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Preface

ndia is endowed with substantial and varied bio-diversity of buffalo

germplasm which includes about a dozen well defined breeds and a
vast population of non-descript and low producer buffaloes, which have
played crucial role in augmenting agrarian economy.

Buffaloes contribute about 56 percent of the total milk production in the
country and about 1.56 million metric tonnes of meat. To meet the per
capita milk requirements of burgeoning population and to uplift the small
farmers from poverty line, emphasis has to be given on improvement in
overall production performance of buffaloes through optimization of health,
reproductive efficiency and nutrient utilization.

Indian Council of Agricultural Research established the Central Institute for
Research on Buffaloes at Hisar in Haryana, the heartland of breeding tract
of Murrah breed in 1985. A sub-campus of the institute was also
establisherd in 1987 at Nabha in Patiala district of Punjab for conducting
research on production aspects of Nili-Ravi buffaloes. Besides,
coordinating unit of All India Network Project on Buffalo Improvement has
been undertaking breed improvement programme of various breeds of
buffaloes through progeny testing involving farmers' animals in different
parts of the country.

This report provides a glimpse of the diversified activities of CIRB during
the period 2010-11 and will act as an important document for the
researchers, extension personnel and policy planners.

Guidance, help and support from the headquarters, especially from
Dr S Ayyappan, Secretary, Department of Agricultural Research and
Education and Director General, ICAR, Prof KML Pathak, Deputy Director
General (Animal Sciences), Dr CS Prasad, ADG (AN&P) and Dr SC Gupta

ADG (AP&B) are gratefully acknowledged.

(RK Sethi)
Director
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Executive Summary '

Central Institute for Research on Buffaloes, Hisar,
Haryana was established on February 1, 1985 by
acquiring the Progeny Testing Bull Farm of Haryana
Government. Subsequently a sub-campus at Nabha
(Patiala) was established on December 1, 1987 by
acquiring Nili-Ravi Farm of the Punjab Government.
The Institute principally focuses on promoting and
undertaking research on all aspects of buffalo
production. The executive summary of the research
highlights during the period 2010-11 is as under :

Total herd strength of Murrah buffalo during the period
under report was 522, which included 171 adult
buffaloes, 105 suckling calves (< 1 year), 139 young
males and females (1-2.5 years), 86 heifers (> 2.5
years) and 16 breeding males (>2-5 years). During
the period 120 calves were added due to birth and 130
(47 males and 83 females) animals of different age
groups were culled and auctioned. The overall
mortality in murrah herd was observed 4.99 percent
(females: 4.27 and males 6.88 percent).

The overall wet average and herd average of Murrah
herd were 7.45 and 4.69 kg, respectively, which
revealed an improvement of 6.28% and 7.82% over the
year 2009-10. Highest wet average of the herd was
reported 9.50 kg (February, 2011). The overall 305 days
lactation milk yield and total lactation milk yield during
2010-11 were 2247 and 2471kg, respectively. The
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production performance for lactation milk yield
revealed an improvement of 12.63 and 8.14% as
compared to the performance of 2009-10. The average
peak yield (10.48 kg.) during the year was higher than
the previous year peak yield (9.54 kg).

Average total lactation yield of Nili-Ravi buffaloes
during 2010-11 was 2042 kg which is 125 kg higher
than the previous year average. Overall wet and herd
averages during 2010-1lwere 7.11 and 4.93 kg,
respectively which is also higher than the values
observed in the previous year (wet average:7.0 and
herd average: 4.66). This wet average was highest
since the inception of the sub-campus.

The overall conception rate in Murrah buffaloes during
the period under report was 42.92 percent (heifers:
54.80 and Buffaloes: 39.0 percent). The other
reproductive traits viz. age at first calving, service
period and calving interval were observed 49.92
months, 186 days, and 492 days, respectively.
Reproductive traits significantly improved as compared
to last year performance for calving interval (520 days)
and service period (212 days).

During the period under report 3419 artificial
inseminations were performed under FPT project with
the test bulls, semen in nine adopted villages. The
semen of 12 bulls of set XIl was used for insemination.
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In all 1669 pregnancies were confirmed and 1279
calvings were recorded, out of which 645 were males
and 634 were females.

Murrah buffaloes (n=102) of different parity were
selected for milk/ blood sample collection. Milk data
viz. milk yield, milk protein, milk fat percentage, milk
lactose were recorded at weekly intervals. Duncan's
multiple range test for fat, protein and lactose shows
that season wise there is significant difference in fat
percentage (P < 0.05). It is higher in summer than
winter. Parity wise there is no significant difference, the
protein percentage significantly differed among
animals. In lactose there is no significant difference by
season and across animals.

Total 16 donors were programmed for single and
multiple ovulations at induced or natural estrus for
superovulation. Fifteen donors were flushed for SOET
and 16 for MOET; resulted in total recovery of 3 and 23
embryos from SOET and MOET, respectively. Out of
these, 13 embryos were transferred and established 5
pregnancies.

The ear pinna of a calf from superior dam and bull was
collected to initiate the primary culture. The primary
cultures were grown successfully and resulted in cells
which could be cultured up to 12 passages. These cells
were multiplied after 80% confluency. The cells were
frozen in 1ml aliquot in freezing medium for further use
as donor cells for production of cloned calf.

The expression of transcriptional factors Oct-4, Nanog,
Sox-2, expressed in almost all passages from sources
like amniotic fluid, umbilical cord matrix and fetal
fibroblast cells, indicate their pluripotency.

Approximately 9000 semen doses were frozen from
eight true to breed prize winner Murrah buffalo bulls
kept by the progressive farmers in the breeding tract of
Murrah. Semen of some of these bulls is used in
network project for progeny testing programme and
also for the breed improvement in the field. Semen of
farmers' bulls was frozen successfully leading to
optimum fertility in the field and at farm. Semen
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collection was performed at the farmers' door and then
transported to semen freezing lab for cryopreservation.
Post-thaw sperm motility was equal to that of semen
collected and frozen inthe laboratory.

To know the effect of cryopreservation on buffalo bull
sperm functionality like sperm motility, kinetic
parameters and viability of semen the samples were
assessed by CASA during different stages of
cryopreservation and found that total motility,
progressive motility, rapid motility and viability
significantly reduced (54.6%, 24.0%, 41.4% and 69.0%
respectively) in frozen thawed semen as compared to
fresh (77.8%, 48.3%, 72.3% and 90.5%) and
equilibrated semen sample (71.9%, 48.2%, 66.0% and
90.5%). Also acrosome was evaluated by PSA-FITC assay
in fresh and equilibrated semen sample showed 85-
90% intact acrosome whereas after cryopreservation
70-83% intact acrosomes were recorded.

Filter press mud waste (FPMW) was found to contain
good amount of nutrients in terms of crude protein,
ether extract and also rich in essential minerals like
zinc, manganese and copper. Its procurement price at
the sugar mill is about Rs 15/- per quintal besides
transport. The study concluded that FPMW in dried
form can be incorporated in any conventional
concentrate mixture at 25% level for growing buffalo
calves without any ill effect on their health, thus
reducing the feeding cost by 10-15%

Out of 12 operational taxonomic units (OTUS) of
anaerobic fungi, 10 (97 of 99 clones) were affiliated with
the genus Orpinomyces, indicating that the phylotypes
belonging to the genus Orpinomyces are the most
dominant component of anaerobic fungal community
inrumen of buffaloes.

For quantification of fibre degrading microbes and
methanogens in buffaloes fed low fibre diet, Real Time
PCR conditions were optimized and ruminal enzyme
levels of rumen samples were estimated. The study
indicated that avicelase and acetyl esterase are likely to
be critical enzymes for digestion of poor quality fibrous
feedslike straw.
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Extension activities

Progeny Mela of daughters born in FPT was organized
at the institute on 27th Nov. 2010 in which 52 daughters
born in adopted villages under FPT project participated.
Competition of animals was held under three
categories viz lactating buffaloes, heifers 1-2% years
and >2% vyears. Three best calves/heifers were
selected in each category to give away the prizes.
Show was organized to observe the impact of
technology transferred in the field and interest of
farmers for rearing quality buffaloes.

Buffalo Mela was organized at the institute premises on
February 1, 2011 in which 180 elite buffaloes from
adopted and adjoining villages participated.

Central Institute for Research on Buffaloes

Competition of animals was held under six categories
viz. dry and lactating buffaloes, heifers 1-2% years and
>2Y years, adult and young bulls. Best animal of the
show was also awarded. More than 500 farmers
participated inthe mela.

The Institute also organized training program for
layman inseminators from September 13-22, 2010,
February 21-04 March, 2011 and March 28-07 April,
2011 in which 14, 15 and 13 unemployed youths
participated, respectively.

Five animal health check-up camps were also
organized in the Haryana state with the collaboration of
PNB Farmers Training Center, Saccha Khera, District
Jind, Haryana.



Introduction

India has over 106.63 million buffaloes which is nearly
56.62 % of the total world buffalo population of 188.31
million. The buffalo population has consistently been
increasing in the country and a large increase has been
recorded in the states which are home tract of well
defined superior breeds of buffaloes. The buffalo milk
has high fat, protein and mineral content and low
cholesterol content - almost half to that of cow milk -
which make it a healthier drink for the vast vegetarian
population of the country for meeting its animal protein
requirement. To meet the per capita milk requirement of
vast population and to uplift the small farmer from
poverty emphasis has to be given on improvement in
overall production performance of buffaloes through
optimizing the germplasm health, reproductive
efficiency and nutrient utilization. To address these
issues, the Central Institute for Research on Buffaloes,
was established at Hisar on February 1, 1985. A
subcampus was established at Nabha, Punjab to
undertake research on different aspects of Nili-Ravi
buffaloes.

Institute

The Institute is spread over an area of 1,057 acres out
of which about 30 percent of the area is under fodder
production. The remaining land is saline, undulating
and infested with salt-resistant weeds. The production
of fodder crops, at present is primarily dependent on
canal irrigation. During the year three tube wells were
bored for assured irrigation. Efforts are also being
made for reclamation of saline land. A total of 522
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Murrah buffaloes and 441 Nili-Ravi buffaloes constitute
the breeding herds at Hisar and Nabha, respectively.
Pastachievements
= Institute has so far supplied over 432 Murrah
bulls and 226 Nili-Ravi bulls of superior genetic
merit to various developmental agencies and
village Panchayats in the country.
= Breeding programs in Nili-Ravi, Surti,
Jaffarabadi, Bhadawari, Pandharpuri and
Swamp buffaloes are being undertaken at
various centers of the Network Project on
Buffalo Improvement.
= RAPD - PCR analysis of buffalo DNA, based
on 20 primer sequences revealed that 11 to 35
percent polymorphism obtained in buffalo
genome was able to segregate the high and
low service period animals with 39 percent
dissimilarity by cluster analysis, thereby
segregating high and low reproduction
performance interms of SP.
= The Institute has over three lakh doses of
frozen semen in its cryobank under progeny
testing programme.
= Scrotal circumference measurement at
different age and body weights have been
established for Murrah buffalo bulls to aid in
bull selection.
= Technology for ET was standardized and as a
result 16 calves were born through ETT at the
Institute.
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Technology for cryo-preservation of buffalo
oocytes and embryos was standardized.
Achieved success in in-vitro fertilization of
buffalo oocytes. The technique of
micromanipulation of embryos was also
studied in buffaloes.

The sex of embryos produced through IVF has
been successfully predetermined using
PCR techniques. Fetal sexing was done with
100% accuracy on day 55 post-Al with
ultrasonography.

Early pregnancy diagnosis was made with
sonographic technique. Positive pregnancy
diagnosis with this technique was possible as
early as day 25 post-insemination.

A chart of fetal bio-metry for determination of
stage of gestation has been developed with
high accuracy, using ultrasound technique.

The technique of ultrasonography was also
used for evaluating appropriate therapeutic
intervention in anoestrus condition. The
technique also allowed monitoring of ovarian
response so that optimum time for fixed time
insemination of treated buffaloes could be
worked out precisely, resulting in good fertility.
This also circumvents the need for estrus
detection which s rather difficult in buffaloes.

'‘Ovsynch-Plus' protocol was developed for
inducing oestrus in summer acyclic buffaloes.
It was observed that conception rates are
higher when buffaloes develop corpus luteum
following both the GnRH injections.

Technology for improving the nutritive value of
poor quality roughages was developed.

Technology for hay and silage making was
standardized and it was concluded that 1.20-
1.35 kg of legume hay can replace 1 kg
concentrate mixture in ration of buffaloes.

Enterolobium timbova leaves were
successfully used for removal of protozoa from
the rumen of buffaloes. It was established that
defaunation is beneficial for growth under
certain feeding conditions. Defaunation effects
of certain agents in the decreasing order were:
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copper sulphate > sodium lauryl sulphate >
Enterolobium leaves > Neem seed kernels.
Studies have indicated that growing Nili-Ravi
heifers require 103.3 - 129.5 K cal/Kg WO0.75
ME for maintenance at various body weights.
Maintenance requirements for CP were in the
range of 6.49 - 9.49 g/Kg WO0.75. The
requirements of ME for each gram of gain in
BW were in the range of 6.18 - 12.9 Kcal. The
requirements of CP for each gram of gain in
body weight were inthe range of 0.24 - 0.42 g.

Two grainless concentrate mixtures, isocaloric
and isonitrogenous, were formulated in such a
way that cereal maize grain portion was
completely replaced with brans of wheat and
rice. The study revealed a body weight gain of
500 g/day. The cereal portion of conventional
concentrate mixture can be replaced with
rice/wheat bran without affecting their growth
performance and nutrient utilization.

Boron as an antidote helped in sub-clinical
fluorosis in buffalo calves in terms of better
retention of calcium and phosphorus and
increased excretion of fluorine from the body.

Biochemical profiles of various body fluids
(blood, milk, colostrum and rumen liquor) have
been characterized extensively in relation to
buffalo productivity.

Colostrum feeding during early post-natal life
ensures better calf survivability due to
absorption of more amounts of
immunoglobulins present in the colostrum.
The immunoglobulin level at 24 hour may
predict the health status of calves. A critical
level of these blood proteins has been
assessed for survivability of calves. Study also
revealed the sex variation in absorption of
immunoglobulins.

Higher risk of disease occurrence in
hypogammaglobulinaemic calves was
associated with higher incidence of enteritis
and pneumo-enteritis during first two weeks
after birth.
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Post-digestion trial analyses in early
postpartum Nili-Ravi buffaloes to study
reproduction-nutrition interactions indicated
that the absolute intake of dry matter was
maximum in high energy group, followed by
medium energy and lowest in the group offered
low energy ration (respective values being
14.72, 13.06 and 11.46 Kg per day). A major
proportion of this was contributed by the dry
matter intake through fodder. The production
performance (milk yield and milk fat per cent of
the buffaloes under three different levels of
energy intake also did not reflect significant
differences during the first four months
postpartum.

Studies on artificial induction of lactation were
undertaken in buffaloes. In successful cases
the peak milk yield ranged between 2.5t0 7.0
litres/day and was attained between 20" to 75"
day after start of milking. In poor responders
however, peak milk production was restricted
at 250 ml and 800 ml only and these buffaloes
were dried off after 75 days. No significant
differences were observed in the
haematological parameters before and after
treatment forinduced lactation in buffaloes.

Under field progeny testing programme, since
1998 a total of 14190 artificial inseminations
with frozen semen of test bulls have been done
with an overall conception rate of 48.96
percent.

150 frozen semen samples from 17 breeding
bulls were evaluated with CASA for sperm
motion attributes. Results revealed that bulls
with higher field conception rates had higher
values of sperm total motility, progressive
motility, rapid motion and viability.

To establish the basal values of various
proteins and calcium, blood samples were
collected from peri-pubertal non-pregnant
heifers and non-pregnant problem heifers and
analyzed for total protein, albumin, globulin
and calcium. The proteins, including albumin
and globulin, were slightly higher in normal
peri-pubertal heifers but calcium was

marginally lower as compared to problem
heifers. The differences were statistically non-
significant.

Studies on the effect of feeding complete feed
blocks on growth and production performance
of buffaloes revealed that the average milk
yield, fat, SNF and TS percent did not differ
(P<0.05) significantly among different groups.
Milk yield was 5.27, 5.33 and 5.71 kg/day in
control, Wheat straw complete feed blocks
(WSCFB) and Bajra kadabhi complete feed
blocks (BKCFB) groups, respectively.
Similarly, average fat was 7.16, 7.31 and 7.12
percent in control, WSCFB and BKCFB
groups, respectively. Respective SNF was
9.84, 9.55 and 9.95 percent and TS was 17,
16.92 and 17.07 percent in these groups,
respectively.

A multi-residue method for three neonicotinoid
pesticides viz. imidacloprid, acetamiprid and
thiacloprid was developed using HPLC.
Percent recovery from 0.5 to 2.0 ppm
concentration varied in the range of 81.17
percent to 95.6 percent for imidacloprid, 84.99
percent to 92.76 percent for acetamiprid, and
88.50 percent to 96.96 percent for thiocloprid.
The detection limit depending upon the peak to
noise ratio was observed to be 5 ppb, 10 ppb
and 20 ppb, respectively for imidacloprid,
acetamiprid and thiocloprid.

Test mating from XI set of Murrah bulls was
completed and test matings from 15 bulls of XII
set was initiated since January, 2010 which is
going to complete in June, 2011.

The Institute organized 16 trainings of 21 days
each on Animal Production and Management
under NARP Project in which 265 teachers/
scientists from SAUs and ICAR Institutes
participated.

The Institute has also organized three summer
schools of 21 days each on reproductive
aspects of buffalo production. More than 50
scientists/ teachers from different ICAR
Institutes and SAUs have participated in these
trainings.
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= Eleven trainings on 'Improved Package of
Practices of Buffalo Husbandry' were also
organized at the Institute. More than 230
farmers from Haryana and other states
participated in these trainings.

= Seven trainings in buffalo husbandry and
artificial insemination were organized,
benefitting nearly 100 unemployed educated
rural youths to take up if as a vocation for self
employment.

Organizational set-up

Director is the executive head of the Institute and is the
Chairman of the Institute Management Committee
(IMC) which is responsible for all policy and decision
making regarding the functioning of Institute. Research
Advisory Committee (RAC) reviews the research
achievements of the Institute and their consistency in
view of the mandate of the Institute and suggests
research programmes in the thrust areas based on
national/global context. Director is also Chairman of the
Institute Research Council (IRC) that monitors the
progress of research projects. The research and
extension activities at the Institute are looked after by
the respective Heads/In-charges of Divisions and by
the Officer-in-charge at sub-campus, Nabha. The
Institute Joint Staff Council (IJSC) looks after the
grievances and welfare of staff members of the
Institute. The Institute also has awomen cell to address
the grievances of the women employees. A staff club is
functioning at the institute for recreation and community
activities. During the year, the institute also established
a Staff Welfare Committee as per ICAR guidelines.
The organizational structure of the Institute during the
period has been depicted in the adjoining illustration.

Prioritization monitoring and evaluation cell

The PME Cell is responsible for prioritizing research
programmes of the Institute. In addition to the report on
major actionable points to be submitted to Cabinet
Secretary, Govt. of India, it is also responsible for
preparation/compilation of monthly, quarterly, six
monthly progress reports and annual report etc. of the
Institute. The cell is also assigned the duties of
arranging IRC meetings of the Institute and
maintenance of the Research Projects Files (RPFs) of
the scientists.

Central Institute for Research on Buffaloes

Forage production and conservation

The Institute is spread over an area of 1,057 acres out
of which about 30 percent of the area is under fodder
production. During the period, 37,741 qtls of green
fodder was produced in Rabi and Kharif seasons, 1,674
qtls of green fodder was purchased, out of which 8,240
qtls of green fodder was used for silage production. At
sub-campus Nabha, 33,205 qtls of green fodder was
produced and 1,694.1 gtls of dry straw was produced.
3,800 qtls of green fodder was used for silage
preparation.

Semen freezing laboratory

A semen freezing laboratory has been established at
the Institute having all the internationally acclaimed
facilities for collection, |
processing, freezing
and preservation of
semen as per OIE
guidelines to fulfill the
requirements of the
Network Project on Buffalo Improvement and to meet
the demand for supply of certified Murrah buffalo
semen.

AKMU

The AKMU maintains the website (http/www.cirb.
gov.in) of the Institute and provides computing facilities
to the scientific and other staff of the Institute. Apart
from this it maintains the Email and internet
connectivity. During the year high speed internet
connectivity was provided for the scientists and
officials. New website of the institute is nearly complete
and shall be hosted during the next year.

Library

The Institute has a well maintained library having
subscription of 21 Indian and 6 foreign journals related
to disciplines of buffalo production, reproduction and
health. The Library also contains 906 books on different
disciplines of animal sciences including buffalo
production, biotechnology, physiology, nutrition,
genetics, management, biochemistry, veterinary
science and agriculture to meet the requirements of
scientists.
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feed grinder cum mixer with a capacity of preparing 10
quintals of concentrate mixture/hour. It also has a
complete feed block making machine to make

Workshop and estate section

The workshop is primarily responsible for maintenance
and repair of vehicles and farm implements while estate

section is responsible for the repair and maintenance  complete feed blocks.

needs of the office building/animal farm and residential
complex. Estate section is also responsible for

supervising all construction works at the Institute.

Staff position
The staff position of Central Institute for Research on
buffaloes (including sub-campus Nabha) as on March

31,2010is givenin the figure
Existing staff strength of the Institute as on 31.03.2011

Electrical unit
for repair/maintenance of all the electrical/electronic

items. Ithas 11 KV sub-station and a 110 KVA generator

Itis responsible for smooth supply of electricity and also
set that ensures continuous power to the laboratories
&

24
:’ .
o
S
Q
]
a

and offices.
Guest house

The Institute has a Guest House with fourteen well
furnished rooms that can accommodate 25 persons. It

has a spacious reception with attached well furnished
lounge and dinning hall to cater to requirements of

visitors as well as for get-togethers of Institute fraternity.
Feed unit
The Institute has facilities to formulate and produce B
concentrate feed for its livestock as per their specific ""”’Strative19
needs. For this purpose, the unit has fully automatic
Financial Outlay
Head Budget Non-Plan Plan Total Non-Plan Plan Total
(In lakh) 2009-10 2009-10 2010-11 2010-11
Institute Sanctioned 1186.19 250 1436.19 1313 383 1696
Expenditure 1186.19 250 1436.19 1299.11 383 1682.11
Network Project (B) | Sanctioned 0 250 250 0 295 295
Expenditure 0 249.98 249.98 0 295 295
Buffalo Genomics Sanctioned 0 17.81 17.81 0 26.06 26.06
Expenditure 0 10.37 10.37 0 19.7 19.7
AICRP (Feed res.) Sanctioned 0 7.48 7.48 0 8.44 8.44
Expenditure 0 6.39 6.39 0 7.87 7.87
NAIP Sanctioned 0 60.94 60.94 0 34.94 34.94
Expenditure 0 52.94 52.94 0 19.4 19.4
DBT Sanctioned 0 15.29 15.29 0 5155 5155
Expenditure 0 10.73 10.73 0 4.78 4.78
ITM & IPR Sanctioned 0 5.63 5.63 0 4.38 4.38
Expenditure 0 0.78 0.78 0 4.26 4.26
Contract Research Sanctioned 0 0 0 251 251
Expenditure 0 0 0 2.07 2.07
Revenue Receipt 162.65 0 162.65 177.15 177.15
Annual Report 2010-11
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Genetic Resource Improvement Programme

India is endowed with substantial gene pool of buffalo
germplasm which includes about a dozen well-defined
breeds and a vast population of non-descript type.
Being a multipurpose animal providing milk, meat and
draft, buffalo remains the primary source of livelihood
subsistence for millions of small holder farmers in India
and also occupies animportant place in the economy of
several other countries. India has over 106.3 million
buffaloes constituting about 57 per cent of the total
world population. Despite being less in number than
cattle in the country (180 million) buffaloes currently
produce 56 million metric tons of milk which is about 52
per cent of the total milk produced from buffaloes (FAO,
2008). Besides milk, 1.62 million metric tons of meat is
produced from this animal. Buffalo draft power also
accounts for about 10 per cent of the total draft power
contributed by the work animals in the country. In
addition to milk, meat and draft buffaloes also produce
0.52 million metric tones of skin and hides in the
country. Thus, the buffalo, though a neglected animal
has a great significance for the country as a whole and
for the village community in particular.

Genetic improvement of buffalo

Network project on buffalo improvement:
Conservation, propagation and genetic improvement
programme of different breeds of Buffalo is continuing
under the Network project on buffalo improvement.

12

During the period under report test mating of 12th set
Murrah bulls was in progress at different centres. 13th
set of test mating shall start from July 2011. Preliminary
selection of 13th set of bull is in progress and it will be
finalized in the month of June so that the selected bull
can be used fortest mating.

8th set progeny test evaluation of bulls is in progress.
Top ranked PT bulls will be used for nominated mating
from July 2011.

During the period under report the fourth set of Nili-
Ravi bulls is being used for breed able females at
farm under network programme and performance of
progenies is being recorded. Young males screened
& preliminary selected for fifth set of Net work.
Semen from three Nili Ravi bulls collected from the
field and processed after routine testing. This will be
used along with fifth set of bulls for nominated
services. Bulls / Males of Nili Ravi breed with good
dam'syield are provided to the farmers as an integral
partofthis breed improvement programme.

Field progeny testing: Under the FPT
programme 14190 artificial insemination were done in
Murrah during 2010-11 in adopted village at
GADVASU, CIRB and NDRI with the overall conception
rate of 38.44 per cent. Milk recording on 357 animals
was done. In the adopted village of surti and
Pandharpuri 23436 Al were done with 45.69 percent
conception rate.

Annual Report 2010-11



Field performance during the year 2010-11 in Murrah

Murrah unit Al PD |Conception Total |Daughters| Daughters Completed
rate calving born calved |Milk Recording

GADVASU | 6846 2289 33.44 1277 603 142 79

CIRB 3419 1669 48.81 1279 634 48 65

NDRI 2747 1044* 50.90 1140 517 356 213
GrandTotal | 13012 5002 38.44 3696 1754 546 357
*PDuptoDec., 10

Field performance during the year 2010-11 in other breeds

Other Bregd Al PD |Conception Total |Daughters| Daughters Completed

rate calving born calved |Milk Recording

Surti 2038 628 30.81 526 223 27 43
Pandharpuri | 21398 10079 47.10 6230 2666 64 44
GrandTotal | 23436 10707 45.69 6756 2889 91 87
BUffalo herd performance at CIRB . Wet average of Murrah and Nili-Ravi buffaloes
Herd strength: The herd strength of Murrah and Nili- 7 [ e . S S 1
Ravi buffalo is presented in figure below. The herd 1= /r**:\.-"’/ TR
strength was 522 and 442 animal of Murrah and Nili-  °T#
Ravi, respectively. During the period of report 120 *
Murrah calves were added due to birth. A total of 130 Z
(47 males and 83 females) animals of Murrah and 144
animal of Nili Ravi breed were culled/auctionedin2010- [
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Age at first calving in Murrah and Nili-Ravi heifers
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Mortality

The overall mortality was 4.99 (females: 4.27 and
males 6.88 percent) and 2.91 percent for the Murrah
and Nili-Ravi breeds at the two campuses, respectively.

Milk production performance

Murrah: The overall wet and herd averages were
reported to be 7.45 and 4.69 kg, respectively, which
showed improvement of 6.28 and 7.82 percent in wet
and herd averages over the year 2009-10. Wet average
was recorded as 9.50 kg. in the month of February
which was highest since inception of the institute
against the previous record of 8.8 kg. The overall 305
days lactation milk yield and total lactation milk yield
during 2010-11 was reported to be 2247 and 2450 kg.,
respectively which improved to the tune of 12.62 and
7.18 percent respectively from previous year. The
average peak yield (10.46+0.21 kg.) during the year
was also higher than the previous year (9.54 kg.). Out
of 171 buffaloes, 119 were in milk and 52 were dry.

Nili-Ravi: Average total lactation yield during 2010-11
was 2042 kg which is 125kg higher than the previous
year average. Overall wet and herd averages during
2010-11were 7.11 and 4.93 kg, respectively which is
also higher than the values observed in the previous
year (wet average:7.0 and herd average: 4.66). Wet
average was highest since the inception of the sub-
campus.

Reproductive performance:

Murrah: The overall conception rate during the period
under report was 42.92 percent (heifers: 54.80 and
Buffaloes: 39.0 percent). The other reproductive traits

14

Viz. Age at first calving, service period and calving
interval were observed to be 49.92 months, 186 days,
and 492 days, respectively. Reproductive traits
significantly improved as compared to last year
performance for calving interval (520 days) and service
period (212 days).

The overall mean body weight at birth in male and
female calves were observed to be 33.82 £ 0.55 and
31.96 £ 0.52 kg., respectively. Body weight of young
and adult animals for males and females were found to
be 230.50+17.10, 314.76+12.48, 407.55+16.57 and
550.15+8.30 kg., respectively. Nili Ravi females heifers
achieved more than 300 kg body weight at 24 months of
age.

Nili Ravi: Overall fertility was 38.12 % in females and
bull wise it ranged from 15.38 to 100.0 %. The average
age atfirst calving was 41.1 months, which is optimum.
Overall service period and calving interval period was
191 and 500 days, respectively. Female conception
rate during the period 2010-11 was 38.12%; the
majority of buffaloes were conceived during Oct. to Jan.

Progeny testing of bulls under field conditions

Under field progeny testing program (FPT) at CIRB
Hisar, semen of test bulls is used from Network Project
on Buffalo Improvement on approximately 4000
buffaloes in the adopted villages by the institute. This
has to be followed by pregnancy diagnosis, calving of
buffaloes and follow up of progenies till the completion
offirst lactation milk records on the basis of monthly test
day recording. In addition to the already adopted
villages one more village namely Baado Patti was
adopted in May, 2010. During the period under report
3433 artificial inseminations with the test bulls were
performed in nine adopted villages. The semen of 12
bulls of set XlI was used for insemination. In all 1669
pregnancies were confirmed and 1279 calvings were
recorded, out of which 645 were males and 634 were
females. Data were also analyzed for bull wise - Al
conception and calvings during the year. The bull wise
progenies at different field unit centres were identified.
Ason 31 March 2011, 728 female progenies were
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available at various field unit centres of CIRB Hisar. Out
of which 376, 261, and 44 daughters were less than one
year, 1-3 years and more than three years of age,
respectively. Forty eight daughters calved at various
centres during the year. Recording of 35 daughters was
in progress, while 13 daughters were sold before the
completion of lactation.

Genetic trends in Murrah and Nili-Ravi

Available information on 10634 records during 1966-10
and 4477 records during 1972-10 were collected from
Murrah and Niliravi buffalo herds maintained at CIRB,
Hisar and its Sub-campus Nabha respectively. The
pedigree was structured up to the level of seven
generations in both the breeds indicating the specific
performance trends of principal individuals' ancestry.
The data used for further analysis were adjusted for the
Least Squares constants of significant fixed effects.

The estimates of generation interval (Gl) were 7.09
years and 5.75 Years in Murrah and Niliravi buffaloes
respectively which were equally distributed in both
sexes of two breeds.

Assessment of current status of Nili-Ravi
breed

Assessment of current status, breed characteristics
and genetic structure of Nili-Ravi buffaloes was done in
its breeding tract. Detailed survey was conducted in
nine blocks in the Nili Ravi tract. During the period
survey was carried out in the block(s) of Ajnala in
Amritsar, Dera Baba Nanak and Batala in Gurdaspur,
Tarn tarn and Patti in Tarn Tarn and Ferozepur, Abohar,
Mamdot and Guru Har Sahaiin Ferozepur district. Data
processed from six blocks indicates that 31 percent
buffaloes among 6125 buffaloes were having Nili Ravi
characters. Status of Nili Ravi animals with white
markings on Forehead, eyes, fore-legs, hind legs,
muzzle, chin, tail, entire face and half face found to be
98, 92, 53, 90, 35, 35, 98, 4.4 and 35 per cent in the
surveyed buffaloes. Blood samples were collected from
the various groups of buffaloes from the field and has
been supplied to NBAGR, Karnal for micro satellite
genotyping.

Buffalo genomics

Single nucleotide polymorphism study of the leptin, its
receptor gene in relation to milk traits viz. milk yields,
milk protein, milk fat percentages, milk lactose of
Murrah buffaloes (n=102) of different parity were

Average milk constituents (%) of Murrah buffaloes during 2010-11

Month n Fat SNF Protein Lactose

April 10 123 8.06+0.08 8.19+0.07 3.45+0.02 4.46+0.03
May 10 121 8.09+0.06 8.28+0.06 3.46+0.02 4.44+0.02
June 10 116 8.21+0.07 8.62+0.07 3.58+0.02 4.61+0.03
July 10 100 8.17+£0.08 8.64+0.06 3.57+0.02 4.64+0.03
August 10 95 8.12+0.07 8.64£0.05 3.50£0.02 4.61+0.03
September 10 83 8.19+0.08 8.55+0.06 3.39£0.02 4.54+0.03
October 10 89 7.71£0.12 8.59+0.05 3.47+0.02 4.53+0.03
November 10 100 7.42+0.13 8.52+0.05 3.51+0.02 4.50+0.03
December 10 104 7.48+0.12 8.74+0.06 3.58+0.02 4.60+0.02
January 11 107 7.30£0.10 8.58+0.05 3.50+0.02 4.46+0.02
February 11 106 7.37+£0.09 8.53+0.05 3.45+0.02 4.44+0.02
March 11 113 7.60+0.08 8.59+0.04 3.40+0.01 4.44+0.02
Overall 1257 7.81+0.03 8.53+0.02 3.49+0.01 4.52 =+

Central Institute for Research on Buffaloes
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panel for genotyping, duncan's multiple range tests for
fat, protein and lactose showed that season wise there
was significant difference in the fat percentage. It was
higher in summer than winter. Parity wise there was no
significant difference. The protein percentage
significantly differed among animals. In lactose there is
no significant difference by season and across the
animals. However animal no 3414 had the highest
lactose percentage (4.90).

Under the buffalo genomics, SNPs identification in the
genes related to meat production and their association
with meat parameters has also been initiated. In this
experiment 29 male calves born during October
November and December were selected for feeding
trial. Their body wt at birth were recorded. Further body
wt at periodic interval will be taken and animals will be
fed with high protein and High energy ration for better
growth and one control group will also be taken and will
be provided with maintenance ration only.

DNA polymorphic sequences in relation
to fertility traits in buffalo bulls

Field conception rate is only available tool for fertility
assessment in bulls which inherits problems of long
interval of maturity attainment in animals and a large
variation in field Al success. Identification of biological
markers and molecular markers related to the bull
conception rate are need of the day. Data on field
conception rate of more than 80 bulls was collected
from field units reports under Network centres.

16

Database was prepared on conception rate of bulls
since 2000-01 till date and up-dates were made as per
the reports of current year. Field conception of buffalo
bulls ranged from 17.7 to 74.5 percent. Genotyping of
thirty-five buffalo bulls was done. Partial gene product
of Seminal plasma proteins was amplified by PCR in
bulls categorized under high, medium and low
conception rate, using bovine gene sequence based
primers. PCR product was polymorphic. Sperm
motility, rapid motility and Progressive motility varied
from 24 t0 64.5, 12.89 t0 51.06 and 7.5 to 355 percent,
as determined by CASA. Sperm head size varied
between 4.7to 12.5 percent. The genetic polymorphism
identified in this study has been related with the semen
quality attributes and conception rate in bulls. Percent
cleavage of the fertilized oocytes was studied using
semen from ten of these bulls. In vitro fertilization rate
was related with field conception rate. Biochemical
profiling (oxidative stress) of semen was done to
assess the metabolic status of spermatozoa. Activity of
oxidative stress managing enzymes as MDA, GPx and
SOD were estimated in a few bulls. Our findings
suggest that bubaline seminal fluid protein gene is
highly conserved with respect to bovine and PCR
product of partial gene is polymorphic with respect to
the sperm motility and conception rate in buffalo bulls.
Sperm rapid motility, ratio of progressive vs rapid
motility are considerable attributes for assessing
conception rate and so the fertility in bulls.
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Improvement of reproductive efficiency of buffalo is a
major program under which research on both male and
female reproductive aspects is undertaken at CIRB,
Hisar. This is looked after by scientists in the Division of
Buffalo Physiology and Reproduction, through
investigations in application of reproductive
biotechnology; which include integrated SOET and
MOET for faster multiplication of elite buffaloes, cloning
for conservation and multiplication of superior buffalo
germplasm and stem cell research in buffaloes. These
programs are under taken for faster multiplication using
modern biotechnological tools with current knowledge.

For increasing reproductive efficiency of female
buffaloes efficient estrus detection, early pregnancy
diagnosis and prevention and amelioration of infertility
including early embryonic mortality are the ongoing
research areas.

In the male buffalo's optimum production of quality
frozen semen from elite bulls for fast multiplication of
superior germplasm and its conservation includes
experiments to find more suitable cryoprotectants
for semen preservation and to see effect of
cryopreservation on integrity of buffalo sperm
membrane. As it is known that success of semen
freezing depends on numerous factors which are
peculiar to each species and optimized according to the
type of semen to be preserved. Buffalo spermatozoa
are more susceptible to freezing hazards than cattle

Central Institute for Research on Buffaloes

spermatozoa. Therefore, studies have been planned to
update assays to monitor deterioration in sperm
membranes, DNA, presence of apoptotic spermatozoa
and its relationship with fertility which may help in
selection of breeding bulls. To make best use of the
bulls existing with farmers, semen from the champion
bulls having prize tag from different competitions is
collected at the door of the farmer and is frozen in
laboratory of the institute. This semen is made available
to the owners of the bull as well as to the interested
farmers.

In the dairy animals milk is the most important product
and udder is the site for milk synthesis and its hygienic
delivery for human use. In this division udder function,
health and hygiene, changes during udder
development, changes and function in different
phases, gene expression of proteolytic systems and
growth regulators in the mammary gland and skeletal
muscles of buffalo are also being studied.

The ultimate aim of research is fulfilled when it is
transferred to the end users by symbiotic linkages with
farmers and field functionaries, publication of scientific
literature for farmers and motivation for adoption of
modern technologies through trainings in Al and buffalo
production. These technologies are transferred
through various Kisan Melas, Kisan Gosthis, Clinical
Camps and radio / TV talks, as well as through
specialized trainings.
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Integrated SOET and MOET

Eight donors were programmed for single and

multiple ovulations at induced or natural estrus

and superovulation during Dec-Jan. Eight donors

were flushed for single embryo. Two good quality

embryos (Morula and Early blastocyst) were

recovered and frozen. Subsequently, donors were

administered 580 mg FSH in descending dose

schedule. Animals were inseminated thrice with

frozen thawed semen of PT bulls. Donors were

daily monitored for follicle development and

ovulation. The superovulation treatment schedule

included.

« Startof SOV: D9/100of cycle

«  Hormone: FSH (Folltropin V) 20 mg/ml

« 05 54, 4-3, 3-2, 2-1(ml, morning and
evening) Total dose 580 mg

« PG on day 4 of treatment, Al 48, 60 and 72 h
after PG

« Nonsurgical embryo collection on d 6 of
superovulated estrus

Flushing media: DPBS + 0.1% BSA, Holding
media: DPBS+0.4%BSA

« U/S Examination daily/ alternate days from
start of SOV till flushing

Superovulatory response of treated donors was
characterized by:

« 3/8: Mid cycle ovulations within 60 h of SOV -
Largest DF attreatment (11.5,13.8,11 mm)

« 3/8: Mid cycle heats with regression of CL
during SOV treatment

+  2/8:Noasynchronous ovulation
«  Embryorecoveryisshowninthetable.
Donors programming at second cycle:

After a rest of approximately one estrous cycle all eight
donors were again put into SOET/MOET cycle.
Considering mid cycle estrus during SOV and ovulation
of large DF under progesterone dominant environment,
it was planned to aspirate large DF before start of FSH
treatment. Large DF were ablated using ultrasound
guided ovum pickup needle guidance.

Rebreeding of donors for normal pregnancy:

After SOET-MOET cycle, 6/8 donors were inseminated
to continue normal reproductive function.

Cloning for conservation and
multiplication

Tissue fixation: Plasma is used for fixing tissue for
initiation of primary culture to get fibroblast cells.
Plasma was harvested from blood collected from
healthy animal in tubes containing anticoagulant EDTA
or Citrate and stored frozen at -20 C, After thawing
plasmatubes onice, 100ul 0.5M CaCl, (1:5) isadded to
reverse the process for coagulation before usage of the
aliquots.

Primary culture initiation: Tiny drops of re-calcified
plasma were prepared in 25mm culture flask. Small
sub-dermal ear pinna tissue collected form buffalo
calves just after birth. After 1-2 days the cells start
coming out of the tissues and make primary culture.
These cells were passages after getting confluent
cultures.

Embryo recovery and transfer with SOET and MOET technologies

Cycle Technique Total [TotalembryosViable Embrygs Remark
flushings recovered recovered
1stCycle | SOET 8 2 2 Frozen
MOET 8 6 5 Atransfer/ 1 pregnancy
2ndCycle | SOET 7 1 1 1Transfer/1 pregnancy
MOET 8 17 13 8 transfer/ 3 pregnancy
4 Frozen (1transfer/0 pregnancy)
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Cell freezing: The fibroblast was recovered by
trypsinization. The time required for cells to detach in
the presence of trypsin varies depending on cell
density, age of culture and temperature of trypsin.
Therefore, instead of providing fixed incubation time in
trypsin, frequent checking under microscope was done
to assess complete trypsinization. The cells were
frozen using three cryoprotectants by using
standardized protocol.

Cell culture from superior calf: The ear pinna of a calf
from superior dam and bull was collected to initiate the
primary culture. The primary cultures grown successful
and resulted in cells which could be cultured up to 12
passages. The culture medium used for this purpose
was DMEM with 10% serum. These cells were
multiplied after 80% confluency. The cells were frozen
in 1ml aliquot in freezing medium with three cryo-
protectants.

Isolation, culture and characterization of
adult stem cells

Histological studies were conducted to see the effect of
fetal age (50-100 days of gestation) on composition of
mucosubstances in Wharton's Jelly from umbilical
cord. Mucosubstances or mucopolysacharides play
role in proliferation of cells. Matrix of umbilical cord at
all stages had heterogeneous cell population with
round, elongated and fibroblast like morphology.
Histological sections show two arteries and two veinsin
early fetus and one vein starts disappearing as the fetal
ageincreases.

In order to study the effect of growth factors (LIF, EGF
and FGF) on multiplication potential and passage time
for cells from amniotic fluid, umbilical cord matrix and
fetal fibroblast cells it was observed that the cells
cultured with growth factors started differentiating after
10-12 passages and instead of growing for longer time
stopped growing after differentiation. In continuation of
work on characterization of cell cultures for properties
of stemness through physical, biochemical and
molecular markers, cells from all sources (remaining) at
an interval of five passages were found positive for AP
staining. Karyotyping for amniotic fluid cells, umbilical
cord matrix cells and fetal explant cells indicate these
cells maintain a normal chromosome number up to their
respective maximum passage in culture.

Molecular characterization: The expression of
transcriptional factors Nanog, Oct-4, Sox-2A and
Sox-2B were in rest of the cell passages from all
sources in details are presented inthe table.

Sequencing: The amplimer sequences were aligned
with published sequences from other species and
homology was checked using the BLAST. A homology
range of 89-100% for all the four respective gene
sequences was seen with already submitted
sequences of species like Bubalus bubalis, Bos taurus,
Equus caballus, Mus musculus, Ovis aries and porcine
and Human DNA sequence.

Real time PCR for relative quantification: Changes in

Presence of transcription factors Nanog, Oct-4, Sox -2 A and Sox -2B in buffalo cells
amniotic fluid (AF), fetal explant (FE), umbilical cord matrix & amniotic membrane (AM)

at different passapges.

Tissue/Cells Nanog Oct-4 Sox-2A Sox2-B
AF P2t020 & I + I

AF P22

FE P2t030 + + + +

FE P35-45 + + +

AM-Tissue + +

AM-P10 & I &
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relative expression of transcriptional factors were
determined by quantitative real time PCR. Real-time
quantitative PCR was conducted with Q-PCR 600548
Kit (Stratagene, La Jolla, CA, United States) using
SYBR green fluorescence dye. The primers used for
Real Time PCR were the same as used for reverse
transcription.

Quantitative analysis: In AF cells the expression of
Nanog was down regulated in P20 in comparison at P2
cells while there was upregulation of Oct-4, Sox-2A& B
genes cells at P20 in comparison with P2 . The relative
expression in fetal explant cells showed that Nanog
expression was unregulated initially which
downregulate at advance stages. On the other hand,
expression of Oct-4 and Sox-2 was gradually
upregulated.

Plasticity of identified cells: These cells were given
differentiation treatment with standard protocols for ES
cells for osteogenic, adipogenic, neural cells and
pancreatic cells. Morphologically cells have shown
characteristics of respective cells. The cells were
positive for oilo red and alzirin positive on adipogenic
and osteogenic type cells. The molecular expression of

the respective cells were not expressed iRvaluation of acrosome integrity through Lectin-FITC assay

differentiated cells.
Semen production and dissemination

Semen collection was performed at the farmers' door
step and then transported to semen freezing lab for
cryopreservation. Under this project ~9000 semen
doses were frozen from eight true to breed prize winner
Murrah buffalo bulls kept by the progressive farmers.
Semen of some of these bulls is being used in Network
Project for progeny testing programme and also being
sold to the farmers for the breed improvement. Semen
of farmers' bulls was having optimum fertility in the field
and at institute farm. Post-thaw sperm motility was also
equal to that of semen collected and frozen in the
institute/laboratory.
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Effect of cryopreservation on integrity of
buffalo sperm membrane and DNA

Freezing-thawing of buffalo spermatozoa causes
considerable damage to motility apparatus, plasma
membrane and acrosomal cap, leakage of intracellular
enzymes and cause DNA damage in bull sperm. The
plasma membrane surrounds the entire sperm cell
holding together its organelles and intracellular
components and by its semi-permeable features
maintains the chemical gradient of ions and other
soluble components. If the sperm plasma membrane is
not functionally intact the sperm is considered
deteriorated (dead) and in vivo is not capable to
fertilize. Intact acrosome membrane makes sperm
capable of undergoing capacitaion changes and

Damaged

thereby allowing the acrosome reaction to occurs. So,
in order to know the effect of cryopreservation on
buffalo bull sperm functionality, the sperm motility,
kinetic parameters and viability was assessed by CASA
during different stages of cryopreservation and found
that total motility, progressive motility, rapid motility and
viability significantly reduced (54.6%, 24.0%, 41.4%
and 69.0%, respectively) in frozen thawed semen as
compared to fresh (77.8%, 48.3%, 72.3% and 90.5%)
and equilibrated semen sample (71.9%, 48.2%, 66.0%
and 90.5%). However, analysis of acrosomal integrity
during different stages of cryopreservation was
performed through Lectin-FITC assay, where intact
acrosome showed more intense fluorescence in the
acrosome region and lesser label in the remaining head
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region and a distinct ring was observed. However the
damaged sperm heads were stained throughout with the
same intensity and no ring was observed as shown in
figure. This assay was performed in fresh and
equilibrated semen sample showed 85-90% intact
acrosome whereas after cryopreservation 70-83% intact
acrosomes were recorded.

Gene expression of proteolytic systems
and growth regulators in Mastitis

All the lactating buffaloes of the institute farm were
screened for incidence of mastitis with the aid of
California Mastitis Test (CMT). A total of 13 lactating
buffaloes were found to be positive with CMT. Ten ml
milk samples of all positive cases with CMT were
immediately sent for Microbiological Culture (in
collaboration with HAU, Hisar) for confirmation of
mastitis, identification of microorganisms and
susceptibility to different antibiotics. A total of 11
samples out of 13 were found to be positive [5-
streptococci & Subclinical; 2-streptococci & clinical; 2
mixed (Staphylococci + Streptococci) & sub-clinical
and 2 Mixed (Staphylococci + Streptococci) & clinical].
Somatic cell count (SCC) of positive cases was done
manually. Based on SCC >5x10° cases were called
clinical and with < 5x10° cells subclinical. Milk samples
(50 ml) were taken from each affected quarter of udder
for RNA isolation. Milk samples were then processed
for further down-stream processing. Primers were
designed and synthesized from Sigma-Aldrich for
amplification of genes of proteolytic system (CAPN2,
Caspase-3, CTSD, UBC) and Growth regulators (IL-1 3,
IL-10, IL-12Aand IL-12B).

For RNA extraction, the freshly suspended somatic
cells and cells after 2-3 weeks of storage (at -20°C)
were used. Almost same yield of total RNA was
obtained from both the samples. The yield of total RNA
was found between 250-600 ng/ml. The total RNA
isolated with this protocol and with acceptable purity
(i.e. ratio 1.6-2.2) was used for first strand cDNA

Central Institute for Research on Buffaloes

synthesis. RNA integrity and quality was verified by
running the samples in 0.8% agarose gel
electrophoresis. The RNA samples were then treated
with DNase to remove any possible DNA
contamination.

Milk composition: Milk composition (fat %,
protein%, lactose%, Total Solids, Solid Not Fat) of CMT
positive cases were analyzed with automated milk
analyzer at different stages and results are shown in
Table.

Transcriptional analysis of HSP70 and
GHR genes

Buffalo calves were kept on two dietary intake levels.
Differential feeding for 90 days was completed with a
90-days realimentation period and three phase muscle
biopsies were obtained which were snap-frozen for
RNA analyses. RNA extraction using TRIzol method
and preparation of cDNA from biopsies was done for
Quantitative expression of HSP70 & GHR mRNA (in
collaboration with NBAGR). Further column DNAse
treatment (RNeasy Mini Kit, Qiagen) was done for all
the samples. Expression level of selected transcripts in
muscle tissues was validated by quantitative real-time
PCR using LightCycler 480 SYBR Green | Master Mix
(Roche) and analyzed on LightCycler 480 machine.
GAPDH was included as internal control for
normalization of data. Results were expressed in terms
of the crossing point (Cp) of the sample, the point at
which the fluorescence of a sample rises above the
background fluorescence. Final analysis of the data is
being processed.

Identification of early pregnancy
biomarkers

Based on farm records, ultrasonographic observations
and non-return / return to estrus at the end of normal
cycle length, weekly peripheral blood serum samples
have been collected from 8 pregnant and 5 non-
pregnant buffaloes, on days 0, 7, 14, 21, 28, 35 and 42
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Milk composition in subclinical, clinical and normal cases (Mean+SE)

Stage Density Lactose% Fat % SNF% Protein%
Clinical (N=11) 30.13+0.48 4.5740.13 6.74+0.44 9.07+0.18 3.65+0.07
Sub clinical (N=25) | 26.88+0.86 4.58+0.05 8.02+0.40 8.52+0.15 3.58+0.03
Normal (N=13) 26.91+1.10 4.73+0.11 8.50+0.72 8.62+0.17 3.64+0.04

of estrus / gestation. The serum was separated after
coagulation and stored with protease inhibitor cocktail
at -20°C for further analysis. From abattoir genitalia,
amniotic fluid, allantoic fluid and uterine cavity fluid
were collected from three gravid and two non-gravid
uteri. All uteri were associated with corpus luteum bearing
ovaries. The samples are kept frozen for further analysis.

Physiological

and genomic regulation
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process of follicular development, oocyte
maturation and embryogenesis

Research was undertaken on follicular profiling in
relation to superovulatory treatment of buffaloes
including superovulatory response monitoring. The
technique of ultrasound guided ovum pickup was
standardized and necessary ova, follicular cells and
follicular fluids were harvested during different
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Improvement of Feed Resources

Buffaloes are typical herbivores and are primarily
raised under crop-livestock sustainable production
system where crop residues and agricultural by
products constitute major available feed resources for
livestock. India, with limited feed resources, has to
economize feeding of buffaloes by maximizing
utilization of feed resources. In order to achieve this
objective, this institute has been working on various
research projects which can be broadly categorized
into following groups: a) determination of critical and
limiting nutrients and development of supplementation
strategies at farmers' level; b) unraveling diversity of
rumen microbes and development of means of rumen
manipulation to improve digestion of poor quality crop
residues and also to reduce methane emission; c)
development of suitable method of processing feed
resources and d) determination of requirements of
nutrients for economic buffalo production.

Effect of incorporation of limiting amino
acids rich supplements on growth and
maturity

All animals require amino acids (AA), the building
blocks of proteins required for optimal growth,
reproduction, lactation, and maintenance. To increase
the total AA supply to the small intestine, it has become
common practice to include supplemental rumen
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undegradable protein (RUP or bypass protein) to
rations of animals. Free AAare of little value in ruminant
diets because they are degraded rapidly in the rumen.
The relative proportions of each of the AA absorbed
should exactly match the animal's requirements,
because a shortage of one can limit the utilization of
others. Lysine and methionine are two limiting amino
acids. An alternate approach would be to include those
RUP sources which are rich in these limiting amino
acids or rumen protected amino acids (RPAA).
Therefore, an experiment was planned to study the
effect of feeding commercial RPAA i.e. lysine and
methionine to the growing buffalo calves on growth and
nutrient utilization. RPAA were supplimented @ 0.15 %
of the DM intake as follows: G-l ration as per
requirement, G-Il only lysine was supplemented, G-IlI
combination of lysine and methionine and G-IV only
methionine was supplemented and the growth trial
continued for about four and half months. The values
for DM intake per 100 kg body weight were 2.33, 2.40,
2.61and 2.40 in group I, 11, Il and IV, respectively. The
values of DM digestibility for corresponding groups
were 62.6, 65.4, 68.07 and 63.8%, respectively. The
growth rate in all the groups also remained comparable
and the values were 486, 533, 564 and 515 g/h/day,
respectively. The data analysis s in progress

23



Raising male buffalo calves for meat production

This project was initiated in September, 2010 with the
background that the male buffalo calves are let to die or
sold at a nominal price by the buffalo owners/dairies.
The buffalo owners perceive that the male buffalo calf
rearing is not economical and find it difficult to sell the

buffalo calves. The main objective of this project is to
evaluate the economical viability of male calf rearing for
buffalo broiler production and to improve the
profitability of buffalo production at the farmers'
doorstep.

Some dairy owners from the peri-urban areas of Hisar
district having male buffalo calves were selected for the
study. Detailed interview schedule on selected
variables-calf management practices, such as calf
population, disease pattern, calf mortality, health
management practices, feeding management of
calves, etc. were recorded. All the constraints were also
recorded. Experiment to be continued with more

R |

number of buffalo calves at farmers' doorstep to
evaluate the economical viability of male calves for
meat and to develop a package of practice (feeding) for
rearing these male buffalo calves at farmer's doorstep.

Studies on feeding of filter press mud waste to
growing buffalo calves

Filter press mud waste is a byproduct of sugarcane
industry. Two experiments on buffalo calves were
undertaken to assess the possibility of feeding of filter
press mud waste (FPMW) as partial replacement of
concentrates mixture and to make the animal ration
economical. FPMW was found to contain good amount
of nutrients in terms of crude protein, ether extract and
alsorich in essential minerals like zinc, manganese and
copper. Its procurement price at the sugar mill is about
Rs 15/- quintal plus transportation cost. The study
concluded that filter press mud waste in dried form, can
be incorporated in any conventional concentrate
mixture at 25% level for growing buffalo calves without
any ill effect on their health, thus reducing the feeding
cost by 10-15%.

Effect of Fenugreek seed (Trigonella foenum-
graecum) supplementation

Fenugreek (Trigonella foenum-graecum) has been
known for a long time for its medicinal properties and in
recent years its beneficial effects on health,
physiological attributes like galactogogue, digestive
stimulant, cholesterol lowering and antioxidant effects
have been evidenced in animal studies and human
trials. Farmers often supplement fenugreek (methi) to
their animals for improving general health status of the
animal. However, reliable experimental evidence for
dosage regimen and its effect on various physiological
attributes are not available in buffaloes, therefore, the
present study has been designed to evaluate some of
these aspects. Twenty freshly calved buffaloes were
selected and divided into two groups i.e. control and
treatment. Treatment group was supplemented with
fenugreek seed powder at the rate of 600 mg/per kg
body weight in their conventional farm ration.
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Supplementation started soon after calving and
continued up to first Al in cyclic buffaloes and up to 60
days in acyclic buffalo. Five ml blood was collected in
vacutainer tube containing heparin for hematology
analysis and separation of plasma. Observation on
reproductive efficiency was done with the help of ultra
sonography of reproductive tract at regular interval to
see the cyclicity of animal and uterine involution. Health
status of experimental buffaloes is being monitored and
analysis of datais in progress.

Evaluation of MFSH-4 multicut sorghum fodder

Five varieties of sorghum available in the market
namely Ankur safed Sudan (V-1), Nuziveedu 1899 (V-
2), Vibha White Pearl (V-3), MFSH-4 (V-4) and Desi
Red Jawar (V-5) were sown in 20 acres of land and
each variety was sown in 4 acres of land. Seed rate of
each variety was 20.0 kg/acre. 25 kg DAP and 25 kg
Urealacre were added as basal dose and 25kg
Urealacre was addes as top dressing per cut. The
average Yield was 183.45, 189.08, 179.20, 225.75 and
166.78 quintals per acre in V-1, V-2, V-3, V-4 and V-5
groups respectively. These five varieties of sorghum
were fed to the lactating buffaloes. The experiment was
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conducted for 4 months.The buffaloes were divided into
five groups on the basis of their milk yield. The average
milk production during the experimental period was
6.910,6.825,6.900, 7.060 and 6.000 kg/day in V-1, V-2,
V-3, V-4 and V-5 fed group respectively. Milk fat
percentage was 8.15, 7.91, 7.88, 8.04 and 8.38 in the
above groups. The data is being analysed

Feeding of protected fat on high yielding buffaloes

An experiment on 24 high yielding buffaloes (Milk Yield
> 8 Kg) divided in two groups (treatment and control, 12
each in few dairies in the vicinity of the Hisar district was
conducted. The protected fat in powder form was
obtained from GADVASU, Ludhiana. This fat is being
supplemented to the treatment group @ 1.5% of the
milk yield (i.e. 150 g/day to animals yielding 10 kg milk).
Most of the buffaloes in the experiments calved in
November and December. The recording of milk yield
and quality were done for whole lactation. A significant
improvement in the production performance was
observed in the supplemented group. Further blood
samples were collected from five animals each of the
two groups and compared them for various blood
parameters. No significant effect was observed in the
blood profile of the two groups except for few
parameters.

Field study on bypass protein supplementation

An experiment on twenty five animals was carried out
under the field conditions in three groups. One group
was control where the traditional feeding in the farmers
field was not disturbed, Second group (treatment group
) where bypass protein material was supplemented
@1% of milk yield over and above the traditional
feeding. The third group (treatment group Il) was
replacement group where equivalent amount of
traditional cotton seed cake was replaced by 500 gm of
bypass protein material keeping the group iso-
nitrogenous and iso-energy with the control group. The
experiment was conducted for three months and the
data were recorded on the milk yield and quality on
weekly basis. The data is being analysed.
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Studies on environmental pollutants and
toxicants

The water samples from sewage waste and canal has
been collected on monthly intervals. The analysis for
heavy metals viz. Pb, Cr, Co and Cd is to be done.
Fodders grown in different seasons have been
collected from the fields irrigated with sewage and
canal water of our institutes' farm. The samples have
already been analysed for sorghum crop and the
samples of oats and berseem is being analysed.
Micronutrient and heavy metals contents analysis
using AAS is yet to be done. For developing the
database on aflatoxin contamination in animal feeds
and fodder commonly fed to animals 132 samples have
beenanalysed.

Predominant culturable fibrolytic fungi in
buffalo rumen

Compositions of Anaerobic fungi in rumen content of
buffaloes were evaluated by culture and morphological
analysis in straw, berseem, jowar and mustard based
diet. In all cases polycentric fungi Orpinomyces and
Anaeromyces were found to be predominant. Similarly,
the most predominant phylotype of rumen fungi were
identified in buffalo rumen content by culture
independent method that is preparation and
sequencing of ITS library. Out of 140 sequences, 99
sequences clustered with sequences of strict
anaerobic fungi were utilized for further analysis and 41
sequences phylogenetically affiliated to aerobic fungi
were excluded. Out of the 12 operational taxonomic
units (OTUs) of anaerabic fungi, 10 (97 of 99 clones)
were affiliated with the genus Orpinomyces, indicating
that the phylotypes belong to the genus Orpinomyces
are the most dominant component of anaerobic fungal
community in rumen of buffaloes. Other OTUs were
affiliated with genus Caecomyces (1 clone) and
Cyllamyces (1 clone). It was concluded that
Orpinomyces phylotypes are the most dominant
anaerobic fungi in rumen of buffaloes. Effective
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strategies can be made to stimulate the growth of
Orpinomyces phylotypes to increase fibre digestion in
rumen of buffaloes.

Rumen microbial diversity and impact of

additives on methanogenesis and
utilization poor quality fibrous feeds

120 clones of archeal 16sRDNA clone library were
sequenced and sequence data were subjected to
BLAST and phylogenetic analysis to assess diversity of
archea in rumen of buffaloes. The study indicated
predominance of Methanobacterium genus in rumen of
buffalo. For study of diversity of culturable fibre
degrading bacteria 60 isolates of fibre degrading
bacteria were isolated by repeated subculture and re
isolation of colony. The isolates were preserved and
genomic DNA of isolates were PCR amplified using
universal bacterial primers for 16S rDNA. About 20
clones (each) of bacterial, archeal and SRB 16S rDNA
clone library of buffalo rumen community DNA were
prepared, plasmid isolated and verified for insert. In-
vivo rumen fermentation trial and feeding trial has been
completed with the best isolates of fibre degrading
bacteria and sulphate reducing bacteria. The data of
feeding experiments are being analysed.

Studies on the relationship of feed
utilization, growth rate, milk production
and its composition with genetic
improvement

Genetic improvement programme in buffaloes has
been going on in the country during the past fifty years
under the AICRP and Network modes. Asaresultlarge
amount of data/information has been generated on
various production and reproduction aspects.
Improvement in performance, however, has not been
related to the nutrient inputs provided to the animals.
Neither nutrient utilization studies have been
conducted in animals (males as well as females) under
specific sets of animals. As nutritional inputs constitute
over seventy percent of the buffalo production
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are of paramount importance; as improved animals
would required quality/specified nutrients to become
more useful asset to their keepers.

The studies being undertaken under the project are,
therefore, planned to assess and establish relationship
of nutrition (feed inputs) with performance
(improvement) in buffaloes at the institute especially
under the network mode (as per the availability of data
for various sets over the years and availability of
animals of existing sets for conducting digestibility/
metabolic studies wherever necessary). During the
period under report, data pertaining to the feed
consumption (green, dry, concentrate) and milk
production (total, per head (overall), herd average and
wet average) by the CIRB herds (Murrah at Hisar and
Nili-Ravi at Nabha) was mined and tabulated yearwise
for the period from 1992-93 to 2006-07. Averages of
results of this data were analysed for the three five
yearly periods (1992-97, 1997-2002, 2002-07).
Further mining of data on production and reproduction
parametersisin progress.

Rumen ecosystem and its manipulation

Anaerobic microorganisms (protozoa, bacteria and
fungi) inhabiting the rumen possess specific
characteristics enabling them to survive and proliferate
under various feeding situations. Their cell mass and
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the end products from their fermentation are digested
and absorbed to nourish the host ruminant. The rumen
is still considered as a ‘black box' and more so in
buffaloes. Therefore, the project aims to gain and
further improve the understanding of factors which
control digestion and metabolism in ruminant animals
especially buffaloes on common farm rations, with
reference to the activities and contribution of the three
groups of microbes.

Necessary background information/data were
gathered and analyzed during the period under report.
Further, microbial and biochemical aspects were
studied in the rumen of fistulated buffalo steer given
diets of 15% concentrate mixture plus 85% wheat straw
(poor) or sorghum (medium) or berseem (high quality).
Proximate composition of feeds and observations on
microbial and fermentation aspects of the rumen on
various diets were recorded. Further work (in- vitro
studies) are being undertaken in the project.

Impact of exogenous enzymes
supplementation on the digestibility and
growth of buffalo calves

Exogenous enzymes (Cellulase and Xylanase) were
supplemented through the diets to the growing heifer.
Digestibility trial was conducted on 12 heifers. It was
observed that digestibility of DM and OM was improved
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In this project on development of training modules nine
trainings programmes of week's duration were
organized for different categories of respondents in
which 254 farmers/entrepreneurs/iwomen/youth were
trained. Pre and post evaluation of each training
programme was done. Training need of different
catogries of respondants was worked out. On the basis
of training need scores training modules for
entrepreneurs, farmers, youth and women were
developed.

In the training module for entrepreneurs following four
items were included as they desired that they should be
given information on some new technologies like
preparation of mineral mixture, preparation of complete
feed blocks, care and management of calves for meat
production and importance of reproduction, heat
detection and therapeutic control of estrous. They were
also given additional information on feeding, care and
management of different categories of buffaloes. Their
training contents constituted 50% theory and 50%
practical. With regard to the training contents for
farmers, it was considered that there should be 60%
practical and 40% theory. It was also planned to cover
almost all the aspects of buffalo husbandry so that they
are given comprehensive training on buffalo husbandry
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in one week. As far as training contents for youth are
concerned they specially desired to include nutrients in
concentrate mixture and importance of reproduction in
buffaloes. They also wanted that half of the time each
should be devoted to theory and practical, respectively.
It was also found that majority of the youth were in favor
of a duration of 15 days. Perhaps they wanted more
information on different topics to pursue it as a full time
enterprise. Women also wanted 60% practical and 40%
theory. Feeding requirements of dry, milch and
pregnant buffaloes, management and reproduction of
buffaloes during heat and importance of Al in buffaloes
were the topics which were considered most important
as they showed keen interest in feeding and
reproduction of buffaloes.

The effect of washing frequency on the physiological
responses and performance of Nili-Ravi buffalo calves
was studied in hot summer. Thirty calves aged 4-6
months were divided into three uniform groups of ten
each. The calves of group A, B and C were washed two
(9a.m. and 3 p.m.), three (8 a.m., 12 noon and 4 p.m.)
and four (8 a.m., 11 a.m., 2 p.m.and 5 p.m.) times in a
day, respectively. They were washed with water for 5
min at a stretch. The results showed that the mean total
dry matter intake increased with the increase frequency
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of washing. The highest mean daily body weight gain
was recorded in group C followed by group B and A.
There were statistically significant (P<0.05) differences
between the three washing groups. Calves were more
comfortable with increase number of washing in a day
in hot summer. The rectal temperature, pulse rate and
respiration rate also varied significantly (P< 0.05)
between the three experiment groups. It was concluded
that daily four times washing during hot summer
months had more beneficial effects over three and two
times washing of young Nili-Ravi buffalo calves to
decrease rectal temperature, pulse rate and respiration
rate and to increase average feed utilization and daily
gain under tropical climate.

Impact Analysis of training on calf
management prcatices

Improvement in calf management practices to lower
mortality rates and adding new dimensions of rearing
calves for meat industry was a need-based issue for
farmer's trainings held during current year. Pre and post
evaluation of the training programme was conducted.
Impact assessment of the training was done by
developing a Questionnaire, comprising of 32
questions, as an evaluation tool for farmers trainees /
respondent's attitude towards acquisition/adoption of
improved scientific buffalo hushandry practices during
training. Questions, related to healthy calf
management practices for improving survivability rates
of calves were attended by the responding buffalo
keepers under different age groups before the lectures/
discussions on the said issues and after the
discussions. Analysis based on the knowledge test and
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Judging Scores ascribed to each question revealed
that farmers across different age groups differed
significantly in opinion in at-least nine calf management
practices on colostrum feeding for reducing mortality
and wastage of germplasm like age at weaning, time at
which solid feeding is initiated, time at start of colostrum
feeding, impact of late colostrum feeding, vigilance
towards mortality rates in calf and their impact on
buffalo husbandry as a whole, etc. Data on colostrum
feeding, particularly with respect to their pre-training
and post training exposure were analyzed.

Colostrum based dietary formulations for
calf health

Surplus colostrums was dried under control
temperature and pressure, maintaining the quality by
‘Spray Drying' method to improve the keeping quality
of nutrient rich base dietary constituent for newly born
calves. Optimization of temperatures and pressure
conditions for developing moisture free, cream colour
dry colostrums powder with maximum vyield is done.
Incidence of adherence of sticky powder on the wall of
drying tower was reduced by 30% to achieve higher
yield in dry powder. Dry matter was estimated in
buffalo milk. Air-drying under regulated speed of
rotation and permissible drying temperature were
also tried. Dry colostrums obtained from the two
methods are subjected to study quality of powder
obtained. Analysis is underway. Physiochemical
changes of powder are analyzed using NMR studies.
Product will be fed to calves to study it's effect on
health and body weight. Study may help in developing
colostrums bank in future.
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Development of Techno

L3

L

iogies and their

Transfer to End Users Since Inception

Production and maintenance of superior
germplasm

Murrah and Nili-Ravi bulls of high genetic potential are
bred at the Institute and its Sub Campus, Nabha. Young
bull calves are selected on the basis of dam's milk yield
and reared under intensive management system. The
production potential of bulls is evaluated through
progeny testing. The Institute has so far sold more than
432 Murrah bulls and 226 Nili-Ravi bulls of high genetic
merit to village Panchayats and developmental
agencies. These are expected to contribute towards
overallimprovement. Asimple, reliable and economical
method for freezing of buffalo semen has been
developed. The improved procedure has been shown
to be effective even to freeze the static ejaculates
successfully a phenomenon specific to buffaloes which
greatly reduces the efficiency of utilization of buffalo
semen for artificial insemination.

Embryo transfer technology

Efforts have been made in developing and improving
the embryo transfer technology for buffaloes which has
resulted in the production of 16 calves at this Institute.
Technology for large scale production of in-vitro
matured and in-vitro fertilized embryos using slaughter
house ovaries has been developed. Future projections
include production of calves from IVM/IVF embryos and
embryo micromanipulation. The embryo cryopreservation
technique has also been standardized. For rapid
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multiplication of superior female germplasm in
buffaloes, the technique of in-vitro fertilization has the
potential. This technique has been standardized for in-
vitro maturation of oocytes obtained from abattoir
ovaries followed by their in-vitro fertilization and culture
of the resulting embryos to transferable stage. The
technique will be of immense use for faster
multiplication of elite germplasm and progeny testing of
bulls after collecting oocytes from live animals.

Sexing of IVF produced embryos

Sexing of in-vitro produced embryos was successfully
done with PCR technique using boving primers.
Micromani-pulation of the embryos was done for
obtaining biopsy for sexing.

Ultrasonography for monitoring ovarian
activity

The non-invasive technique of ultrasonographic
scanning was used for diagnosis of ovarian activity in
pre-pubertal heifers, peripubertal heifers and parous
buffaloes. The technique is very useful for detecting
follicular dynamics and luteal structures in ovaries.

With the use of this technique, time of ovulation
following estrus induction and synchronization therapy
can be predicted very precisely to allow fixed time
insemination without the need for estrus detection. This
resulted in high fertility at induced estrus in anoestrus
buffaloes and buffalo heifers. The technique proved
very useful in modifying the conventional treatment

Annual Report 2010-11



protocols according to the pre-treatment ovarian
picture for obtaining maximum success rates for
induction of estrus.

Early pregnancy diagnosis and fetal sex
determination

Sonographic technique was used for confirmatory
diagnosis of pregnancy in buffaloes as early as 25 days
post insemination. Furthemore, fetal sex determination
was made at day 55 postinsemination based on the
location of the genital tubercle.

Estimation of gestational age

By ultrasonography fetal age can also be assessed
accurately that is useful in better management of
pregnant buffalo at the time of calving. The length of
gestation in buffalo can be estimated by following
standard chart that is plotted for crown-rump length of
buffalo fetus on different days post-insemination. When
this plot was used for determining the age of fetus in
pregnant buffaloes of unknown mating, the exact date
of mating (£days) could be predicted using this chart.

Ovsynch plus protocol for estrus
induction

Anestrus, either in pubertal heifers on in postpartum
buffaloes, is the primary cause for low reproductive
output of buffaloes. Anestrus is the state of ovarian
acyclicity, reflected by complete absence of sexual
activity, with no manifestation of estrus signs. The
condition is associated with the presence of static
ovaries, and though follicular development may occur,
none of the ovarian fofficles becomes mature enough
to ovulate. In anestrus animals, doninant follicles (DF)
underwent atesia instead of ovulations, possibly due to
inadequacy of preovulatory LH surge. Analysis of
ovarian response of anestrus buffaloes to 'Ovsynch’
protocol revealed that only the buffaloes with a large DF
(>9mm) at the time of first GnRH injection respond well
to this treatment. However, such an accurate
assessment of follicular size is difficult under field
conditions with routine per-rectal palpation. Hence, to
ensure consistently similar ovarian follicular picture of
allanestrus buffaloes at the time of first GnRH injection,
we developed a new protocol and named it ‘Ovsynch
Plus." In this protocol, an injection of PMSG is
administered 72 h prior to first GnRH injection of
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Ovsynch treatment, in order to support ovarian follicular
development so that at least one large follicle is
available 72 h later for responding to the first GnRH
injection with ovulation/ luteinization. Resulting luteal
structure in the ovary is subjected to luteolysis by PGF
given 7 days later. Further administration of GnRH
ensures synchonous ovulations of preovulatory follicles
to allow fixed time insemination of treated animals.

Induction of lactation

Farmers rear the dairy animals for milk production and
livelihood but they are commonly facing the problems of
conception failure, long calving interval, anoestrous,
cystic ovaries, specific abortions and repeat breeding.
They can benefit from the technique by inducing such
animals into lactation and reduce herd culling losses
and replacement costs by this therapy. The buffalo is
weighed and appropriate dose of hormones, Estradiol-
17b and progesterone (Sigma Chemicals Company,
USA) each @ 0.1 mg/kg body weight/ day is calculated
for seven days therapy. The hormones are dissolved in
7 ml absolute ethanol each and stored in separate
tubes. On the day of treatment, 1 ml of each hormone
solution is mixed together and 1 ml of this mixture is
administered in the morning and evening at an interval
of 12 hours subcutaneously. Site of injection is kept
alternating from left to right side in the prescapular
region. The injection schedule is repeated for seven
consecutive days. Thereafter, on day 17, 19 and 21 of
treatment, 10 ml Largectil injection and on day 16, 18
and 20, injection of 20 mg of Dexamethasone are also
given intramuscularly. From 15th day onwards upto
21st day of the start of treatment, udder massage is
given for fifteen minutes each in the morning and
evening daily to simulate milk let-down. This practice is
followed till the udder is turgid with milk, which is usually
around 21st day of treatment, when milking is started.
The milk becomes normal in physical and chemical
properties within 10 -15 days of start of milking and the
amount of milk yield increases with time. Almost 60-75
percent of the buffalo's milk yield potential can be
achieved following induced lactation.

Colostrum feeding for higher growth and
better calf survivability

Higher levels of absorbed immunoglobulins within 16 h
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of birth reduce the mortality in calves and result in faster
growth rate by 20-22 percent. High titre of circulating
immunoglobulins in calves at an early age of 24 h
showed the association with weight gain upto the age of
2 years. Status of immunoglobulin levels at such an
early age could also predict the health status of calves.
A critical level of these blood proteins required for the
survival of calves has been assessed.

Supplementation of antioxidants for
higher immunolobulin production and
absorption

The nutritive value of low-grade roughages and straws
available in the country can be improved if these straws
are given 4 percent urea treatment at 35 percent DM
and 65 percent moisture and are ensued / stacked for a
minimum period of 30 days. These can become a
complete maintenance ration when fed ad-lib alongwith
3-5kg green fodder, 50 g mineral mixture and salt each
to the adult buffaloes. Protein content of straw is raised
from 3.0 to 7.0 percent and energy content in terms of
TDN (Total Digestible Nutrients) is raised from 40 to 50
percent. The technique involves : 4 kg urea dissolve in
200 liters of water and spray it on one quintal of wheat
straw and mix it thoroughly just like Sanni is prepared
by the farmers. In this way urea treated straw can be
ensued for 30 days. Open the pit after 40 days or stack
after 10 days and straw is ready for feeding to adult
animals. By feeding ammoniated wheat straw ad-lib +
green berseem ad-lib + 1.5- 2.0 kg available grinded
cereals like wheat/barley/maize, a body weight gain of
500-600g/h/d can be obtained in growing buffalo calves
(6-12 months) and this technology can easily be
adopted by the farmers.

Conservation of green forages as hay or
silage

The commonly grown fodders in India are legumes like
berseem, lucerne or cowpea and non-legumes i.e.
maize, bajra (pearl-millet), sorghum, oats, barley,
guinea grass, rye grass, napier grass etc. Legumes are
recommended for hay making, whereas, nonlegumes
are preferred for silage making.

Hay- making

The available legume crops have sufficient protein
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content and they can be conserved by drying carefully
into good quality hay which can replace the costly
concentrate mixture in the growing and lactating
buffaloes. The main legume crop is the berseem, which
Is surplus with the farmers in the month of March and
April particularly in Northern India.

Silage making

Silage is generally prepared by wilting non-legume
forage crops in the field and then chaffing (if required)
the material at 35 percent DM. The fodder is pressed
thoroughly and covered properly to create anaerobic
environment. The silage is ready after 40 days and has
the same nutritive value as the green crop.

Uromol preparation

Uromol is a compound prepared by heating urea and
molasses in the ratio of 1 : 3 and then mixing it with
equal amount of wheat bran/deoiled rice bran. Four kg
urea along with 12 kg molasses is slowly heated in a
container for 30 minutes. Then equal amount (16 kg) of
wheat bran or deoiled rice bran is mixed in it and the
mixture is cooled to room temperature. This material
contains 36 percent DCP and 72 percent TDN and can
replace conventional compound feeds in the ration of
buffaloes yielding 8-10 litres milk/day.

Ureamolasses mineral blocks (UMMB)

Urea molasses mineral blocks are prepared in the
same way as Uromol, except with the addition of
mineral mixture, saltand binder. By ad-lib feeding these
blocks along with other feed ingredients, about 20
percent of the conventional concentrate mixture can be
saved. UMMB prepared by the ‘cold process’
technology has yielded even better results.

Areaspecific mineral mixture

Surveys of feeding practices carried out in the villages
of Hisar district revealed deficiencies of essential
minerals like calcium, phosphorus, zinc and
manganese in 70 percent buffaloes. These buffaloes
were given specially developed mineral mixture in their
ration. Seventy per cent of the buffaloes conceived
within a period of 2-4 weeks after feeding area specific
mineral mixture.

Superiorisolates of anaerobic fungus
Superior isolates of anaerobic fungus isolated and
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Women and Gender Issues

In Haryana women immensely contribute to animal
husbandry activities. In fact, they are the real stake
holders of buffalo hushandry as they devote more
than 8 hours of daily productive labour to different
activities like feeding, bathing, milking, cleaning and
processing the milk. Since, buffalo production takes
place around the house, the role of women is
paramount. Therefore, in order to popularize
improved buffalo husbandy practices among
women, a day's programme on Dairy Farming was
organized for women of Siswal village on Feb 7th,
2011. In this programme 35 women of the village
participated. The women were given lectures on
feeding, breeding, colostrum feeding, common
diseases in calves and buffaloes by the scientists of
the institute. A visit to the animal farm was also

sff

arranged. Question-answer session was also
organized during the occasion. Keen interest was
shown by the women as they asked questions
pertaining to identification of heat symptoms,
balanced feeding for different categories of
buffaloes, colostrum feeding in calves and health
practices.

A similar training programme was organized in
village Dabra. In this event 35 women of the village
participated. Scientists of the institute delivered
lectures on different aspects of buffalo husbandry
viz. health and deworming of animals, advantage of
artificial insemination, colostrum feeding in calves,
balanced feeding for different categories of
buffaloes.
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Research Co-ordination and Management

Quinguennial Review Team

Indian Council of Agricultural Research constituted
QRT for Central Institute for Research on Buffaloes
under the chairmanship of Dr VK Taneja Vice
Chancellor, GADVASU, Ludhiana to review the
research, extension and development activities of the
institute for the period from 2006-2010. Dr. SK Jand,
Dean, Post-graduate Studies, GADVASU, Ludhiana,
Dr. Bhupinder Singh, Ex-Principal Scientist, NDRI,
Karnal, Dr. KR Rao, Chief General Manager,
NABARD, Mumbai, Dr. AK Sinha, Ex-Dean,
Veterinary College, Ranchi, Dr. MK Agnihotri, Jt.
Commissioner (M&MP), New Delhi were other
members of the QRT team. Dr. Inderjeet Singh,
Principal Scientist, CIRB Hisar was member
Secretary of the QRT team. After detailed
deliberations the final report of the QRT was
submitted to the council on February 23, 2011.

Research Advisory Committee

The XIlII meeting of RAC was convened on May 7,
2010. Initiating the discussion, Chairman RAC Dr. SK
Ranjhan stated that India has come out as a leading
exporter of meat and stressed the need to look into the
quality aspects of buffalo milk, meat and its products to
conform to International standards. Dr. CS Prasad,
ADG (AN&P) opined that we must look into the newer

perspective of assessing the feed quality which has
been put forth in the feed regulations. Dr. RK Sethi,
Director CIRB presented the action taken report on
recommendations on Xl RAC meeting. The RAC
members pointed out that multiplication of Nlli-Ravi
germplasm and maintaining the elite herd of animals
should be the first and foremost priority of the sub
campus.

Institute Research Committee

During the period, first IRC meeting was held on
September 10, 2010. In this meeting under
Improvement of reproductive efficiency, eight new
research projects were approved by the IRC. Under
Genetic resource improvement and Feed resources
utilization and improvement one project each was
approved. Under Improvement of management
practices six new projects were approved by the IRC.
The completed projects were also discussed by the
IRC. The IRC also discussed 16 ongoing projects
pertaining to different research programmes of the
institute. Second meeting during the period 2010-11
was held on March 25, 2011. In this meeting five
completed projects were discussed atlength and one
new project was also approved. All the 25 ongoing
projects pertaining to differentresearch programmes
oftheinstitute were also discussed.
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Institute Management Committee

The 19" meeting of Institute Management Committee was held on May 07, 2010 at CIRB, Hisar and the 20" meeting
was held on February 23, 2011 at NASC Complex, New Delhi. Chairman welcomed all the members of Institute
Management Committee and Dr VKTaneja, Vice Chancellor, GADVASU, Ludhiana and Chairman, QRT. Progress
made by the Institute in research, infrastructure development (works), human resource development, overall
organization/management and audit and accounts during the intervening period was highlighted. The Management
Committee was highly satisfied with the achievements performance of the Institute.

Institute management committee

Dr. R.K. Sethi, Director, CIRB, Hisar Chairman
Director General, Animal Hushandry & Dairying, Haryana, Panchkula Member
Director, Animal Hushandry, Punjab, Chandigarh Member
Dean, College of Veterinary Sciences, CCSHAU, Hisar Member
Shri Chitale Vishwas, Chitale Milk, At Post Bhilawada, Distt. Sangli, Maharashtra Member
Choudhary Ved Pal, Ex. Dy. Speaker, Haryana Vidhansabha Member
Dr. Inderjeet Singh, Pr. Scientist, CIRB, Hisar Member
Dr. S.M. Deb, Pr. Scientist & Officer-in-charge, Sub-campus, Nabha Member
Dr. V.B. Dixit, Pr. Scientist, CIRB, Hisar Member
Dr.A.S. Khanna, Head, Animal Breeding, CCSHAU, Hisar Member
ADG(AN&P), ICAR, Krishi Bhavan, New Delhi Member
Sr. Finance & Accounts Officer, NDRI, Karnal Member
Administrative Officer, CIRB, Hisar Member Secretary
19th Meeting of
Institute Management Committee
(May OF, 2014
T T e e A,
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Improvement of Livestock and Poultary in
India, GB Pant University of Agriculture and
Technology, Pantnagar, October 22-23, p114.

Singh MK, Singh KP, Kumar D, Shah RA, Anand T,
ChauhanMS, Manik RS, Singla SK and Palta
P (2011). Induced differentiation of buffalo
embryonic stem cell into mouse-like cells.
International Conference on Frontiers in
Reproductive Biotechnology & 21% Annual
Meeting of ISSRF, NDRI Karnal, Feb. 9-11,
p137.

Singh P, Kumar D and Kumar P (2011). Application of
CASA for semen evaluation. “Advances in
Applications of Dignostic Techniques in
Veterinary Theriogenology”, GADVASU,
Ludhiana, Feb 16 -8 March, p49-60.

Tantia MS, Vijh RK, Mishra BP, Kataria RS, Vijh PK,
Bhasin V, Sikka P, Pandey AK, Yadav SP,
Sethi RK, Joshi BK and Reecy JM (2010).
Buffalo (Bubalus bubalis) Whole Genome
Sequence initiative. Presented in ISAG 2010:
Proceedings page no; (Posterno: 2043).

Yadav |, SharmaA, Kumar R, Phulia SK, Jain VK and
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Sridhar (2011). Evaluation of therapeutic
efficacy of Vitamin A and Serratiopeptidase
in clinical mastitisin buffaloes. Proceeding of
29" Annual ISVM Convention and National
Symposium on “Recent Developments in
Diagnostics and Therapeutic Including
Applications of Nanotechnology in
Veterinary Medicine”, Dept. of Vety.
Medicine, Mumbai Veterinary College,
Maharashtra Animal and Fishery Sciences
University, Mumbai, February 17-19, P31

Yadav |, SharmaA, Kumar R, Phulia SK, Jain VK and

Sridhar (2011). Some investigations on
clinical mastitis in buffaloes. Proceeding of
29" Annual ISVM Convention and National
Symposium on “Recent Developments in
Diagnostics and Therapeutic Including
Applications of Nanotechnology in
Veterinary Medicine”, Dept. of Vety.
Medicine, Mumbai Veterinary College,
Maharashtra Animal and Fishery Sciences
University, Mumbai, February 17-19, P31-32.

Invited lectures
Chaudhary AP and SinghKP (2011). Characteristics,

performance and production system of
Banni Surti and Mehsana buffalo breeds of
Gujarat. National Symposium on Diversity of
Buffalo germplasm in India, CIRB, Hisar,
February 1-2.

Das KS (2010). Transportation and marketing of

small ruminants. Training programme on
“Role of small ruminants in food industry”
sponsored by Punjab State department
under Rastriya Krishi Rojgar Yojana (RKRY)
organized by Department of Livestock
Production and Management, College of
Veterinary and Animal Sciences,
GADVAGU, Ludhiana for three groups of
10-11 numbers of Veterinary Officers of
Punjab State on 4-6 October, 18-20 October
and 1-3December, pp-50-56.

Jerome A, Balhara AK and Singh | (2010). Molecular
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tools in diagnosis of reproductive disorders
International Symposium on “Biotechnologies
for Optimization of Reproductive Efficiency
of Farm & Companion Animals to Improve
Global Food Security & Human Health” &
26"Annual Convention of ISSAR, Pant
Nagar, November10-12.

Kumar Dharmendra (2011). Stem cell isolation and
culture. Training workshop on “Assisted
Reproductive Technologies : In small
ruminants” Centre of Animal Biotechnology,
FVS&AH, SKUAST-K, Srinagar, March 16-22.

Paul SS (2010). Harnessing rumen microbial
diversity of buffaloes for improved
productivity. 7" biennial ANA conference,
Bhubaneswar Dec17-19, p84-87.

Punia BS (2010). Utilization of non-conventional
feeds for ameliorating milk production in
dairy animals in India. All India Dairy
Husbandry Officers’ Workshop on Animal
husbandry and Dairy Technologies for Food
and Nutritional security and Empowerment
of Farmers, NDRI, Karnal, Haryana, India
Dec. 3-4,2010, p. 18-22.

Punia BS (2010). Utpadan mein santulit aahaar ka
mahatav — training on Awareness among
scheduled caste farmers about balanced
feeding and distribution of inputs for the SC
youths, CCS HAU, Hisar Haryana, Nov 23-
29,2010.

Sethi RK (2010). Genetic improvement of buffaloes
for milk production. National Symposium
“Conventional and Modern Breeding
Technology for Genetic Improvement of
Livestock in India. GBPUAT, Pantnagar.
October22-23,2010.

Sethi RK (2011). Strategies for utilization of
variability for genetic improvement in
buffaloes. National Conference on New
Horizons in Animal Breeding Technologies
for Accelerating Livestock Production and
Health; IVRI, Izatnagar on January 20-21,

Central Institute for Research on Buffaloes

2011.

Sethi RK (2011). Buffalo breeding policy in India.
Proceedings National Seminar on Buffalo
Germplasmin India. CIRB, Hisar February
1-2,2011.

Sethi RK (2011). Genetic Improvement Program of
Buffaloes in India. “Databases and
Softwares for Analysis of Animal Genetic
and Breeding Data” under Centre of
Advanced Faculty Training (AG&B) at
NDRIKarnalon10.3.2011.

Sethi RK (2011). Buffalo Rearing for Livelihood
Opportunity in India. National Symposium
on “Optimizing Forage Production and
Arable and Non-arable Lands for
Increasing Livestock Production” at IGFRI,
JhansiFebruary 12-13,2011

Sethi RK and Inderjeet Singh (2011). Buffalo
Breeding Policy for different regions in
India. Interative Meeting ICAR-DAHD,
New Delhi.

Sethi RK and Singh KP (2010). Strategy for
improvement of Banni buffalo. Seminar on
“Improvement of Banni Buffalo and ITK used
by Maldharis for Biodiversity Conservation,
Bhuj, July11,p1-3.

SethiRK, Singh land Singh KP (2011). Murrah Buffalo
-the black gold of India. National Symposium
on Diversity of Buffalo Germplasm in India,
CIRB, Hisar, February 1-2.

Singh KP and Chaudhary AP (2011). Banni Buffalo
of Kachchh: A lesser known population to a
registered breed. Lead paper presented in
National Symposium on Animal Genetic
Resources for Sustainable Livestock Sector
in India, Bhubneshwar, Orissa, February 18-
19, p44-55.

Singh Pawan (2010). Frozen semen production and
utilization in buffaloes. National Seminar on
Frozen Semen technology for Cattle Breed
Improvement, College of Vety. Science &
Animal Husbandry, DUVASU, Mathura,
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December 22-23.

Yadav PS (2011). Fetal stem cells in livestock.
National Training “Hands on training on stem
cells for quality animal production” at Animal
Biotechnology Center, NDRI, Karnal, March
17-31.

Technical Article/Bulletin:

Bharadwaj A, Dixit VB & Sethi RK 2011. Field
progenytesting. ACIRB Publication.

Das KS and Singh G (2011). Pashuan da safal
prabandh. Farmers' Meet on 'Management
strategies for profitable buffalo farming'
organised at CIRB, Subcampus-Bir
Dosanjh, Nabhaon 18" March, pp-29-31.

Das KS, and Mehrara KL (2011). Management of
mastitis in buffaloes. Farmers' Meet on
‘Management strategies for profitable buffalo
farming' organised at CIRB, Subcampus- Bir
Dosanjh, Nabhaon 18" March, pp-34-36.

Das KS, Singh G and Singh JK (2011). Pashuan de
dhanche. Farmers' Meet on 'Management
strategies for profitable buffalo farming'
organised at CIRB, Subcampus-Bir
Dosanjh, Nabhaon 18" March, pp-32-33.

Das KS, Singh G, Paul SS, Raman M and Deb SM
(2010). Management tips to produce
replacementbuffaloheifers. Dairy Planner 6 (4).

Jerome A, Sharma RK, Nayan V, Balhara A, Phulia
SK, and Singh | (2011). Nanotechnology in
Animal Reproduction-a novel window for
research and development. Livestock Line.
4(11):10-11.

Khanna S, Bharadwaj SR and Sikka P (2010).
Prasutikal mein Bhainse avum navjaat ki
dekhbhal avum savdhanian. In lecture
compendium prepared for trainees
organized on Bhaise Palan avum Kritrim
Garbhadhan Prashikshan at CIRB Hisar
from Sept. 13t022, pp: 57-60.

Malik R and Paul SS (2011). Dudharu majha da khan
pan. Farmers’ Meet on ‘Management
strategies for profitable buffalo farming'
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organised at CIRB, Subcampus-Bir
Dosanjh, Nabha on 18" March, pp-9-14.

Oberoi PS and Singh G (2011). Majh dian nasalan.
Farmers' Meet on 'Management strategies
for profitable buffalo farming' organised at
CIRB, Subcampus-Bir Dosanjh, Nabha on
18" March, pp-1-4.

Paul SS and Malik R (2011). Majha gauwan di khurak
vich urea di barton. Farmers' Meet on
'‘Management strategies for profitable
buffalo farming' organised at CIRB,
Subcampus-Bir Dosanjh, Nabha on 18"
March, pp-15-20.

Rana N, Phulia SK and Balhara AK (2009). Blood in
milk: Causes and Control. Indian Buffalo J.
7(1):45-46. (Publishedin 2011).

Sikka P, Dixit VB and Dahiya SS (2010). CIRB
Newsletter Vol 5, no 1 & 2 : Central Institute
forResearch on Buffaloes Hisar.

Sikka P, Sethi RK, Dixit VB and Gupta Rajan (2011).
Buffalo Husbandry in India: A Promising
Enterprise. Indian farming.

Singh G and Das KS (2011). Changi dudh utpadan
majh di chaun. Farmers' Meet on
'‘Management strategies for profitable
buffalo farming' organised at CIRB,
Subcampus-Bir Dosanjh, Nabha on 18"
March, pp-5-8.

Singh G and Das KS (2011). Majha vich garmi ton
bachau di mahatwata. Farmers' Meet on
'‘Management strategies for profitable
buffalo farming' organised at CIRB,
Subcampus-Bir Dosanjh, Nabha on 18"
March, pp-25-28.

Singh G and Das KS (2011). Safal pashu palan lai
kucch nukte. Farmers' Meet on 'Management
strategies for profitable buffalo farming'
organised at CIRB, Subcampus-Bir
Dosanjh, Nabhaon 18" March, pp-21-24.

Singh P, Kumar D and Kumar P (2011). Application of
CASA for Semen Evaluation. Advances in
Applications of Diagnostic Techniques in
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Veterinary Theriogenology” GADVASU,
Ludhiana, Feb 16 -8 March, p49-60.
T o1 foE, T urved, 3 i, wHA A o o fasn

(2010). AR TR & | TR] & Icde A 9 @
H 9 dhTh I ATETIHAT | T[T THT:
39-43.

T[T AR ¥, e (AR gleran qen i 794
(2011). HIST S 1 H=A1 9w fafy §9
e Ua i netens wfeneror (21 wei-4
T ) qReTeht 53 13-17, H1d §9 ATH A
Tem, fear |

T HAR I, NS 799 T6 "gH < FAR (2011)
FH i nytem &Y afy g sy | S e
we FHiE TaiaE e, @ 28-aTdd,
2011, 9 53-57, =19 49 S{HEM TEIM,
feam|

IS oA, STUET 9GS, Y9 AR d41 SUH
(2010). fefterd od gaem. 99 9o wd
H o\ Tt emE gfereror (faawr 13-22,2010)
gfe®t; g2 42-47, < g9 @YUM
T, fear |

I HAR FieT, THIT HAR I, TINH HAR a0
IS 29 (2011). I4@1 AT FHT AHAH 9
SUgR. 99 e ud wm matum gfereo
(28 w\TH, 07 3tdd), gfEewt Us3 98-100,
=T 9 g a g, fear |

It HAR Hie, THI HAR M TG IS 1949
(2010) g4 UM & YUY 9 STAR | 99
qed @ Hbam A9y gfnam (13-22
faamer) S<ta 99 srHum gwaM, faar -
125001, 53 H. 65-67, B 49 |G
e, fear |

i |AR |fad, @@ I€d T RS qon
(2010) TIfEEen & SR H9 HT1 TERE |
49 9o 9 {fa aiuE gfeeror (13-22
faqmer) ®<tg 99 sgam geaH, fear -
125 001, 953 ©. 61-64, =51 T AL
T, fegr |

= AR, YS9 HUR, o9 f6g wd ggeia fog
(2011) I IYEE aEvHEITEE | g9
e Td & niem gfvrero, ard 28-07
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3Tddl, 2011, I53 60-62, BT H9 TqH M
M, fear |

H = AR, IS4 HAR, AT I1d T TN Teal
(2011) A 7wl w1 foRivae =
gt 99 e Td &wEm naiam
gfereror, A< 28-07 279@, 2011, I3 58-59,
HT 99 T aH gEo, fear |

HH g HAR, IS 799 T a9 HAR (2010) H=H
T YT : Th Hecaqul dehteh | §9 e T
How ate gfeneor, faaer 13-22, 2010,
It395-96, =TT HH TH &I FroH, fear |

o f6%, UST9 AR, T SIUH qo arfist 799 (2011).
JeEA B T 1 ST fiTar, §9 ure vd 5w
Tty yfvreror (28 wE-07 3tdd, 2011)
gfest: 953 40-42, w1 99 SAIEUM
e, fear |

o fag 1@ o= |AR (2011) T ST ST G
e ot Ieqre | 99 ue wa |m nyiume
JfTeTor, WLal 21-04, ATE 2011, I3 10-12,
T A9 g aH G, fear |

Toq 9%, o= ®AR T YS9 HAR (2011) 9
Terero 9 feriega ot o1 TerEns | 99 9reH
wa Hfm nytem gfemor, Ard 28-07 ¥,
2011, Y53 43-45, =TT 99 T GEAM,
feam |

oA foE, i HAR TE TSI /AR (2011) RS
1 FATEE AUT 919 IcqTe | 99 qTer Ta &
Taters gfyreror, ord 28-07 2199, 2011, Y53
37-39, %14 49 S{E UM w¥oH, fear |

799 fHg, 9ST AR wd ¥Hw AR (2011) A
IS o 59 | 9IS i SuAiar | S g
g o Taters gfereror, ekt 21-04, AT
2011, 953 97-99, ST HT ST T &I HTA,
feam|

7o g, geital AR Hie td gd= HaR (2010)
o fertetor 9 sifafediesa ot &1 TerREm |
g9 e wd S mafum gferer, faamer
13-22, 2010, Y3 100-102, &= 9
ST T o, fear |

o 9%, geita AR R td gd= HaR (2011)

43




o ferrenor 3 fedieqa o o1 v w@me | g9
qTeT T o | Tt e wi¥reror, et 21-04,
A= 2011, 953 100-102, H=519 §9 r{H o
o™, fear |

YET HUR, ¥H< |AR, a7 {68 @ sgia fag
(2011) WA FTEEASH HR T TR
/T | H9 T Ta S fm nerfems gfyneror,
AT 28-07 3789, 2011, Y58 50-52, H =519 HF
S T e, fear |

Y9 HAR, ¥H < AR, 3TINF doeRl Ta sasild 98
(2011) dG ® Frewrpor qon HfAARTS
ATl 1 ITAN | 9 UTer ud i miem
gf¥reror, T 28-07 3T, 2011, I53 109-111,
g 99 g aH g, fear |

Book chapter

Punia BS (2011). The Rumen Microbial Ecosystem
and its Manipulation in Animal Nutrition/and
Production (under publication).

B o o k / a n n u a |
report/compendium/technical bulletin

Das KS, Singh G and Deb SM (2010). Management
for better reproduction in dairy buffaloes.
Central Institute for Research on Buffaloes,
Hisar.

Pandey AK and Sethi RK (2010). Annual report of
network project on buffalo improvement,
2009-2010.

Rana N (2011). Package of practices to reduce calf
mortality in buffaloes. Central Institute for
Research onBuffaloes, Hisar, p1-36.

Sethi RK and Pandey AK (2011). Sire Directory-
2011. Central Institute for Research on
Buffaloes, Hisar.

Singh G, DasKS and Malik R (2011).Training manual

on 'Management strategies for profitable
buffalo farming' CIRB, Sub-campus, Bir-
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Dosanjh, Nabha.

Yadav SP, Phulia SK, Dixit VB, Sarkar SK, Singh G
and Pandey AK (2010). Annual Report
(2009-10). Central Institute for Research on
Buffaloes, Hisar.

Th ¥ FHAR I G (AR Ffcran, §oiR o=, a1 =
FHAR, S T, YS9 FAR, RS 99 T
gosia fagl 99 9o a s nafam
gfereror | faawsr 13-22, 2010, ®=<a 9
FE U e, fear |

IS 99, SI0H T, Tehy AR ¥, i HAR
e, g ®AR 999 oz, geik T e
ggoita fagl 99 wem 9 Hrm nuiam
gfeTeTor | HXE 219" 04, 2011, =< 9F
G T g, fear |

= HAR, Ja19 HAR,SOUH, AR 797, TH I HAR
i, guia HAR Bfen, sgsia fag wd goq
fag | 99 urem wa Hfm nerters gfenero,
e 28-07 3789, 2011, =TT FG ATHUH
e, fear |

Video Film Script/g¥eyia/Afeat amat

Rana N and Dixit VB (2010). Script for Video
Documentary Film (English) on CIRB, Hisar

F= 7o (2011). WA F G4 1 WE-T@ma e A
I UHUTH. HIE 9, UTd: 6.30 oIt , FH W T,
g3ei, 78 fee |

T Tom (2011). FG F G QT - HROT AR F=0EL
fegrsr 20, 99 6.30 99, TH.UH. 102.3,
SATHTITET, YR 9T, feqr |

g HAR (2010), KA TAIE F1 98, J_IA
% g8, 6.00-6.15 914, 22 JaT8 2010

qeitel AR Efern (2010) THHA # J6 &1 @9 |
15[F2010 |14 6.00 3 | STRRTATU fgdR |

Genebankaccessionno.

Paul SS and Deb SM : HM 215007, JF 274486, JF
274487,JF 274484, JF 274485, JF 274488, JF
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Trainings/Seminars/Symposia/Conferences Attended

Event Vanue Name o f
participants

National conference on medical MDU, Rothak, 16- 18 April, 2010 PS Yadav
hintachnaloon “\icinn-2020" Nharmandra Kimmar
UIUL\,UIIIIUIUuy VIOIUITZVUZLVU TiarmmreriuararuTrTTa
Training programme on, Indian Institute of Mass Communication, N Rana

"Crantn anrianlien! Nheanlkcanal O M 10152010 /R Divit

\JICU.LIVU VVIILIII\\.’IIIM\JIIUUILUIC I.IIIUII[\U.I IU.I VIIOOU., IVIU.y LUT1LJ, ULV VLD UIATT

Training course on, 'Cell culture and CCSHAU, Hisar, July 15- 4 August, 2010 JK Singh
motectitar diagnostic technigtes' VariiNayan

Summer school on, 'Impact, vulnerability | NDRI, Karnal, 31-20August, 2010 JK Singh

and adoption of Indian livestock to AlJerome

HET-WNZ02 HEPVIPN HE-PF PPN SN~ |
Ty Limatc Lhidiiycs

Aninteractive meet on, 'Consultation on
biotechnology researchin ICAR'

NASC, New Delhi, July26-27, 2010

P Sikka, PS Yadav
SP Yadav

ra Kumar

Nhamand
orarcHorarsurtar

Strengthening statistical computing
far NARC

NDRI, Karnal , August 2-.8 September, 2010

Sushil Kumar Sarkar

TUTTN/MINOY

chromatography (GC) and atomic

Workshop on, 'Application of molecular | National Institute of Health and Family Dhamendra Kumar
biology techniques in reproductive Welfare Munirka, New Delhi,

biemedicine" 18-29-October 2010

Technology managementvisioningand | College of Veterinary Science, AssamAgril. | Ghansham Singh
up scaling for livestock production University Khanapara, Guwahati, KS Das

Novemberdt1-13.2010

Interactive meet on, 'Information and NASC Complex, New Delhi, Sushil Kumar
commtnicationtechnotogy trHCAR" November-3-4,20160 Stiresh-Bethara
Training programme on, 'Soft computing | NBAGR, Karnal, November 8-12, 2010 N Rana
techniguesinanimalBieinformaties’

Conference on, 'Biotechnologies for PantNagar, November 10-12, 2010 AlJerome
optimization of reproductive efficiency

of farm & companion animal to improve

gtobatfood-security &humaneatth'

7th Biennial conference 2010 on, ‘Animal | Bhubneshwar, December 17-19, 2010 Navneet Saxena
nutrition strategies for environment Madan Lal
-protection-and poverty alleviation' BSPunia
Hands-on practical training on, 'Gas Chandigarh, July19-23,2010 Ashok Kumar

Central Institute for Research on Buffaloes
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absorption spectroscopy (AAS)'

52th symposium on, 'Future of Chandigarh, August 31,2010 Raman Malik
tvestockindtstry"

Workshop on, '‘Advancesinthe National Institute of Health and Family Welfare, | Pawan Singh
assessmentand detection Munirka, New Delhi, September 20-24, 2010

of sperm pnfhnlnginq'

Workshop on, 'In vivo conservation of NASC, New Delhi, October 28-30, 2010 AK Pandey
animal gf:\ntir‘ resources'

National symposiumon, 'Climate change | NDRI, Karnal, October7,.2010 Inderjeet Singh
& livestock productivity in India’ SSDahiya

Pawan Qingh

Training programme on, 'Dataanalysis | Barapani, Meghalya, Sushil Kumar

using SAS' under the NAIP Project November 23-27,2010

‘Strenghening statistical computing for

NARS'

Data analysis using SAS NDRI, Karnal, December 24, 2010 Sushil Kumar

Research stay and study Farm Animal Genetics, Germany, PS Yadav
December28-10 Febrt 1ary, 2011

National conference on, 'New horizons | IVRI, Izatnagar, January 20-21, 2011 RK Sethi

inanimal breeding technology for

acceleration livestock production

and-health'

National workshop on, 'Chemistry GJUS&T Hisar, March 14, 2011 Navneet Saxena

inourlives'

International conference on, 'Frontiers | NDRI, Karnal, February 9-11, 2011 Inderjeet Singh

in reproductive biotechnology' and Pawan Singh

21stannual meeting of the Indian Dharmendra Kumar

society for the study of reproduction

& fortility

&fertility

VIl annual convention of society for Bhubneshwar, Orissa KP Singh

conservation of domestic animal February 18-19,2011 TP Singh

biodiversity & national symposiumon, RS Pippal

animal genetic resources for

sustainabtetivestock sectorimindia’

Training programme on, 'Employer’s NAARM, Hyderabad, February17-19,2011 |RK Sethi
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perspective in labour related laws'
National seminar on, 'Diversity of
buffalo germplasmin India’

CIRB, Hisar, February 1-2, 2011

PC Lailer

N Rana, KL Mahrara
SSPaul,KSDas
Ghansham Singh
Raman Malik, TP Singh
D Lal, BS Punia
Inderjeet Singh
SSDahiya, VB Dixit

P Sikka, ABharadwaj
AK Pandey, KP Singh
RK Sharma

SK Phulia, N Saxena
PC Lailer,

Ashok Kumar Boora
SP Yadav, SK Sarkar
Sunesh Belhara
VarijNayan, AJerome

SudhirKhanna
Krishan Kumar
ML Sharma
Satish Kakkar
AKS Tomer

National conference on, 'Multidisciplinary| GJU&T, Hisar, 4-5, 2011 Navneet Sexana

approachesinfrontierareas ofenvironmental

_ggigngg_and_gngipnnrinn (MAEAESE-2011)'
leering{(MAFAESE-2011)

National seminar on, 'Indian dairy & September 24-25, 2010 PS Oberoi

food sector- frontiers road map for

sustainable growth'

Training programme on, 'SAS IASRI, New Delhi, October 04-08, 2010 Sushil Kumar

genetics/JMP genomics'

Animal nutrition strategies for College of Vety. Science & Animal Husbandry, | SS Paul

environmental protection and Orissa University of Agril. and Technology,

poverty alleviation Bhubaneswar, December17-19, 2010

National symposiumon, 'Conventional | Deptt. of GAB College of Veterinary and KP Singh

and modern breeding technologies Animal Sciences, GBPUAT, Panthnagar,

for genetic improvement of livestock October 22-23,2011

and poultry in India’

Symposium on, 'Natural resource Rajasthan College of Agriculture, Udaipur, PC Lailer

managementin agriculture' December 10-11,2010 Surrender Kumar

Lectures on, 'Multivariate analysis

NDRI, Karnal, January 15, 2011

Sushil Kumar Sarkar

Central Institute for Research on Buffaloes
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using SAS'

National training programme on, '‘Recent | NDRI, Karnal, March 3-23, 2011

SK Phulia

tanhhmia i ~ne b et A A A Al ool
LICUTITMYuT ST PTULTUITIC dldiy S1s

Training programme on, 'Data
analysis using SAS'

CIRB, Hisar, March 7-12, 2011

\/ari Navan
vattfvayati

Sushilkumar Sarkar
SS Dahiya, VB Dixit
P Sikka, ABharadwaj
PS Yadav, Pawan Singh
AK Pandey, JK Singh
Navneet Saxena

PC Lailer, SP Yadav
Sunesh Balhara
Alerome

Ashok Kumar Boora
ML Sharma, BP Singh
AKS Tomer

Rajesh Parkash

Raj Kumar

Participation of Director, Dr RK Sethi in important

meetings/workshops and symposia

Programme Venue Date/Duration
Brainstorming session on conservation of livestock NDRI, Karnal September9,2010
Workshop on national strategy for conservation of YojanaBhavan, | September 28,2010
indigenous breeds of livestock New Delhi

Interactive meeting of animal sciences division, ICAR forenhancing | IASRI, October 27,2010

the role of IASRIin R&D efficacy of ICAR institutes New Delhi

National symposium on “Optimizing forage production and IGFRI, Jhansi November 12-13,2010

arable and non-arable lands for increasing livestock production”

National conference on new horizons in animal breeding
technologies for accelerating livestock production and health
and Xl annual convention of ISAGB

IVRI, Izatnagar

January 20-21, 2011

Training program on employer's perspective NAARM, February 17-19, 2011
on labour law Hyderabad

Organized IXth scientist meet of network project CIRB, Hisar November 27-28, 2010
on buffalo improvement

Organized national seminar on diversity of buffalo CIRB, Hisar February 1-2,2011
germplasmin India

Organized buffalo mela CIRB, Hisar February 1,2011
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Research Projects

multiplication of elite germplasm.

SK Phulia, D Kumar and
SKhanna

Sr. Project Investigators Duration
No.
Genetic Resource Improvement Programme
1. Characterization of buffalo bulls using DNA P Sikka, P Singh 2007-2010
polymorphic sequences inrelation to
production and fertility traits
2. Field progeny testing programme in buffaloes ABharadwaj, VB Dixit, 2002
RK Sethiand SR Bhardwaj Onwords
3. Geneticimprovement of Murrah buffaloes KP Singh, RK Sethi, 1987
P Singhand ABharadwaj Onwords
4. Network project on Bhadwari buffaloes BP Kushwaha 2001 cont.
5. Geneticimprovement of Nili-Ravi buffaloes PS Oberoi, G Singh, 1989 cont.
KS Das and Raman Malik
6. Identification of SNPsin gene related to meat AK Pandey, SP Yadav, 2010-2013
production and their association with meat P Sikka, S S Dahiya
parameters in Buffaloes and Neeta Khanna
7. Estimation of genetic trends under selection SNKala 2008-2011
programme in Murrah and Nili-Ravi herd
8. Assessment of current status, breed G Singh, SM Deb, BP Mishra, 2008-2011
characteristics and genetic structure of Nili-Ravi RS Kataria, DK Sadana
buffaloes inits breeding tract and BK Joshi
9. Leptin and its receptor gene polymorphism SPYadav, AK Pandey, 2010-2013
andtheir association with milk production traits P Sikka, D Kumar, PS Yadav
in Murrah breed of buffalo (Bubalus bubalis) and RK Sethi
Improvement of reproductive efficiency
10. Identification of early pregnancy biomarkers Inderjeet Singh, ABalhara, 2010-2015
in buffaloes (Bubalus bubalis) V Nayan, P Kumarand
SK Phulia
11. Transcriptional analysis of HSP70 and GHR Inderjeet Singh, S S Dahiya, 2008-2010
genes inrelation to growth performance of AK Pandey, RC Upadhyay
buffalo calves kept on two dietary intake levels
12. Effect of trehalose and sericin on freezability Pawan Singh, P Sikka 2010-2011
of buffalo bull semen and P Kumar
13. Cloning for conservation and multiplication of PS Yadav, D Kumar, P Kumar, 2010-2014
superior buffalo germplasm RK Sharma,AJerome
and B Singh
14, Integrated SOET and MOET for faster RK Sharma, 1J Singh, 2010-2013
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15. Proteomic analysis of host defense response SK Phulia, VarijNayan, 2010-2013
to mastitis in buffaloes RK Sharmaand N Rana
16. Effect of cryopreservation on integrity of D Kumar, Pawan Singh, 2010-2012
buffalo sperm membrane and DNAIn and SP Yadav
relation to fertility
17. Gene expression of proteolytic systems and Varij Nayan, 2010-2012
growth regulators inthe mammary gland and Dheer Singh, SK Phulia,
skeletal muscles of buffalo (Bubalus bubalis) Anuradha Bhardwaj
andAJerome
18. Polymorphism of candidate genesin association AJerome and AK Pandey 2010-2012
with embryonic mortality in buffaloes.
19. Setting baseline profile standards for JK Singh and SK Sarkar 2002-2010
hematological, hormonal and biochemical
parameters in buffaloes
Feed resources utilization and improvement
20. Raising buffalo boilers under field conditions D Lal, ML Sharma, 2010-2012
Navneet Sexena and VB Dixit
20. Effect of incorporation of limiting amino acids S SDahiya, P C Lailer 2008-2010
rich supplements on growth and maturity of andD Lal
male buffalo calves
21. Impact of exogenous enzyme supplementation R Malik, G Singh, SS Paul 2008-2011
on the digestibility and growth of buffalo calves KS Das and SS Kundu
fedfibrous feed under wheat paddy grown area
22. Studies on environmental pollutants and Navneet Saxena, PC Laliler, 2009-2011
toxicants for ensuring feed quality and safety JK Singh, ML Sharma,
Krishna Kumarand D Lal
23. Effect of fenugreek seed supplementation to Ashok Kumar, D Lal, BS Punia, 2010-2012
buffaloes N Ranaand JK Singh
24. Predominant culturable fibrolytic fungiin SSPaul, SMDeband G Singh 2008-2010
buffalo rumen
25. Studies on the rumen ecosystem and its manipulation| BS Punia 2010-2014
in buffaloes for better environment friendly and
economical production commonly fed low medium
and high quality diets
Improvement of management practices
26. Validation of existing package of practices for D Lal, ML Sharma, 2010-2012
raising buffalo calves for new production N Saxena and VB Dixit
27. Efficacy of dried colostrum in health of P Sikka, SKhannaand D Lal 2010-2012
neonatal buffalo calves
28. Molecular epidemiology of methicillin-resistant N Ranaand Ashok Kumar 2010-2012
Staphylococcus aureus isolates from buffalo
milk

50

Annual Report 2010-11




sorghum fodder with other popular available
sorghum varieties in the market (PPP)

29. Effect of thermal stress management on the KS Das, G Singh, R Malik 2010-2012
performance of Nili-Ravi buffalo calves in and JK Singh
different seasons
30. Data refinement through buffalo database SK Sarkar, N Saxena 2010-2013
management system and S Belhara
31. Development of buffalopedia Sunesh Balhara, VB Dixit, 2010-2012
KP Singh, NRana, SK Sarkar
and SS Paul
Development of technologies and their transfer to end users
32. Impact of migration of buffaloes on socio- VB Dixit, ABharadwayj, 2011-2013
economic conditions and dairy development KP Singh and KV Aneesh
index of farmers in Haryana
Network/AICRP/External and Collaborative Projects
1. Buffalo genomics RK Sethi, P Sikka, 2008-2012
AK Pandey and SP Yadav
2. AICRP on Improvement of feed resources D Laland N Saxena 2006-cont.
and nutrients utilization for raising animal
production (NIANP, Banglore).
3. Elucidating the physiological and genomic Inderjeet Singh and 2008-2012
regulation process of follicular development, RK Sharma
oocyte maturation and embryogenesis in
buffalo (NAIP).
4, Isolation, culture and characterization of PS Yadav, Inderjeet Singh 2007-2010
adultstem cellsin buffaloes (DBT) and RK Sharma
5. Isolation and molecular characterization of SSPaul, SMDeband 2006-2010
superior fibre degrading anaerobic fungus BS Punia
and development protocol for their
preservation and utilization for increasing
digestibility of fibrous feed in buffaloes (NAIP).
6. Rumen microbial diversity in domesticated SSPauland SM Deb 2008-2012
and wild ruminants and impact of additives
on methanogenesis and utilization of poor
quality fibrous feeds (DBT).
7. Institute technology management unit, for VB Dixit 2009-2012
management of technologies and IP (NAIP).
8. Evaluation of MFSH-4 (Raseela) multicut PC Lailer 2010-2011
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List of Visitors

S.No Name of the Visitors Date of visit
1. DrVKTaneja, Vice Chancellor, GADVASU, Ludhiana June 12,2010
2. DrAK Sinha, Ex Dean, Ranchi Vety. College, Ranchi, Jharkhand. June 12,2010
g Dr KR Rao, Former CGM, NABARD, Managing Partner, June 12,2010
ARDCONS, Hyderabad
4. DrSKJand, Former Dean, PGS, GADVASU and June 12,2010
Principal Vety. College, Amritsar
5. DrK ML Pathak, DDG (AS), ICAR, New Delhi Sept. 21,2010
6. it 3= |, 311 8, feer Sept. 25,2010
7. SIHR IaATel, IS8 Hiwd, g faam &1, fear Sept. 29,2010
8. S QT A, Faereh & 2, el Sept. 29, 2010
9. DrK S Dangi, Director General (AH&D), Haryana Oct. 08,2010
10. Sh Hanif Qureshi, IPS, SP, Hisar Nov. 01,2010
11. Sh B S Malik, IAS, Commissioner, Hisar Division, Hisar Nov. 01,2010
12. Canadian Delegation Nov. 20,2010
13. Dr S Ayyappan, Secretary, DARE & DG, ICAR, New Delhi Dec. 09, 2010
14. DrKML Pathak, DDG (AS), ICAR, New Delhi Dec. 09,2010
15. DrC SPrasad,ADG (AN&P), ICAR, New Delhi Dec. 09,2010
16. Padma Bhushan Dr R S Paroda, Chairman, Haryana Feb.01,2011
Farmers' Commission
17. DrV K Taneja, Vice Chancellor, GADVASU, Ludhiana Feb. 01,2011
18. DrHardeep Kumar, Vice Chancellor, LLRUVAS and Financial Feb.01,2011
Commissioner & PS to Govt., Deptt. of Animal Hushandry & Dairying, Haryana
19. | DrAKSirvastava, Director, NDRI, Karnal Feb. 01,2011
20. DrRK Singh, Director, NRCE, Hisar Feb.01,2011
21. Dr O P Dhanda, Ex-ADG(AN&P), ICAR, New Delhi Feb. 01,2011
22. DrR P Narwal, Director Research, CCS HAU, Hisar March 07,2011
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Student Guided

Name of the student Degree Title of thesig/dissertation
University Co-Giude

JarnaitSingh PhD Umbiticatcordceftcutture €Dt Sirsa PSYadav

Mrs Sarla PhD Molecular characterisation of major candidate gene | GJU&T, Hisar SKPhulia

associatedwithreproductive traitsimbuffatoes

TP Singh Ph.D | Genetical & Non-genetical factors affecting Choudhary Charan| SM Deb
production and reproduction traits in Nili-Ravi Singh University
huffalanc Maarat (1 1P)
YAV 111 \v T ) IVI\J\;IUL\UI ,

Ashok Kumar Balhara| PhD Proteomic analysis of pregnancy specific serum CCSHAUHisar | Inderjeet Singh

H H PP < |
pIUtUII IS TITUUIAIUTS.,

Rajesh Kumar PhD Genetic polymorphism of HSP70, LHR, LEPR CCSHAU, Hisar | Inderjeet Singh
genes and selective minerals status in
postpartumanestrous buffatoes

Priti Singh MVSc | Freezing of umbilical cord stem cells— CCSHAU, Hisar | PSYadav

£ h oL PO
clhiecturLryoprotecidins

DrinderjeetYadav | MVSc | Therapeutic and ultrasonographycinvestigations | CCSHAUHisar | SKPhulia

ommastitisimbuffatoes

Sandeep Garhwal MVSc | Follicular dynamics in anestrus murrah buffaloes CCSHAUHisar | RKSharma
during cyclicity induction using ovsynch in different
combinations

LalitMohan Sharma | MVSc | Effect of exogenous insulin on progesterone based | CCSHAU, Hisar | RK Sharma

Trainings Organized

Sl. No| Name of training | Duration Participants | Venue/sponsored |Expert
1. | YeUemagtm | faaer 13-22, | 14 fEEm H1d 99 AU | qh T HAR 9741,
T gieTe 2010 Hielic] e, fear Yt AR G
ST
2. |Youemastg | wed21-mE | 15 fEEm Ha 4G STTHYH | AT 9, T Sy
T g | 04,2011 HiSIIE] e, fear
ST
3. | Youemamtm | W 28-3¥w@ | 15 fREE Halg 49 oTEyH | o AR,
TEE IR | 07,2017 g T8 | gem, feur EEEERIN
4, Dairyfarmersmeet | March 18, 2011 Livestock farmers | CIRB, Nabha
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wwazar feaq ud

W feagw &1 98 w9 AgHYH
T H 92 gufear™ ¥ HART A1 A8 FEHH
FSRIBY ¥ YE B a=di gRI AT Hfekd & Mai o
hfordreli st AHIES TR o W T g3l | Her
% THQerR eI FAR Gt 7 SRy fwar 39
STIET T T & AR AR TRIR 1 AR fohan | f5=2m
319 SIfcie™ g1 B Taadl feaars | fAges #Riga -

Senfasi/sifemfEl/we=fE S geifud w9 g
TeE 4 fued fodi g8 faniy aifafafidl & semma
FHIEET| IR AU Fered H 39 ad GEAE R
S G U ARSI HIHY HT THTA! BT A
T & Gt Sfent/ At/ sa=nfiat = fean
9 el foh FIg ot A Tt & F2aT 9 9hat W@l
T 132 Aga fowan o 28 Heam & s & fad o
fauifta ezt o1 wiftq & fau Bt 319 ead, a9
e | TR hTeRd @A | T Wl 7 |t i favarm
feamn fo =g g |t sifysifE/wd=iar &
TRAM Y Y & TY W ATFT T |

J2aeh ufAsar o aifiles ssw

Feara U g g, fear 7 99 gur
F2ash gfiEdsEr i At aiftfe aFfie Se® AarsR
27, 2010 Wl TEAF H EITT T T8 | FHIAwRA
T gR1 uf=iferd Aeas afEsmr & ofatta o
A 5 W 17 AFfAHT T 9 faan | s § ufEs
% SFaTd Bl 18 T w1 i wHie &t T8 e S
el i B S GUR H1AHT Tt OB IR i TE |
T & A9 21 T HAR 2l it (&R § 99
Tt KT SIS TR 721 | 5151 3TH ST, Hid el
A3, YdYd Iukuld, afed SHeae U Uy
fafercan fovafaenaa Ta M g™ FH, 70 &
BRI R 711 | 39 AT U L. F01 JIAH AT 413,
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39 HeIfeere Uy foar yRda &t sgau afteg,

9t T ud guH a9 e fadfia aEiE dr e

=% fooeh gea atfafy & | ST gR STadrd & Tial §
TS S @I H&T Hafd aRSH & sTaTid 3TH 95 &
31 & ot & 39+ g8 hfeedl ¥ 3 Hat # fewan faan

dar wfeedl iR wiam gifedi &t fafu= aforedi #
gfgafiand sAifsd st 71 IR 37 qRega feanrman |

SeeEAE § fob wrda S s1gHyE fawr
A (feaT HiaEdt B 9w Sacuhe) & Qe
Y Aol & FaaH 93 o Hifas &l SR IEH AT
TrAIfa feRan T |

T SAIE W YRAT FHiY STTHH afeg, 78
facell & Teras HeIfTevish Sl Wuy ydiE 9 1. 19

USIRAR T8, sk ewe qauE %, fear off
3afed 9|

AT TP st Prara

Hra U9 SEUE HeH, feur § @
¢ HIA HUS TIF i AN & &7 aledl SAfeh
RN 1 R S1.U™. sawH, giad Sy oy
wd e faum, YRd GTRR T HRIfRe, YRdtE
FHiY FTHYUH Uieg, 75 foadt g 9ear@ ¥ fafuaa
w9 foha1 71 | 39 FHRIE W ST SRAWT | €I &
ek wa SRRl § egar fran ff s9 @A &
o arfes vaw fRa SId df a8 snyfae geqEmen
319 21 foh T o1 YRA 1 THHTS IR 57 Hehel € |

Y 3ET I I WY S1. . TH.TA. IS,
umifAeys uy) fagm, en d@uw. yuE, SRiEs
TRIfFAYe YR Ff sAqgur ufteg, 78 faoalt ot
3afEd & | 39 HATHL I A I 47818 A T
Tl WY FAR Fl, FRvew, &5 99 SgEuA
e, fe8R A 3% @14 feamen o g9 aypenen &
A 1 FaTIH YR 9919 S & faw 8t g4a
A fR 3 S |

-

o)
) o
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0 ~
SeoreHa § R 3@ suyfie uypEmen #
AT UTe0r, FRIE, ST Qe a1 ATheT AfeeH
TOITEt ST YRRT fR A1 ST | 39 Y= A1 H TR
T S At YA T | W&E g8 3¢RT Fi
T BT T BRI SR QI8 i hi LIl o
21 BT | HHE FEH Hi F9d Bl & HRO TR
[IUA ®IH R fRd S 9l 317 1l & fa fean
ST HH | 3HH 200 i, 25 w2, 15 TR He
Ffgal, 25 FAT FHeS-HAfeal HT WA HT HAITA
Bt | T3 93] & fae 57 s1eren va ® fagm w3 &
e wads g1zl i eaaTen Bt | ag] w1 SAfss
TRIF & fau 39 ARHmIfauEde amd Se |
Tehishd YNt 93] &l fQU SIH areft 9 &1 Stishaq
FHat 31T fat ag] F1 A2 FT AETIRA T 3T &
=12 faaier I A &I qAEA YSH BT | G B
TeAH d SUR T I q@HA & fow e §
TS BT | 2 ARG &ited 3 i1 q91 1 Al efte 74
T &1 2fRar gt 9gpeti & fauw s-6 o7 @ ot
39T Y Feh | T[T 1 = AIHH F = &
e uypemen wad # fag gt aEt S | 9
Felt | 7Y T T YoTed qen SE gaterr feaht
BT STeRTe URTelf o FsahTe & fore uypenen # 3f=a
FEEl Tt ST | Jafeeh g Qe I ¥iad 3hie

o6

Vil
TE g & Uahe I ! WLl STYfeh as[enat 1 T
TEeA gl 9T AT ST ERT | 39 STaER W g&A fafy
J HEIM & qa7fed S hel i I8 fohan qen
3y T & wHe Aol o1 drergor off fhar |
T & FHiY ®H, 93 wH Td YA 1 SR
T U I T & 391 T SIIehi bl WYL

TITETRT |

dJaSafafagararansieg danar

Fara d9 aqguE gwE fear # 279
T o & o™ W URA B 99 & S g9 |
fafaermar fosm w31 femi T SISt 1 YU Il
1-2,2011 & fohan a1 | 39 198 W GEAH H Aol i
oft 31T femar | fSI9H STreuTE 6 A e & 100
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g off a1k ugped ¥ WET foen | Hel wa gt @
YHRH TEH O ST ARTH. T, Fierd, g
Fftr 3T we qd wfed, SR q91 96 HEIRIe,
WRAT Y SHEH qRog, ¢ feeft & gr fohan
T | 39 e W fafite oifafy & &9 7 S .

National Seminar

i
L

e

b Germplasify
b. 1-2, 2011 f;j
EARCH (i

ALOES, HISAR

T STTHH T, AT off Sufeerd 9 |

2. .. e, gd steae, R 39 fawma
1S, Tl AR, T8, few, T ofwa 99
e, TI. Holed 198, Hadrad, Trel arsdd TF 93]
Taferca o uy] foam favaforane, 1. ¥xa e sfen

TSI, FeTdrd, T8 7E <o uy] Fafehed w8 uy] foae
foreafermer, €1. gEI4 HHR, FHerafd, Tt ersrad T
wy] fehcan wa vy fom forafaerem, fear =
foged TE guM 9iba, 9 td Sl faum

e, gRAT S favafaemes wa 1. &. Teel,
sAfyarar, 9y fafeaa weifaeme™, siamn Hfu
fovafaenem, fear of #rdwq § affaq 91 6=
G ATHYH FEIH, femR & Fe9me 21 IR.&. ¥t 3

BTN, 21 Woh. Sara, fetufd Ta fHeweh, T
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Y1 & foe gfaenfiam stfsa o6t 71 wa fosmarsi
I QLR feRar T |

IR 9 fowra w9 & disra 9 2. 9.
dll, 39 AUl T g 9o Uy Ffrear wd uy]
fam fereafere™ =i S srgEeE = & § waeyof
IEH & AT ‘dEwesd’ WERR § g fwa
T

T1. 3. Jodl, g8 AL, 9] Aol faum,
T A STHYM T, HEAA DI o [&Ha
o T | S % e & ° I gefa S
foehTd o feIT @M o4 o faw Tsitst ‘ wgsfiad’ skl
ot 39 SFIE 9 YRR fohan mar | gea sfafy gra
M g YR SIRE efere g&s wafd
gfEsFr W foprw U w1 & gaifed wd afvss amfe
2. st o gr faferd weg-wfeedl H gag X w1
F & faw & yonferdi &1 Y fawa w gafed &1
fadram ot feramman | e aifafer 3 319 wroor d o H
et U] TR ] T ki SAEegehdl 9§ a0
qa1 39 31T WE fasma & fau fhe S @ er@ar
T T YT T | HSA H hatd 9 ST M,
feOR, U svE @y, fear, U@ 2
STIHH ¥, FHIA, YR 93] i srgaam
T, s, dier faes wiie, fear, it wewifar
fm, mers TEfoe Hiew U, fuAs, g=areel
Sfig, S sheE fawen, fear, Fwon 3@, fear,
Hela U g4 wiH, feur ta &t = ueei| s
FHRES RN ket Ri

TuTAS faaw ud

ToE feag &1 T S 49 AEY™
TEIH IS A & 7 T | AR § I[E
T HAHH AH dh HIEAHH i ATHGH T D
1 FrI 2T | HEAH & T ST T AR Fet
3 egerdEel fRAT qAT TH AW W
et/ stfereRtfiall/ = =6 Fenfya % gu
sea fovan foh g9 Shaa AY® HeTd, @ F 9
TSl | & T o 30 ! YA & 99 WA 5T
& T 1 T FIA T qeft w0 favarw feamn & 9w
e 9ot AfereptEl/ =1l & ¥8di § yifa

o8

% T T SEX WA 39 FTH W a=di gRI
Qe e sredehd off g foran T |

a7 naad
Hf5a S0 FTEYE G¥UE R SVRA 24,
2010 %! S HRIES HT SATAISH fha1 11| 39 FIT
R GH & AfEIREl qon wH=RE 3 garmn
foran | Teft 3ufterd @ ¥ 39 3T9ER WHT F HH Th
19 o1 A €9 T 23417 T 1 Fehed faa |
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23t uwaregT aaiE

T ¥ A7GUE eI § fet-uwarer
1 3 fader 14-29, 2010 T fohan | e
29 TadeR 1 w17 U8 T o1 FfaAfTar b1 ST
foan 73| 39 FIE W T IR.TH. TATA, WS
wf=a, gRamn fear s, gea afafa 9 e T
AgH, e, 21e ., fRear A «i e1uq fo=m yegqa
o | 3a SR et =t fafus= wfaenfiard swaifsa <6t

T g & AR, S WY AR ¥ 3 gt
FHHANE TF ATUHIRE I o= | e wH & fad
i@ feran | fasmar w afqwifiEl =1 gea sifafa 3
qEhR faafia fea |

ufyrerur widwT

ad 2010-11 H $59 49 STHUE FLIA,
TedR grI 317k Uf¥TeIvl Ikl 1 SIS fhaT T3 |
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TR Lk gt
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39Y Fashi o1 Y9 UeH & fafiu= Teegsti @ fF 99
AT, JaeA, dvr, IR o famm, s,
YT Te e W GRSl g wfsrerr
fean T | o et & faw i 10 feadia S g
& | i fose o3 arifiTes gfenetor 61 sEism
foran o | 59 ufdter wREiEE § GXAE g efea
& & -1 & 317 Al & AT 40 FRami 7 v
faan wxam & S@fsi gr1 el &1 99
SAIfereR!, gaEH, divor, YRR foean fagd, s,
USHT UF WA & &7 § 9eE g’ Afa &l 1
ITASF! TF 3173 T HdH SR § STa7d 4T |

T =aAr Hifaz
ST 49 FATEUE FEIH, § SRR 20,
2010 &I ey =1 fifer &1 e weaE &
LI e gRI fohan 7131 | 39 798 9% €. 35 T[4l
T S, TedR GRI WX & HH=IRa] i e
e 3reft v g oy W eareaT faan |




CIRB Personnel

GENERAL ADMINISTATION

DrRK Sethi

ShRK Sharma
ShJagjit Singh

Sh Raj Kumar

Smt Shammi Tyagi
ShJoginder Singh
ShIshwar Singh Kundu
Sh Narender Kumar
Sh Rajesh Kumar
Sh Viksit Kumar

Sh Girdhari Lal

Sh Abdul Majid

Smt Indira Devi

Sh Satbir Singh

Sh Dharam Pal

Sh Sunil Kumar

Sh Mahabir Singh
Sh Dharambir Singh

Director
Administrative Officer
Administrative Officer
Asstt Admn Officer
AF&AO

Pvt.Secty.

Assistant

Assistant

Assistant

Assistant

Assistant

Assistant

LDC

LDC

LDC

LDC

LDC

LDC

Division of Buffalo Genetics & Breeding

DrVB Dixit

Dr(Mrs) P Sikka
DrAnurag Bharadwaj
DrAK Pandey

DrKP Singh

Dr SN Kala
DrNRana

Dr (Mrs) Swati Dahiya
Dr SP Yadav

Dr Thirumaran SMK
DrSusheel Kumar Sarkar
Dr Sudhir Khanna

Dr SR Bhardwaj
ShAKS Tomer

Sh Balbir Singh

Sh Baljeet Singh

Sh Dharam Singh

PrSci. & Head

Pr Scientist

Pr Scientist

Pr Scientist

Pr Scientist

Sr Scientist

Sr Scientist

Sr Scientist
Scientist
Scientist (on study leave)
Scientist

T-9 (Vety Officer)
T-9 (Vety Officer)
T-6 (Tech Officer)
T-4

T-3

T-3

Network Project on Buffalo Improvement

DrRK Sethi

DrBP Kushwaha
DrAK Pandey

Smt Sunesh Balhara
ShRam Chander

60

Director & PC(B)

Pr Scientist (IGFRI Jhansi)

Pr Scientist
Scientist
T-4

Division of Buffalo Nutrition

DrDLal

DrBSPunia

Dr SS Dahiya

DrPC Lailer

DrAshok Kumar Boora
DrML Sharma

Sh Mahender Singh Punia

Pr Scientist & Head
Pr Scientist

Pr Scientist

Sr Scientist
Scientist

T-6 (Tech Offifcer)
T-3

AICRP on Improvement of Feed Resources

DrD Lal
DrN Saxena
Sh Krishan Kumar

Pr Scientist & Pl
Sr Scientist
T-6 (Tech Officer)

Division of Buffalo Physiology & Reproduction

Drinderjeet Singh
DrPawan Singh

DrPS Yadav

DrRK Sharma

Dr SK Phulia

DrAK Balhara

Dr Dharmendra Kumar
Dr VarijNayan
DrAJerome

Dr Pradeep Kumar

Sh Mohinder Singh Kairon

Pr Scientist & Head
Pr Scientist

Pr Scientist

Sr Scientist

Sr Scientist
Scientist (On study leave)
Scientist

Scientist

Scientist

Scientist

T-4

Project Monitoring & Evaluation Cell

Dr VB Dixit
DrRK Sharma
DrN Rana
ShriRaj Kumar

AKMU
Dr Susheel Kumar Sarkar
Sh RajKumar

Animal Farm Section
DrKP Singh

Dr SudhirKhanna

Dr Satish Kakkar

Sh Shaitan Singh

Sh Dharam Chand Verma
Sh Subhash Chander
Agricultural Farm

Pr Scientist & Incharge
Sr Scientist

Sr Scientist

T-6 (Tech Officer)

Scientist & Incharge
T-6

Pr Scientist & Overall Incharge
T-9 & Incharge

T-7(8) (Vety Officer)

T-5

T-5

T-4
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DrPC Lailer
DrRAPachori
Sh Sushil Kumar

Integrated Farming Unit
DrPC Lailer

Workshop Section
Sh Surender Singh
ShJitender Kumar

Sh Kuldeep Singh

Sh Bhim Raj
ShSantLal

Sh Mahabir Singh
ShRam Kumar

Landscape Section
DrInderjeet Singh

Sh Surender Singh
ShBaljeet Singh

Estate Section
DrSKhanna
ShBP Singh

Sh Om Parkash

Electricity Unit
ShRK Sharma
Sh Rajesh Parkash
Sh Gopal Singh

Internal Security
ShAKS Tomer
Sh Subhash Chander

Guest House
ShAKS Tomer

Library

Sr Scientist & Overall Incharge
T-5
T-5

Incharge

T-7(8) & Overall Incharge
T-5&Incharge

T-3

T-3

T-3

T-3

T-2

Pr Scientist & Overall Incharge
T-7(8)
T-3

T-9 & Overall Incharge
T-6 &Incharge
T-4

Admn Officer & Overall Incharge
T-6 & Incharge
T-4

T-6 & Incharge
T-4

T-6 & Incharge

Central Institute for Research on Buffaloes

Dr VB Dixit
ShVPS Punia

Hindi Section
DrAK Pandey
Sh Sunil Kumar

PIO/APIO
DrRK Sharma
Shri Jagjit Singh
ShRK Sharma
DrDLal

Sub-Campus, Nabha

Scientific:

DrPS Oberai

Dr SS Paul

DrJK Singh
DrRaman Malik

Dr Ghansham Singh
DrKS Das

Technical:
DrKLMehrara

ShJagdish Prasad
ShRajivMehta
ShTP Singh
ShRSPippal
DrAK Saini

Sh Daljit Singh

Sh Balwinder Singh
Sh Mohan Singh
ShVirender Kumar

Administration:

ShAshok Kumar
ShTajinder Singh

Pr Scientist & Overall Incharge
T-6

Pr Scientist Incharge
LDC

SrScientist & PIO
Admn Officer & APIO
Transparency Officer
Vigilance Officer

Pr Scientistand OIC
Pr Scientist
Sr Scientist
Sr Scientist
Sr Scientist
Sr Scientist

T-9, Senior Vet Officer &
Purchase Officer

T-7/8, Farm Manager (Agri)
T-6, I/C Estate & Maintenance
T-6, I/C Central store

T-6, I/C GuestHouse
T-5(VO)

T-4,&1/C Security

T4

T-3

T-2

SrClerk
SrClerk
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Personal Milestones

13.

Appointment

1.

2.

5.

6.

Dr VarijNayan, Scientistw.e.f. April 22, 2010.
DrAJerome, Scientistw.e.f. April 23, 2010.

Dr Pradeep Kumar, Scientistw.e.f. May 17, 2010.
Dr KP Singh, Principal Scientist w.e.f. July 06, 2010.

Dr SS Paul, Principal Scientistw.e.f. Sept. 21, 2010.

Dr(Mrs) Swati Dahiya, Sr Scientist w.e.f. March 26, 2011.

Promotions

1.

2.

10.

11.

12.

Sh Rajesh Prakash T-4to T-5w.e.f. June 23, 1999.

Dr PS Oberoi, Principal Scientistw.e.f. July 27, 2006.
ShRajesh Prakash T-5to T-6 w.e.f. June 23, 2009.
ShAKS Tomer T-5to T-6 w.e.f. January 01, 2010.

Sh Daljit Singh T-3to T-4 w.e.f. January 01, 2010.
ShBalwinder Singh T-3to T-4 w.e.f. February 12, 2010.
Sh Dharam Chand T-4to T-5w.e.f. February 03, 2010.
ShJagdish Lal T-4to T-5w.e.f. February 03, 2010.

Sh Krishan Kumar T-5to T-6 w.e.f. March 31, 2010.
DrRS Pippal T-5to T-6 w.e.f. June 20, 2010.

ShRajKumarT-5to T-6 w.e.f. September 27, 2010.

Sh Joginder Singh Steno to Pvt. Secretary w.e.f.

October 12, 2010.

14.

15.

16.

Sh J Ramani AAO to Administrative Officer w.e.f.
November 25, 2010.

Sh Abdul Majid UDC to Assistant w.e.f. January 12,
2011.

Sh Tejinder Singh LDC to UDC w.e.f. January 13, 2011.

Sh Jagjit Singh AAO to Administrative Officer w.e.f.
March 23, 2011.

Transfers

1.

Dr AK Saini, T-5, CIRB, Hisar to Sub-Campus, Nabha
w.e.f. June 18, 2010.

Sh Sandeep Kumar, LDC on deputation from CIRB,
Hisarto NRFMT & Tl Hisarw.e.f. July 20, 2010.

Sh Virendra Singh, T-9 on deputation from CIRB, Hisar
to Ministry of Agril. New Delhi w.e.f. September 20,
2010.

Dr SM Deb Principal Scientist CIRB, Nabha to CAZRI,
Regional Station, Pali (Raj.) w.e.f. November 08, 2010.

Dr JK Singh, Sr Scientist CIRB, Hisar to Sub-Campus,
Nabhaw.e.f. December 16, 2010.

Retirement

1.

Sh Jagdish Lal, T-5 October 31, 2010.

2. ShJRamani, Admn. Officer November 30, 2010.

Expired

1. ShBalbir Singh, SSS October 12, 2010

2. ShMehar Chand, SSS February 03, 2011.

(Dr Swati Dahiya was awarded three Gold Medals (Dr VD Kashyap
Gold Medal for being best PhD research worker, Ms Manju Utreja
Memorial Gold Medal for Best PhD research work and Silver
Jubilee Gold Medal for Women for best Doctoral thesis during
2003-04) by His Excellency Sh Jagannath Pahadia, Governor of
Haryana during the 23" convocation of CCS HAU, Hisar held on
December 10, 2010.
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