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‘ ; oats are very important livestock species

in the rural economy of the country. They
widely distributed in all the agro-ecologi
zones of India. Goat is a friend of the we

section of society and ray of hope in th

where agriculture is not economically
and ecologically sustainable. Goats
maintaining nutritional status of the lower strata of people by providing milk and meat. |
can profitably be raised with low investment under intensive to the most extensive forms
nomadic grazing. The socio-economic importance of goat rearing is evident from the sharp
increase in their population during the post independence period from 47.2 million in 1951-
1952 to about 125 million presently. Annually, India produces 521 million kg of meat, 3790
million kg of milk, 130 million kg of skins, 30 metric tones of pashmina and about 90,000
metric tones of manure from goats.

The productivity of goats is low because they are mainly reared on scrub vegetation of
community grazing land under most extensive system. Owing to their good economic
potential the goat rearing under intensive and semi-intensive systems for commercial
production is also gaining momentum. The country has to gear up to produce, process and
market quality animals and their products to compete globally using latest technologies. The
Central Institute for Research on Goats, Makhdoom is committed to conduct basic and applied
research on all aspects of goat production and utilization. It gives me immense pleasure in
presenting the Annual Report 2007-08 of the Institute containing salient research
achievements made and training, extension and consultancy services provided by the Institute
during the year. The Institute has developed, refined and validated a number of useful
technologies for commercial goat production in the country. Genetic improvement of
Jamunapari, Barbari and Jakhrana goats at the Institute and Sirohi, Black Bengal, Marwari,
Surti, Sangamneri, Ganjam and Malabari breeds under the AICRP was continued. The Goat
Semen Bank was further strengthened and studies on refinement of frozen semen technology
and adaptability of goats were continued. Studies on adaptability in Barbari and Sirohi bucks

and goat-waste management have been initiated. The area specific mineral mixture developed
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ne Institute was tested and validated under field conditions. Monitoring and surveillance of
c0at diseases was continued. The successful studies on development of herbal drugs and
ontrol of Johne’s disease were undertaken. The Institute was awarded a mega project on
soat Husbandry based Integrated Approach for Livelihood Security in Disadvantaged
tricts of Bundelkhand Region' under the World Bank funded National Agricultural
novation Project of the ICAR. Technologies developed by the Institute were transferred and
“valuated atthe farmer's door through a multi-disciplinary research project. A large number of

e breeding males and females of different goat breeds were provided to the State Animal
Husbandry Departments and other major stakeholders for breed improvement. The institute
mparted training on commercial goat farming to over 200 progressive farmers and
entrepreneurs during the year. The human resource development and educational
programmes offered by the Institute progressed successfully and number of Ph.D. and M.Sc.
dissertations were completed during the year. The Institute in collaboration with the Indian
Society for Sheep and Goat Production and Utilization organized National Goat Fair cum
Scientists-Entrepreneurs- Farmers Interactive Meet. In total, over 800 National and
International visitors visited the Institute during the year. The publication of Hindi News Letter
‘Ajamukh' was continued and a new News Letter 'Goat News' in English was also started
duringthe year.

We are grateful for the dynamic leadership and visionary guidance provided by Dr.
Mangla Rai, Secretary, Department of Agricultural Research and Education, Government of
India and Director General, Indian Council of Agricultural Research and Dr. K.M.
Bujarbaruah, Deputy Director General (Animal Science) in pursuing research and
management activities of the Institute successfully. We offer our sincere thanks to Dr. Lal
Krishna, Assistant Director General (Animal Health),

Dr. T.J. Rasool, Assistant Director

General (AP&B) and Dr. C.S. Prasad, Assistant Director General (AN&P) for continued support

and motivation in fulfilling the mandate of the Institute. | am highly thankful to the scientific,

technical, administrative and supporting staff of the Institute for their untiring efforts in

sincerely pursuing the programmes and contributing towards the mandated goals of the
Institute.

I am sure that our stakeholders and partners would find the report useful and provide

us their valuable suggestions in accomplishing our mission.
N%HH"H/'

(M.C. Sharma)
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Central Institute for Research on Goats is a
premier Institute in the country engaged in
research on goats. The Indian Council of
Agricultural Research established a National
Research Centre on Goats at Makhdoom village
in Mathura district of Uttar Pradesh in the year
1975, This Centre was upgraded to the level of a
full fledged Institute on July 12, 1979 and named
as Central Institute for Research on Goats with a
view to improve the productivity of goats and
thereby socio-economic status of the goat
keepers in the country. This Institute is located at
Makhdoom village, on 302 ha of sandy, kans and
munj infested ravine land. It is about 2 km away
from Farah town (27. 10°, 78.02° E, and 169 m
above MSL), about 22 km from Mathura and 32
km from Agra cities. Main gate of the Institute is
1.8 km away from the Delhi-Agra National
Highway No. 2. The general topography of the
land is highly undulating. Geologically, the land
comes under Jamuna alluvial soil category.
Underground water resources are saline in most
locations excepting some pockets from where
drinking water is being harvested.
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Vision

“Develop Poor Men's Cow: The Goat as a
Source of Livelihood Security, Poverty
Alleviation and Employment Generation for the
Smallholders”.

Mission

The Mission is to enhance and then sustain
goat productivity in respect of meat, milk and
fibre through Research, Extension and HRD
support.

Mandate
The Mandate of the Institute is to undertake

research, training and extension education
programmes for improving milk, meat and fibre
production of goats and develop products
processing technologies with the following
objectives:

e To undertake basic and applied research in
all disciplines relating to goat production and
product technology.

e To develop, update and standardize area
specific package of practices on breeding,
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feeding, management and prophylactic
and curative health cover of goats.

e To impart National and International
trainings in specialized fields of goat
research and development.

e To transfer technologies for improving
milk, meat and fibre production and value
addition of goat products.

e To provide referral and consultancy
services on goat production and product
technologies.

The Head quarter of the All India
Coordinated Research Project on Goat
Improvement is also located at the Institute with
11 centers in different parts of the country. The
Institute also maintains a Unit of AICRP on
Sheep for Mutton. In addition, the Institute has a
Unit of All India Coordinated Research Project
on Improvement of feed resources and nutrient
utilization for raising animal production.
Externally-funded Research Projects like NAIP,
DST, UPCST, AP Cess Fund etc. are also
functioning at the Institute.

Research Divisions
Division of Goat Genetics & Breeding:

This division is conducting research in the
field of goat genetics and breeding,
conservation, breed improvement in natural
habitats and gene marker studies for enhancing
productivity in indigenous breeds, cytogenetic
studies for screening bucks for breeding
purpose and detecting genetic abnormality
leading to reproductive disorders in various
breeds. The macro and micro level studies on
the population dynamics of goats are also
undertaken.

Division of Physiology, Reproduction and
Shelter Management:

This Division is primarily engaged in
carrying out research in the field of
reproduction bio-technology which includes
embryo transfer and cryopreservation of buck
semen, environmental physiology,
management, grazing behaviour and
development of goat shelter structures, feeding
and watering devices.
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Feed Resource &

Division of Nutrition,

Products Technology:
This Division is engaged in the studies on

nutrient requirements of different breeds of

goats, feed resource development,
conservation and processing. It is conducting
surveys on the feeding practices of goats in the
villages and in organized farms. Another major
activity of this Division is carcass evaluation
and grading, preparation of package of
practices for hygienic meat production and
market survey of goat products like milk and
meat etc. Studies are also being undertaken in
the area of processing technology for value
added milk and meat product preparation.

Division of Goat Health:

This Division is engaged in goat disease
diagnosis, treatment and prevention under farm
and field conditions. It is conducting
surveillance and monitoring of goat diseases.
Research work is also aimed at prevention of
kid mortality. The Division is actively working
in the area of immuno-diagnostics by molecular
characterization of M. Paratuberculosis using
DNA probes. Studies on parasitic problems and
their control through herbal drugs is one of the
new thrust areas.

Extension Education and Socio-Economics
Section:

Transfer of viable production technologies
to the field, studies on socio-economics of goat
production under different farming systems and
studies on constraints in adoption of newer
technologies are the primary goals of this
Section. The Section also produces extension
aids and publications, organizes and
participates in exhibitions, fairs and demon-
strations besides training of extension workers
and farmers for adopting eco-friendly and
sustainable farming systems. This Section also
maintains a well equipped Institute Museum.

All India Coordinated Research Project:

With a view to improve the performance of
different breeds of goats in different agro-
climatic conditions, the AICRP on goats has
been functioning with its headquarters at CIRG.



The Project covers studies on goat breed
improvement for meat, milk and fiber. A Unit of
Muzaffarnagri sheep under All India
Coordinated Research Project on Sheep
Improvement is also located at the Institute.
Another Unit of the All India Coordinated
Research Project on improvement of feed
resources and nutrient utilization for raising
animal production is also functional at this
Institute.

SALIENT RESEARCH ACHIEVEMENTS

1. GENETICS AND BREEDING

e |dentification of Gene Pools in Goats

e Hemoglobin and Transferring polymor-
phism were studied in eight Indian goat
breeds and the relations of breeds have
been established.

e Micro-satellite characterization has been
carried out in eight Indian goat breeds using
22 markers and best markers for breed
differentiation have been reported.
The Indian goats appear to cluster in three
different groups viz. Group |- Jamunapari,

Sirohi, Marwari, Changthangi, Chegu,
Group Il- Jakhrana, Black Bengal,
Osmanabadi, Barbari and Kutchi and
Group lll- Local (non-descript) goats.

e Indicator traits for resistance to gastro-
intestinal nematodes have been established
in Barbari and Jamunapari breeds of goats.

- 2. NUTRITION AND FEED RESOURCE

() Development of Economic Feeding
3 Systems for Goats:
e Several fodder tree leaves and cultivated
leguminous fodders based complete feeds
for different categories of goats as mesh,
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pellets and blocks have been developed for
economic goat meat and milk production.

e Supplementary feeding requirements of
different categories of goats during different
physiological stages have been worked out.

e Entrolobium tree leaves as defaunation
agent improved feed intake, nutrient
utilization and growth rate in goats.

e Milk replacers were developed and tested
successfully in pre-weaning Barbari kids.
Two and three-tier silvi-pasture models

using several perennial grasses, legumes,

fodder shrubs and trees were developed and
evaluated for goats.

(ii) Feed Technology:

e Alow cost Feed Pellet Making machine was
developed for preparation of complete goal
feeds in the form of pellets.

e A Complete Feed Block making machine
was developed, tested and used for making
CFBs for different categories of goats.

(iii) Green House Technology:

e Technology for drying of rainy season
herbage in the form of hay under Poly
Houses was perfected. Hay racks for drying
the herbage have also been developed.

3. PHYSIOLOGY, REPRODUCTION AND
SHELTER MANAGEMENT

(i) Conservation of Energy and Climatic
Adaptation:

® Physiologically Sirohi goats are best suited
to combat the thermal stress in semi-arid
climate.

e The package of best management practices
under both intensive and semi-intensive
system has been developed.
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nentation in Reproduction-

A modified freezing protocol has been
developed for ex-situ conservation of buck
semen

Post-thaw motility was found better in
straws having lower sperm concentration
of 50-100 m spermatozoa as compared to
higher concentration of 150-200 m
spermatozoa.

Embryo Biotechnology:

Good quality embryos were successfully
collected through non -surgical technique.
The conception rate in recipient does
through surgical transfer varied from 20 to
40%.

Caprine embryos could be successfully
frozen at 4-12°C by vitrification technigue.
An eight cell in-vitro fertilized (IVF) embryo
was transferred to a local goatand a healthy
kid was born of a surrogate mother for the
first time in the Country.

(iv) Housing Requirements:

Housing requirements for different
categories of goats have been determined
and shelter management techniques
standardized as follows-

(v)

Feeding and Watering Devices:
Sets of 11 Feeding and Watering devices
suitable for Goat and Sheep Farms have
been modified and/or developed. This
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technology has been adopted by several
Commercial Goat Farmers in different parts

of the country.

GOATHEALTH

Microbiology:
PCR based diagnosis directly from clinical

material, serum and milk-ELISA diagnostic
methodology has been developed.

Several isolates of Mycobacterium Avium
paratuberculosis (MAP) have been
characterized in 4 1
organized and
farmer flocks and
maintained.

A diagnostic kit for
detection of J.D
has been
developed.

A comb based dot-
ELISA kit and PCR
based test has been
developed for diagnosis of Bruc ella
melitensis infection in goats and sheep. The
dimension of caprine Brucellosis disease
has been studied in organized and
unorganized farms.

Development of DNA based vaccine
against Brucella melitensis is underway.

A latex agglutination test for quick and spot
diagnosis of M. Capri infection has been
developed.

Pathogenic E. coli strains were isolated
from the fecal samples and heart blood
samples at autopsy of kids died of diarrhea.
About 200 doses of experimental
polyvalent vaccine, incorporating siX
strains of various sero types of entero-
pathogenic E.coli, were used successfully
in pregnant does to control the Kid
mortality.

Outbreaks of PPR were investigated
throughout the country. The disease
appears to be endemic in goats and sheep
in India and the outbreaks seem to spread
steadily now in young animals all over with
high mortality of 38.75 to 48.90% and
morbidity of 19.341046.66%.

Oot-ELISA kit for Brucalis

By
ra
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i) Medicine:
Epidemiology of important goat diseases
like PPR, Goat Pox, Contagious Ecthyma,
FMD, Haemonchosis, Colibacillosis was
studied in changing climatic conditions in
organized farms.

¢ Several medicinal plants were evaluated for
the control of
Haemonchosis

quantity and quality of meat production
have been studied.

(1)) Goat Meat Products:

® Processing techniques for manufacture of
value added products from spent goat meat
have been developed and Recipes viz
pickles, sausages, cubes, shami kebabs,

_ W™ ™
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developed, S, X
validated and

found to be

samosas, patties, roll slices
very effective.

croquettes, meat balls, warm an:

meat curries and chevonettes hav

(iii) Parasitology: standardized.

e Efficacy of Monensin treatment in e The quality attributes of value added me
experimental coccidiosis in kids was products and their shelf-life have been
studied. Monensin @ 40 mg per kid/day in evaluated.
premixed concentrate mixture was found to
be effective. (1ii) Goat Milk:

e The basic epidemiological information e Effects of breed, i
under field conditions on the common season, time of ,
parasitic infestation and incidence of milking, parity | ‘
mortality has been studied. and stage of | %

lactation on \

5. GOATPRODUCTSTECHNOLOGY major milk |} "0 wmydvisW jeu |

(i) Carcass and Meat Quality Evaluation: constituents and | mutrend "”\"\‘

e live animal traits, T : Paneer vyield /ssuas-d-u';.o.q,m' “!!u\
carcass and non—! ?“ have been [ Uertsm)
carcass component ¥ investigated, e e
yield, cutability, 4 .

Keeping quality of Barbari and Jamunapari
goat milk during summer, winter and rainy

seasons at room temperature have been
studied

carcass composition,
fat partitioning and
meat composition of
goat carcasses i
belonging to different
breeds and age groups
have been studied.

* Effects of age, system of
feeding and
management on
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1v) Goat Milk Products:
.

Processing techniques for preparation of
Paneer, a value added product using
different coagulants such as citric acid, HCI,
lactic acid and fermented Paneer whey
have been developed and standardized.
Quality and shelf-life of Khoa, Shrikhand,
Channa, Mozzarella cheese, whey drink
and Dahi (curd) have been studied.

EXTENSION EDUCATION AND SOCIO-
ECONOMICS

Goat rearing has been found to be
profitable under semi-intensive and
extensive system of management under
field conditions giving net profit of 0.76
rupee per rupee of total input cost with a net
income of Rs. 1300 to Rs. 1800 per goat/
annum.

Several Extension Education Models in
adopted villages and off and on-Campus
training programmes have been studied. A
Distant Extension Method for Commercial
goat farming has also been studied.

About 750 commercial goat farmers of 11
States were contacted. Information from 61
commercial goat farmers on status and
constraints in commercial goat farming was
collected. About 25% farmers

were

v
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undertaking goat rearing as their primary
source of income and were fully dependent
on it.

e The role of middlemen in goat marketing
and exploitation of goat farmers by them
was studied.

ARIS CELL ‘

e The Agriculture Research Information
System (ARIS) Cell was created during
1996. The Linux Operating system and
Software used for creation of Internet was
based on affordable and sustainable GNL
based Open Source Software. CIRG has
established the first functional LAN o
National Agriculture Research System of
India where Internet was available on Plug-
n-Practice basis. Subsequently, web site ¢
the Institute was launched from the sene
located at CIRG. Thus, CIRG web st
http://www _cirg.res.in was the first web sit«
launched from the own server and o
OSS/FS software. The Institute has als
launched Hindi version of its web site.

® The web-based e-mail was created makin:
the e-mail of CIRG accessible from all o\
the world on Internet. The ema
conferencing systems generally known as
Mailing Lists of List servers were created on
7 aspects of agriculture.

HUMAN RESOURCE DEVELOPMENT

The Institute is offering Ph.D. level research
program in collaboration with Dr. BR.
Ambedkar University, Agra. In addition to
specialized training programmes for
pr_ofessionals and veterinarians in various areas
of scientific goat rearing, the Institute regularly
organizes National Training Programme on
Commercial Goat Farming of 10 days duration

In every quarter of the year, for farmers and
entrepreneurs.
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R
Instit for Research on Goats (CIRG)
blished in 1979 to conduct basic,
ind applied research in all aspects
duction. Director is the Head of the
on assisted and guided by Research
Committee (RAC) and Institute
gement Committee (IMC). The Institute
ently has 38 Scientists including Director, 72
hnical staff, 39 Administrative and 100
Supporting  staff. The total annual budget

illocated to the Institute for 2007-08 was Rs.
195.00 Lakh under plan and Rs. 783.00 Lakhs
under non-plan. Total expenditure was Rs.
131.07 Lakh under plan and 710.67 Lakh under

non-plan.

The goat population in the country is likely to
reach a figure of 130 million by 2010. Goats
contribute 521 million kg of meat, 3790 million
kg of milk, 130 million of skins, 41 metric tones
of Pashmina and 90 thousand metric tones of
manure annually to the national economy. CIRG,
Makhdoom is actively engaged in conducting
research, training and extension activities on all
aspects of goat production and utilization with a
view 1o improve the productivity of goats in
respect of milk, meat and fibre.

The selective breeding programme has been
executed in the nucleus goat flocks and also in

their natural habitat involving farmers' flocks
The criterion for selection of superior bucks was
on the basis of index computed by taking account
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of 9 months body weight and 90 days milk yielq
of their dams. Top ranking bucks were used fo,
producing superior progeny. Mean body weights

of the kids at birth, 3, 6, 9 and 12 months o age
were 3.28+0.03, 11.99+0.14, 16.41+0.22
21.54+0.38 and 27.06+0.38 kg in Jamunapari
and 1.87+0.10, 6.40+0.10, 12.45 09
17.664+0.11 and 22.33+0.13 kg in ari,
respectively during the period under i In
case of Jamunapari field unit mean body ghts
of the kids at birth, 3, 6, and 9 months of age were
2.41+40.06, 1554+0.23, 22.15+0 nd
27.2240.60 kg. Average milk yield in WO
breeds at 90 days was 103.1+ ind

58.81+1.52 liters, respectively during ar.
The average lactation length in Jamun
169.9+3.1days and in Barbari 109

L “l|l"'i s =

days. Body welght at birth,

3, 6,9 and 12 months
+0.09 9 98+0
17.89+1.00 and 22.52 +1.55 kg,
respectively in Jakhrana kids during the reported
period. The average milk production in Jakhrana
was recorded 1o bhe 10987 +3.99 and 145.69 4
L75 lieg

dRe averaged 2.78
14.97 4 1.05,

30,

S1N90 and 150 days resped tively. The
«‘lslu‘;1|'|||||»|.|'-|||nl|.1|m|n.|p.nt Barbari, Jakhrana
and Sirohi breeds numbering 56,195, 2 and |
(LRTR IR, |I\|"\ Wils f
NGO

supplied to the farmers, SAUs
and other research institutions for breed

mprovement and conservation under field

conditions, Geneig variations in MyoD family
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better adapted in intensive system of goat
production and Sirohi bucks in semi-intensive
production system.

The feeds available to goats are poor in quantity
and quality. In the study on drying of surplus
green fodder, the drying rate was recorded higher
under poly house drying as compared to ambient
solar drying irrespective of swath thickness.
Under rainfed agro forestry system, four fodder
legumes were raised as sole crops and in
combination i.e. Lobia, Sunhemp, Sesbania,
Guar+ Lobia, Sesbania (low density), Control,
Sesbania+Sunhemp, Sesbania + Lobia
Maximum biomass production of 25.41t/ha was

genes, which are responsible for growth and
meat quality in Barbari, Jamunapari and Black associated with the Guar + Lobia combination

Bengal goats were analyzed. A NAIP project on
Development of Goat based Integrated Farming
System in Bundelkhand Region of U.P. has been

Supplementation of concentrate mixture with
rumen by-pass protein in 3 combinations of
S Linseed cake: Cotton seed cake 30:70 (T1), 5

initiated. (T2) and 70:30 (T3) were evaluated in pregnan

Studies on refinement of frozen semen and lactating goats. T2 (50:50) has shown
technology were continued and efforts were  promising results in terms of performance of
made for strengthening of goat semen bank. A pregnant goats and their off-springs. Trials on
total of sixty Sirohi goats were inseminated with  area specific mineral mixture showed beneficial
the overall conception rate of 41.52% on actual  effect of use of area specific mineral mixture
kidding basis. A total of 500 good quality straws ~ With feeding of mineral mixture, 72% of cattle
having post thaw motility of minimum 40-50%  and buffaloes suffering form the problem of
were stored for further use. Progesterone repeat breeding conceived on no return basis,
impregnated sponges were prepared and 15% cases of anoestrous in cattle and
indigenously and tested for their retention and  buffaloes were restored with in 15-65 days. A
synchronization of oestrus in goats. Sponges  group of male goats fed area specific mineral
containing 300 mg progesterone maintained the ~ mixture under intensive system indicated higher 1

blood level of progesterone above 1 ng/ml.  body weight gain and better rumen fermentation |
Studies on adaptability in Barbari and Sirohi  pattern in comparison to non-mineral fed group. u
bucks and goat-waste management have been  Efficient fungal species (Orpinomyces) isolated J]

initiated. The Barbari bucks were physiologically ~ from Nilgai was selected on the basis of higher
estimated fibrolytic enzyme activity. Goats
administered inoculated exotic fungi
Orpinomyces species had significantly higher
(P <0.05) intake of Arhar straw in comparison to
the control group.

Effect of months, season and stage of lactation on N
goat milk composition was studied. Fat content
was higher during February, September and
October viz. 5.14+0.07, 5.07+0.07 and
5.40+0.03 %, respectively. Total solids content ,
was also noticed higher during these months !
resulting better paneer yield. Fat content was
observed higher (4.80+0.11) during
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ng/autumn and lowest (3.27 +0.03) during

\er season in Jamunapari goats. Type of

d no effect on milk composition. Carcass

showed that supplementary feeding allong

cific mineral mixture improved various

ight in Barbari kids maintained under

-Intensive system. The curry leaf powder

potent antioxidant effect as measured

"PH method and its use in fresh meat did not
Ny negative effect on meat quality.

toring and surveillance of important goat

InIndia is being done through
‘estionnaires and personal visits to farmers'
locks and AHDs, For herbal therapy of caprine
coccidiosis, 15 plants were selected for in-vitro
and in-vivo trials against different stages of
coccidia. In-vitro trials, Allium sativum extract
successfully checked sporulation even in lowest
concentration. Diarrhoea in young kids is a
serious problem. Eight potential plant candidates
were selected for clinical study by preparing
combinations for synergistic activity. Clinical
trails of four prototypes have shown potential as
antidiarrhoeal in goats, Suspected Brucella
isolates were isolated and morphological,
biochemical and molecular characterization
done. For the diagnosis of mycoplasmosis, in
immunoblot the Immuno-reactive protein bands
were found to be in higherrangeonOkDato 250
kDa. Moreover 2 promising immuno-reactive
bands were observed at 20 kDa and 30 kDa,
which needs further study. Trials of the first
'indigenous inactivated Johne's disease vaccine'
(INDV) were conducted in g0ats and sheep in
different regions of the country and the vaccine

has shown encouraging results ip terms of
prevention and control of |D.
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Technologies developed by the Institute were
transferred and evaluated at the farmer's door
through the multi-disciplinary Project. The
Project has resulted in proportionately higher
share of Barbari goats in the adopted villages,
lower mortality and morbidity and adoption of
better marketing strategy. Work on adoption of
technologies and development of tests, scz
measure knowledge and attitude of the
farmers towards selected goat
practices was carried out. Assessment of the
impact of the improved technologies and

emerging market conditions on goat production
isin progress,

les to
goat
husbandry

A total of four Nation
different aspects of
goat production wer
goat keepers, entre
and scientists spons
Hushandry Depar
Universities,

al Training Programmes on
scientific and commercial
e organized for the farmers,
Preneurs, extension workers
ored by several State Animal
tments, State Agricultural

Directorate of Extension, Non-
Governmenta| Organizations, Self Help Groups
e A 2-monthg

International Training
t Semen Freezing and

Programme on Goa
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utilization were provided to several national and

sclentists. A total of 12 Ph.D and 10 M. Sc.
total of 791

dudents were admitted during the year for
undertaking research work under the guidance of

agencies. A

international
farmers, professionals,

entrepreneurs,  goal
students and representatives ol development
agencies got benefited through advisory and

sclentists of the Institute,

Consultancy services on goal production and ;
! & ' . consultancy services.
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(On March 31, 2008) (Rs. in Lakhs)

| REPORT §

Head Plan | Non-Plan
Allocation Expenditure | Allocation Expenditure
| Establishment Charges 0.00 0.00 i 505.00 481.13
Wages 0.00 0.00 100.00 98.25
OTA 0.00 0.00 _0.20 0.20
2. T.A. 2.00 1.84 265 135
3. HRD 1.00 0.91 0.0 0.00
1. Other Charges 192.00 128.26 ).15 108.82
‘ncluding equipments
5. Works 0.00 0.00 5.00 20.72
. Land develoment 0.00 0.00 0.00 0.00
TOTAL 195.00 131.01 783.00 710.67
(on March 31, 2008)
Category Sanctioned Filled
Director 01 01
Scientific 56 37
Technical 72 22
Administrative including 39 39
Non-Min. staff
Supporting 104 100
Temporary Status 114 114
 TOTAL 386 363
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GOAT GENETICS AND BREEDING

GGB-1.09: Genetic Improvement and Sire
Evaluation of Jamunapari Goats
for Milk Production (AICRP)

M.K. Singh, H.A. Tiwari and T.K. Dutta
Jamunapari is one of the important dual- -purpose
goat breeds of India with greater recognition for
milk yield. Nucleus flock of Jamunapari goats
has been established at CIRG in 1983 and since
then selective breeding is practiced to improve
the performance of flock for body weight, milk
and reproduction efficiency traits. Besides
generating data base, good quality bucks and
does were also distributed for the on going field
goatimprovement programmes in the country.

Body weight: Average least squares means of
body weights of kids at birth, 3, 6, 9 and 12
months of age were 3.16+0.01, 11.45+0.07,
15.51+0.09, 20.87+0.13 and 26.82+0.13 kg,
respectively during the period of 2005 to 2007
(Fig. 1), whereas, corresponding average least
squares means of body weights of kids for 2007
were 3.28+0.03, 11.99+0.14, 16.41+0.22,
21.54+0.38 and 27.06+0.38 kg, respectively.
The average least squares means of body
weights of kids at birth and 3 months of age for
the year 2008 were 3.21+0.04 and
13.45+0.33 kg, respectively. Year and season
of kidding, type of birth, sex of kid, parity and
weights of dam at kidding have significantly
affected the body weights under study. Kids
born as single and males were born with higher
birth weight and maintained their superiority up
to 12 months of age. Parity has significantly
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influenced body weight at 3, 6 and 12 months of
age, however the magnitude of effect was low
The heritability estimates for body weigh
birth, 3, 6, 9 and 12 months of ag
0.27240.068, 0.169+0.076, 0O
0.2134+0.003and 0.327 +0.073, respet

)20+ )

Milk Yield: Average milk yield in
days and total lactation and total |
for the period from 2005-2007
127.4+1.3, 136.2+1.7 liter
days, respectively; wher:
estimates for the year 2007
143.6+2.9, 152.8 +4
169.9+3.1days, respecti
season of kidding and do
significantly influen
performance traits. Goa
produced (P<0.05) highe
those, which kidded in
Significantly (P<0.05) lo
was observed of does, whic
The performance of milk p
lactation length's decreases s
parity. The observed additive ¢
for milk production traits was |Ic

0.098 (90dMY)t00.124 (140d M
Reproductive Performance: The average age at
first kidding, weight at first kidding and kidding
interval for the year 2007-08 were 754 + 21
days, 32.6+0.5 kg and 323+5 days,
respectively (Table 1). The Multiple birth rates
and litter size were 34.2% and 134%,
respectively. Kidding percentages on the basis
of does available and does tupped were 78.5
and 103.17% respectively (Table 2). Selection
differential on the basis of bucks superiority over
flock average was 6.4 kg for body weight and
26.6 lit for milk yield. The average body weight
of male kids under complete feed (feed lot) at 9
months of age, average weight gain (kg), average
daily weight gains during 3-9 months (gm/d),
carcass weight, dressing percentage (empty
weight) were 27.65+1.51kg, 15.15+1.06,
84.17+592, 12.23+1.62 and 55.4+1.67%
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respectively, for the group fed with Arhar pellet.
Corresponding means were 24.68+2.14 kg,
11.43+1.71 kg, 63.51 +9.53,11.36+12.67 kg
and 55.43+3.08, respectively for the group fed
with Arhar mesh. The corresponding means for
the group of kids fed with Gwar pellet were
25.85+1.31kg, 13.01+0.86, 72.31+4.78,
11.76+0.12 and 54.56+1.67% respectively,
and the corresponding means for Gwar mesh
were 24.76+1.67 kg, 10.21+0.85 kg,
11.97+1.09and 55.33 +1 .69, respectively.

Body wit (Kg)
>

2005 2006 2007
Years (2005-08)

2008

Fig. 1: Least squares means for body weight at different ages
In Jamunapari

3

-+ -0Dw
—— 1200w
—— T

Milk yiald (Lit)
2 8 &

' Body Weights: The overall me

_f-;signif

The population growth rate d‘uring the year was
101%. The overall survivability of the flock was
93%. Thirty-three males and twenty-twq
females were supplied to farmers, SAUs, NG ()
and other research institutions for improvement
and conservation of Jamunapari goats under
field conditions.

Table 1: Reproductive Performance of Jamunapari
Goats

Sr. | Traits 2005 2006 | m
No. f o

1. | AFK(d) 767+24(56) | 739429 (53) | 754+21 (113)
2 [ Ki@ 338411 (119 | 321+13(81) | 32345 (146) |
3 | Kidding rate (DT) 126 137 134

4 | Litter Size (%) 138.5 142 134

5 | Multiple births (%) 38.91 38.20 3402

GGB1.10: Genetic Improvement of Barbari
Goats for Meat and Milk
Production (AICRP)

S.K. Singh and P.K. Rout

The Barbari is one of the most suited dual

purpose goat breeds of semi-arid climates in

India. It has lactational performance similar to

Indian dairy goat breeds and possesses many

desirable characters of body weight growth,

prolificacy, reproductive efficiency and
sufficient milk to nourish high litter size.

Because of these characteristics, the breed is
considered to be one of the best

dual-purpose
among Indian goat breeds.

Population Growth

The population growth for the period of 2007-
08 was 164 per cent. A total of 174 elite animals

were supplied to farmers, government

fiepartments and NGOs for Breed improvement
inthe field.

an body weight at
nth of ages was
, 12.45+0.09,
3 kg, respectively.
December months
y higher body weight at 9
mpared to kids born during
Y 1o March. Single born kids had
‘cantly higher body weight than that of

birth, 3, 8. 9 and 12 mn
1.87i0.10, 6.40+0.10
17.66+0.11 and 22.33:0.1
Kids born between July to

attained significant|
month of age as co
Janua
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twins and triplets at 6 and 9 months of age. The
heritability and genetic parameters for body
r weight growth at 3, 6, 9 and 12 months of age

were 0.347+0.059, 0.390+0.620,

0.308+0.57 and 0.374+0.061 respectively.

The h™ for most body weight traits were high
' except for weight at birth, which was in medium
range. Most genetic correlations were highly
positive and precise. Likewise, the phenotypic
correlations were highly significant and
positive.

Genetic Trends: Genetic trends for body weight
at 3, 6, 9 and 12 months of age were estimated
using method described by Smith (1967). The
genetic trends for all above method traits were
positive precise and significant. The phenotypic
trend was of low magnitude than that of genetic
trends. This is because the environmental trends
were negative. The results on genetic trends
indicated that by improving the environment
desired gain in bodyweight can be obtained.

Lactation Performance: The overall mean for
90 davs milk vield, lactation yield and Average
Dailv Milk vield were 58.81+1.52,
62.21+1.84 liters and 565.4+12.9 gm,
respectively. The lactation length was
109.80 + 1.32 days. Year of kidding significantly
affected the 90 days milk yield but the means for
last three years were of same magnitude. Year
had significance influence on milk yield both in
90 and 140 days of lactation. Does kidded
during 2003 and 2004 also recorded similar
performance but year 2006 it is 54% only.
Compared with last 7 years milk performance,
year 2006 indicated one of the lowest
. performance.

- Genetic Parameters: The h™ estimates for MY
90, LMY and LL were 0.333:0.071,
0.303+0.068 and 0.107 +0.052 respectively.
These estimates appear to be precise and
reliable. The genetic correlations among these
traits were of high magnitude and positive in
nature.
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Genetic  Trends: genetic and
environmental trends for 90 days milk yield and
estimated. Although
nmental trend were
positive but the | >nd was of negative
Ther d been negative
weight and first

Phenotypic,

lactation length have |
phenotypic and en

magnitude

association b

lactation milk yiel ale barbari kids

Reproductive Efficiency: The adult does with
good health were a e-bred during the
same year and hen ey reproduced twice
withinaspanof 12-14n 15. O g 2007 ou
of 298 does available in the beginning of the
year there were 467 bre g making tupping %
as 157. Out of this 3 ves kidded during the

,,,,,

calendar year 2007 g 543 < at the
rate of 1.53 kid per

XI/GGB-1.1 Improvement of Jakhrana Breed of
Goats for Milk and Meat
Production under Farm and Field
Conditions

Saket Bhusan, R.B. Sharma and H.A. Tiwari

The selective breeding has been rollowed to

improve the performance of Jakhrana '

milk, body weight and reproductive e

traits.

Body Weights: Weekly body weight of Kids and
monthly body weight of adult males and females
were recorded. Least square means of body
weight of Jakhrana kids are presented in Table 1.
Weights of Jakhrana kids from birth to 18
months of age were higher in year 2007 as
compared to 2006.

Milk Production: Least squares means of milk |
production are presented in Table 2. Milk yield |
of does was higher in 2007 as comparéd to |
2005. It indicates that selection of does for the

production of milk was in proper direction to ;
increase milk yield of Jakhrana breed. Average ;
lactation length of Jakhrana goats was g
173.67 + 5.42 davs.




Table 1: Least s

quares mean of body weight (kg) in Jakhrana kids
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Factor Age of kids
Birth 3M 6M 9M 12M 18M1 =5
Overall | 259 +0.09 | 9234038 | 13.49:1.04 | 16.52£0.66 | 22.63+0.87 3"0(03’:; :
mean (263) (216) (131) (96) (70) ) |
Year of birth {
2006-07 2614010 | 9.95+0.41 | 13954121 | 17.86+0.74 | 22.39:0.81 319(91?1-78 |
(85) (75) (59) (50) Jal i
2007-08 2.78+0.09 9.98+0.36 14.97+1.05 17.89+1.00 | 22.52+1.55 n.a. ?
(151) (110) (48) (19) (6) l
Season of birth
Winter 2.53 £0.09 | 9.21+0.35 | 13.18+0.91 | 17.25+40.57 | 21.17+0.66 | 30.68+1.74
(219) (184) (108) (77) (57) (21)
Summer 2.64 +0.11 9.26+0.88 | 13.79+1.43 | 15794+1.09 | 24.08+1.41 | 31.33+2.19
(44) (32) (23) (19) (13) (13) |
Sex of kid
Male 2.70 £0.10 | 9.82+0.39 | 13.92+1.09 | 17.32+0.79 | 24.22+1.03 | 32.75+1.76
(136) (114) (70) (52) (34) (13)
Female 2.48 £0.09 | 8.64+0.40 | 13.05+1.14 | 1572+0.76 | 21.03+0.92 | 29.26+1.39
(127) (102) 61) (44) (36) (21)
Type of birth
Single 3.00£0.07 | 9.65+0.28 | 14.10+0.90 | 17.06+0.85 | 22.32+1.05 | 30.69+1.64
(86) (74) (46) (41) (30) (16)
Multiple 266 £0.06 | 9.03:+0.24 | 14.72+0.79 | 16.00+0.73 | 22.93:093 | 31322152
L (167) (134) (81) (55) (40) (18)
Table 2: Least Square Means of Milk Production of Jakhrana goats
Factor Age of kids
30d 60 d 90 d 120d 150 d
Overall 34.13+1.65 67.35+2.74 92.70+3.74 121.69+4.33 144.56+5.79
mean (167) (167) (167) (151) (135)
Year of birth '
2006-07 39.32£ 189 | ) 400315 (57) | 92.60+4.26 (57) | 117-67£4.91 140.28+6.30 |
(57) (57) (50) l F
2007-08 3575+ 1.77 7579+ 2.93(92) | 109:87+3.99 14569+ 4.75 176.88 +6.62
(92) (92) (77) (68)
Season of birth _]
Season | 37.70+1.29 73.46+2.13 98.66 +2.91 126.39+3.48 153.28+4.15
(139) (139) (139) (123) (115)
Season I 30.56+ 2.82 61.24+4.66 86.74+6.36 117.00+7.29 135.85+10.21
Type of kid
Male 34.51+1.84 66.36+3.05 90.26+4.16 | 119.75:4.93 | 120761655 |
(85) (85) (85) (76) 67)
SEEAE N e
Female 33.74 +2.05 68.34:3.39 (82) | 95.14+4.62 (82) 123.64+5.35 148.36+6.96
(82) (75)
(68)

Reproductive Performance: Gestation period, kidding interval and dry period of Jakhrana goats were
151.48+1.56,311.16+22.23and 154.25 + 12.64 days, respectively. 8

RAPD markers for genetic divergence study in Jakhrana
isolated in all the samples from both the lines (Fig 1)
using pooled DNA samples representing HP and LP |

goats: High molecular-length DNA was
- A total of 20 random primers were screened
nes. All the 20 primers generated reproducible
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nomorphic RAPD pattern.
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Fig 1. RAPD profile generated by different random primers in high
producing (H) and Low producing pools. M: Molecular size marker
(Middle range fast ruler).
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Fig. 2: RAPD profile generated by different random primers in high
producing (H) and Low producing pools. M: Molecular size marker
(Middle range fast ruler)




XI/GGB-2: Molecular Analysis of Major
Genes and Quantitative Trait Loci
Influencing Growth,
Reproduction and Disease
Resistance Traits in Indian Goats

P.K. Rout, A. Mandal, AK. Das, S.K. Singh,

M.K. Singh, R. Roy

It is necessary to utilize molecular markers to

select high performance individuals for suitable

environment for enhancing productivity and
sustainability in goat production. DNA marker
information, which identifies important allelic
variation within the genome, could be
incorporated into genetic evaluations to provide
producers with selection tools that increase the

rate of genetic improvement for lowly heritable
traits.

Genetic diversity in Indian goats has been
established using micro-satellite and mtDNA
markers. The geographical structuring exists
within Indian goats and the genetic distances
between breeds are significant indicating that
they are unique population. The association of
some markers with different traits has also been
studied. Therefore, it was proposed to analyze
the major genes/QTL influencing production
‘ and other traits in Indian goats. The established
loci in cattle, goat and human for milk
' productio.ﬁ'and growth will be selected and will
be analyzed by PCR-RFLP, microsatellite and
SNP based approach. This will be again
validated in population and will give an idea to
use markers for enhancing productivity in the
population. As bovine genome sequence draft
has been declared, therefore the information
yielded from the bovine genome will have
direct application to goat, sheep and other farm
animal research. The bovine genome physical
map and genome sequence will help to select
desirable production traits, identify genes
controlling economic traits and disease
resistance traits and enable to produce better
matching products for market specifications. As

- responsible for growth and meat quality.
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a part of objective, we have analyzed genetic

variations in MyoD family genes, which are o0 at 72°C-(4 min)

Molecular Analysis of Myf-5 Gene Myofibrilar
formation in mammals occurs only during
embryonic development and is controlled by
the MyoD family genes. MyoD gene fam'|ly
consists of four genes namely myogenin,
MyoD1, myf5 and myf6. The myf5 gnd myoD
genes are expressed in proliferating single
nucleotide precursor cells called myoblasts. The
Myf6 gene is mainly expressed postnatally.
Myogenin has a crucial role during myogenesis
and expressed in all myoblasts during early
differentiation (i.e. Fusion of myoblasts into
multinucleated myofiber), and its expression
continues during cell fusion. The myf-5 gene has
been considered to play an important role in
growth and development of mammals.
Myogenin expression also marks the end of the
proliferation of myoblasts. Therefore different
myogenin function or timing of expression
could have a major influence on the number of
muscle fibers that develop during myogenesis.
Therefore polymorphism in Myf-5 coding
sequence in different breeds will give an idea
regarding body growth and meat quality in
Indian goat breeds.

Myf-5 gene polymorphism was carried out in 35
samples of Barbari, 25 samples of Jamunapari
and 25 samples of Black Bengal. DNA was
isolated from the samples using standard
protocols and was checked for its quality, purity
and concentration. Subsequently DNA samples
were purified by Gene Elute PCR Clean up Kit of
Sigma for further use. PCR-RFLP was carried out
to analysis myf5 gene using following set of
primer F,=5'-CCT ATC TGC TCC AGA AAG
AGC AG-3' R,=5"-TAT ATA AGT TAA GCA
TTG CAA CAA-3' The PCR reaction was
performed in a 50 pl final volume containing 0.5
unitof Tag DNA polymerase, 1xPCR buffer, 1.5
mM MgCl,, 200 M each dNTP, 10 pmole of

each primer and approximately 100 ng of goat

- Benomic DNA. The PCR conditions were: 94°C

for 4 min, followed by 38 cycles of 94°C (30
88e), 58°C (1 min), 72°C (1 min), and final

. About 30 microliters
of the PCR product were digested with 5 units of




the restriction endonucleases Tagl (New Biolab)
overnight at 37°C. The resultant fragments were
separated by electrophoresis in a 4% agarose gel
stained with ethidium bromide.Genotyping of
Myi-5 gene was carried out by analyzing DNA
samples of 3 different breeds of goats for the
presence of different alleles by allele specific
polymerase chain reaction (AS-PCR). PCR
amplified product was observed to be 980 bp.
The PCR product of 980 bp long was digested
with Taq-l restriction enzyme. The PCR-RFLP
pattern revealed three genotypes, BB (580 bp +
400 bp), AB (980 bp + 580 bp + 400 bp) and
AA (980 bp). The BB genotype was most
frequent in all the analyzed samples. The
frequency of AA genotype was very low in all
the analysed samples. The genotypic
frequencies of BB and AB genotypes were 0.62
&0.32 in Barbari, 0.54 & 0.42 in Jamunapari
goats and 0.50 & 0.45 in Black Bengal goats.
The frequency of B allele was higher than an
allele in all the three breeds. The myf-5 gene has
been considered to play an important role in
growth and development of mammals. Myf-5
knock out mouse showed no muscle growth,
which indicates that the gene myf-5 had an
effect on muscle development. The significant
association between the myf-5 gene and these
growth traits suggest that the gene may be one of
the causative genes that control growth traits in
beef cattle or that the gene is very close to the
causative genes. Naturally occurring genetic
variation in myf-5 gene could affect muscle fibre
number and thus lean meat production.

Conservation and Improvement of
Jamunapari Goats in their Home
Tract

- P.K.Rout, A. Mandal, Saket Bhusan and R.Roy
Population Dynamics:

The overall population of two villages varies
over the years and the population remains
~ minimum from May to September and thereafter
increases due to kidding. After kidding, then the
migration of population is observed due to
selling, pmoh‘;hsz;\rg ar;d providing the animal to
relatives in other villages. Migration in goat
) on in village flocks -

GGB 1.11
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Males were sold at all the age groups. The
percentages of males sold were 10.97
46.66% and 33.33% in 3-6 months, 6-12
months and adult age groups, respectively
Similarly 42.22% and 18.83% females wer
sold in 6-12 months and adult age group
respectively. The villagers also purcha
animals from adjacent villages.

Reproductive Perform

54 male kids and 59 female kids were born
during the period from 76 does and
abortions were observed during the year -
sex ratio was 1:1.09. The kidding rate was 1.48
The multiple birth percentage was 64.60 during
the year. The average fertility percentage
75.45% during the year.

was

Production Performance

Body Weights: The overall body weight in
adopted villages was 2.42 +0.05, 14.53 +0.16,
and 21.14+0.39 and 26.24 + 0.49 kg at birth, 3
months, 6 months and 9 months of age,
respectively. The mean body weight during the
year was 2.39+0.06, 14.35+0.21 kg at birth
and 3 months of age, respectively. The mean
body weight during the year was 2.41 +0.06,
15.54+0.23, 22.15+0.48 and 27.22+0.60 kg
at birth, 3 month, 6 month and 9 month of age,
respectively. Village had significant effect on 9
months of body weight. Sex had significant
effect (P <0.05) on body weight up to 9 months
of age. Birth type had significant effect (P < 0.05)
on body weight at birth and 3 months of age.
The body weight at 3, 6 and 9 months of age

were showing an increasing trend over the years
in both the villages.
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k Yield: The factors affecting milk yield were
vear, birth type and fortnight and all the factors
had significant effect (P<0.05) on total milk
vield. The average daily milk yield over the last
five years was about 1.117+0.013 litre. The
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average daily milk yield during the year was
1.134+0.015 litre. The total milk yield at 30, 60
and 90 days were 32.52, 72.12 and 110.82
litres, respectively. The fortnight milk yield
showed consistent yield up to 5" fortnight and
highest milk yield was observed at 4" fortnight
and thereafter it started to decline (Fig. 1). Does,
which produced twin and triplet, produced
more milk in comparison to does having single
kid. To analyse the effect of birth status on milk
yield, fortnight and type of birth (TOB)
interaction was carried out. The milk yield up to
fourth fortnight with respect to birth status was
observed as 65.640, 69.075 and 82.005 liters in

single kidded, twin kidded and triplet kidded
does, respectively (Fig. 2).

Milk yield (lit/day)
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Fig 2: Total milk yield up to fourth fortni.g‘ht
with respect to birth status in village condition.

Biomass Characterization

The gullies and ditches are densely covered with
vegetation of Bilati babool (P. juliflora) and
other drought resistant trees like Babool (A.
nilotica), Chhonkra (P. spicigera), Hingota(B.
aegyptica). Arhar(C. cacjan), Gram (C.
erietinum) and Bajra (P. typhodium) are the

main cereal crops. Different varieties of mustard
are also grown in this area.

Disease Incidence and Health Coverage

The mortality observed in 0-3 months age group
and was about 6.77% in male and 1.51% in
female. Mortality in 3-6 months of age group
was observed in males and was about 3.63

The general symptoms/disease includine
mastitis, tympany, lameness, coccidiosis
colibacillosis. Parasitic characterization of fiel
condition was made by analysing faecal sample
every month. The parasitic load was nof
observed from May to July. Bursate load was

more in animals from September to January and
subsequently it was lower.

PHYSIOLOGY, REPRODUCTION AND
SHELTER MANAGEMENT DIVISION

PR&SM XI/1.1: Studies on Refinement of

Frozen Semen Technology and

Strengthening of Goat Semen
Bank
SK. Jindal,

N.K. Sinha, A D
B 3 1 a, AK. Goel, S.D.
Fortnight Kharche, N. Ramachandran and R. Ranjan

Fig.1: Fortnight n;i"l(dyield in Jamunapari goat Refinement in Semen Freezing Protocol:

: in fie iti T ificati . e
condition S:e modification in an already standardized
men extender and freezing protocol was

e ————




evaluated for getting optimum post thaw
recovery. The neat semen samples having mass
activity of +4 and above were immediately
diluted in glycerol free extender (part A) at the
ratio of 1:5 at room temperature. Then the
samples were cooled to 5 °C in cold handling
cabinet in 1.5 to 2 hrs and an equal part of
glycerolized extender (part B) was added
gradually to make the final dilution rate of 1:10.
Then the samples were filled in French mini
straws (0.25 ml) and sealed. An equilibration
period of 4 hrs was allowed before samples
were frozen conventionally i.e. frozen in liquid
nitrogen vapor 2.5cm above LN, for 10 minutes
and dipped in liquid nitrogen. A total of 500
(Jamunapari- 250; Sirohi- 200; Marwari-50)
good quality straws having post thaw motility of
minimum 40-50% were stored in large LN,
container for further use/study. However, for
supply of straws to field needs improvement in
quality control aspects and further refinement in
freezing protocols are under process.

Experiments on Different Cryoprotectants and
its Levels:

Penetrating Cryoprotectants:

Two levels (6 and 8%) of four types of
penetrating cryoprotectants viz., Glycerol,
Ethylene glycol, Propylene glycol and Dimethyl
Sulfoxide were tried in the above modified
freezing protocol to observe the comparative
cryoprotective ability of cryoprotectants.
Irrespective of four types of cryoprotectants
studied, 8% did not yield satisfactory results.
However at 6% level, glycerol yielded 30-
40%post thaw motility vis-a-vis 20-30, 0-10, O-
10% for Dimethyl Sulfoxide, Ethylene glycol,
Propylene glycol, respectively.

Non-Penetrating Cryoprotectants Levels:

 The ejaculates were collected at weekly
ntervals using artificial vagina and were
 extended at the rate of 1:10 with Tris- Citricacid-
" Fructose (TCF) diluent having 2.5%, 5%, and
 7.5% and 10% egg yolk by volume as non-
penetrating cryoprotectant and preserved up to
72 hours in refrigerator. Analysis of data using
two way . A revealed that sperm motility
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of egg yolk up to 72 hours of preservation. The
mean sperm motility recorded at 0, 24, 48, 72
hours of preservation in 7.5% egg yolk level
were 85.00+1.29, 63.33+1.05, 50.00+1.82
and 44.17+1.54 %, respectively. The
corresponding figures in 10% egg yolk were
85.00+1.29, 69.17+1.54, 61.67+1 67 and
55.00 + 2.23%, respectively. However, at lower
egg yolk levels (2.5 and 5 %), the mean sperm
motility drastically reduced to below 50% with
in 24 hours of preservation. The live sperms did
not vary significantly among different egg yoll
levels and storage periods.

Standardization of in \

Hypo Osmotic Swelling Test (HC

A total of 28 samples were ta
frozen straw from male reprox yraton
of this division for the stand
osmotic swelling test. A differe

75,100, 125, 150, 175,20C

solutions were prepared fol

semen was thawed at 40°C e rature for 45
second and 0.1 ml were ac PO
osmotic solution of differe

hour at 37°C. Sperms for
strongly coiled, weakly coiled
under oil immersion le coiled
percentage in 50, 75, 100, 1. ), 175, 200
and 300 mosmol were 34.04+1.39,
54.45+1.39, 31.44+1.39, 21.66+1.39,
19.86+1.39, 12.85+1.39, 867+1.39 and

0.58 + 1.39 respectively. The best swelling in
term of strong coiling and total coiling was in 75-
mosmol hypo- osmotic solution. There
significant difference in swelling in different
strength of hypo osmotic solution. So for frozen
sperm 75-mosmol and fresh diluted 100 -
mosmol hypo-osmotic solution is the best.

Is

Dual Staining Test for Viability and Acrosomal
Integrity:

Dual staining technique was standardized for
frozen and fresh semen for viability and
acrosomal integrity. A thin smear was prepared
on warm glass slide of fresh diluted and frozen
thaw semen and stained with eosin-nigrosin
stain. After drying it was fixed in formalized
buffer solution for 30 minutes at 37°C and was
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ter for 10 minutes and and the does, which came in estrys i, the %

vere kept in Giemsa evening, were inseminated in the morning using

nd wash in running tap above diluted and stored liquid semen Twice

nd dry it and observed insemination (deep cervical) was dope o

ns. Based on observation oestrous cycle. The inseminated goats were

e is no significant difference examined for pregnancy status by real time

icrosomal integrity in dual ultrasonography at 25 30 days post

nd individual vital staining insemination. A total of sixty Sirohi goats were

icrosomal staining technique. So inseminated with the overall conception rate

1ing technique will save time and 0f41.52% on actual kidding basis.
viability and acrosome integrity
seen in same slide. There is no need for
parate test for viability and acrosomal PR&SM X1/1.2: Augmentation of Prolificacy by
integrity. Using Biotechnological Tools in
Goats
Insemination Using Liquid Semen and S.D. Kharche, A.K. Goel and S.K. |indal

Pregnancy Diagnosis:

Immediately after semen collection, ejaculates Preparation of Sponges of Diff s and
were diluted in TRIS buffer at the ratio of 1:5 at Shapes to Study their Retention

room temperature having 10% egg yolk level Sponges of different sizes and shapes were
and preserved in refrigerator for 2-3 hours prepared in the laboratory. They were inserted
before use. The does, which come into estrus in in to the vagina of Sirohi goats and tested for

the morning, were inseminated in the evening their retention in to vaginafor 12 day-

Table 1: Effect of size and shapes of sponges on its retention in to vagina of goats.

S. No. | Type of sponge Total goats Sponge retained Sponge lost Sponge retained (%)

15 Square (25mm) i 4 3 57.14

2 Circular (25mm) 6 4 7) 66.66

3 Circular (30mm) 6 5 1 8303 o il
4. Cylindrical (25mm) 8 7 1 87.5

5. Cylindrical (13mm) 7 4 3 57.14

Preparation and testing of hormone delivery system (sponges):

Sponges impregnated with different doses of progesterone were prepared. The sponges were inserted
in to the vagina of Sirohi goats up to the external os of the cervix by using glass speculum on day 17 of
the estrous cycle. The sponges were kept for 12 days in to the vagina to prolong the estrous cycle. The
goats were observed for estrus daily in the morning and evening using teaser buck.

Table 2: Effect of different doses of progesterone impregnated sponges on prolongation of estrous cycle in goat-

S. No. Progesterone No. of animals treated Prolonged estrous cycle
(mg) (n) (%)

¥ 25 AP 30.00
2. 50 7 71.42
3 75 4 75.00

4 10 9 4 hib .
5. , 200 9 - 55.44
. % J 10 80.00

—22 4 & R R
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Table 3: The average serum progesterone (ng
BT | Day | Day
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SNo.| Pa geckichgg Blbe
» Sponge before 18 at ‘ 20 sponge | i |
(ng/ml) .sponge sponge 1 \\r«lladréw'al 4‘ |
insertion insertion |
; 350 14154111 6.0+1.28 [4.3241.53 | 1.8+0.41 | 3.32+1.45 | 1.77£0.26 | 2.35+0.24 | 1.87+0.20
F 300 | 53425 |10.36+4.68 | 4.56+2.14 | 5.76+2.88 | 8.24+4.22 | 5.38+2.30 | 3.75+2.02 [ 3.27+1.60
Reproductive status of Jamunapari ( pH: 7.2-7.4) gupplemented woh iEsulin

The reproductive status of thirty adult cyclic
Jamunapari goats was observed. The estrus
detection was done daily in the morning and
evening by using aproned buck. Twenty four
goats were bred naturally. Out of which
nineteen goats (79.16%) were kidded. Eleven
goats produced single kid and eight goat
produced twins' kid. After kidding the goats
were observed for the onset of estrus. It was
observed that only 26.31% goats came into

i
¢

long postpartum interval in Jamunapari goats.

Standardization of technique for visualization
of follicles / corpus luteum using ultra-
 sonograpy in treated goats.

- Twenty estrous does were scanned by
employing curvilinear trans-rectal (TR) scanners
of variable frequency ranging between 5 to 7
MHz. The does were kept off feed 12 hour prior
to scanning. The uterus was located in all
animals but ovaries could be located only in
~ 50% cases.

" In vitro embryo production and transfer:
Oocyte collection
Oocytes were recovered by follicle puncture
technique for in vitro maturation, fertilization
and culture from goat ovaries collected from
slaugfht,e_r house located at Agra. A total of 1874
- ovaries were used for recovery of oocytes
,min; follicle puncture technique for IVMFC.
ery of ooqm using follicle puncture
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estrus within 6 months of kidding, indicating

(50ng/ml) or EGF (10ng/ml) in 50 pl drops of
maturation medium covered with mineral oil.
The matured oocytes were evaluated under
stereo zoom microscope and the maturation
rate of oocytes on morphological evaluation
was 85.36%.

In-Vitro Maturation of Nude Goat Oocytes:
Effect of granulosa cell co-culture and
monolayer on IVM of nude oocytes: The
selected nude oocytes were assigned at random
in following treatment groups:

Group 1: Approximately 115 selected oocytes
were matured in TCM-199 (sigma)
supplemented with 10% FBS in 50ul droplets.

Group 2: Approximately 108 selected oocytes
were matured in TCM 199 (sigma))
supplemented with 10% FBS and granulosa cell
co-culture in 50ul droplets.

Group 3: Approximately 107 selected oocytes
were matured in TCM-199 (sigma)
supplemented with 10% FBS and granulosa cell
monolayerin 50ul droplet.

32.4 31.77

Maturation rate (%)

Fig. 1: Effect of granulos ¢
monola
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Effect of hormones on [VM of nude oocytes
Group 1: Approximately 107 selected 00 yles
were matured in TCM-199 (Sigma).
Supplemented with 10% FBS in

Group 2: Approximately 100 selected oocytes
were matured in TCM-199 (Sigma) with 10%
FBS, FSH (5pg/ml), LH (5pg/ml), estradiol-17
(Tpg/ml) in 50ul droplets.

Group 3: Approximately 105 selected oocytes
were matured in TCM-199 (Sigma)
supplemented with 10% FBS and FSH (5 pg/ml),
LH (5pg/ml), estradiol-17 (1pg/ml) and insulin
(50ng/ml) in 50ul droplets.

38.09
40

Maturation rate (%)

Gr1 5 Gr 2

Fig. 2: Effect of hormones on in vitro maturation of
goat oocytes.

After 27h of maturation of oocytes, the oocytes
were washed by vortexing, The oocytes were
then fixed for 15 minutes in 2.5% (w/v)
glutaraldehyde in phosphate buffered saline,
washed twice with PBS, stained with 0. 1ug/ml
4,6 diamidino 2 phenylindole (DAPI) in PBS
and mounted on slides, The evaluation of

nuclear status was done by epifluorescence
microscopy.

In-vitro fertilization of in vitro m

atured goat
GOCyles:

The matured oocytes were separated from

Cumulus cells by treating them with PBS
containing 0.1% hyaluronidase and by passing
through a fine pPipette and kept for fertilization in

100 pl fertilization drop. Fertilization drop (Fert

[ALP) containing oocyles were Inseminated
with 25 to 50 pl of final diluted semen (1x106
sperm/ml).

In vitro produced embryo transfer

f'welve in vitro produced embryos of 4-16 cel|
stage were transferred in to two natural
synchronized recipients on day 2 or 3 post
oestrous surgically at tip of the uterine horn of
the genital organ. The recipient was monitored
for the oestrus / pregnancy. Following transfer,
pregnancy was detected by using ultrasound
scanner at 8 weeks.

In vivo produced embryo transfer:

The percentage of goats responded to oestrus

§ynchr0nization treatment in recipient and

donor groups were 75.00% and 100%,

respectively. The onset and duration of oestrus

in recipient and donor were 32.00+10.58/
36.0+12.00 and 28.00+10.58/32.0+4.0 hrs,
respectively. The average number of follicles
and corpus luteum in donors were 7.0+2.51
and 4.66+ 2.60, respectively. Three embryos
were recovered. Two embryos were transferred
surgically at the tip of one uterine horn and
remaining one was transfer into another horn of

a synchronized recipient goat. The results

indicated that:

a) Crestar ear implant can be used effectively
for oestrus synchronization in donor and
recipient goats during non-breeding season.

b) The recipient could not sustain pregnancy
and repeated oestrus after two months.

PRSMXI/2.1: Model Goat ProduCt'_O"
Systems With Special
Reference to Intensive and
Semi-Intensive Systems ‘
Dharm Singh, S.K. Jindal, N. Ramachandran, b-
Rai, R.B. Sharma and H.A. Tiwari e
The Layout Plan of the Model Goat Farm te»
been prepared and submitted to the‘lnstltt{]'
The construction of Model Goat Farm '“VUlV:LE
about Rs. 42 Lakhs is pending Subled,m ak
approval of the PLAN. The re(""d.'ngnta
observations will be done after expe;"”?; of
animals are purchased and the purc ?C.oal
animals is dependent on construction ©
Farm,




Goats  and

PRSM X1/2.2: Adaptability of
Aspects

Environmental Under
Different Production Systems
Puneet Kumar and R.P.Misra
Adaptability studies on Barbar and Sirohi bucks
were inttiated during the perniod under report
Changes in the climate in terms of temperature
and rainfall in the last decade from that of Tast to
last decade were found. Presently the method of
collecting goat facces within the shed s not
may
workers by inhaling contaminated air and thus is
injurious to the health of the shed workers,
Studies waste
management. A comparative adaptability study
was also initiated on the goats brought to this
institute from different agro-climatic regions.

correct  and transmit infection 1o the

were initiated on goal

lantability of Barbari and Siroh bucks under

yroduction
'

Rectal temperature, respiratory rate and heart
rate of 12 bucks, 6 each of Barbari and Sirohi
breed were recorded in May and June (hot-
moderate humid), July, August and September
(hot-humid), October and November
(comfortable-dry) and in December (cool-dry)

the year. The goats were managed

months of
te. The

under semi-intensive system at this institu
recordings of physiological responses in l’hr‘
morning were done hefore feeding and watering
of the goats. In the afternoon, re ording was
done after giving rest of about 1 hr after the goats
arrived to sheds from grazing. The rec urdling
at 15 days interval for 3 conse utive
e in both the
period was almost equal.
hi and 38.41+0.04

was done
days. The mean body temperatur

breeds in comfortable |
It was 38.42+ 0.03 in Siro
°C in Barbari bucks.
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The mean rectal temperature in hot period was
higher and in cool period was lower than the

comfortable period, Bectal temperature in the

afternoon was higher in both the breeds in all
the four [i"ll'rfj’. In the aftermnoon, in the hot
moderate humid period, the rectal temperature
of Sirohi breed was higher than Barbari breed
But in hot-humid period, which forms the
longest part of the hot period, rectal temperature
in the afternoon of Barbari was higher than
Sirohi bucks., The mean rectal temperature in
cool period of both the breeds was equal i.e
38,254 0.06 “Cin Sirohiand 36.25 40,08 “Cin
Barbari breed, In the moming hours of cool
period, Barbari bucks able to keep

themselves warmer than those of Sirohi bucks

WETE

Respiratory rate which reflects the ability of the
bucks to dissipate extra heat during hotter part of
the year. The mean respiratory rate in
comfortable period of Sirohi and Barbari bucks
was equal in both the breeds i.e, 31.64+1.01in
Sirohi and 31.58+0.82 in Barbari bucks.
Respiratory rate inc reased in hot periods and
decreased in cool period. Barbari bucks
remained under more heat stress than those of

Sirohi buks.

Heart rate, which is an indicative of metabolic
rate of the goats under comfortable and cool
period and of cutaneous evaporation in heat
stress. Under comfortable period, the metabolic
rate of Sirohi breed is lower than that of Barbari
breed. It was 86.59+ 1.26 no./min. in Sirohi
breed and 91.40+ 0.90 in Barbari breed. Heart
rate increased in Barbari breed in hot humid
period of the year than that in Sirohi breed
indicating more heat stress on Barbari bucks as
compared to Sirohi bucks.

Blood Biochemical Studies

Metabolic Activity: Blood metabolites like
glucose, urea, uric acid, creatinine, cholesterol
and triglycerides of Barbari and Sirohi bucks
during summer season have been presented in
Tble 1. All the parameters except creatinine
were higher in Barbari bucks than in Sirohi
bucks.
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plasma of garbari and Sirohi bucks during sumi

Metabolite ¢ ancentration in hlood

fable 1t ‘
i intensive production system e ‘
| treed Glucose Urea Urie Acid Crealining Chuleszltl‘ml
b (mg/dD (mg/d Cmgdd | (mpldD “*"‘,’"3%1‘57!' e l
0627 =,y | L A 1,79 59,
bari 06,27 12.81 1,53 98; l
T $ 5,81 & l.-QL.",;_;1!,!',’»’_1,%__4,.1;‘19@,“J,‘ig-ét, SElLOReER 1 B
e we g (7 8 T 26.16 150 1.87 139.34 14 79
33,16 +1.38 018 | _ip@m_’ﬂ__ggﬂ_mw aj2s

Enzyme Activity: The ad tivities of enzymes like ac id phosphatase, alkaline phosphatase, (Jf ,0rT
L DM and Amylase have been given in Table 2. The activities of alkaline phosphatase and GOT were

highet in Barbari bucks. Rest of the enzyme activities were higher in Sirohi bucks.

Table 2: Enzyme activity in blood plasma of Barbari and Sirohi bucks during summer season under semi

intensive production system
T hed | Alaine | GOT GPT LDH Amylase
Phosphatase Phosphatase (Units/mb |+ (Units/mb (1u/lit.) (Street Close
,  (KAU/D ~(KAUMD Units/100ml/dl)

St 1. LM | 2580 59,78 19.80 277.03 10.79

s il - +0.10 Wanr Lo | O O +5,98 + 1,49 +9.53 +0.50
T i | asnn | e 22.98 299.71 10.94
RESESER S +0.22 +1.72 +3.47 + 1,98 +10.34 +0.67

Hormones: T, and T, hormones were higher in Barbari bucks than that in Sirohi bucks.

de and calcium have been given in table 3. The

Electrolytes: The concentration of phosphorus, chlori
han that in Sirohi bucks.

concentration of all the three electrolytes were higher in Barbari t

Table 3: Electrolyte concentration in blood plasma of Barbari and Sirohi bucks during summer season under

semi intensive production system

Breed Phosphorus (mg/dl) Chloride (mg/dl) Calcium (mg/dl)
Barbari 7.82 +0.40 96.81 +4.85 10.36 +0.94
Sirohi 7.12 +0.47 91.55 +4.84 8.94 +0.82

Comparative adaptability of Barbari and Sirohi bucks under intensive and semi-intensive
production systems
Twenty four bucks of Barbari and Sirohi bucks were taken to study the cardinal physiological
~ responses in December, January and February (cool period), February and March (comfortable) and
April, May (hot-dry). 12 bucks, 6 each of Barbari and Sirohi were taken in intensive system of goat
production and 12 in semi-intensive system of goat production. The mean rectal temperature of the
bucks of both the breeds reduced in cool period from that of comfortable period in both the systems
pf goat production. The reduction was comparatively more in Sirohi bucks that that of Barbari buck
in both the systems. The reduction in rectal temperature was more in intensive system in Sirohi bucks
that that in semi-intensive system.

T:'ae mean respiratory rate of bucks of both the breeds in cool period reduced in cool period than that
of comfortable period as a means of heat conservation process. The reduction in mean respiratory

rate was more in semi-intensive system than that of semi-intensive system. The reduction in

respiratory rate was more in Sirohi bucks than that of Barbari bucks (Table 4). The mean heart rate of

?h;:u_cks of both the breeds in cool period was less affected in semi-intensive system than that of

whe o ;YS'E'.“' Sirohi bucks seemed to be more affected than Barbari bucks in intensive system,
reas; Sirohi bucks were Igss affected by cold in semi-intensive system of goat production.

|
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Overall, the Barbari bucks were physiologically better :
production and Sirohi bucks in semi-intensive production syste
Table 4: Respiratory rate (no./min) of Sirohi and Barbari bucks in Intensive and =¢ rtensive system of goat
production
Period of Breed n Intensive system Semi-intensive system
the Year Morning Afternoon Mean Morning [ Afternoon | Mean |
Sirohi 72 17.21 34.18 25.69 16.07 31.56 24.26 ,
Cool dry +0.40 +1.36 +0.72 +0.27 +0.97 +0.63 |
Barbari 96 2223 39.11 30.67 2552 35.21 30.36 |
+0.06 +1.16 +0.09 +0.07 +0.06 +0.05
Sirohi 72 18.04 60.79 42.44 17.14 56.64 36.89
Comfortable +0.04 +0.30 +1.47 +0.05 +0.26 +0.13
Barbari 96 2217 67.96 45.06 2333 60.73 42.03
+0.0.04 +0.25 +0.13 +0.05 +0.21 +0.11

Comparative adaptability of Marwari, Sangamneri, Surti and Black Bengal goats

A comparative study on the adaptability of Marwari, Sangamneri, Surti and Black Bengal goats was
done in hot-dry period. The rectal temperature and respiratory rate of the goats has been recorded.
The rectal temperature indicated that it was higher in females of Marwari, Sangamneri and Surti
goats than the male goats of the same breed. In Black Bengal goats, the rectal temperature of males
was higher than the females. The growing kids of Black Bengal recorded the highest rectal
temperature. The respiratory rate of the female goat was lower than the male goats in Marwari,
Sangamneri and Surti goats. In Black Bengal goats females had higher respiratory rate than the males.
Black Bengal growing kids recorded the higher respiratory rate. The heart rate of Marwari and
Sangamneri goats was lower than Surti. Black Bengal goats had highest rate. Heart rate in males and
females in all the breeds was of almost similar magnitude. However, kids had lower heart rate than

adult black Bengal goats.

Climate Change
Date collected on various meteorological observations during the last 21 years (1987-2007) was

analyzed to study the climatic changes at this institute. The overall increase of 1.90 °C in mean
_ temperature has been observed during the last decade (1998-2007) from that of 1987-1997 periods.

. The increase in maximum temperature and minimum temperature during that period was 0.92 °C
and“w °C respectively. The lowest minimum temperature of 1.5 °C has been observed on
Februany02, 2008. During the last 21 years the lowest minimum temperature dropped either in the
month oﬁpecember orJanuary. June 9, 2007 remained the hottest day during the last 21 years as the
maximu@iemperature reached 50 °C. The average annual rainfall has decreased to 382.01 mm in

39 wet dg’sduringthe last decade from 487.81 mm in 38.18 wetdays during 1987-1997.

Development of Appliances for Faeces Collection

 in most of the goat farms in the country brooms are used for cleaning the sheds. During
2 dust particles create difficulties and health hazards for the workers. Simultaneously soil
o takes place. To take care of these problems four types of appliances were developed to
shed and collect faeces. Two appliances were not found suitable during preliminary
Dne appliance gave promising results during preliminary testing. One is yet to be tested. A
n trolley is under design stage to transport faeces, which will help in waste management.
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Overall, the Barbari bucks were physiologically bettes tensive systerm of goat

production and Sirohi bucks in semi-intensive production syster

Table 4: Respiratory rate (no./min) of Sirohi and Barbari bucks in Intensive and semi-intensive system of goal

production

Period of Breed n Intensive system Semi-intensive system |
the Year Morning | Afternoon | Mean | Morning Afternoon | Mean |

Sirohi 72 Jird i 34.18 25.69 16.07 31.56 24.26

Cool dry 4 0.40 4+1.36 40.72 40,27 40,97 40,63

Barbari 96 22.23 39.11 30.67 25.52 35.21 30.36

+0.06 +1.16 +0.09 +0.07 40.06 4 0.05

Sirohi 72 18.04 60.79 47,44 17.14 56.64 36,89

Comfortable 4004 |  40.30 41.47 +0.05 40.26 +0.13

Barbari 96 2217 67.96 45,06 23.33 60.75 42.03%

+0.0.04 +0.25 +0.13 +0.05 40.21 40,11

Comparative adaptability of Marwari, Sangamneri, Surti and Black Bengal goats

A comparative study on the adaptability of Marwari, Sangamneri, Surti and Black Bengal goats was
done in hot-dry period. The rectal temperature and respiratory rate of the goats has been recorded.
The rectal temperature indicated that it was higher in females of Marwari, Sangamneri and Surti
goats than the male goats of the same breed. In Black Bengal goats, the rectal temperature of males
was higher than the females. The growing kids of Black Bengal recorded the highest rectal
temperature. The respiratory rate of the female goat was lower than the male goats in Marwari,
Sangamneri and Surti goats. In Black Bengal goats fernales had higher respiratory rate than the males,

Black Bengal growing kids recorded the higher respiratory rate, The heart rate of Marwari and

Sangamneri goats was lower than Surti. Black Bengal goats had highest rate. Heart rate in males and

femnales in all the breeds was of almost similar magnitude. However, kids had lower heart rate than

adult black Bengal goats.

Climate Change
Date collected on various meteorological observations during the last 21 years (1987-2007) was

analyzed to study the climatic changes at this institute. The overall increase of 1.90 “C in mean
temperature has been observed during the last decade (1998-2007) from that of 1987-1997 periods,
The increase in maximum temperature and minimum temperature during that period was 0.92 “C
and 2.84 °C respectively. The lowest minimum temperature of 1.5 °C has been observed on
 February 02, 2008. During the last 21 years the lowest minimum temperature dropped either in the
. month of December or January. June 9, 2007 remained the hottest day during the last 21 years as the
" maximum temperature reached 50 “C. The average annual rainfall has decreased to 382.01 mm in
39 wet days during the last decade from 487.81 mm in 38.18 wet days during 1987-1997.

Development of Appliances for Faeces Collection

At present in most of the goat farms in the country brooms are used for cleaning the sheds. During
cleaning dust particles create difficulties and health hazards for the workers. Simultaneously soil
erosion also takes place. To take care of these problems four types of appliances were developed to
clean the shed and collect faeces. Two appliances were not found suitable during preliminary
testing. One appliance gave promising results during preliminary testing. One is yet to be tested. A
buck drawn trolley is under design stage to transport faeces, which will help in waste management.
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PRODUCTS TECHNOLOGY DIVISION
NFRPTXI/1: Development of Fodder
Production, Conservation and
Processing Technologies for
Small holders and Commercial
Goat Farmers
P.K. Sahoo (upto Dec. 31, 2007), Prabhal
Tripathi and T.K. Dutta
Performance of Various fodder legumes under
Agroforestry system
Under the agro forestry system four fodder
legumes were raised as sole crops and in
combination i.e. Lobia, Sunhemp, Sesbania,
Guar + Lobia, Sesbania (low density), Control,
Seshania + Sunhemp, Sesbania + Lobia. The
study was conducted under rain fed condition.
The maximum green fodder yield among the
various treatments were recorded with Guar +
Lobia 25.41t/ha and lowest biomass yield was
associated with control i.e. 5.89 t/ha. Maximum
dry fodder yield also occurred with Guar+
Lobia treatment.
Soil pH and electrical conductivity after
harvesting of the crops were lower than the their
initial values. The pH value of the soil at initial
stage ranges from 7.53 to 8.02 while at post
harvest stage it ranged from7.31 to 7.81, The
lowest electrical conductivity0.06 dsm/cm was
associated with Seshania crop (low density). At
post harvest stage all the treatments were
observed with lower available nitrogen from its
initial value but the magnitude of the reduction
was not very large, However lowest values of
organic carbon and available nitrogen 0.60%
and 303.6 kg/ha were associated with control
treatment respectively.
Leaf stem ratio of various legumes under Morus
alba and Azadirachta indica indicated that
Sunhemp had lowest leaf stem ratio 0.44 on dry
weight basis under Sesbania + Sunhemp
mixture and 0.49 in the sole stand. Maximum
leaf stem ration was observed in Guar and Lobia
crop as sole or mixed crop.

Maximum weed density was observed with the
Sesbania under both the densities,
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"observed with the minimum  27.3 t/ha Fresh fodder yield was achieved from
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weed infestation than all other treatment:
days after sowing. All the treatments redt

od infestation at 30 days after sowing exc

we N
s also sown

control, A three hectare land wa
under the Cenchrus sp. based rainfed pasture

Guar (Cyamopsis tetragonoloba) crop under
Agroforestry system

Drying Studies of fodder legumes

To observe the drying rate of Lobia and Guar
fodder in polyhouse and in ambient conditions,
harvested fodder was used for study. The swath
thickness was 2” and 4” and the initial moisture
content were from 77% to 83% in Guar and 70
to 79% in Lobia. The drying rate was recorded
higher for poly house drying as compared to
ambient solar drying irrespective of swath
thickness. Inside the poly-house the swath
thickness has no effect. However, incase of
ambient solar drying 2" swath gives higher
drying rate. Therefore, poly house may be used
for making good quality hay due to higher
drying rate as compared to ambient condition.

Effect of Goat manure on Cyamopsis
tetragonoloba '
Under this experiment various doses of goat

manure were incorporated in to the soil as alone

or with potassium and nitrogen doses as the

basal dose at the time of land preparation and
Guar crop was raised under various treatments
i.e. Goat manure@20t/ha, Goat manure @ 10
t/ha, Goat manure 10t+ 50 kg K/ha, 20kg N
+50 kg K, 50 kg. K/ha and Control. Maximum




the Goat manure @ 20 t/ ha treatment followed
by Goat manure @10t/ha+ 50 Kg. K

Top feed Harvesting

Under field conditions ground cover in the
grazing areas dries in the winter season and
more or less remains dry up to monsoon season
in semiarid/ arid areas. In these areas only top
feed is the main source of green biomass
production especially during the summer
months. Hence under this study fodder trees
were lopped at their maximum leaf bearing
stage or maximum biomass producing stage
when they were usually offered to the animals.
Among the harvested species Sygium cumini
produced maximum biomass i.e. 44.5 kg/tree.
However maximum dry matter percentage was
associated with Zizyphus species. During the
harvesting and collection and drying of the
fodder tree leaves thorny plants required more
man power due to difficulty in handling.

XINFRPT/2. Development of Feeding
Strategies for Goats under
Intensive and Semi-Intensive
System

T.K. Dutta, P.K. Sahoo (up to Dec. 2007) and

R.S. Upadhyay

Nutritional manipulation for higher

productivity and reproductive performance in

female goats

Thirty nine female Barbari goats were divided

into three equal groups based on their body

weight, age and parity of kidding (0-3 parity

females taken). The non-pregnant females were

put under challenge feeding with the ration

schedule as under,

T1: Concentrate mixture-A @ 2% of the BW + Arhar

straw ad lib. + Green fodder 1kg/goat

T2: Concentrate mixture-B @ 2% of the BW + Arhar

straw ad lib. + Green fodder 1kg/goat

T3: Concentrate mixture-C @ 2% of the BW + Arhar
~ straw ad lib. + Green fodder 1kg/goat

Pregnancy performance and growth of kids
Pregnant goats under T2 group gained higher
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(12.67 kg) than other two treatments (T1

kg and T3, 11.35kg). Average daily gain (du
foetal growth and body weight change during
pregnancy) was 83.54, 90.40 and 93.30 g in the
respective three groups. Pregnant females under
experimental groups kidded 92.31, 100 and
100 per cent in T1, T2 and T3 groups
respectively. The percentage of female goats,
which gave birth single and multiple kids were
66.67 and 33.33% in T1, 69.23 and 30.77% in
T2 and 61.54 and 38.46% in T3, respectively.
Total kids born in each treatment were 16, 18
and 18in T1, T2 and T3 groups. It was observed
that weight of male and female kids born under
T2 and T3 tended to be higher than T1 (Table 1).
Similar pattern was observed when the data
calculated based on birth type. Average daily
gain of kids up to three months of age was also
higher in T2 (65.75g) and T3 (70.65g) than T1
(56.47). Similar pattern was observed when
analyzed sex-wise. Therefore, the ration
containing cotton seed cake and linseed cake in
the ration 50:50 and 30:70 have better impact
on kids' performance during pregnancy period
and lactation period.

Table 1: Birth weight of kids born under different
groups.

Parameter | T1 ] 12 | 73
Birth weight (kg)

Male | 2.04+0.19 2.24+0.09 2.27+0.04
Female | 1.90+0.10 1.94+0.17 1.99+0.12
Overall | 1.96+0.10 2.14+0.09 2.14+0.07

Birth type (kg)
Single | 2.01+£0.15 2.16+0.11 2.19+0.10

Twin | 1.89+0.11 2.33+0.08 2.15+0.06
Triplet - 1.95+0.10 -

ADG (g/d)
0 day-1 month

Male | 54.85+8.13 | 68.20+7.22 | 80.57+12.89
Female | 53.85+9.53 | 50.70+12.77 | 60.97+7.44

0 day-2 month

Male | 58.67+6.88 | 68.09+5.17 74.07 +6.91

Female | 48.75+9.61 | 60.54+4.98 63.65+5.34
0 day-3 month

Male | 63.47+7.11 | 67.17+5.80 | 76.43+4.35
Female | 52.09+9.86 | 63.47+5.52 65.70+4.56
Overall | 56.47+6.61 | 65.75+4.02 70.65+3.40
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Two metabolism trials were conducted during
the pregnancy (mid pregnancy) and lactation
periods (mid lactation) of the experimental
female goats. Six goats from each group were
taken for the trial during both the periods.

1. Pregnancy period: 18 goats (6 x 3).

2. Lactation period: 18 goats (6 x 3).

NERPT XI/3.1: Studies on Nutritional Value of
Goat Milk
R.B. Sharma and A.K. Das
Milk Composition and Paneer Yield of
Jamunapari Goats during different Months
Total 274 Jamunapari goat milk samples were
collected during different months to study the
milk composition and paneer yield. Specific
gravity of goat milk was not affected during
different months. However, a wide variation
was observed in fat, SNF and T.S. content of
Jamunapari goat milk during different months

Table 2: DM intake and DM digestibility in pregnant (Fig.1-4). Fat content was observed to be higher

It was observed that lactating goats under each
group consumed higher DM than pregnant
goats (Table 2). DMI/100 kg body weight ranged
from 3.10 (T3) to 3.49 kg (T1) in pregnant does
and 3.99 (T3) to 4.42 kg (T1) in lactating does.
However, the differences were statistically
similar.

and lactating Barbari goats under different during February, September and October viz.
Sreabments 5.14+0.07, 5.07+0.07 and 5.40+0.03 %,
ot DMI@ | DMI @100 | DM @ikg respecllve'ly. 10ld|..\‘0|ld5 content were ‘\.Isn
kg BW Wo.75 noticed higher during these months resulting
Pregnant Barbari goats better paneer yip'd_

T 830.07 3.49 77.98 |

T2 857.16 3.35 75.1 . fodte o9

: 214 Fig. 1: Monthly variation in FAT content of

13 880.925 3.10 71.44 lal’“ i milk

Pooled 856.05 3.31 74.85 i, e

mean 6

Pooled SE 98.04 0.16 2.38 5

Significance NS W
[Stene 7N NS NS 8 ,

Lactating Barbari goats :E

5] 1188.36 442 100.46 z 3

BT e | aw 99 84 & 2
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Pooled 1182.63 428 -1 Brhl
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| Pooled SE 93,39 0.30 647 = | b AW ) A
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Fig. 2: Monthly variation in SNF of
Jamunapari milk
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Fig. 3: Monthly variation in TS content of
Jamunapari milk
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Fig. 4: Monthly variation in paneer yield of
Jamunapari milk
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Effect of different seasons on major milk
constituents and paneer yield of Jamunapari
goats

Jamunapari goat milk samples were collected
and analyzed during summer (65), rainy (69),
 winter (90) and spring/autumn (50) season. Fat
~ content was observed higher (4.80+0.11)
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during spring/autumn and lowest (3.27 +0.03)
during summer season (P<0.05) (Fig. 5).
Intermediate values were obtained during rainy
and winter season and no significant difference
was noticed between these two seasons. Almost
similar trend was noticed between seasons in
respect of total solids in goat milk. A significant
difference was also observed in SNF content
during different seasons. However, SNF and TS
content of Jamunapari goat milk were not
statistically different between winter and
spring/autumn season. The yield of paneer was
highest (14.43+0.14) in spring/autumn and
lowest (12.35+0.17) in summer. Intermediate
results were obtained during rainy and winter
season showing non-significant difference
between two.

Seasonal variation in total solids content of
Jamunapari goat milk followed the pattern of fat
probably due to very high correlation (Table 1)
between fatand TS content in all the seasons. Fat
and TS content also had highly significant
correlation with the paneer yield in Jamunapari
goatmilk (P<0.01).

Fig. 5: Influence of seasons on milk composition
and paneer yield of Jamunapari goats
20 1
B Summer
w gz | |WRainy
g 15 Owinter
O sprg/aum
Z 10 2
—
O
8 5
Tl
0+ T
Fat SNF 15 Paneer
vield
Effect of multiple births on goat milk

composition

Milk samples (31) were collected From
Jamunapari goats to study the effect of multiple
births on composition. No significant difference
was observed between single and twins birth
milk in respect of fat, solids-not-fat, total solids,
protein and ash content.
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Table 1: Correlation among milk constit

wents and paneer yield in different seasons

" i Paneer yield
A T : Solids-not-fat Total solids er yield |
P Season 2; Constituents 0375%* 0.704%* 0.481%+ |
T Summer i o . 0.850"* 010N |
N=65 L SNF i s 3 0.474%* 1
L ? FT St ' 0.620** 0.941** 0.629** |
Rainy & 2 ; 0.822°* 0.440%*
| N=69 ﬁ S?SF - ; 0.619** |
i | o *a 0.856**
[ Winter ‘I Fat 0723 (O)z;‘;' . 0.625%*
] ! (] - - . —‘
N=90 | S;SF : E 0.840°*
! : o 0.790**
Spring/autumn Fat 0.286 0.908‘ : s
} N =50 i SNF . 0.655 .285
! : TS = - 0.757**
Table 2: Effect of multiple birth on milk composition of Jamunapari goats (Mean + SE)
| Type of birth Fat | SNF TS Protein Ash
| Single (16) 287:020 | 844+0.26 11.31+0.29 2.68+0.13 0.79+0.07
| Twins (15) 299:036 | 8.38+0.21 11.41+0.34 2.90+0.16 0.71+0.05
| Overall 31) | 293:019 | 8412017 11.36+0.22 2.78+0.10 0.75+0.04

Effect of stage of lactation on milk Composition of Barbari goats
51 samples of Barbari goat milk were collected during different stages of lactation (early-20, middle-

13 and late-18) and analyzed to study the variation in milk com
(4.84 +0.28) during late stage of lactation and lowest (
Barbari goats. The difference was highly significant (P
showed a similar trend but it was statistically non-si
content in Barbari goat milk were found to be no
lactation. However, Calcium content in goat milk w
of lactation followed by middle (147.11) and lat
difference was found in zinc content of goat milk dur

Table 3: Effect of stage of lactation on milk Composition of Barbari

position. Fat content was highest
3.86+0.21) during early stage of lactation in
<0.01) (Table 3). The total solids content also
gnificant. The solids-not-fat, protein and ash
n-significant between the different stages of
as observed higher (150.73) during early stage

e (131.96) stage of lactation. No significant
ing different stages of lactation.

Means in the same column with the different superscripts differ significantly (P < 0,05)

goats (Mean + SE)
Lactation Fat SN.F. 1. Protein Ash Calcium Zinc
Stage
Early 3,86A 10.91 14.76 3.40 0.7
; .77 150.7 y
(20 +0.21 £0.50 +0.47 +0.13 +0.03 ioz 434A io 04‘;2
Middle 4.23A8 10.46 14.69 3.44 0.78 1;7 11A 0 48
(13 +0.25 +0.74 +0.69 +0.18 +0.04 +6.58 1604
Late 4.848 10.59 15.43 3.58 0.76 131.968 0.43
(18) $028 | +049 | w04 | so12 | R +5.38 £0.03
Overall 4.30 10.68 14.98 3.47 0.77 143.18 0.46
(51) +0.15 +0.32 +0.34 $009 | ;002 1250 1602
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NFRPT X1/3.2: Evaluation of Carcass Traits,
Meat Quality and Products
from Goat Meats

A.K. Das and R.B. Sharma

Effect of Concentrate Supplementation with
Area Specific Mineral Mixture on Carcass
Traits and Meat Quality of Barbari Kids

Fifteen post-weaned male Barbari kids (3
months old) were divided into three equal
groups to study the effect of supplementation of
concentrate mixture along with area specific
mineral mixture (ASMM). The kids under Group
A and Group B were allowed 5-6 hrs grazing
daily. The kids under Group A were
supplemented with barley grain @2% of body
weight along with common salt and kids under
Group B were supplemented with concentrate
mixture (CP-18.87%, TDN-70.33%) @2% of
body weight along with ASMM. The kids under
Group C were fed under intensive system with
same concentrate mixture containing ASMM
@2°b of body weight with gram straw and green
fodder offered ad lib. Five kids from each Group
were slaughtered at 10 months of age. Though
there was no significant difference between the
Groups, supplementary feeding with mineral
mixture on an average improved the slaughter
weight by 1-1.5 kg. Hot carcass weight was
higher in Group B (10.34 kg) and C (10.48 kg)
than Group A (9.24 kg). Similarly improved
dressing percentage was obtained in Group B
(49.12%) than Group A (46.10%). The Groups
supplemented with concentrate mixture
containing  ASMM showed significantly
(P<0.05) higher forequarter percentage
(27.93%, 27.18%) than the control (25.61%).
Intensive feeding coupled with ASMM (Group
O significantly (P<0.05) improved GR and
breast fat thickness (1.22 mm; 2.16 cm) than
Group A (1.06 mm; 1.82 cm) and Group B (1.08
mm; 1.82 cm) whereas loin eye area was not
significantly different in these Groups.

Group B had significantly (P<0.05) higher
separated lean (71.65%) than Group C (66.38%)
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but Group C deposited significantly more fat in
the muscles. Different dietary treatments
significantly affected variety meat yield and
Group C had significantly lower yield than other
Groups. Concentrate mixture feeding (Group B
and C) had positive effect on fat deposition in
different depots and omental fat was
significantly (P<0.05) higher in Group B and C
than Group A. Supplementary feeding along
with deficient mineral mixture improved
various cuts weight in Barbari kids maintained
under semi-intensive system. The loin cut
weight was significantly higher (P<0.05) in
Group A and Group B. However, no differences
were observed in the chemical composition of
Longissimus dorsi muscle among various
dietary treatment Groups. Cholesterol content
of the muscles was not significantly different
among the treatments and values were within
the range of 83.73-87.25mg/100g. It is
concluded that concentrate supplementation
along with area specific mineral mixture may be
used for improving goat meat productivity.

Antioxidant effect of curry (Murraya koenigii)
leaf powder on quality of fresh ground goat
meat

The curry leaf powder (CLP) had potent
antioxidant effect as measured by DPPH
method (Fig. 1) and its use in fresh meat did not
impart any negative effect on meat quality. CLP
though did not significantly influence odour but
improved odour score. Fresh goat meat had
acceptable odour upto 5 days whereas in
control sample it was upto 3days. CLP treated
sample had significantly lower free fatty acids
content (0.31 to 0.71) as compared to control
sample (0.37 to 0.93). Addition of 0.2% CLP to
ground goat meat is sufficient to lower the free
fatty acids, thiobarbituric acid and peroxide
values. The control sample was not acceptable
after day 3 while treated sample could be

acceptable up to day 5 during refrigerated
storage.



er
\ctivity of the extracts from curry leaf powd

Fig. 1: DPPH radical scavenging
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Table 1: Effect of CLP on free fatty acids, peroxide and thiobarbituric acid values of fresh goat meat

Treatments Storage period (days) Treatment
1 [3 [5 [7 |9 Effect

Free fatty acids

Control 0.37d 0.58¢ 0.65¢ 0.78b 0.93a 5

CLP 0.34e 0.46d 0.55¢ 0.57bc 0.71a

Peroxide values

Control 1.74a 2.21b 2.52¢ 3.01d 3.56e i

CLP 1.52a 2.04b 217k 2.61c 2.82d

Thiobarbituric acid values (mg malonaldehyde/kg)

Control 0.56d 0.68d 0.87¢ 1.05b 1.22a .

CLP 0.47e 0.58d 0.73c 0.90b 0.93a

Meansin the same row with different superscripts are significantly different (P<0.05), **P<0.01

Effect of fat levels on microwave cooking properties and quality of goat meat patties

Patties with vari :
pgt\::i, (\;gg\\//\:])ré)ouesr;?'t |eVeI25 (5%, 10%, 15% and 20%) were cooked in a microwave oven with full
Peratingat 2450 MHz, Resylts showed that fat level did not affect emulsion stability

of batter but it decreased as f. vel | e kin decreased as fat leve
at le el INCreased Mi Wa cooki ime

: ' . . Micro E

Increased. Patties with 5% fat Ievel ShOwed Iower C . ' : A R j

increased, shear fo o lower cooking loss than other fat levels. As fat level
mohasoi i rce value decreased indicating soft texture. Subjective colour evaluation
-aled patties with 5% fat were darker and were . ]

analysis revealed that BOat meat patties with 5% and 1 Soghy i Paitics with Mot fit. SR

with 15% and 20% fat. Tende o 0% fat had less flavour and juicer than patties
. - rne :
Patties with 10% and 159 ss and oiliness incre

: ased significantly with an i in fat level.
fat 8 y with an increase i

: ?es \:/?:Ed dhflfgher overall palatability than others. Cooking properties and
energy, Herent fat level were affected when cooked by microwave
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Table 1: Effect of fat levels on microwave cooking properties and quality of goat meat patties

Fat level (%)
Variables
5 10 15 20

Emulsion stability (%) 93.50+0.65 93.12+0.52 91.87+0.69 91.42+0.58
Cooking time (s) 164.37+1.85a 148.46+5.41b 133.85+3.68¢ 114.62+3.86d
Cooking loss (%) 8.81+0.73b 10.82+1.17b 11.87+1.22b 15.20+1.25a
Surface colour 4.41+0.16a 4.24+0.10ab 4.05+0.15ab 3.85+0.11b
Shear force (kg/cm?2) 0.82+0.06a 0.69+0.03b 0.58+0.02b 0.41+0.02c
Tenderness 4.68+0.30c 4.9140.25c 6.02+0.22b 7.03+0.15a
Juiciness 5.28+0.21c 6.29+0.24b 6.54+0.13ab 6.88+0.15a
Oiliness 4.35+0.07c 4.82+0.23c 5.38+0.20b 591+0.16a
Flavour 4.97+0.18b 5.48+0.16b 6.34+0.22a 6.73+0.16a
LOverall palatability 5:21 5 03¢c 5.85+0.20b 6.52+0.29a 6.90+0.16a

Means in the same row with the different superscripts are significantly different (P < 0.05)

Visual colour score based on 5 pointscale, in which 5=tanand 1 = pink

Sensory core based on an 8 pointscale, in which 8 =excellentand 1 = extremely poor

AICRP on Improvement of Feed Resources and
Nutrient Utilization in Raising Animal
Production
U.B.Chaudhary and S. D. Kharche
Based on deficiency observed in the samples of
feed, fodder, water, soil and plasma of different
livestock species, collected at farmers end from
three agro-climatic zones of UP, area specific
mineral mixture was formulated separately for
each of three agro-climatic zones. To validate
the formulated area specific mineral mixture, on
farm trials were conducted on cattle and
buffaloes suffering from problems of repeat
breeding and anoestrous. Results obtained up to
31st of March, 2008 indicated that out of 81
Cattle and Buffaloes suffering form problem of
repeat breeding, 58 (72%) became pregnant on
no return basis, where as out of 26 cases of
anoestrous cattle and buffaloes, 4 (15%)
became pregnant with in 15-65 days of
initiation of feeding of area specific mineral
mixture. Feeding of area specific mineral
mixture is in progress and there may be increase
in number of recovery cases of cattle and
Buffaloes suffering from reproductive
problems. Results of on farm trial conducted on
Milch cattle and Buffaloes did not show any
positive effect of mineral feeding on milk
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production.

Another study conducted to observe the effect
of area specific mineral mixture on productive
performance of male goats maintained under
intensive system of management for a period of
308 days, indicated higher body weight gain,
better rumen fermentation pattern and more
economic gain from the group of goats fed area
specific mineral mixture in comparison to
corresponding non mineral fed group.
However in a similar study conducted on male
goats maintained under semi-intensive system
of feeding management for a period of 4
months indicated no effect of feeding area
specific mineral mixture on productive
efficiency as well as fermentation pattern of
goats. It may be attributed to intake of required
minerals by non mineral fed goats through
browsing. Initial observation collected in terms
of semen quality and quantity of bucks and
testosterone level in serum did not show any
pronounced effect of feeding of area specific
mineral mixture. In order to create more
awareness amongst the livestock farmers about
the importance of feeding mineral mixture for
improvement of productive and reproductive
efficiency of livestock, field trials of area
specific mineral mixture are in progress.
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Table 1: Effect of feeding area specific mineral mixture 1o tre

at farmer's level.
“No. selected Total | Noof No
villages & | no of | daysof

animals | min,
for trial | mix
feeding
107 15-65
R.B.: 81
Anestrus:

26

commercial
dairy farm

Commercial
dairy farm -2

ol | Percentage
animal
become
pregnant

RB.58
Anestrus: 4

Table 2: Effect of feeding area specific mineral mixture on growth, intake and ferment

Barbari goats maintained under intensive system of management

R

| Noofgoats

Age of animals R

| Intake in terms of straw (g/d/goat) |
Initial body wt. (kg)

[ Final body wt. (ke)

_Gain in body weight (k) /goat

jﬁiﬁbﬁ?@?ﬁ{vdﬂ";f_ A
WFA(mmoldl)
oH T L

~ Control (A)
% (8133 i
03 months
439,47 +16.73
~ 6,7840.55
22.4141.68
15,63

~ Rumen Fermentation Pattern

0,454 0.0%
7.964 0,41
7.04 0,05

Most of the repeat breeder buffatoes a
repeated at least 4 <5 times al regular intervals
(5.3 of 21-30 days prior to feeding of area spe ii¢
mineral mixture,

In case of cattle and buffaloes suffering from
problem of anestrous attained the age ol =
Ayears and never came in heat prior 1o
feeding of area specific mineral mixture,

-

at reproductive problems in cattle and buffalo

Case history of problematic animals

Experimental (B)
0l
03 months
452.7 - 14.52
6.93 4 0.66
23.77 +1.39
16,44

0.4240.04
8,044 0,22
7.2840,26
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Table 3: Economic details of feeding of area specific mineral mixture to the goats maintained

under intensive system of management

Particulars.

_No goats under study

Age and breed

Duration of study ;

Consumption of Arhar straw /goat and its
cost (@Rs. ;)()()/l()()kg)

Consumption of green fodder/goat and its
cost (100/100kg) :

Consumption of barley grain (kg)/ goat and
its cost (@ H/k)",)

Consumption of mineral mixture/ goat and
its cost (@ Rs.40/kg)

Cost of 101al input (Rs)

Body weight gain

Total meat (kg) @50 % dressing

Cost of meat (Rs) @ 150/kg

Net  profi/goat during the experimental
period

Scanned by CamScanner

Control (A)
(W3]
Barbari male, 3 months of age
408 days
270.0 (135.35)

154 (154.0)

Rs. 340.0 (42.50)

7(:4

8.7

/.85
1172.5
4135

Mineral fed (13)
(013
Barbari male, 3 months of age
100 days
278 (139.43)

154 (154,0)
Rs, 354.8 (44.35)
15.48 (0.887)
822,28
1/.01
t.h0

1275.0
4510
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AP Cess Project:  lIsolation and ldentification
of Efficient Exotic Fungi for
Improvement of Pasture
Fibre Digestibility in Goats
U.B.C ||.t||(“1,n'\_. and V.K Gupta

The ribosomal 1152 region defined by primers

IB206F 5'° GGAAGTAAAAGTCGT AACAAGG 766 766
3" and JB206R 5" TCCTCCGCTTATTAATATGC 00
3" was amplified from genomic DNA of rumen o0 00
anaerobic fungi using PCR. The PCR was o e
250 250
performed in a 50 pl volume containing (final 200 200
concentration): forward and reverse primers, 150 150
150 pmol each; 1X PCR master mix (Banglore 100 00
Genei) having Tag DNA polymerase, dNTPs 7() o

and reaction buffer with MgCl, at optimum

concentration, 25 pl; template, 4 ul and sterile

water to make up the vol. to 50 pl. The
ribosomal 1TS2 region of different species was

amplified from genomic DNA and gave

drrlpllfif ation of dpprox 700*)[).

Efficient fungal sps. (Orpinomyces) isolated
from Nilgai was selected on the basis of higher
estimated fibrolytic enzyme activity, observed

1L e -

during last two years. This species of anaerobic
fungi was cultivated in the laboratory in serum
bottles (100ml) containing 40ml of non defined
Joblin’'s medium and antibiotics. All the
components of the medium were same except
40% of clarified rumen liquor (CRL) in place of
15% and an extra addition of 0.2% milled Arhar

Fig.: Amplification of 1TS 2 region.(700bp App.) of straw, Higher proportion of CRL was used for
Piromyces and Orpinomyces. making exotic fungal sps. adapted in goat rumen
Lane 1and6 Standard ](,-’,!,)qrr olecular weight marker 1](“"‘.('” (E'JV.I.'dlfthYy ’J{ fuﬁgd! (,Ul'.Ur(:‘ Was

ne 2. 3and4: 1S 2 region of Piromyces e | ¥
- a. 1T : ,'l, s " checked under microsc ope and live culture of
Lane 7 and 8: 115 2 region of Crpinomy ces

exolc Tungi was used for cross inoculation. For

' experimental trial, 10 male Barbari goats of
RFLP analysis of Orpinomyces species isolated approx. 9 months of age were selected and
from Nilgai and Goats divided equally into two groups (C andD).
The amplified intergenic spacer ITS2 region was Animals of both the groups were kept separate

d digested by site spec ific restriction enz yme (Dra In Iron cages and were recerving Arhar straw +

I). After digestion with Dral, PCR amplicon of Pelleted feed @ 100g /day daily Animals of

‘ Orpinomyces species isolated from Nilgai and group C, were administered 40ml of un

goats generated fragments of 300, 250, 130, 65 inoculated fungal medium containing 0.2%

bp (approx) and 250,240, 130 bp, respectively milled arhar straw and antibiotics at weekly
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Orpinomyces sps.(isolated from Nilgai) containing 0.2% o an o (acn antibiotics
weekly interval using stomach tube and syringe. Regular inocu ation in control (C) and treated D)
groups was done at weekly interval up to 3 months. Observations in terms of growth rate.
(fortnightly) and intake of arhar straw (daily) was recorded.

Results related to the productivity and rumen fermentation paﬁem affected by inoculation of exotic
fungi are presented in Table 1. Significantly higher (P < 0.05) intake of arhar’ straw under group D ip,
comparison to group C. Reason seems to be associated with the effect of inoculated exotic fungi.
Higher concentration of VFA (P <0.05) observed in group C ngeds to be cqrrelated with the resylts
of digestibility trial. Lower values of microbial population in terms microcrystalline cellylose
degrading bacteria, fungal and protozoal population under group D indicated that inoculated exotic
fungi could not establish symbiotic relationship with native fauna and flora. Results of metabolic
trial are under statistical analysis.

Table 1: Effect cross inoculation of exotic fungi on productivity and rumen fermentation pattern in goats.

Particulars Group C (Control) Group D (Treated)

Breed and sex of the goats Male Barbari Male Barbari
Number of goats 05 05
Initial body wt. 16.82+1.0 16.5+0.56
Final body wt. 19.38+0.93 18.56+0.81
Gain in body wt. 2.56 2.06
Intake of straw (g/d) 788.48 +13.75a 830.54 +14.26b
Rumen fermentation pattern

H 6.84+0.03 6.35+0.35
TVFA (m/dl) 10.98+0.61a 8.56+0.15b
Ammonia Nitrogen (mg/dl) 1.7+037a 1.82+0.422
Rumen Microbial Population
Total Viable Count of microcrystalline cellulose degrading 128.3+8.39a 108.9+2.41b
bacteria (X 1011/ml)
Total fungal Count X103/mi 4642472 3.7+£1.79%
Total Ciliate Count X106/m| 3.94+0342 3.7+0.28a

Mean followed by the different superscript (s) in the same row differ sign

AP Cess project: Develop

ificantly (P< 0.05)

ment of Supplementation Strategies for Goats under Field Conditions
T. K. Dutta and P.Tripathi

In vitro evaluation of goat feeds/fodders collected from the semi-arid region

Some farmers supplement 8rain component (home grown) to their goats. Therefore, four

combinations of rations were pre

- ' prepared using the ingredients collected from each block of survey
districts. Total of 16 combinations of rations were prepared for two districts (Aligarh and Ahgﬁ)’
(20%) in the ration increased CP% in the total mixed ration (TMR” o

y i { 5 in )
%) in the ration improved the major and trace mineral -i?f:gur:neﬂtof

Addition of concentrate mixture
Inclusion of mineral mixture (3




Table 1: Effect cross inoculation of exotic fungi on productivity and rumen fermentation

pattern in goats.

[ Parameters [ 71 [ 12 RE [ SEM- gnificanc
min and FCE Soee——————— a -
[ Initial BW (kg) 7.97 8.08 7 63 [0.99 ——
| Final BW (kg) 8.55 9.92 10.13 [ 1.00 NS
| Weight gain (kg) 0.58a 1.83b 2.50b | 0.51 P<0.05
| ADG (g) 9.72a 30.56b 41.67b | 8.53 P<0.05 5
DM intake (g)/d 270.21 268.72 288.44 27.58 | NS ]
| Feed conversion efficiency (%) 3.60a 11.37b 14.44b 3.04 | P<0.05
Rumen fermentation pattern
pH 6.64b 6.53b 6.24a 0.13 | P<0.05
TVFA (mmol/dl SRL) 9.83 9.78 10.83 1.10 | NS
Total-N (mg/dl SRL) 44.10 52.40 53.05 5.35 | NS
NH3-N (mg/dl SRL) 19.88a 28.85b 27.48b 1.39 | P<0.01

21 —
e 11
m T2 & P AL e 2
208 . T3
— Poly. (T1)
19 5= — Poly. (T2) T £
— Poly. (T3)
18 /A<{
&
, 74
16 = s
=0
= c
15 y1 =-0.0174X + 1.1601x + 9.254
R’ = 0.9951
14 y2 = -0.0261¢ + 1.3885x + 9.1479
R®=0.9958 ]
13 gesssans torne y3=o,0375x_200.7182x*10—019
R?=0.9912
12 3
1F i %
10
Initial wt ~ 1FN 2FN 3FN 4FN 5FN 6FN 7FN 8FN

Fig. 1. Growth perfomance of kids with different supplementations

GOAT HEALTH DIVISION

X1/GH-1 Project title: Monitoring and Surveillance of Important Goat Diseases in India.
D.K. Sharma, V.K. Gupta, Rajneesh Rana, Ashok Kumar and V.S. Vihan

Passive surveillance:

Questionnaire was developed to collect the information regarding various important di§eases of
goats. The questionnaire was sent to 42 goat farmers by post. The result has been presented in Tables

1,2 and Fig.1. A total of 10 goat farmers had responded. The data were criticall
interpreted. The colostrums were fed to newly born kids by all the farmers. It was als

y analyzed and
o observed that

60 per cent farmers do get veterinarian help for the treatment of their animals even than the mgrtahty
in 0-1 M and 3-5 M kids was 32.5 and 38.4% respectively. All the farmers got their goats vaccinated.
Vaccination for PPR was observed in 60 per cent cases but none of the farmers adopted complete
schedule of vaccinations. Of the total 145 pregnant animals, 63 aborted giving an occurrence of

abortion to be 43.4 per cent. All the abortions were, however, reported in middle of pregnancy.
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Qualitative chemical analysis: Qualitative chemical analysis was conducted for flavonoids, alkaloids,
saponins, Carbohydrates, glycosides, steroids, tannins and phenolic compounds and protein an
amino acids by standard methods. The result is portrayed in Table 1.

Table 1: Chemical constituents in methanolic extract

SI.No. | Coded Plant constituents e g
= =
extract . 3 s - H i
- @ w © ] @ n o t &
3 - £ - - .- c g = )
g S € S z S = | 288 c£R
1) = o = 8 s = ol D E Y
> e =% © 4 - < @ L = <
) =z = 2 = & - £ = o«
e H Q o =
O
i CIRG-1 + + - + S = . g
i CIRG-3 A ~ : 3 3 : E T g
ii. CIRG-2 A + i : ] < T : :
iv. CIRG-6 : : . z : : gt g :
V. CIRG-4 = - - - - - + + £
[ vi, CIRG-5 3 : i % : : R : +
Chemical compatibility analysis of combination of plant extracts:

Individual extracts and in combinations of two, three and four extracts were tested. Test methanolic
plant extract dissolved in methanol and applied 5 plon thin layer plate (Aluminum silica plate) at the
concentration of 0.35 gm/ml and subjected to run in Toulene: Ethyl acetate (70:20) solvent system.
Thg developed test plates were examined for presence of spotin both single and combination extracts.
!n first gxperiment, 6 single extract and 15 different extracts were tested, which did not reveal any
Interaction among fractioned spots. In second experiment, 20 different combinations of three extracts
were tested in similar way, also not exhibited any interaction in fractioned spots (Fig 1). In third
experiment, 15 different combinations of four plants were tested and results showed that expr.ession of

all spots were the_re in both single and mixed extract spot. The results of this study indicated any plant
extract may be mixed for development of prototypes.

Fig. 1: Chemical compatibility analysis of combination of plant extracts by TLC
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" |solation of organism for antobiogram: For testing in vitro antibacterial property of plants extracts
against pathogenic stain of E coli, the organisms were isolated from clinical cases of diarrhoea in kids
and goats of Jamunapari and Barbari goat breed. Isolates were characterized as Escherichia coli.
Antibiogram of both the isolated were evolved against all commonly used antibiotics. Plant extract
was dissolved in suitable solvent, then test plant extract solution with different concentrations (500
mg/ml, 250 mg/ml, 125 mg/ml, 62.5 mg/ml and 3.25 mg/ml) and impregnated disc with 25 ul of each
serial dilution of extract solution contain different concentration (12.5, 6.25, 3.12, 1.50 and 0.78
mg/disc) respectively of extract. The susceptibility and resistance level were observed.

:

The organisms were isolated from the different places in order to identify the difference in the level of
susceptibility/resistance. The organisms (F.coli) isolated from Jamunapari kids revealed the
susceptibility to most of the antibiotic discs used (Cephalexin, Cephotaxime, Cephadroxil,
Ceftazidime, Cefaclor, Ciprofloxacin, Norfloxacin, Sparfloxacin, Lomefoxacin, Gatifloxacin,
Tobramycin, Amikacin, Gentamycin, Kanamycin, Roxithromycin, Oxytetracycline, Furazolidone,
Chloramphenicol and Co-Trimoxazole), except colistin and sulphadiazine. In contrast to the
organism isolated from Jamunapari kids, the isolate from Barbari kids showed the resistance to most of
the antibiotic disc used, except amikacin, gentamycin, furazolidone and colistin.

Antibiogram of Prototypes: In order to study in the enhancement in antibacterial activity, some
selected combination of extracts was tested. The ratio of 50:50 of the individual extract was prepared.
Antibiogram property of was evaluated against isolated and characterized pathogenic ETEC
Fscherichia coli, at the concentration of 12.5,6.24,3.12,1.56,0.78 and 0.39 mg/disc by disc diffusion
test. In CIRG-5 + CIRG-6, CIRG-5+ CIRG-3A, CIRG-1 + CIRG-6, CIRG-2B + CIRG-6, CIRG-1 + CIRG-
2B, CIRG-2A + CIRG-1 and CIRG-5+ CIRG-2B. There were no synergistic antibacterial activity were

reported in any prototypes, however, in CIRG-5 +CIRG-4 and CIRG-5 +CIRG-6, there was
antagonistic effect in these combinations (Fig 2).

Fig. 2: Antagonistic antibacterial activity of CIRG-5 + CIRG-4 and CIRG-5 + CIRG-6

Clinical trails of Prototypes in oral liquid formulation: Four prototypes, Prototype A (CIRG-
2A + CIRG-1), Prototype B (CIRG-1+ CIRG-2B), Prototype C (CIRG-4 + CIRG-2B) and Prototype D
(CIRG-5 + CIRG-2B) were prepared in ratio of equal amount. Therapeutic efficacy of extracts were
evaluated in clinical cases of diarrhoea kids at the dose rate of 10 mg/kg bwt for 1- 2 days orally and
obseryed degree of recovery (score) and recovery days. In clinical trials (6 kids), pretreatment values of
: appetite (Good 1, Low 2, No appetite 3), fecal consistency (Watery 1, Semi solid 2, Loose ball 3,

Normal 4) and dehydration (+1, +2, +3, +4) were recorded on score basis on the basis of their
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. in both the groups. Recovery score recorded as (Poor 1

| Complete 4. In CIRG-2B, on same (l(‘)s(- rdl‘(’ mlt-.m rec ()vc‘-ry SCOre was

Partial 2, Moderate 3, anc ‘( ll ¢« were 1.040.00 days. In diarrheic kids, App.(*mv 5COre was

840,19 anC e e “V"‘r\\/d(hl«l?/m 1 610 1.80. The mean duration of diarrhoea varied frgm 223w

e (lm(), ‘I:‘:l “I): :"/(\‘ \/,:1‘:‘:/.;‘:‘.(( overy s(‘nru was 4.0+ 0.19 and mean recovery days were 2.l4l +0.08

) . " h : o ‘ o

‘(:::}’: Snnlr)lli(l.uhy'ln prototypes B, mean recovery score was 4.0 i 000(())0«"1[::"::(:']’:1 f:‘)((-(())\;((nfrs; fd:);: a//;:)

2.50 4 0.06 days. In prototypes C, mean recovery score wds 4.0-{_ ; 8 o n(d A o ‘

2.40 4 0.06 days and In prototypes D, mean recovery 5("()rv was 4() i’ : a , ry days
were 2.50 + 0.09 days. All are showing potential as antidiarrhoeal in goats.

severity. Rectal temperature was 164 orde

X1/GH-2.3 Control of Brucellosis in Goats by Molecular Diagnosis and Epidemiology.
V.K. Gupta, S.V. Singh and V.S. Vihan

, i 5 .
Isolation of Brucella from specimens: The following specimens were used for isolation of Brucella
sp

Table 1: Isolation of Brucella isolates from different source of goat origin

There is no single test by which an organism like brucella can be identified. A combination of growth
characteristics, serological and bacteriological methods usually enable brucella to be correctly
identified,

S.No. | Specimen Number Number of suspected Brucella isolates

L Mk 20 nil

2. hi\'/Jgin;llr'{w‘l‘IT) : 1 05

J, Fetal membranes 08 05 ;
4. | Aborted fetus 06 03 |
! 7; _‘ _F(Rll[?ﬂiﬁiﬂ‘h content 06 02 '
6. |Uers 05 01
J.___| Supramammary lymph nodes 05 nil

| Total 65 16
The suspected isolates were further subjected to identification and characterization.
Identification of Brucella organisms ‘

Morphology and staining: All the 16 suspected Brucella isolates were
usually arranged singly. The morphology was fairly constant i

showed pleomorphic character. True capsule was not detected in any of 16 isolates
Growth characteristics: Suspected Brucella ¢
were picked and re-streaked on Brucella agar
examined for colonial morphology. There we
were seen, representative col
of the cases the growth was sm
haemolysis on blood ag

Gram-negative, cocco-bacilli,

olon_|es which were close to colonies of contaminants
medium. After incubation for 4-5 days, the plates were

re several types of suspected Brucella isolates colonies
lates were

selected for further characterization. In most
ooth, clear, pale honey-colored ap
ar or lactose fermentati

A , 10N on Mac-
consideration as Brucel]a. i
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.d that out of 16 suspected Brucella isolates, only 06
ts species and biovar. Species

er it was establishe
lla, it is important to try to establish i

identification was based on 2 main sets of properties:

Typing of Brucella culture: Afl
were identified as genus Bruce

i lysis by phages and ii. Oxidative metabolic profile on selected amino acid and carbohydrate

substrates.
For characterizing the
i carbon di oxide (CO,) requirement,
ii. production of hydrogen sulphide (H,5),
iii. dye (thionine and basic fuchsine) sensitivity, and
iv. agglutination with monospecific Aand M antisera.
The characteristics of all 06 Brucella isolates as revealed by the routine typing tests are presented in

Table 2.

B.melitensis at the biovar level four (04) main tests were used:

PCR-RFLP for molecular typing of Brucella culture: PCR-RFLP analysis has been used of Brucella
omp2 gene. Omp2 gene was used as a locus of two nearly homologous repeated copies that differ
slightly among Brucella species and biotypes in presence or absence of the Pst 1 site to differentiate

between them.

PCR and oligonucleotide primers: The PCR test was performed with all 06 B. melitensis biovars
isolated from goats. The PCR technigue has increasingly been used as a supplementary method in
d a molecular biotyping approach which has been proposed on the
basis of restriction endonuclease polymorphism in the genes encoding the major 25- and 36- KDa
outer membrane proteins of Brucellai.e.omp2. The Brucella omp2 gene was used as target DNA. The

forward 5' primer (pl [TGGAGGTCAGAAATGAAC]) and reverse 3' primer (p2

[GAGTGCGAAACGAGCGC]) were used to amplify an omp2 gene segment.

Brucella diagnosis. We have use

Validation of the method with prototype strains: The PCR was first performed to test specificity by
comparing Brucella species DNAs 10 the DNAs from several other bacteria, including the
taxonomically closely related Agrobacterium and Rhizobium strains. A single band with the expected
size of 282 bp was obtained only when Brucella DNA was used as a template. All other bacterial

strains and a water sample failed to produce an amplified fragment.

The omp 2 gene exists as a locus of two nearly homologous repeated copies (omp2a and omp2b) that

differ slightly among Brucella spp. We used this information to design specific primers that amplify a
282-bp fragment (Fig.1). The results revealed that DNA fragments obtained from B. melitensis

28 4 B R R B

282 bp 282 bp

Fig. 1: Agar clec i ifi
I ,?ng;::t, :;:(I‘ ¢ ::(z :;;;:)holr)e:s of PCR-amplified omp2 gene fragments from isolated Brucella strains. The Fig.
y . (;; A Iragmeql. Lanes 1: M, molecular size ladder (in base pairs); 2, negative control;
3 and 4, B. melitensis strain 16M; 5,6,7 and 8, B.melitensis biovar 3
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A total of 16 suspected Brucella isolates were isolated and on morphological, biochemical and
molecular characterization it was found that the two isolates identified as B.melitensis 16M strain and
03 isolates were identified as Brucella melitensis biovar 3. Sixth one was the variant of Brucella spp.

Table 2: Species and biovar differentiatio

nofthe species of the

genus Brucellaisolated from goats.

LERE S Ry -
Growth characteristics Monospecific miﬁg’ S 5 R B e e Inter-
—_— e sera pretation
Suspected | Sourc y —N&“mhr—ﬁ%_‘ ; =
Bru?ella o 5 '-; sk TH1A M IR [ Ac b Wb | BK: | Fi 1z R/C
isolates
P1 Foetal + + % \‘N"““‘ip—% P
membrane % * ¢ + NL | NL CL NL | PL | NL Brucella
melitensis
S B Emmeae 16M
2 Stomach + + L - T'T—'—_‘m__{_\_\‘ 5 _{ ;:/__“,-
content * NL | NL "] & NL | PL | NL ru
melitensis
R, ] 16M
P3 Stomach P = .\*T“T"—\h-‘—‘—-— Brucelia
content O NLINL [CL [ NL|PL|NL v
melitensis
- il a0 = 1+ T 1 [ [PL| NL 'Elﬁiiua
content NLINL [CL [N melitensis
Y e e e o SOOI biovar 3
P5 Vaginal Ay T e —
Swab Wi Faah B e NL[NL [CL [NL|PL|NL B:’/ffjr’,‘:”
melitensis
T Pe ot biovar 3
P6 Vaginal * BT s B e SO0 R o e
Swab B el iR N NL [ NL [CL [NL|[PL|NL B;:‘;: .
L—_‘-‘_‘_A R \Z
: BF = Basic fuchsin at 20pl/ml (1/50,000 wiv): T

AC = 0.1% acriflavin; CL = Confluent Lysis, p -
Plg = Plaques; NL Some Iytic activiry observed, py
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= Thionin at 20ul/ml (1/50,000 w/v);

Partial lysis; NL = No lysis
t not considered true Ivei.



XI/GH 2.4 Development of Specific
Diagnostic for Caprine
Flearopneumonia in Goals using
Native M. mycoides subsp capri
Isolate.

Rajneesh Rana, VK. Gupta, P.K. Rout, Ashok

Kumar and V.S, Vihan

Preparation of respective medium of choice for

the growth ol native M. capri isolate: Hanlk's

Balanced salt solution (both solid and liquid)

medium was prepared for the growth of four

native M. mycoides  subsp  capriisolates
including standard strain, All the isolates are
regularly  being  maintained under  Health

Division. The ingredients of Hank's 1, 1 and 11

were mixed and pH was adjusted to 7.6 7.8.

Later, medium was filtered and stored under

refrigeration till further use,

Bulk cultivation of the organism and its
sonication: All the 4 isolates were cultivated in
solid and liquid H.B.S.S. medium.
Approximately 1-liter growth of 3 native M.
capri isolate and 2 liter growth of isolated
standard strain was obtained and harvested. The
harvested organism was sonicated @ 14-20 pH,

for 10 minutes with an alternate gap.

Rising of hyper immune serum against standard
native M. capri isolate: The standard native M,
capriantigen was sonicated, s protein
concentration was estimated and standardized
with UV spectrophotometer.  Later the
standardized antigen having protein
concentration @ 2 mg/ dose after proper mixing
with CFA was inoculated sub-cutaneously at
neck region in 2 different goats. A booster of
same dose via same rout was given A(-p.u'.n('ly 1O
these animals at 21" day. The standard protocol
of Krogsgaard-Jensen (1971) with some minor
modifications was followed. Later the animals
were test bled and the high titer serum (tested
with IHA and Latex agglutination tests) was
collected, filtered and kept at 20 "C till further
use,

Scanned by CamScanner

. 2007-08
A

Preparation of protein samples for
standardization of SDS-Polyacrylamide gel
electrophoresis: The proteins of Mycoplasma
mycoides subsp capri native isolates including
standard native was prepared using 2 different
protocols (Archer 1979 and Solsona et al. 1996)
with minor modifications. The growth of 72 hrs
cultures was harvested @10,000 rpm at 4'C for
20 minutes, Later the pellet was washed thrice
with PBS and resuspended in 100ul of PBS
containing  Triton X-100 and was further
incubated at 20°C for 15minutes. The volume
was further centrifuged at 10,000 rpm for 10
min. under refrigeration and supernatant was
harvested (Archer 1979). The second sample of
antigen was reconstituted and washed in 200 pl
IBS (0.125 M pH 6.8) and boiled in water for 5
min, The sample was centrifuged at 10,000 rpm
and supernatant was collected (Solsona et al.
1996). The protein of both the samples was
estimated by BCA method. The 20ul of protein
sample of later one was mixed with equal
volume of sample buffer (Distilled water, Tris-
HCL 0.5 M pH 6.8, Glycerol, SDS, Brilliant blue
and  2-Mercaptoethanol).  The mixture was
hoiled for 5 minutes and high speed centrifuged.
Now the supernatant was collected for loading

in PAGE.

Electrophoresis by SDS-PAGE: SDS-PAGE of
whole cell proteins of all the four mycoplasma
strains were carried out as per the method of
Laemmli (1970) adopted by Anthony et al.
(1997) with slight modifications. The gel of 0.75
mm (12%) was prepared for a foresaid purpose
(Bio-Rad mini gel apparatus).

Preparation of Stacking and resolving gels: A
1 2% separating gel was prepared by mixing the
reagents and poured immediately in the casting
assembly to fill the space of sandwich. Gel was
overlaid by thin layer of isopropanol without
disturbance. Later it was allowed to polymerize
at room temperature for 30 minutes
approximately. Further the layer of isopropanol

e |
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was washed-off. A 57 B B

prepared and poured tely i
separating gel by leaving :,nlm» spac n‘f—,
top of the spacer plate. Further a ‘|Pﬂrxm ol 7|
was inserted into the layer of stacking ge
<olution and additional stacking gel was added
to fill the spaces in the comb completely. The gel
was allowed to polymerize at room

temperature.

Sample loading for electrophoresis, staining
and distaining and estimation of molecular
weights: The gel sandwich was removed from
the casting apparatus and fit into running tank
assembly. The tank was filled with tank buffer
(Glycine, Tris base, SDS and distilled water)
further the combs were removed. Now the sets
of prepared proteins were loaded by mixing
with bromophenol blue dye in different wells
along with protein molecular weight marker
(205 kDa-3 kDa) and electrophoresis was
carried out at constant voltage of 60V. The gel
was stained in staining solution for two hours
and then destined with destining solution with
several changes until background disappear.
Molecular weight of protein bands was
estimated using computerized gel-
documentation system. The protein bands
resolved in all the samples of M. capri were
ranged from 151 kDa 2.4kDa (Fig. 1 and 2).

Immunostaining: Blocking, binding of primary
antibody and conjugate Probing

After completion of protein transfer on NCP, the
membrane was kept in blocking solution (Tris-
HCI, NaCl, 5% skim milk, 1% BSA) for 2 hours
at room temperature. After blocking the NCP
was washed twice for 5minutes with wash
buffer-l (Tris-HCI, NaCl, pH-7.4; 0.1% Tween-
20). Further the membrane was placed in a
solution of serum diluent (Tris-HCI, NaCl, pH-
7.4; 0.1% skim milk) with primary antibodies
and incubated for hours at 37°C in shaking water
bath. Further the NCP was washed thrice with
wash buffer- for 5 minutes. Later the membrane
was transferred in a conjugate diluent (Tris-HC|
NaCl, pH-7.4;: 0.1% skim milk) containing,
antigoat-rabbit HRPO conjugate and incubated
for 60 minutes at 37°C. After incubation NCP

Scdllrneau py calriscdarirer

was washed thrice for 5 minutes each with
huffer-11 (Tris HCI, pH-7.6).

Visualization with Luminescent Substrate:
Genie made DAB kit was used to develop
NCP. The immuno-reactive protein bands w
found to be in higher range of 90 kDa to 2

kDa. Moreover 2 promising immuno-reactive

bands were observed at 20 kDa and 30 kDa
(Fig. 3) which needs further study.
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. Fig 1: SDS !’AGE of M. mycoides subsp capri (native
isolates) exhibiting protein bands from 151 kDato 2.4
kDa

Fig 2: SDS_PAGE of 4 native M. s subsp capri
isolate with 2 different protocols
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Fig. 3: Western blot analysis of native M. mycoides
subsp capri isolate exhibiting various immunoreactive
bands in lower and higher protein range

XI/GH-2.5: Field trials of indigenous vaccine
against Johne's disease in goats
and sheep farms located in
different agro-climatic regions of
the country

S.V. Singh

Following trials of the first 'Indigenous
Inactivated Johne's Disease Vaccine' (lllJDV)
were conducted in goats and sheep, after the
success of 'in-house trials'. Presently extended
field trials are underway.

I. Vaccination of new flocks

A. Semi-arid zone: Sirohi, Barbari,
Jamunapari, Jakhrana and local goat
flocks at CIRG, Makhdoom and
Jamunapari goat flock at Etawah.

B. Arid Zone: WRC, CSWRI, Bikaner,
Rajasthan

C. Temperate zones:
Mannavanur, TN

SRC, CSWRI,

Il. Monitoring of vaccinated flocks

A. Semi-arid zone (CIRG, Makhdoom):
Jamunapari and Barbari (south west UP), Sirohi
and Marwari (Rajasthan) and Non-descript
(local) goatherds of CIRG, were endemic for)D.
After the success of 'In-house’ trials (1 classical
trial with double challenge proved
‘prophylactic efficacy' and 2 trials on advance
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clinical cases of |D proved 'Therapeutic effects’
of this 'Indigenous inactivated vaccine' using
'native strain of MAP, 'Indian Bison Type'-S 5
strain), the policy of JD control through
vaccination was extended to breeding farms.

i Prevalence of JD in Barbari and Sirohi
goats of farmer's flock: Fecal and serum
samples of 66 goats were screened by
ELISA and two types of sero-reactors were
identified.

a. Type | sero-reactors: Goats in strong
positive category of S/P ratio were
considered positive.

b. Type Il sero-reactors: goats in positive
and strong positive categories were
taken as positive.

By microscopic examination prevalence of map
was 31.8% in farmer's goats of 2 breeds (40.5
and 20.6% in Sirohi and Barbari). By ELISA sero-
prevalence of map was 19.6% in 2 breeds
(Sirohi- 29.7% and Barbari- 6.8%), in type 1
reactors. In type ii reactors, sero-prevalence was
75.8% (Sirohi - 83.8% and Barbari 65.5%).
Goats in strong positive, positive, weak positive
and suspected categories were shedding map,
but correlation was high with strong positive
and positives categories. Indigenous ELISA kit
had substantial to nearly perfect proportional
agreement with microscopic examination.

Post vaccination performance of goats: Average
body weights of different goat breeds recorded
steady improvement in 10 months post-
vaccination. Of the 5 breeds, average gain in
body weights at the end of 10 months period
were similar in Barbari, Jamunapari and Sirohi
goats followed by non-descript and Marwari
(Fig. 1). Male goats as compared to females
showed higher response to vaccination. Of the
150 goats monitored up to 10 months, 9.3% lost
in body weights and rest 90.7% showed
increase in body weights.

-
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Fig. 1: Average body weights of goats at CIRG at monthly intervals post-vaccination

Monitoring of the humoral immune response of
vaccinated goats: Humoral immune response
was monitored by 'Indigenous ELISA kit'. Peak
titers were achieved 3 months post vaccination
and in next six months, titers showed gradual
decline, however at the end of 9 months, titers
remained higher than the initial titers. Male
goats exhibited better immune response to
vaccine as compared to female goats.

Morbidity and mortality rates: Morbidity due to

diarrhea (suspected JD) reduced consistently in
the post vaccination period.

ii. Jakhrana goat flock: Prevalence of |D:
Screening of 30% goats for JD on vaccination
day by ELISA and microscopic examination
(shedding status), 45.2 (Type 1l reactors) and
38.0% goats were positive, respectively.
Physically 35% of the sampled goats were

clinical cases of |D (weak, skin hard, rough and
ruffled).

Vaccination trial: Goats after vaccination
showed immediate gain in body condition,
body coat luster and dpparent improvements in
physical conditions. As compared to females
males showed significantly higher response t(;
vaccine. Average body weights of females were
doubled at the end of 10 months from the pre-
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vaccination average body weights. There was
30.0% increase in milk production. Frequent
diarrhoeal episodes in the flock recorded sharp
decline. There was positive gain in all
production parameters. Of the 167 goats
vaccinated, 28.0% goats lost in body weights,
whereas 72.0% goats recorded increase in body
weights. Male Jakhrana goats showed
significantly higher increase in body weights
both in weight and number of high responders.
However number (36.1%) of females lost

weight since Jakhrana goats are high milk
yielder (Fig. 2). After vaccination, antibody titer
against MAP increased slowly and peaked at 3
months post vaccination and afterward showed
deceasing trend for next 6 months. However at

the end of 9 months titers remained above initial
titers.
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Fig. 2: Average body weights of Jakhrana goats at monthly intervals after vaccination

Morbidity and mortality rates: Morbidity due to
diarrhea and weakness were reduced after
vaccination as compared to before vaccination
in adults and young age groups (Fig. 3). In
comparison to un-vaccinated goats, mortality
rates in the vaccinated goats, were significantly
reduced and showed downward trend.

Improvements in Production traits: Vaccinated
animals showed improvement in body coat
shining and luster. Female goats recorded
increase in twining rate, milk production birth
weight, growth rate and overall improvement in
'flock health' and 'productivity".

Improvement in Milk yield: Average milk‘yield/
week/ goat in the 4th month after kiddlqg in
vaccinated goats recorded increase of 3.7 liters.

This increase was significantly higher in
vaccinated goats lactating between May to
October, 2007 as compared to January to April,
2007.

B. Arid zone (WRC, Bikaner, Rajasthan):
Marwari was reported to be resistance to JD as
compared to Magra. of 94 serum samples of
Magra sheep, 42 were positive in 'ELISA kit'
(Type Il category). Body weight gain ranged
from 0.2 to 4.6 kg and 0.4 to 5.6 kg in vaccinated
males and females, respectively. Rate of
shedding of MAP was also reduced. Of the 10
control sheep, 9 also showed improvements in
body weights (0.6 to 5.8 kg). Vaccinated sheep
showed peak titer at 3 months post vaccination
and in next 6 months there was gradual drop in
vaccination titer but was above the initial titer.
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SHeep flocks (Bharat Merino and
Prevalence of |D was observed in the flock
50.8% sheep shedding MAP.

Vaccination of sheep flock: A total of 145 sheep
were vaccinated. The animals showed very
good response with marked reduction in cases
of diarrhea and there was no mortality due to | D.

Jamunapari goat flock at CIRG, Makhdoom:
Profiles of Jamunapari herd vaccinated for JD
(Indigenous vaccine) was 526 (male: 161,

female: 365) in different age groups on the day
of vaccination.

Growth rates and body weights: Vaccinated
goats (>3 months) showed marked
improvements in health and body weights.

Improvement was significant in body weights of
goats indifferent age groups.

Culling rate: Of the 34 stunted kids listed for
culling were vaccinated. Of these, 24 recovered
to normal health within 5 months of
vaccination. Kids examined for MAP by
microscopic examination were negative,

Mortality rates: Mortality rates due to JD and
weakness in 2006 (Pre vaccinated) were 28.6%
indicating high MAP infection in herd. After
vaccination Oct-Dec, 2006 there was no

mortality due to JD. Over al| mortality was also
reduced significantly.

Humoral response in goats: Humoral response
was measured by ELISA for 1
vaccination. Sero
during each of n
after that titer was maintained by vaccinated
goats.

Shedding of MAP:
>32.0%, sheddin
end of 1 year of va
in random screeni
days intervals.

From initial shedding rate of
g rate in different times at the
ccination was 5.8% (average)
ng of Jamunapari goats at 15

year post
-conversion rate was higher =

extinterval up to 5 mpy and

”V',"'{ regions of North India.

Prevalence of MAP (CIRG goaf
amples from 399 goats suspecte
ibmitted time to time were SCrey
microscopic examination. Of 399 fac,

screened, prevalence of JD was 27 "
prevalence of MAP was high (37.1-53 i
un-vaccinated goats. Prevalence was |o. 12.8

to 24.3%) in vaccinated herds.

Prevalence of MAP (Other sheep ang goat
farms): In Jamunapari farm (Etawah, up),
prevalence of MAP was 26.2 to 51,19, D
prevalence in sheep located in temperate
(Bharat Merino and Avikalin) and arid Zones

(Magra and Marwari), was 27.8 and 52.6%,
respectively.

B. Screening of young kids for Johne's disease:
Serum and fecal samples of 30 newly purchased
young kids (2-3 months) from local markets
(Farah) were screened for MAP Prevalence of
MAP in young kids was 60.0 and 30.0% by
ELISA and microscopic examination,
respectively. Vaccinated kids showed increase
in_humoral immune response 2 months after
vaccination as compared with control kids.

Molecular Epidemiology of Mycobacterium
avium subspecies paratuberculosis in Northern
India: Study was conducted to know molecular
diversity of Indian Mycobacterium avium
subspecies paratuberculosis isolates recovered
from animals, commercial milk and human
beings in different regions of North India.
Genotyping of MAP isolates was done by,
IS1311 PCR-REA. 'Bison type' was predominant

- 8enotype (83.7%) recovered from North Indi%
- followed by 'Cattle type' (16.2%). 'Bison type

§€notype was recovered exclusively from goats,
sheep, buffaloes and blue bulls surveyed in the
vicinity of CIRG, Makhdoom. From cattle,
human beings and bovine milk samples both
‘Bison type' and 'Cattle type' genotypes werg
recovered. 'Bison type' was major genotyP

: G
- recovered from herds located in CIR

: e
(Makhdoom). 'Cattle type' was major genotyP

) : e'
- from New Delhi and Agra cities. 'Sheep typ

o . e
genotype of MAP was mif@covered in survey




Sf i amplification of MHC-II
DRE spats: There 1s considerable
susceptibility to

1imals has a genetic basis

genetic variation exists among

sponse to various infectious
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amunapari breed of goats and before
associating this genotype with disease
resistance /susceptibility, conditions for nested

PCR (using nested primers as described by
Amills et al.,, 1995) and further restriction
digestion has been standardized.
i.  DNA isolation: DNA was isolated from
blood using Bangalore Genei (DNA
isolation from blood) kit.

ii. Polymerase chain reaction (PCR):

Primers: The amplification of the second exon
of the caprine DRB gene was achieved using
primers DRB 1.1: TATCCC GTC TCT GCA GCA
CAT TTC and DRB 1.2: TCG CCG CTG CAC
ACT GAA ACT CTC. Red dye PCR master mix
(Bangalore GCenei) kit was used for
amplification. A 50 ul of PCR cocktail consist of
1.0 uM of both forward and reverse primers, 40
yl of red dye PCR master mix and 100 ng of

template DNA.

PCR reaction mixture and cycling conditions:
After initial denaturation at 94°C for 3 min. the
PCR reaction was cycled for 1 min at 94°C, 2
min at 60°C and 1 min. at 72°C for 30 cycles.

Restriction polymorphism: Initially only one
PCR product was tested for digestion with two
restriction enzymes namely Pst I and Tag | (Fast
Digestive RE, Fermentas, USA) according to
manufacturer instruction. Amills et al., 1995
have reported presence oOf polymorphic Taq |
restriction site at 122 bp (two possible restriction
pattern 'T'- 122 bp and 163 bp, or 't'- 285 bp)
and polymorphic Pst | restriction site at position
244 bp (two possible restriction pattern 'P'- 226
bp, 44 bp and 15 bp, or 'p'- 270 bp and 15 bp) of
the amplified product. Tag | REA resulted in
single bands of 285 bp (absence of polymorphic
site at 122 bp) and showed t restriction pattern.
Pst | REA resulted in bands of 226 bp, 44 bp and
15 bp (P restriction pattern) (Fig. 4).
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Fig. 4.1

~226 BP

Fig. 4.3

Fig. 4: (4.1) Lane 1- 100 bp DNA ladder; Lane 2-3,PCR

products of expected size (~ 285 bp). (4.2) Lane 1- 100

bp DNA ladder; Lane 2, Taq | digested PCR product of

~285 bp). (4.3) Lane 1- 100 bp DNA ladder; Lane 2, Pst
| digested PCR products of ~226 bp.

Identification and characterization Cell Wall
Deficient (CWD) forms of MAP: Recently large
number of Cell Wall Deficient (CWD) colonies
were observed on the surface of dried medium
of HEYM with mycobactin ] on prolonged
incubation (> 6 months after regular MAP
colonies seen in culture) of negative culture
tubes (for typical MAP) colonies. CWD colonies
were like tiny dew droplets (1-3 mm) or large
droplets (> 4 mm). On over incubation (> 120
days), 50.7 and 38.3% colonies of CWD were
seen on earlier negative (for typical MAP
colonies) HEYM with mycobactin | dried slants.
Usually CWD colonies appeared alone late and
on further incubation some of these colonies
developed opaque 'typical MAP colonies’.
Some times CWD colonies appeared along with
typical MAP colonies on the same slants.




Typical CWD colonies were acid fast negal
and of irregular shape. However, the DNA from
these CWD colonies was isolated by freeze and
thaw method and resultant DNA was
characterized using 1S900 PCR. On further sub-
genotyping of these CWD colonies by 1S1311
PCR-REA, these colonies were identified as
'‘Bison type'. Similar CWD colonies were
observed in culture of tissues (mesenteric lymph
nodes and intestine) from goats (50.1%) and
sheep (41.0%). The 37.9% CWD colonies were
observed in addition to 26.3% typical MAP
colonies cultured from commercial pasteurized
milk samples. In a typical outbreak of Johne's
disease, where all the animals (young and
adults) were infected with MAP. However on
screening of 35.% goats by fecal culture only
77.1% goats were found positive for typical
MAP colonies. However, in further incubation
of MAP negative HEYM slants, CWD colonies
were observed on large number of these slants
and collectively with typical MAP gave
prevalence of 91.4%, which gave realistic
picture of the outbreak of JD and number of
clinical cases of |D.

EXTENSION EDUCATION AND SOCIO-
ECONOMICS SECTION

EESE8.14: Multi-Disciplinary Project on
Transfer of Technology for
Sustainable Goat Production
System

Project coordinator: N.P. Singh

Transfer of technology programme was

undertaken in the four villages namely Pohpa

Burj, Pauri Shahjadpur, Jalal and Barka Nagla

adopted under this project. A team of subject

matter specialists visited the adopted villages
every week.

1. Extension Education Component:

R.L. Sagar, Braj Mohan and Khushyal Singh
Visits and advisory services

In all 170 visits were made by the extension
scientists and the technical staff to the four
adopted villages and made individual contact
with about 500 goat farmers/ farm women at
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their home. They were educated and m
about the scientific/ commercial goat r

and convinced them to take the service

the Barbari Breeding bucks which wer,
distributed in the adopted villages under TO)7
for the purpose of

programme breed

improvement.

Extension activities

i. Organized a Field day cum Scientist-
Farmers interaction in the adopted village
Jalal on 21 July 2007. About 150 goat
farmers/ farmwomen from Jalal participated
in the Scientist- Farmers Interaction.

ii. A health camp was also organized at Jalal
village on 21.07.2007. In all 182 goats were
examined by Veterinary Officers, among
them 132 were vaccinated against FMD and
50 were treated for various ailments.

iii. Coordinated an on-campus training
programme for the goat farmers/
farmwomen of Barka Nagla village on
18.01.2008, wherein 9 goat farmers and 13
farmwomen participated.

iv. Organized four one-day off-campus
trainings on goat reproduction, nutrition,
breeding and goat health in the adopted

villages, wherein 61 goat keepers

participated.

Organized 8 group discussions on improved
goat husbandry practices two each in every
adopted village. About 100 goat farmers got
benefited from the group discussion.
inconducting vaccination, de-
treatment of goats and

vi. Helped
worming and




b AN

; .
» ‘'emonstration on preparation of
paneer in the adopted villages.

Fotien leaflets were prepared and
distributed to the farmers/farm women in the
d(i()|)|f'(l\ll|.lg('\_

i. Unnat Bakri Palan se Sambandhit

September ke Mah Mein Dhyan Rakhne
Yogya Mukhya Jankariyan

ii. Vaigyanik va Unnat Tarike se Bakri Palan ke
Liye October ke Mah Mein Mukhya Sujhav
November mah mein kya Karen?

A team of the scientists/collaborators of the TOT
programme visited the 6 villages of in Baldeo
Block and 5 villages of Goverdhan Block of
Mathura District to collect information on goats
in connection of establishing a TOT Centre of
the Institute. The villages in Buldeo and number
of goats therein were as follows: Chholi
Meerpur (700 goats), Khapparpur (200 goats),
Noorpur (700 goats), Nabipur (200 goats),
Nagla Khutia (300 goats) and Hyatpur (1500
goats).

&

3
;1‘!!5!1'!7.‘;"!» survey 0l

villages

adopted
conducted in 2006-07

During the year 2007-08 the data were
compiled on different aspects of goat
production of goat farmers in all four adopted
villages i.e. Pauri Shahjadpur, Pohpa Burj, Jalal
and Barka Nagla. Some of the important findings
of benchmark survey on the project are
presented here.
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were not regularly receiving the information on

irnpmw-(l agricultural technology, animal
hushbandry practices and goat production
technology through mass media. The major
mass media sources were exhibitions/ kisan
melas (67.94%), (41.22%),
newspapers (26.72%) and radio (25.95%). Farm
publications, educational films, and poster were
used quite low by the goat farmers because they

were not easily approachable to them.

television

1 [ ‘ I
Jtthization or personal Cosmaopol

information
The major personal cosmopolite sources of
information of the goat farmers were neighbours
(87.79%) followed by farmers of other villages
(64.89%), scientists from CIRG, Makhdoom
(36.64%) and Village Development Officer
(9.92%). Specialists from Department of Animal
Husbandry, Block Development Officer were
used quite low by the goat farmers because they
were not easily available to them. Extension
Officer and Bank Personnel were not used at all
by the goat farmers for getting the information
about agriculture as well as animal husbandry
practices and goat production technology.

The goat farmers of the adopted villages have
been utilizing credit facilities provided by the
private money lenders and nationalized banks.
The goat farmers received total loan of Rs.
1,54,000 from banks and private money
lenders, of which Rs 40,000 has already been
paid back with Rs. 1,14,000 outstanding. Most
of the amount (Rs. 1,24,000) was taken by the
marginal goat farmers and Rs. 30,000 by the
landless goat farmers for the development of
goat and animal husbandry. It has been
observed that loan amount taken by the landless
goat farmers had not been returned at all
whereas 22.62% and 52.50% loans were repaid
to the banks and private money lenders
respectively by the marginal farmers. The small
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farmers did not take any loan. Five g et
. e arod
ook loan from private money lender ||‘|| |
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irom nationalized banks. Nationalized |
54.55%) and
wvanced loan worth Rs. 84,000 (54.55%) an
Private Money Lenders worth Rs. 70,000
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Lisease status

In-all 125 animals of different age group were
affected from various diseases. Maximum 54
animals of 0-3 month followed by 43 animals
above 9 months and 28 of 3-9 months were
affected from various diseases in all adopted
villages. In case of diseases, 45 animals were
affected from diarrhoea followed by 23 from
FMD, 21 from pneumonia, 17 from
ectoparasite, 8 endoparasite and 4 from
abortion. A few animals were affected with
mastitis and mange. In all 41 animals were died
from various diseases. In these 4Tanimals, 16
were died from pneumonia followed by 13 from
diarrhoea, 6 from abortion, 4 from FMD and 2
from ecto parasitic load. Maximum (22 animals)
died at the age of 0-3 months, followed by 10
above 9 months and 9 at the age of 3-9 months.

Adoption of technologies

The goat farmers were not aware of vaccination
against infectious diseases in goats. As a result
the adoption of vaccination in goats was nil. The
adoption of artificial insemination in goats was
nil due to lack of awareness, motivation and

non-availability of Al facility in the adopted
villages

Production status of milch goats in the adopted
villages

The age at puberty, age at first kidding, lactation
period, kidding interval, number of services per
conception, litter size and average milk yield in
one lactation had been observed 9.
14.90 months, 3.16 months, 6.98
number, 1.98 and 103.57 k
In case of Barbari goats. In ¢
goats these values were
months, 3.12 months, 6.
and 138.25 kg (one Jact

77 months,
months, 1.44
g milk respectively
ase of non-descript
11.76 months, 17.15
99 months, 1.83, 1.51
ation), respectively.
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ot of the goat farmers (93.34%) sold th

animals by guess/estimate. Rest of the of

{armers sold their animals 4.00 % an(.i 2.66% |

weight and age, respectively. The mdl()r‘ily of th

qmi farmers marketed their animals directly to
‘H]l‘ butcher (48%) and middlemen (48%) and
rest to other goat farmers (4%). Almost all the
goat farmers sold their animals inside the village
in all adopted villages. Not a single animal was
sold outside the village. In all 155 goats of which
34,57,38 and 26 were sold in Pohpa Burj, Pauri
Shahjadpur, Jalal and Barka Nagla respectively.
An amount of Rs. 2,29,650 was obtained by
selling of 155 goats. On an average a goat was
sold about Rs. 1482. In Pauri Shahjadpur the
goat were sold on higher price @ Rs. 1646 per
goat while the goat farmers of Barka Nagla sold

their goat on lower price @ Rs. 1181 in
comparison to other villages.
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2 Socio-Economi
Component

Shalander Kumar

A total of 44 Visits were

villages during this year,

Wwas to motivate farmers

techno.logies and appropriate marketing
strateglgs. Hence understanding existing
quductlon and marketing system and capacity
bqllding and training of farmers was the focus of
this component. In that order participated and
contributed in 19 scientists-farmers group
discussion and interaction meetings and made
308 individuyal contacts with the goat farmers to
motivate them to Integrate scientific goat rearing

¢s and Marketing

made to the adopted
The major objective
to adopt improved

en———

et
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in the ¢ farming system and adopt innovative and efficient marketing strategies to sale their
surplus g »\((‘ordmgly fororganizing the resource poor goat keepers motivateaaﬁd 75>upportpd
10 of them to form a self help group (SHG) namely Shri Ganesh Bakri Palén Svyam Sahayata Samuh
in the village Bar ka nagla. To promote TOT efforts, coordinated a video shooting of on 15" January
2008 by Delhi Doordarshan being telecasted on its Krishi Darshan programme. V

A Krishi Darshan team of Delhi Doodarshan comprising of three persons visited Jalal village on
15.1.2008. The team covered (Video and Audio) various R and D activities related to goat rearing in
the village. Subsequently this video documentary was telecasted on Krishi Darshan Programme of
DD1 (6.30 am) on several occasions.

Goat rearing and marketing interventions
Majority of the goat keepers were illiterate (Fig. 1) and resource poor with a small flock size of goats
as subsidiary activity. One of the reasons for low
income from goat rearing was identified as poor 70 -
realization of market price by farmers for their 60 1
surplus live goats. Due to lack of knowledge and 50 1
certain constraints, farmers were not taking 40
benefit of lucrative prices during Eid festival and R
for good quality pure breed animals (Table 1 and fg
2). Scarcity of feed during winter, paucity of B
housing space during rainy season, urgent cash literate  Primary  Middle High school
needs, poor health of animals and low level of
awareness were the major factors for poor

realization of price and distress sale.

% farmer

Fig. 1: Educational status of goat farmers

Table 1: Flock Size of goats in adopted villages
Adult male Adult female
0.11 3.89

0.63 6.25

Kids Total flock size
4.56 8.56
6.00 12.88

0.00 2.33 2,33 4.66

0.09 3.46 5.00 8155
4.87 9.26

Villages
Jalal

Nagla Bar
Pohpa Burj

Pouri -Shahajadpur
Pooled 0.23 4.16

Table 2: Farmers' preference for timing of sale of goats

Preferred timing of sale Reason

Any time Need of cash
Winter Fodder scarcity/ better price

Eid Better price
Risk of disease

Farmer %
38.71
38.71
9.68
19.35

Rainy season

With our capacity building efforts, the goat farmers could learn about appropriate marketing
strategy viz. the type of goats to be sold, place of sale, right time and age of sale and right method of
sale of goats. There was a considerable change in the attitude of farmers. A number of farmers
started preparing castrated male goats for selling them during the festival of Eid (Fig. 2). The average
Price realization during Eid for a male of 1-2 years of age was about 70 per cent higher than the price
realized during normal sale in the villages (Fig. 3). This year farmers in the adopted villages sold 32
Castrated males during Fid (Fig. 4). During the normal sales the goats in the villages fetched a price
of Rs. 60- 65 per kg of live body weight, while it fetched Rs. 100 150 per kg of live body weight
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during Eid festival. The farmers were also
goats (Barbari in this area) sold to breed

O

goats sold for meat.

wware of the fact that the pyre |
much higher price as compay

Fig. 2: Farmers preparing and selling male goat for
Eid in adopted villages
257
20
154
10 |
5 4
o | year Il year Il year
Fig. 3: Market price of male goat (1-2 yrs)
4000}
3000
& 2000
=
1000 -
O A
Eid sale
Normal sale
Fig. 4: Average price of male during Eid and normal sale
_ 7000 -
&€ 6000
g 5000 -
3000 -
2000
< 1000
0 T T
\ v 2 caseany |
G ) 15 A [s)) \\ {5 '{o '(\ \Q q:\
Goat farmers
4 L—o— Average price in normal sales —8— Average during EITI

3. Breeding Component
~ M.K. Singh

- Fifty-four visits were performed in four adopted villa
- 2008. The goat farmers of these four vill
technologies/interventions developed by the insti
camps, farmers' day, and demonstrations at their v
addition to already supplied four bucks to cater th

ges during the periad from April 2007 to March,
48€s were motivated to adopt breeding
tute through individual interaction, organizing
illages. Two elite Barb, i buck were provided in
e need as most of goat farmers preferring to cover
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an increase of Barbari and Barbari ty

Bar Ka Nagla, from 22.7 to 29.1

, Bar ka Nagla, Popa-Burj and Pauri- Sah
recorded were 32.5, 53.3, 62.9 and
and Pauri- Sahjadpur, respectively.
respect to breed/type, type of birth,
2.76+0.13,7.8+0.4, 13.0+1.04
12.8+0.6 and 16.8+0.9 kg,
were 2.73+0.07, 8.21+0.2
7.3740.2,12.8+0.4and 18.3+0.7 kg,

males were 2.82+0.05, 7.92+0.2, 13,

, 13.8+0.3 and 19.0

€. The impact (2007-08)
'1ype of adult goats from 52.210 61.2% in Jalal, from 7.6 to 10% in

i Pppa burj and from 21.6 to 27.5% in Pauri-Sahjadpur. The
Barbari type goats would be higher as kids born from Barbari buck

of buck distribution (2006) resulted iﬁ

jadpur, respectively. The multiple births
76.7%, respectively in the village Jalal, Bar ka Nagla, Popa Burj
The body weight of kids born during the year was recorded with
sex and buck used. The overall body weight of males in Jalal was
and 18.2+0.9 kg, and for females were 2.78+0.13, 8.0+0.3,
respectively. The corresponding estimates in Bar- Ka- Nagla for males
+2.09 kg, and for females were 2.5+0.11,
respectively. The corresponding estimates in Popa-Burj for
7+0.3, 22.5+1.7 kg, respectively and for females were

2.56+0.07,7.21£0.2,12.0+0.4 and 15.7+0.8 kg, respectively. The corresponding estimates in
Pauri-Sahjadpur for males were 2.87+0.06, 9.35+0.4, 16.2+0.3, 21.5+ 1.5 kg and for females
were 2.80+0.07,8.80+0.3,15.3+0.5,18.3+1.5kg, respectively.

Table 1: Breed composition of adult goats and kids

Village (s) No of Year Breed composition in adult Breed composition in kids (%)
Goat goats (%)

Keepers Barbari Barbari Non Barbari Barbari Non

type descript type descript
Jalal 26 2006-07 10.8 41.9 47.2 0.0 92.3 Zo
2007-08 25.0 43.7 31.5 40.0 47.5 1225
Bar ka 26 2006-07 0.0 7.6 92.4 0.0 30.8 69.2
Nagla 2007-08 2.7 6.8 90.0 20.0 55.0 25.0
Popa -Burj 29 2006-07 0.0 22.7 72.3 4.5 68.2 273
2007-08 3.6 25.4 70.9 6.8 62.0 31.0
| Pauri - 29 2006-07 4.0 17.6 78.4 12.0 60.3 27.6
Sahjadpur 2007-08 5.0 22.5 72.5 10.5 68.4 21.0

Table 2: Status of Service provided by the institute buck in adopted villages

Village Institute buck (%) Local buck (I\1k5)n6descript) (%)
Jalal 84.3 30.0
Bar ka Nagla 70.0 46'0
Popa Bur > 232
| Pauri-Sahjadpur 8.

Table 3: Status of Type of birth in adopted villages (%)

Pauri-Sahjadpur

Scanhéd by CamScanner

i Twins Triplets
Vs
47.2 45.0 83.0
37.0 53.0 90.0
23.3 66.7 10.0




oted village (kg)

Table 4: Overall body weight of}gﬂ;a_i 1’1:7|:;7z,-~-. dehnaihinabiios i s
[ Yilage 7 T?Odoy n/%g%l"' F w T4 | 13021.0809) 18.2+40.8 (5
2.76+0.13 (17 7B E0A A :
% ”ﬁ | Evz;;oﬁ'u’m*m 8.0+0.3 (16) 13.0£0.6 (13) 16.8+0.9 (4
< M 12731007 34 | 8.2140.2(2 13.8+0.2 (23) 19.0:24(3)
Gints F 2514001027 | 7.372 12.8+0.4 (13) 183+0.7(11)
51+0. 2 + :
Popa Burj M 2.82+0.05 (42) + 13.7i0.2 (27) fi;i(]); ((% T
F | 2.56+0.07 (31) 7.21+0.15 (30 12.040.4 (17) 7+08(10)
Pauri M| 2.87£0.06(21) | 9.35+0.4 21) 16,2403 (11) f;'gilﬁ E:)
Sahjadpur F 2.80+0.07 (28) 889+034(22) | 15.3+0.2(16) 3+1.5(4)

M: Male, F: Female

4. Reproduction Component

A.K. Goel : A
To achieve the goal, regular visits (60) were undertaken in all (4) adopted villages. Existing

reproductive practices in terms of breedable age and weight of goats, mating practices and intgr
kidding period were studied by recording information on prescribed schedule developed for this

purpose. Participated in a Field day
ScientistsFarmers Interaction and Health Camp
in Jalal Village on 21.7.07. Contributed as SMS
during Village Seminar and Clinical Camp
organized at Pauri Shahjadpur. Developed and |
distributed a Pictorial hand-out of Reproductive
Health Calendar for Goats in operational
villages. A total of 124 goats were covered by
improved Barbari and village bucks. Pregnancy
diagnosis was carried out in 106 goats. Anoestrus
and abortions were encountered as major
(59.00%) reproductive problems in farmer's
goats. Reproduction related parameters of 174
goats kidded during the period were recorded and analyzed. Multiple births occurred to the tune of

51.00%. Kidding rate averaged 1.51.

Reproductive Health Calendar for Goats:
A colored pictorial handoutReproductive Health Calendar (Reproductive Cycle in Goats) was
developed and distributed to goat farmers in all the adopted villages.

Services Provided in Terms of Reproductive Technologies
Mating of Goats in Opgrational Area by Barbari Bucks: Farmers were emphasized to mate
oestrous goats at appropriate stage of oestrus (heat) for increased pregnancy rate. A total of 105
goats were covered in different villages by Barbari buck provided by the institute :
Pregnancy Duagnosns in gqats: Goats (106) of different villages were diagnosed f'or their gestational
stage by abdgmmal palpation around 2.5 to 3 months of Post-mating. This was done for profitable
goat pr(;ducnon. In all 106 goats were screened for Pregnancy status. Goat owners were taught for
care and management of does before, during and after kiddin - ; i

' a
R g and importance of timely feeding of
Dlagnosis' and Treatment of Reproductive Diseases in Goats: Reproductive health care of affected
goats of dnfferent. adopted villages was undertaken. In tota| forty one cases of specific reproductive
ailments were diagnosed and appropriately treated in all four villages. Caesarean sections were

64
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HInTour goats to relieve dystocia/facilitate kiddin

) - o g. The incidence of various diseases
ite degree (Table 1 and Fig. 1)

currence of Reproductive diseases in adopted villages

Ry |

m1

Disca{g: o No. m2
Ei;\noe\trm 17

2. Abortion (3 -4 M) 7 o

| 3. Dystocia 5 i

| 4. Retention of Placenta 5 LS
'} 5. Parturition failure 3

|_6. Pre mature/Still birth 2 =L

| 7. Repeat Breeding 2 |7
Total 41

Fig.1: Reproductive diseases in village goats

Reproduction Rate and Multiple births in Village Goats:

Kidding rate is largely determined by ovulation rate but is also modified by fertilization and
embryonic and foetal losses. In total 174 kidding occurred in the adopted villages. The incidence of
twinning was 48.27%, indicating good prolificacy (Fig. 2). A few goats (2.87) also kidded with
triplets. Kidding rate in different villages ranged 1.23 to 1.69 (average: 1.51) as shown in Fig. 3.

Number of kids born per doe per year: 1.51

Overall

Jalal

P.S.Pur

4 O W R

Single Twin  Triplet

Fig. 2: Kidding Frequency in village goats Fig. 3: Kidding rate in village goats

5. Management Component

B. Rai and Dharma Singh : ; :
Goats in the villages are being kept under extensive system of management and in zero input. The

goats found in this area are Barbari, Barbari type and admixture of other breeds. The.flock Slz'il's
small (5-10) and they are let out for grazing at lease for 4_—6 hrs per day. Thg goats ;refn:;ar: 0);
dependent on grazing and they are offered feed/fodde.r in a meager quantlftyhm t etkoeepers
supplementation. Farmers do not provide separate housing for goats. Some % t'lf go;B w5
maintain small paddock for their goats (Fig. 1). The goat keepers qf two adopte \;l 32;%;? (?able 1«)
20% goat housing, where as in other two villages the goat housmg was only 1f ; r; B2 thé
Sanitation, deworming and vaccination were not commonly practiced by the farmers.
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intervention of TO]1

farmers were sensitised for |

Farmers were also advisec

milking, watering and

housing for their goats. A total ¢

were made in four adopted
during the period under report. Thre R
large flock ow ners, two farmers from Bar §_
Ka Nagala and one farmer from Jalal :
were selected for demonstration of
improved goat houses in the villages.
Three model goat houses were erected in
the adopted vil lages with the help of goat
keepers by using institute's resources.

Table 1: Status of Goat Housing in Adopted Villages

m Name of the village Housing provided (%)
T e Shahjadpur 20.00
_
_

6. Health Component
Ashok Kumar and H.A. Tew

Housing not provided () |
80.00

ari

infectious diseases and parasitic

ing, ectoprasitic injection as w
treatment.

ell as
Morbidities and Mortalities: A tota] 1109 clinical registries were recorded during the Year (May,
2007 to March, 2008) for the treatment of different goat diseases. The Proportional morbidities (%)
were highest due to diarrhoea (47.5) and followed by RTY PNeumonia(15.4), off fed/anorexia
(17.9), tympany/bloat (3.7), weakness /emaciation (3.68), septic wounds (2.96), lameness (2.55),
Ecthyma (2.35), and others (4.41), which i

thy : ! : ncludes mastitis, endoparasitic infestations, abortion,
skin infections) (Fig 1). Diarrhea (

. 58.5 %) and Pneumonia (36.9%) were major clinical problems
also in kids. It is also noted that Incidence of pPneumonyj i i

The proportional morbidities (%) were 43,1197

from May to March respectively (Fig. 2). The cli
followed by Rainy (399,

Managemental system in ra
and total population was
adoption and managemen
responder. There was no oy

8,11.9,9, 9.6,10.2, 95, 15.1, 7.7, and 2.5
nical problems were highest in winter (42%),
), indicating th

at farmers need to improve

Relationship between number of clinical cases
revealed that higher

clinical cases relate to poor
ar ka nagla and Pohpa burj were poor
‘ villages because of timely

of Agra district faced
, Ki ; died due to pneumonia in
Winter season, associated with poorshelter in ¢ — : :

) and summer (19%
iny and winter season,
analysed, which
tal system.

R

|
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“roportional percent morbidities in adult goats
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Fig. 2: Monthwise Morbidities in adopted villages
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Fig. 3: Morbidities in relation to total population showing
managemental system
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Endoparasitic infestaion and Deworming: The
EPG levels in different months revealed that
January (1330.6), February (1240.52) and
March (1145.4) have higher EPG range followed
by in August (1054.85), September (1113.9);
and May (1038.3) and June (1007.2), which
indicated that rainy and winter season are
conducive for internal parasitic infections (Fig
4). Highest EPG were reported in Bar ka nagla
(1162.41) and Jalal (1087.05) followed by
Pohpa burj (918.00) and lowest in Pauri
Shahzadpur (688.41), which is directly
associated with quality of drinking water and
managemental system. Parasitic Infections were
mainly dominated by bursate worm
(Haemonchus contortus), and other infection

——— e

; proper health of these bucks.
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includes Liver fluke and tape worm. Coccidial
load were also present in adult animals. In
preventive programme, two doses of
anthelmintic were given in the month of june
and July with Fenbendazole and second In
September with Nilzan (Oxyclozanide +
Levamisole). The number of goats were
dewormed in Bar ka nagla were (131,113), Jalal
(139,184), Pauri shahzadpur (45,126) and
Pohpa burj (135, 156), covering 64.7 and 83.00
% population, respectively.

Vaccination: The goats were vaccinated in all
four villages against FMD, Enterotoxaemia and
Goat pox, in Bar ka nagla (201,247,133 goats),
jalal (121,75,223), Pauri shahzadpur
(60,69,100) and Pohpa burz (182,107,100),
respectively, that covered 81.3,72 and 80.1%
population, respectively. Farmers showed
active interest in vaccination except a few.

7. Nutrition Component

U.B. Chaudhary

During the period of report, 36 visits of adopted
villages were performed with the aim to
improve the productivity of farmers’ goats
through nutritional interventions. Necessary
knowledge related to balanced feeding was
disseminated to goat farmers of the four adopted
villages during each and every visit. Feeding
practices of four breeding bucks distributed to
each adopted village were monitored and

pelleted feed (@ 9.0 Kg/month/buck) was made
available by the Institute for maintenance of




Seasons

Observations were collected on 200 goa
regarding their feeding practices during summer
season. It was revealed that goat farmers
allowed 6-8 hours of grazing daily. Harvested
field of wheat containing fallen wheat and
weeds were the major feed resources for goats
during grazing. Considering health status of
goats in four adopted villages, it was observed
that available feed resources were adequate to
meet out the Dry matter and nutrient
requirement of goats for maintenance and
production up to certain extent. Some of the
farmers were practicing supplementary feeding
to goats. Health of dry and adult male goats
during summer season was observed good but
lactating and pregnant goats were needed
supplementation in terms of roughages as well
as concentrate for improved productivity.

During rainy season, observation from 183
goats maintained in four adopted villages were
collected for record of prevailing feeding
practices and available feed resources. During
rainy season goats were restricted for 3-4 hours
daily grazing in order to avoid more
consumption of moist feed. Grazing material
available for goats was constituted of seasonal
grasses of high moisture contents (>82%
moisture contents). In addition to grazing, goat
farmers were supplementing harvested grasses
and grain (in few cases). On dry matter basis,
grasses were containing 28% DM, 10.15%
crude protein, 2.57 % ether extract, 12.45 9%
ash. Health of goats of all categories was
observed very poor due to intake of inadequate
quantity of high moisture feed. In order to cope
up the problem goat framers were advised for

supplementation of leguminous straw, grains
along with salt.

During winter season, observations from 222
goats were collected. Most of the goats were
maintained strictly on grazing (6-8 hours daily)
Grazing materials available to the goats was
constituted of local bushes, tree leaves and
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ses. On account of availability of \

ari
itural bushes in grazing area of Yamuna

o the goats of Pauri Sahjadpur, performap,
these goats was observed better in compari
to goats of remaining three adopted villages.

Through organizing small gosthi and person|
discussion in adopted villages, knowledge of
balanced feeding and its importance for
improved productivity was disseminated
amongst the goat farmers. In Jalal village
encouraging results were obtained as with
continuous persuasion and constant efforts most
of the goat farmers of the village, purchased
good quality Arhar straw for feeding the goats
during winter season. Feeding of small quantity
(100-150 g/d) of straw resulted in better health of
goats in comparison to the other goats. Intake of
100-150 g of Arhar straw daily costing around
Rs.8-9 per month resulted in better health of the

goats in comparison to non-arhar straw fed
groups.

Products Technology Component

R.B. Sharma

A total of 32 Visits were undertaken to the
adopted Villages and made interaction with the
farmers on clean milk production and value
addition in goat milk. Contributed as a subject
matter specialist in the Scientists Farmers
Interaction and Health Camp organized in Jalal
village on 21" July 20007 and Village Seminar
and clinical camp organized by ARS
Probationers (NAARM) on 28" March 2008 in
village Shahjadpur. Conducted Demonstration
On paneer making technology at village Jalal
during the visit of Krishi Darshan team of Delhi
Doordarshan on 15-01-08, which was
telecasted by Doordarshan several times on
DD1. The goat keepers of all 4 villages were
taught the medicinal value of goat milk. The
goat keepers were selling the goat milk @ Rs. 9
per litre, which was quite lower than its real
market value, The awareness among gpat
keepers was created for selling the surplus milk,
if any, at a better price or by making several
value added products.

.
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ation in goat milk composition in the adopted villages

« samples (71) from individual goats reared in all four adopted villages were collected and
milk yield was recorded. The overall mean values for fat, SNF, TS, protein and ash content were
5.81,8.04, 13.83, 2.81 and 1.00 per cent, respectively. The fat content in goat milk was higher
and SNF content was lower in Bar ka Nagla, and Pouri villages. However, The TS content was
highest in goat milk of village Jalal followed by Bar ka Nagla, Popha Burj and Pouri. Protein
content was noticed higher in Popha Burj and Jalal. The Milk yield was obtained highest in Jalal
and Podi villages followed by Popha Burj. Milk yield of goats was noticed lowest in Bar ka Nagla
village. The fat content was observed higher with the goats yielding less quantity of milk and vice
versa. The results are presented in Table 1.

Table 1: Variation in goat milk composition in adopted villages

Village Fat SNF TS Protein Ash Milk Yield
Popha- Burj 5.33 8.27 13.59 3.33 0.74 0.834
Jalal 5.41 9.2 14.69 2500 1.71 0.925
Bar ka Nagla 6.05 7.84 13.88 1177 0.75 0.340
Pouri Shahjadpur 6.45 6.86 1317 2.91 0.81 0.925

Influence of goat breeds on milk composition

The milk samples were collected from non-descript and Barbari type goats reared in the adopted
villages and the samples were analyzed for proximate composition. Fat and ash content was
obtained higher in the milk of Barbari type goats. However, protein content was noticed higher
with non-descript animals. The pH values were similar in both the cases. The results obtained
from field were compared with goat milk composition of our farm animals. It was found that the
fat and ash content was higher in the milk of field goats and SNF, TS and protein content was
higher in our farm goats. The results have been presented in Table 2.

Table 2: Influence of goat breeds on milk composition

Source Breed Fat SNF TS Protein Ash pH

Field Non-descript 4.78 8.61 13.39 3.19 0.73 GioE
Barbari Type 5.18 8.11 13.29 2.11 0.83 655

Farm Barbari 4.30 10.68 14.98 3.47 0.77 X

Demonstrations on Paneer making

Farmers were motivated and demonstrations on paneer making technology from goat milk were
conducted in all four adopted villages. Some of the goat keepers have shown interest to adopt the
technology and 12 goat keepers have started making paneer from goat milk.

Demonstrations on clean milk production

The goat keepers were motivated to produce clean milk. The advantages of clean milk and the
transmission of different infectious diseases through dirty milk were taught in all the four adopted
villages. They were advised not to use dirty utensils for milking and to keep milk for longer
duration. They were also given demonstrations time to time on different aspects of clean milk
production.

S B
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Measure Knowledge an

of the Goat Farmers Towerds
Selected Goat Husbandry Practices
d Braj Mohan

L. Sagar, Khushyal Singh an
ilsurvgey of goat farmers' knowledge ar}:d
sttitude require reliable tests and scales for the
adoption of goat husbandry practices. The tests
and scales are not available at present on the
goat husbandry practices. It is believed that the
goat farmers who have more knowledge and
favourable attitude towards goat husbandry
practices are more likely to obtain higher
production from their goats. Keeping this in
view an attempt has been made to develop tests
and scales to measure the goat farmers'
knowledge and attitude towards some selected
goat husbandry practices. In the light of research
project some relevant studies in connection
with the knowledge level and attitude towards
innovations conducted in various parts of India
have been consulted and reviewed.

The Knowledge Tests

In the present study the knowledge tests for
measuring level of knowledge of the selected
goat husbandry practices vizH.S., F.M.D., PPR.
ET and goat pox and vaccination against them’
de-wo.rming in small ruminants, artificia,I
insemination in goats, feeding of mineral

mixture and goat milk paneer are being
developed.

!tem Collection: The content of knowledge that
Is composed of questions called items. Items for
the test were compiled from different sources
such as literature, field extension personnell
subject matter specialists in animal anc;
agncqltural sciences and the researchers' ow

experience. The questions were designed to terl
the knowledge level of goat farmers about :
husbandry practices. The items were coHeg)eadt

in relation to vaccinati i

Oon against

about H.S., FM.D., PPR. Eg knOWIEdge
smaIAI ruminants, artificial ins
feeding of mineral
paneer.

.T., dewmming in .

emination in goat
: s, B
mixture and goat milk diffe

Jaction of Items: The selection of

initial S . ' .
. the basis of the following crite

was done on

. |t should promote thinking rather than rote
memorization, an .

. Itshould differentiate the well informed goat
farmers from the poorly informed ones and

should have a certain difficulty value.
The procedure followed in selection of the

test items was on the lines used by Jaiswal
(1965), Chaudhari (1978), Sagar (1983) and

Goswami (1987).

Based on these two criteria 190 items were
initially constructed out of which 67 were about
HS. D, BRR, E.T., goat pox and
vaccination against them, 25 about deworming,
46 about artificial insemination in goats, 22
about feeding of mineral mixture and 30 about
goat milk paneer. A schedule was prepared with
these 190 items for administering to the goat
farmers for item analysis and screen out further
items. All the 190 items collected for
construction of the knowledge test were in
objective form and were in dichotomous or
multiple-choice format.

The Attitude Scale

In order to construct the attitude scales for
quantitative measurement of the selected goat
husbandry practices viz. vaccination against
cont'agious diseases, deworming in small
ruminants, artificial insemination in goats,
feeding of mineral mixture and goat milk
Ez?eer, a modifie_d form of Likert technique is

Ng used. Having decided on the scaling

techni ;
b Nique, actual preparation of the scales has
een undertaken.

g::tliecztllsrns(-)tf Items Attitude Statements: The
response isl Jalien o ?bject that evokes the
developin tﬁalled an item. The first step in
(Statemeni) e scales is the collection of items
daCceptance 2 : Su_Ch a manner that the
rent de or rejection of each one implies a
attitude towirceie of f.avourable or unfavourable
that the i rds the innovation being studied so
Mportant and relevant statements could




lected. As such, on the basis
informal discussions with

the specialists and goat farmers of Transfer of
gy villages of the Institute, 60
statements for vaccination against contagious
diseases, 52 for deworming in small ruminants,
58 for artificial insemination in goats, 38 for
feeding of mineral mixture and 42 for goat milk
paneer were initially prepared. The criteria as
suggested by Edwards (1969) have been utilized
for editing scale items or statements. The

statements are ready to be sent to the judges for
rating.

Technology

XI/EESE1.2 Study on Adoption of Goat
Production Technology

Braj Mohan, R.L Sagar

Conducted preliminary survey in Daulatpur
non-operational village of Farah Block of
Mathura District, U.P. About 389 hectares
irrigated land was available with farmers in
Daulatpur village and non-irrigated land was nil.
Out of 305 households, maximum number of
households were observed of Jatav community
and found to be 150 families followed by
Thakur (100), Baghel (50), Balmik (04) and
Brahmin (01). The highest number of goat
keepers were observed in Jatav community and
found to be 100 numbers whereas in Baghel
(12), Thakur (03) and Balmik (01). The total goat
keepers were 116. The goat population was
observed to be in quite good numbers and found
to be about 400 goats of Barbari, Sirohi and non-
descript breeds. Big flocks and maximum goats
were with Baghel community. Similarly, Fatiha
non-operational village of Farah Block of
Mathura District, U.P., was also visited to collect
basic information for the above project. About
91.53 hectares irrigated land was available with
farmers in Fatiha village and non- irrigated land
was nil. Out of 200 households, maximum
number of households were observed of Thakur
community and found to be 100 families
followed by Jatav (60), Baghel (30), Koli (04),
Balmik (04) and Barber (02). The highest
number of goat keepers were observed in
Baghel community and found to be 09 numbers
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whereas in Thakur (07), Jatav (06), Balmik (04)
and Koli (01). The total goat keepers were about
27. The goat population was observed to be in
good numbers and found to be about 200 goats
of Barbari and non-descript breeds.

An interview schedule was developed on socio-
economic and psychological, agro-situational,
extension communication, awareness,
adoption, etc., of improved goat husbandry
practices. Pre-tested and standardized the
interview schedule for data collection. Data
were collected from 11 goat farmers in
operational and non-operational villages
through personal interview with the help of
structured schedule. All 11 goat farmers
adopted goat husbandry practices such as
vaccination like, P.P.R., E.-T., FM.D., H.S,, etc.,
and deworming of animals. Five land owner
goat farmers produced green fodder mainly for
large animals and same was offered to their
goats. Out of 11 goat farmers, 2 adopted goat
milk paneer technology and only 1 was feeding
mineral mixture. Non used the Burdizzo
castrator for castration and artificial
insemination was also nil.

XI/EESE 1.3 Impact of Improved Technologies
and Emerging Market Conditions
on Goat Production System

Shalander Kumar, K. Singh and M.K. Singh

The information on diffusion of superior

breeding goats and improved technologies from

CIRG in the last five years was collected. The

information and 850 addresses were also

gathered about persons acquired superior germ
plasm and training on improved goat farming
from CIRG and so also the commercial goat
farms operating in different parts of the country.

A questionnaire was developed to elicit

information from the above beneficiaries of the

improved germ plasm and improved
technologies. This questionnaire was posted to

835 beneficiaries. Twenty beneficiaries have

responded yet. A preliminary analysis of data

collected from these 20 goat farmers have been
presented below:
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The flock size of goats (no. of does) of different
farmers ranged from 2 to 245. The goat farmers
were x.\os';»sxf'eriﬁeci INto two categories, namely, |
categorny | (<30 goats) and category Il (> 50
202 with average flock size of 15 and 97 does
respactively (Table 1). Barbari breeding male
COnstituted the largest share among the total

s supplied by CIRG to farmers (Fig. 1). The
v in adult goats supplied from CIRG to
d was quite high mainly due to sudden
S€ In the environment and heavy transit

=S ana sometime due to poor access to prophylactic measures. The adult mortality in the overall
OCks Of the farmers was not ven high with less than 10 per cent. There was large variation in the kid
morality rate among different flocks (Fig. 2). A number of flocks suffered with high mortality in kids.
There

ere may be may be many factors of high mortality like low adoption of improved practices, non-

availability of critical inputs, of flock, type of housing, etc. However, the
detailed analysis hortality is being carried out.

Fig. 2: Annual mortality rate in adult goats and kids in farmers flock
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Fig. 3: Farmers perception of rearing pure breed
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Fig. 4: Farmers perception of advantages of pure breed goats
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Fig. 5: Level of farmers' awareness and adoption of technologies
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XI/EESE1.4 A Study on Impact of Various
Training Programmes on
Commercial Goat Farmin

Khushyal Singh, R.L. Sagar and Braj Mohan

The review of literature was collected on impact

of training programmes on goat farming. An

interview schedule was developed to collect
information on the socio-economic aspects,
sources of information, marketing problems,
knowledge utilization and constraints in
commercial goat farming etc. Interview
schedule was pre-tested and standardized. A list
of addresses was prepared of trainees who
attended the national training programme on
commercial goat farming and scientific goat

rearing trainings for mailing questionnaire/
interview schedule.

EXTENSION EDUCATION

Organization of exhibition

* An exhibition was organized during the
National Goat Fair and Scientists-
Entrepreneurs- Farmers Interactive Meet
held at CIRG, Makhdoom on March 1-3,
2008. In this exhibition, 15 stalls were put
by the ICAR Institutes, Agricultural

University, KVKs, Pharmaceuticals, Book
Publishers, NGOs, etc. The main objective
of the exhibition was to enlighten the goat
farmers, entrepreneurs, scientists and
development officers with the latest
technology of goat farming and allied areas.
About 1500 people visited the exhibition
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Participation in exhibition/ Kisan Mela

Participated and put a stall in the Kisan Mel
evam Krishi va Pashu Pradarshani at p
Deen Dayal Upadhyay Veterinan
University and Cow Research Institute,
Mathura, U.P.on March 25-26, 2008.
Participated and put a stall in the exhibition
of Agro-Food and Value-added Products of
ICAR at New Delhi on the occasion of ICAR
Foundation Day at NASC Complex, New
DelhionJuly 16-17, 2007.

Participated and put a stall in the exhibition
of Indian Agro- Industry Expo-2007 at
Pragati Maidan, New Delhi on August 16-

18,2007.

Participated in Krishi evam Gramya Vikas
Pradarshani at Nagla Chandra Bhan (Deen
Dayal Dham) Farah on 7-9 October, 2007.
Participated put a stall in Kisan Mela and
Pashu Vigyan Pradarshani at IVRI, |zatnagar,
Bareilly, U.P. on November 1-3,2007.
Participated and put a stall in Bhed Mela,
Kisan Goshthi and Pradarshani at CSWRI,
Avikanagar (Raj.) on 4.1.2008

Technical correspondence

In all 1,371 technical inquiry letters of which
1,187 inHindiand 184 in English were received
from different categories of aspirant farmers and
development agencies covering different parts
of the country on various aspects of goat
production. Allthe letters were replied suitably.

” AICRP ON GOAT

ICRP on Goat Improvement
N.P. Singh and B. Raj

Jamunapari farm Unit s located at CIRG,
Makhdoom. The opening and closing balances
of Jamunapari flock were 549 and 634. The
Population growth rate during the year was
100.99%. The overall survivability of the flock
was above 93%. Mean body weights of kids at
birth, 3, 6, S8 12 months of age were
3.28+0.03, 11.99+0.14, 16.41+0.22,

- 21.54+0.38 and 27.06+0.38 kg, respectively
- during the 2007-08. Male kids were born with

higher birth weight and maintained this
superiority up to 12 months of age. The
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heritability estimates for body weight at birth, 3,
6, 9 and 12 months of age were 0.272 +0.068,
0.169+0.076, 0.230+0.064, 0.213+0.003
and 0.327+0.073 respectively. Average milk
yield in 90 days, 140 days, Total lactation Yield
and lactation length were 103.11+2.04,
143.68+2.94,152.78+4.17 liters and
169.98 +3.09 days, respectively of the does
kidded in the year 2007. The average age at first
kidding, weight at first kidding and kidding
interval for the year 2007-08 were 754 +21
days, 32.6+0.5 kg and 323+5 days,
respectively. The Multiple birth rates and litter
size were 34.2% and 134%, respectively.
Thirty-three males and twenty-two females were
supplied to farmers, SAUs, NGOs and other
research institutions for improvement and
conservation of Jamunapari goats under field

conditions.

Barbari Farm Unit is located at CIRG,
Makhdoom. In the beginning of the year, out of
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(744 Barbari goats in the farm, "/80 were adult
emales, 98 adult males and 346 were kids

below 12 month of age. During the year, 538>

kids were born. It worked out to 1.78 kids per
available adult doe in the beginning of the year.
The overall population growth was 164% the
best over the years. The body weights of kids
born during the year 2006 at birth, 3,6, 9 and 12
month were 1.84+0.01, 6.11+0.10,
2.38+0.18, 17.19+0.10 and 23.58+0.28 kg,
respectively. Year of birth had significant effect
on the weights at different ages. Overall mean
for 90 days milk yield, lactation yield, and
lactation length among the does kidded during
2007 were 58.81+1.52, 62.21 + 1.84 liters and
109.80+1.32 days respectively, which was
higher in comparison to previous years. The h’
estimates for MY 90, LMY and LL were
0.333+0.071, 0.303+0.068, 0.107+0.052,
respectively. The selection differential at 9
months body weightwas 5.16 kg during the year
and for 90 days milk yield it was 20.6 liters.

Tupping per centage was 156.7% and kidding

rate was 1.53. One hundred sixteen (116) males

and fifty eight (58) females were supplied to

farmers, SAUs, NGOs and other research

institutions for improvement and conservation

of Barbari goats under field conditions.

Sirohi goat unit has been established in the
breeding tract of Sirohi goats, since December
1976 at CSWRI, Avikanagar (Rajasthan).
Performance of this breed at farm for the year
2007-08 with regards to body weight at birth, 3,

- X
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months of age were 3.09 4 0.44,

1548+0.31, 19.07+0.30 and
23.74+0.33 kg, respectively. The milk yield of
the does kidded during 2007-08 averaged
74.43+1.58t0r90days, 97.24 + 2. 21kgfor 150
days and 107.93 +3.36kg for total lactation.
Lactational length was 175.49 +4.17days. The
tupping and kidding per centage on the basis of
does available were 90.07 and 83.83
respectively. The selection differentials of
selected male kids from population for 9 months
body weight and their dam's 1" lactation at 150
days milk yield was 4.75 and 13.81
respectively. 71 males and 03 females (total 74
animals) were sold to breeders to genetically
improve their goat flocks.

6, 9 and 1.

12.23+0.18

Jamunapari Goat Field Unit is going on in the
two villages of Chakarnagar, block of Etawah
district (U.P). The flock strength of Jamunapari
Goats in the two villages was 293 during the
year 2007-08. The body weight of the kids at
birth, 3, 6 and 9 Months of age were 2.42 + 0.05,

14.531+0.16,21.14+0.39 and 26.24 + 0.49 kg,
respectively. The multiple birth was 64.6 per
cent and fertility was 75.45% during the year.
The kidding rate was recorded 148 per cent
under field conditions. The average daily milk
yield was 1.134 +0.015 lit. The total milk yield
at 30, 60 and 90 days of lactation were 32.52,
72.12 and 110.82 lit, respectively. The milk
yield up to fourth fortnight with respect to birth
status was observed as 65.640, 69.075 and
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82.005 lit in single, twins and triplet kidde
does, respectively.

Ganjam Goat Field Unitis located at OUAandT,
Bhubaneshwar.  The information regarding
production and reproduction parameters was
collected from 1453 goats in the adopted area.
The average body weights of male kids at birth,
3,6, 9 and 12 months of age were 2.35+0.02,
6.82+0.02, 9.36+0.03, 13.30+0.04 and
17.3310.06 kg respectively. The average daily
milk yield was 418.28 +9.54 ml with total milk
production of 73.86 + 1.25 litres in 176.58 days
of lactation. The kidding per centage on the
basis of does tupped was 68.99. A total number
of 2003 goats were provided prophylactic
assistance in the form of vaccination and
deworming in the project area. The Socio-
economic studies revealed that in the Ganjam
district of Orissa state the goat is a primary
source of income of tribals (Gola). The goat

rearing contributed 70.00 per cent of their
annual income.

Malabari goat field Unit is located at KAU,
Trichur. A total of 468 goats were registered
during the year 2007-08. Out of these only 299
(63.89%) were available for recording data till
the end of year. The means weight at birth, 3, 6,
9 and 12 Months of age were 2.284+0.07,
9.04+0.14, 16.17+0.56, 18.09+1.00 and

24.63+0.94 kg, respectively. The average
lactation length yield was found to be
45.72+3.94 lit. the average gestation length,




WP 0N

irst kidding and inter kidding interval
‘ 147.37+£1.42, 394.474+25.73 and
274.0+21.3 days, respectively. The incidence

of single, twins, triplet and quadruplet births
were 43.37, 4934, 596 and 1.33 per cent,
respectively. The kidding rate was 1.65. The
selection differential was 5.74 kg and genetic

8ain was 1.00 kg. 25 bucks were distributed
duringthe year 2007-08.

Surti Goat Field Unit is located at Navsari
Agriculture University, Navsari (Gujarat). The
survey work on the Surti goats was conducted in
3 centres of the Bharuch district. Flock statistics
data for the year 2007-08 presented in the
annual report indicated that during the year the
opening balance was 145 and closing balance
was 186. The overall means for body weight at
birth 3, 6, 9 and 12 months of age were
2.90+0.06, 9.23 +0.26, 12.85+0.39,
15.40£0.54 and 20.38+1.01 kg respectively.
The pooled milk yield for 90 and 120 days was
158.44+6.25 and 215.58+10.62 liters. The
kidding rate was 1.63 under field conditions.
Multiple birth was 56.15%. The improvement of
5.61 per cent was observed at 3 months body
weight due to use of elite bucks under field
condition.

Sirohi Goat Field Unit is located at Livestock
Research Station, Vallabhnagar, MPUAandT,
Udaipur (Rajasthan). The closing balance of the
registered flock was 1023 animals including
820 females. During current year, 491 kids were
born out of which 230 were males. Population
growth of 84.53% was recorded. The least
square means for body weight at birth, 3, 6, 9
and 12 months of ages were 2.30+0.03,
12.43+0.17, 16.00+0.18, 19.04+0.23 and
22.37 +0.35 kg, respectively. The overall least
square means for milk yield over 90 days, 150
days, lactational yield and lactational length
were 54.45+0.1.78,83.13+2.71,85.43+2.77
lit and 156.04+0.83 days, respectively. The
kidding rate (litter size) was 1.22. During current
year 1577 animals were dewormed, ecto-
parasiticide was used in 1478 animals. Further,
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1504 and 976 animals were vaccinated for ET

and PPR, respectively. The overall mortality was
2.62%.

Black Bengal Goat Field Unit is located at
WBUAandFS, Kolkata. Socio-economic survey,
management practices and housing pattern
were studied among adopted villages. The
closing balance of Black Bengal goats including
all centers was 1426, with a population growth
of 56.63%. The body weights of Black Bengal
goats at birth, 3, 6 and 9 month of age were
1.17£0.01, 5.28+0.06, 7.82+0.09 and
10.91+0.15 kg, respectively. The average
weekly milk yields for first, second and fifth
week were 1.58+0.13, 1.66+0.14 and
0.97+0.18 kg respectively. The average daily
milk yield is directly proportional to type of
birth. Secondly, the amount of total milk yield
increased from 6" parity. This breed is highly
prolific and having 83.72% multiple birth. The
kidding rate was 1.80, which is highest among
all the goat breeds of the country. The age and
weight at first kidding was 378 +2.12 days and
13.52+0.22 kg. After selective breeding almost
99% of total kids born are pure black and few
kids are born black with small patches of brown
or white. The Socio-economic studies revealed
thatin the Nadia district of West Bengal state the
goat rearing proved more beneficial to the goat
keepers having basic knowledge of animal
husbandry. The result indicated that the income

from the goat farming does not relate with
education status of farmers.
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i 20 days of lactation, The

Kidding per centage ranged rom 68,2510 82,12

in ditferent location. The twinning per centage
ranged from 1.85 to 2.51 in the progenies of
elite sires. Atotal of 20 young bucks of Marwari
breed were selected on the basis of body weight
and growth rate from the breeding tract of this
breed and distributed 1o the registered breeder

of field centers Deshnoke (09), Moondsar (05)
and Kalyansar centers (06).

AICRP ON SHEEP

Genetic evaluation and improvement in
Muzaffarnagari sheep for body weight and
wool yield

Gopal Dass, S D Kharche, A K Das, V K
Gupta and Hari Prasad

Muzaftarnagari, the heaviest sheep breed of
India, is mainly distributed in Muzaffarnagar,
Meerut, Bulandshahar, Saharanpur and Bijnor
districts of western Uttar Pradesh and in the
some parts of Delhi and Haryana. The breed is
known for higher growth rate and good
adaptability than other Indian sheep breeds. The
Institute 1s maintaining a flock of pure bred
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wnagan sheep under a “Networl Proje
heep improvement™ since 1992 Data o
vanous parameters fike growth, meat quality
1|‘punh|<l|un, Rreasy Hleece yu'M recorde i
Muzalfarnagart sheep besides survey report an
pertormance of the breed incits home tract. The
detaled managemental practices as well 4
petormance of this breed both i farm and field
conditions are described below
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Genetic evaluation of different traits of interest
viz. body weights at birth, 3, 6, 9 and 12 month
age and greasy fleece yield, was under taken
with Muzaffarnagari sheep with an aim 1o

iprove the breed for mutton and wool through
selective breeding,

Management practice

Animals were maintained under semi-intensive
system of feeding management where they were
provided 100-400g ration to growing lambs at
various ages, 6 hrs grazing and some dry and
preen fodders. The concentrate feed provided
was consisting of 72% TDN and 16% DCP.
Essential ingredients of this ration were maize
(15%), barley (20%), ground nut cake (35%),
wheat bran (20%), molasses (7%), mineral
mixture (1.5%) and salt (1.5%). Ewes of 100
days onwards pregnanc y and during lactation
and breeding rams during service period were
provided additional ration. Dry ewes were fed
with only maintenance ration,

Controlled breeding was practiced to improve
the managemental efficiency. The ewes were
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bred during May-June and October-November
followed by lambing in the months of
OctoberNovember and March-April,
respectively. The lambs were weaned at 2
months of age due to poor milk production as
well short lactation period of their dams.

All the sheds and corrals were disinfected
frequently with lime. Regular treatment and
strict prophylactic measures were practiced for
vaccination against Enterotoxaemia, Foot and
Mouth Disease, Sheep Pox, H.S., PPR etc. De-
worming with different anthelmintics was
practiced at pre-monsoon and post monsoon
seasons and as and when required. Dipping was
done after 15-20 days of each shearing.

Flock statistics

Flock strength of Muzaffarnagari sheep as on
01.04.2007 was 147 sheep (58 male and 89
female, out of witch 67 breeding females) while
the closing balance on 31.03.2008 was 223 (61
male and 162 females, out of witch adult
females were 110). The addition was due to
birth of 100 lambs (47 males and 53 females)
and purchase of 27 adult females from breeding
tract while the reduction was due to death,
culling and sale of animals.

Culling and mortality

The overall culling in 0-3, 3-6 and 6-12 age
groups was nil, while in adults it was 12.35%.
The overall culling in all age groups was 7.66%.
The mortality was recorded to be 1.85, 2.56,
2.25 and 0.42% in the 0-3, 3-6, 6-12 age group
and in adults, respectively. The overall culling
and mortality was 7.66 and 3.65%. This year the

overall mortality and culling was lowest of

previous many years. The overall culling on

health ground was 1.09%. The replacement rate

forthe breeding ewes was 28.2%.

Growth performance

of lambs at birth, 3, 6, 9 and 12 month age were
3.26+0.08, 16.90+0.53, 25.92+0.71,
32.75+1.49 and 37.91+1.72 kg, respectively
during the year under report. The effect of sex
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significantly improved during this year as
compared to previous many years. The averages
- for weight at first service, age at first service, age
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was highly significant (P<0.01) on all body
weights. Male lambs gained higher weights as
compared to female lambs at all stages. As
compared to previous two years the lambs
showed highly significant improvement in body
weights at all growth stages.

Average daily weight gain (ADG) and meat
quality attributes

The average daily weight gain of Muzaffarnagari
lambs during 0-3, 3-6, 6-12 and 3-12 months
were 151.23 +5.45,99.00+4.12, 63.80+£6.27
and 79.03 +4.27g under semi-intensive feeding
management. Similar to body weights, male
lambs showed higher ADG than female lambs
for all age groups intervals. Significant
improvement was recorded in all ADGs during
the year as compared to previous two years. A
total of 3 rams maintained under semi-intensive
feeding management were slaughtered for
evaluating important carcass and non carcass
attributes in adult stock. The mean values for
carcass traits viz. slaughter age, slaughter
weight, empty body weight, carcass weight,
dressing per centage (SW), dressing per centage
(EBW), fore quarter, hind quarter, loin eye area
and total body fat were 1035.+3.38 days,
54.00+3.21 kg, 48.17+0.54 kg, 27.64+1.76
kg, 50.20+0:40. %, 57251 +0 69%
15.37+0.96 kg, 12.30+0.84 kg, 14.28+0.13
cm’ and 2.95+0.51 %. The averages for non-
carcass traits viz. blood %, head %, skin % and
Gl tract % were 4.64+0.14, 6.23+0.09,
9.88+0.06and 6.10+0.12, respectively.

Reproductive performance

Tupping, lambing on ewes' available basis and
lambing on ewes bred basis were respectively
66.7,61.6,92.5% and 95.2, 88.9, 93.5% in first
and second season. The annual tupping,
lambing on available basis and lambing on bred

- basis were 93.7, 89.3 and 95.6.9. The overall

The overall least-squares means of body weights © twinning during the year of report was recorded

11.0%. Tupping, lambing and twinning
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at first lambing and ewes’ weight at lambing
were 35.1 kg, 571 days, 726 days and 39.5 kg,
respectively.

Greasy fleece vield

The overall least squares means for lambs' 1
and 27 six monthly and adult annual clips were
calculatedtobe 478.53 + 39.98, 466.62 + 20.09
and 1117.68 +30.88g, respectively. Sex had
highly significant (P < 0.01) influence on lambs
and adult clip. The males produced significantly
higher greasy fleece yield than females in all the
clips which might be due 1o larger surface area

for wool growth in males as compared to
females.

Genetic and phenotypic parameters

The h' estimates of birth, 3, 6, 12 month body
weights and first six monthly clip were
0.0504£0.061, 0.0954+0.072, 0.343+0.1 275
0.242 +0.105 and 0.450+0.148, respectively.
The h' estimates of birth and 3 month weights
were low and un-reliable might be because of
great influence of maternal and other
environmental effects on the growth of lambs,
All the genetic and phenotypic correlations of
body weights and greasy fleece weights were
positive. The genetic correlations between and
among body weights were relatively lower as
compared 1o phenotypic correlations. The
phenotypic correlations of body weight with
body weights and fleece yield with body
weights decreased with the increase in age.

Selection of breeding rams

The selection of breeding rams was done
throughgelection index comprising of 6 months
- body weight and first 6 monthly greasy fleece
- yield of lambs. The selection differential for the

traits @der selection were 5.2kg and 170g. The animals were

- sel index value of the selected and un-
- selected rams were 291307 and 2.46968,
- Following selection index was

the ranking of breeding rames:
Index - ¢
0.00176

- used fo

11029 6-Month body Weight + f
st Shearing Wool Yield. 1
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A total of 10 breeding rams were selected for
breeding of ewes during the year. All 10 rams
were screened for their breeding soundness in
terms of semen qualities. Semen collection of
rams was carried out in six replicates at weekly
intervals. Five rams donated semen in all six
trials. One ram for five times, one ram in four
trials, one in 3 trials, one in single time and one
ram did not ejaculate at all. 7 rams showing
better libido and semen qualities in terms of
volume of semen, sperm concentration, mass
motility, individual motility, live and dead
sperm count per centage abnormal sperms,
were finally selected and used as breeding rams
inthe flocks.

Distribution of rams: A total of 17 breeding
rams were supplied for breed improvement in
farmers flocks through CVO, Animal Husbandry
Department, Muzaffarnagar, Uttar Pradesh.

Field survey

Survey was conducted in the breeding tract of
Muzaffarnagari sheep during January, 2008 to
record important production and morphometric
traits and managemental practices of the breed.
It was found that breed is generally reared by
Pal/Gadaria and Khatik communities belonging
to low income group. Flocks are maintained on
extensive feeding management system in which
animals were grazed for 6-8 hours grazing on
the common grazing land or on the road and
canal sides with zero supplementary feeding.
The animals are taken for grazing at 10.00-11.00
AM and return with sunset after traveling 5-15
KM/day. The sheep owners mentioned that
grazing land was on continuous decline due to
of intensive cro system. In general, the
hatched sheds erected on

Kuchcha floor a
materials and muddy walls. However, some
breeders had shi made up of bricks ‘and
cement along " \cha/bricks flooring.

, 2007-08 -

nced with thorny/wooden

~ availability of irrigation facilities and practicing
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with their dams during nights and left behind at
the home during the day time. The lambs are
kept in house for about 15 days after birth and
thereafter join the flock for grazing. The animals
are generally brought to the water points (canal,
ponds, tube wells) to drink water twice or thrice
aday during the summer season.

In field, the breeding takes place throughout the
year as breeding rams always stay with the flock.
However, majority of breeding falls in the
month of April-June and September-November
with lambing in September-November and
February-April. Muzaffarnagari sheep is
primarily maintained for mutton purpose,
although it also produces fleece from 800-
1000g/annum. The fleece of this breed is coarse
hence not suitable for carpet manufacture. The
price of wool varied from Rs. 15-25/kg. The
shearing is done two times in a year in the
months of October/November and May/June.
Some of the farmers shear the animals thrice a
year in the month of March, June and
September. The shearing is carried out either by
farmer's themselves or by their relatives and
usually sold locally or to the traders of Panipat
city. Sheep are vaccinated against
Haemorrhagic septicemia and sheep pox
through Department of Animal Husbandry of
U.P. state. No de-worming is practiced in
farmers' flock. Dipping in ordinary water is done
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twice a year. The medical cover is generally
provided by Veterinary Hospital.

The overall least squares means of body length,
height at withers, chest girth and tail length were
25.11 +£1.09, 33.91+0.64, 36.16+0.55 and
21.86+0.52 cm., respectively in the lambs of
age group 0-1 month. The corresponding Fig.s
of body measurements were 52.28+0.79,
57.41+0.75, 56.56+0.84, 36.94+0.80 cm in
1-3 month, 56.79 +0.70, 61.13+0.47,
63.39+0.58, 43.66+0.50 cm in 3-6 month,
66.85 +0.96, 69.98+0.94, 70.44+0.95,
43.1740.96 cm in 6-9 month, 81.67 +0.83,
76.22+0.78, 79.91+0.54, 51.98+0.76 cm In
9-12 month and 82.30 +0.43, 83.31+0.39,

84.884+0.45 and 53.04+0.47cm in adult
animals.

The overall least squares averages for body
weights during 0-1, 1-3, 3-6, 6-9, 9-12 month
and adults age groups were 6.32 +0.53,
14.80+0.44, 19.82+0.37, 22.75+0.51,
25.57+0.48 and 42.33 +0.72 kg., respectively.
Sex showed highly significant (P<0.01)
influence on 1-3, 3-6, 6-9, 9-12 month and adult
age groups. Results indicated that males gained
about 2.7 (1-3 month), 2.5 (3-6 month), 3.5 (6-9
month), 5.7 (9-12 month) and 12 kg (adult
group) more weightthan females.
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EDUCATION AND TRAINING

TRAINING PROGRAMMES ORGANIZED

The Institute Imparts training on different
goat rearing. The institute has
programme for organizing trainings for groups
of clients supported by National or International
organizations for the benefit of farmers,
extension workers or those related to goat
production work. The fees vary for each of these
courses depending on its period. The sponsors
may request for details on specific training and
its cost from the Institute.

aspects of

National Trainings
1. Ten days National Training Pm;,mmme on
Commercial Goat Farming held from 2 I

30" May, 2007 and total 35 trainees

participated.
fen days National Training ngmmmu on

G umnwu ial Goat Farming held from 1 :
22" August, 2007 and total 21 trainees
participated.

3. Ten days National Training Programme on
Commercial Goat Farming held from 12
21" November, 2007 and total 30 trainees
participated.

4. Ten days National Training Programme on
Commercial Goat Farming held from 11" to

2008 and total 48 trainees

o

20" February,
participated.

Quvaliicu vy vaililiovaltiicl

In these four training courses in all 134
participants from 12 states i.e. 62 from U.P.
followed by M.P. 21, West Bengal 16, Rajasthan
14, Bihar 9, Haryana 4, Chhatisgarh, Orissa 2,
one each from Uttarakhand, Jharkhand Punjab
and Delhi participated.

Embryo Transter in Goc

A specialized training programme on Semen
Biology and Embryo Transfer was organized in
the institute for three Mongolian Scientists for a
period of two months from 26" November 2007
to 25" January 2008. Trainees also visited
|.V.R.I. Izatnagar, Bareilly; N.D.R.l. Karnal and
C.S.W.R.I. Avikanagar, Rajasthan as a part of
their course curriculum. The training
programme was sponsored by the Ministry of
External Affairs, Govt. of India under Indian
Technical and Economic Cooperation (ITEC)
Programme between two countries. Director of
the Institute on the occasion of valedictory
function on 25" January, 2008 emphasized the
trainees to make liberal use of this training for
augmenting livestock production in their

country. He also expressed the hope that such
training programmes will further strengthen the
scientific and cultural relations between India
and Mongolia.

M’\h.ﬁﬂ T X Bt i it s o s
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National Fair and
;\':mn‘tI\'*.HHH‘M‘I)[L'I.Milu \eel

A three day National Goat Fair and Scientists
Entrepreneurs- Farmers Interactive Meet was
held at CIRG Makhdoom in collaboration with
the Indian Society for Sheep and Goal
Production and Utilization, during 1-3 March,
2008. It was organized to provide an
opportunity of meeting and sharing of
information among the major stakeholders for
promoting commercialization of goal
production in the country. Director of the
institute during the

LOAl

inaugural session

oldlilieu vy cvdliocdalliel

welcomed the delegates/ dignitaries,

researchers and goat entrepreneurs. Hon'ble

Minister of State for Agriculture, Food and

Consumers' Affairs, Gowt. of India, Shri

Akhilesh Prasad Singh Ji inaugurated the

National Goat Fair and Meet. The following

activities/ events were organized:-

1. Live Exhibition of all the important Goa
Breeds (Germplasm) available in the
Country.

2. Pictorial and Live Exhibition on the
Transferable Goat production
Technologies developed by the Institute,

3. Exhibition Stalls of related ICAR Institutes,

SA\J‘H, IlldU‘)‘ry ﬂnd Sld"‘ U(‘V(“Iopment
Departments.

b Scientists- Entreprencurs

'-ll'ei( K
Interactive Meet.,

). Screnlists l)t‘vvlnpnwnl OMfcers |
nteractive Meel.

6. Goal Show and the Contests

JdETNTS

About one thousand participants comprising

Commercial Poal fnrnwrs, representatives
from Meat Industry, State Animal Hushbandry
departments, Non Government
Organizations, researchers, teachers,
students, and development workers from 16
States of the country participated in the
programme. The Interactive Meel wdd
organized in three Technical Sessions viz. (1)
Commercialization of goat farming
experiences from the field, (ii) |“'l”"vf"l
technologies and institutional support 107
commercial goat farming and (iii) |”'I”“V“(I
goat farming: constraints and options. In all,
12 |Lead Papers were presented in Hind
|angudge and included in the discussions rhe
commercial goat farmers and entreprenUs
actively participated in the deliberations: The
issues and recommendations emerged
the above three Technical Sessions wer 4"
presented and discussed in the ,,|‘,,..m"
Session. The Interactive Meet greatly """""]

{
the commercial goat farmers ,';.:"u
entrepreneurs not only in updatin? bu

knowledge on scientific goat productio’
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also strengthened the linkages among them. On this occasion four progressive goat and sheep
farmers including two women from Maharashtra were honored as Bakari/ Bher Pundits. Dr. V5.
Vihan was the organizing secretary of the National Goat Fair and Dr. Shalander Kumar and Dr.
U.B. Chaudhary coordinated the Interactive Meets.

Institute registered 10 students for master's degree and 12 for doctorate degree programme
through Dr. B.R. Ambedkar University, Agra under different disciplines of goat production for
pursuing their research work.

i
.
£
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SUCCESS STUDY

PCR-RFLP for molecular typing of Brucella
cultures A

Brucella melitensis causes a W()lhlwul('v
zoonosis. It is one of the major causes (.)i
abortions in goats and sheep and the organism is
secreted in the milk of infected animals. For
molecular typing of Brucella isolates we have
used the most promising molecular approach to
date i.e. PCR-RFLP, which utilizes DNA

polymorphism. We used the omp2 gene of

Brucella sp. as a locus of two nearly

homologous repeated copies that differ slightly
among Brucella species and biotypes in
presence or absence of the Pst 1 site to
differentiate between them. The omp 2 gene
exists as a locus of two nearly homologous
repeated copies (omp2a and omp2b) that differ
slightly among Brucella spp. This information
was utilized to design specific primers that

amplify a 282-bp fragment, flanking uPst ream
sequences of the 5 terminus of the two genes
(omp2a and omp2b) and expanding
downstream of the Pst | sites. Our results
revealed that DNA fragments obtained from B.

melitensis standard 16M strain and two isolates
from seropositive goats identified as B.
melitensis Rev1 strain produce three bands, an

intact 282-bp fragment from the amplified
ompZa gene that lacks the

Pst | site and two
smaller fragme

nts of 238 and 44 bp, the product
(,J‘)1di|’\(*(,i from digestion of the omp2b amplified
fragment. In contrast B melitensis biovar 3
produced only two smaller fragments from both
genes;(omp2a and omp2b), a 238-bp fragment
and a 44-bp fragment. Because of the
Pst | site polymorphism between

strains, the tegy may  distinguishes between
differemt strains of B. melitensis Rev1 vaccine
strain from B melitensis biovar 3 fie '
less than 12 hours. This me
clinical samples dire tly.

existing
brucella

ld strain in
thod can pe used in

e
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282 bp

Fig. 1: Agarose gel electrophoresis of PCR-amplified
omp2 gene fragments from isolated Bru’(;ella strains.

The Fig. shows a single band, a 282-bp DNA
fragment. }

Lanes 1: M, molecular size ladder (in base pairs); _

2, negative control; 3 and 4, B. melitensis strain
Rev1;5,6,7and 8, B.melitensis biovar 3

12345678M9

12131415 16

Fig. 2: Agarose gel electrophoresis of PCR-amP'{'“Ved
omp2 gene fragments from isolated Brucella ;s‘traIﬂS-
Lanes 1: M, molecular size ladder (in base pairs);
Lane 2 and 3, B. melitensis strain 16M

Lane 4 and 5, B. melitensis strain Rev1;

Lane 6 and 7, B.melitensis biovar 3
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TECHNOLOGY SERVICES

Itancy and Visit
[he Institute rendered ”m,)”“'m,y COTVIC O ([mlfl/frl"') on establishment and management of
commercial goat farms to 290 goat entrepreneurs, students and goat farmers during the year.

During this period 430 visitors from India and abroad visited the institute,

Goat Germplasm Supplied
CIRG Makhdoom supplied 146 superior animals of Barbari, Jamunapari and Jakhrana breed to
the progressive farmers and various government agencies for breed improvement programmes.

Indigenous ELISA kits sold ‘ ' ‘
A total of 25 kits were supplied to different institutions including TANUVAS, Chennai; Veterinary

colleges, Mathura and Pondicherri, respectively.

Diagnostic services provided |

For the screening of map infection, samples (serum, fecal) from veterinary (,(;Ilegrf?, Mathura,
Faizabad and Pondicherry and Regional centers of CSWRI, Avikanagar (SRC, .K()d'dl .Kanal an.d
WRC, Bikaner) were rec ieved. These samples were screened by ELISA, microscopic

examination, fecal culture and PCR.
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. [he institute has J&‘\l']u;n‘d effective linkages with NIANP, Hdﬂ}%dl(m‘; IVRI/ I/,u!rmg.,n,
NBAGR, Kamal, IGNOU, New Delhi; NAARM, Hyderabad and various agricultural
universities of the countn

* Institute is also running a project in collaboration with Biovet Pvt. Ltd., Bangalore under

Public-Private Partnership Programme.

Qslalnnicu vy valliovaliici



AWARDS/HONORS RECEIVED

Dr. S.V. Singh

e Awarded 'Helping Hand Fellowship' and so also his two Ph.D. students (Mr A.V. Singh and
P.K. Singh) to attend and present papers at 9" International Colloquium on Paratuberculosis,
Tsukuba Science City, Japan from 29.10.2007 t0 2.11.2007.

e Awarded '2 years (2007-2009) membership' for International Association of Paratuberculosis
by IAP, USA.

Dr. Gopal Dass

Received “BHARAT JYOTI AWARD” for meritorious services, outstanding contributions and
commendable role in the improvement and conservation of small ruminants (sheep) during a
national seminar on “Economic growth and national integration” organized by India International
Friendship Society (IIFS), New Delhion 28.03.2008.

N Ao vt W
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Month [ Max. Min. | Mean Vapour | Relative Rainfall Sun
temp. temp. daily pressure | humidity (mm)/ wet shine
(°O) °C) temp. (mmHg) | (%) days (hr)
i I S A (°O)

April, 07 43.00 20.92 31.96 15.28 34.03 nil 296.0
 May 14473 24.02 [3437 [1895 39.84 8.0 (2) 286.50
June 42.92 28.43 35.68 22576 529577 ZAB 0 (7) 181.9
July 3737 26.16 BT 25.43 72Nl 55.60 (10) 180.1
August 3727 25.53 31.40 2580 74.59 132.4 (4) 182 3
September 3799 2362 30.42 23.29 66.96 22.20 (5) 248.2
October 37.40 13.92 25.66 11200 39.24 nil 27.7:0)
November 32.88 9.97 21.43 1.5 51.60 nil 229
December 25.24 5158 15.41 9.09 45.56 nil 200.3

b s MRS CORUSY RSN
January, 08 22.44 418 13.31 B35 59.18 nil 2107
February 25.91 5.45 15.68 8.72 51.28 nil 251.4
March 36.87 13.58 2523 11.47 41.57 nil 264.8

%L\ L SRCONETS |

Max. temp. 50.0 C on June 9 2007

Min. temp.

Annual Rainfall

d' by CamScanner

00/ to /\z"&ffl] 2008)

-1.5 C on February 2, 2008
289.2 mm in 28 days




oRwe F o foder & srquie # Refi
14 F 28 AT, 2007 & dob A &
fedl TTAIS] AARN ORIT| AP 3fedold
CA® 14.9.2007 B JWT B B
THRR & U fqar I &1 3ot
e ory, Torrdt wvere & faférest aamai
I U B Yol YA BT <A B
Fahfor e & e fova w osud
ferame rad opd | aaaTail gRI ASCHTT B
1T, AT B MALABAT, TGHTIT B
w0 & 2t @ R # 3w arad qen
R W & Ufy BAR dda 3t fawi
U7 AU far ydbe 6 I |
o 14 DigEy ¥ YN 3 UWAE A
JieE & Gl Ud A B
srquaite wd Rl argar gl
qo @l @ foU 3maN adisn Selred
wa e B ydcr giaEoEr P
3iee fopar araT | GHdls bl B
s et ol U FeHeE 2,
ot dgifet g 30 e i @
R 3 wegfome foon T et
WWWWWW
STHIE &1 Ao fere e Bl eIl
3 vz Bl FHOTR # e

Scanned by CamScanner

!
2007-08

B 11T | iU FeEred # fereerd Ud
el FaATd  TIAGT  Brieade
Al g R ywe B gU Pl
%mm%}ﬂwﬁmiﬁ
orar % | Rt oft 2o1 A argaTe @@ @l
Tt 3 o 3md 29 @ AT,
Ho2aT @ AT A gy FFded Bl adl
s oiEal gl diell @ A
ot 21 R yeR TG, IR
e a RFFar @ udie 8id &, 3
ypr e ot fedt A B
AT @ age el 21 FARE A
2 fafires ufgaforast @ faord
yferRnfort @ fereed gRI qRigd &
JFATeId fham arT |
e q4 2007 H I FHAEAR ’
® U 3 (A-lGIFER, 2007) B
AGeiaydd g fham | foee
By Udd & fdide fgwar A
JEafeerd 10 o UG 2 aicp Iftal ol
TeBITITd fepam T |
o IGHNT FRI ¥ Iedld FEAA
JAATTT PATedTd  JAG @I dred
Yafe dedl & e faailRa
JAIAR fepa v | et Teere &
fdores Ud 3ieel TTHIWT BRITeade
aH @ IwRafy #  wemaas/
denfers drddemt # Bt &yt
woT A Fealerd Yartd B FHedTdd
e ornm dar feceusd #FERT R
Farza fasmomeed, s Al @
gorifers el @I 3MUd ool
faamfta o=f & Bt & waor &

J



R

B i R

e T R YN

3cRIaR ol gu et 100 ahyerg
P e Fe B @S o F
Bl JleATvad & |

Scanned by CamScanner

o fodord UT 3T IR ISy

PHrfcadel AT GRT ASTHYT Ud ey
e, afar erefat, a3 et grT R
7-9 #3, 2007 B RIS (Rifresan) 3
3T 127 f&eet JeReAaud FrRafomam
& Jganforar @t arg |

st 301 AR RIdd, Rae vd &
Aigd et Jalt, alvw ol grr aathr
ST R, ATHTST fdammar (opeeianera)
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PUBLICATIONS

RESEARCH PAPERS:

1.

Bhooshan N and Kumar Puneet (2007). Profile of
ovarian and thyroid alkaline
phosphatase and cholesterol at oestrous cycle,
gestation and early lactation in blood plasma of
Marwari goats. Indian Journal of Animal
Sciences 77 (12):1233-1237.

hormones,

Bhusan S and Rai B (2007). Growth performance
of different category of Jakhrana kids up to
weaning age. Indian Journal of Small Ruminants
13(1): 70-74.

Bhusan S, Deepak Sharma, Rajkhowa C and
Bujarbaruah KM (2007). RAPD profile for four
mithun population. Indian Journal of Animal
Sciences 77 (7): 630-632.

Biswas S, Das A K, Banerjee R and Sharma N
(2007). Effect of electrical stimulation on quality
of tenderstretch chevon sides. Meat Science 75:
342-346.

Chaudhary U B, Gupta, V K and Singh Monika
(2008). Comparative evaluation of different
DNA extraction methods from rumen fungi.
Indian veterinary Journal 85:4-7.

Chaudhary U B, Gupta, V K and Singh Monika
(2008). Molecular identification of Rumen fungi
Piromyces and Orpinomyces Based on
amplification of ITS1 region. Indian veterinary
Journal 85: 476-480.

Das A K, Anjaneyulu A S R, Verma A K and
Kondaiah N (2007). Effect of different level of
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manual on Semen and Embryo transfer in goats.

Chapter in Book/ Mannual Eds. N.P.Singh and S.K. Jindal. Pp. 35-41.

1. Jindal S K (2008). Cryopreservation of gametes, 12. Sinha N K and Ramachandran N (2008). A.l.
In Training manual on Semen and Embryo History, Importance and Applications. In:
transfer in goats. Eds. N.P. Singh and S.K. Jindal. International Training manual on “Semen and
Pp.79-81. Embryo Transferin goats”. p 75-81

2. Jindal § K (2008). Design, Layout, Equipment, 13. Sinha N K and Ramachandran N (2008).
Maintenance of aseptic preparationincluding Management and feeding of breeding bucks and
laboratory safety and biohazards of tissue does. In: International Training manual on
culture/IVF/IVF laboratory. In Training manual “Semen and Embryo Transfer in goats”. p 91-93

on Semen and Evmhryolransfer in goats. Eds. N.P, 14. Sinha N K and Ramachandran N (2008). Selection
Singhand 5.K. Jindal. Pp. 140-144. and Training of breeding bucks In: International

3. Kharche S D and Goel A K (2008). Application of Training manual on “Semen and Embryo Transfer
Laparoscopic Technique in Small Ruminants. In ingoats”. p87-90
Training manual on Semen and Embryo transfer =8 15 Sinha N K and Ranjan R (2008). Diluents and

ingoats. Eds. N.P. Singh and S K. Jindal. Pp. 151-

A dilution rate of buck semen. In: International

: Training manual on “Semen and Embryo Transfer
4. Kharche S D and Goel A K (2008). Estrous in goats”. pp 94-98.

synchronization in Small Ruminants. In Training ). Sinha N K and Ranjan R (2008) Semen

manual on Semen and Embryo transfer in goats i
on ! : evaluation. In: International Training m I on
Eds. N.P. Singh and S.K. Jindal. pp. 154-160. e o s
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“Semen and Embryo Transier i is”, pp 103
112.

17. Sinha N K and Ranjan R (2008). Short-term

preservation of buck semen. In: International
Training manual on “Semen and Embryo
Transferin goats”. pp 99-102.

RADIO/TV TALK:
1.

Scanned by CamScanner

Ashok Kumar (2008) Radio programme on
“Pashuon mein Rog evam Bachav” answer of
farmers question on telephone, All India Radio
Mathura, 24 March,2008 Bakri Palan
Prashikshan on AIR, Mathura on 22.06.2007.

Dharm Singh (2007). 375 &} ddlEd: ARG
63 TS # AR B 3aI | AIR., Mathura
on 27.7.2007

Goel A K (2008). Jadoun Main Bakri Palan Ka
Sujhab (Hindi) All India Radio, Mathura on
07.1.2008 under Braj Gramin Programme.

Tripathi P (2007). 'Bahu-Udashiya Paudhon Ki
Kheti' at AIR Mathura on June 21, 2007.

Rajneesh Rana (2007). T3dTd 3 &3 Uerel @
BT at A.L.R., Mathura on 28.7.2007

Rajneesh Rana (2008). 63 Uleld & adleq

ddeld at A.LR., Mathura on 27.3.2008.

: 7.
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Shalander Kumar (2008). 'Ubharata Bakari Palan
Vyavsay avam Arthshastra’ at AIR, Mathura on
26.03.2008.

Braj Mohan (2007). 'Bakri Palan Prashikshan' at
AIR, Mathura on 22.06.2007.

PERIODICALS PUBLISHED BY THE

INSTITUTE:

GOAT NEWS A quarterly update on R and D
related to goats

AJAAMUKH A quarterly News Letter in Hindi

SEMINARS/CONFERENCES/SYMPOSIA/W
ORKSHOP ORGANIZED:

Interaction workshop on “Goat husbandry
based integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region” on 9-10 January, 2008 at
CIRG, Makhdoom.

@ Scientists-

Entrepreneurs- Farmers
Interactive Meet under the aegis of ISSGPU
on March 1-2, 2008 at CIRG, Makhdoom

Scientists-Development Officers-Farmers
Interactive Meet under the aigies of ISSGPU
onMarch 2, 2008 at CIRG, Makhdoom
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¢ > Participation in Conferences etc.
¢ Training Programmes Attended
> Research Programmes of XI Plan
> On-going Research Projects
> Meetings

¥ (> Distinguished Visitors
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PARTICIPATION IN SEMINARS/ CONFERENCES/

SYMPOSIA/ WORKSHOP

A.K. Goel

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3, 2008.

Kishan Mela and Agriculture cum Animal
Exhibition at U.P. Pt. Deen Dayal Upadhyay
Veterinary University and Gau Anusandhan
Sansthan, Mathura (25-26th March, 2008).

A.K. Das
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3, 2008.

Ashok Kumar

State conference on recent advances and
techniques in diagnostic methodology for
sustainable livestock and poultry development
under ASCAD at Regional Disease diagnostic |
' laboratory Centre. Kota, Rajasthan on February |
| 4-5,2008 |

Farmers interactive meet held at Central Institute |
for Research on Goats, Makhdoom from March

1-3,2008.

Orientation workshop for the coordinators of
field experience training at National Academy
of Agricultural Research Management,
Hyderabad (6-7 March, 2008)

Braj Mohan

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.
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~ University, Tirupati (A.P.) on June 20-22, 2007.

' National Goat Fair and Scientists-Entrepreneurs- .
' Farmers interactive meet held at Central Institute

B. Rai

IX Scientist Meet of AICRP on Goat
Improvement held on 10-11 Oct., 2007 at
MPUA&T Udaipur (Raj.)

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

D. K. Sharma

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

D. Singh

National Symposium on Recent Trends in Policy
Initiatives and Technological Interventions for
Rural Prosperity in Smallholder Livestock
Production System held at College of Veterinary
Science, Sri Venkateswara Veterinary

National Goat Fair and Scientists-Entrepreneurs-

for Research on Goats, Makhdoom from March
1-3,2008.

Gopal Dass
Symposia on “Recent trends in policy initiatives

and technological interventions for rural
prosperity in small holders' livestock
production system” held at College of

Veterinary Sciences, Tirupati, from June 20-22,
2007.

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3, 2008.
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H.S. Sisodia

National Goat Fair and Scientists-Entrepreneurs
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

Hari Prasad

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

Khushyal Singh

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

M.K. Singh

IX Scientist Meet of AICRP on Goat
Improvement held on 10-11 Oct., 2007 at
MPUA&T Udaipur (Raj.)

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

1-3, 2008.
N. K. Sinha

Improvement held on 10-11 Oct,, 2007 at
MPUA&T Udaipur (Raj.)

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

N.P.Singh
Science-based Agricultural Transformation
towards Alleviation of Hunger and Poverty in
SAARC counties being jointly organized by
IFFCO and ICAR NASC, New Delhi on 5-7
March, 2008,

National Goat Fair and Scientist
Farmers interactive meet held at

- for Research on Goats, Makhdoom from March October, 2007.

General Meeting of Maharasthra Goat and
- Sheep Insitute. Phaltan, Satara on 17 August,
B 2007.

IX Scientist Meet of AICRP on Goat

lor Research on Goats, Makhdoom from Mare h
1-3, 2008,

HASA  Forestry Workshop-Follow up o
commissioned papers convened by Departrnen
of Science and Technology, Govt of India, New
Delhion 14 December, 2007,

National Symposium on Rangeland and Forage
Resource in Changing Socio-economic
Scenario. IGFRI, Jhansi, 15-17 November,
2007.

Meeting for finalization of Technical
programme of AICRP on Goat Improvement and
Foundation Day Ceremony of ASRB. ASRB,
New Delhi, 5 November, 2007.

National symposium on 'Integrated farming
Systems and its Role towards Livelihood
Improvement under Indian Context'. RAU,
Jaipur, 26-28 October, 2007.

IX Scientist Meet of AICRP on Goat
Improvement at MPUAandT, Udaipur on 10-11

Meeting of Governing Council and Annual =

National Symposium on Recent Trends in Policy
Initiatives and Technological Interventions for |
Rural Prosperity in Small Holder Livestock

Production Systems. College of Veterinary

Science, Tirupation 20-22 June, 2007.

nstha at Gangtok on 7-9 May, 2007.

A Joint Workshop on Economic

nd Environment Benefits provided blY




National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

Puneet Kumar

National Conference on Distance Education to
Animal Farmers with Emphasis on Women Self-
help Groups organized by The Indian
Association for Animal Production and BHU,
Varanasi. February 1-3, 2008.

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

P. Tripathi

National symposium on “Range and Forage
Resources in Changing Socio-economic
scenario” Range management society of India
IGFRI, Jhansi, November 15-17, 2007.

National Goat Fair and Scientists-Entrepreneurs-

~ Farmers interactive meet held at Central Institute =
for Research on Goats, Makhdoom from March *

1-3,2008.

P.K. Rout
~ Annual Scientist's
Hisar.

IX Scientist Meet of AICRP on Goat
Improvement held on 10-11 Oct.,, 2007 at
MPUA&T Udaipur (Raj.)

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3,2008.

Pratap Singh
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3, 2008.
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- Interactive meeting of scientists on 09-04-07 at ;
- CSWRI, Avikanagar.

: meet of the network =
- programme on Buffaloes, April 4-5,2007, CIRB,

~ National Goat Fair and Scientists-Entrepreneurs-
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R.L. Sagar
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

R. Rana:

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

Ravi Ranjan

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

R.P. Misra
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

R.B.Sharma
Dairy Cluster Interactive Meet organized by
National Development Research Centre on 4-
01-08 at Mathura.

Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

Interactive Workshop on “Goat husbandry
based integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region” held at CIRG, Makhdoom
during 9-10 January 2008.

S. Bhusan

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March

1-3,2008.
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RPC meeting of NAIP held on April 15-17

2008, at Krishi Anusandhan
; Bh
New Delhi. smid

Workshop / Interactive Meet on NAIP
(Component 2 and 3) on 28.12.07 at NASC
Complex, New Delhi.

Shalander Kumar

15" Annual Conference of Agri. Econ. Res.

Association, UAS, Dharwad, 25-26 October
2007.

National Workshop on 'Impact assessment of
new agricultural technologies', NCAP, New
Delhi, 30-31 January 2008.

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March

1-3,2008.

S.D. Kharche '
XXIl Annual .convention and National

symposium on Challenges in imprqving
reproductive efficiency of farm and pet animals

at the, College
| OUAT, Bhuba
. 2007.

tional Goat Fairand :
E]aarmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3,2008.

s.K.Jindal
National GoatFe
Farmers interactl
for Research on
1-3, 2008.

Fair and Scientists-Entrepreneurs-
ve meet held at Central Institute
Goats, Makhdoom from March

.K. Singh
X Scientist Meet of AICRP on Goat

improvement held on 10-11 Oect., 2007 at
MPUAandT Udaipur (Raj.)
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for Research on Goats, Makhdoom from March
1-3, 2008.

$.V.Singh

9'"" International Colloquium on
Paratuberculosis, Tsukuba Science City,
JAPAN, organized jointly by International
Association of Paratuberculosis and Japanese
Society for Paratuberculosis, 29 Oct., 2007 to
2.,Nov., 2007.

National Seminar and workshop on Johne's
disease, Indian Veterinary Research Institute,
Izatnagaron 8-9, August, 2007.

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

Training cum workshop on cytokine assay, 26-
27, Feb., 2008. Niche area of excellence, dept
of microbiology and epidemiology. UPPDDU

- Vet. Science University, Mathura.

| T.K.Dutta

~ scenario” organized at Indian Grassland and ©

National Symposium on “Rangeland and forage
resources in changing socio-economic

Fodder Research Institute, Jhansi-284 003, India
on November 15-17, 2007. '

International Tropical Animal Nutrition
Conference held at National Dairy Research
Institute, Karnal, Haryana on 4-7 October 2007.

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

Vivesk Kumar Gupta
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
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Vijay Kumar Gupfa

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3,2008.

g

Vinod Kumar Gupta

National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute
for Research on Goats, Makhdoom from March
1-3, 2008.

U.B. Chaudhary
National Goat Fair and Scientists-Entrepreneurs-
Farmers interactive meet held at Central Institute

for Research on Goats, Makhdoom from March
1-3,2008.
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National Work-shop on status and Perspective
of Biotechnology in Animal Feeds and Feeding,
held at IVRI Izatnagar, on 11-12 March, 2008.
Review meet of AICRP on Improvement of feed
Resources and Nutrient utilization in raising

animal production, held at NIANP Bangalore
on, 3.11.07.

Mr. Dinesh Prasad, Mr. Bhagwan Singh, Mr.
Suresh Tiwari, Mr. Inder Pal, Mr. C.B. Pandey,
Mr. U.C. Yadav, Mr. V.P. Singh, Mr. H.K.
Himkar, Mr. Jagdish Singh, Dr. Balraj Singh, Mr.
A.S. Prajapati, Mr. M.P. Agarwal and Mr. Dori
Lal Gupta participated in "National Goat Fair
and Scientists-Entrepreneurs-Farmers
interactive meet" held at Central Institute for
Research on Goats, Makhdoom from March 1-3,
2008.
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N.P. Singh

Fxecutive Development
Agriculture Research Management.
Hyderabad, 18-21 September, 2007.

Programme 1n
NAARM,

Ravi Ranjan
Successfully completed FOCARS training  at

NAARM, Hyderabad from 08-01-2007 to 07-05-
2007,

Successfully  completed 21

days National

Training Programme on “Assisted reproductive

and  management technologies for genetic
improvement of livestock” held at NDRI, Karnal
from 25-03-2008 10 14-04-2008.

2007-08
r‘a"‘ - e ow
Gopal Dass
National training programme on “Genetic

analysis of animal breeding data using advanced
software packages” at Centre for advanced
studies (CAS), National Dairy Research Institute,
Karnal (Haryana) from October 10-30, 2007.

S.D. Kharche
7th training programme on 'Developing
Winning Research Proposals” from April, 20-25,
2007 at NAARM, Hyderabad, India.
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e Evaluation, conservation and genetic improvement of goats through conventional and
molecular approaches.

e Developmentofresource based feeding systems for goats.

Improving productive and reproductive efficiency through physiological and nutritional
interventions.

Management of goat diseases using state of the art technologies.
Facilitating adoption of goat to impending climate change.

Post harvest processing, value addition and marketing of goat products.

Technology showcasing, dissemination and adoption.
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RESEARCH PROJECTS
Project No. Project Title Investigators Date of Date of
start completion

GOAT GENETICS AND BREEDING DIVISION

XI/GGB-1: Evaluation and improvement of growth, milk, meat and skin traitst in. I ndian goat breeds
(Jamunapari, Barbari, Jakhrana, Beetal and Bengal goats) through Multi Disciplinary Approach.

loci influencing growth,
reproduction and disease
resistance traits in Indian
goats

5.K. Singh, M.K. Singh,
R. Roy

GGB-1.09 Improvement of sire M.K. Singh,
evaluation of Jamunapari T.K.Dutta and H.A. 1997-98 March, 2012
goats for milk and meat Tiwari
production
(AICRP-Jamunapari).
GGB-1.10 Genetic improvement of S.K. Singh and
Barbari goats for meat and P.K. Rout 1997-98 March, 2012
milk production (AICRP-
Barbari)
GGB-1.11 Conservation and P.K. Rout,
improvement of Jamunapari | S. Bhusan, A. Mandal 1997-98 March, 2012
goats in their home tract and R.Roy
(AICRP- Field Unit).
XI/GGB-1.1 Evaluation and Saket Bhusan (PI)
Improvement of Jakhrana Gopal Dass April, 2007 | March, 2012
Breed through Open H.A. Tiwari
Nucleus Breeding System R.B. Sharma
(ONBS).
XVGGB-2: | Molecular analysis of major | P.K.Rout (PI)
genes and quantitative trait | A. Mandal, A. K. Das, April, 2007 | March, 2012

XI/NFRPT-1

NUTRITION, FEED RESOURCES AND PRODUCTS TECHNO

LOGY DIVISION

Development of Fodder
production, conservation

P.K. Sahoo (PI, up to
December, 2007)

Evaluation of Carcass traits,
meat quality and products
from goat meat.

April, 2007 | March, 2012
and processing P. Tripathi (PI)
technologies for small T.K. Dutta
holders and commercial
goat farmers.

XI/NFRPT-2 Development of economic | T.K. Dutta (P1) September, March, 2012
feeding systems for P.K. Sahoo 2007
improving goat production. | R.S. Upadhyaya

XI/NFRPT-3 Studies on evaluation of Carcass traits, meat quality attr ibutes and milk
composition. .

XUNFRPT-3.1 | Quality evaluation of goat R.B. Sharma (P1) ’2007 March, 2012
milk and development of AK i e
various value added
products,

XI/NFRPT-3.2
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L ~ PHYSIOLOGY, REPRODUCTION AND SHELTER MANAGEMENT DIVISION
XI/PRSM-1: Improved productivity of goats through reproductive bio-technologies including
refinement of frozen semen, strengthening of semen bank and augmentation of prolificacy.
XI/PRSM-1.1 | Studies on refinement of S.K. Jindal (PI)
frozen semen technology S.D. Kharche
and strengthening of goat N.K. Sinha April, March,
semen bank. A.K. Goel 2007 2012
N. Ramachandran
Ravi Ranjan
XI/PRSM-1.2 | Augmentation of Prolificacy | S.D. Kharche (PI)
by using biotechnological A.K. Goel April, March,
tools in goats. S.K. Jindal 2007 2012
XI/PRSM-2: Development of model goat production system including adaptability and
environmental aspects for integrated rural development based on goat farming.
| XI/PRSM-2.1 | Model goat production Dharm Singh (PI)
| systems with special S.K. Jindal
reference to intensive and N. Ramachandran April, March,
semi-intensive systems. B. Rai 2007 2012
R.B. Sharma
H.A. Tiwari
XI/PRSM-2.2 | Production performance Puneet Kumar (PI) April, March,
and adaptability of goats R.P. Misra 2007 2012
under different
management system.
GOAT HEALTH DIVISION
XI/GH-1 Monitoring and D.K. Sharma (PI)
surveillance of Important V.K. Gupta
goat diseases in India. R. Rana April, March,
Ashok Kumar 2007 2012
V.S. Vihan

X1/GH-2: Diagnosis and development of prophylaxis and treatment for control of Brucellosis, |D
and CCPP in goats.

vaccine against J.D. in goat
and sheep farms located in
different agro-climatic
regions of the country.

2007

XI/GH-2.1 Modulation of caprine D.K. Sharma (PI) |
coccidiosis through herbal Ashok Kumar April, March,
therapy. 2007 2010
XI/GH-2.2 Development of herbal Ashok Kumar (P1) ‘
anti-diarrhoerial drug for R. Rana April, March,
goats. V.S. Vihan 2007 2010
V.K. Gupta
XI/GH-2.3 Control of Brucellosis in V.K. Gupta (PI)
goats by molecular diagnosis| 5.V. Singh July, 2007 | June, 2010
AR and epidemiology. V.S. Vihan
XI/CH-2.4 Development of specific Rajneesh Rana (P1)
diagnostic for caprine V.K. Gupta :
pneumonia in goats using P.K. Rout Aprll, g:,a‘r(c)h
M-Mycoides sub-sp. Capri Ashok.:umar 2007
e 0] jealates, AT Yl an ,
XVGH-2.5 Field trials of indigenous S.V. Singh (P) April, March,

2010
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EXTENSION EDUCATION AND SOCIO - ECONOMICS SECTION

XIEESE- 1: Transfer of Technology and its impact on improving goat pr“od;:c_tTo;'
FESE-8.14 Multidisciplinary project on | N.P. Singh (PC) CJune, 2005 | June, 2009
transfer of technology for R.L. Sagar
sustainable goat production | Dharm Singh
system AK. Goel
B. Rai
Ashok Kumar
U.B. Chaudhary
Braj Mohan
Shalendra Kumar
M.K. Singh
R.B. Sharma
K. Singh
7 H.A. Tiwari
XI/EESE-1.1 Development of Tests, R.L. Sagar (PI) April, 2007 | June, 2009
Scales to measure the Khushyal Singh
knowledge and attitude of Braj Mohan
the small ruminants
livestock owners towards
selected goat Husbandry
practices.
XI/EESE-1.2 Study on adoption of goat Braj Mohan (Pl) April, 2007 | March, 2010
production technology. R.L. Sagar
XI/EESE-1.3 Impact of improved Shalander Kumar (Pl)
technologies and emerging Khushyal Singh April, 2007 | March, 2011
market conditions on goat M.K. Singh
production system.
XI/EESE- 1.4 A study on impact of Khushyal Singh (Pl) April, 2007 | March, 2010
various training R.L. Sagar
programmes. Braj Mohan




Research Advisory Committee (RAC)

1

10,

Dr. A.T. Sherikar
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A six days Institute's Research Council (IRC)
meeting for 2007-08 was held at the institute from
May, 26-31, 2008 under the chairmanship of Dr
N.P. Singh, Director of the institute, Dr. N, K

Sinha, Principal Scientist and Incharge PMI
section acted as Member Secretary. The meeting
aimed to review the progress made under different
research projects and also to discuss and decide
the technical programme to be undertaken during
XI Five Year Plan period. All the scientists and
technical officers of the Institute participated in the
meeting. The Chairman in his opening remarks appraised that keeping in view of the future
thrust areas of research, the programmes have been revised by Animal Science Division of JICAK
New Delhi

The progress of the research projects for the year 2007- 08 was reviewed, In total the progress of
16 major research projects was presented by the principal investigators and collaborators
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Name and address

Comments

Pawan Tomar (I.R.S.),
Mathura

I.T. Office,

The short visit was interesting and educative. The sprawling

campus is impressive.

Dr. V.S, Korikanthimath, Director,
ICAR Research Complex, Ela, OId
Goa

Indeed it was a great pleasure to visit CIRG, Mathura and go
round the laboratories and fields. | congratulate the Director
and all the dedicated scientists for their concern, commitment
and persuation on research the animal that is still playing a
dominant role in not only livelihood securities but the
nutritional security as well the small and marginal farmers.
We wish to have a collaborative programmes with this
pioneering national institute on goat. | wish all success.

Dr. Nguyen Kim Lin, Goat and
Rabbit Research Centre of Vietnam

It very nice for me to have opportunity to visit CIRG,
Mathura. In Vietnam goat production is developing well now
with Indian goats by local and their crosses with Vietnam
local goats, but up to now Indian goats in Vietnam have
inbreeding problem. So in order to help Vietnam to develop
Indian goats sustainable in Vietnam, GRRC would like CIRG,
Mathura, India support us in Science and Technology to
research and develop goats production in future. Vietnam
Govt. already in support for cooperation in Science and
technology between India and Vietnam. So we would like to 8
receive close cooperation from CIRG, India to develop goat "
wealth in Vietnam and through Vietnam in Lao and
Combodia and other country in Asia.

On behalf of GRRC I would like to Sincerely thank to you for
your attention and help us Since 1994 up to now.

New Delhi.
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K.M. Bujarbaruah, DDG (AS), ICAR,

An Institute with relatively good infrastructure land/animal
resources, scientific and other manpower committed to
develop and provide the needed technology backstopping in
the areas of goat milk, meat, skin etc. production. Over the
years, it has been able to develop selected lines from different
breeds, health protection technology together with nutritional
technology and product processing technology. Much more,
however needs to be done in the areas of biotechnology,
integrated farming, technology validation at farmers’ field so
that goat rearers get benefited ultimately.

It will be desired that suitable programmes are formulated for
X! plan to address issues like productivity increase, climate
change, market intelligence, value added products and goat
economics to bring home the point of a better economic
security for the rural poor through improved and tested

technology and package. | wish the Institute all the best.
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Smt. Sheel Tiwari
Sri. Samad Siddique

Board members of Karnataka

Veterinary, Animal and Fisheries
Sciences, University, Bidar

Sri N. Rajanna

Prof. M.G. Govindaiah, Special

Officer of University, K.V.AFS.U,
Bidar Karnataka

CIRG is one of the prestigious and lead Institute on Goats, |

€ & W

which being visited by Hon'ble Board of management
committee, KVAFSU, Bidar on the afternoon of 16.11.2007.

Every body interacted with the Scientists. Dr. Sinha provided
information on activities of the Institute. The team visited the
Goats Units, specially felt happy to see the Barbari, Jakhrana,.
Jamunapari and Sirohi goats and to learn the productivity of
these breeds. This Institute will go a long way in goat research

activities and would become a leader in goat research and
development activities in future.

Mr. Franz Woekly - Chairman of

Regional Bank of Credit Agricole,
Paris

Most welcome in France.

Dr. Akhilesh Prasad Singh |Ji
Hon'ble Minister of State for
Agriculture, Food and Consumers’
Affairs, Govt. of India, New Delhi.

Dr Williard L. B. Simukali, Chief

It is quite impressive to visit this Institute and at the same time
exciting to see different varieties of goats from the globe.

Animal Production Officer and Dr
Grace K. Nkhuwa, Chief Executive
‘Officer, Micro Banker Trust, Lusaka,
Republic of Zambia

It was an enriching experience to visit this Institute.
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PERSONNEL

NAME DESIGNATION

Prof.(Dr.) M.C.Sharma Director

GOAT GENETICS AND BREEDING DIVISION

Dr.R. Roy Principal Scientistand I/C, Head
Dr.S.K.Singh Principal Scientist

Dr. Gopal Dass Sr. Scientist

Dr. Saket Bhushan Sr. Scientist

Dr. P.K. Rout Sr. Scientist

Dr. M.K. Singh Sr. Scientist

Dr. A. Mandal Scientist (Sr. Scale)

Shri Bhagwan Singh Technical Officer T-6
PHYSIOLOGY, REPRODUCTION AND SHELTER MANAGEMENT

Dr.S.K. Jindal Principal Scientistand I/C, Head
Dr.R.P.Misra Principal Scientist
Dr.N.K.Sinha Principal Scientist

Dr. Dharm Singh Principal Scientist

Dr. D.K. Nandy Principal Scientist (up to 31.8.2007)
Dr. A.K. Goel Principal Scientist

Dr. Puneet Kumar Sr. Scientist

Dr.S.D. Kharche Sr. Scientist

Dr. Neeru (on deputation to UPCAR, Lucknow)  Scientist (Sr. Scale)

Dr. N. Ramachandran Scientist

Dr. Ravi Ranjan Scientist

Mr. H.K. Himkar Technical Officer T-5

NUTRITION, FEED RESOURCES AND PRODUCTS TECHNOLOGY DIVISION
Dr.R.S. Upadhayay Principal Scientistand I/C, Head
Dr. M.K. Agnihotri Sr. Scientist (on deputation to Min. of Agril.)

Dr. U.B. Chaudhary Sr. Scientist

Dr. T.K. Dutta Sr. Scientist

Dr. P K. Sahoo Sr. Scientist (upto 31.12.2007)
Dr.R.B.Sharma Sr. Scientist

Dr. Prabhat Tripathi Scientist (Sr. Scale)

Dr. V. Rajkumar Scientist (on study leave)

Dr. AK. Das Scientist

Mr. Dinesh Prasad Technical Officer T-6

Mr. Dori Lal Technical Officer T-5
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GOATHEALTH DIVISION
Dr. V.S, Vihan
Dr.S.V.Singh

Dr. D .K. Sharma

Dr. V.K. Gupta

Dr. Ashok Kumar

Dr. Rajneesh Rana

Dr.V.K. Gupta

Dr. H.A. Tiwari

Mr. Suresh Tiwari
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Principal Scientist and I/C, Head
Principal Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Veterinary Officer

Sr. Veterinary Officer

Technical Officer T-6

EXTENSION EDUCATION AND SOCIO-ECONOMICS SECTION

Dr.R.L. Sagar

Dr. Braj Mohan

Dr. Shalander Kumar
Dr. Khushyal Singh
Mr. U.C. Yadav

AICRP ON GOATS
Dr. B. Rai
Shri. M.P. Agarwal

AICRP ON SHEEP
Dr. Gopal Dass
Dr. Hari Prasad

PLANNING, MONITORING AND EVALUATION SECTION

Dr.N.K.Sinha
Dr. H.S. Sisodiya

AGRICULTURE RESEARCH INFORMATION SECTION

Dr.S.K. Singh
Mr. V.P. Singh

MAINTENANCE AND AGRI. ENGG,. WORKSHOP

Dr. P.K. Sahoo
Dr.R.P.Misra

ShriJagdish Singh

HORTICULTURE SECTION
Dr. Dharm Singh
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Principal Scientist and I/C
Sr.Scientist

Sr. Scientist

Scientist

Technical Officer T-5

Principal Scientist
Technical Officer T-5

Sr. Scientist
Technical Officer T7-8

Principal Scientist and I/C
Technical Officer T7-8

Principal Scientist and I/C
Technical Officer, T-5

Sr. Scientistand I/C (up to 31.12. 2007)

Principal Scientistand I/C (w.e.f. 1 1 .2008)
Technical Officer, T-5

Principal Scientist and 1/C
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SECURITY SECTION
Dr. R.B. Sharma
Shri P.K. Sharma

HUMAN DISPENSARY
Dr.V.K. Gupta
Mr. C.B. Pandey

LIBRARY
Dr. Pratap Singh

AGRICULTURE FARM
Dr.T.K. Dutta
Mr. Indra Pal

ADMINISTRATIVE
Shri Kumar Vivek
Shri H.S. Sharma
Shri Ratan Singh
ShriS.R. Achary
Dr. Balraj Singh

AUDIT AND ACCOUNTS SECTION
ShriS. Philipose
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Sr. Scientistand I/C
Security Officer

Sr. Medical Officer
Technical Officer, T-6

Technical Officer, T-9

Sr. Scientistand I/C
Technical Officer, T-6

Administrative Officer
Asstt. Admn. Officer
Asstt. Admn. Officer (on deputation)

Private Secretary
Technical Officer, T-5

Finance and Accounts Officer



PERSONNELIA

Iransfer

Dr. P.K. Sahoo, Sr. Scientist transferred to IARI, New Delhion 31.12.2007

New Assignments

Shri S.P.S. Negi, Assistant joined as Assistant Administrative Officer at NRC on Yak, on
30.08.2007.

Shri Shyam Baboo Sharma, Junior Account Officer joined as Assistant Finance and Account
Officer at National Research Centre on Agro Forestry atJhansi, UPon 11.01.2008.

Joinings
Dr. RaviRanjan joined as Scientist (Animal Physiology) on 18.05.2007.
Shri Chandan Singh appointed asS.S. Grade | on 1 7.03.2008.
ShriJagdish Singh appointed as S.S. Grade I on 1 7.03.2008.

Retirements

Dr. D.K. Nandy, Principal Scientist (AP) superannuated on 31.08.2007.

Assessment Promotions

Dr. A.K. Goel, Senior Scientist was promoted as Principal Scientist.
Dr.S.V.Singh, Senior Scientist was promoted as Principal Scientist.
Dr.S.K. Singh, Senior Scientist was promoted as Principal Scientist.
Dr. B. Rai, Senior Scientist was promoted as Principal Scientist.
ShriNiranjan Prasad, SS Grade |1 promoted to the post of Junior Clerk.
ShriYatendra Kumar, S$ Grade Il promoted to the post of T-.
ShriRama Swroop, SS Grade Il promoted to the post of T-1.

ShriRajan Singh Sarawast, SS Grade

Il promoted to the post of T-|.
ShriKrishna Kumar, SS Grade 1] pro

moted to the post of T-.
Demise

Shrilkram, SS Grade |v on7.7.2007.
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