist
appointed as Head, Dairy Cattle Breeding
Division at NDRI, Karnal w.e.f. 11.09.2014.

Dr. Laxamana Naik, Ms. Indumati K. P., Ms.
Priyanka Singh Rao, Ms. Richa Singh joined as
Scientist at Dairy Chemistry Division, NDRI,
Karnal w.e.f. 08.04.2014.

Dr. Diwas Pradhan joined as Scientist at Dairy
Microbiology Division, NDRI, Karnal w.e.f.
08.04.2014.

Sh. Sukhdev Singh, joined at ERS of NDRI,
Kalyani as AAO w.e.f. 24.04.2014.

Sh. K. P. S. Gautam, joined as Chief Admn.
Officer at NDRI, Karnal w.e.f. 01.05.2014.

Sh. Anil Kumar Aggarwal, joined as F&AO at
NDRI, Karnal w.e.f. 17.06.2014.

Dr. Pawan Singh, Principal Scientist appointed
as Incharge, LPM w.e.f 02.09.2014.

Dr. S. S. Lathwal, Senior Scientist appointed as
Incharge, LRC w.e.f. 02.09.2014.

Dr. I. K. Sawhney, Principal Scientist joined as
Acting Head, Dairy Engineering Division at
NDRI, Karnal w.e.f. 01.10. 2014.

Dr. J. P. Sehgal, Principal Scientist joined as
Acting Head, Dairy Cattle Nutrition Division
at NDRI, Karnal w.e.f. 17.10. 2014.

Dr. B. S. Chandel, Principal Scientist joined
as Acting Head, Dairy Economics Statistics &
Management Division at NDRI, Karnal w.e.f.
04.12. 2014.

Dr. (Mrs.) Anupama Mukherjee, Sr. Scientist
joined NDRI Karnal after her transfer from
NRC-M, Jharnapani, Mediziphema, Nagaland
on 19.12.2014.

Dr. Ajmer Singh, Senior Scientist (Agricultural
Economics) joined at NDRI, Karnal on 05.01.2015
after his transfer from Zonal Project Directorate,
Zone-l, ICAR, PAU Campus, Ludhiana.

Dr. Dilip Kumar Mandal, Senior Scientist (LPM)
joined at ERS of NDRI, Kalyani on 21.01.2015

after his transfer from ICAR Project Directorate
on Cattle, Grass Farm Road, Meerut.

Dr. O. K. Hooda, Principal Scientist appointed
as Acting Head, Dairy Cattle Physiology
Division w.e.f. 01.02.2015.

Mr. Vijendra Singh Meena, Sr. Technical Officer
(SMS- Agronomy & Soil Science) joined at NDRI
Karnal 09.02.2015 after transfer from CMFRI,
Narakkal.

Dr. Bimlesh Mann, Head, Dairy Chemistry
Division appointed to act as Central Public
Information Officer under RTI Act w.e.f.
19.02.2015.

Dr. B. Surendra Nath, Principal Scientist
appointed as Acting Head, SRS of NDRI,
Bangalore w.e.f. 25.02.2015.

Dr. S. K. Atreja, Principal Scientist appointed
as Acting Head, Animal Biochemistry Division
w.e.f. 01.03.2015.

Dr. T. K. Mohanty, Principal Scientist appointed
to act as Incharge, Animal Breeding Research
Centre, w.e.f. 16.03.2015.

Promotions

Dr. S. Jeyakumar, Senior Scientist, in the PB-4
Rs.37400-67400 granted RGP of Rs.9000/ - w.e.f.
16.08.2012.

Dr. Manjunath, Scientist promoted as Senior
Scientist in the PB-III Rs.15600-39000 + RGP of
Rs.7000/- w.e.f. 10.02.2013.

Dr. M. A. Kataktalware, Scientist promoted as
Senior Scientist in the PB-III Rs.15600-39000+
RGP of Rs.8000/- w.e.f. 26.02.2013.

Dr. P. Heartwin Amaladhas, Senior Scientist,
in the PB-4 Rs.37400-67400 granted RGP of
Rs.9000/ - w.e.f. 02.09.2013.

Sh. R. Keshavamurthy, Technical Officer (F/FT)
SRS of NDRI Bangalore promoted to the post
of Sr. Technical Officer (F/FT) w.e.f. 13.01.2013.

Sh. Gurunath Gouda Patil, Technical Officer
(F/FT) SRS of NDRI Bangalore promoted to
the post of Sr. Technical Officer (F/FT) w.e.f.
25.02.2013.

Sh. Nihal Singh, Technical Officer (F/FT)
Animal Breeding Research Centre promoted
to the post of Sr. Technical Officer w.e.f.
28.08.2013.
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Sh. Mohinder Pal, Sr. Technical Assistant (W/S)
Farm Section promoted to the post of Technical
Officer (W/S) w.e.f. 23.09.2013.

Sh. Sushil Kumar Kamboj, Chief Technical
Officer (F/FT), I/c Estate Section granted one
advance increment w.e.f. 09.10.2913.

Sh. S. K. Chaudhary, Chief Technical Officer
(W/S), Dairy Engineering Division granted one
advance increment w.e.f. 01.11.2013.

Sh. Om Parkash, Chief Technical Officer
(W/S) Dairy Engineering Division granted one
advance increment w.e.f. 20.12.2013.

Sh. Sunil Kumar Sharma, Joint Director (Res.)
Office, Sr. Technical Assistant (L/T) promoted
to the post of Technical Officer (L/T) w.e.f.
01.01.2014.

Sh. Sita Ram, Experimental Dairy, Sr. Technical
Assistant (L/T) promoted to the post of
Technical Officer (L/T) w.e.f. 01.01.2014.

Sh. Mohar Singh, Sr. Technical Officer (F/FT)
KVK promoted to the post of Assistant Chief
Technical Officer w.ef. 01.01.2014.

Sh. Sumit Narayan, Sr. Technical Assistant (F/
FT) Dairy Cattle Nutrition Division promoted
to the post of Technical Officer (F/FT) w.e.f.
12.02.2014

Sh. Ravi Rawat, Technical Officer (F/FT) Farm
Section promoted to the post of Sr. Technical
Officer w.e.f. 05.04.2014.

Sh. Ashwani Kumar, Technical Officer (F/FT)
Dairy Cattle Breeding Division promoted to the
post of Sr. Technical Officer w.e.f. 08.04.2014

Dr. Rakesh Kumar, Technical Officer (L/T)
Dairy Cattle Breeding Division promoted to the
post of Sr. Technical Officer w.e.f. 26.04.2014.

Sh. P. G. Satish, Sr. Technical Officer (F/FT)
SRS of NDRI Bangalore promoted to the post
of Assistant Chief Technical Officer w.e.f.
22.06.2014.

Sh. Rajbir, Sr. Technical Assistant (F/FT) LRC
promoted to the post of Technical Officer (F/
FT) w.ef. 01.07.2014.

Mrs. Geetha Kumari, Technical Officer (F/FT)
SRS of NDRI, Bangalore promoted to the post
of Sr. Technical Officer w.e.f. 01.07.2014.

Sh. Karan Singh, Assistant Chief Technical
Officer (L/T) Dairy Cattle Nutrition Division
promoted to the post of Chief Technical Officer
w.ef. 01.07.2014.

Sh. J. K. Dabas, Sr. Technical Officer (W/S)
Dairy Engineering Division promoted to the

post of Assistant Chief Technical Officer w.e.f.
07.07.2014.

Sh. Gian Singh, Technical Officer (F/FT) Dairy
Cattle Nutrition Division promoted to the post
of Sr. Technical Officer w.e.f. 22.07.2014

Sh. Amarpal Singh, Technical Officer (F/FT)
Animal Breeding Research Centre promoted
to the post of Sr. Technical Officer w.e.f.
27.07.2014.

Sh. Somenath Dutta, Assistant Chief Technical
Officer (F/FT) ERS of NDRI, Kalyani promoted
to the post of Chief Technical Officer w.e.f.
23.08.2014.

Sh. Bhagwan Dass, Assistant promoted as AAO
at NDRI, Karnal w.e.f. 01.10.2014.

Retirement

Sh. Sarwar, Chief Technical Officer (L/T), SRS of
NDRI Bangalore retired from Council’s service
w.e.f. 29.03.2014.

Sh. S. K. Kharb Assistant Chief Technical Officer
(FFT), Dairy Technology Division retired from
Council’s service w.e.f. 30.4.2014

Sh. B. R. Srinivasamurthy, Technical Officer
(F/FT) SRS of NDRI Bangalore retired from
Council’s service w.e.f. 31.05.2014.

Ms. Maridula Upadhayay, Chief Technical
Officer (P&E), Dairy Extension Division retired
from Council’s service w.e.f. 30.06.2014.

Sh. Ranbir Singh, Technical Officer (W/S),
Maintenance Engineering Section retired from
Council’s service w.e.f. 30.06.2014.

Ms. Saroj Kumari Mehta, Assistant Chief
Technical Officer (FFT), Krishi Vigyan Kendra
retired from Council’s service w.e.f. 30.06.2014.

Sh. Jai Bhagwan, Technical Officer (F/FT),
Dairy Extension Division retired from Council’s
service w.e.f. 30.06.2014.

Sh. M. Sreenath, Chief Technical Officer (F/FT)
SRS of NDRI Bangalore retired from Council’s
service w.e.f. 30.06.2014.

Shri. P. Aravindakshan, Assistant Chief
Technical Officer (L/T), SRS of NDRI Bangalore
retired from Council’s service w.e.f. 31.07.2014.

Dr. R. P. Singh, Chief Technical Officer (F/
FT), Dairy Microbiology Division retired from
Council’s service w.e.f. 31.08.2014.

Dr. Lotan Singh, Sr. Scientist (Dairy Economics)
ERS of NDRI Kalyani retired from Council’s
service on 30.09.2014.



Smt. Saroj Khurana, AAO, NDRI Karnal retired
from Council’s service on 30.09.2014.

Shri. M. Najundaswamy, Chief Technical
Officer (Library), SRS Bangalore retired from
Council’s service on 30.09.2014.

Sh. S. K. Talwar, Assistant Chief Technical
Officer (L/T) Communication Centre retired
from Council’s service on 30.09.2014.

Mr. Dhanu Sherpa Technical Officer (F/FT),
Hospitality Section retired from Council’s
service on 31.10.2014.

Mr. Sarwan Kumar, Sr. Technical Officer (W/S),
Maintenance Section retired from Council’s
service on 30.11.2014.

Mrs. M. K. Vedavathi, Assistant Chief Technical
Officer, SRS of NDRI Bangalore retired from
Council’s service on 30.11.2014.

Mr. Ramesh Chand, Assistant Chief Technical
Officer, (F/FT) Farm Section retired from
Council’s service on 31.12.2014.

Mr. G. D. Joshi Chief Technical Officer (Photo),
Communication Centre retired from Council’s
service on 31.12.2014.

Dr. G. R. Patil, Joint Director (Academics)
retired on superannuation from Council’s
Service on 31.01.2015.

Dr. R. C. Upadhayay, Principal Scientist and
Head Dairy Cattle Physiology retired on
superannuation from Council’s Service on
31.01.2015.

Dr. Vijay Kumar, Principal Scientist retired
on superannuation from Council’s Service on
31.01.2015.

Dr. C. N. Pagote, Principal Scientist, SRS of
NDRI Bangalore retired on superannuation
from Council’s Service on 31.01.2015.

Mr. A. Louis, Technical Officer (L/T), SRS of
NDRI Bangalore retired on superannuation
from Council’s Service 31.01.2015.
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Mr. Prem Chand, Technical Officer, Krishi
Vigyan Kendra retired on superannuation from
Council’s Service on 31.01.2015.

Mr. Karam Singh, Technical Officer (L/T)
Animal Biochemistry Division retired on
superannuation from Council’s Service on
31.01.2015.

Dr. Y. S. Rajput, Principal Scientist and Head,
Animal Biochemistry retired on superannuation
from Council’s Service on 28.02.2015.

Mr. Lakhvinder Singh, Technical Officer (W/S)
Maintenance Engineering Section retired on
superannuation from Council’s Service on

28.02.2015.

Mr. Ram Chander, Technical Officer (W/S)
retired on superannuation from Council’s
Service on 31.03.2015.

Transfer

Mr. H. Yadav, Assistant Chief Technical Officer
transferred to IVRI, Izatnagar and relieved on
12.06.2014.

Dr. A. Manimaran, Scientist transferred from
NDRI Karnal to SRS, Bangalore w.e.f. 13.06.2014.

Relieving

Ms. Sarita Yadav, Admn. Officer relieved
from Council’s Services after giving technical
resignation on 25.04.2014.

Dr. Shiv Prasad Kimothi, Principal Scientist
relieved from NDRI on his appointment to
the post of Assistant Director General (Co-
ordination), ICAR New Delhi on 28.08.2014.

Demise

Mr. ]. Nageshwara Rao, Senior Technical Officer
(W/S) SRS of NDRI Bangalore passed away on
22.12.2014.

Shri Manohar Lal Khattar,

Hon'ble Chief Minister of Haryana
giving away Best Poster Presentation
Award during concluding session of
XIIth ASC at NDRI, Karnal
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RESEARCH DIVISIONS

Dairy Cattle Breeding Division (DCB)

The Division has been actively involved in
conducting research in the areas of animal
genetics and breeding including cytogenetics,
molecular genetics and biotechnology related to
dairy animals. The main thrust areas of research
are genetic improvement of HF Crossbred &
Sahiwal cattle and Murrah buffaloes by progeny
testing of breeding bulls and genomic selection
of male and female animals for reproduction and
reproduction performance, faster multiplication
of superior germplasm, development of selection
criteria and optimum breeding plans, identification
of genetic markers and its association with
production/reproduction traits, disease resistance
and screening of young males for genetic disorders.

The Center of Advanced Faculty Training (CAFT)
in Animal Genetics and Breeding established at
Dairy Cattle Breeding Division during eighth
plan continued its activities in imparting training
to scientists/teachers from Research Institutes,
State Agricultural/Veterinary Universities and
Livestock Development Organizations in advanced
areas of Animal Genetics and Breeding. A total of
31 National Training Programs have so far been
organized under the aegis of CAFT (AG&B) in the
Division.

Another important mandate of the Division is the
development of skilled human resources in the field
of Animal Genetics and Breeding. The Division also
contributes in training programs of KVK/DTC and
TBI (SINED), consultancy services to farmers and
various organizations, supply of superior cattle
and buffalo germplasm in the form of frozen semen
and surplus breeding bulls to farmers, livestock
developmental agencies, state governments and
other dairy stake holders in the country.

Structuring of Research Labs/Cells/Sections/Units

The organizational structure for research consists
of Animal Breeding Lab., Biometrical Genetics
Lab., Sire Evaluation Lab., Molecular Genetics Lab.,
Livestock Genomic Analysis Lab., Livestock Record
Cell and Artificial Breeding Research Complex.
Besides this, breeding herds of cattle (Karan Fries,
Karan Swiss, Sahiwal and Tharparkar) and Murrah
buffaloes are also the integral part of the research
component of Dairy Cattle Breeding Division.
The Divisional Library has 427 books and 272
M.Sc./M.V.Sc. and 128 Ph.D. theses.

Livestock Production Management
(LPM)

The Livestock Production and Management (LPM)
Section came into being in June, 2009 after being
disassociated from the Dairy Cattle Breeding
Division. Earlier, a separate faculty of LPM was
working alongwith the Dairy Cattle Breeding
Division and post graduate and doctorate degrees
were being awarded since the year 1976. Beside
research, the faculty of LPM is engaged in teaching
at both UG and PG levels and in research in the
frontline areas of all applied aspects of dairy animal
production and has been successful in evolving
many transferable technologies and development
of package of practice on the routine care and
management of dairy animals. The LPM faculty is
also shouldering the responsibility of the routine
management of the cattle yard and breeding bulls
maintained at the Artificial Breeding Research
Center of the Institute, besides supporting the
training and extension activities of the institute.

Animal Biotechnology Centre (ABTC)

Biotechnology was initiated at NDRI, Karnal during
mid eighties under a UNDP “Centre of Excellence
on Biotechnology” program. The urgent need for
application of recent biotechnological advances in
reproduction and production to superior females
of dairy breeds of ruminants for improving
animal productivity in our country formed
the basis for the establishment of a state-of-art
Embryo Biotechnology Centre (EBC) by financial
support from the Department of Biotechnology.
Biotechnology was further strengthened by
establishment of Livestock Genome Lab and
Molecular Biology Unit under National Agricultural
Research Project-II. Animal Biotechnology Centre
was reorganized in June 1999 by consolidating all
the infrastructure facilities created under various
programs on biotechnology. Besides research on
areas relevant to biotechnology in dairy production
and processing, the Centre also offers M.Sc./
M.V.Sc./M.Tech and Ph.D. (Animal Biotechnology)
programmes.

The objectives of the proposed Division are: to
undertake biotechnology oriented basic and
applied research programmes for improving
animal productivity and for developing innovative
dairy processes for producing superior quality,
safe and wholesome dairy products; to train



manpower in application of Biotechnology in Dairy
Production and Dairy Processing; and to organize
Masters and Ph.D. programmes in Biotechnology
for the NDRI Deemed University. A state-of-the-
art biotechnology research facility was created in
2007 to consolidate the biotechnology research at
NDRL. It has specialized laboratories on Embryo
Biotechnology, Regenerative Biotechnology,
Animal Genomics, Proteomics Research, Structural
Biology etc.

Dairy Cattle Nutrition Division (DCN)

The Division undertakes basic and applied
research, post-graduate programmes of education
and participates in the process of extension
education through various training programmes
and field level technology development and
refinement in the discipline of animal nutrition and
forage production. The Division has a well-knit
team of highly qualified and experienced scientists
occupying different positions. The faculty members
have been adequately trained in various priority
areas and have visited advanced institutions
of repute in European countries, Canada and
United States of America to gain expertise and
exposure in the respective aspects. The research
laboratories are equipped with modern analytical
instruments for chemical and physical analysis.
The Division has developed excellent laboratory
facilities, which are central facilities for research
and education not only for the Institute but also for
various sister organizations seeking such support
from time to time. The central facilities include
central fine instrumentation laboratory; laboratory
for anaerobic rumen microbial work; laboratory
for environment related studies including
methanogenesis; quality control laboratory;
feed processing unit; nutritional biotechnology
laboratory. Some of the sophisticated instruments
available include GC-mass spectrophotometer,
atomic absorption spectrophotometer, gas-liquid
chromatography, HPLC system, "N- Analyzer,
methane analysis equipment using SF, technique,
spectrophotometer, PCR machine etc. For the last
few years precision nutrition and nutrient gene
interaction studies are in full swing in the division
to observe the study of a particular gene/ loci on
nutrient utilization and vice versa.

Dairy Cattle Physiology Division (DCP)

The discipline of Animal Physiology functioned as a
section of erstwhile Dairy Husbandry Division and
subsequently of Dairy Cattle Nutrition Division till
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the end of the 6th Five Year Plan. In the year 1984,
it received the status of an independent Division.

The objectives of the Division are: to conduct basic
and applied research and impart training in various
aspects of Animal Physiology; to undertake post
graduate programmes of education in Animal
Physiology at Master’s and Doctoral levels;
and development and application of field level
technologies.

The notable salient achievements of the division
are: higher magnitude of expression of HSPs 27,
90 and 105 genes in Karan Fries than Tharparkar
Calves indicated lower heat tolerance of KF calves;
zinc supplementation significantly decreased the
expression of HSPs and interleukins concentration
in cattle (Sahiwal and KF) indicated the role of
Zn supplementation in reducing heat stress;
thermal image analysis and significant difference
in blood flow at different anatomical sites of
the body indicated better thermal adaptability
of indigenous than crossbred cattle; positive
correlation between delayed neutrophil apoptosis,
persistent staying of neutrophils at the site of
infection along with formation of NETs is one of
the strategies to fight against the pathogens in
the udder during Staphylococcal mastitis; yeast
culture supplementation significantly reduces the
attainment of puberty in Murrah heifers and Prilled
fat supplementation 35 days pre-partum to 95 days
post-partum improved reproductive efficiency in
KF cattle.

Animal Biochemistry Division (ABC)

The Division of Animal Biochemistry came into
being in September 1984 with the merger of
the discipline of Animal Biochemistry of Dairy
Chemistry Division and the section of Human
Nutrition and Dietetics. Research endeavors
of the Division are presently directed towards
development of probiotic and prebiotic foods;
dairy nutraceuticals and their mechanism of
action; validation of health benefit claims of Indian
dairy products; nutrigenomics; characterization
of buffalo fertility genes; sperm functions and
cryopreservation of semen; spermatogonial
stem cells research and bioinformatics in dairy
processing and production.

The Division has instrument rooms with modern
equipments viz. Alpha- and Beta- counters,
Ultra-centrifuge, High speed centrifuges, Micro-
centrifuges, UV-Visible spectrophotometers,
Spectrofluorometer, PCR, Real Time PCR,
ELISA Plate readers, High Pressure Liquid
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Chromatography, Gas Liquid Chromatography,
Inverted and fluorescent microscopes, Ice flaking
machines, Freeze dryer, Gel documentation
(Imaging) systems, ultra filtration unit, Ultra-
low temperature freezers and Carbon dioxide
incubators. Division has a cold room for carrying
out research at low temperature. Cell culture
facilities are also available in the Division.

The salient research achievements of the Division
are: development of different types of Probiotic
dahi and validation of their health-benefits in
reducing serum cholesterol levels, protection
against gastrointestinal cancer and management
of diabetes in animal models; validation of
nutraceutical attributes of dairy ghee in coronary
heart diseases, gastro-intestinal and mammary
cancer and improvement of immune system,
and elucidation of its molecular mechanism;
bioavailability of vitamins and minerals from
dairy products; levels of conjugated linoleic
acid in milk products; body slimming effect
of conjugated linoleic acid and its mechanism;
characterization and sequencing of milk lysozyme
and its use for detection of sub-clinical mastitis;
characterization of 8 amino acid transport systems
in mammary gland and their induction at the onset
of lactation; antiatherogenic properties of milk and
its mechanism; hormonal profile of reproductive
phases of buffalo; biochemical changes in sperm
maturation, capacitation, acrosome reaction and
semen freezing; signal transduction mechanism
of sperm function; expression and hormonal
regulation of fertility related ovarian genes in
buffalo; SSCP analysis of CYP19 aromatase gene
in anestrus buffaloes; transduction pathways
(PI3K and MAPK) in cattle granulosa cells during
steroidogenesis and apoptosis.

The contributions of the Division have been amply
recognized by three Ahmed Kidwai Memorial
Awards, two Jawahar Lal Nehru Awards, Dr. P. G.
Nair Award, AAAP/CAPI Outstanding Research
Award, Bio-Nutra Senior Award, two Sukumar
Basu Memorial Awards, Young Scientist Award,
IUIS/FIMSA Travel Bursary Award, K. K. Iya
Award, Best Division Award (2014-15), Fellowship
of National Academy of Agricultural Sciences
(NAAS) Award, NRDC Meritorious Innovation
Award, Chellappa Memorial Oration Award and
several paper presentation awards.

The Division has laboratories for functional
foods and therapeutics; Prebiotics and
probiotics; Bioactive peptides and immunology;
Bioinformatics; Molecular Endocrinology,
Reproductive Biochemistry and Nanoscience. The

Division manages Small Animal House that caters
to the need of students and scientists for laboratory
animals viz. rat, and mouse etc.

Dairy Chemistry Division (DC)

The mandate of Division is to conduct fundamental
and applied research for understanding chemistry
of milk and milk products, to impart educational
programmes for undergraduate and postgraduate
courses and to provide R&D support towards
chemical-quality control related problems of the
dairy industry.

The Division has contributed significant knowledge
on the chemistry of milk and milk products.
The salient achievements are: evaluation of
physico-chemical properties of buffalo milk
and alteration in its calcium and casein levels
and micellar stability enabling manufacture of
satisfactory products like cheese; condensed milk
and rasogolla; humanization of buffalo milk and
glyceride structure of buffalo milk fat; evaluating
role of phospholipids in stability of dairy products;
revealing chemistry of ghee and ghee residue
flavour; antioxidant properties of ghee residue;
chemical makeup and structural integrity of milk fat
globule membrane; influence of various processing
parameters on the major minerals and trace
elements and their partitioning; rapid and simple
methods for the determination of SNF in milk;
formulation of quality standards of milk and milk
products now prescribed by the Central Committee
of Food Standards under the Ministry of Health as
well as Bureau of Indian Standards; modification of
Gerber test for simultaneous estimation of milk fat
and availability of fat for detection of adulteration;
simple tests for the detection of adulteration of
milk and milk products; methods of manufacturing
of butter and cheese colour from annatto seeds;
preparation of rennet from fistulated calves and
vegetable sources; structure and bacteriostatic role
of lactoferrin; characterization and crystallization
of buffalo lactoperoxidase; functional properties
of WPC; renovation of rancid ghee and role of
antioxidants in enhancing the shelf life of fat rich
dairy products; effect of processing treatments on
vitamins; status of pesticides and antibiotic residues
in milk and milk products; methodologies for non-
dairy whitener; low fat frozen dessert; calcium
fortified milk; coconut filled Gouda cheese and
low cholesterol ghee; a platform test for detection
of detergent in milk; a colour based test to detect
adulteration of milk with 2.5 to 10% soya milk;
a multi-purpose device for dialysis and Buffer
exchange and concentration.



Different analytical methods developed for
testing of milk & milk products include: strip
based tests developed for the detection of added
urea, neutralizers, hydrogen peroxide, glucose,
maltodextrin in milk; new colour based method
developed for rapid detection of detergents
in milk; method developed for vegetable oil
detection in ghee using RP-HPTLC; an analytical
protocol developed for the estimation of vitamin
D2 in fortified toned milk and based on physico-
chemical properties different methods assessed
for detection of soybean oil and buffalo body fat in
ghee. Antimicrobial peptides identified from skim
milk by fermentation using selected proteolytic
lactobacillus strains includingaS1-CN (24-34),
B-CN (197-209), B-CN (199-209), B-CN (193-207).
Buffalo as-casein hydrolysates assessed for their
antioxidant activity. Process for preparation of
curcumin nano-emulsion optimized using milk
proteins and assessed for antioxidant activity in
animal model system.

The Division has state-of-the-art air conditioned
Seminar room, Lecture room equipped with
interactive board, LCD projectors, Visualiser,
Podium etc., Quality control Lab, Undergraduate
and Postgraduate labs, Instrument room, Research
labs (lipids, proteins and bioactive peptides,
minerals, functional foods/ neutraceuticals and
quality assurance). Recently, a well equipped
chemical quality control lab has been developed
under National Referral Centre.

Dairy Technology Division (DT)

The Dairy Technology Division is one of the
first Divisions set up at National Dairy Research
Institute, Karnal. It is involved in teaching, basic
and applied research, training and consultancy
activities in the area of dairy processing and dairy
product manufacture. The Division currently
has ten well-equipped laboratories viz., Sensory
Evaluation Laboratory, Packaging Laboratory,
Indigenous Milk Products Laboratory, Cheese
and Fermented Milks Laboratory, Functional
Ingredients and Applications Laboratory, Food
Technology Laboratory, Formulated Dairy Products
Laboratory, Dairy By-Products Laboratory,
Rheology Laboratory and e-learning Laboratory.
The Division houses a range of advanced analytical
instruments e.g., micro-fluidizer, food texture
analyzer, colour meter, high speed homogenizer,
freeze dryer, water activity meter, viscometer,
rapid visco analyser, laminar air flow units,
automatic Soxhlet extractor, spectrophotometer,
vacuum packaging system, ultrafiltration and
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reverse osmosis units, MAP analyser etc., which
are necessary for undertaking cutting edge
research in dairy processing. Another unique
feature of infrastructure available to the Division
for undertaking R&D work for scaling up of the
laboratory concepts to the pilot/ semi-commercial
scale is a well equipped Experimental Dairy capable
of processing 10,000 liters of milk into a diverse range
of dairy products. The dairy is equipped with all
modern equipments like pasteurizer, homogenizer,
cheese and fermented product manufacturing units,
butter and ghee manufacturing equipments, ice
cream-manufacturing unit, multistage evaporator
and spray dryer. The other equipments installed
in the Division are Pilot-scale vacuum dryer, ice
cream manufacturing unit, HTST milk pasteuizer,
membrane processing units, rotary oven and
extrusion cookers.

Dairy Microbiology Division (DM)

Dairy Microbiology Division is currently engaged
in research, teaching, consultancy, training and
technology transfer in specialized field of Dairy
Microbiology. Broadly, the research work of
the Division covers the areas related to starter
cultures and fermented milk products; direct
vat starters (DVS); indigenous probiotics, their
functional efficacy and gut microbiota, prebiotics
and synbiotics; bioactive peptides, microbial
metabolites and biopreservatives; biosensors,
quality assurance and food safety as well as
rumen micro-organisms. The Division has played
a leading role in establishing National Collection
of Dairy Cultures (NCDC) with current repository
of more than 600 cultures and National Referral
Centre for milk quality and safety. The Division
has recently transferred technologies on two
indigenous strains of probiotics, Misti Dahi, Rapids
kits for antibiotic residues, Listeria monocytogenes
and Enterococci to potential stake holders in our
country for their industrial application. Few more
such products like carbonated lassi, vitamin B12
rich propioni-yoghurt, blueberry fortified probiotic
dahi, real time test for detection of E. coli and
antibiotic residues in milk have been developed
and are under process of validation for their
commercialization. The faculty is also involved in
imparting teaching and guidance for both under-
graduate and post-graduate programmes. The
Division offers M. Tech and Ph.D programmes
in Dairy Microbiology. Besides, division is also
contributing in teaching Microbiology courses for
B. Tech (Dairy Technology) students. The Division
offers contractual and consultancy / training
services such as supply of starter cultures, freeze-
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drying of cultures, microbiological analysis and
setting standards for regulatory compliance of
dairy products in our country. Division regularly
organizes need based specialized short term
symposia/conferences/seminars covering basic
and applied areas of Dairy Microbiology including
quality assurance, food safety, starter cultures and
fermented health foods for HRD development in
our country.

Dairy Engineering Division (DE)

Dairy Engineering Division was established as one
of the major research divisions since the inception
of the Institute. It is contributing in teaching,
research, training and industrial consultancy. The
Division has research laboratory facilities to cater
to the needs of specific areas and programmes
such as Process Engineering, Process Equipment
Design, Unit Operations and Instrumentation. In
addition to this, there are post-graduate teaching
laboratories, Research & Development Workshop
and Equipment testing hall to support both research
and teaching activities. During the past three
decades, the Division has achieved breakthrough
in developing a number of process equipment
for manufacturing indigenous milk products.
Many of these equipments have been patented
and efforts are being made to transfer them to the
equipment manufacturers. The Division has tie-
ups with equipment manufacturers and users for
their collaboration in development or in adoption
of the developed equipments. The Division has
developed prototypes for the manufacture of khoa,
paneer, rasgolla, malai laccha etc on the industrial
scale and paneer gadget and cream separator
attachment for small scale applications. Recent
research achievements include preparation of
scale design of continuous khoa making machine,
process for accelerated production of rabri using
in-line system, continuous manufacture of gajar pak
using three stage SSHE. Three stage SSHE is fully
automatic state-of-the-art system for continuous
manufacture of khoa, basundi, burfi, rabri and
ghee. Current research areas are machine vision
technology for quality evaluation of dairy product
and development of weight based filling system for
viscous dairy products. The Division also conducts
specialized training to the graduate engineers
during summer.

Dairy Economics Statistics & Management
(DES&M)

The Division of Dairy Economics, Statistics and
Management was created during the IV Five

Year Plan. In the early stage, the focus of research
in the Division was on conducting research in
economics of milk production and processing, with
thrust on cost-returns studies. During subsequent
periods, the research programmes of the Division
enveloped more intricate and broader aspects of
dairy enterprise encompassing backward and
forward linkage factors for facilitating technology
evaluation and transfer. The Division, over the
years, has developed good infrastructure in terms
of scientific manpower, teaching and training aids,
divisional library and computer unit. In response to
the research demands of the clientele systems, the
Division has been orienting its research priorities
and conducting the research accordingly. From
simple economic analysis of milk production,
the Division envisaged to work on advanced
aspects of value chain management, implication of
economic reforms on dairy sector, climate change
and economic impact assessment through the
staff research projects and post-graduate research
programmes of the scholars.

Dairy Extension Division (Dairy
Extension)

Dairy Extension Division was established at
NDRI, Karnal in May, 1961 to undertake extension
activities, besides teaching and research in
Extension Education. Research endeavors of
the Division are in the areas of information and
communication technologies, organizational
behaviour, information management, participatory
technology development and impact studies
of dairy innovations. The faculty has also been
engaged in human resource development through
post graduate and doctoral programmes at NDRL

The main extension programmes of the Institute
such as Dairy Mela and demonstrations, field
days, etc are organized by the Division. Research-
Extension-Industry-Farmer Interface is also
organized by the division to provide an opportunity
for the convergence of all stake holders working
together for dairy development. Interface not only
helps the dairy organizations to find solutions for
today’s problems, but also to realize the vision for
the future. The Division also organizes technology
transfer campaigns, infertility and veterinary aid
campaigns, kisan sanghosthi and field workshops
at the adopted villages regularly. These activities
strengthen the linkages with end users, helps in
understanding the problems of farmers and better
dissemination of technologies as well as easy
availability of feedback from the farmers.



A new Extension Education Programme “Dairy
Education at Farmers” Door” was initiated
in February, 2009, to strengthen the effective
dissemination of dairy production and processing
technologies among farming community. An

another new Extension Approach “Farmers’ Farm
School” in village Gorgarh was initiated in August,
2014, for updating farmers knowledge in the field
of dairy farming, in particular and agriculture, in
general.

SUPPORT SECTIONS

Livestock Research Centre

The total milk production of the herd during the
current year was 1174312.5 kg. The production
performance of the two crossbred strains developed
by the NDRI viz. Karan Swiss and Karan Fries was
10.8 and 11.3 kg per head per day, respectively.
The milking average of Sahiwal cows and Murrah

buffaloes was 7.3 and 7.9 kg per animal per day,
respectively. One Sahiwal cow (SW-2182) produced
best milk yield of 21.5 kg in peak lactation. Best
yield in Murrah buffalo (MU- 490) was 20.5 kg per
day during the current year. The peak milk yield
by the KF and KS crossbred cows was 33.0 kg (KF-
7120) and 23.5 kg (KS-4390), respectively.

Bovine Strength of Cattle and Buffaloes as on 31.03.2015

Age group Cattle Buffaloes Total
Bovines
Sahiwal Tharparkar  Karan Karan Local Total Murrah
Swiss Fries
Calves upto 6 months
Male 17 07 02 07 - 33 32 65
Female 18 04 01 22 - 45 33 78
Heifers 136 55 10 136 - 337 131 468
Cows 156 48 23 173 - 400 231 631
Male stock (young) 18 02 - 01 - 21 36 57
Bullocks/Teaser - - - - 01 01 - 01
Total 345 116 36 339 01 837 463 1300
Flock Strength of Goats as on 31.03.2015
Age Group Alpine x Beetal Sannen x Beetal Total
Female
Kids upto 6 months 18 08 26
6-12 months 04 - 04
Yearling 26 10 36
Goats 52 15 67
Male
Kids upto 6 months 39 05 44
Bucks 17 03 20
Total 156 41 197

Milk Production at NDRI, Karnal during the year 2014-15 (01.04.2014 to 31.03.2015)

Total Milk Production (kg)

11743125 kg

Average Number of Animals in Milk per day: Cattle 221

Buffaloes

114

Goats

36
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Sale of Livestock during the year 2014-15 (01.04.2014 to 31.03.2015)

Mode of Disposal Cattle Buffaloes Goats Total
Public Auction 158900.00 (146) 972200.00 (40) 73100.00 (23) 1204200.00 (209)
On Book Value 332111.00 (35) 258494.00 (21) 2210.00 (01) 592815.00 (57)
Grand Total 491011.00 (181) 1230694.00 (61) 75310.00 (24) 1797015.00 (266)

Auction of animals was conducted on 19" & 20" September, 2014 and 20" & 21* March 2015.
Figure in parentheses indicates the total number of animals sold.

Performance of Dairy Animals during the year 2014-15 (01.04.2014 to 31.03.2015)

Particulars Genetic Groups

Sahiwal Tharparkar Karan Swiss Karan Fries Murrah
Average number of animals in milk per day 65 13 12 131 114
Average number of dry animals per day 81 33 07 45 83
Milking average (kg) per day 7.3 5.9 10.8 113 7.9
Overall average (kg) per day 3.2 1.7 6.8 8.4 4.6
Best yield (kg) in a day 215 18.0 23.5 33.0 20.5
Animal Number SW-2182 TP-1290 KS-4390 KF-7120 MU-490

Flock Performance of Goats during the year 2014-15 (01.04.2014-31.03.2015)

Particulars Genetic Groups
Alpine x Beetal Sannen x Beetal
Average number of animals in milk per day 29 07
Average number of dry animals per day 12 08
Milking average (kg) per day 1.3 14
Overall average (kg) per day 0.9 0.7
Best yield (kg) in a day 42 4.0
Animal Number AB-155 SB-232

Students performing cultural activities during Youth Festival
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Month-wise Milking Average (kg) of Cows, Buffaloes and Goats Maintained at NDRI, Karnal
2014-15 (01.04.2014 to 31.03.2015)

Cows Buffaloes Goats

Months Sahiwal Tharparkar  Karan Swiss  Karan Fries Murrah Alpine x Beetal Sannen x Beetal

Noof Milk Noof Milk Noof Milk Noof Milk Noof Milk No of Milk No of Milk
ani-  yield ani- yield ani- yield ani- yield ani- yield animals yield (kg)/ animals yield
mals (kg)/ mals (kg)/ mals (kg)/ mals (kg)/ mals (kg)/ inmilk/ animal/ inmilk/ (kg)/

in animal/ in ani- in ani- in ani- in  ani- day day day  animal/
milk/ day milk/ mal/ milk/ mal/ milk/ mal/ milk/ mal day
day day day day day day day day /day
April, 14 73 72 21 59 12 111 153 129 100 7.9 19 1.8 06 1.7
May 71 7.5 18 6.4 12 106 148 123 103 8.0 22 1.6 06 1.5
June 68 7.8 15 7.5 11 103 141 113 104 82 24 1.2 06 1.1
July 70 7.7 17 6.8 12 99 131 105 105 7.7 25 0.9 03 1.2
August 67 7.7 16 6.5 14 99 132 102 112 72 19 0.7 04 0.8
September 67 72 14 515 14 108 136 105 113 7.1 12 0.7 02 1.3
October 69 6.7 10 52 14 109 130 107 110 6.9 14 11 03 14
November 63 6.9 09 4.6 14 99 122 117 107 7.7 45 1.3 11 1.5
December 56 7.0 11 3.1 12 99 121 111 111 83 47 14 12 1.6
January, 15 60 6.9 09 5.0 11  11.0 120 119 124 83 44 1.3 12 1.4
February 59 6.9 08 5.6 11 112 115 123 139 83 38 1.3 09 1.6
March 56 7.4 09 57 12 98 120 106 146 85 37 1.3 09 1.7
Average 65 7.3 13 5.9 12 108 131 113 114 79 29 13 07 14

Month-wise Milking Average (kg) as Fat Corrected Milk of Cows and
Buffaloes Maintained at NDRI Karnal
(April 2014-March 2015)

Month Sahiwal 4%Fat  Tharparkar 4%Fat Karan Swiss Karan Fries Murrah 6%Fat
4%pFat 4%pFat

Av. Av. FCM Av. Av. FCM Av. Av. FCM Av. Av. FCM Av. Av. FCM
No. of yield No. of yield No. of yield No. of yield No. of yield
Animals (kg.)/ Animals (kg.)/ Animals (kg.)/ Animals (kg.)/ Animals (kg.)/

in milk/ Animals/ in milk/ Animals/ in milk/ Animals/ in milk/ Animals/ in milk/ Animals/

day day day day day day day day day day
Apr. 2014 73 7.92 21 6.46 12 11.66 153 13.43 100 9.73
May 2014 71 8.16 18 7.09 12 11.09 148 12.85 103 10.40
June 2014 68 8.72 15 8.47 11 10.21 141 11.82 104 10.89
July 2014 70 8.59 17 7.97 12 11.22 131 11.58 105 9.97
Aug. 2014 67 8.95 16 7.70 14 10.92 132 11.18 112 9.38
Sep. 2014 67 8.03 14 6.47 14 11.62 136 11.40 113 9.34
Oct. 2014 69 7.86 10 6.07 14 11.99 130 11.89 110 9.32
Nov. 2014 63 7.72 9 5.40 14 10.33 122 12.46 107 9.99
Dec. 2014 56 8.17 11 3.59 12 10.87 121 12.22 111 10.80
Jan. 2015 60 7.69 9 5.63 11 11.90 120 13.21 124 10.82
Feb. 2015 59 7.20 8 5.81 11 11.02 115 12.20 139 9.46
Mar. 2015 56 7.96 9 6.16 12 1117 120 11.29 146 10.46
Average 65 8.08 13 6.40 12 11.17 131 1213 114 10.05
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Fat and SNF Percentage of Cattle and Buffaloes during the year 2014-15
(April 2014 to March 2015)

First Lactation

Particulars Cows Buffaloes
Sahiwal Tharparkar Karan Karan Murrah
Swiss Fries
No. of observation 268 3 43 388 352
Average fat % 4.77 4.43 4.40 441 8.37
Range 3.67-5.88 3.99-5.10 3.65-5.40 3.53-5.69 6.00-10.59
No. of observation 268 3 43 388 352
Average SNF% 8.82 8.63 8.80 8.76 9.67
Range 8.49-9.11 8.55-8.77 8.51-9.08 8.02-9.13 9.06-10.26
All Lactations
Cows Buffaloes
Particulars Sahiwal Tharparkar Karan Karan Murrah
Swiss Fries
No. of observation 790 132 140 1580 1393
Average fat % 4.70 481 4.41 4.38 8.28
Range 3.50-5.88 3.78-5.69 3.60-5.48 3.49-5.69 6.00-10.67
No of observation 790 132 140 1580 1393
Average SNF % 8.81 8.81 8.78 8.76 9.65
Range 8.49-9.14 8.51-9.13 8.51-9.10 8.02-9.13 9.00-10.27

Production and Reproduction Performance of Cattle Initiating their Lactation
during 2013 and Completing in 2014

Traits Sahiwal Tharparkar Karan Swiss  Karan Fries Murrah

First Lactation

Age at 1st calving (Months) 41.26 (45) 35.54(5) 43.99(6) 36.42(39) 40.39 (35)
Total milk yield (kg) 2438 (17) 1685(5) 4052(4) 4130(30) 2251 (35)
305 or less days milk yield (kg) 2055 (18) 1569(5) 3291(6) 3398(39) 2114 (35)
Lactation length (days) 317 (17) 281(5) 418(4) 383(30) 309 (35)
Dry period (days) 123 (8) 145(5) 210(1) 52(13) 94 (09)
Service period (days) 139 (8) 121(5) 389(1) 182(13) 139 (16)
Calving interval (days) 425 (8) 409(4) 676(1) 444(13) 445 (09)
All Lactation
Total milk yield (kg) 2123 (85) 1418(18) 3495(18) 4088(107) 2486 (119)
305 or less days milk yield (kg) 1956 (85) 1352(18) 3082(21) 3584(123) 2224 (124)
Lactation length (days) 282 (85) 235(18) 315(18) 343(107) 306 (119)
Dry period (days) 157 (40) 179(9) 138(6) 65(36) 111 (40)
Service period (days) 150 (40) 90(9) 161(6) 172(36) 134 (71)
Calving interval (days) 429 (40) 413(9) 449(6) 440(36) 420 (40)
Average number of lactations 3.36 (85) 2.67(18) 3.00(21) 2.60(120) 2.46 (119)
Best Lactation 305 days
Milk yield (kg) 3910 2842 5113 6738 4024




Animal number 1843 1251 4405 6915 6630

Lactation number 5] 4 4 2
Best Lactation

Milk yield (kg) 5431 3451 6404 8136 4689

Animal number 2069 1251 4405 6915 6626

Lactation number 1 B 6 1

Lactation length (days) 522 456 538 487 537

Artificial Breeding Research Center

The Artificial Breeding Research Centre (ABRC) having 131 breeding bulls (Sahiwal-39, Tharparkar-16,
Karan-Fries- 30, Karan Swiss - 02 and Murrah - 45), is engaged in progeny testing programme for Sahiwal,
Murrah and Crossbred Karan Fries Bulls, as well doing active research on bull management, semen
cryobiology, spermatogenesis; bull fertility assessment and dissemination of quality germplasm to the
farmers and developmental agencies.

Research Highlights

The centre developed Sahiwal Bull management
strategies through systematic exercise,
application of halter and bull handler for better
sexual behaviour during semen collection on
dummy with artificial vagina and reduction of
average age of first semen donation of the young
Sahiwal bulls (21.3 months).

The centre has developed feeding management
practices with 10% high energy than the ICAR
recommendations of feeding of buffalo males
during pre-pubertal age to attain early sexual
maturity (18-19 months), better mating ability
and semen production performance.

The semen freezing of first cloned buffalo bull
(Shresth) in the world was further strengthened
and 6900 doses of frozen semen available at
ABRC for fertility evaluation. Pregnancy was
established with frozen semen of world’s first
cloned Murrah buffalo (Shresth) bull.

Five Murrah breeding bulls were selected under
Network Project on Buffalo Improvement for
the 15" set of progeny testing programme.

Cryopreservation of semen of breeding bulls:
During 2014-15, frozen semen of nine Murrah
bulls under ‘Network project on Buffalo
improvement’, fifteen Sahiwal bulls under
AICRP on ‘Genetic improvement of Sahiwal
cattle” and sixteen Karan Fries crossbred
bulls under Progeny Testing of KF bulls
were preserved for distribution to different
participatory center. The center also preserved
the semen of six elite Tharparkar bulls
maintained for multiplication of Tharparkar

germplasm. Bull semen under progeny testing
programme are supplied to different centre
in the country for test mating, collection of
data on conception rate and progeny testing
parameters etc.

New Initiatives

e The centre strengthened the biosecurity

measures by restricting the visitors and farmers
and distribution of semen from the Semen
Parlour.

The center has also strengthened the facilities
for scientific management of male animals/
dairy bulls, cryopreservation facility for storage
of germplasm, semen processing laboratory,
advance training facility on animal breeding /
reproduction management and frozen semen
technology and dissemination of superior
germplasm of cattle and buffaloes.

The centre procured some critical equipments
and software for management of information
of bulls as well as semen.

The centre has screened sexually transmitted
bacterial, viral and protozoan diseases viz.,
TB, JD, Brucellosis, IBR, Campilobacteriasis
and Trichomoniasis of all breeding bulls as
well as semen straws for IBR. All bulls and
semen samples were found negative from these
diseases.

The centre has screened microbiological load
of semen with the help of Dairy Microbiology
Division for 156 breeding bulls and all bulls’
semen found within the acceptable range of
microbial load as per MSP for frozen semen.
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e Four training programs conducted for the World Bank funded, National Dairy Plan-I: by
Veterinary officer, quarantine officer and other NDDB.
technical staff of different Semen stations under

Breeding bulls at ABRC during 2014-15

Murrah Bulls Sahiwal Bulls Karan Fries Bulls
14th Set 15th Set 10th Set 11th Set 13th Set 14th Set
6014 6007 1681 2004 7242 7564
6044 6139 1727 2019 7289 7616
6066 6290 1815 2030 7304 7629
6136 6410 1817 2037 7322 7643
- 6333 1852 2056 7462 7650
- - 1854 2073 7485 7684
- - 1909 2136 7517 7708
- - 1958 7521 7709

4 5 8 7 8 8

Reproduction Management

The center performed 1326 artificial insemination of breeding bulls in the institute Livestock Research
Center and monitored the reproductive efficiency of NDRI herds.

A.I and PD of Breeding bulls at NDRI herd during 2014 (January to December)

Month Sahiwal Karan Fries Karan Swiss Tharparkar Murrah
Al PD Al PD Al PD Al PD Al PD
January 21 7 36 17 4 1 3 1 33 13
February 14 3 30 7 3 - 5 4 44 27
March 40 16 29 10 3 1 11 6 32 13
April 21 11 43 12 4 2 3 2 19 7
May 27 15 39 11 5 1 9 4 24 8
June 39 16 43 8 6 2 8 1 11 3
July 22 8 34 3 3 = 12 4 15 4
August 26 12 33 8 4 3 7 2 31 9
September 39 16 63 19 6 1 1 6 57 24
October 31 13 34 17 2 1 5 4 42 23
November 31 16 57 27 4 1 8 3 47 22
December 15 7 40 18 2 - 3 2 33 15
Total A.I 326 140 481 157 46 13 85 39 388 168

Reproductive Status of NDRI Herd during 2014 (January to December)

Particulars Breed

SW TP KS KF MU
Cow/Buffalo
Nos. of Observation 68 23 5 67 112
Service Period (days) 132.70 113.30 167.00 136.52 150.43
No. of Service/Conception 1.47 1.52 1.6 1.73 1.35
Heifer
Nos. of Observation 37 11 2 39 20
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Av. age at Maturity (Month) 29.32 30.72 32.50 27.28 34.10
Av. age at Conception (Month) 32.75 35.72 32.50 29.30 36.25
No. of Service/Conception 1.81 1.45 1.00 1.61 1.85
Conception Rate (%)

Conception Rate Ist service. 48.10 48.88 35.29 32.98 53.80
Conception Rate 3rd service 77.84 82.22 52.94 65.46 87.13
Over All Conception Rate 42.94 45.88 28.26 32.64 43.30

Production of Superior Germplasm

and buffaloes. During 2014-15 a total of 1,33,028

The centre is involved in production and

conservation of superior male germplasm of cattle

Month wise production of frozen semen doses 2014 - 2015.

doses of frozen semen were produced.

Month Doses of Frozen Semen Month Doses of Frozen Semen
April -13 28380 October - 13 5168

May - 13 29250 November - 13 6820

June - 13 12990 December - 13 11730

July -13 13280 January - 14 4080

August -13 12010 February - 14 0
September-13 9320 March - 14 0

Total 105230 Total 27798
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Breed wise Production of Superior Germplasm (April, 14 - March, 15 )

Dissemination of Superior Germplasm

The centre is disseminating superior male

Month-wise Dissemination of Semen Doses

(2014 - 2015)

germplasm for genetic improvement programme
of cattle and buffaloes. During the year (Table
5) ABRC disseminated 23, 359 ml doses liquid

semen of Sahiwal, KF and Murrah bulls to local
farmers and also disseminated / supplied 62,190
doses frozen semen of Sahiwal, Tharparkar, KF
and Murrah bulls to farmers and various dairy
development organizations / institutes/ gaushalas
of 15 states viz., Haryana, Punjab, Uttarakhand,
Delhi, U.P, Rajasthan, Bihar, Chhattisgarh,
Himachal Pradesh, Karnataka, Madhya Pradesh,
Assam, Nagaland, West Bengal and Tamilnadu.

Month Liquid semen Frozen semen
doses (ml) to doses to Farmers /
Farmers Institutes / Dairy
Development
Agencies
April-14 1677 1816
May - 14 1885 1335
June - 14 1510 1440
July -14 1775 364
August -14 2140 925
September-14 2810 3383
October- 14 1925 2480
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November- 14 2042 1273
December- 14 1895 2870
January - 15 1750 2140
February - 15 1880 2732
March - 15 2070 2757
Total 23,359 23,515

Training Organized

During the period, ABRC conducted four training
programme for under NDP-1 to the semen station
officials and technical staff for 32 participants of 12
states.
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State wise participation of Trainees of
Semen station under NDP-1

Photographs of Training Programme

Any other relevant information

e Distribution of breeding bulls: The centre
distributed 29 surplus breeding bulls (Karan
Fries - Eight, Sahiwal - Five, Tharparkar - Five
and Murrah - Eleven ) to government agencies
/ farmers. A total of * 3,49,731/- revenue
generated through sale of bulls.

* ABRC has developed Training modules on
various aspects of artificial insemination, frozen
semen technology and infertility management
for various national and International
participants.

e Advisory service to the farmers in use of A.L,
different breeding activities and other aspects
of dairy bull management were the regular
activities of the centre.

Revenue generation

ABRC has generated ¥ 7,38,230/ - as revenue for the
institute through sale of liquid and frozen semen
during 2014-15.

Forage Production Section

The foremost responsibility of Forage Production
Section is to produce adequate quantity of good
quality green fodder to meet the nutritional
requirements of the Institute herd. After meeting
the day to day requirement of fodder, some area
is utilized for production of fodder seed and
other grain crops to meet out the requirements for
transfer of technology programmers of Institute
and partial fulfillment of the grain component of
feed.

Allocations of the Farm Land to different Units

Production Unit Area (ha)
Forage Production Section 245.62
Revolving Fund Scheme (Seed Production Unit) ~ 80.00
Forage Research Management Centre 1.62
Dairy Demonstration Unit(KVK) 13.52
Dairy Mela Ground 3.44
Hostel, Power House, Play Ground 13.2
Total land 357.22
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Fodder/Seed/Feed Production and supply Turnip and winter Maize in Rabi season. Similarly

grain crops of Oats, and Barlay were also grown. A

f\ total of 1,26,327.50 fquint}z? %loo.dlqgality BTN iotal of 1,95,160.25 q of fodder including 1,79,702.75
odder was produced from high yielding varieties q. green fodder 13,235.00 q Silage and 2,222.50

of fodder crops of Maize, Sorghum, Sorghum x
Sudan hybrids and Cowpea during Kharif season
and lucerne, Berseem, Oats Chinese Cabbage,

q. dry fodder was supplied to cattle yard.. Total
production of grains of Barley, Oats was 3351.20 q.

Production and Productivity of Forage Crops in form of Green Fodder

Crop Area(ha) Average Yield Production
(a/ha) @
Berseem+Mustard 18.13 759.19 13,764.25
Oats+Berseem+Mustard 15.24 999.50 15,232.50
Barley + Berseem + Mustard 4.45 1024.55 4559.25
Oats/Oats + Mustard 85.13 43217 36,791.00
Oats + Maize 4.05 302.03 1,223.25
Maize + Mustard 9.77 146.49 1,431.25
Mustard 2.59 546.52 1,415.50
Lucerne 511 415.11 2,121.25
Barley 2.40 309.37 742.50
Maize 81.51 213.20 17,378.00
Jowar (Multicut) 27.00 421.83 11,389.50
Jowar (Single cut) 34.79 215.82 7,508.50
Mackchari 15.95 308.74 4,924.50
Maize + Cowpea 8.74 224.65 1,963.50
Maize + Mustard 6.47 173.37 1,121.75
Cowpea 141 262.41 370.00
Cowpea + Maize 8.38 198.26 1,661.50
Jowar (Single cut)+ Makchari 4.05 245.30 993.50
Jowar (Multicut) + Bajra 2.43 488.47 1,187.00
Moong 2.02 271.78 549.00
Total 339.62 - 1,26,327.50
Production and Productivity of Grain Crops
Crop Area(ha) Average Yield (q/ha) Production (q)
Oats 28.62 17.46 499.76
Barley 69.95 40.76 2851.44
Total 98.57 - 3.351.20
Fodder Supply to Cattle Yard during 2014-15
Month Green (q) Silage (q) Dry (q) Total (q)
April 13254.00 2497.25 132.25 15,883.50
May 11958.75 2811.00 407.25 15,177.00
June 12856.75 1834.25 - 14,691.00
July 16128.25 407.50 - 16,535.75
August 14660.75 760.00 - 15420.75
September 14639.50 - 45.50 14,685.00
October 12681.00 - 604.25 13,285.25
November 10897.00 2335.25 882.75 14,115.00
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December 18255.50 1400.25 150.50 19,806.25
January 19898.00 1149.50 - 21,047.50
February 16067.75 40.00 - 16,107.75
March 18405.50 - - 18,405.50
Total 1,79,702.75 13,235.00 2,222.50 1,95,160.25

Forage Conservation

Sufficient quantity of green fodder of oats was
conserved as silage 13,235 q. & 2,222.50 q. of dry
fodder as wheat, barley and oats straw in the form
of by- product of these crops was produced. To
fulfill the nutritional requirements of the herd
during lean period and to provide required dry
matter during winter months, when DM content

in the lush green forages is very low silage and
wheat/oats straw were supplied.

Revenue Generation

Through sale of farm produce an amount of
% 15,35,088.00 was saved by the use of Farm
Produce as Seed/Feed.

Revenue Generation by the Sale of Farm Produce

Item Sold Quantity (q.) Rate (Rs./q.) Amount (%)
Barley Grains 2304.53 1250/- 28,80,664.00
Barley Seed 43.44 1500/ - 65,160.00
Farm Yard Manure 769 pkts. 20/- per pkt. 15,380.00
Timber wood sold by public Auction
i) Sheesham Wood 78.15 800/- 62520.0
ii) Eucalyptus/Kikar Wood 496.60 455/- 2,25,953.0
iif) Misc. wood 168.25 300/- 50,475.0
Total 33,00,152.00

Budget Saved by use of Farm Produce as Seed/Feed

Produce Quantity (q) Rate (/q) Amount ()
Oats Seed 88-55 3000/- 2,65650.00
Oats Feed 443-75 1400/ - 6,21,250.00
Barley Feed 518-55 1250/~ 6,48,188.00
Total 1050-85 15,35,088.00

Revolving Fund Scheme on Seed Production

During the year under the report 131.25 q. seeds of
improved varieties of fodder crops 1497.75 q grains
and 43,659.75 q green fodder 876.50 q dry fodder and
1235 Nos. of FYM packets (5 kg. each) were produced
and total % 97,68,199.00 Revenue was generated under
Revolving Fund Scheme on Seed Production.

Experimental Dairy Plant

Experimental Dairy Plant has been set up at this
Institute with the objective of providing necessary
infrastructure facilities to the scientists for the
scaling up of new products/processes developed
in the laboratories on the pilot scale as well as
to provide training facilities to the students in
the operation of dairy plants. After meeting the
requirements of research and teaching, the plant is

used for converting the surplus milk into variety of
dairy products such as, milk powder, pasteurized
butter, ghee, paneer, burfi, kalakand, lassi, ice
cream, processed cheese etc. These products
are sold through the Milk Parlour located at the
Institute’s main entrance.

Special Features

* Experimental Dairy provides practical, teaching
and training facility to students and research
facility to scientists of the NDRI Deemed
University.

e It also provides training facility to outside
students of various universities/colleges in
the Dairy field. A total no. of 72 students from
several institutions was provided training
during the financial year 2014-15.



e Experimental Dairy-self sustaining dairy has
been running under Revolving Fund Scheme
since 1989-90. Revenue generated through
scheme is being utilized for development of
infrastructure of Experimental Dairy.

* Experimental Dairy is certified under Quality
management system ISO 9001-2008 and
HACCP-15000 by BIS, Chandigarh.

e Therevenue generated during the financial year
2014-15 is 4,99,84,440/- from the sale of milk
and milk products.

Computer Centre

Computer Centre is a central facility to provide
computational support to the scientists and
administration; and imparting training to
students/scholars. The Computer Centre offers
two Computer Science courses to under-graduate
students and one course to post-graduate
students including Ph.D. scholars. There is
a well established Computer Laboratory for
students’ teaching, equipped with state-of-the-
art 64-bit i5 computer systems together with
multi-function laser printers. These computers
systems are equipped with different software,
i.e., operating system such as Unix/Linux,
MS-Windows; statistical/scientific computing
system such as SAS 9.3, MATLAB, etc., Also,
compliers for various programming languages
including Fortran, C, C++, Visual Studio, etc.,
are available. The Institute has a well established
Local Area Network (LAN) connecting all the
research divisions and sections through optical
fiber/UTP cabling to cover the main buildings
and through ADSL switches for distantly located
buildings, thereby providing connectivity to all
the scientists, technical /administrative staff and
students. Students’ hostels are also connected to
Institute LAN through Wi-Fi network to enable
them to access the Internet and library resources
round the clock. A video conferencing facility is
also operational at the Institute.

Online Examination Centre

An online examination centre is operational for
conducting various exams of ICAR-ASRB such as
Net/ ARS-Preliminary Examinations, etc. The NET
2014(1I) and Assistant Grade Direct Recruitment
online examinations were conducted successfully
during September 22-28, 2014 (in 55 Agriculture
disciplines) and during January 5-29, 2015,
respectively. As many as 1139 candidates availed
this facility for the NET 2014(1II) online exam, while

2426 candidates appeared for the Assistant Grade
Direct Recruitment (Preliminary) online exam at
this centre.

Management Information Service

Computer Centre continued to prepare daily
fortnightly and monthly MIS reports relating to
milk production, supply of feeds and fodders, herd
performance, animal management system, etc.,
for decision support to the appropriate authorities
using in-house developed software. The processing
of pay bills and GPF transactions pertaining to the
staff as well as generation of various reports was
also carried out by the Centre.

In a new initiative by ICAR, the Institute is among
the first institutions to implement the MIS/FMS
ERP solution for a transparent and paperless office.
The Computer Centre is extending its technical and
ICT infrastructure support for smooth functioning
of this ERP system.

Scientific Data Processing

The Centre processed scientific data pertaining to
research projects of the Institute including students’
dissertations/theses. The recently acquired
sophisticated statistical computing software, SAS
is extensively utilised for the purpose.

Agriculture Knowledge Management Unit

The Agriculture Knowledge Management Unit
(AKMU) is fully functional with the Internet and
e-mail connectivity through National Knowledge
Network node (1 Gbps) provided by the National
Informatics Centre (NIC) Govt. of India and
through leased line (2 Mbps) provided by ERNET
India Ltd. AKMU is equipped with state-of-the-
art, Unified Threat Management (UTM) System
FortiGate-600C and Network-Analyser-200D.
These devices enforce essential security mechanism
(antivirus/antimalware, antispam, vulnerability
management), including firewall, VPN, intrusion
prevention, application control and Web content
filtering, etc. AKMU is also undertaking the
implementation of ICAR programmes like
Personnel Management Information System
(PERMISNet), National Information System for
Agriculture Education Network (NISAGENet) and
Half Yearly Progress Monitoring System (HYPM).
Also, Statistical Cell is functioning under Computer
Centre, which disseminates university related
information to various state- and national-level
government agencies.



Website

The ICAR-NDRI Website (http:/ /www.ndri.res.
in) disseminates latest information to its various
stakeholders and end-users about Research,
Teaching, Faculty, News, Success Stories, RFD,
Related Links, Opportunities, Tenders, Office
Circulars, Forthcoming Workshop/Conference/
Winter School announcements, Institute
Publications (Annual Reports/Newsletters),
RTI related information, Telephone Directory,
University Information (B.Tech., M.Sc. and Ph.D.
Rules, Admission Notice), etc.

Library

The Institute Library has an impressive collection
of literature on Dairy Science and related subjects.
More than 100 periodicals are subscribed to
keep track of the current scientific/technical
developments. There are 91,509 volumes which
includes 51,780 books, 33,457 bound journals,
4,504 thesis, 268 microfiches, 1,500 CDs. Library
has an excellent computer section having fifty
workstations for students and staff of the institute.
Students use these to get current information in the
advanced research areas and for communication.

The Library provides Internet, Email,
Documentation, Reference, Current Awareness
Services, CD- ROM Literature scanning through CD-
ROM of CAB Abstract, Food Science Technology
Abstract, AGRIS, Derwent Biotechnology Abstract,
Indian Standards and ISO Standards on food
products including milk and dairy products on
CD-ROM. The Library also provides Photocopying,
Document Scanning, Printing and Computerised
Issue-Return and reservation facilities.

The NDRI Library is an active partner of Agricat
(a sub-portal under WorldCat). Presently ~49,650
catalogue records of Library, NDRI available

on Agricat/WorldCat. Library digitized ~2000
contents/records of institute outputs, which
includes valuable books, publications, reports,
conference proceedings and reprints etc. available
on KrishiKosh-Institutional Repository of Indian
National Agricultural Research System. In addition
of above complete online library catalogue is also
available on URL: library.ndri.res.in by using Koha-
Library Management System.

Communication Centre

Audio-Visual Lab

During the year 2014-2015, the AV Lab handled
Sound & Projection Systems in Dr. D. Sundaresan
Auditorium, Dr. N. N. Dastur Auditorium, Pinaki
Hall, University Conference Hall, Jayanti, Matang,
Hanu Varta Halls & ABTC Conference Hall for
National and International Conference Seminar/
Workshop & VIP meeting. Besides this, Audio
Visual Lab provided the A.V. aids for students’
activities in the play ground and hostels. A.V. Lab
provided facilities for sound and projection to 225
assignments at the Institute during the year 2014-15.

Video Lab

Being a Central facilities of the Institute, the facilities
of audio video editing, recoding of audio & video
clipping on DVD & VCD, dubbing & mixing were
extended to the students & staff; scientists for their
research projects and video coverage of 79 events
of the Institute consisting of National seminars,
Workshops, conferences, cultural programmes,
Dairy mela, Cattle shows, Kisan sanghosthies,
Exhibitions & other functions. A total number of 205
DVD on the above programme were made. DVD (8
Nos.) on clean milk production were sold to various
state departments, Agriculture Universities, ICAR
Institute & development agencies throughout the
country.

Exhibitions Organised

SL. Exhibition
No.

Organisers

Date

1.  NAIP Agribusiness Idea Camp
NDRI

ICAR, IARI, IVRI, NAIP, CIPHET and 9th May, 2014

2. Career and Education Expo 2014

Heena Banquets Hall, Karnal

17th -18th May 2014

3. ICAR Institutes-SAUs-
Development Departments &
Stakeholders Interface

NDRI-ICAR- hub Centre

18th October, 2014

Rabi Kisan Mela

IIWBR, Karnal

30th October, 2014

India International Trade Fair-2014

Ministry of Agriculture, Govt. of India

14th - 27th November, 2014




Agriculture Exhibition

Indian Society Of Agronomy, ICAR and
PAU, Ludhiana

18th - 20th November, 2014

7. CII Agrotech.-2014 ClIlI, Parade Ground, Chandigarh 22nd -25th November, 2014
Kisan Mela Department of Agriculture, Karnal 27th November, 2014
9. Gau Samvardhan Sammellan Animal Husbandry Department, Govt. 6th January,2015
of Haryana
10.5 Progressive Punjab Livestock Expo-2015 Government of Punjab through Punjab 8th -12th January, 2015
at Shri Mukatsar Sahib Livestock Development Board in
association with PHD Chamber of
Commerce & industry
11.  Agri-Expo-2015 NASC and NDRI, Karnal During 3rd to 6th February, 2015
Agriculture Science Congress- 2015
12. Progressive Punjab Agriculture Government of Punjab in association 16th -19th February, 2015
Summit-2014 with HPH Chamber of Commerce &
Industry, Mohali
13.  National Dairy Mela-2015 NDRI, Karnal 25th - 27th February, 2015
14.  National Science Day-2015 NDRI, Karnal 28th February,2015
15.  Rabi Kisan Mela CSSRI, Karnal 9th March, 2015
16. Agri. Leadership Summit-2015 from Government of Haryana 13th - 15th March, 2015
at Leisure Valley, Sector 29, Gurgaon,
Haryana.
17. Regional Agriculture fair(RAF) for IVRI, Izatnagar in association with 17th -20th March, 2015

North Zone

Department of agriculture and
Cooperation, Directorate of Extension,
Ministry of Agriculture, Govt. of India

18.  Buffalo Mela and Exhibition CIRB, Hisar 18th March, 2015
Revenue Generation Human Health Complex

1.  Hiring rent from % 6,25,446.00 .
Dr. D, Sundaresan Auditorium f['he Human.HeaIth Complex (HHC) was established
Photography 2 5,546.00 in 1991. It is catering to the health needs of the
VD on Clean Milk Producti 135200 employees and students at NDRI as well as to the

on Clean Mili Production e other sister ICAR Institutes situated at Karnal.

Total Amount. % 6,32,344.00

Maintenance Section

Since 1979, Maintenance Section has been
providing the services related to mechanical,
electrical, civil, refrigeration and air conditioning
etc.; new works addition/alterations required
in the labs/Institute; maintenance of the sub-
station, overhead lines, street lights, service
connections maintenance of electric supply to
the office area as well as residential area of the
Institute; providing generator supply to office
area in case of power failure; Liaison works with
HSEB, CPWD, Haryana State Pollution Control
Board and Local Authorities; maintenance of
the water supply and sewage disposal system
in the Institute; planning and inspection of new
buildings in the Institute; maintenance of STP and
Bio Gas Plants and other miscellaneous works of
the Institute.

Medical Officers render medical aid in Allopathy,
Ayurveda and Homoeopathy systems of medicine.
Well qualified and trained nursing staff, laboratory
technicians and pharmacists assist the Doctors
in providing the desired medical facilities. A
Physiotherapy Unit exits at the complex premises
for the benefit of the patients suffering from various
chronic ailments such as lower back-ache, cardiac
ailments, hypertension and various types of muscular,
arthritis and ailments, etc. clinical diagnostic lab is
well equipped with a fully automatic haematolyzer
and a semi-auto biochemical analyzer.

Model Dairy Plant

A state-of-the-art Commercial Dairy Plant was
established during 1996 at NDRI, Karnal through
the financial assistance and installed on turnkey
basis by the National Dairy Development Board.
The Plant has been designed to handle 60,000 liters
(Ltrs.) of milk per day and is presently running in
full capacity.
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Special Features

* Model Dairy Plant provides one year In-plant
training to the students of B.Tech. (DT) of the
N.D.R.I. Deemed University during the 4" year
of the course curriculum.

* The students are provided with complete
infrastructure for training, which helps them
in gaining sufficient experience in managing
the modern commercial Dairy Plant and instills
confidence in handling real life problems in
production management.

e It also provides infrastructure facilities to the
scientists of NDRI for scaling up R & D concepts
from laboratory scale to industrial scale under
commercial environment.

Model Dairy Plant (MDP), an autonomous unit of
ICAR, is independently managed by a committee,
whose Chairman is the Director of NDRI. The other
committee members are:

* Representative of NDDB
* AD.G, ICAR

* Managing Director, Mother Dairy Fruit &
Vegetable Pvt. Ltd., Delhi

* General Manager (MDP) as Convener.

* The Head, Dairy Technology Division, NDRI
has been identified as Coordinator for matters
related to Model Dairy Plant.

Liquid Milk Processing / Packaging (Capacity
60,000 LPD)

MDP is currently engaged in processing and
packaging of milk for Mother Dairy in five different
variants (Full Cream, Standard, Toned, Double
Toned and Skim Milk). MDP is presently processing
/ packing 70 - 75 TLPD of polypack Milk in all the

varieties for Mother Dairy, Delhi. The plant is
running in three shifts and the supplies from MDP
are dispatched in the evening & morning to Delhi
market thereby utilizing the plant to more than its
full capacity.

AT N LTE,

Ice Cream Manufacture (Capacity 7000 LPD)

MDP has an agreement with Mother Dairy for
processing / packing of Ice-cream in Mother Dairy
brand on job work to the tune of 7000 liters per day.
The production of ice-cream is further enhanced to
12000 LPD during the summer season. The ice
cream manufactured at MDP is of different varieties
i.e. Vanilla, Strawberry, Mango, Butter Scotch etc.
and as per the requirements of Mother Dairy.

MODIL DAIRY PLANT, KARNAL
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Ghee Manufacturing (Capacity 800 kg per day)

MDP manufactures Cow Ghee from Cow Butter
purchased from different State Federations and its
production is taken up as per demand. The average
production/sale of ghee is 20-25 metric tons per
month. All the Ghee manufactured at MDP is being
sold through the MDP Sale Counter.

REOOAL DAIRY PLANT, KARNAL

LT Y

« F T EELD
1
]
1

[ -wa.-':n--.-}-n.-- - | s e v 1t u-u-u:J---u

[ om [ | o [wm [ om [ wm [ o | oo | i | s [ | v [ [ v [ s

GHEE SALES (4. Tom]

Cheese and Paneer (Capacity 1500 kg per day)

MDP is also engaged in training students in
manufacturing of Cottage Cheese, Processed
Cheese, Paneer on trial basis. The section is
operated occasionally for the purpose of taking



trials and making the students familiar with the
manufacturing details.

Procurement of Milk

MDP does not have its own infrastructure for milk
procurement and is receiving milk on behalf of
Mother Dairy from the units of Punjab/Rajasthan/
Uttar Pradesh State federations on NMG rates. The
average milk procurement per day is around 55,000
to 60,000 LPD, which is sufficient to meet day to
day demand of different milk variants being packed
at MDP.

ACKDRE L DHARTY PLAMT, ARRMAL
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Training to the Students

e

As its primary objective, Model Dairy Plant is
providing In-plant training to the 4™ B.Tech. (DT)
students of NDRI (Deemed University). The students
are provided with In-plant Training Manual
comprising of unit wise operation covering all the
sections of the Dairy Plant. Since its inception in 1996,
Model Dairy Plant has provided training to fourteen
batches of B.Tech. (DT) students. The student trainees
are provided ¥ 1500/ - per month as stipend. So for,
511 students have been trained at MDP.

SSOOTL DAIRY PLANT, KARNAL
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TRARING IMPARTID 10 B TOCH STODENTS

Students are given hands on experience for plant
operations and are trained to manage the shift
activities of the plant under the guidance of trained
technical staff. In addition to the above, students
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are also made to involve in other activities like
KAIZENS, Small Group Activities etc. The feedback
regarding Inplant Training, from the student’s
trained at MDP and now working in different
capacities with different organizations is quite
positive and encouraging.

Quality Management System

Model Dairy Plant is presently certified under the
Food Safety Management System ISO 22000:2005.

HRD Programmes

MDP has well trained technical staff to handle the
various operations of the Plant for further upgrading
the knowledge and skill of the employees, MDP
is continuously taking up HRD programs from
external agencies for up-gradation of knowledge
and motivation of the employees & student
trainees, which has been quite beneficial and
helpful both to the employees and the organization.

Visits by Dignitaries

Model Dairy Plant is regularly visited by dignitaries
from India & abroad. Faculty members and
students of different institutions also visit the
plant. Visitors and dignitaries, so far visited, have
appreciated the quality of work vis-a-vis hygiene
and the facilities made available for training the
students of Deemed University NDRI.

Highlights of MDP in the year 2014-15

¢ PLC based Milk Pasteurizer is installed with the
latest technology.

* The operational profit is I 175.00 lakh for the
year 2013-14. Which is highest so far?

¢ Ice Bank Tank coil is changed.
¢ Nutritious Pinni is launched.

* Ghee sale is app. 282 MT this year, which is
higher than the last year.

* Received 3rd National Quality Award form
Mother Dairy Fruits & Vegetables Pvt. Ltd.
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SOUTHERN REGIONAL STATION, BANGALORE

The National Dairy Research Institute was started
at Bengaluru in 1923 as Imperial Institute of Animal
Husbandry and Dairying. It was the forerunner
institution in starting dairy education programmes
to meet the manpower requirements of the Nation’s
dairy industry. Upon shifting of the Institute Head
Quarters to Karnal in 1955, the establishment at
Bengaluru continued as the Southern Regional
Station of NDRI. The Station has been catering to
the research, training and extension needs of the
dairy farmers and dairy industry of the Southern
Region. The Station functions with the following
mandate and objectives.

Mandate

¢ Identify the region specific problems of dairy
production, processing and management on
continuing basis and evolve suitable solutions.

¢ Establish centers for technology development,
assessment and dissemination.

¢ Establish centers of advanced studies for R &
D and HRD with the Station as the Southern
Campus of NDRI Deemed University.

Objectives

* Faster multiplication of superior germplasm
of region specific breeds of cattle and buffaloes
through interventions.

e Process upgradation for the industrial
production/ packaging of region specific dairy
products.

* Establishment of the regional referral centre for
quality assurance of dairy products.

* Economic analysis of various aspects of
dairying and establishment of data bank for
strategic development of dairying in the region.

¢ Establishment of model villages with integrated
development focused on dairying.

* Transfer of technologies suitable for the crop-
livestock production systems prevalent in agro-
climatic conditions of the region.

¢ Training of farmers and industrial entrepreneurs
at technology development centers.

* Undertake advanced HRD programmes to meet
the needs of the industry.

Infrastructure

The Campus is endowed with necessary
infrastructure in terms of qualified staff, farmland,
dairy herd, laboratories, library, staff dispensary,
hostel facilities etc. The Campus envelopes a land
area of about 46 hectares. About 16 hectares of land
is utilized for the cultivation of various forage crops
for meeting the feeding requirement of the dairy
herd of the institute. About 160 zebu cattle of Deoni
breed and 40 crossbred cattle constitute the dairy
herd of the Institute.

The Campus has good laboratory and infrastructural
facilities for carrying out research work on
molecular genetics, screening of microbes, chemical
and microbiological analyses of dairy products,
testing of dairy equipments, manufacturing of
various dairy products, effluent analysis etc.
There are network connected computer facilities
to facilitate data analysis, documentation, e-mail
communication and programming packages for
students.

A LAN with a modern web server networks
the computers of different sections and Internet
facilities are provided to all the sections through
the server. An effluent treatment plant and
effluent-testing laboratory are established and are
functioning at the station. A sensory evaluation
laboratory for evaluation of dairy products has also
been established.

The library is stocked with 12506 books, 10691
bound volumes of journals, 2320 theses and
1295 reprints. Library subscribes to 125 Indian /
Foreign Journals relevant to various disciplines
of Dairy Science. In addition, a few journals
were also received on gratis basis from different
Institutions / organizations of the country and
abroad. Library Automation Software procured
for facilitating the automation of library functions
and 9350 Bibliographical details about the books
have been updated into the software. Library also
provides Internet services, photo copying facility,
news paper clipping services and reference services
to readers. The Library serves as a referral centre
for many students and professionals in the field of
dairying and food science across the country.



There is a good hostel and guest house facility
for the stay of students and visitors. The staff
dispensary at the Campus caters to the medical
needs of students, staff and retired employees.
The clinical laboratory of the dispensary also has
facilities for taking up preliminary investigations.
For facilitating conduct of meetings, seminars,
conferences etc there are Seminar Halls, Committee
Rooms and Auditoria.

The research, training and transfer of technology
programmes at the Campus are carried out through
different sections viz., Animal Breeding & Artificial
Insemination, Cattle yard & Forage Production,
Dairy Technology, Dairy Chemistry & Bacteriology,
Dairy Engineering, Dairy Economics & Statistics,
Dairy Extension and Education & Training. The
Campus has staff strength of about 150 including
21 Scientific and 30 Technical staff.

The experimental dairy of the institute has all
the facilities for manufacturing various milk and
milk products. The Dairy Technology Section is
involved in regular training programmes and also
providing in-plant training to the students from
various institutions. Training is also imparted to
the entrepreneurs. The surplus milk is being sold
as market milk and some quantity of milk is also
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converted into various dairy products for sale
through the parlour of the Institute.

Education and Training

Educational Programmes

The course work for Ph.D (Dairy Engg.), M.Tech
(Dairy Engg.), M.Tech (DT), M.Tech (FQSA)
and Diploma (DT) is being conducted at the
Station. The students in the disciplines of Dairy
Technology, Dairy Chemistry, Dairy Engineering,
Animal Genetics & Breeding, Animal Nutrition,
Agricultural Economics and Dairy Extension
Education are being guided for their Doctoral and
Masters’ dissertation work.

Short term training programmes are being
imparted in Dairy Processing, Quality Assurance,
Dairy Production and Extension for the students,
dairy farmers/ entrepreneurs and personnel
from Co-operative Federations and Private
Organisations. Besides, In-plant training and In-lab
training are provided to the UG and PG students
of other Colleges/Universities. PG students of
other Universities are also guided to carry out their
Project Work.

Training Programmes (2014-15)

Short-term Trainings/In-plant & In-lab Trainings/ Project work

No. of Batches No. of Participants

Project Work (Animal Biotechnology) 01 01
Project Work (Dairy Technology) 01 01
Orientation for Dairy Entrepreneurship 01 05
In-lab Training (Dairy Microbiology) 03 07
Project Work (Dairy Microbiology) 02 07
Commercial Dairy Production 01 10
In-plant Training (Dairy Engineering) 02 27
Total 11 55

A training programme on Veterinary
Ultrasonography and its application in Dairy
cattle reproduction was conducted on 15.12.2014,
as a sponsored programme of KMF Bengaluru and
15 veterinary officers took benefit of the training.

Scholarships and Fellowships

The Ph.D. and M.Tech. Students are getting
either NDRI Fellowship or Fellowship from other
agencies as shown below:

Scholarship/Fellowship Ph.D M.Tech.
NDRI Fellowship 18 30
ICAR-SRF/]JRF 01 05
CSIR-SRF Fellowship 01 -
Moulana Azad National Fellowship 01 -
INSPIRE (SRF) 01 -
In-service Candidates 05 =
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Four B.Tech (DT) final year students from College
of Dairy Technology, Pusad (MAFSU, Nagpur) and
four students from College of Dairy Technology,
Veterinary Campus, MAFSU, Latur, Dist Udgir
(Maharashtra) have completed in-plant training
(26.1.2014 - 25.5. 2014).

¢ Hindi Week was celebrated in the Institute from
22.09.2014 to 30.09.2014. During the celebrations,
Hindi competitions were conducted for the Staff
members as well as for their Children and
Students of the Station.

* World Food Day was celebrated on 16.10.2014
and a technical session on the theme “‘Emerging
Statutory and Regulatory Issues for Food
Industry” was organized in association with the
Bengaluru chapter of AFST (1). Dr. R. Jayaraman,
Former VP (R&D) Britannia Industries, Dr.
Bhuvanendra Kumar, Novozymes, Bengaluru,
Dr. Sachin Achintalwar, Senior Manager,
Regulatory Affairs, AB Mauri India Pvt. Ltd.,
Dr. M. Anuradha, Director Research & Biotech
Finishing School, Dr. Satish Kulkarni and
Dr. B. Surendra Nath made presentations &
participated in the deliberations.

* Guidance and counseling were imparted to
the PG students for their career guidance &
placement. The students have secured good
placements in organizations such as COMFED,
GEA Westfalia, IDMC Neospark, MILMA,
State Departments and Academic Institutions,
etc. A pre-placement workshop on soft skills
development was held on 22 November 2014 to
help the current batch of students in their career
development. Technical consultants from the
industry as well as HR consultants mentored the
students at SRS on various aspects of placement.

e Dr A. K. Srivastava, Director, ICAR - NDRI
Karnal & Dr K. M. L. Pathak, DDG (AS),
ICAR New Delhi visited SRS of NDRI on
18.12.2014 and reviewed the progress of
activities primarily concerned with research.
The DDG (AS) addressed the staff and students
and assured of his continued support to
strengthen the SRS. The Director, NDRI then
made detailed presentation of Vision 2050 of
NDRI encompassing research, teaching and
extension activities & invited the suggestions
of the Scientists for its further improvement.

Extension Activities

* During the period under report, 626 visitors
in 19 batches comprising students, farmers,

entrepreneurs and trainees from various
parts of Southern region visited the Institute.
The visitors were taken round the institute to
various units/labs as per their needs and were
explained about the ongoing activities.

Technical advisory services were rendered to the
forty nine needy clientele during their personal
visits to the Institute and also through mail and
phone queries. The profile of advisory included
technical know-how to start a dairy farm,
training programmes on scientific dairy farming
for farmers, farmwomen, rural youth and dairy
entrepreneurs, packaging and marketing of
milk and milk products, information on dairy
equipments for indigenous dairy products,
availability of good quality HF bulls for
breeding purpose, information on high-yielding
dairy breeds, availability of publications on
scientific dairy farming aspects, technical know-
how, feasibility and consultancy facilities for
dairy business projects.

An Orientation Programme was organized
on 1% June, 2014 for fifteen B.Tech. students
from MPKYV, Rahuri and VNMKU Parbhani,
Maharastra on one month Summer Training
program. The trainees were provided with
needed information on scientific dairy farming
by brief-ups / discussions on ongoing research
and extension activities and visit to dairy
production & processing units as per their
needs.

Model Training Course on “New Extension
Strategies for Sustainable Dairy Development”
was organized during 20" - 27* January,
2014, sponsored by Directorate of Extension,
Department of Agriculture & Cooperation,
Ministry of Agriculture, Government of India,
New Delhi. The training programme was a
capacity building activity for the field extension
officials of state development departments
to update the recent advancements in dairy
development and newer extension strategies
for effective dissemination of the technologies
among clientele groups. The programme
benefitted seventeen officials from different
states of the country.

A Special Training Programme was organized
on ‘Scientific Dairy Farming and Preparation
of Indigenous Dairy Products’ for the selected
Self-Help Groups (SHG) members from
Suradenapura and Hanumanahalli Villages
of Bengaluru Rural District during October
2014, as a part of the ongoing research project



of the station. The Institute’s interventions
were initiated with an orientation training
to the SHGs on group dynamics, followed
by exposure visits, on-campus and on-farm
demonstrations for technical know-how and
skill orientation.

Extension literature on dairy production and
processing was distributed to the needy clientele
groups, visitors and trainees during their visits
to the institute. Extension literature on ‘Clean
Milk Production” in regional languages was
prepared and published during January, 2014
for the benefit of the farming community during
their visits to the institute.

Participated in Dairy Tech India 2014,
International Exhibition on Dairy Products,
Livestock and Technologies held during 22"
to 24™ August, 2014 at Bengaluru International
Exhibition Centre (BIEC), Bengaluru. Dairy
processing technologies developed and
standardized at the Institute were depicted as
posters and product display at NDRI stall with
information on Indigenous breeds of South
India and recommended dairy management
practices for the benefit of the clientele groups.

Participated in Krishimela 2014 organised
by University of Agricultural Sciences (UAS)
Bengaluru held during 19™ to 21 November,
2014 at GKVK Campus, Bengaluru. The
exhibition was well attended by farmers,
entrepreneurs and industrialists from all over
the State and other States of the region.

As anew initiative at SRS, the “Dairy Education
at Farmer’s Door’, was organized regularly
since April 2014 in the selected clusters of
villages of Bengaluru South and North Taluks
and visits were made by the multi-disciplinary
team on Second Saturday of every month to the
selected villages. The multi-disciplinary team
visited individual farms and interacted with
the farmers regarding dairy farming aspects
and the problems faced in dairy farming.
Necessary technical advice was rendered on
various aspects of scientific dairy farming,
green fodder production, clean milk production
and dairy animal management aspects to the
farmers and farm women at their doorsteps.
Clean India Campaign was organized during
October, 2014 at the selected villages to sensitize
clean milk production by awareness creation
through expert talk, discussion and distribution
extension literature on clean milk production.
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Experimental Dairy Milk and Milk Products
Sale

S.  Product Quantity  Amount )
No. sold
1.  Milk sweet (kg) 469.8 112752
2. Flavoured milk (pkt) 7575 90900
3. Process cheese (pkt) 5565 417375
4. Paneer (kg) 1499.75 299950
5. Gulabjamun mix (pkt) 306 13770
6.  Cheese puri mix (pkt) 288 12960
7. Chhana podo (pkt) 491 29460
8. Kunda (cups) 1163 27912
9. Curd (pkt) 2540 30480
10.  Khoa (kg) 73 18980
11. Cream (kg) 13 2470
12, Milk (lit) 34629 1004241
Total 2061250

Livestock Research Centre

Production and Reproduction Performances of
Deoni Animals

Herd strength at Livestock Research Centre, NDRI
SRS comprises 202 animals in which 161 are Deoni
and 41 Holstein Friesian (HF) crossbreds. Deoni
herd comprises 57 adult females, 48 young stocks
of age group upto 6 months age; 28 in nos. of 6M-1Y
age; 28 nos. in 1-2 years age and 18 in above 2 years
of age. The number of bulls and bullocks in Deoni
breed are 6 and 8, respectively. During last one
year, the mean monthly milk yield for Deoni was
2680.7 £ 27.85 kg. The mean daily milk yield was
recorded as 3.75 £ 0.78 with a peak yield of 9.5 kg/
day. The mean age at first calving of Deoni animals
was recorded as 47.02 £ 1.02 months. The mean 305
day milk yield was recorded as 1143.75 kg lactation
milk yield. Highest lactation milk yield recorded
in a cow was 1288.1 kg in 354 days of lactation.
Animals producing > 1000 kg lactation milk
yield contributed 21.43% to the lactating animals.
Lactation length above 200 days comprise 30%
within the lactating animals. Periodical deworming
was practiced in the herd.

The herd strength of HF crossbred cattle was 41
in nos. The number adult female, young stock of
up to 6 month age, 6 month -1 year, 1-2 year and
above 2 years were 40, 8, 4, 3 and 6, respectively.
During last one year, the mean monthly milk yield
for HF crossbred animals were 4428.58 + 43.49 kg. In
HF crossbred animals, 305 day lactation yield was
recorded as 3333.58 kg. The mean daily milk yield
was recorded as 11.55 + 0.50 kg. The peak yield
was 20.5 kg/day. Annual vaccination against FMD,
Anthrax and HS & BQ was carried out. Mortality
was within 2.25 per cent.
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Production and Reproduction Performances in Deoni Animals

Month Daily Milk Yield (kg/ Al done Calves born Total milk yield
day)
April 2014 3.68 4 5 3081.00
May 2014 3.90 1 3097.50
June 2014 4.34 12 - 2823.00
July 2014 3.76 16 2 2303.00
August 2014 3.54 12 3 2210.00
September 2014 3.58 10 2 2684.10
October 2014 4.01 6 2894.20
November 2014 3.92 7 B 2953.9
December 2014 3.47 15 2 2652.0
January 2014 3.41 11 4 2516.00
February 2014 3.7 9 6 2273.00
Mean 375 9.18 3.40 2680.70

Production and Reproduction Performances in HF Crossbred Animals

Month Daily milk yield Al done Calf born Monthly milk
(kg/day) yield
April 2014 8.95 4 - 4316
May 2014 11.00 5 1 5006
June 2014 11.42 13 - 5140
July 2014 10.04 12 - 4670
August 2014 9.54 7 3 4397
September 2014 10.50 B 1 4092.8
October 2014 11.61 1 - 42445
November 2014 13.51 2 - 4300.1
December 2014 13.65 3 - 4259.0
January 2015 13.60 6 4936.0
February 2015 13.30 1 3353.0
Mean 115 54 17 4428.582

Forage Production: (April, 2014 to February, 2015)

Month Napier Guinea Para Cereals + Total (q) Daily average
legumes
April 2014 547.5 13.5 700.5 - 1261.5 42.05
May 2014 626.5 132.5 692.2 - 1451.2 46.81
June 2014 868.0 346.0 481.0 - 1695.0 56.50
July 2014 971.5 411.0 519.0 - 1901.5 61.33
August 2014 538.5 214.5 883.0 176.0 1812.0 58.45
September 2014 263.5 166.0 914.5 535.0 1879.0 62.63
October 2014 469.5 545.0 461.0 514.5 1990.0 64.19
November 2014 509.0 350.5 55815 516.5 1929.5 64.31
December 2014 373.0 226.0 890.0 339.5 1828.5 58.98
January 2015 369.0 28.0 1162.5 146.0 1705.5 55.01
February 2015 259.5 25.5 959.5 39.0 1283.5 45.83




EASTERN REGIONAL STATION, KALYANI

The Eastern Regional Station was established at
the Central Dairy in Calcutta in 1964 and was
shifted to Kalyani, Nadia district in 1966, about
50 km north of Calcutta and was located in the
Administrative Building of Kalyani University.
The Regional Animal Nutrition Research Centre
of the ICAR till then located at Haringhata, West
Bengal, was merged with the ERS of NDRI with
effect from June 1, 1968. In 1978 the Government
of West Bengal granted 100 acres of land at Kalyani
where cattle sheds, forage unit, staff quarters etc.
were gradually built up. The Station built its own
laboratory building and the entire station started
functioning within the same campus from May,
1987.

The main objective of establishing the Eastern
Regional Station is to identify the major constraints
of dairy production in Eastern and North Eastern
India and to offer solutions through research and
extension activities to these problems. It serves
as a vital link between the NDRI, Karnal and the
far-flung areas of the Eastern and North Eastern
regions of the country for transfer of technology
developed at the Institute and provides appropriate
feedback after trial for perfection. The research
work undertaken at this station is mainly strategic
and applied in nature and the thrust of research is
to improve the socio-economic conditions of dairy
farmers of this region.

The Computer Center facilitates the huge database
and analysis of experimental data. The Institute has
internet connectivity through VSAT/NKN, which
is useful for searching literature and references. In
addition, the data pertaining to milk production,
fodder and feed supply, reproductive performance
and meteorology are also being maintained on
day-to-day basis.

The Eastern regional station of National Dairy
Research Institute has infrastructure facilities like
Cattle Herd, Fodder Production Farm, Research
Laboratories, Library, Guest House, Computer
Section etc. There are six research sections namely
Animal Nutrition, Livestock Production &
Management, Animal Breeding, Dairy Economics,
Dairy Extension and Animal Biotechnology, which
are actively engaged in research, training and
extension work.

The Cattle Yard of the station maintains around 150
cattle belonging to Jersey crossbreds. Fodder Farm
section is engaged in cultivation of quality fodder

crops in 27 hectare area for supplying of fodder
crops to the Institute farm animals.

Keeping in view the enormous demand for milk in
the Eastern Region, low milk production potential
of the native stock, shortage of feed and fodder
resources and diversified agro-climatic and socio-
economic conditions, this research station has a
great role to play in the field of dairy development
in this region.

Events and Extension Activities

* World Veterinary Day was celebrated on 26%
April, 2014 by the ERS-NDRI, Kalyani, with the
theme of “ Animal Welfare” to create awareness
on the importance of animal health and its
welfare. The programme was organized with
seminar, exhibition and farmers’-scientists’
interaction on animal welfare issues prevailing
at this region. Approximately 100 people
including dairy farmers, Students, Trainees,
Scientists and Technicians attended the
celebration. Various programmes like expert
lectures on animal welfare issues in relation
to breeding, feeding, management and health
care of livestock, quiz competition on dairying
and distribution of technical folders to dairy
farmers were organized throughout the
day. Women farmers showed their active
participation in learning the welfare issues for
better management of livestock.

* World Milk Day was celebrated on 2™ June,
2013 by the ERS-NDRI, Kalyani to create
awareness on the importance of milk on human
health and nutrition, clean milk production
from dairy animals etc. and to publicize the
importance of livestock and livestock products
in socio-economic upliftment of resource-poor
dairy farmers in the region. Dairy farmers
from different parts of West Bengal with more
women representation, progressive farmers and
experts participated the programme actively.
Students of tribal community were the key
participants in this celebration.

* ERS-NDRI-Dairy Industry Meet was organized
on 27% October, 2014 at ERS-NDRI, Kalyani,
Nadia, West Bengal under the Chairmanship
of Prof. (Dr.) A. K. Srivastava, Director, NDRI
to discuss the various issues and challenges
of dairy industry in the Eastern part of India.
Scientists from NDRI, Karnal and ERS-IVRI
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and other researchers/officers from State
Livestock offices were present in the meet.
Representatives from Kishan Milk Union,
Krishnagar, Ichamati Milk union, Red Cow
Dairy Ltd., Kolkata, Natures Dairy, Hooghly,
NEST Dairy, Kolkata, Metro Dairy, Kolkata
and other Dairy industry partners, NABARD,
Kolkata, NGOs’, and progressive farmers from
West Bengal also participated in this Industry
meet. The keynote address pertaining to issues
and challenges of dairy industry at this region
was delivered by Prof. (Dr.) A. K. Srivastava,
Director, NDRI. Technologies developed were
presented afterwards by Scientists of NDRI,
Karnal to the participants from Industries with
a focus on commercial transfer of technologies.

A Brain Storming Session on “Breeding policy
of ERS, NDRI herd” was organized on 28"
October, 2014 at ERS-NDRI, Kalyani, Nadia,
West Bengal under the chairmanship of Dr. R. K.
Malik, Joint Director (Research), NDRI, Karnal.
Experts from NDRI, Karnal, ERS-IVRI, Kolkata,
West Bengal University of Animal and Fishery
Sciences, State Livestock sectors were present
in this session and actively participated in the
discussion to frame out the new breeding policy
of ICAR-NDRI-ERS herd.

A Dairy Mela was organized as a part of
Golden Jubilee Celebration on 11" December,
14, in the adopted village Muratipur (near
Kalyani, West Bengal). Dr. G. R. Patil, Joint
Director (Academic), NDRI chaired the
celebrations. Approximately 200 people
including Livestock farmers, Students, Trainees,
Scientists, Technicians and Local officials
attended the celebration. Various programmes
were organized throughout the day viz. Cattle
Health- cum- Fertility Camp, Cattle Show and
Judging, Distribution of mineral mixture to
the livestock owners, Display of Transferable
Technologies through Posters, Quiz on Dairy
Cattle Management, Distribution of bilingual
( English and Bengali) Technical Folders to
the dairy farmers, distribution of prizes to the
best cattle owners /dairy farmers etc. Different
Institutes/Organizations showcased their
technologies in the Mela.

Eastern Regional Station of National Dairy
Research Institute (ERS-NDRI), Kalyani, Nadia
celebrated the Golden Jubilee Meet on 13"
December 2014, under the chairmanship of
Prof. (Dr.) A. K. Srivastava, Director, NDRI.
The theme was Dairying in Eastern India:
Opportunities and Challenges. Representative

from various dairy industries State Agriculture
University (SAUs), ICAR Institutes and farmers
from different districts also participated in this
celebration. Golden Jubilee ‘SOUVENIR" and
‘ERS-NDRI at a Glance” was released on this
occasion. The achievements of ERS-NDRI for
the last 50 years were presented by Dr. T. K.
Dutta, Head, ERS.

The innovative Extension approach “Dairy
Education at Farmers’ Door” was initiated by
NDRI. This programme was flagged off by this
Eastern Regional Station on 10" January, 2015
at Muratipur village of Nadia district and visits
were made by the multi-disciplinary team on
27 Saturday of every month. This programme
facilitated the effective dissemination of dairy
production technologies among farming
community at their door and scientists also
could understand constraints faced by the local
farmers.

One day training cum demonstration
programme on “Urea Treatment of Paddy
Straw and its Importance to Animal Health”
was organized at ERS, NDRI on 2" September
2014. Thirteen farmers from adopted villages
participated the programme.

Two 10 days each, training programme on
“Scientific Dairy Farming Practices” were
organized 13 - 22" October 2014 and 19*
-28" January 2015. Total 23 trainees actively
participated.

Seven days training programme on “Artificial
Insemination and Scientific Goat Rearing
Practices” was organized during 23" February,
2014 to 1** March, 2015. Twenty one unemployed
youths from different districts of West Bengal
had participated in the training. The participants
were provided the training on scientific housing
and management, feeds and feeding practices,
disease control measures, estrus detection,
artificial insemination and application of
biotechnological tools in goat production.

One 42 day Training Programme on “Artificial
Insemination & Veterinary First Aid” was
organized at ERS, NDRI, Kalyani. A total
number of 11 participants were trained.

Nine two day inter institutional collaborative
Orientation/Induction programmes on
“Dairy Cooperatives & Advance Scientific
Dairy Farming Practices” were organized in
collaboration with Kishan cooperative milk



producers Union Ltd. Krishnanagar. A total
number of 186 dairy farmers from different
district of West Bengal actively participated
programme in six batches.

Two (one day) programmes on “ Anoestrous &
Deworming” were organized on 17* April 2014
& 6" June 2014 at Muratipur village of Nadia
District. Total thirty nine (71) farmers came with
seventy five (128) animals for treatment.

Two (one day) programmes on “Veterinary
First Aid & Animal Health” were organized on
Ot JTune 2014 & 30" December 2014 at Dakhhin
Chandamari village of Nadia District. Total
Seventy three (73) farmers came with one
hundred sixty four (164) animals for treatment.

One day programme on “Animal Health &
Anoestrous” was organized on 9" February
2015 in the Dasnagar village of Sriniketan
block of Birbhum District. Total fourty three
(43) farmers came with one hundred twenty
three (123) animals for treatment. 50 kg mineral
mixture was also distributed among 43 farmers.

Two Rural Exhibition/Fairs were attended
by ERS, NDRI at different places of Eastern
India, 19" to 21 February 2015 at Patna, Bihar
organized by Central Potato Research Institute
and Ajodhya Hills Parjatan Utsav 2015 from 23
to 25" February 2015 at Ayodhya hills of Purulia
district organized by Purulia Zilla Parishad.

“Dairy Vikash Kendra” which was established
by ERS, NDRIin Muratipur village for providing
AL facililities and treatment of dairy animals
successfully provided Al facilities to 92 cows
and treatment to 651 animals, distributed 187.5
kg mineral mixture among 136 farmers for their
animals.

Extension literatures on dairy animal production
and management aspects was distributed to
visitors, trainees, dairy farmers and needy
clients for dissemination of needed technical
information. Five technical folders were
prepared in Bengali for benefit of dairy farmers
of the local area and one technical folder “How
to Formulate a Project Proposal for 10 Dairy
Cow Unit” was prepared for beginners for
established dairy farm.

Conducted 15-days Internship training
programme of B.V.Sc. & A.H. students (49
students) of West Bengal University of Animal
& Fishery Sciences, Belgachia, Kolkata at ERS-
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NDRI, Kalyani since 3™ January- 1%, June, 2015
in different batches.

* Fodder demonstrations were made on Sorghum
and Maize production in different villages of
Burdwan district.

* A frontline demonstration was organized on
“Azolla Production for Animal Feeding” at
Alukaranbarh village Purba Medinipur on 30t
December 2014. Ten farmers participated in in
practical demonstration of Azolla Cultivation
methods.

Technology Assessed and Transferred
to Farmers

Development of suitable semen preservation and
artificial insemination protocol for Bengal goat

Bengal goat is the precious germ plasm of West
Bengal known for its excellent meat and skin
quality. Early castration of male for meat purpose
resulted in less availability of quality breeding
bucks in the villages. Artificial insemination (Al)
provides an answer to this problem. Semen was
collected from Bengal bucks by artificial vagina and
successfully preserved in liquid state using Tris egg
yolk citrate buffer. A total number of 21 numbers
of rural youth were trained to carry out artificial
insemination in goats. Buck semen preserved
using the standardized buffer is provided to the
trained personals through Sanjevani Khamar goat
farm, Hooghly district of West Bengal for artificial
insemination purpose to different districts of
West Bengal state namely, Hooghly, Bardhman,
Purulia, West Medinapur, Malda, Mursidabad,
South Dinajpur and North 24 Parganas. Preserved
semen is used for Al up to five days of storage
in ice/ refrigeration condition. About 100 to 200
inseminations were carried out per week using the
preserved liquid semen. 47.26 % kidding rate was
recorded in artificial insemination using preserved
buck semen.
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Livestock Farm
Annual Performance of ERS-NDRI Herd (2014)

Particulars Jersey Cross
Herd strength as on 31.12.2014 162
Total milk production (kg) 146251.0
Av. no. of cows in milk/day 51.4
Av. no. of cows in dry/day 18.5
Wet average (kg)/day 7.8
Herd average (kg)/day 5.74
Age at first calving (month) 375
No. of inseminated 103
No. of pregnant 43
Conception rate (%) 41.7
Service period (days) 119
Inter calving period (days) 457
Mortality (%) 6.8

Milk Production Performance at ERS-NDRI Herd (1.1.14-31.12.14)

Months Milk Production Wet Average Herd Average Average Average
(2014) (kg) kg (kg) FAT % SNF %
January 10268.5 7.14 4.86 478 8.66
February 10766.5 7.98 54 432 7.81
March 12268.0 8.18 5.43 4.79 8.65
April 11884.5 8.31 5.42 4.68 8.41
May 13166.5 8.12 5.61 4.84 8.68
June 14088.5 8.61 6.18 4.64 8.39
July 14236.5 8.39 6.24 4.75 8.66
August 12905.0 7.94 6.47 4.75 8.66
September 12052.0 7.56 6.11 4.78 8.67
October 12395.5 7.5 6.1 4.78 8.66
November 11111.0 712 5.61 4.56 8.37
December 11108.5 6.72 5.43 4.72 8.65
Overall Average 12187.58 7.80 5.74 4.70 8.52

Forage Farm

Forage Farm section is engaged in cultivation of
quality fodder crops in about 27-30 hectares (NDRI,
Kalyani and IVRI, Kalyani land) and supplied
chaffed or unchaffed green fodder to the Cattle
Yard.

Besides cultivation of fodder crops, the Forage
Section also has a mini workshop for regular
servicing of agricultural machineries including
tractors, chaff cutter etc. There is a small vermin-
compost unit used for production of vermi-compost

and also for training and demonstration purpose.
There is an agri-meteorological observatory
where regular observations are taken for various
meteorological parameters like relative humidity,
max. and min. air temperature, soil temperature at
different depth, wind speed and direction, Rainfall
etc. There are about 700 plants of teak, shesham etc.
growing in the Institute premises. Besides, there is
afodder herbarium for training and demonstration
purpose. The Forage Section has necessary facilities
for covering the theoretical and practical part of
training on fodder crop production.
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Production of Different Fodder Crops at ERS Fodder Farm during 2014-15

Type of fodder Quantity (Qtl.)
Berseem / Berseem+ Mustard, Lucernre/ Lucerne+Mustard /Sole Cowpea/ Sole Ricebean 1451.80

Maize / Maize+Cowpea 2514.20

Oats/ Oats + Mustard/Barley 2863.75

Sorghum / Coix 6121.45

Hybrid Napier Grass/ Guinea Grass 63.05

Total 13014.25

Library programmes are organised at regular intervals

The Library contains 1505 books, 3360 volumes of
bound journals and other periodicals in the field
of Dairying. Besides, Annual Reports of different
Institutes and proceedings of various workshops
and seminars are also available for reference.
Presently 20 journals are subscribed.

This station has laboratory facilities for the
research work of M.Sc. and Ph.D. scholars. Field
visits, Farmer- Scientist Interface and orientation

for the farmers of Dairy Cooperative Societies
and NGOs on request. Training programmes
on “Scientific Dairy Farming”, “Dairy Cattle
Management” and “Al and Veterinary First Aid”
for dairy farmers are also being organized from
time to time. The feasible technologies are being
taken up for transfer through these trainings, field
visits and village extension programmes where all
efforts are being made by the Institute to popularize
latest suitable technologies in order to enhance
dairy farming activity.

Dr. K. P. Ramesha receiving the “Indian Dairy Association Fellowship Award 2014-15"
during the 43 Dairy Industry Conference on 19" February, 2015 at Kolkata
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RESULTS-FRAMEWORK DOCUMENT (RFD)

SECTION 1: VISION, MISSION, OBJECTIVES AND FUNCTIONS

ol

VisioN e

Ensure availability of quality milk and milk products at affordable cost, livelihood security to
the producer and profitability to the dairy sector through adoption of appropriate technologies
and human resource development.

oy

of

lp
MissioN

To serve the cause of dairying by developing quality human resource and suitable technologies
related to the production, processing and marketing of milk and milk products, and their
dissemination for the benefit of dairy industry, farming community and the Nation.

oy

of

MANDATE/OBJECTIVES a2

1. To strengthen higher education and capacity building for dairy R&D in the country
2. Improvement of productivity, fertility and adaptability of dairy animals

3. Innovations to enhance value addition, processing efficiency, quality and safety of dairy
products

4. To promote dairy enterprises through transfer of technology

FUNCTIONS

1. Conducting research in the areas of Dairy Production, Processing and Marketing.

2. Demand driven ‘Human Resource Development’ to meet the requirements of Dairy Sector
& R&D Institutions.

3. Dissemination of innovative dairy production and processing technologies for socio-economic
transformation.

oy

A view of Dairy Mela Dr. Gurbachan Singh, Chairman, ASRB, New Delhi
at Dairy Mela 2015
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A newly conséruchted Indoor Stadhem
‘Kaniki Bhawan’ at NDRI Karnal
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LOCATION AND TRAVEL

Location
Domestic and international flights to and from

Indira Gandhi Airport, Delhi are available.

Karnal is 250 mt above mean sea level,

latitude 29.43 N and longitude 77.2 E.
Rail/Bus

Karnal is 133 km from Delhi and Institute is

1 km from Railway Station/Bus Stand
Climatic Information

Air
Max. Temperature in summer : 45°C

Min. Temperature in winter : 10°C
Annual Rainfall : 70 cm

KALYANI

BANGALORE
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