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PREFACE
Under the changing agro‐geo‐climatic
conditions and depleting resources for
livelihood, the poor man’s cow‐ The Goat
has tremendous potential to be projected
as the ‘Future Animal’ for rural prosperity.
Goats
being
tolerant
to
harsher
environmental conditions may provide
amicable solutions to alleviate the
vulnerability of the small and marginal
farmers at the time of failure in food crop
production due to adverse climatic
conditions and limited availability of
natural
resources.
Prevailing
goat
production system is all set to be changed
in the coming years due to emerging
market trends on account of strong
consumer preferences towards quality
animal foods. Goats provide a leaner meat
in comparison to other domestic ruminants
and their milk and milk products have
several scientifically unexplored medicinal
and health‐promoting properties that need
to be validated scientifically and promoted
commercially.
Goat production is becoming an enterprise
of repute not only for providing livelihood,
but also lead to wider economic prosperity
ranging from rural and tribal regions to
urban economic empowerment. Low
capital investment and lesser risk of failure
in goat farming provide sizable economic
return to the beneficiaries. Further, land
degradation and uncertain monsoon have
encouraged more and more farmers in
most parts of the country to diversify into
goat farming. The increasing popularity of
goat keeping is evident by 4 per cent
annual population growth of goats in the
country. The technological dissemination
from Central Institute for Research on
Goats (CIRG) has been instrumental in

economic empowerment through goat
production in disadvantageous location of
the country. The institute is committed to
develop complete package of practices for
goat production system to optimize
utilization of goat products and by‐
products for better economic returns to the
clients, who in majority are poor farmers
and landless labourers. Technologies on
value added and organic goat products
(milk and meat) and by‐products (hide and
manure) are being investigated and
promoted for their adoption by the
farmers.
Central Institute for Research on Goats
(CIRG) endeavored several research and
development successes during the year
2010‐11. Significant progress was made in
the area of goat product processing and
value addition, genetic improvement of
native goat germplasm, improvement in
reproductive efficiency, abatement of biotic
and abiotic stresses and improved health.
Dissemination
of
knowledge
was
undertaken by organizing national training
programmes on goat farming and through
NAIP and TOT programmes. During the
year, institute achieved success in IVF
technology and produced twin IVF‐ET

goat kids named Ajat and Ajati. For the
first time, healthy triplet lambs were born
in Muzaffarnagari sheep, which is a rare
occurrence in this breed. Value added goat
milk and milk products, developed at the
institute in this year, included goat meat
based functional products, and goat milk
based biscuit, ice cream, low fat paneer,
shrikhand and soap. A semen bank has
been established, which at present
preserves over four thousand frozen semen
straw of elite Jamunapari, Barbari, Sirohi
and
Jakhrana
bucks.
Technologies
developed for disease diagnosis (Brucheck)
and prevention (JD vaccine) were cross‐
validated and being processed for
commercialization. There was a significant
improvement in body weight gain and
milk yield at Barbari, Jakhrana and
Jamunapari flocks. Mortality in goat and
sheep units was brought down to less than
five per cent. In comparison to previous
year, there was a significant increase in
fodder (35%) and feed grain (100%)
production during the current year.
The institute submitted five new patent
applications and four technologies are in
the way of commercialization through
NRDC. An Area Specific Mineral Mixture
Technology was released by the Honorable
Union Minister of Agriculture and Food
Processing Industries, Shri Sharad Pawar
during his visit to the institute on January
24, 2011. Institute also had proud privilege
of welcoming Dr. S. Ayyappan, Secretary
DARE and Director General, ICAR and Dr.
K.M.L. Pathak, Deputy Director General
(Animal Science), and also for hosting the
first ever brain storming meeting of
Directors of Animal Science Division of
ICAR to discuss the XII Plan programmes.
All the achievements and activities of the
Institute had the strong support and

guidance from Dr. S. Ayyappan, Secretary
DARE, and DG ICAR, Dr. K.M.L. Pathak,
DDG (AS) and that of Dr. C.S. Prasad,
ADG (Animal Nutrition and Physiology). I
sincerely express my deep sense of
gratitude to them. I am also grateful to
Chairman RAC Dr. Arun Varma,
Chairman QRT Dr. R.N. Srinivas Gowda
and members of RAC, QRT and IMC for
their unqualified support and guidance for
over‐all progress of the institute. Special
thanks are due to Heads of Division,
scientists, technical, administrative, finance
and supporting staff of CIRG for their
excellent cooperation and dedicated
efforts. Dr. S.K. Jindal, Dr. A.K. Goel, Dr.
P.K. Rout and other members of editorial
board
deserve
appreciation
and
compliments for their splendid work of
compilation,
editing and in time
publication of this Annual Report.
Although, Central Institute for Research on
Goats has researched many results
oriented and need based aspects of goat
production system, still several challenges
remain to be addressed during coming
years for further enhancement of goat
production in the country to ensure
economic empowerment, livelihood and
food security for economically weaker
sections of the society. The emphasis has
been on the use of multidisciplinary and
inter‐institutional approaches to improve
eco‐efficient rearing of goats and making
goat farming a vibrant and viable
enterprise, besides popularizing goat
produce by value addition and making
them attractive for industrial applications.

(D. Swarup)
Director
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EXECUTIVE SUMMARY
0.91. The country harbors around 125
million goats and 23 defined breeds
adapted efficiently in different agro‐
climatic conditions all over the country. By
virtue of its simplicity and usefulness the
goat is always associated with landless,
marginal and small farmers hence named
as Poor Man’s cow. Goat contributes
significantly to total income of farmers
and provides better nutrition for their
family. In Himalayan region goats are
especially important for fiber (pashmina),
meat production and transportation. In
other parts of the country, goats are reared
for meat and milk production. The goat
meat production in India has doubled
(9.3% to 18.3%) during last decade.
Similarly goat milk production has
showed growth rate of 31.53% during last
decade. In terms of goat milk production,
India ranks first in the world with the total
milk production of 4 million MT in 2008.
Goat meat is widely consumed in
developing countries. India is 2nd in total
goat meat production. Over 47.8 million
animals were slaughtered to produce 0.47
million MT meat with an average of 10 kg
meat per animal.

Goat farming is a sustainable livelihood
option for poor farmers to face the adverse
situation precipitated by declining return
from farming in ecologically fragile areas.
More and more farmers, especially small
land holders and resource less rural
people are adopting goat rearing, which
today ensures income to over five million
household in India. Over the years, the
country has witnessed steady increase in
goat
population.
Strong
consumer
preferences for quality animal foods
especially from goat are likely to change
the prevailing goat production scenario in
the country during the coming years.
Goats were among the first farm animals
to be domesticated by man and have been
in symbiotic association with man for
nearly ten millennia. They provided
edible products for human being and
played a pivotal role in the Neolithic
Agricultural Revolution. The origin of
domestic goats remains uncertain and
controversial; however the cradle of
civilization, Fertile Crescent Region is one
of the most probable centers. It has also
been opined that goats have originated
independently around 7000 BC in the
Indus Basin near Mehragarh, Baluchistan,
Pakistan.
The growth of world mammalian
population since 1980 reflected the largest
animal number increase for goat during
last 30 years. According to FAO, the world
population of goats and sheep was 861.9
million and 1078.2 million, respectively
with a ratio of 1:1.25. However, the
number of goats to sheep varies in
different parts of the world. In India,
despite highest slaughter rate, there are
number of goats than sheep in a ratio of 1:

Goat farming assumes special significance
in extreme ecology, particularly in arid,
semi arid and in dry land areas, where
farming of other livestock species may not
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be that profitable and sustainable.
Worldwide goats and other small
ruminants are among the most popular
and beneficial livestock for people with
very limited resources. Small scale goat
production is of significant benefit to
families all over the world living in a wide
variety of climatic conditions. There goats
have been found to be among the most
adaptable animals. Helping the poor to
successfully raise goats can have a very
significant impact on their income, social
status and even on the local environment.
Constraints to livestock raising include the
lack of good breeding stock, lack of
veterinary and extension services, lack of
credit and access to markets. Focusing
more assistance on small holder farmers
would improve impact on the poor.
Value‐based
holistic
community
development with self‐help groups may
create a foundation for increasing farmer
incomes by providing a forum for
education,
mutual
support
and
developing markets. Constraints faced in
the introduction and spread of goats and
increasing their benefit to the small scale
producers as well as success factors and
best practices will be worked out and
suitable frame work will be employed.
The goat products are among the foods
available with human health promoting
characteristics.

areas, have only possible source of
livelihood by grazing small ruminants.
Grazing goats can improve soil and
vegetation cover and plant and animal
biodiversity, for example by removing
biomass, which otherwise might provide
the fuel for bush fires, by controlling
shrub growth and by dispersing seeds
through their hoofs and manure, which
can improve plant species composition. In
addition, trampling can stimulate grass
tillering, improve seed germination and
break‐up hard soil crusts. Other major
benefits are the improved productivity of
small farms by the incorporation of
manure and the use of other farming
practices such as the planting of trees and
forages controlling soil erosion. Being
handy to rear and due to short gestation,
goats serve as a ready source of income
for the farmers. Further, goats are
intelligent, agile and resistant to many
diseases including certain toxic chemicals
and can look after themselves much better
than other livestock species. However,
importance of this valuable genetic
resource is often neglected due to many
social and environmental biases and mis‐
conceptions. To promote goat production
among poor’s for nutritional and
livelihood security, holistic community
development programs for education,
improved goat breeds, agro‐forestry
pastoral system of common property
resources, mutual support, assess credit
and markets require for successful goat
development programmes.
Central Institute for Research on Goats
functions under aegies of Indian Council
of Agricultural Research. Its research
programmes are taken care of by four
existing
divisions.
The
extension
education, socio‐economic aspects of goat
husbandry and training to various stake

Worldwide 100 million people in arid
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holders are also under taken by the
EE&SE section of the Institute.

Barbari, Sirohi
developed.

Genetic Improvement Programmes

Research on the adaptability of goats in
changing environment due to climate
stress was continued during this year.
Sirohi goats were found to be more
adapted as compared to Barbari under
different shelter management conditions
based on physiological reactions, feed and
water intake and blood biochemical
parameters.

The major emphasis has been on selective
breeding for improving production
performance, conservation of goat breeds
in their home tracts and gene marker
studies for enhancing selection decision to
increase productivity in goats. Selective
breeding of Jamunapari, Barbari, Jakhrana
goats and Muzaffarnagari sheep has
established promising genetic progress in
body growth, milk yield and twining
ability over the years. During the year
2010‐2011, a total of 424 animals of
Jamunapari, Barbari, Jakhrana goats and
Muzzafaranagri sheep were supplied to
various agencies and goat breeders for
conservation and genetic improvement.
The mortality of the Jamunapari flock
during the year 2010‐11 was 4.22%.
The BLUP estimates of breeding values for
Barbari were estimated using animal
model
and
ASREML
programme.
Parameters for growth at different ages
and milk yield at 90 days have been
estimated in Barbari and Jamunapari
goats. Genetic parameters for body
growth, greasy fleece yield have been
estimated in Muzaffaranagri sheep.

and

Jakhrana

was

Work on Parthenogenetic production of
goat embryos was carried out under a
NAIP project. The cleavage rate and
morula with parthenogenetic (ethanol)
activation of matured oocytes were 24.31%
and 23.03%, respectively. Production of
twin IVM/IVF kids Ajat and Ajati was
achieved at CIRG.

Genetic variation in SCD and FecB gene
has been analyzed in different Indian goat
breeds. Sequence variation analysis of
SCD gene showed four SNP giving rise to
protein variant. The SNP genotype in
Leptin receptor gene explained 25.82% of
the additive genetic variance for body
weight at 9 months of age in Barbari goats.

Nutrition, Feed Resources and
Products Technology Programmes
An important research objective of the
division is the development of feed
resources for goats, development of feed
technologies
for
improved
goat
productivity and post harvest evaluation
of milk, meat and their products.

Physiology,
Reproduction
and
Shelter Management Programmes

Feeding of grass based complete feed to
finisher kids, yielded average daily gain of
65.0 g/d. Incorporation of goat faeces

During the year a frozen semen bank of
goats of four breeds namely Jamunapari,
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of infectious diarrhea. Similarly, one
prototype was also found effective for the
control of coccidiosis in kids. ELISA and
PCR based molecular tests were
standardized for diagnosis of caprine
brucellosis. Inactivated JD vaccine has
shown good result in controlling the
disease in ruminants.

reduces maturity time of vermin compost
as compared with straw refusal alone.
Earthworm multiplication rate was
highest under goat faeces alone and in
combination with Neem leaves.

Area specific mineral mixture was
developed and was released by Hon’ble
Minister of Agriculture Shri Sharad
Pawarji at CIRG. Complete feed pellet
with C:R (40:60) resulted economic growth
(80g/d) in finisher kids. Meat from low
value goat cuts goat meat can be
successfully utilized for highly acceptable
meat products. Bael fiber and drumstick
fiber were established as a new source of
dietary
fiber
in
meat
products.
Development of herbal goat milk and
meat biscuits, herbal goat milk ice cream
and low fat paneer was carried out.
Concentration of essential medium chain
fatty acids was found high during early
stage of lactation.

Extension Education and
Economics Programmes

Socio‐

Under extension education and socio‐
economics programmes, transfer of
technologies developed by the Institute
are being undertaken through group
discussion and demonstrations in adopted
villages. A total of 321 goats were
vaccinated against ET. A reproduction
health calendar was distributed to goat
owners and a total of twenty three cases of
specific reproductive ailments were
diagnosed and appropriately treated.

Goat Health Programmes

Work to assess/study the impact of
improved technologies and emerging
market conditions on goat production
system suggested the need for regulated
marketing infrastructure. Survey was
carried out to elicit information on goat
rearing practices, level of awareness on
improved goat rearing technologies. A
study on impact of various training
programmes on commercial goat farming
was continued. Fifty farmers who started
commercial goat farms after getting

Goat health programmes are directed to
conduct research on the development of
various measures to prevent and control
the various economically important goat
diseases. Surveillance and monitoring of
goat diseases revealed that PPR, goat pox,
Enterotoxaemia were important infectious
diseases in the field conditions. Final
prototype consisting of two plant
combinations having synergistic activity
has been developed for the management
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training at CIRG were quizzed about their
experience and problems faced. The major
problems faced were high incidence of
diseases and non‐availability of vaccines,
medicine and veterinary advice, lack of
elite germplasm and common pastures
and grazing lands.

Saharsa, Kisan Trust, New Delhi, Bihar
Management and Extension Training
Institute, Bihar. Consultancy services on
goat production and utilization were
provided to several national and
international agencies. A large number of
entrepreneurs,
goat
farmers,
professionals,
students
and
representatives of developmental agencies
benefitted
through
advisory
and
consultancy services. Thirty radio talks
were given by Institute scientists and
broadcasted from All India Radio Station
Agra for the benefit of goat farmers. The
Institute participated in four Kisan Melas.

Financial
literacy
programme
was
organized
in
adopted
village
in
collaboration with NABARD.

Training Programmes and Other
Activities
During this year, Institute organized 6
National training programmes of 10 days
on “Commercial Goat Farming” for the
development and encouragement of goat
industry on commercial lines in the
country. Four Training programmes on
Scientific Goat Farming were organized
during the year on special requests from
various
agencies
like
Agricultural
Technology Management Agency (ATMA)

A dedicated Farmer Helpline No. 0565‐
2763320 is functioning at the Institute to
answer to the queries of goat farmers,
entrepreneurs, NGO etc from all parts of
the country. This helpline has become very
popular with 1829 queries received and
appropriately answered during the year.
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dk;Zdkjh lkjka'k
cdjh nw/k] ekal] [kky] js’kk rFkk [kkn izkfIr dk ,d
mRre lk/ku gSA cdjh ekuo tkfr }kjk ikyrw cuk;k
x;k igyk jksekUFkh Ik’kq gSA cdjh dk mYys[k vkfndky
ls vusd xzUFkksa esa ik;k tkrk gSA cdjh ls izkIr gksus
okyh [kky dk mi;ksx vusd ok|;U=ksa tSls&rcyk] <+ksy]
ethjk bR;kfn esa fd;k tkrk gSA cdjh dh [kky ls cus
gq;s eLd esa ikuh ys tkus ds fy;s mi;ksx lfn;ksa ls
gksrk jgk gSA vkt ds le; esa cdjh dh [kky fof’k”V
tSdsV] ilZ bR;kfn cukus esa iz;ksx dh tkrh gSA cdjh ls
izkIr Ik’kehuk ,d cgqr gh mRre fdLe dk js’kk gS
ftlls cus ‘kky cgqr gh gYds ,oa xeZ gksrs gSa rFkk
ioZrh; {ks=ksa esa jgus okyksa ds fy;s cgqr gh mi;qDr ekus
tkrs gSaA cdjh ls ik;s tkus okyh [kkn tehu esa dkcZu
dh {kerk c<+kus esa mi;kxh gSA bldh cgqeq[kh mi;ksfxrk
rFkk nqfu;k Hkj esa cdfj;ksa dh c<+rh gq;h la[;k dks
ns[krs gq;s cdjh dks Hkfo”; dk Ik’kq dgk x;k gSA Hkfo”;
esa tgka e’khuhdj.k ls dbZ Ik’kqvksa dh mi;ksfxrk fujUrj
de gksrh tk jgh gS] cdjh dh mi;ksfxrk mRrjksRrj
c<+rh tk jgh gS cdjh ls izkIr u;s&u;s mRikn cdjh
ikydksa ds fy;s vk; ds u;s lzksrksa dk lw=/kkj dj jgs gSaA
,slk dguk vfrf’k;ksfDr ugha gksxk fd Hkfo”; esa cdjh
ikydksa ds fy;s u;h Økafr dk tud cusxh rFkk ns’k ds
fiNM+s Hkwfeghu lhekUr fdlkuksa ds fy;s ,d ojnku fl)
gksxhA cdjh ds nw/k rFkk ekal ls cuus okys ewY;of/kZr
mRikn bl Økafr ds ykus esa egRoiw.kZ Hkwfedk fuHkk;sxsA
Ckdjh ,d ,slh iztkfr gS tks fo’o dh lHkh HkkSxksfyd
ifjfLFkfr;ksa esa ikbZ tkrh gS] pkgs og lkbosfj;k ds igkM+
gkas ;k vÝhdk ds e:LFkyA izkphu dky ls ekuo vkSj
cdjh dk ?kfu”B lEcU/k jgk gS] izkphu dky esa
tgkWa&tgkWa ekuo jgrk Fkk mlds lkFk cdjh vo’; ikbZ
tkrh FkhA ekuo lH;rk ds le; ls vc rd cdjh
euq”; ds fy, vR;Ur gh mi;ksxh jgh gS D;ksafd ;g d`f”k
Hkwfe dh moZjk ‘kfDr c<+kus ,oa euq”;ksa ds vkfFkZd o
lakLd`frd mRrjnkf;Ro fuHkkus esa l{ke fl) gqbZ gSA
nqfu;k Hkj esa 80 djksM+ cdfj;ka ik;h tkrh gSa rFkk buesa
vU; Ik’kqvksa dh rqyuk lcls T;knk vuqdwyrk ik;h tkrh
gSA fo’o ds vkadM+ksa dk v/;;u djus ls Kkr gksrk gS

fd fiNys 30 o”kksZ esa cdfj;ksa dh la[;k esa lcls vf/kd
o`f) gqbZ gSA izfro”kZ yxHkx 40 izfr’kr cdfj;ksa dk
ekuo mi;ksx gsrq o/k djus ds mijkUr Hkh gekjs ns’k esa
cdfj;kWa 1-55 izfr’kr dh nj ls c<+ jgh gSaA Hkkjr esa
cdjh dh 23 of.kZr uLysa ikbZ tkrh gSa ftudh la[;k
yxHkx 12-5 djksM+ gSA vU; Ik’kqikyu dh vis{kkd`r
cdjh ikyu de [kpZ dk O;olk; ,oa vklku izcU?ku
gksus ds dkj.k lekt ds xjhc leqnk; ds yksxksa ls tqM+k
gqvk O;olk; rFkk ;gh dkj.k gS fd bldks ^xjhc dh
xk;* dgrs gSaA cdjh lekt ds xjhc o etnwj yksxksa ds
fy, vk; dk eq[; lzksr gS rFkk mUgsa ikSf”Vd vkgkj
iznku djrh gSA fgeky; ds {ks=ksa esa cdjh js’kk o ekal
mRiknu ,oa ;krk;kr ds dke vkrh gSA cdjh ikyu dh
eq[; fo’ks”krk ;g gS fd ;g ns’k dh fo”ke ifjfLFkfr
okys {ks=ksa] tSls ‘kq”d] v)Z ‘kq”d ;k fQj ,sls LFkku tgkWa
cMs+ Ik’kqvksa dks ikyuk lEHko ugha gksrk] esa thfodk dk
,d ek= lk/ku gSA fiNys ,d n’kd esa cdjh ekal
mRiknu esa 9-3 ls 18-3 izfr’kr dh o`f) gqbZ gS tks fd
yxHkx nks xquh o`f) gSA u dsoy ekal mRiknu cfYd
nqX/k mRiknu esa Hkh bl n’kd esa 31-53 izfr’kr dh o`f)
ntZ dh xbZ gSA nqX/k ,oa ekal ds vfrfjDr izfro”kZ
cdfj;ksa ls [kky rFkk tehu dh moZrk c<+kus esa l{ke
esaxuh Hkh izkIr gksrh gSA
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laxBukRed Lo:i

,d vkSj v/;;u esa cdjh ds vuqdwyu ,oa mRiknu ij
ekSle ds cnyrs:Ik dk v/;;u fd;kA cdjh ds
_rqdky dks ledkyhdj.k djus ij v/;;u fd;k vkSj
bl dk;Z ds fy, laLFkku esa gh fofHkUu vkdkj ds Liat
fodflr fd;s x;s rFkk buds mRlkgo/kZd ifj.kke izkIr
gq,A
Ik’kq iks”k.k ,oa mRikn rduhdh dk;ZØe
cdjh ds fy, lLrh iks”k.k O;oLFkk fodflr djuk
laLFkku dk egRoiw.kZ mRrjnkf;Ro gSA blh dk;ZØe ds
rgr cdjh ds fy, fofHkUu izdkj dk xksyhuqek nkuk]
filk gqvk nkuk ,oa bZVuqek lEiw.kZ vkgkj dk fuekZ.k
fd;k x;kA nkuk cukrs le; nkus ds vo;oksa dh dher
dk fo’ks”k /;ku fn;k x;kA pkjk mRiknu ds {ks= esa isM+ksa
,oa pkjs dh Qlyksa dks fefJr:Ik ls rS;kj fd;k x;kA
blds vfrfjDr {ks= ;k LFkku fo’ks”k vk/kkfjr cdfj;ksa ds
fy, [kfut yo.k feJ.k ¼feujy feDpj½ rS;kj fd;s
vkSj ftlds iz;ksx ls cdjh ds mRiknu esa vk’kkrhr
lq/kkj ik;k x;kA foHkkx }kjk rS;kj fd;k x;k ,fj;k
LisflfQd yo.k feJ.k dk yksdki.kZ ekuuh; d`f”k ea=h
Jh ‘kjn iokj th }kjk fd;kA iwoZ dh Hkkafr bl o”kZ Hkh

;g laLFkku Hkkjr ljdkj ds Hkkjrh; d`f”k vuqla/kku
ifj”kn ds vUrxZr dk;Z djrk gSA bl laLFkku esa lHkh
vuqla/kku ,oa rduhdh gLrkUrj.k dk;ZØe pkj foHkkx
,oa ,d vuqHkkx }kjk lEikfnr fd;s tkrs gSaA

vuqla/kku

Ik’kq uLy lq/kkj dk;ZØe
cdfj;ksa ds xzkeh.k {ks=ksa esa vkuqokf’kad lq/kkj ,oa uLy
laj{k.k ds mn~ns’; ls o”kZ 2010&11 esa 424 Js”B tkuojksa
dks fofHkUu laLFkkvksa ds }kjk forfjr fd;kA ,d fo’ks”k
miyfC/k ds vUrxZr bl o”kZ tequkikjh] cjcjh rFkk
eqt¶juxjh HksM+ ifj;kstukvksa esa e`R;q nj 5-00 izfr’kr ls
Hkh de jghA
Ckdfj;ksa dh fofHkUu uLyksa fo’ks”kdj tequkikjh] cjcjh ,oa
t[kjkuk esa ‘kkjhfjd Hkkj o nqX/k mRiknu ds lq/kkj gsrq
p;u/kehZ izfØ;k vR;Ur ykHkdkjh fl) gqbZA iztud
cdjksa ds p;u ds fy, muds 9 ekg ds ‘kkjhfjd Hkkj o
90 fnu ds nqX/k mRiknu ds vkadM+ksa dks iz;ksx fd;k
x;kA bl o”kZ cdjh ,oa HksM+ ds ekal mRiknu] nqX/k
mRiknu] Åu mRiknu ,oa iztuu {kerk esa egRoiw.kZ o`f)
izkIr gqbZA cdjksa dh vkuqokf’kad {kerk dks Kkr djus ds
fy, vk/kqfud lka[;dh; lw=ksa dh lg;rk yh x;hA
tequkikjh o cjcjh cdfj;ksa esa bl o”kZ ,l-,u-ihvkuqokf’kdh; v/;;u ds vUrxZr ysfIVu fjlsIVj thUl
ls tuu Hkkj esa 25-52 izfr’kr tSfod fofo/krk ik;h
x;hA
nSfgdh] tuu ,oa vkokl izcU/ku dk;ZØe
cdjh esa fgehd`r oh;Z rduhd dks vf/kd izHkkoh cukus
gsrq iz;ksx fd;s rFkk pkj egRoiw.kZ cdjh dh uLyksa
tequkikjh] cjcjh] t[kjkuk rFkk fljksgh dk fge’khfrr
oh;Z cSad LFkkfir fd;k x;kA
cdjh ds ikfFkZtsusfll fof/k }kjk Hkwz.k cukus esa lQyrk
iwoZd dk;Z lEikfnr fd;k x;k rFkk vkbZ-oh-,Q-,e-@,eb-Vh- fof/k }kjk cdjh ds tqM+ok cPps budk uke vtr
,oa vtkfr j[kk x;k gS ds mRiUu djus esa lQyrk izkIr
dhA cdjh dh fofHkUu izdkj dh vkokl O;oLFkkvksa dk
rqyukRed v/;;u fd;k x;k rFkk ik;k x;k dh cdjh
dh ‘kkjhfjd rFkk tho jklk;fud lajpuk esa vPNk
vkokl nsus ls ldkjkRed izHkko iM+rk gSA

oehZ dEiksLV [kkn dk mRiknu tkjh j[kk x;k vkSj ik;k
x;k fd blds fuekZ.k esa cdjh dh eSaxuh ls [kkn dh
xq.koRrk esa o`f) gksrh gSA nqX/k ,oa ekal ls fufeZr mRiknksa
dh vke vkneh esa ekax ,oa mi;ksfxrk dks ns[krs gq,
laLFkku us bl o”kZ Hkh buls fofHkUu mRikn cukus dk
dk;Z tkjh j[kk x;kA ,d v/;;u esa cdjh dh uLy ,oa
nqX/k dky voLFkk ds le; ds izHkko dks nqX/k esa mifLFkr
olk ij v/;;u fd;kA cdjh ds nw/k esa ijeko’;d
e/;e pSu QSVh vEyksa dh ek=k nw/k Jo.k dky ds
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‘kq:vkr esa T;knk ik;h x;hA bl o”kZ cdjh ds nw/k ls
fufeZr vkblØhe] Jh[k.M rFkk ekal vk/kkfjr fcLdqV
cukus dh izfØ;k dk;Z fd;k x;kA
cdjh LokLF; dk;ZØe
vkfFkZd:Ik ls egRoiw.kZ chekfj;ksa dh jksdFkke ds fy,
fofHkUu fof/k;ksa dks fodflr djus dh n’kk esa ‘kks/k dk;Z
fd;k x;kA cdjh dh egRoiw.kZ chekfj;ksa tSls ih-ih-vkj-]
cdjh pspd] uhy ftOg;k ¼Cyw Vax½ vkfn dh ns’k esa
fLFkfr ij laLFkku ds oSKkfudksa }kjk fujUrj losZ{k.k dk;Z
tkjh j[kk x;kA eseuksa esa nLrksa ds mipkj gsrq fofHkUu
vkS”k/kh; iks/kksa ds lrksa dk ijh{k.k fd;kA buesa ls nks
ikS/kksa }kjk fufeZr ,d vfUre izksVksVkbi eseuksa ds nLr ds
mipkj esa vR;Ur gh izHkkoh ik;k x;kA blh izdkj esaeuksa
esa dksDlhfM;ksfll chekjh ls cpko ds fy, ,d
izksVksVkbi izHkkoh ik;k x;kA czwlksfyll chekjh dh
igpku djus gsrq ,yhtk ,oa ih0lh0vkj vk/kkfjr
vk.kfod ijh{k.k rduhd dks fodflr fd;kA laLFkku
}kjk fodflr tksguht jksx ds Vhds dk y?kq jkseUFkh
Ik’kqvksa esa iz;ksx fd;k ftlds ifj.kke ldkjkRed izHkkoh
ik;s x;sA
izlkj f’k{kk ,oa lkekftd vFkZ’kkL= dk;ZØe
laLFkku }kjk fodflr rduhdksa dk lewg okrkZ ,oa
izn’kZu ds ek/;e ls vaxhÑr xk¡oksa esa gLrkUrj.k fd;k
x;kA cdjh ikydksa dh Ik’kq ikyu esa Kku o :fp ds

Lrj dks Kkr djus gsrq fofHkUu VsLV o iSekuksa dks
fodflr fd;kA cdjh mRiknu rduhdksa ds izHkko dk
vkadyu ,oa ewY;kadu fd;k rFkk cdjh ikydksa ds fy,
cdjh ikyu ds izf’k{k.k dh vko’;drk dk v/;;u
fd;kA cdjh ,oa blds mRiknksa ds mfpr
foi.ku&O;oLFkk ls lEcfU/kr uhfr cukus ij Hkh o”kZ ds
nkSjku dk;Z gqvk rkfd ;g {ks= vNwrk u jg tk;sA iwoZ
dh Hkkafr bl o”kZ Hkh laLFkku ls mUur cdjh ikyu ij
fofHkUu cdjh ikydksa }kjk fy;s x;s izf’k{k.k ds izHkko dk
v/;;u fd;kA fdlkuksa }kjk viuh cdjh ikyu ls
lEcfU/kr izeq[k leL;kvksa esa jksxksa ls vf/kd uqdlku
gksuk] oSDlhu] Ik’kq fpfdRlk nokvksa o mi;qDr ijke’kZ dh
vuqmiyC/krk mUur uLykas ds cdjksa dk u fey ikuk ,oa
lkeqnkf;d pjkxkgksa dk vHkko ik;k x;kA o”kZ ds nkSjku
laLFkku us mUur cdjh ikyu Ikj 6 jk”Vªh; izf’k{k.k
dk;ZØe rFkk 4 vU; laLFkkvksa tSls fd vkRek] ¼fcgkj½]
fdlku VªLV] ubZ fnYyh o fcgkj eSustesUV rFkk izlkj
izf’k{k.k laLFkku }kjk izk;ksftr izf’k{k.k vk;ksftr fd;s
x;sA laLFkku us 4 fdlku esyksa esa lgHkkfxrk dh vkSj
vkWy bf.M;k jsfM;k Ikj QkeZ Ldwy vku ,;j ds vUrxZr
30 jsfM;ks okrkZvksa dk lQy izlkj.k fd;k x;kA laLFkku
}kjk lapkfyr fdlku gSYi ykbu ij 1829 iz’ukofy;kas
dk leqfpr izR;qRrj iznku djds leL;kvksa dk lek/kku
fd;k x;kA
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CIRG: AN INTRODUCTION
onsidering the significance of goats
in a agrarian economy of India, The
Indian Council of Agricultural
Research established a National Goat
Research Centre at Makhdoom, Farah in
Mathura district of Uttar Pradesh on 12th
July, 1976. The centre got the status of a
full‐fledged Institute on 12th July, 1979 and
named as Central Institute for Research on
Goats. The Institute is located almost at
equi distance from two famous places–
Mathura (22 Km), the birth place of Lord
Krishna, and Agra (32 Km) the abode of
world famous Taj Mahal. Director is the
head of Institute and its apex body like
IMC, RAC and QRT guide its research and
other activities. Presently 40 Scientists, 69
technical
and
35
administrative
personnel’s share the responsibility to
achieve mandate of the institute, which
has 4 research divisions and one section
including well equipped Library, ARIS

C

cell, PME Cell, Agricultural Farm, IPR
Cell, Livestock farm and Health Section.
The Co‐ordinating unit of All India
Coordinated Research Project on Goat
Improvement is also located at CIRG. The
project aims at improving production
performance of 13 breeds of goats
distributed in different regions of the
country under farm and field conditions.
The Institute is well connected with
modern information and communication
facilities. The profile of the Institute can be
visited at www.cirg.res.in.

VISION

OBJECTIVES:

Develop Poor Man’s Cow‐ the Goat as a
Source of Livelihood Security, Poverty
Alleviation and Employment Generation for
the Smallholders.

1. To undertake basic and applied research
in all disciplines relating to goat
production and products technology.
2. To develop update and standardize area
specific package of practices on
breeding, feeding, management and
prophylactic and curative health cover
of goats.
3. To impart National and International
trainings in specialized fields of goat
research and development.
4. To transfer technologies for improving
milk, meat and fiber production and
value addition of goat products.
5. To provide referral and consultancy
services on goat production and product
technologies.

MISSION:
To enhance and then sustain goat
productivity in respect of meat, milk and
fiber through research, extension and HRD
support.
MANDATE:
To undertake research, training and
extension education programmes for
improving milk, meat and fiber production
of goats and to develop processing
technology of goat products.
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goats in semi‐arid climatic region has
been carried out.

Past Achievements:
Research programmes at CIRG are
flagged to provide cost effective scientific
inputs that can easily be adopted by the
weaker section of the society and to
extend support to nutritional as well as
the social security. The institute is
contributing to high quality research
output in the area of caprine ethology,
husbandry, health, reproduction and
production. It is committed to enhance the
economic status of small farmers and to
ensure their livelihood and food security.
The emphasis has been on the use of
multidisciplinary and interdisciplinary
approaches to improve eco‐efficient
rearing of goats and making goat farming
a vibrant and viable enterprise, besides
popularising goat produce by value
addition and making them attractive for
industrial applications. The basic theme of
research has been technological and
institutional innovations to enhance the
income of mainly poor goat farmers. We
are trying to demonstrate the available
improved technologies at the farmers’
doorstep. A concerted approach has been
adopted by the Institute in this direction.
The dedicated helpline is working to
address the goat farmer’s problems.

y

DNA fingerprinting and Micro‐
satellite characterization has been
carried out in Indian goat breeds.

y

Micro‐satellite characterization has
been carried out in eight Indian goat
breeds using 22 markers and best
markers for breed differentiation
have been reported.

y

Sequencing of mitochondrial HVRI
region was carried out in 10 goat
breeds of different agro‐climatic
regions.

y

Gene diversity in Indian goats and
markers
usefulness
for
breed
differentiation has been established.

y

The neighbor‐joining tree of Indian
goat breeds along with wild goats
was constructed for the first time in

Genetics and Breeding
y Characterization of leptin exon 2 and
receptor genes has been carried out.
Three genes of Y chromosome
amelogenin gene (AMELY), sex
determining gene (SRY) and Zinc
finger gene (ZFY) were analyzed by
sequencing in Jamunapari, Barbari,
Black Bengal and local goats from
Ladakh region.

y

The genetic component of host
resistance for controlling gastro
intestinal nematode infections in
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India. The Indian goats appear to
cluster in three different groups viz.
Group
I‐
Jamunapari,
Sirohi,
Marwari,
Changthangi,
Chegu,
Group II‐ Jakhrana, Black Bengal,
Osmanabadi, Barbari and Kutchi and
Group III‐ Local (non‐descript) goats.

y

Milk protein polymorphism has been
studied in different Indian goat
breeds.
Kidding rate of 1.6 indicated higher
population growth potential in
Barbari breed goats.

y

y

Selective breeding of Jamunapari,
Barbari,
Jakhrana
goats
and
Muzaffarnagari sheep has established
promising genetic progress in body
growth, milk yield and twining
ability over the years.
Genetic parameters for body growth,
greasy fleece yield have been
estimated in Muzaffarnagari sheep
and field survey has been carried out
to highlight the status of sheep in
field.

y

The overall mortality of the flock
during the year 2010‐11 was below
5% in all the units.

y

The BLUP estimates of breeding
values for all animals were estimated
using animal model and ASREML
programme.

Nutrition, Feed Resources and
Products Technology
y Several fodder tree leaves and
cultivated leguminous fodders based
complete
feeds
for
different
categories of goats as mesh, pellets
and blocks were developed for
economic goat meat and milk
production.
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y

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

y

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

y

Subabool (Leucaena leucocephala) leaf
meal could be incorporated up to 30%
in the complete feeds for goats
without any deleterious effect.

y

Supplementation of 15 g common salt
and 15 g mineral mixture daily in the
feed of the adult goats improved
protein and energy availability by
about 16%.

y

Milk replacers were developed and
tested successfully in pre‐weaning
Barbari kids.

y

Two and three‐tier silvi‐pasture
models using several perennial
grasses, legumes, fodder shrubs and
trees were developed and evaluated
for goats.

y

A low cost Feed Pellet Making
machine
was
developed
for
preparation of complete goat feeds in
the form of pellets.

y

A Complete Feed Block making
machine was developed, tested and

croquettes, meat balls, warm and
serve meat curries and chevonettes
have been standardized.

used for making CFBs for different
categories of goats.

y

y

y

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.

The quality attributes of value added
meat products and their shelf‐life
have been evaluated.

Live animal traits, carcass and non‐
carcass component yield, cutability,
carcass composition, fat partitioning
and meat composition of goat
carcasses of different breeds and age
groups have been studied.
Effects of age, system of feeding and
management on quantity and quality
of meat production have been
studied.
Processing
techniques
for
manufacture of value added products
from spent goat meat have been
developed and recipes viz. pickles,
sausages, cubes, shami kebabs,
samosas, patties, roll slices, cutlets,

Physiology,
Reproduction
Management
y Work on standardization

y

Effects of breed, season, time of
milking, parity and stage of lactation
on major milk constituents and
paneer yield have been investigated.

y

Keeping quality of Barbari and
Jamunapari
goat
milk
during
summer, winter and rainy seasons at
room temperature have been studied.

y

Processing techniques for preparation
of Paneer, a value added product
using different coagulants have been
developed and standardized.

y

Quality and shelf‐life of Khoa,
Shrikhand,
Channa,
Mozzarella
cheese, Whey drink and Dahi (curd)
was studied.

into vagina was 100%.

and

and
preparation of hormone delivery
system (sponges and injections) was
carried out. The retention of sponges
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y

Embryos were
micro tools.

y

Studies on adaptation of livestock to
impending climate changes through

bisected

through

technique.

shelter management were carried out.

y

y

Benefits of predominantly black/dark
coat color commonly found in desert
goats through energy economy have
been worked out.
The breed variation in sustaining
water deprivation and effect on field
application has been worked out.

y

The
package
of
management
practices under both intensive and
semi‐intensive system has been
developed.

y

For ex‐situ conservation of buck
semen, efforts were made to further
refine the freezing protocol using
new cryoprotectants like dextran,
addition of anti oxidants like vitamin,
Vitamin C and glutathione and
combination of cryo‐protectants.

y

Good
quality
embryos
were
successfully collected through non‐
surgical technique.

y

Technologies have been perfected for
collection and transfer of embryos for
quick multiplication of superior goat
germplasm.

y

Thirty seven kids were born out of
intra‐cervical
embryo
transfer

y

Laparoscopic technique could be
applied for oocyte recovery and
application of collagenase enzyme
proved to be beneficial in oocyte
recovery.

y

Caprine
embryos
could
be
successfully frozen at 4‐12°C by
vitrification technique.

y

An eight cell in vitro fertilized (IVF)
embryo was transferred to a local
goat and a healthy kid was born of a
surrogate mother for the first time in
the country.

y

Housing requirements for different
categories of goats have been
determined and shelter management
techniques standardized.

y

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

Goat Health
y PCR based diagnosis, directly from
clinical material, serum and milk‐
ELISA diagnostic methodology has
been developed.
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y

Several isolates of Mycobacterium
avium Paratuberculosis (MAP) have
been characterized in organized and
farmer flocks.

y

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

y

A prototype of DNA based vaccine
against
Brucella
melitensis
was
developed.

y

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

y

Pathogenic E.coli strains were isolated
from the fecal samples and heart
blood samples at autopsy of kids died
of diarrhoea. 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.

y

goat diseases at National level has
been analyzed. Major diseases
recorded were PPR, FMD, E.coli
infection, contagious ecthyma, goat
pox,
gangrenous
mastitis,
Enterotoxaemia, Pasteurellosis etc.

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

y

Several medicinal plants were
evaluated for the control of
Haemonchosis in goats.

y

Behaviour of blood biochemistry and
Complete Blood Count (CBC) was
studied in goat diseases for clinical
diagnosis.

y

Developed a herbal drug against
ectoparasites with the trade name
“Alquit”. The drug is highly effective
and is available commercially.

y

Baseline information on epidemics of

Monensin @ 40 mg/kid/day in
premixed concentrate mixture was
found to be effective in coccidiosis.

y

The
basic
epidemiological
information under field conditions on
the common parasitic infestation and
incidence of mortality has been
studied.

Extension Education and Socio‐
economics
y Goat rearing has been found to be

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
19.34 to 46.66%.

y

y

profitable under semi‐intensive and
extensive system of management
under field conditions giving net
profit of `0.76 per rupee of total input
cost with a net income of `1300‐
1800/goat/annum.

y
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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

from the server located at CIRG.
Thus,
CIRG
web
site
http://www.cirg.res.in was the first
web site launched and hosted from
Institute’s own server and on OSS/FS
software. The Institute has also
launched Hindi version of the web
site.

has also been studied.

y

Mortality and morbidity losses in
goats under field conditions have
been estimated to be `11,720 million/
annum at the National level and
Prophylaxis measures may result in a
net saving of `5,144 million/ annum.

y

Basic information on goat production
systems, marketing and ITK has been
collected and analyzed.
The constraint analysis of BPL
farmers revealed that non‐availability
of medicines, vaccines, treatment,
grazing, credit, proper market and
feeds for goats were the major
handicaps in successful goat rearing.
The constraints in organization of
Goat Cooperative Societies have also
been studied.
About 750 commercial goat farmers
of 11 States were surveyed. About
25% farmers were undertaking goat
rearing as their primary source of
income and were fully dependent on
it.
The role of middlemen in goat
marketing and exploitation of goat
farmers by them was studied.
About 52 ethno‐veterinary herbal
combinations were used by the goat
farmers for treatment of 15 common
diseases/ aliments of goats mostly
due to resource crunch.
The
Agriculture
Research
Information System (ARIS) Cell was
created during 1996. CIRG has
established the first functional LAN
of National Agriculture Research
System of India. Subsequently, web
site of the Institute was launched

y

y

y

y

y

y
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y

The web‐based email was created
making the email of CIRG accessible
from all over the world on Internet.
The email conferencing systems
generally known as Mailing Lists of
List servers were created on 7 aspects
of agriculture.

y

The ARIS Cell organized 4 National
and one International training
programme on sustainable and
affordable
information
system
development using OSS/FS and
Development of Internet and intranet
using Linux Operating system. The
Unit is advising Institutions and
Universities in setting up their
Internet.

y

The Institute has entered into MOU
with
DUVSU,
Mathura
for
collaboration in teaching and training
to post graduate M.Sc., M.V.Sc. and
Ph.D. students

y

In addition to specialized training
programmes for professionals and
veterinarians in various areas of
scientific goat rearing, the institute
regularly organizes national training
programmes on commercial goat
farming for 10 days duration every
quarter of the year, for farmers and
entrepreneurs.

ORGANIZATIONAL SETUP
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STAFF POSITION
Category
RMP
Scientific

No. of post
sanctioned
1
50

No. of post filled

34
72
104

34
69
93

Administrative Staff
Technical
Supporting

1
40

126

Temporary Status
Total

261

364

FINANCIAL STATEMENT (2010-11)
Plan (` lakh)
A. Recurring
Establishment charges
Wages
OTA
TA
Other charges
HRD
Total
B. Non‐recurring
Equipments
Furniture
Library books & Journals
Livestock
Works
Other
Total
Grand Total (A+B)

Non Plan (` lakh)

Allocation

Expenditure

Allocation

Expenditure

0.00
0.00
0.00
4.00
157.00
4.00
165.00

0.00
0.00
0.00
4.00
149.60
2.29
155.89

979.00
195.60
1.00
4.00
173.40
0.00
1353.00

978.17
178.43
1.00
3.81
152.42
0.00
1313.83

30.00
5.00
5.00
0.00
105.00
5.00
150.00

23.26
4.11
5.00
0.00
103.86
2.77
139.00

2.24
0.84
2.33
0.00
9.00
0.59
15.00

1.86
0.84
2.33
0.00
8.92
0.56
14.51

315.00

294.89

1368.00

1328.34

REVENUE GENERATION (2010-11)
Target (` in lakh)
52.00

Achievement (` in lakh)
68.59
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RESEARCH ACHIEVEMENTS
Genetics and Breeding Division
Physiology, Reproduction and Shelter Management Division
Nutrition, Feed Resources & Products Technology Division
Animal Health Division
Extension Education and Socio‐Economics Section
AICRP on Goat Improvement
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GENETICS AND BREEDING DIVISION
and burning of soil were done before
kidding.

GGB‐1.09: Improvement and sire
evaluation of Jamunapari goats for
milk production

Housing management: The sheds have
asbestos roof and kachcha floor. Goats are
housed in the sheds during night
particularly in winter and rainy seasons,
whereas in summer season animal are
kept in corrals. Various categories of goats
are housed separately according to age,
sex and physiological status viz.,
pregnant, milch and dry.

R. Roy, Gopal Dass and H.A. Tiwari
The natural habitat of Jamunapari breed is
ravines of Jamuna, Chambal and Kawari
rivers of Chakarnagar district, Etawah
(UP) and adjoining area of Bhind and
Morena districts of M.P. where browse
material is available in abundance.
Jamunapari goats were brought to Central
Institute for Research on Goats in 1982
and again added in 1988, 1997 and 2008.
Since 1985 the project on genetic
improvement of this breed has been in
operation. In 1993 during VIIIth Five Year
Plan, AICRP on Jamunapari unit was
sanctioned vide letter F.No. 5 (1)/93 ASR
II, dated 22.7.1993 for the period 1992‐93
to 1996‐97 and is continuing in IXth, Xth
and XIth Plan. The project aims to
improve the breed for milk production
and body weight through use of selected
bucks and production of elite germplasm
for field improvement programmes.

Feeding management: Goats remain on
grazing for 6 hrs daily, therefore,
supplementary
feeding
with
recommended quantity of concentrate as
well as seasonally available green and dry
fodder are offered to the goats subject to
availability
of
feed
and
fodder.
Recommended quality of concentrated
feed is offered in the morning and evening
to avoid chances of over feeding in group
feeding system. Dry fodder mainly gram
and pegion‐pea bhusa and seasonally
available fodders are also provided to the
goats. Newly born kids are kept with
dams for 5 days, thereafter, shifted to kid
nursery till weaning age and allowed to
suckle their dam twice a day up to the
weaning age.

Management practices of the flock
in nucleus herd
Managemental practices: Goats are being
maintained under semi‐intensive system
of management. Goats are sent out for 6
hrs grazing daily except rains and
inclement weather and supplemented
with
recommended
quantities
of
concentrate, seasonally available green
and dry fodders. As a practice, after rainy
and winter seasons 2” soil of all sheds was
scratched, removed and refilled with fresh
soil. Lime treatment after scratching the
soil and before refilling of fresh soil was
also practiced. White washing of sheds
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Grazing management: Goats are allowed
to grazes for 6 hrs in forest and consumes
available grazing material. Pasture
material is of poor to medium quality.
From June to September grazing materials
are found in abundance in the pasture,
thereafter, availability reduces. During
inclement weather such as rains, thunder,
storms and other bad weather conditions
goats are not allowed for grazing and fed
dry and available green fodder in the
shed. Sick, weak and advance pregnant
goats are not sent for grazing. The
quantity and quality of available grazing
biomass depends on the season. Generally
from June to September grazing materials
are found in abundance and in better
quality. During lean period tree loppings
were provided.

Breeding management
The females are detected for oestrus twice
daily in the morning and evening using
aproned bucks and matings are done as
per sire allocations through natural
service. Since Jamunapari is seasonal
breeder, therefore, sign of oestrus are
exhibited mainly into two seasons viz.,
May‐June and October‐November and
goats in oestrus are bred as per allocation.
The kidding takes place in the months of
October‐November and February –March.
The advance pregnant does before 3‐4
days of their expected parturition were
kept in kidding pens under close
observation and proper care at the time of
kidding.
Culling and disposal: A total of 72 goats
comprising 29 males and 43 females of
various age groups were culled on health
and production ground during the year
under report.

Kid and adult feeding: The newly born
kids are kept with dams in kidding sheds
for 5‐6 days. The kids are allowed to sucks
colostrum within fifteen minutes of birth
after dressing of navel cord, cleaning of
nostrils and mouth etc, kids are allowed to
suckle their dam according to their
appetite as they remain with their dams
for 5 days, thereafter twice daily till
weaning. After 15 days of age tree leaves
are provided for nibbling and creep
mixture is also offered to them ad lib.
Clean drinking water is also provided in
the corrals.

Flock statistics
Opening balance of the flock was 593 and
closing balance was 735. The opening
balance of breeding females was 268 and
closing balance was 305. The population
growth of the flocks was 59.70% and
replacement rate of the does was 36.57%.

Mortality
The overall mortality of the flock during
the year 2010‐11 was computed as 4.22%.
The mortality percentage of the animals in
age group of 0‐3, 3‐6, 6‐12, 12‐18 months
age groups and in adults were 2.77, 1.30,
2.00, 0.00 and 4.61%, respectively. The
mortality rate was significantly lower than
previous year in all age groups.

Health management: All goat flocks are
observed in morning and evening for any
signs of illness before going out for
grazing and after returning from grazing.
The goats showing any symptom of
disease or dullness are segregated from
the flock for treatment. Dusting of floor
and sheds with lime is done regularly and
more frequently in rainy season.

Growth performance
The overall least squares means of body
weights of kids at birth, 3, 6, 9 and 12
months of age during the year 2010 were
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3.28±0.02,
11.23±0.23,
15.78±0.20,
21.88±0.34 and 27.17±4.41kg, respectively.
The body weights were significantly
higher during this year. Various factors
viz. year of birth, season of birth, type of
birth and parity had significant influence
on all the body weights except non‐
significant effect of year of birth and
season of birth on birth weight. Male kids
maintained higher weights at all growth
stages. Kids born as single also showed
significantly higher weights than those
born as twins or triplets.

Oct.‐Nov. produced significantly higher
milk in 90 and 140 days duration as
compared to does kidded in Feb.‐ March
season.

Reproductive Performance
Reproductive performance of Jamunapari
goats in terms of tupping percentage,
breeding efficiency and kidding per cent
on the basis of does tupped were 89.7%,
87.07 & 120.40%, respectively. The kidding
rate was 1.40. During this year, a total of
354 kids were born, out of which single
born kids were 61.11%, twin born kids
were 37.3%, triplet born kids were 1.58%.

Feedlot performance
A total of 20 randomly selected male kids
were kept under feedlot system where
they were offered the concentrate, green &
dry fodder ad libitum. These kids were
kept in feedlot at 3 month of age. The
overall mean of body weights were 19.31,
30.18 and 40.25 kg, respectively at 6, 9 and
12 month of age. As compared to semi‐
intensive feeding management, the kids
under feedlot (intensive feeding system)
were heavier by 3.07, 7.96 and 11.71 kg.,
respectively at 6, 9 and 12 month age. The
average daily weight gain (ADG) of the
kids under intensive management were
73.89, 120.78, 111.89 and 102.18 g/day,
respectively during 3‐6, 6‐9, 9‐12 and 3‐12
month age group. Feedlot study indicated
that breed has tremendous genetic
potential which have been improved
through selection.

Genetic parameters
Genetic parameters for body weights at
various stages of growth and milk
production traits were estimated. The
heritability estimates for body weights at
birth, 3, 6, 9 and 12 month age were
0.14±0.04, 0.19±0.04, 0.25±0.06, 11.04±0.04
and 0.18±0.06, respectively. The h2
estimates of daily weight gain during 0‐3,
3‐6, 6‐9 and 9‐12 months of age were
0.23±0.05,
0.32±0.07,
0.13±0.06
and
0.25±0.07, respectively. All the h2 estimates
were medium except the estimate for 9
month body weight and daily weight gain
during 6‐9 month of age. The genetic
trends for the body weight at birth, 3, 6, 9
and 12 month age were 0.12±0.03,
0.59±0.12,
1.58±0.19,
2.66±0.28
and
2.14±0.36 kg, respectively. The heritability
estimates for peak milk yield, 90 day and
140 day were 0.25±0.08, 0.27±0.08 and
0.29±0.10, respectively. The h2 estimates
for milk yield traits were moderate.
Selection of breeding individuals on the
basis of body weight at 6 month and 90
days milk yield may be practiced for
improvement.

Milk Yield Performance
Least squares means of part lactation milk
yield in 90 days and 140 days were
72.92±1.8
and
104.74±2.64
liters,
respectively. Season of kidding had highly
significant (P<0.01) influence on both the
milk yields. The milk production during
this year was recorded to be significantly
higher than previous year. Does kidded in

Sire evaluation
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Ranking of sires was done on the basis of
breeding value estimates obtained as
BLUP estimates. The top ten bucks were
utilized for producing next generation
progeny.

various developmental agencies, research
organizations,
Non‐Government
Organizations and progressive breeders
for genetic improvement in the field
conditions. During year 2010‐2011, 65
males and 34 females were distributed to
goat breeders for breed improvement of
their flocks.

Supply of elite germplasm
Elite breeding bucks were supplied to

Table 1: Least Squares Means of Body Weight Growth (kg) in Jamunapari Goats
Year of birth
2007
2008
2009
2010
Season of
birth
March‐April
Oct. ‐ Nov.
Male
Female
Type
birth
Single
Twin
Parity
1
2
3
4
5
6

of

Birth Wt.
NS
3.25±0.02 (247)
3.30±0.01 (326)
3.24±0.01 (188)
3.28±0.02 (235)
NS

3M Wt.
**
11.85±0.24 (211)
10.49±0.22 (289)
11.50±0.27 (162)
11.23±0.23 (216)
**

6M Wt.
**
16.27±0.21 (185)
13.55±0.18 (278)
16.44±0.22 (152)
15.78±0.20 (188)
**

9M Wt.
**
19.90±0.27 (176)
18.35±0.24 (261)
22.00±0.29 (142)
21.88±0.34 (126)
**

12M Wt.
**
24.27±3.38 (171)
23.09±3.02 (241)
28.11±4.06 (106)
27.17±4.41 (112)
**

3.27±0.01 (594)
3.27±0.01 (402)
**
3.43±0.01 (480)
3.11±0.01 (516)
**

10.86±0.18 (536)
11.67±0.19 (342)
**
11.73±0.17 (417)
10.82±0.20 (461)
**

14.94±0.15 (476)
16.08±0.15 (327)
**
16.25±0.09 (369)
14.77±0.10 (434)
**

19.26±0.20 (440)
21.81±0.24 (265)
**
21.98±0.21 (269)
19.08±0.20 (361)
**

24.56±2.65(369)
26.76±2.94 (261)
**
28.13±2.86 (476)
23.19±2.50 (559)
**

3.54±0.01 (432)
2.99±0.01 (564)
**
3.16±0.04 (363)
3.28±0.04 (233)
3.33±0.05 (171)
3.36±0.07 (102)
3.38±0.07 (63)
3.09±0.01 (64)

12.40±0.17 (394)
10.14±0.18 (484)
*
11.25±0.23 (325)
11.94±0.26 (200)
11.39±0.35 (157)
11.16±0.43 (86)
10.48±0.41 (56)
11.41±0.01 (54)

16.48±0.16 (356)
14.54±0.14 (447)
*
15.61±0.17 (292)
16.06±0.19 (183)
15.65±0.22 (146)
15.57±0.30 (77)
14.54±0.36 (52)
15.62±0.36 (53)

21.81±0.23 (313)
19.08±0.20 (392)
*
20.15±0.23 (271)
21.10±0.26 (166)
20.57±0.30 (121)
21.07±0.42 (62)
19.55±0.49 (45)
20.76±0.52 (40)

26.75±2.92 (287)
24.57±2.59 (343)
*
25.46±2.96 (242)
26.47±3.36 (148)
25.68±3.89 (111)
26.29±5.53 (54)
24.61±6.41 (40)
25.45±6.84 (35)

Table 2: Comparative growth performance of Jamunapari male kids under different
management system
Traits
Semi‐intensive management
Body weight (kg) at
Birth
3.49 (109)
3 month
10.68 (75)
6 month
16.07 (55)
9 month
21.39 (52)
12 month
27.35 (52)
Average daily weight gain (g/day) during
3‐6 month
59.89 (55)
6‐9 month
52.11 (52)
9‐12 month
66.22 (52)
3‐12 month

Intensive management
3.49 (20)
12.66 (20)
19.31 (20)
30.18 (20)
40.25 (20)
73.89 (20)
120.78 (20)
111.89 (20)
102.18 (20)

61.74 (52)
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Table 3: Heritability estimates for milk
production & growth traits
Traits

Observation

Estimates

Birth weight

3527

0.14±0.04

3 month weight

2950

0.19±0.04

6 month weight

2034

0.25±0.06

9 month weight

1709

0.11±0.04

12 month weight

1438

0.18±0.06

ADG (0‐3M)

2948

0.23±0.05

ADG (3‐6M)

1933

0.32±0.07

ADG (6‐9M)

1649

0.13±0.06

ADG (9‐12M)

1402

0.25±0.07

Peak day yield

1243

0.25±0.18

90 day milk yield

1224

0.27±0.08

140 day milk yield

856

0.29±0.10

on account of breed improvement
purpose. The population growth during
the year was 149%.
Data on adult body weight for birth, 3, 6, 9
and 12 months of age from year 2006 to
2010 were analyzed using least square
method (LSMLMW/PC2 version). The
fixed effects included in the analysis were
year and season of birth, sex of kids and
type of birth while weight of dam at
kidding were taken as regression. The
overall least squares mean for body
weight at birth, 3, 6, 9 and 12 months of
ages were 1.77±0.01, 7.85±0.05, 11.32±0.08,
15.27±0.08 and 19.14±0.17 kg respectively.
The respective body weight during the
year 2009‐10 born kids completing
performance in the year under report
were 1.82±0.02, 7.14±0.09, 10.69±0.12,
14.23±0.18 and 18.95±0.25 kg respectively.
Single born kids were significantly heavier
than that of twin or triple (Table 1) up to 9
months of age.

GGB 1.10: Genetic improvement of
Barbari goats for meat and milk
production
S.K.
Singh,
P.K.
Rout
and
N.
Shivasharanappa
Genetic improvement programme for
meat and milk in Barbari goats at
institutional farm continued during the
financial year 2010‐11. On 1st April, 2010,
785 Barbari goats were available under
breed improvement programme. Out of
this 338 were adult females and 85 were
bucks. Two hundred forty nine genetically
superior, does and bucks each, were sold
for grading up, conservation and genetic
improvement of farmers flock during the
year and 100 were available for sale. Four
bucks were distributed in Hyyatpur
Village of Mathura district for technology
testing. In all 482 kids born at the farm
during the year wherein 249 were males.
Overall mortality was 4.34% which was
one of the lowest at this farm. At the end
of the financial year 2010‐11, 871 goats
were available out of this 100 were for sale

The lactation performance of the Barbari
goats for milk yield over 90, 140 days and
Lactation Milk Yield (LMY) and Lactation
Length (LL) were also analyzed using
least squares technique and are shown in
(Table 2). Factors included in statistical
analysis model were year and season of
kidding and parity of dam. Overall least
squares mean were 53.82±0.68, 77.53±2.01,
57.98±0.80 liters and 114.10±0.79 days.
Goats kidding during March ‐April season
produced significantly higher milk than
does kidded during October‐ November
season. The order of kidding (Parity of
dam) did influence lactational traits
significantly. Highest milk production
was observed in 4th and 5th parities. The
higher selection intensity indicates that
intense selection pressure was applied for
genetic selection in Barbari Goats.
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sexual maturity, and therefore, relatively
lower age at first mating and kidding,
making the breed highly suitable for meat
production.

Age and weight at first kidding, kidding
interval, service period and gestation
period are shown in Table 3. Considering
the reproductive parameters it can be
concluded that Barbari goats have early

Table 1: Least Square Means of Body Weight Growth (kg) in Barbari Goats
Factor

Birth

Weight at
6M

3M

9M

12M

Year of birth
2006

1.72±0.02 (395)

7.78±0.08 (347)

11.92±0.14 (303)

17.01±0.18 (282)

20.97±0.21 (277)

2007

1.79±0.01 (636)

8.39±0.10 (567)

12.85±0.12 (529)

16.21±0.16 (468)

20.99±0.19 (414)

2008

1.79±0.01 (413)

7.13±0.08

10.68±0.16 (248)

14.26±0.27 (117)

16.34±0.41 (65)

(307)
2009

1.82±0.02 (503)

7.14±0.09 (474)

10.69±0.12 (439)

14.23±0.18 (324)

18.95±0.25 (206)

2010

1.71±0.02 (378)

7.47±0.06 (367)

10.46±0.15 (325)

14.62±0.29 (114)

18.46±0.40 (73)

Sex of kid
Male

1.85±0.01 (1173)

7.94±0.06 (1035)

12.05±0.09 (907)

16.39±0.15 (597)

20.72±0.19 (476)

Female

1.69±0.01 (1152)

7.22±0.07 (1027)

10.59±0.10 (937)

14.15±0.15 (708)

17.56±0.19 (559)

Type of birth
Single

2.05±0.01 (797)

8.92±0.07 (717)

12.36±0.10 (635)

16.18±0.15 (447)

19.94±0.21 (341)

Twin

1.79±0.01 (1368)

7.37±0.05 (1206)

11.31±0.07
(1084)

15.43±0.12 (771)

19.32±0.15 (617)

Triplet

1.46±0.02 (160)

6.45±1.36 (139)

10.30±0.21 (125)

14.18±0.31 (87)

18.16±0.37 (77)

**P<0.01, *P<0.05

Table 2: Lactation Performance of Barbari Goats
Factor

90 days milk
(liters)

140 days milk
(liters)

Lactation yield
(liters)

Lactation length
(days)

Year of kidding
2006

55.65±1.23 (176)

‐

55.54±1.39 (216)

97.83±1.37 (216)

2007

59.73±0.99 (328)

90.20±3.66 (68)

64.66±1.20 (349)

113.70±1.17 (349)

2008

52.28±1.19 (206)

79.21±5.18 (16)

53.59±1.37 (248)

102.63±1.34 (248)

2009

51.64±1.20 (187)

71.81±3.24 (87)

59.57±1.43 (208)

131.53±1.39 (208)

2010

49.80±1.38 (145)

68.90±3.56 (41)

56.55±1.66 (153)

124.79±1.62 (153)

Lactation order
1

49.41±0.99 (367)

63.25±3.16 (53)

52.64±1.14 (432)

111.69±1.11 (432)

2
3

52.03±1.01 (246)

70.54±2.93 (61)

56.41±1.21 (265)

115.40±1.18 (265)

53.96±1.29 (140)

78.594±3.59 (33)

57.31±1.52 (157)

113.50±1.49 (157)

4

54.41±1.62 (94)

83.39±4.92 (17)

58.68±1.91 (105)

115.14±1.87 (105)

5

57.99±1.95 (69)

88.30±5.30 (17)

64.27±2.30 (77)

116.70±2.25 (77)

6

55.14±1.70 (126)

81.14±4.37 (31)

58.60±2.03 (138)

112.15±1.98 (138)
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Table 3: Mean Reproductive Traits in Barbari Goats Over the Years
S.No
1

6

Traits
Age at first mating
(days)
Weight at first
mating (kg)
Age at first kidding
(days)
Weight at first
kidding (kg)
First kidding interval
(days)
Service period (days)

7

Gestation period

2
3
4
5

2006‐07
215.1±1.6
(42)
15.40±0.1
(42)
371.0±4.1
(31)
20.14±0.2
(41)
217.5±4.1
(27)
221.51±4.6
(39)
142.4±0.1
(241)

2007‐08
230.4±5.6
(54)
19.3±0.6
(54)
358.0±6.1
(37)
18.23±0.7
(37)
237.6±7.1
(25)
224.31±5.4
(39)
143.1±0.1
(206)

2008‐09
253.2±5.6
(56)
20.7±0.6
(56)
397.7±4.1
(56)
21.2±0.2
(56)
229.4±7.1
(34)
215.3±5.4
(46)
144.4±0.1
(260)

2009‐10
227.9±7.2
(55)
15.73±2.6
(46)
411.2±1.7
(62)
18.4±1.4
(46)
217.5±5.7
(29)
219.40±4.1
(55)
142.5±1.2
(266)

2010‐11
291.7±7.6
(64)
14.54±1.06
(84)
425.2±6.1
(47)
16.23±2.1
(47)
219.6±7.1
(37)
232.41±5.4
(37)
144.8±0.5
(216)

colour of the breed is black with white
speckles on the ears. The breed derives its
name from the name of village “Jakhrana”
where it is found in most pure form. A
small unit of Jakhrana goats is maintained
at CIRG, Makhdoom for genetic
improvement of goats for milk and meat
production.

The breeding efficiency on the basis of
does available was 118% and on the basis
of does tupped was 79% during the year
2010‐11 while respective values for the
year 2009‐10 were 104 and 83.5 per cent.
Kidding rate was 1.52. Of the 319
kiddings, 154 (48.2%) were single, 160
(50.16%) twin and 5 (1,5%) were triplet.
Age and weight at first mating and at
kidding, first kidding interval, service
period and gestation period are shown in
Table 4. Mean age at first mating ranged
between 215 to 291 days and weight at
mating 14.54 to 20.7 kg. The mean over
years for first interkiding interval ranged
between 217 to 229 days. Culling on
health and production grounds were 0.06
and 2.76 per cent, respectively.

Housing Facility
Three shades of 20 x 60 feet with 40x60
feet corral were used to keep the Jakhrana
flock. Animals were kept separately
according to their reproductive and
productive status like advance pregnant
animas, breeding females, breeding bucks,
sick animals, newly born kids and kids.
One shed was divided
into 5
compartments for the purpose. All the
animals were housed in the shade from 6
pm to 8 am in the winter and 7 pm to 7 am
in the summer. During harsh winter
season all the windows of the shade
covered with moonj tatia or plastic sheet.

GGB 1.12: Improvement of Jakhrana
breed of goat (Capra hircus) for
milk and meat production under
farm and field conditions
Saket Bhusan, U.B. Chaudhary, Gopal
Dass and A.K. Mishra
Jakhrana is a valuable milch breed and
also used for meat due to its compact and
large size body. It is a hardy breed and
can be reared in poor resources. The coat

Feeding Practices
Jakhrana goats are maintained under semi
intensive system of management. Animals
were allowed for grazing from 8 am to 4
pm. Green fodder which produced at the
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institute was supplied to the animals adlib.
Kid pelleted feed, kid mash feed and adult
pelleted feed were also provided to the
animals according to their productive and
reproductive status. For adult, concentrate
ration was given for maintenance,
advance pregnant does, lactating does and
breeding bucks at the rate of 250 gm, 500
gm, 700 gm and 500 gm per day per
animal respectively. For kids, concentrate
ration for 1‐3 months, 3‐6 months, 6‐9
months and 9‐12 months age were given
at the rate of 300 gm, 350 gm, and 400 gm
per kids per day, respectively. Milk was
provided to kids after birth to 15 days of
age at the interval of 6‐8 hrs. After 15 days
kids were provided only two times milk
in the morning and evening. Every day
fresh drinking water was provided ad lib.

Gestation period, kidding interval and dry
period of Jakhrana goats were 151.73±0.48,
293.19±0.56 and 146.46±0.36 (Table 1). 35
breeding males were supplied to the
farmers,
government
and
non‐
government
agencies
for
genetic
improvement of breed.

Kidding and reproduction traits

Growth performance of Jakhrana
kids

Table 1: Kidding and Reproduction
Traits of Jakhrana Goats

In the year 2010 ‐11, out of 62 kidding 88
kids were born. Out of 88 kids, 49 kids
(55.68%) were male and 39 kids (44.32%)
were female. Out of 62 kidding, 41 does
(66.13%) gave single birth, 16 does
(25.81%) produced twins and 5 does
(8.06%) gave triplet births. Over all
multiple births were 21 (33.87%). The
kidding rate of Jakhrana goats was 1.42.

No of
kidding
62

Total kids
produced
88

Single
Birth
41
(66.13%)
Kidding
Rate
1.42

Multiple
Birth
21
(33.87%)
Gestation
Period
151.73±0.48

Male kids
39
(44.32%)
Twins
Birth
16
(25.81%)
Kidding
Interval
293.19±0.56

Female
kids
49
(55.68%)
Triplets
Birth
5
(8.06%)
Dry
Period
146.46±0.36

Fortnightly body weight of kids, were
recorded in kg. Least squares means±SE of
body weight (kg) at different ages of
Jakhrana kids are presented in Table 3.
Milk production: Milk production of
Jakhrana does was recorded in liter. Least
squares means of milk production are
presented in Table 4.

Table 2: Least Squares Means of Body Weight of Jakhrana Kids
2008‐09
Pooled
Male
Female
Single birth
Multiple birth
2009‐10
Pooled

Birth wt.
2.966±0.061
(143)
3.106±0.081
(78)
2.814±0.089
(66)
3.379±0.157
(28)
2.866±0.062
(116)
Birth wt.
2.761±0.441
(123)

3 m wt
8.300±0.171
(117)
8.568±0.253
(61)
8.041±0.224
(56)
8.811±0.377
(26)
8.154±0.190
(91)
3 m wt
7.669±0.131
(108)

6 m wt
10.521±2.258
(79)
11.123±0.350
(43)
9.878±0.347
(37)
10.822±0.184
(18)
10.782±0.283
(51)
6 m wt
10.370±0.212
(87)
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9 m wt
15.282±0.143
(44)
16.648±0.432
(25)
13.484±0.553
(19)
16.043±1.380
(7)
15.138±0.426
(37)
9 m wt
14.338±0.363
(58)

12 m wt
19.353±0.529
(43)
21.258±0.503
(23)
16.947±0.723
(19)
21.429±1.645
(7)
18.950±0.535
(36)
12 m wt
19.550±0.548
(42)

7.977±0.200
(61)
7.270±0.132
(47)
7.855±0.265
(42)
7.551±0.033 (66)

Season‐1
(April ‐ Sept.)

2.800±0.049
(68)
2.628±0.064
(55)
2.898±0.076
(50)
2.667±0.055
(72)
Birth wt.
2.61±0.03
(88)
2.72±0.04
(49)
2.47±0.46
(39)
2.70±0.04
(41)
2.536±0.464
(47)
2.475±0.935
(8)

Season‐2 (Oct.‐
March)

2.622±0.036
(80)

9.567±0.267
(27)

Male
Female
Single birth
Multiple birth
2010‐11
Pooled
Male
Female
Single birth
Multiple birth

3 m wt
8.994±0.285
(35)
9.463±0.423
(19)
8.445±0.302
(16)
8.834±0.234
(18)
9.193±0.395
(16)
7.062±0.256
(8)

10.888±0.320
(49)
9.703±0.224
(38)
10.689±0.350
(36)
10.145±0.218
(51)
6 m wt
10.025±0.6.374
(4)
9.803±0.134
(2)
9.964±0.323
(2)
9.203±0.674
(2)
10.367±0.245
(2)
10.025±0.6.37
(4)

14.891±0.575
(37)
13.355±0.186
(27)
14.352±0.438
(25)
14.174±0.399
(39)
9 m wt
14.900±0.950
(4)
14.802±0.073
(2)
15.043±0.474
(2)
14.023±0.332
(2)
15.533±0.297
(2)
14.900±0.950
(4)

20.812±0.653
(33)
17.321±0.388
(24)
19.723±0.636
(22)
19.103±0.478
(35)
12 m wt
‐

‐

‐

‐

‐
‐
‐
‐
‐

Table 3: Least Squares Means of Milk Production of Jakhrana goats
Year/ Days
2007‐08
2008‐09
2009‐10
2010‐11

30 d
35.752±1.776
(92)
41.368±1.287
(69)
37.021±1.174
(83)

60 d
75.795±2.934
(92)
83.119±2.957
(69)
72.203±2.698
(83)

90 d
109.873±3.992
(92)
106.748±4.314
(62)
98.002±3.933 (78)

150 d
176.882±6.624
(68)
128.717±6.326
(58)
125.038±5.768
(67)

38.633±1.831
(34)

74.873±3.810
(34)

105.681±6.681
(31)

159.635±10.374
(23)

markers and mtDNA D‐loop‐ which shed
light on the genetic variability within and
between breeds, as it is fundamental for
the choice of population to be conserved
with high priority and for breed
improvement (2) Genetic polymorphism
analysis‐ using RFLP and SSCP‐ for genes
whose products are key enzymes in the
metabolic
pathways
of
important
physiological processes and for candidate
genes of quantitative traits. (3) DNA
sequencing
among
individuals
representing different ecotypes to detect

GGB 2.01: Molecular analysis of
major genes and quantitative trait
loci
influencing
growth,
reproduction and disease resistance
traits in Indian goats
P.K. Rout, A.K. Das, S.K. Singh and R.
Roy
Molecular genetic approaches play an
important role in the genetic improvement
of the goat productivity. These molecular
genetic approaches include: (1) Genetic
diversity detection‐ using microsatellite
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producers with selection tools that
increase the rate of genetic improvement
for lowly heritable traits.

the single nucleotide polymorphism
(SNP) which is associated with the
analyzed quantitative traits gene as a
unique localization on the DNA.

Characterization
of
Stearoyl
coenzyme A desaturase (SCD) gene
in goats

The major focus of this project is to
identify and characterize genetic variation
underlying economically important traits
in Indian goats. During the domestication,
the goat has undergone intense natural
selection pressure for various phenotypes.
Selection in this species has led to distinct
phenotypes associated with meat, milk,
fibre production thriving in tropical
environments in some part and tolerating
specific pathogens. These selective
pressures
have
differentiated
sub‐
populations and produced phenotypes
according to the need of the region.
Therefore, it is necessary to utilize
molecular markers to select high
performance individuals for suitable
environment for enhancing productivity
and sustainability in goat production. It is
necessary to combine molecular markers
and production traits in an efficient
manner for attaining higher productivity.
DNA
marker
information,
which
identifies important allelic variation
within the genome, could be incorporated
into genetic evaluations to provide
1

2

3

Mammary enzyme stearoyl coenzyme A
desaturase (SCD) is an iron containing
enzyme involved in the biosynthesis of
monounsaturated fatty acids. Ruminants
have relatively higher ratios of saturated
to monosaturated fatty acids in their
lipids, which are consumed by human
beings as milk and meat. It is important to
increase the proportion of unsaturated
fatty acids in animal produce to make
healthier designer products for the
consumption of human beings. The SCD
gene is a prime candidate gene for this
purpose. Genetic variation was analyzed
in goat stearoyl coenzyme A desaturase
(SCD) gene in Sirohi (30), Jamunapari (30),
Jakhrana (22), Barbari (40) and Marwari
(25) goat breeds.
The amplified product was observed as
452bp. Polymorphic pattern was analyzed
by PCR‐RFLP with RsaI enzyme. Three
different allelic combinations 228+110+86,
338+228+110+86
and
338+86
were
observed. Genotypic frequency of GG, GT
and TT was 89.01%, 4.39% and 6.59%,
respectively.
Polymorphic
pattern
showing 240 bp, 118 bp and 98bp was
observed in 31.35% population over the
breed,
which
needs
further
characterization.

M

452 bp

PCR amplification of SCD gene in Indian goats with 100 bp marker.
1

2

3

4

5

6

7

8

9

M

Sequence analysis and genetic variation in
SCD gene were analyzed in different goat
breeds. Nucleotide diversity 1.000±0.038.
The average nucleotide diversity, π, was
30.545 and the expected proportion of
polymorphic site, θs, was 57.358. Out of

Rsa I -RFLP genotyping of SCD gene in different goat breeds.
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M

2

3

4

5

6

7

8

Genetic variation in FecB gene in
different goat breeds

M

Reproductive success is critical for
efficient
livestock
production
and
profitability. The research in ruminants
has contributed significantly to define the
effect of genotype and environmental
factors on reproduction. Higher kidding
rate is required for multiplication of farm
animals in a short period of time to
increase the profitability. Major genes
controlling the reproduction are Booroola,
Inverdale, Hanna, Belclare, Galway,
Woodlands, Lacune, Thoka, Olkuska and
Belle‐Ile in sheep.

190bp

PCR amplification of FecB1 gene in Indian goats with 50 bp marker.
M

2

3

4

5

6

7

8

9

190bp

AvaII –RFLP genotyping of FecB1 gene in Indian goats.

total
substitutions,
transversion
substitutions were more prevalent
(67.85%) and transition was 32.14%.
Haplotype analysis was carried out by
ARLEQUIN () and unique haplotypes
were observed. SCD haplotype was
submitted to NCBI and accession number
was obtained (Accession number: JF
508845).

Genotyping of FecB1 and FecB2 gene was
carried out in Jamunapari, Barbari, Black
Bengal and Jakhrana goats by Forced
PCR‐RFLP method. Garole sheep was
used as control animal in this population.
The amplified product of FecB1 locus was
observed as 190bp. The Forced PCR‐RFLP
pattern showed 190 bp in all the analyzed
goat samples indicating the presence of
homozygous non‐carrier (FecB++) gene in
goats. However, three Garole sheep
samples exhibited 160bp indicating the
presence of homozygous (FecB/FecB) and
one sample showed 160 and 190bp
indicating the presence of heterozygous
carrier. Genotyping of Garole, Black
Bengal and Barbari was carried out to
observe FecB2 mutation by Forced PCR‐
RFLP method. The size of the amplified
product of FecB2 locus was observed as
140bp. Genotyping of FecB2 locus in
Jamunapari, Barbari, Black Bengal and
Jakhrana goats showed 140bp by RFLP
analysis indicating the presence of
homozygous non‐carrier (FecB++) in all
the goat breeds. Similarly Garole sheep
showed homozygous carrier (110bp) and
heterozygous carrier (140bp) in the entire
analyzed sample.

Sequence analysis was carried out in 11
samples of different breeds and sequence
length varies from 424 bp to 513bp.A total
of 13 polymorphism were identified in the
analyzed
sequence.
Mostly
the
polymorphism was observed in the region
from 1 to 30bp and 355 to 381bp region.
Mostly A to C and A to G were observed
in the analyzed population.
Caprine SCD gene (JF 508845) showed
significant sequence alignment with
human SCD gene (complete cds; AF
097514) followed by Bos Taurus SCD gene
(complete cds, AF481915S4), Bos taurus
SCD gene 5’ UTR exon and with Ovies
aries SCD gene (FJ513370.1). Further,
efforts are needed to evaluate the
potential use of identified SNP as markers
for fat content and fatty acid composition.
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of additive genetic variance (VA) for each
trait accounted for the SNPs. The equation
used were: additive effect, a= (AA‐BB)/2;
dominance effect, d=AB‐ (AA+AB)/2 and%
Va due to SNP = 2pq (a+d (q‐p)2, where
AA,AB and BB were the predicted trait
values for each genotype class, p and q
were the allelic frequencies at SNP locus
and Va was the additive genetic variance
of the trait obtained from an animal model
analysis ignoring SNP effects. Standard
errors of the additive and dominance
effects were constructed from the
variance‐covariance
matrix
of
the
predicted genotype class, as were the SED
for pair wise contrasts of the SNP
genotype classes.

Association of Leptin receptor exon
4 polymorphism with body growth
The DNA region of leptin receptor gene
was genotyped in Barbari half sib family
in 89 kids. Standard records such as sire,
date of birth, sex, birth type were recorded
and phenotypic data on body weight and
milk yield were recorded. Complete
pedigree information was available for all
animals with phenotypic records.
M

2

3

4

5

6

7

8

9

140bp

Forced-PCR amplification of FecB2 gene in Indian g oats (M= 50 bp marker)
M
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Allele frequency at SNP locus in Barbari
goat breed was 0.77 and 0.23. The A allele
was segregating at higher frequencies
(more than 0.7) and the B alleles was
segregating at lower (less than 0.3)
frequencies in Barbari population.

140bp

AvaII –RFL P genotyping of FecB2 gene in I ndian go ats (M=50bp ma rker)

The significant fixed effects and covariates
were included in mixed model association
to determine the effect of SNP on body
growth. We obtained three classes 1==AA,
2= AB and 3=BB genotype were fitted as
fixed effects separately. An animal model
was fitted using ASReml (Gilmour et al.
2002) to analyze all available animal
phenotypic data and pedigree information
for 89 animals.

Prediction
effects

and

SNP

Mean, SD and range of 9 month body
weight analyzed in the Barbari kids. The
direct genetic heritability for 9 month
body weight was moderate (0.305±0.085).
Least squares analysis was performed to
analyze the association of genotypes with
9 month body weight and milk yield at 90
days. When the complete data set was
used, and an animal model was used
including ungenotyped animals, the
significant effect on body weight was
observed. The predicted values of SNP
genotype was shown in Table 1.
Significant difference was observed
between AA and BB genotype, but no
difference was observed between AA and
AB genotype.

genotype

Predicted trait values for each genotypic
class either SNP including (Co) variances
for the prediction and standard errors of
differences (SED) for contrasts were
obtained from ASReml analyzes. The
predicted trait values were used to
estimate additive and dominance effects
on traits for each SNP, and the proportion

Estimation using the predicted trait values
for each SNP genotype showed that that
the A allele had an additive effect of 1.987
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the Network Project on Sheep Improvement.
The research work was initiated on this
breed in year 1976 with main objective to
improve the body weights through
crossbreeding of local Muzaffarnagari
sheep with exotic mutton breeds viz.
Dorset and Suffolk. Later, in year 1992, the
programme was modified to Network
Project on Sheep Improvement on
Muzaffarnagri sheep with the aim to
improve the breed for mutton and carpet
wool
through
selective
breeding.
Presently the efforts are being made to
improve the animals for higher mutton
production.

on body weight. Based on the estimated
allelic effects and the allelic frequencies
observed in the sample at each locus, the
proportion of additive genetic variance
attributed to the SNP genotype at each
SNP locus was determined for 9 month
body weight. The AA SNP genotype
explained 25.82% of the additive genetic
variance for body weight attributed at 9
months of age.
Table 1: Predicted value of 9 month body
weight with standard error of the leptin
receptor genotype, gene frequency of
Leptin receptor SNP and heritability of
body growth at 9 months of age

Geno‐
type

Predicted
value of 9
month
body
weight with
SE

AA

18.51±0.843

AB

18.91±1.00

BB

14.94±2.28

Management practices

Gene
frequency
of leptin
receptor
allele

Heri‐
tability

A=0.77
B=0.23

Heritability
of 9 month
body
weight=
0.305±0.085

Flocks were maintained under semi‐
intensive system of feeding management.
However, some of the lambs at their
weaning age (2 month) were put under
the intensive system of feeding up to 6
and 9 month of age. During intensive
feeding, they were provided with ad
libitum growth ration daily, consisting of
72% TDN and 16% DCP. The ingredients
of ration were maize (15%), barley (20%),
ground nut cake (35%), wheat bran (20%),
molasses (7%), mineral mixture (1.5%) and
salt (1.5%). Dry and green fodders were
given ad libitum and the lambs were not
allowed to graze. The remaining animals
were maintained under the semi‐intensive
system where they were provided 400 g of
growth ration, 6‐7 hrs grazing and dry
and green fodders. Ewes of 100 days
onwards pregnancy and during lactation
were provided supplementary ration,
where as dry ewes were fed only
maintenance ration.

GGB 2.10: Genetic evaluation and
improvement in Muzaffarnagari
sheep for body weight and wool
yield
Gopal Dass, S.D. Kharche and A.K. Das
Muzaffarnagari, the best mutton breed, is
the heaviest and tallest among all sheep
breeds of India. The animals are widely
distributed in Muzaffarnagar, Meerut,
Bulandshahar, Saharanpur and Bijnore of
western Uttar Pradesh and also in some of
the parts of Delhi and Haryana. This
breed is considered as less known
genotype exhibiting better growth and
good adaptability than other Indian sheep
breeds. The institute is maintaining a pure
bred flock of Muzaffarnagari sheep under

Controlled breeding was practiced to
improve the managemental efficiency. The
ewes were bred during May‐June and
October‐November followed by lambing
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all growth stages. On comparison body
weights in different years, it was found
that birth, 6, 9 and 12 month weights were
significantly higher in year 2010 as
compared to previous two years weights
up to 3 month age were almost similar in
different years. The overall least‐squares
means of birth weight of lambs born in
first season of year 2011 was 3.71±0.06 kg.

in the months of October–November 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, HS, PPR. De‐worming with
different anthelmintic was practiced at
pre‐monsoon and post monsoon seasons
and as and when required. Dipping was
done after 15‐20 days of each shearing.

Body weights (kg)

Growth of Muzaffarnagari lambs

Flock statistics
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Flock strength of Muzaffarnagari sheep as
on 01.04.2010 was 485 sheep (153 male and
332 female, out of witch breedable ewes
were 253). The closing balance on last day
of the year i.e. 31.03.2011 was 536 which
comprised 150 male and 386 females
component having 286 adult females. The
addition was due to birth of 219 lambs
(109 males and 110 females) while the
reduction was due to death, culling and
slaughter of male lambs. In the end of the
year there were around 40 surplus
breeding rams in the project for supply to
the field.

6M
Wt

9M
Wt

12 M
Wt

Age of lam bs.

Culling and mortality
The overall culling in 0‐3, 3‐6, 6‐12 month
age and in adults was 1.73, 7.90, 9.13 and
4.84%, respectively. The overall culling in
respect of sex and age groups was 8.38%.
The mortality was recorded to be 3.46,
3.95, 0.00 and 2.99% in the 0‐3, 3‐6, 6‐12
month age group and in adults,
respectively. The overall mortality was
4.26%. The overall mortality and culling
were significantly lower than the norms
decided by Network Project on Sheep
Improvement (NWPSI). The overall
culling on health ground was 0.99%. Post
mortem findings indicated that maximum
(43.3%) deaths were related to the
problems
in
respiratory
system
(Pneumonia)
and
followed
by
Hemonchosis and Enteritis (13.3% each).

Growth performance
The overall least‐squares means of body
weights of lambs at birth, 3, 6, 9 and 12
month age were 3.49±0.05, 13.80±0.33,
22.48±0.47, 25.40±0.45 and 30.23±0.67 kg,
respectively during the year under report.
The effect of sex and year of lambing was
highly significant (P<0.01) on all body
weights except sex and year effect on 3
month weight and year effect on 9 month
body weight. Male lambs gained higher
weights as compared to female lambs at

Average daily weight gain (ADG)
and meat quality attributes
The average daily gain of Muzaffarnagari
lambs during 0‐3, 3‐6, 6‐9, 9‐12 and 3‐12

32

(slaughter weight basis), dressing per cent
(empty body weight basis), fore quarter
weight and hind quarter weight were
26.953g, 20.932kg, 11.063kg, 40.86%,
52.66%, 5.844kg and 5.218kg, respectively.
The average values for non‐carcass traits
like blood, head, skin, liver, kidney and GI
tract (full) were respectively 1.587kg,
1.891kg, 2.068kg, 428g, 75g and 8.343kg.

months were 113.49±3.35, 90.64±3.48,
47.30±3.43, 54.10±3.91 and 58.61±2.09 g
under
semi‐intensive
feeding
management. Sex and year of lambing
showed highly significant (P<0.01) effect
on all average daily gains except effect of
sex on ADG during 0‐3 and 9‐12 month
and effect of year on ADG during 0‐3 and
6‐9 month. Similar to body weights, all
average daily gains were found higher in
males as compared to females.

Reproductive performance
Tupping, lambing on ewes available and
lambing on ewes bred basis were
respectively 52.9, 48.7, 90.6% and 77.7,
69.6, 91.2% in first and second season. The
annual tupping, lambing on available
basis and lambing on bred basis were 97.0,
88.9 and 91.9. The overall twinning during
the year of report was recorded 10.9%.
Tupping,
lambing
and
twinning
significantly improved during this year as
compared to previous years. Ewe No.
6288 gave birth to triplet healthy lambs
weighing 7.3 kg., which was for the first
time in this breed and project since its
inception. The averages for weight at first
service, age at first service, age at first
lambing and ewes’ weight at lambing
were 31.1 kg, 423 days, 590 days and 35.3
kg, respectively.

Average monthly weights of adults
The overall average monthly body
weights of adult males and females were
46.2 and 36.4 kg, respectively. The weights
of rams were ranged from 40.5 kg in
January to 50.0 kg in the month of October
and in females it varied from 34.2 kg in
June to 39.3 kg in the month of December.
The overall average of monthly body
weights were observed to be higher in
pregnant (38.6kg) as compared to non‐
pregnant ewes (34.9kg). The higher
weights of pregnant ewes might be due to
additional weights of fetus and placenta.
The monthly weights in all 12 months
were higher in males as compared to
females.

Carcass characteristics

Greasy fleece yield

A total of 15 male lambs maintained
under
semi‐intensive
feeding
management were slaughtered to study
various
carcass
characteristics
of
Muzaffarnagari sheep. The average age of
the lambs at slaughter was 338 days (6‐12
month age group). In sheep, the animals
are slaughtered at any time after six
month age, hence, this age group was
selected for study.

The overall least squares means for lambs
1st and 2nd six monthly and adult annual
clips were calculated to be 478.46±11.81,
507.41±14.25
and
1132.32±18.37
g,
respectively. Sex and year of lambing had
highly significant (P<0.01) influence on
lambs first and adult clip. The males
produced significantly higher greasy
fleece yield than females in all the clips
which might be due to larger surface area
for wool growth in males as compared to
females.

The overall mean for carcass traits viz.
weight at slaughter, empty body weight,
carcass weight, dressing per cent
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Genetic and phenotypic parameters

Selection of rams

The h2 estimates of birth, 3, 6, 9, 12 month
body weights and first six monthly clip
were 0.137±0.069, 0.091±0.061, 0.322±0.101,
0.292±0.096, 0.295±0.096 and 0.530±0.131,
respectively. The h2 estimates of birth and
3 month weights were low which were
might be because of great influence of
maternal and other environmental factors
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
higher as compared to phenotypic
correlations. In general, the phenotypic
and genetic correlations of body weight
with body weights and fleece yield with
body weights decreased with the increase
in age.

Male lambs born in March‐April, 2008
were ranked on the basis of their 6 month
body weight and out of total top 9 were
selected for breeding purpose. The
selection differential for the trait under
selection was 7.4 kg (2010‐11). The
population mean and the average of sire
selected was 25.2 & 32.6 kg, respectively.
The selection differential for 6 month
body weight was 5.2, 5.5 and 7.7 kg,
respectively for the year 2007‐08, 2008‐09
and 2009‐10.
Breeding rams were selected based on
their 6 month body weight and then
evaluated
for
various
semen
characteristics before using in breeding
programme. Rams showing better libido
and semen qualities in terms of volume,
sperm concentration, mass motility etc.
were finally selected and used as breeding
rams in the flocks. Out of 10 rams, 9
donated semen from 0.5 to 1.0 ml. The
colour of the semen was creamy and
consistency was thick. The mass motility
of the breeding rams varied from +3.5 to
+5.0.

Distribution of elite animals
A total of 35 breeding rams and 02 ewes
were supplied to Animal Husbandry
Department,
Uttar
Pradesh
and
progressive farmers around the CIRG,
Makhdoom for genetic improvement of
the breed under field conditions.

Replacement rate
The replacement rate for the breeding
ewes was calculated as: A*100/B
Where, A= No. of ewes added during the
year (2010‐2011)
B= Ewes available on first day of the year
(01.04.2010)
The overall replacement rate was = 60*100/
253= 23.7%
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NAIP:
Goat
husbandry
based
integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region

Major source of income in adopted
villages is agriculture, wages (both
migratory and village based) and livestock
rearing.

M.K. Singh, Saket Bhusan (upto 15 Sept,
2010), A.K. Goel, S.V. Singh, R.B. Sharma,
A.K. Roy, Deepak Sharma, Hritick
Biswas, S. Chakravorty, K. Ram, Shikha
Shakya, V.B. Jaiswal
To systematically address the problems of
16 adopted villages, a subjective and
objective survey was carried out of each
villages covering physical, natural, social,
human and financial assets (Table 1‐3).
The salient features of survey findings
about adopted villages are:

Agriculture is single (Rabi) crop/season
based with about 115% cropping intensity.
Agriculture is mainly rain fed with
substantially low yield and quite often
with negative realized income.
Rain is highly erratic and short duration
(20‐30 d) and irregular making area quite
often as draught prone. Amount of
rainwater varies from 350‐700 mm/year.
Gram, Lentil, Mustard and Wheat are
main crops of Rabi season whereas,
Sesame, Green gram, Black gram and
Pigeon pea are major crops of Kharif
season.

Human population of village varies from
825 (Parthania) to 12000 (Behooni) with an
average of 4050 human being.

Net sown area in Kharif is 33% in
Hamirpur and 25% in Mahoba. About
60% crops in Kharif and 30% in Rabi lost
in want of irrigation and disease control
measures.

Population is predominated by marginal
farmers (>40%), landless people (29%) and
small farmer (21%). Land size has no
definite association with family income
unless land has irrigation facility.

Soil has poor fertility and productivity
due to deficient in organic content and
prone to water and wind erosion. Major
soil types are sandy, sandy loam, black
and Red rocker. Soils have poor water
retention capacity; moreover maximum
amount of rain water drained due to very‐
very poor vegetation cover.

Average family size in adopted village is
6.2.
Education level is low, most of literate
people (>91%) have education up to
primary level. About 37% male and 46%
female are illiterate.
Infrastructure (link road connectivity is
good, electric supply is highly inadequate
and irregular (4‐6 hrs/d). Primary schools
are available in almost all adopted
villages. Primary health centre and
veterinary dispensary are available in 4
and 2 villages, respectively. There is no
agri‐based or other kind industry in this
region to provide employment. There is
scarcity of water for human beings and
livestock.

Dug well is main source of irrigation but
most of them are in non‐functional. Tube‐
well and canal are important sources of
irrigation. As per government records
canal is main source but effective canal
network is available only in 3 out of 16
villages. Efficiency of available irrigation
resources is very poor due huge depth of
ground water and their low charging.
Livestock (goat, cow and buffaloes) is
important source of livelihood and
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against PPR and 642 animals were treated
for various diseases through conducting
health camps once in a month in each
village.

become life saving in case of persistent
draughts but their productivity is low due
to their poor genetic makeup, lack of feed
and health care. Bullocks are available in
good number with small and marginal
farmers for agriculture operations. Farm
machines (tractors hardly 1% of
population and tube wells with about 10%
of population) were quite less.

Fourteen self‐help groups were formed
mostly involving woman, landless people,
marginal and small farmers to promote
integrated farming.
To increase livestock productivity, fodder
cultivation was promoted by conducting
demonstrations of fodder crops with
improved varieties in 13 villages at 153
plots. Horti‐silvipasture units were also
planted in 8 villages at 22 plots.

Backyard poultry, piggery, sheep rearing
is meager and only about 2‐3% families
keeping them as livelihood resource.
Average flock size/ herd size of goat, cow
and buffaloes were 4.2, 2.7 and 1.8,
respectively. Cattle and goat are mainly
kept on range grazing. Livestock and
agricultural products are sold mostly in
village and in local town mandies. Due to
above mentioned conditions/ reasons
about 38% population of Mahoba and 21%
of Hamirpur compelled to leave their
villages/ families as migratory labour to
sustain their life.Poverty in this region is
due to lack of irrigation resources, lack of
mechanism to conserve water, lack of
awareness on improved agricultural
practices/ undeveloped infrastructure and
lack of employment avenues.

Demonstrations of integrated insect/pest
and disease control for major crops were
carried out in 68 acres of land belonging to
62 farmers. IPM resulted in about 15%
increase in crop yield and becoming
popular among farmers.
About 8400 crossbred strains of poultry
with high growth rate were made
available to 338 resources poor farmers of
adopted villages to provide additional
income, employment and nutrition.
Group discussions (64) were conducted
with the farmers on improved crop and
livestock husbandry practices, IPM,
fodder conservation and their utilization.
64 demonstrations were conducted for
Paneer preparation (value addition of
milk).

Activities Performed
Forty Barbari goats were distributed to 8
beneficiaries of 2 adopted villages.
Improved feeding devices were provided
to goat farmers to popularize feeds
utilization. About 2700 goats vaccinated

Table 1: Baseline information on Adopted Villages of Hamirpur and Mahoba districts
S.
No.
1.
2.
3.
4.
5.

Name of adopted villages

Human Population
Cattle population
Buffalo population
Goat population
Total area (ha)

Hamirpur
Behooni, Sarsai, Bakrai, Etaura,
Aonta, Chilli, Etkor, Barel
37927
11700
8695
12510
5663.3
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Mahoba
Parthania, Bharwara Aari,
Budhwara, Sudamapuri,
Bamhori, Mahoobkanth, Tikariya
26825
6010
5208
9830
5298.5

6.
7.
8.
9.
i.
ii.
iii.
iv.
10.
11.
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.
xv.
xvi.
xvii.

Irrigated area (ha)
Rain fed area (ha)
Human Migration of
village population
Sources of irrigation
Dug well
Tube well
Canal
Ponds
Efficiency of irrigation
resources
Major sources of income
Agriculture
Labour
Livestock
Net sown area
Rabi (h)
Kharif (h)
Zaid (h)
Area under major crops
Gram
Lentil
Wheat
Mustard (50% as inter crop)
Green gram
Sesame
Black gram
Arhar
Jwar/ Bajra (Mainly
intercrop)

2910.0 (51.3%)
2753.3 (48.62%)
20.6%

1629 (30.74%)
3669.4 (69.26%)
38.33%

34%
38%
26.5%
1.5%
65%

52%
30%
14%
4%
45%

52.32%
36.03%
11.66%

34.7%
53.3%
11.9%

5267 (93%)
1817 (33%)
142 (2.5%

4398 (83%)
1325 (25%)
(2%)
% sown area

28.8%
21.7%
18.6%
9.6%
19.2%
23.2%
29.7%
14.3%
11.0%

35.9%
31.85
9.7%
5.6%
17.2%
29.0%
35.4%
9.4%
5.6%

Table 2: Yield of major crops in adopted villages
S.
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Crops
Gram
Wheat
Lentil
Pea
Mustard
Sesame
Black gram
Green gram
Arhar
Crops lost due to frost draught,
& disease (Rabi)
Crops lost due to frost draught,
& disease (Kharif)

Hamirpur (Y/h‐Q)
Irrigated
Rain‐fed
16.5
6.2
32.0
‐
14.0
5.0
16
5.0
8.0
3.0
‐
4.0
11.0
4.0
11.0
4.0
9.0
4.0
20‐30% of sown area

Mahoba (Y/h‐Q)
Irrigated
Rain‐fed
15.4
5.7
30.0
‐
13.6
4.7
15.0
5.2
7.0
3.4
‐
5.0
10.6
4.2
11.2
4.0
8.5
3.5
30‐40% of sown area

30‐40% of sown area

40‐50% of sown area
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Table 3: Production Performance of major livestock species in adopted villages
Attribute
Cow Milk yield (L/D)

Optimum feeding
conditions

Poor feeding conditions

4

1.7

Buffalo Milk yield (L/D)

5.5

3.0

Goat Milk yield (L/D)

0.5

0.3

goats body weight at 12 month (kg)

22

15

Kids mortality < 3 M

8

15

Adult mortality in goats

4

10

38.06 to 39.61°C in different breeds.
During heat stress period, Jakhrana breed
had highest core body temperature (RT)
as well as highest respiratory rate (RR)
and heart rate (HR). Core body
temperature (RT) of Sirohi breed was
lowest and also the respiratory rate (RR)
and heart rate (HR) were lowest during
heat stress.

NAIP: Bioprospecting of genes and
allele mining for abiotic stress
tolerance
P.K. Rout, S.K.
Ramachandran

Jindal

and

N.

1) Establishing the physiological
indicators for heat stress in
semiarid region

Breed, sex and age had significant (P<0.01)
effect on rectal temperature (RT),
respiratory rate (RR) and heart rate (HR).
Sirohi goats had lowest HR as compared
to Barbari and Jakhrana. Respiration rate
was higher in Jakhrana goat than Barbari
and Sirohi. Sirohi goat breed had lowest
HR and RR as compared to other two
breeds during hot dry period. Jakhrana
goat showed highest rectal temperature
(RT), respiratory rate (RR) and heart rate
(HR) during hot dry period.

Heat stress affects animal bioenergetics,
and has negative impact on animal
performance and well being. The objective
was to assess the heat tolerance of goats in
semi
arid
region
by
analyzing
physiological response in different
environmental
condition.
The
investigation has been carried out in
Jakhrana, Sirohi, Jamunapari and Barbari
goats.
The
dynamic
physiological
response of goats such as core body
temperature (RT), respiration rate (RR)
and heart rate (HR) was evaluated in
different environmental conditions during
hot dry period (May‐June), comfortable
period (November) and cool dry period
(December‐January). Study included three
large size breeds and one medium size
breed. Similarly contrasting coat colour
was included such as Jamunapari (white
colour), Jakhrana (black colour) Sirohi
(brown colour) and Barbari (dark brown
spotted) in the study.

Females
had
higher
core
body
temperature (RT) than male in all the
breeds. However heart rate (HR) was
showing variable trend within breeds.
Males had significantly higher respiration
rate than females in all the breeds. There
was no significant difference (P>0.01) was
observed in heart rate between male and
female except Sirohi.
Similarly age had significant effect on
Respiratory rate (RR) and Heart rate (HR).

Core body temperature (RT) varies from
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and ALT can be used for accessing heat
stress tolerant and susceptible genotype.

Kids had significantly (P<0.01) higher
heart rate than adult in all the three breeds
during hot dry period. Kids had
significantly (P<0.01) lower respiration
rate than adults in Sirohi and Barbari
goats however similar trend was not
observed in Jakhrana goats.

Identification of heat stress tolerant
and susceptible phenotype
It was also observed that respiration rate
and heart rate can be used as stress
indicator for identifying genotypes. Two
contrasting genotype i.e. low stress
susceptible genotype and high stress
susceptible genotype were identified.
Least square analysis was carried out to
observe the factors such as breed, age
group and genotype affecting the
biomarkers in three different goat breeds.
Genotype had significant effect on
biomarker.

2) Determination
of
various
biomarkers during heat stress in
different goat breed
In the present study enzymes/hormones
with log exposure to heat stress were
analysed. The analysis was carried out
with Alkaline phosphatase (ALP), Alanine
transminase
(ALT),
Aspartate
aminotransferase (AST), Growth hormone
(GH), Follicular stimulating hormone
(FSH),
Luteinizing
hormone
(LH),
Thyroxine (T3), Triiodothyronine (T4).

3) Characterization of candidate
genes in heat stress regulation
pathways
with
adaptive
significance in goats and the
expression analysis with respect
to heat stress susceptible and heat
stress tolerant phenotype

Breed had significant effect (P<0.01) on
FSH and ALT. Barbari breed had highest
ALT level than other two breed. FSH and
GH showed higher value 36.15mIU/ml
and 10.93ng/ml, respectively in Jakhrana
goats. ALT was also variable among the
breed. Sex and age group had no
significant effect on different biomarkers
analyzed in three breeds. Jakhrana breed
had significantly higher FSH and GH
values than Barbari and Sirohi goats
during hot dry period (Table 4). Barbari
goats had significantly higher ALT and
LH values than Jakhrana and Sirohi goats
during hot dry period. Sirohi goats had
highest T3 and T4 level than Jakhrana and
Barbari goats. GH, T3 and ALT
biomarkers are showing significant
difference between heat stress tolerant
and
susceptible
individuals.
FSH,
Prolactin, LH and AST were not showing
any difference between heat stress tolerant
and susceptible individuals. Therefore
these enzymes and hormones e.g. GH, T3

1) Characterization of AP‐2 binding site in
the promoter region of hsp70.1 gene.
The promoter variant of Hsp70.1 gene AP‐
2 binding was analyzed in four different
goat breeds. First Hsp70.1 gene specific
DNA fragment was generated. The size
was amplified product was observed as
640 bp in goats. The generated PCR
products were used in a second PCR for
diagnostic
amplification
of
the
polymorphic site using modified primers.
The diagnostic PCR amplification of the
polymorphic site showed 98 bp.
The amplified product was subjected for
RFLP analysis with ScrF1 enzyme. PCR
RFLP pattern showed all mutant allele in
all the analyzed samples. The result
showed the presence of homozygous TT
individuals indicating 50 and 52 bp in all
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polymorphic pattern showed two SNP on
the locus. MC1R genotypic pattern was
similar to wild type allele in the entire
breed and the pattern was different for
cattle. The sequencing of the product is in
progress.

the samples. The population did not
exhibit any wild type (CC) homozygous
wild type allele in the analyzed samples.
The further sequencing of the PCR
product is in progress for further
characterization.
M

2

3

4

5

6

7

8

9

M

10

2

3

4

5

6

7

8

9

10

954 bp

98bp
52bp

ScrF1‐RFLP genotyping of Hsp70.1 gene in
different goat (M= 50 bp marker)

Msp1‐RFLP genotyping of MC1R gene in
different goat breeds (M= 50 bp marker)

4) Characterization of Melanocortin
1 receptor (MC1R) gene and
Tyrosinase (TYR) gene in Indian
goat breeds

The TYR gene was analyzed in four
different goat breeds. The size of the
amplified product was observed as 680 bp
in Indian goats. Further it is necessary to
sequence and analyze variation between
heat stress susceptible and tolerant
genotype.

Coat color is a trait that is easily
observable and often serves to rapidly
distinguish individuals, strains and breeds
in many mammalian species. Mammalian
pigmentation is controlled by the
concerned action of TYR, TYRP1 and DCT
in
producing
eumelanin
and
phaeomelanin in melanocytes. The ratio of
these two pigments is determined by the
agonist
α‐melanocyte
stimulating
hormone and the antagonist signaling
protein (ASP) acting on the melanocortin‐
1 receptor gene (MC1R). The MC1R
encoded by the extension (E) locus that
corresponds to the melanocyte stimulating
hormone receptor gene. The MC1R gene
was analyzed in four different goat
breeds. The size of the amplified product
was observed as 954 bp in goats which
was similar to wild type allele in cattle.

3) Characterization of Signal transducer
and activator of transcription 5 A (STAT5
A) gene in Indian goat breeds.

316bp

PCR amplification of STAT5A gene in Indian
goats (M= 50 bp marker)

STAT 5A gene plays an important role in
growth, cell proliferation and cell cycle
progression. STAT5 A was a key
intracellular
mediator
of
prolactin
signaling and also known as main

The PCR product of 954bp was digested
with Msp1 restriction enzyme. The
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polymorphic pattern revealed two
genotypes, CT (198 bp+118bp+ 212bp+
94bp) and CC (198bp+118bp). The present
analysis showed two SNP in this gene and
need to further characterization with heat
stress susceptible and tolerant genotype.
The sequence variation has been analyzed
in two different breeds.

mediator of growth hormone action on
target gene. Genotyping of STAT5A gene
carried out on goats for the presence of
different alleles by PCR‐RFLP methods.
The amplified PCR product was observed
as 316bp. This gene plays major role in
regulating heat stress.
The PCR product of 316bp was digested
with Ava I restriction enzyme. The

Birth of triplet lambs in Muzaffarnagari sheep

Muzaffarnagari sheep is one of the tallest and heaviest mutton breed of the
country. The breed has derived its name from its native tract‐ Muzaffarnagar
district of Western Uttar Pradesh. The breed is highly adaptable to semi‐arid
region and known for its faster growth. Muzaffarnagari sheep is purely mutton
producing breed. Being large sized breed, these sheep are genetically capable of
producing single lamb and only 5% female give birth to twin lambs. Birth to
triplet lambs is a rare occurrence and so far no case of triplet lambs has been
recorded in Muzaffarnagari sheep in the country. The selective breeding, being
undertaken in the Muzaffarnagari Sheep Unit of AICRP on Sheep for Mutton
Production at Central Institute for Research on Goats, has improved the twinning
rate to around 14.0% in this breed. This year, for the first time since the inception
of the project in 1976, a sheep (ID 6698) produced triplet lambs. Generally the
birth weight in single born lambs ranges from 3.4 to 3.7 kg, whereas in this
particular case the total birth weight of the three lambs was 7.3 kg. The total
weight of these triplets at 2 month age was 20.8 kg against 12.5 kg in single born
lambs. The higher litter weight of triplet lambs than single born lamb indicated
that the multiple births in this breed will help in the enhancement of mutton
production in the country.

41

PHYSIOLOGY, REPRODUCTION AND SHELTER
MANAGEMENT DIVISION
and the size of amplification products
ranged from 190‐1900bp. When total
numbers of bands were counted, in all the
three antioxidants, natural antioxidants
ascorbic acid and α‐tocopherol did not
show more number of bands after post
thaw.

XI/PRSM‐1.01:
Studies
on
refinement
of
frozen
semen
technology and strengthening of
goat semen bank
S.K. Jindal, A.K. Goel, S.D. Kharche, N.
Ramachandran and R. Priyadharshini

Strengthening of semen bank

Lipid
peroxidation
cryopreservation

Elite bucks of four goat breeds viz.
Barbari, Jamunapari, Jhakrana and Sirohi
with good semen freezability were
selected and semen was collected from
each buck twice a week routinely.
Cryopreservation of semen of all four
breeds of goats were carried out in such a
way that atleast 1000 doses of good
quality semen straws were preserved.
Goat Breed

840

Jamunapari

934

Jakhrana

1062

Sirohi

1226
Total

As a continuation of the study on effect of
antioxidant fortification on improving
post thaw seminal parameter, a study on
measuring the level of lipid peroxidation
occurring during freezing process was
conducted. The oxidative stress associated
with the cryopreservation process is
known to be minimized by the addition of
antioxidant in the extender media. In the
same
context
whether
the
lipid
peroxidation levels can be controlled by
the addition of antioxidants like
glutathione, Vitamin C and Vitamin E was
also studied by measuring malanaldehyde
level in semen.

No. of semen doses
available

Barbari

during

4062

Computer Assisted Semen Analysis
Antioxidant fortification on DNA
integrity

Automated
analysis
of
sperm
characteristics by image capture and
computer processing (CASA) is based
upon the relative importance of sperm
motility and morphology. CASA improves
the objectivity, accuracy and efficiency of
the evaluation of sperm motion and has
been increasingly used for assessment of
sperm motility patterns. The Hamilton‐
Throne sperm analyzer (HTM –IVOS
version 12.0) has nine sperm motion
parameters; percentage of motile sperm,
progressive motility, average path velocity
(VAP), progressive velocity (VSL), track

Addition of antioxidants on the DNA
integrity of the cryopreserved buck semen
was studied. DNA integrity was assessed
by RAPD assay. DNA isolated from 43
diluted (fresh) and post‐thaw antioxidants
fortified (reduced glutathione 7mM;
ascorbic acid 9mM and α‐tocopherol
4.5mM) semen samples and the two
random primers OPM‐5 and OPM‐12
were used for amplification. The salient
findings of the study were: all the samples
showed amplification in the PCR reaction
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other symptoms of behavioural oestrus
were vulvar oedema and hyperaemia,
mucus discharge, mounting behaviour
over other oestrus and non‐oestrus
females in the flock, restlessness and
wagging of tail from side to side and up
and down.

speed (VCL), lateral amplitude (ALH),
beat frequency (BCF), straightness (STR)
and linearity (LIN). The sperm velocity
parameters of each goat breed are being
recorded by the use of HTM –IVOS
system.

XI/PRSM‐1.02: Augmentation of
prolificacy
by
using
biotechnological tools in goats

a) Treatment of Goats
Thirteen Sirohi goats were inserted with
indigenously
prepared
intravaginal
pessaries for 10 days. At the time of
insertion, 1ml injection was injected
intramascularly. Similarly, 400IU Pregnant
Mare’s Serum Goandotropin (now eCG)
was injected 24hr before the withdrawal of
sponge and 1 ml of PF2α (Clostenol,
Sarabhai) at the time of withdrawal of
sponge. The intravaginal pessaries were
removed 10 days after their insertion. The
does were observed for the onset of estrus
by the aproned buck daily in morning and
evening. The oestrus response, onset of
oestrus and duration of oestrus following
use of intra vaginal pessaries for induction
of oestrus were 62.00%, 66.00±4.53 and
37.50±5.28 hours, respectively.

S.D. Kharche, A.K. Goel, S.K. Jindal and R
Priyadharshini

1. Standardization and preparation
of hormone delivery system
(sponges and injections)
Sponges and injections preparation were
standardized in the laboratory. The
cylindrical shaped sponges with a
diameter of 25mm were prepared and tied
with one feet long thread. Sponges were
washed and autoclaved for sterilization.
Subsequently they were impregnated with
hormone and dried in a oven at 37°C.
Similarly,
1ml
injection
containing
hormone was prepared in oil and filtered
through 0.22μ filter to sterilize. Thus a
total of 150 intra vaginal sponges and
injections were prepared. Out of these 100
sponges and injections were given to
Department of AR, Post graduate Institute
of Veterinary and Animal Science Krishi
Nagar, Akola for validation of the
technology.

b) Blood Sample Collection and
Determination of Progesterone
Blood sample of experimental goats were
collected before the insertion of sponges
and on different days after the insertion of
sponges from jugular vein. After collecting
blood, the serum was separated out by
centrifugation at 4000 rpm for 20 minutes
and aliquots were stored at ‐40°C until
assayed for progesterone.

Induction
of
oestrus
using
intravaginal pessaries/ injection
with hormones (eCG/PMSG)
Thirteen Sirohi goats were regularly
checked for oestrus at 12 hourly interval
by an aproned buck for 30 minutes.
Animals were considered in oestrus only
if they stood to be mounted by the
aproned buck (standing oestrus). The

Table 1: Retention
pessaries in goats
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of

intravaginal

Type of
sponge

Total
goats

Sponge
retained

Sponge
lost

Retention
(%)

Cylindrical
(25 mm)

13

13

Nil

100%

Table 2: Oestrus response following the
use of intra vaginal pessaries in Sirohi
goats
Oestrus
response within
96 hr (%)
62.00%

c) Estimation
blood

Onset of
oestrus
(hr)
66.00±4.53

of

intravaginal pessaries. Ten acyclic Sirohi
goats were inserted with intravaginal
pessaries for 16 days. At the time of
insertion, 1ml injection was injected
intramascularly.
The
intravaginal
pessaries were removed 16 days after
insertion without an injection of eCG. The
acyclic does were observed for the onset of
oestrus by the aproned buck daily in
morning and evening. None of the acyclic
does inserted with intravaginal sponges
without eCG came into oestrus. This
indicated that in acyclic does an injection
of eCG along with intravaginal pessaries
is required for follicular development and
induction of oestrus.

Duration of
synchronised
oestrus (hr)
37.50±5.28

progesterone

in

The progesterone concentration in serum
on different days after sponge insertion
was estimated by ELISA technique using
commercially
available
EIA
kits–
Pathozyme
Progesterone
(Omega
Diagnostics Limited, United Kingdom). A
sample volume of 25 μl serum was used in
the assay. The concentrations of standard
progesterone used to plot a standard a
curve were 0, 0.5, 3.0, 10.0, 25.0 and 50.0
ng/ml. A point to point standard curve
was constructed by plotting the mean
absorbance obtained for each standard
against its concentration in ng/ml on a
linear‐linear graph paper with absorbance
values on the vertical (Y‐axis) and
concentration on the horizontal (X‐
axis).Mean absorbance values for each
specimen were used to determine the
corresponding
concentrations
of
progesterone in ng/ ml from the standard
concentrations of test samples were within
the range of standard concentrations. The
absorbance
was
measured
spectrophotometrically at 450 nm (ELISA
reader). The detection limit of the assay
was 0.05 ng/ml.

Table 3: Serum progesterone (ng/ml)
concentration
during
intra‐vaginal
passaries in goats
Days of
sponge
insertation
0
1
4
8
9

Progesterone concentration
(ng/ml)
Mean +SEM
Range
2.77+0.49
1.00 – 4.00
3.45+0.91
1.20 – 8.50
3.20+0.98
1.00 – 8.50
1.92+0.39
1.00 – 4.00
1.74+0.42
1.00 – 4.00

Technique for visualization of
follicles/
corpus
luteum
and
pregnancy
diagnosis
using
ultrasonography in goats
Twenty five does were scanned by
employing curvilinear trans‐rectal (TR)
scanner of variable frequency ranging
between 3 to 7 MHz. The does were kept
off feed 12 hour prior to scanning. The
examinations were carried out in standing
posture after proper restraining. After
evacuating the rectum with fingers, a
small amount of ultrasound gel was
infused in to the rectum to get distinct
image. After proper restraining of the
animal, the gel lubricated scanner was
introduced in to the rectum and urinary

Induction of oestrus during low
breeding activity in acyclic goat
The experiment was conducted with an
objective to study the induction of oestrus
in acyclic goats during low breeding
activity
without
equine
chorionic
gonadotropin
(eCG)
using
the
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were cultured in tissue culture medium
(TCM‐199) containing 20% EGS or 10%
NCS with FSH, LH and bovine serum
albumin, (pH: 7.2‐7.4) in 50 μl drops of
maturation medium covered with mineral
oil. The cumulus oocyte complexes
(COCs) were cultured for 27h at 38.5°C
and 5% CO2 in humidified air.

bladder was located as non‐echoic black
area. The scanning surface of probe was
rotated ventrally and laterally and
advanced slowly for locating ovary. The
uterus was located to detect pregnancies.

In vitro embryo production and
transfer
i) Collection of oestrus goat serum

iv) In vitro fertilization of in vitro
matured goat oocytes

Goats were observed for the occurrence of
oestrus daily twice at 12 hr intervals in the
experimental herd. Estrous serum from
these goats was collected 12 hr following
the onset of oestrus and filtered through
0.22 μm millipore syringe filter. The estrus
goat serum was heat inactivated at 56°C
for 30 min. in a water bath, dispensed in to
1 ml and 10 ml aliquots and stored at ‐
20°C until used.

The matured oocytes were separated from
cumulus cells by treating them with PBS
containing 0.1% hyaluronidase and by
passing through a fine pipette and kept
for fertilization in 50μl fertilization drop.
Fresh semen samples were collected in an
artificial vagina from a fertile purebred
Sirohi bucks. The capacitation medium for
spermatozoa consisted of TALP medium
supplemented with heparin, BSA or 10%
or 20% EGS and antibiotics. First and
second ejaculates were virtually examined
for volume, colour, consistency and gross
motility, then 50 μl of neat semen was
diluted with 5 ml of capacitation medium
and wash by centrifugation at 1800 rpm
for 5 min. The supernatant was discarded
and the pellet again washed with 5 ml of
medium and the supernatant was
discarded. The pellet was diluted with 5
ml of medium and kept for incubation at
38.5°C in a CO2 incubator for 30 minutes.
After incubation sperm suspension was
centrifuged and 50 μl of sperm pellet was
diluted with 750 μl of fertilization
medium. Fertilization drop containing
oocytes were inseminated with 25 to 50 μl
of final diluted semen (1x106 sperm/ ml).
The oocytes were washed after 18‐24 hr of
co‐incubation with spermatozoa at 38.5°C
in an atmosphere of 5% CO2 in humidified
air. The overall cleavage rate of 30.00%
was obtained.

ii) Oocyte collection
Oocytes were recovered by follicle
puncture technique for in vitro maturation,
fertilization and culture from goat ovaries
collected from slaughter house located at
Agra. A total of 712 out of 942 goat ovaries
were used for recovery of oocytes using
follicle puncture technique for IVMFC.
The recovery of oocytes using follicle
puncture was 2.35 per ovary.

iii) In vitro maturation of goat oocytes
Oocytes from 2‐5 mm follicle (tertiary) of
goat ovaries were collected by puncturing
the follicles with a 18 gauge needle and
placed in modified phosphate buffered
saline containing sodium pyruvate (36
mg/l), glucose (1gm/l), penicillin (60 mg/l)
and streptomycin (50 mg/l). The oocytes
surrounded by compact cumulus mass
with an evenly granulated cytoplasm
were
selected
under
stereozoom
microscope.
The oocytes collected from goat ovaries
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v) In vitro culture of
fertilized goat oocytes

in

practices were followed similar to the
rearing practices for other contemporary
kids in the Barbari farm unit. The fresh
curd was prepared daily from goat milk
and 15 ml curd was fed orally every
morning using syringe to individual kids
of treatment group.

vitro

Following 18‐24 hr of co‐incubation with
spermatozoa at 38.5°C in an atmosphere
of 5% CO2 in humidified air, oocytes were
washed in culture medium (EDM). The
oocytes were culture in culture medium
KSOM/TCM‐199
for
embryo
development. The overall percentage of 2‐
cell, 4‐cell, 8‐cell, 16‐cell to morula and
blastocyst were 13.96%, 30.39%, 23.81,
30.18% and 1.64%, respectively.

The body weight was recorded at weekly
intervals for two consecutive days to
monitor the daily gain in kids. Animals
were also observed for the incidence of
diarrhea and other illness, if any. The milk
intake during the pre weaning phase in
kids was also recorded at weekly intervals
for two consecutive days. The difference
of weight of kids before and after suckling
was considered as milk intake and the
daily milk intake was calculated by
adding morning as well as evening milk
intake. The milk samples were assessed
for chemical constituents at fortnightly
intervals. Since the beginning of
experiment, the group feed intake
(mash/kid
pellet,
bhusa,
green
fodders/tree leaves) is being recorded
daily. The feed samples were collected at
fortnightly intervals for estimation of dry
matter and proximate composition. The
blood samples were collected at monthly
intervals to assess hematology and serum
samples were being stored for biochemical
assays.

In vitro produced embryo transfer
Thirty in vitro produced embryos of 8‐16
cell and morulla stage were transferred in
to five naturally synchronized recipients
on day 3 or 4 post oestrous surgically at
tip of the uterine horn of the genital
organs. The recipients were monitored for
the oestrus/ pregnancy. Following transfer,
pregnancy was detected by using
ultrasound scanner at 8 weeks. These
goats could not sustain pregnancy.

XI/PRSM
2.03:
Economic
managemental interventions for
augmenting growth in kids
N. Ramachandran, S.K. Singh, M.K.
Tripathi, V. Raj Kumar and T.K. Dutta
Based on the initial favorable observation
of effect of curd feeding as a natural,
easily available probiotic supplement on
growth of kids after weaning, a pilot trial
on Barbari kids (20 kids in treatment and
20 kids in control group) was initiated on
pre weaned Barbari kids at the age of 1.5
months during November 2010. Kids were
grouped to have uniform body weight,
age, sex and type of birth. These kids were
maintained
under
group
feeding
management in two groups of 20 each,
with suckling, other routine kid rearing

The initial body weight of pre weaner kids
was 3.83 and 4.01 kg of treatment and
control groups, respectively. The kids of
both groups had similar body weight and
ADG at weaning, which was respectively
7.55 kg and 74.38 g in treatment, and
7.59kg and 71.50g in control kids. Results
indicate that curd feeding as a probiotic
supplement during pre weaning phase of
growth may not be beneficial to the kids.
The mean average body weight of kids
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natural probiotics in their diet showed
increasing stress level up to 7th week post
weaning and even at 10th week, stress level
was above 40%. This indicates that
supplementation of curd may be an
economic probiotic after weaning for
reducing the weaning stress in kids that
helps in higher daily weight gain.

received curd as a natural probiotic
supplement showed superiority over
control group kids in terms of daily
weight gain from weaning onwards. The
mean ADG after weaning in curd fed kids
was higher (56.54g) than the control kids
(46.61 g). This could be attributed to the
positive effect of natural probiotic
supplement in alleviating the weaning
stress in kids. The weaning causes stress
to the kids which reduces the weight gain
during post weaning transition stage.

Though the existence of weaning stress in
kids reflected in the weight gain, the stress
level in both groups will be further
compared
after
analyzing
the
immunoglobulin levels in stored serum
samples. The haematological parameters,
nutrient intake through feed and milk in
kids will be compared after carrying out
the proximate composition of stored feed
samples.

Developmental
potency
of
parthenogenetic
goat
embryos
(NAIP Component IV)
S.D. Kharche, A.K. Goel and S.K. Jindal
The cleavage rate for selected IVF oocytes
was 40.00% and Morula was 23.00%. The
cleavage
rate
for
selected
parthenogenetically activated oocytes
with different concentrations of ethanol
was 24.31% and Morula was 22.03%. IVP
embryos of 4‐8 cell stage were transferred
surgically in to two recipients and IVP
embryos of 8‐16 to Morula stage were
transferred surgically in to six recipients.

The weaning stress (%) was assessed by
calculating the decrease in weekly ADG
against pre‐weaning ADG in both groups.
Though the stress due to weaning
persisted in both the groups and increased
from 20% in first week to 40‐50% in 4th
week post weaning. The reduction in
stress level in curd fed kids was
significantly higher and reached to a level
of less than 5% at 10th week post weaning.
However, kids which did not receive

USG examination revealed two goats
pregnant through transfer of IVP embryos
at day 35 post transfer. However, one goat
was found non‐pregnant on day 60 and
another goat delivered twin kids after 142
days of gestation.
Five goats were superovulated with 6mg
of pure FSH (Sigma, USA) in decreasing
dose for three days. In vivo produced
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the physiological responses in two goat
breeds (Sirohi and Barbari) of India
maintained under thatch or asbestos
housing as compared to being kept in
open just like under extensive system. The
experiment was conducted during
comfortable
weather
condition
i.e.
October‐November. Twenty four Sirohi
and Twenty four Barbari female adult
goats were randomly selected according
to their age (4‐5 years old) and body
weight and maintained under thatch
housing system (TH), Asbestos housing
system (AH) & Open housing system
(OH). Sirohi and Barbari goats (eight each)
were assigned under each housing system
(TH, AH and OH), respectively and their
physiological responses were recorded.
While rectal temperature did not differ
significantly with respect to different
housing conditions, the Barbari breed was
more affected as compared to Sirohi as
shown by changes in respiration and
pulse rate under open housing system.
The dry matter intake also decreased
when the animals of both the breeds were
exposed to open weather conditions. The
water intake was also less in animals
exposed to open housing system as
compared to goats provided with either
thatch or asbestos housing.

embryos were transferred into one
naturally synchronized goat at the tip of
uterine
horn.
Following
transfer,
pregnancy was initially confirmed at day
38 by ultrasonography. However, recipient
repeated oestrus on day 60. Fifty goats
were managed for estrus synchronization
and embryo transfer study.

Network Project on adaptation of
livestock to impending climatic
changes trough shelter management
S.K. Jindal, N. Ramachandran and R.
Priyadharshini
In the natural ecosystem goats are an
efficient and sustainable means to
produce high‐quality
protein
with
minimal
environmental
impacts.
However, goat productivity in India varies
greatly in all respects in different agro‐
climatic zones and often found lower as
compared to global standards. To enhance
productivity, it is equally important to
give greater attention to the biological
attributes of indigenous breeds and the
need to exploit them for local advantage
and future global application. The
productivity of different goat breeds in
different production systems is illustrative
of their importance. It is thus imperative
to evaluate the performance of different
breeds in different production systems in
relation to available feed resources.
Measurement of physiological responses
i.e. RT, RR, HR, feed and water consump‐
tion, Biochemical parameters (Enzymatic
& Hormonal) of two breed under different
housing system (Thatch, Asbestos and
Open) in three seasons like hot humid
period (July‐Sept. 2010), comfortable
period (Oct. ‐ Nov. 2010 and Cool period
(Dec.‐Jan 2011) were carried out. A study
was conducted to evaluate and compare

It could be concluded that Sirohi and
Barbari goat breeds differed in their
responses to different housing systems
with respect to pulse and respiration rates.
The Sirohi goats exhibited less discomfort
as indicated by lower respiratory activity
under open housing system and also
better water conservation mechanisms.
The thatch or asbestos housing system did
not differ in creating distress to both
breeds of goats and therefore, it is inferred
that housing either thatch or asbestos is
better than to keep the goats in open
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environment even
weather conditions.

under

comfortable

Open shed. Thyroxine (T4) was not
significantly different (P<0.05) with
respect to different shelters (Thatch and
Asbestos) between both goat breeds but
thyroxine
(T4)
concentration
was
increased under Open shed as compared
to Thatch and Asbestos in both Sirohi and
Barbari goat breeds. The mean values of
Thyroxine (T4) under open shed were
150.62±10.12, 141.22±9.92. The highest
concentration of T3 was found in thatch of
both goat breeds due to higher metabolic
rate and T4 concentration was higher in
open shed.

Serum samples of selected animals (Sirohi
& Barbari) were analyzed for thyroid
hormones (T3 and T4) and blood samples
were collected one time in a fortnight. The
analysis of variance indicated the T3
hormone
concentration
was
not
significantly different (P<0.05) between
both Sirohi and Barbari goat breed under
different housing systems. The mean
value of T3 concentration was higher in
both breed Sirohi and Barbari goats in
Thatch shed i.e. 1.18±0.14, 1.0±0.19,
respectively as compare to Asbestos and

Table 1: Physiological responses of Sirohi and Barbari goats under different housing
systems (Mean±S.E.)
Traits

Sirohi
Barbari
Open
Asbestos
Thatch
Asbestos
Thatch
(N=96)
(N=96)
(N=96)
(N=96)
(N=96)
Rectal temp. (°C)
38.61a±0.13
38.86b±0.05 38.77ab±0.06 38.45a±0.07 38.65b±0.07
Respiration rate (min‐1)
34.71b±1.49
29.15a±1.19
28.81a±1.02 36.99ab±2.17 34.65a±1.69
‐1
a
a
Heart rate (min )
95.53 ±2.00
90.23 ±1.95
93.10a±1.70
92.97a±2.08 99.22b±1.82
Values bearing different superscripts in the same row differed significantly (p<0.05)

Open
(N=96)
38.73b±0.05
40.63b±1.56
106.68c±1.94

Table 2: Feed and Water consumption of Sirohi and Barbari goats under different
housing system (Mean±S.E.)
Traits
1.

Thatch
(N=48)
1138.66b
±31.18
25.89a
±0.78

Sirohi
Asbestos
(N=48)
1283.72c
±28.48
26.50a
±0.79

Open
(N=48)
1026.70a
±41.68
25.45a
±1.07

Thatch
(N=48)
1103.34b
±14.93
39.14c
±0.81

Dry matter
Intake (g/day)
2. Dry matter
Intake (g/kg
body wt.)
3. Dry matter
66.51a
69.85a
64.09a
89.97c
Intake/metabolic
±1.84
±1.93
±2.62
±1.47
body wt.
2.70b
1.50a
4. Water Intake
1.88a
1.63a
±0.12
±0.11
(drunk)(lit./Day)
±0.13
±0.06
5. Water intake
0.96b
0.91b
0.48a
0.78a
though feed
±0.03
±0.04
±0.04
±0.04
(lit./day)
3.16c
2.28a
6. Total Water
2.84b
2.11a
±0.14
±0.13
Intake (lit./Day)
±0.13
±0.08
7. Total water
2.53b
2.86b
2.10a
2.06a
intake/ kg DMI
±0.13
±0.11
±0.14
±0.06
Values bearing different superscripts in the same raw differed significantly (p<0.05)
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Barbari
Asbestos
(N=48)
1029.42a
±22.83
36.41b
±0.95

Open
(N=48)
1025.97a
±30.23
28.05a
±1.02

83.77b
±1.97

68.78a
±2.27

1.59a
±0.10
0.77a
±0.04

1.47a
±0.10
0.73a
±0.04

2.36a
±0.13
2.29a
±0.11

2.21a
±0.11
2.18a
±0.10

Under extensive management system goat
keepers are earning `800‐1500 per
goat/year and mostly sold their goats at
the doorstep through middleman. Males
are mostly castrated as they get better
price and could be managed easily in
group grazing and housing. The details
about goat performance in these adopted
villages are shown in Table 2 and 3.

Holistic Approach for improving
Livelihood
Security
through
Livestock based Farming System in
Barabanki and Raebareli districts of
U.P. (NAIP Component III)
B. Rai, Ashok Kumar and M.K. Singh
Data were collected from 8 villages
belonging to Saraini and Lalganj blocks of
Raebareli district and 9 villages of
Hydergarh and Triveniganj of Barabanki
district. A total of 147 households keeping
goats were surveyed. Almost all the goat
keepers
(90%)
belong
to
socio‐
economically backward (SC, Muslims,
OBC) communities with their major
source of income as labour. Goats are
mainly managed by women and children
in the families. Goats with them were non‐
descript and maintained on grazing crop
residues. Most of goat keepers keep 3‐6
goats with an average flock size of 3.2 in
Barabanki and 2.8 in Raebareli district.
Housing space for goats was highly
inadequate and kept in human dwellings.
The awareness and adoption level about
improved goat rearing interventions/
practices such as strategic supplementary
feeding, deworming and vaccination was
almost negligible as shown in Table 1.

Distribution of Barbari and Sirohi
Goats
To improve the sustainable livelihood of
these people 100 Barbari females and 10
bucks were provided to the beneficiaries
of each district. Deworming at regular
intervals and curative measures were also
extended to the beneficiaries. Farmers
were motivated for improved goat rearing
practices through training and camps.
Beside this 100 Sirohi female and 10 bucks
were distributed to the beneficiaries of
Barabanki district in 2009‐10. Preliminary
results indicated 32% twinning rate and 18
kg body weight of kids at 9 months of age,
which ranged from 14‐24 kg. Males were
sold @ `3000‐4000/ goat in local market.
Sirohi crossbred kids produced at farmers
flock are getting higher price due to their
demands in breeding flocks.

Table 1: Level of Awareness and adoption of improved practices of goat rearing
S.
No

Improved Practices/
Technologies/ Interventions

Area/ Districts
Aw

Barabanki
Ad

Raebareli
Aw

Ad

1.

Concentrate Feeding

90

8

80

7

2.

Green Fodder

85

3

70

2

3.

Straw Feeding

96

30

87

26

4.

Mineral Mixture

20

1

10

0

5.

Feeding Devices

20

5

45

4

6.

Deworming

35

0

25

0

7.

Vaccination

30

0

15

0

8.

Buck selection& utilization

30

5

30

5

9.

Breeding Practices

45

20

50

22

30

5

35

5

10.
Goat housing & Sanitation
Aw‐ Awareness level, Ad‐Adoption level of farmers
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Table 2: Marketing attributes of goats in Barabanki & Raebareli districts
Name of
District

No. of adopted
villages
surveyed

Average
family size

Average
flock size

Price of adult goat
Male
Female
(1‐24)
(1‐24)

Barabanki

8

4.7

3.2

2500‐3000

2000‐3000

1000‐1500

Raebareli

7

4.3

2.8

2000‐2600

2000‐2500

1000‐1200

Income/
goat

Table 3: Performance attributes of goats in Barabanki & Raebareli districts
Name of
District

Average
AFK
(Month)

Average
daily Milk
yield (ml)

Body weight
at 12 months
(kg)

Twins
(%)

Kids
mortality
(<3M) (%)

Adult
mortality
(%)

Barabanki

16.2 (14‐20)

600

16.6

38

12.5

6.7

Raebareli

16.6 (14‐20)

550

15.7

32

14.2

6.4

CIRG achieves significant improvement in milk production
performance of Jakhrana goats

Jakhrana is one of the best milk producing goats of India and the breed derives the name
from its native tract village “Jakhrana” in Alwar district of Rajasthan. The coat colour of the
breed is black with white speckles in the ears. As the population is decreasing in its home
tract, CIRG took initiative to establish a nucleus flock for increasing production performance
as well as conserving the breed during 2005.The production performance is being improved
through selection in the nucleus flock. Breeding bucks were selected on the basis of 9 months
body weight and production record of collateral relatives. Does were selected on the basis of
production record of collateral relatives and 90 days milk yield. The technological
interventions have resulted in remarkable improvement in milk production with 27.53% of
does having the peak yield above 2litres of milk per day.
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NUTRITION, FEED RESOURCES AND PRODUCTS
TECHNOLOGY DIVISION
Project
No.
XI‐NFR&PT‐1:
Development of fodder production,
conservation
and
processing
technologies for small holders and
commercial goat farmers
Prabhat Tripathi and T.K. Dutta

Grazing
pastures

studies

under

various

Under grazing studies three types of
pastures
namely
Zizyphus
based
silvipasture, Cenchrus ciliaris pasture and
natural pastures were evaluated with six
male Barbari animals aging 10‐11 month
in each pasture.

Evaluation of Monsoon herbage
based complete Feed
Three plant species were selected on the
basis of their availability and their green
foliage biomass was collected for complete
feed pellets preparation and evaluation.
Three types of complete feeds were
prepared with 60% plant foliage biomass
and 40% concentrate (60:40). These
complete feed were offered to six Barbari
male kids aging 6‐7 months in each group
separately. The initial average body
weight of animals were 11.66, 11.86 and
11.12 kg under complete feeds groups
based on Tephrosia purpurea, Cenchrus
ciliaris and Dactylotennium aegypticum
respectively. Prepared complete feed was
offered ad lib to these animals for a period
of 72 days.

The average body weight of animals
under all the groups namely Zizyphus
based silvipasture, Cenchrus ciliaris and
natural increased over the time, whereas
maximum average body weight of 29.13
kg was recorded in Zyziphus based
silvipasture system followed by 24. 21 kg
in Cenchrus ciliaris pasture and 19.12 kg in
natural pasture.
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Table 1: Digestibility (%) of various nutrients in different pastures
Ber based
silvipasture

Cenchrus ciliaris
Pasture

Natural Pasture

Dry matter

65.61±2.95

58.09±2.97

52.71±1.71

Crude Protein

57.08±5.10

58.71±4.88

50.87±2.49

Organic matter

68.75±2.63

60.41±2.70

55.25±1.72

NDF

66.19±3.15

58.54±2.68

48.07±1.88

ADF

53.92±5.91

51.65±2.84

45.12±1.92

Cellulose

61.05±6.28

48.78±4.78

56.68±2.66

Hemi‐cellulose

69.02±3.18

66.64±2.82

65.79±2.80

Parameters

Table 2: Rumen parameters of grazing animals under various pastures
Ber based
silvipasture

Cenchrus ciliaris
Pasture

Natural Pasture

pH

6.28±0.07

6.77±0.02

6.65±0.05

TVFA (m mol/dl)

14.99±0.53

11.72±0.40

10.01±0.41

Ammonia –N (mg/dl)

33.71±1.62

30.1±2.41

29.54±1.04

Total –N (mg/dl)

92.4±1.61

82.6±3.59

92.4±1.97

NPN (mg/dl)

53.2±1.91

45.73±1.56

59.92±2.59

TCA‐ppt N (mg/dl)

39.2±2.16

36.86±2.44

32.48±1.89

Rumen parameters

Table 3: Performance and intake of goats on different types of complete feed
Complete feeds
Parameters

Tephrosia purpurea

Cenchrus ciliaris

Dactylotennium
aegypticum

Initial body weight (kg)

11.66±0.52

11.86±0.89

11.12±1.19

Final body weight (kg)

15.88±0.93

16.9±0.72

16.82±1.68

Weight gain (kg)

4.21±0.56

5.033±0.30

5.70±0.57

Average daily gain (g)

58.56±7.81

69.90±4.22

79.16±7.96

DMI/100kg body weight (kg)

4.34±0.28

4.75±0.21

5.07±0.24

DMIg/kg W0.75

85.66±5.30

94.94±4.53

100.05±3.14

Water Intake (ml)/animal

2227.11±93.22

2372.11±122.19

2998.95±161.77

Water intake (ml)/DMI (kg)

3421.83±303.80

3110.07±111.21

3823.19±112.72

Water intake (ml)/ kg W0.75

285.83±10.32

293.29±9.70

382.52±15.74

Water intake (ml)/ body
weight (kg)

145.00±7.03

146.94±5.26

194.26±11.85
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Table 4: Haemetology of animals fed on various monsoon herbage based complete
feed
Blood
parameters

Complete feed
Tephrosia purpurea

Cenchrus ciliaris

Dactylotennium
aegypticum

HB (g/dl)

8.75±0.49

8.88±0.70

8.36±0.32

HCT %

26.48±1.93

27.08±2.15

25.76±1.08

RBC (106/μl)

17.27±1.38

19.04±0.88

16.86±1.52

WBC (103/μl)

25.11±5.43

22.3±5.52

22.14±5.07

MCV

27.93±0.91

25.80±1.33

26.04±1.09

MCH (pg)

9.43±0.344

8.73±0.41

8.96±0.48

MCHC (g/dl)

33.08±0.70

32.8±0.56

32.46±0.72

1654.0±530.36

1913.5±530.6

2133.6±332.54

PLT(103/μl)

T2: Grazing (5‐6 hours) + gram straw ad lib.
+ Limited green fodder+Conc.Mix. @ 1.0%
of BW
T3: Grazing (5‐6 hours) + gram straw ad lib.
+ Limited green fodder + Conc. Mix. @
1.2% of BW
The final body weight of weaned Barbari
kids increased by 3.68 and 4.77 kg due to
concentrate mixture supplementation @
1.0 (T2) and 1.2% (T3) of the body weight
respectively when compared with the
control kids (T1, Conc. Mix. 0.8% of BW)
when reared under semi‐intensive system
of management (Table 1). Similarly, weigh
gain and ADG were also increased by 2.98
and 4.19 kg; and 10.26 and 14.43 g in T2
and T3 than T1, respectively. However, the
differences were found statistically non‐
significant. The growth pattern of kids
(Fig. 1) under T, T2 and T3 presented.

Project
No.
XI/NFR&PT‐2:
Development of feeding strategies
for goats under intensive and semi‐
intensive system
T.K. Dutta and A.K. Das

Experiment
1:
Effect
of
supplementation of different level
of concentrate mixture on growth,
rumen fermentation, and carcass
traits in finished kids reared under
semi‐intensive system
Treatment groups: 21 weaned Barbari kids
(5 months old) were divided into three
equal groups.
T1: Grazing (5‐6 hours) + gram straw ad lib.
+ Limited green fodder + Conc. Mix. @
0.8% of BW

Table 1: Growth performance and rumen fermentation pattern in weaned finisher
Barbari kids under different level of supplementation
Parameter
Birth weight (kg)
Initial weight (kg)
Final weight (kg)
Weight Gain (kg)
ADG (g)

T1
1.79±0.09
10.21±0.66
19.80±2.33
9.59±1.76
32.94±6.04

T2
1.87±0.13
10.91±0.73
23.48±2.40
12.57±1.90
43.20±6.53
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T3
1.87±0.07
10.79±0.66
24.57±2.13
13.78±2.00
47.37±6.86

Significance
NS
NS
NS
NS
NS

Rumen fermentation
pH
TVFA (mmol/dl)
Total‐N (mg/dl)
NH3‐N (mg/dl)
TCA‐ppt‐N (mg/dl)
NPN (mg/dl)

6.30±0.04
10.91±0.22
93.97±1.43
28.33±1.37
41.17±3.25
52.80±3.20

6.28±0.03
11.51±0.57
95.17±1.26
28.10±0.77
41.97±2.84
53.20±2.73

6.34±0.03
12.00±0.40
96.80±0.89
27.80±0.82
42.80±2.11
54.00±2.57

NS
NS
NS
NS
NS
NS

cent in the T3 (44.15%) than T1 (40.36%),
although the difference was non‐
significant. Fat depot (cod, omental and
kidney fat) was found numerically higher
in T2 and T3 than T1, but meat fat
percentage was not changed due to
supplementation in male goats reared
under semi‐intensive system. About 2 kg
higher hot carcass weight was obtained in
T2 and T3 than control T1. Meat protein,
total ash and cholesterol percentages were
statistically similar among four treatment
groups. Therefore, supplementation of
higher level of concentrate mixture did
not have negative impact on meat
composition.

Rumen fermentation pattern
Rumen fermentation pattern of kids
presented in the Table 1. Total VFA
concentration tended to increase due to
higher supplementation of concentrate
mixture in T2 and T3 groups than T1;
however, pH, TVFA and nitrogen
fractions were not statistically different
among three treatment groups. This could
be due to marginal variation of
supplementation among groups.

Carcass characteristics
Detail study has been conducted to
evaluate the carcass traits of male goats
under three treatment groups (Table 2).
Dressing percentage increased by 4 per

Table 2: Effect of supplementation in weaned Barbari kids reared under semi‐intensive
system
Traits
T1
Slaughter weight (kg)
21.53±3.35
Carcass loin width (cm)
60.50±3.52
Chest circumference (cm)
18.92±7.43
Leg circumference (mm)
26.00±1.29
GR measurement (mm)#
1.16±0.31
Back fat (mm)
0.85±0.15
Breast fat (cm)
15.84±2.33
Carcass traits
Empty body weight (kg)
17.28±2.91
Hot carcass weight (kg)
9.03±1.71
Dressing percentage
40.36±2.12
Fore quarter (kg)
3.79±0.73
Hind quarter (kg)
5.23±0.99
Fat (g)
Cod fat
28.33±11.08
Omental fat
60.00±19.83
Kidney fat
45.83±12.94
Mesenteric fat
85.33±25.53
No significant difference between treatments (P>0.05)
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T2
27.40±2.18
61.80±0.97
14.70±2.87
25.00±3.35
1.19±0.28
0.71±0.14
20.46±1.34

T3
26.73±1.87
64.75±1.48
17.42±3.61
22.75±3.19
1.16±0.17
1.12±0.27
21.61±0.74

22.47±1.78
12.08±1.13
43.91±1.23
5.10±0.45
6.98±0.69

22.24±1.78
11.95±1.21
44.15±1.87
4.91±0.46
7.04±0.76

36.00±9.27
86.00±20.64
78.00±11.47
85.20±27.68

44.17±7.35
120.83±9.70
87.83±8.57
78.83±30.46

Table 3: Chemical composition of longisimus dorsi muscle as affected by dietary
treatments
Traits
T1
T2
T3
Meat chemical composition*
Moisture
74.26±0.56
75.86±0.84
74.82±0.49
Protein
20.05±0.42
20.42±0.65
20.42±0.51
Fat
2.21±0.21
2.56±0.11
2.34±0.44
Ash
1.13±0.03
1.06±0.21
1.21±0.31
Total cholesterol (mg/100g)
61.23±2.10
62.64±1.21
63.05±1.44
*Chemical composition expressed as percentage of fresh muscle weight; **Nine samples from each treatment
were analyzed; No significant difference between treatments (P>0.05)

Therefore, it may be concluded that
supplementation of concentrate mixture @
1.2% of the body weight of male Barbari
kids increased growth performance and

carcass traits under semi‐intensive system
of
management
against
the
supplementation of concentrate mixture @
0.8% of the body weight.

AICRP on improvement of feed
resources and nutrient utilization in
grazing animal production

and organic Cu and Zn was added in their
conc. mixture, respectively. The ADG (g)
was highest in group B (111.0) as
compared to group A (88.40) and group C
(84.00). The DMI (g/d/goat) was 1134.59,
1197.98 and 1231.40 in group A,B and C
group of goats respectively. The DMI
(g/kg W0.75) was highest in group C
(100.17) followed by group B (98.21) and
group A (92.99).

U.B. Chaudhary, T.K. Dutta, A.K. Das,
Ashok Kumar and M.K. Tripathi
Effect of inorganic minerals (Cu and Zn)
and chelated minerals (Cu and Zn) on
immunity, blood chemistry, semen quality
and nutrient utilization in Barbari goats
was studied. Thirty goats were divided
into three groups of ten animals each.
Group A or control group was fed with
concentrate mixture @ 1.5% of b.wt.
(devoid of Cu & Zn), Berseem (1 kg/goat)
and Gram straw ad libitum. For group B
and C the feeding was same but inorganic

Blood parameters like RBC count, WBC
count, Hemoglobin, PLT and HCT were
also recorded and presented in Table 1.
The experiment is continuing and
recording of other observations on semen
quality evaluation and blood chemistry is
going on.
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Table 1: Effect of mineral supplementation in Barbari goats
Parameters

Group A

Group B

Group C

Initial wt (kg)

25.45

25.41

25.47

Age (days)

476.8

475.9

475.9

Wt. After 60 days

31.64

33.18

31.35

ADG (g)

88.40

111.00

84.00

1134.59

1197.98

1231.40

DMI (g/100 kg BW)

4.04

4.26

4.34

DMI (g/kg W0.75)

92.99

98.21

100.17

RBC (106/μL)

15.36

16.35

16.46

WBC (103/ μL)

20.02

21.76

20.7

HGB (g/dl)

7.04

7.42

6.97

PLT (10 / μL)

1003.9

622.6

843.4

HCT (%)

22.47

23.3

22.34

DMI (g/d/goat)

3

Barbari Unit animals may be due to
composition of female flock and/or
feeding management of the animals (Table
1). All the above constituents were also
found in lower concentration in Barbari
Unit goat milk in comparison to
Jamunapari, Jakhrana and mixed milk of
Sirohi and Barbari goats. There was no
significant breed difference in ash content
of goat milk. The yield of paneer obtained
from pooled goat milk was 12.58%.

Project No. XI/NFR&PT‐3.1: Studies
on nutritional value of goat milk
R.B. Sharma and A.K. Das

Effect of breeds
composition

on goat milk

A total of 945 pooled milk samples were
collected from the different goats units of
the Institute to study the effect of breed on
goat milk composition. Higher fat, S.N.F.,
T.S., protein and lactose content was in
Barbari goats maintained at Nutrition
experimental shed in comparison to

Table 1: Effect of different breeds on goat milk composition
Breed
1.
2.
3.
4.

5.

Barbari
(189)
Jamunapari
(189)
Jakhrana
(189)
Barbari
(Nutrition Shed)
(189)
Sirohi+Barbari
(PR&SM Shed)
(189)
Overall Mean

Fat (%)

S.N.F.
(%)

T.S. (%)

Protein (%)

Lactose (%)

Ash (%)

3.84 a
±0.03
4.10 b
±0.03
4.25 c
±0.04
4.32 cd
±0.04

7.10 a
±0.06
7.72 b
±0.04
7.63 bc
±0.05
7.85 d
±0.04

10.87 a
±0.09
11.75 b
±0.07
11.80 bc
±0.09
12.06 d
±0.09

2.53 a
±0.02
2.80 b
±0.04
2.72 c
±0.02
2.79 bc
±0.02

3.78 a
±0.03
4.22 b
±0.03
4.14 c
±0.03
4.27 b
±0.02

0.61
±0.03
0.63
±0.01
0.62
±0.01
0.63
±0.01

4.19 bc
±0.03

7.77 bd
±0.04

11.95 bcd
±0.06

2.76 bc
±0.02

4.24 b
±0.02

0.63
±0.01

4.14
±0.02

7.61
±0.02

11.68
±0.04

2.72
±0.01

4.13
±0.01

0.62
±0.01
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Variation in pooled goat milk com‐
position during different months

Effect of seasons on goat milk
composition and paneer yield

Pooled goat milk samples were collected
during different months to study the milk
composition. A wide variation was
observed in fat, S.N.F., T.S., protein and
lactose content of goat milk. Fat (4.38±
0.08) S.N.F. (7.85±0.10), T.S. (12.23±0.16),
protein (2.95±0.11) content was observed
to be higher during the month of April.
Lowest values were found for S.N.F.
during May, June and July. Protein
content was lower in goat milk during
July month. However, lactose content was
observed higher in February and lower in
June and July. Goat milk produced during
January month showed higher values for
ash content and lower values were
obtained during June and July month.

Goat milk samples (pooled) were collected
to investigate the influence of different
seasons on its composition. Fat content
was observed to be higher during rainy
and winter season and lower during
summer. However, S.N.F. content was
higher in winter and lower in summer
and rainy season. No significant
difference was noticed in Total solids and
ash content of goat milk during different
seasons of the year. Protein content was
lower in rainy season in comparison to
summer and winter season. Lactose was
found higher in winter and lower in
summer and rainy seasons.

Table 2: Effect of the different seasons on goat milk constituents
Season

Fat (%)

S.N.F. (%)

T.S. (%)

Protein (%)

Lactose (%)

Ash (%)

Summer

4.04a±0.02

7.56a±0.04

11.61±0.06

2.73a±0.03

4.10a±0.02

0.61±0.00

Rainy

4.18b±0.03

7.57a±0.03

11.72±0.03

2.66b±0.01

4.08a±0.02

0.61±0.00

Winter

4.16b±0.03

7.70b±0.04

11.69±0.09

2.79a±0.02

4.20b±0.02

0.65±0.02

Table 4: Mineral content (mg/100 ml) in
Jamunapari goat milk during different
stages of lactation

Effect of stage of lactation on
mineral content in goat milk
Forty milk samples of Jamunapari goats
and 30 milk samples of Jakhrana goats
were collected during different stages of
lactation and analyzed for mineral content
by Atomic Absorption Photometer (AAS).
Calcium content was observed higher
(137.78±1.67) in Jamunapari goat milk in
comparison to Jakhrana goat milk
(133.89±1.49). No significant breed and
stage of lactation difference was observed
in respect of Iron, copper and Zinc content
in goat milk. However, milk collected
during early stage of lactation showed
higher values for calcium content.
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Stages

Ca

Fe

Cu

Zn

Early
(15)

143.88
±3.30

0.037
±0.001

0.034
±0.002

0.24
±0.013

Middle
(15)

134.82
±2.07

0.033
±0.002

0.036
±0.002

0.24
±0.021

Late
(10)

133.08
±1.70

0.029
±0.003

0.030
±0.003

0.23
±0.015

Mean

137.78
±1.67

0.033
±0.001

0.034
±0.001

0.24
±0.010

Table 5: Mineral content (mg/100 ml) in
Jakhrana goat milk during different
stages of lactation
Stages

Ca

Fe

Cu

Zn

Early
(10)
Middle
(10)
Late
(10)
Mean

135.06
±2.15
135.32
±3.33
131.28
±2.16
133.89
±1.49

0.037
±0.003
0.036
±0.004
0.032
±0.002
0.035
±0.002

0.037
±0.002
0.033
±0.003
0.036
±0.002
0.035
±0.001

0.26
±0.016
0.23
±0.015
0.22
±0.013
0.24
±0.009

of both the breeds were C18:1, C16:0,
C18:0, C14:0 and C10:0. Fatty acids C6:0
(Caproic), C8:0 (Caprylic) and C10:0
(Capric) were present at significantly
higher amounts in milk from early stage
of lactation followed by middle and late
stage of lactation. Among monoun‐
saturated fatty acids (MUFA), palmitoleic
acid (C16:1) also showed a significantly
higher concentration in milk from early
stage of lactation than in milk from
middle and late stage of lactation.
The content of omega 6 fatty acids (PUFA)
viz. linoleic acid (C18:2) and linolenic acid
(C18:3) was observed significantly higher
in the milk of late stage of lactation
followed by middle and early stage of
lactation in both the breeds.

Effect of stage of lactation on
Selenium content in goat milk
Goat milk samples were collected from
Jamunapari (30) and Jakhrana (30) breed
to observe the effect of breed and stage of
lactation on selenium content. Breeds of
goat did not affect selenium content of
goat milk. However, its content was also
noticed higher during early stage of
lactation like other above minerals.

Table 7: Fatty acid composition (mg FA
100gˉ¹ milk) of Jamunapari milk during
different stages of lactation
Fatty acid

Table 6: Selenium content (ppm) in goat
milk during different stages of lactation

Early

Middle

Late

C4:0 (Butyric)

124±4.77

107±2.25

110±2.72

C6:0 (Caproic)

99±2.92

73±2.25

68±2.63

Stages

Jamunapari (30)

Jakhrana (30)

C8:0 (Caprylic)

102±3.44

87±1.61

86±3.22

Early (10)

4.62±0.26

4.65±0.55

C10:0 (Capric)

247±4.17

231±5.08

220±3.51

Middle (10)

4.62±0.32

4.42±0.48

C12:0 (Lauric)

118±2.11

120±2.72

128±3.06

Late (10)

4.38±0.26

4.58±0.35

C14:0 (Myristic)

307±2.74

322±2.63

330±3.85

Mean

4.54±0.16

4.55±0.26

C16:0 (Palmitic)

896±4.50

911±2.92

893±3.87

C18:0 (Stearic)

425±4.51

442±6.63

464±4.22

C16:1(Palmitoleic)

79±2.46

63±3.53

67±2.74

C18:1 (Oleic)

961±9.74

971±8.53

983±3.53

C18:2 (Linoleic)

98±2.63

116±1.72

121±2.92

C18:3 (Linolic &
other)

32±2.11

45±2.36

50±2.22

Effect of stage of lactation on fatty
acids profile of goat milk
Fatty acid contents of goat milk collected
from Jamunapari and Jakhrana breeds
during different stages of lactation were
determined.
Significant
differences
between the breeds and stages of lactation
were found for the components analyzed.
The most abundant fatty acids in the milk
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Table 8: Fatty acid composition (mg FA
100gˉ¹ milk) of Jakhrana milk during
different stages of lactation
Fatty acid

Early

Middle

Late

C4:0 (Butyric)

135±5.50

108±2.63

101±2.92

C6:0 (Caproic)

97±4.73

79±2.46

68±3.06

C8:0 (Caprylic)

100±2.72

78±4.10

77±2.25

C10:0 (Capric)

247±4.46

229±6.56

229±3.67

C12:0 (Lauric)

108±2.63

124±2.33

127±2.74

C14:0 (Myristic)

312±2.63

321±2.92

327±4.98

C16:0 (Palmitic)

897±4.17

908±3.44

902±2.11

C18:0 (Stearic)

422±3.06

433±8.17

456±5.26

C16:1(Palmitoleic)

78±2.63

70±2.72

59±2.46

C18:1 (Oleic)

960±5.88

978±8.29

984±3.22

C18:2 (Linoleic)

97±3.16

110±3.14

125±2.36

C18:3 (Linolic &
other)

31±2.92

47±1.61

49±1.89

Variation in goat milk composition
of Jakhrana breed during different
months
Jakhrana goat milk samples were collected
during different months and analyzed for
proximate composition, density and
temperature of milk.

Variation in goat milk composition
of Barbari (Nutrition Experimental
animals) breed during different
months
Goat milk samples of Barbari breed
maintained at Experimental shed of
Nutrition Division were collected during
different months and analyzed for
proximate composition, density and
temperature of milk.

Variation in goat milk composition
of Barbari breed during different
months

Variation in goat milk composition
of mixed milk of Barbari and Sirohi
breed during different months

Barbari goat milk samples were collected
during different months and analyzed for
proximate composition, density and
temperature of milk.

Goat milk samples (mixed) of Barbari +
Sirohi breed maintained at Experimental
shed of PR&SM Division were collected
during different months and analyzed for
proximate composition, density and
temperature of milk.

Variation in goat milk composition
of
Jamunapari
breed
during
different months

Effect of the different seasons on
Barbari milk composition

Jamunapari goat milk samples were
collected during different months and
analyzed for proximate composition,
density and temperature of milk.

Goat milk samples of Barbari breed were
collected during different seasons and
analyzed for proximate composition.

Table 9: Effect of the different seasons on Barbari milk composition
Season
Summer
Rainy
Winter

Fat
(%)
3.89±0.06
3.77±0.06
3.90±0.05

S.N.F.
(%)
7.38±0.13
6.90±0.08
7.15±0.08

T.S.
(%)
11.2±0.19
10.65±0.10
10.87±0.18

Protein
(%)
2.62±0.04
2.23±0.03
2.61±0.05

Lactose
(%)
3.91±0.08
3.71±0.04
3.78±0.05

Ash
(%)
0.59±0.01
0.56±0.01
0.69±0.01

Effect of the different seasons on
Jakhrana milk composition

Effect of the different seasons on
Jamunapari milk composition

Goat milk samples of Jakhrana breed were
collected during different seasons and
analyzed for proximate composition.

Goat milk samples of Jamunapari breed
were collected during different seasons
and analyzed for proximate composition.
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Table 10: Effect of the different seasons on Jamunapari milk composition
Season
Summer
Rainy
Winter

Fat (%)

S.N.F. (%)

T.S. (%)

Protein (%)

Lactose (%)

Ash (%)

4.01±0.05
4.16±0.04
4.08±0.05

7.56±0.08
7.66±0.06
7.89±0.08

11.58±0.12
11.82±0.10
11.79±0.17

2.90±0.14
2.68±0.03
2.89±0.05

4.19±0.05
4.15±0.04
4.33±0.05

0.62±0.01
0.62±0.00
0.64±0.00

Table 11: Effect of the different seasons on Jakhrana milk composition
Season
Summer
Rainy
Winter

Fat (%)

S.N.F. (%)

T.S. (%)

Protein (%)

Lactose (%)

Ash (%)

4.13±0.05
4.37±0.06
4.19±0.06

7.51±0.08
7.68±0.08
7.66±0.07

11.65±0.11
11.10±0.13
11.67±0.19

2.69±0.04
2.68±0.03
2.79±0.04

4.04±0.05
4.17±0.04
4.17±0.04

0.61±0.01
0.62±0.01
0.62±0.00

Table 1: Proximate composition of goat
meat and milk incorporated biscuits

Project No. X1/NFR&PT3.2 MoFPI‐
Nutritional approach for designing
goat meat based functional products

Parameters

Moisture

V. Rajkumar and A. K. Das
Fat

Standardization of the goat meat
and milk herbal biscuits

Protein

Proximate composition and textural
properties are presented in Table 1.
Moisture, protein and ash contents were
significantly different. Biscuits prepared
out of goat meat II had significantly
higher protein content than any other
products. Control biscuits had the lowest
protein content. Preparation of biscuits
using goat milk had significantly higher
moisture content than any other product.
Control and goat meat I had similar
moisture content.

Ash
Water
activity
(aw)
Yield
Cutting
force (N)
Work of
cutting(Ns)

Control

Goat
meat I

Goat
meat II

Goat
milk

3.04
±0.49b
21.23
±0.64
7.12
±0.13a
0.50
±0.09b
0.43
±0.03

3.03
±0.27b
21.14
±0.88
7.82
±0.19a
0.96
±0.10a
0.42
±0.04

4.74
±0.58a
25.44
±0.54
10.04
±0.55b
0.90
±0.03a
0.40
±0.02

5.00
±0.48a
22.25
±1.97
7.59
±0.86a
0.86
±0.02a
0.40
±0.01

72.64
±0.33
62.71
±10.19
4.91
±1.06

71.47
±1.93
68.81
±3.74
4.53
±0.86

73.27
±0.10
59.01
±4.79
3.07
±0.33

72.63
±0.51
74.84
±5.42
5.82
±0.76

Table 2: Fatty acid (mg/g) profile of goat meat and milk cream incorporated biscuits
Fatty acids

Control

Total SFA, %
Total MUFA, %
Total PUFA, %
Total MCT, %
% n3 PUFA
% n6 PUFA
SFA/MUFA
SAF/PUFA
PUFA/SFA

19.69±0.33b
74.45±0.16a
5.86±0.29
4.38±0.03a
0.30±0.16
0.89±0.22a
0.27±0.00a
3.38±0.23a
0.30±0.02a

Goat meat I
19.38±0.47b
73.65±0.27a
6.98±0.20
4.04±0.09a
0.03±0.02
1.42±0.32a
0.27±0.01a
2.79±0.15ab
0.36±0.02a
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Goat meat II
19.30±0.61b
73.33±0.01a
7.37±0.62
4.11±0.12a
0.13±0.11
1.65±0.47a
0.26±0.01a
2.65±0.31b
0.39±0.05ab

Goat milk
47.01±0.53a
27.33±1.89b
25.67±2.39
20.59±0.25b
0.03±0.03
10.97±1.94b
1.74±0.10b
1.89±0.20b
0.55±0.06b

Biscuits prepared using goat milk
required more cutting force than the other
products. Goat meat had the lowest
cutting force indicating its softness.
Higher protein content may be a reason
for such property. Similar trend was
observed in the work of cutting.

nuggets due to addition of Moringa pod
powder as dietary fiber is presented in
Table 1. Addition of Moringa powder
non‐significantly increased the emulsion
stability of the product. Similar trend was
observed in the product yield. Moisture
content of the product was significantly
high due to addition of fiber as compared
to the control. Other parameters were
almost same.

Fatty acid profile of goat meat and milk
herbal biscuits are presented in Table 2.
Total saturated fatty acid (SFA) contents
were significantly higher in the biscuits
with goat milk. Total MUFA was the
lowest and PUFA & MCT was the highest.
As expected caproyic, caprylic and capric
acid contents were significantly higher in
biscuits prepared with goat milk. Among
the above fatty acids the caprylic content
were the highest. Similarly butyric acid
contents were also high in goat milk
biscuits. Preparation of goat meat biscuits
will supply significantly more palmitic
acid and linoleic acid. Linolenic acid was
high in the goat milk biscuits. Similar
trend was observed for nervoic acid. Ratio
of SFA/MUFA was high in goat milk
biscuits and PUFA/SFA ration was
significantly high. SAF/PUFA ratio was
significantly low than the control biscuits.

Texture profile analysis was carried out in
the nuggets added with Moringa pod
powder. Significant differences were
observed among the various parameters
of textural profile. Addition of 1%
moringa resulted in low hardness value
than the other products. Similar trend was
observed
for
the
fracturability,
adhesiveness
and
springiness.
Cohesiveness and chewiness were also
low than the control.
Sensory evaluation scores are presented in
Table 2. Appearance scores and overall
acceptability scores were significantly
higher for Moringa pod powder added
nuggets. All other parameters were non‐
significant. Addition of any fiber content
in the meat products allows the product to
withhold moisture and therefore, more
acceptable and juicier.

Significantly higher scores were received
for flavor, texture in the biscuits prepared
using goat meat. Non‐significantly higher
scores were also received for the above
product. Overall goat milk biscuits
received lower score and it is due to its
hard texture.

Effect of addition of lemon albido fiber on
the quality of goat meat nuggets aere
presented in Table 3. Addition of lemon
albido did not significantly increase the
moisture or product yield. All the
parameters except the protein content
were non‐significant in the product. No
significant differences were observed in
the product pH also.

Standardization of the formulation
for dietary fibre enriched goat meat
nuggets
Effect of addition of Moringa pod powder
and lemon albido as a source of dietary
fiber was carried out. Quality of goat meat
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Table 1: Effect of Moringa pod powder as dietary fibre inclusion on quality of goat
meat emulsion and nuggets
Parameters

Control

0.5% Moringa

1.0% Moringa

pH emulsion

6.15±0.02

6.15±0.02

6.18±0.03

Emulsion stability

83.97±1.45

85.29±1.24

86.27±0.70

pH Nuggets

6.28±0.01

6.29±0.01

6.30±0.01

Product Yield, %

90.02±1.01

88.88±2.36

92.21±0.64

Nuggets Moisture, %

62.48±2.38a

66.31±0.86ab

68.19±0.32b

Nuggets Fat, %

10.24±0.47

9.28±0.94

9.31±0.27

Nuggets Ash, %

2.22±0.09a

2.50±0.06b

2.57±0.10b

Nuggets Protein, %

16.10±0.80

16.09±0.48

15.82±0.45

Table 2: Effect of Moringa pod powder as dietary fibre inclusion on sensory attributes
of goat meat nuggets
Parameters

Control

0.5% Moringa

1.0% Moringa

Appearance

7.08±0.13a

7.17±0.12ab

6.69±0.18b

Flavour

7.03±0.25

6.81±0.23

6.67±0.22

Juiciness

6.47±0.19

6.50±0.26

6.36±0.25

Texture

6.50±0.20

6.81±0.23

6.22±0.22

Overall palatability

6.67±0.12a

7.42±0.13b

6.94±0.17a

Table 3: Effect of lemon albido on quality of goat meat nuggets
Parameters

Control

5% Albedo

10% Albedo

Emulsion pH

6.09±0.03

6.10±0.02

6.10±0.01

Emulsion stability, %

90.70±0.62

89.69±0.71

89.27±0.41

Product yield, %

92.54±0.25

92.86±0.21

93.08±0.27

Nugget pH

6.20±0.02

6.20±0.02

6.21±0.03

Nugget moisture, %

65.21±0.74

65.28±0.93

67.26±0.20

Nugget fat, %

10.67±0.51

10.84±0.38

10.32±0.56

Nugget protein, %

14.54±0.10b

14.89±0.06a

14.99±0.11a

Nugget ash, %

1.99±0.01

2.01±0.02

1.97±0.02

Similarly, the effect of addition of lemon
albido fiber on the quality of goat meat
nuggets was studied. Addition of fresh
lemon albido fiber significantly affected
the hardness of the product (Table 4). The
same affected the springiness and
therefore chewiness. All other parameters
remained non‐significant. The trend was
different as compared to that of Moriga

pods powder as fiber. In the later case the
fiber was dry. This could be the reason for
the difference in the quality parameters.
There were differences in the texture
profile; the panelists could not able to
differentiate such minute variations. The
overall acceptability rates declined as the
percentage of addition of lemon albido
increased in the composition.
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Table 4: Effect of lemon albido on texture profile of goat meat nuggets
Parameters
Hardness
Fracturability

Control
116.20±5.76a

5% Albedo
102.96±3.60b

0.11±0.00

0.11±0.00

10% Albedo
102.26±2.92b
0.11±0.01

Adhesiveness

‐0.03±0.01

‐0.09±0.04

‐0.03±0.01

Springiness

0.86±0.01a

0.85±0.01ab

0.82±0.01b

Cohesiveness

0.41±0.01

0.42±0.01

0.41±0.01

Gumminess

47.54±2.59

43.53±1.67

41.60±1.90

Chewiness

41.07±2.46a

36.94±1.58ab

34.26±1.83b

Non‐significant differences were observed
in the texture profile. Enrichment of
almond nuts increases the hardness and
fracturability. It may be due to the low
moisture content in the product. Shear
force and work of shearing were also non‐
significantly high. Effect of almond
enrichment on the fatty acid profile of
goat meat nuggets were evaluated (Table
3).

Studies on Almond Nut enriched
goat meat nuggets
Almond nut was used to enrich the goat
meat nuggets. Almond proximate and
fatty acid composition (Table 1) was
studied before using it for enrichment.
Almond composed of 50% fat and 20%
protein. Major fatty acids were oleic (68.67
mg/g) and linoleic acid (21.11 mg/g).
Among the fatty acids MUFA percentage
was high followed by PUFA and SFA.
Effect of almond supplementation on
quality of goat meat nuggets are
presented in Table 2. Significant
differences were observed in the emulsion
characteristics. Addition of almond
increases the emulsion pH, emulsion
stability, protein and fat content. Moisture
content decreases due to the addition of
almond. Similar trend was observed in the
product yield. Whereas, the moisture
content of the product was different. The
control product retained more water than
the almond enriched product.

Linoleic acid and DHA contents were
significantly higher than the control
products. Similarly the nervoic acid
content was significantly high in 2.5%
almond enriched nuggets. Total per cent
SFA were lower and MUFA were high. %
n3 PUFA was significantly high in 2.5%
almond enriched nuggets. N6/N3 PUFA
ratio was significantly high in 5% almond
enriched goat meat nuggets. SFA/MUFA
ratio was non‐significant. No significant
differences were observed. Overall
acceptability scores were rated as good.

Table 1: Proximate composition and major fatty acids of almond
Parameter
Proximate composition
Major Fatty acids (mg/g)
SFA (%)
8.951±0.449

Moisture

Fat

Protein

Ash

5.048±0.029

50.820±0.167

19.923±0.136

3.02±0.05

Palmitic acid

Stearic acid

Oleic acid

Linoleic acid

7.314±0.240

1.256±0.218

68.678±0.904

21.114±0.767

MUFA (%)

PUFA (%)

n‐3 PUFA(%)

n‐6 PUFA (%)

69.479±0.880

21.570±0.799

0.231±0.028

21.229±0.777
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Table 2: Effect of almond supplementation on quality of goat meat nuggets
Parameters

Control

2.5% Almond

5% Almond

pH

6.22±0.03

6.32±0.03a

6.34±0.01a

Stability %

89.58±0.62c

92.01±0.22b

93.54±0.19a

Moisture %

67.03±0.06a

65.52±0.13b

64.46±0.20c

Protein %

9.56±0.29c

11.73±0.68b

14.09±0.36a

Fat %

11.12±0.08c

12.67±0.19b

13.21±0.14a

Ash %

2.33±0.01c

2.38±0.01b

2.61±0.02a

Emulsion
b

Product
Yield

95.36±0.31a

97.46±0.43b

95.72±0.17a

pH

6.38±0.01b

6.39±0.01b

6.43±0.01a

Moisture %

66.44±0.29a

65.47±0.58a

63.82±0.40b

Protein %

10.97±0.50c

13.62±0.24b

15.74±0.71a

Fat %

13.45±0.20c

14.38±0.29b

15.36±0.14a

Ash %

2.36±0.02b

2.39±0.02b

2.51±0.03c

Expressible water %

10.33±0.40a

8.58±0.76b

10.68±0.20a

Table 3: Effect of almond supplementation on fatty acid profile of goat meat nuggets
Fatty acids

Control

2.5 %

5.0%

SFA (%)

25.71±2.02

24.42±2.43

22.85±1.66

MUFA (%)

31.93±1.88a

37.35±1.07a

43.74±2.46b

PUFA (%)

36.89±3.81

32.73±4.10

26.51±2.12

n‐3 PUFA (%)

16.70±3.54a

15.28±2.27a

6.39±1.55b

n‐6 PUFA (%)

20.01±1.76

15.64±1.37

18.19±1.28

SFA/MUFA

0.82±0.09a

0.65±0.07ab

0.54±0.06b

SAF/PUFA

0.73±0.08

0.87±0.22

0.89±0.12

PUFA/SFA

1.46±0.16

1.47±0.28

1.19±0.13

n‐6/n‐3 PUFA

1.42±0.18a

1.22±0.32a

4.06±1.31b

different treatments due to addition of
herbs. All the products were packed
aerobically and under vacuum and were
kept under refrigeration at 4±1°C. All the
products including the control were not
spoiled till 14 days of storage.
Standardization of the formulation for
herbal goat milk Kulfi (Indian Ice cream).

Standardization of the formulation
for herbal based goat meat nuggets
and shelf life evaluation
Formulation for the herbal based goat
meat nuggets were standardized using the
following herbs (CIRG‐GPT Herb or CGH
1, 2 and 3). Proximate composition is
presented in Table 1. No significant
differences were observed among the
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laboratory, overall sensory evaluation
scores were studied. The product was
rated as “Good”.

Standardization of the process of
preparation of herbal goat milk
kulfi (Indian Ice cream)
With

the

available

facilities

in

the

Table 1: Proximate composition of different herbs based goat meat nuggets
Parameters

Control

0.25 % CGH 2

0.5% CGH 2

0.25 % CGH 3

CGH 1

pH

6.28±0.02

6.32±0.01

6.27±0.03

6.29±0.02

6.25±0.04

Yiled (%)

92.45±0.52

91.52±0.68

91.87±0.72

92.36±1.02

91.78±1.06

Moisture(%)

68.46±0.23

69.89±0.52

68.85±0.41

68.67±0.39

69.53±0.47

Protein(%)

13.74±0.18

14.44±0.12

14.76±0.14

14.08±0.21

14.57±0.26

Fat(%)

8.88±0.08

8.35±0.11

9.18±0.12

9.07±0.09

8.82±0.06

Ash(%)

2.26±0.06

2.18±0.02

2.09±0.04

2.32±0.03

2.30±0.04

CGH: CIRG‐GPT Herb (Coded)

capacity (less water extracted upon
pressure applied) and hence lower
cooking loss during cooking. Meat from
neck and shoulder had significantly
higher fat content than meat from leg cut.
A 100 gm meat from leg cut had 132.62
Kcal/100g energy and meat from neck and
shoulder cut had 145.15 Kcal/100g energy.
From this study, it is concluded that there
is non‐significant differences in the meat
quality between meat from high value and
low value cuts.

XI/NFR&PT‐3‐2:
Evaluation
of
carcass traits, meat quality and
products from goat meats
A.K. Das, V. Rajkumar, A.K. Verma and
R.B. Sharma

Quality evaluation of fresh meat
from low (neck and shoulder) and
high value (leg) cuts
In
this
study,
the
analysis
of
physicochemical quality and fatty acid
profile of fresh goat meat obtained from
low value (neck and shoulder) and high
value (leg) cuts was tried in order to
observe the differences and effect of these
differences
on
the
quality
and
acceptability of goat meat product. There
were no significant differences in pH,
moisture, protein, water holding capacity,
cooking loss and total pigment of goat
meat from low and high value cuts. Meat
from low value cuts showed non‐
significantly lower moisture and higher
protein content. Meat from neck and
shoulder had higher total meat pigment
than meat from leg. Meat from neck and
shoulder showed higher water holding

Fatty acid profile of meat revealed no
significant differences between high and
low value cuts. Meat from neck and
shoulder had higher percentage of
saturated fatty acid than meat from leg
cut. But total mono‐unsaturated and
polyunsaturated fatty acids were found
high in meat from leg cut. Non‐
significantly higher content of omega 3
fatty acids were present in meat from neck
and shoulder cut, whereas, leg cut
contained higher amount of omega 6 fatty
acids. Considering individual fatty acids
composition, meat from neck and
shoulder had high amount of myristic
acid, palmitic acid and low amount of
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Meat emulsions from low value cut had
significantly higher fat and ash content.
Goat meat nuggets from high value cut
had higher yield than product from low
value cut. Nuggets from low value cut
had higher moisture content than from
high value cut. Protein, fat and ash
percentage in meat nuggets were not
significantly different from low and high
value cuts. Textural analysis of nugget
from low and high value cuts is presented
in Table 2. Results showed that there were
no significance differences between
nuggets from low and high value cuts.
Nuggets from low value cut had higher
hardness, springiness and chewiness than
nuggets from high value cut.

stearic acid and oleic acid. Meat from leg
cut had high linoleic acid and
ecospentrionic acid. Fatty acids profile of
these meats showed little variation.

Quality of goat meat nuggets
prepared from meat of low and high
value cuts
After analysis of physicochemical and
fatty acid profile of meat from low and
high value cuts, was utilized into product
formulation in order to observe the impact
of utilizing such meat components on the
end product quality. There were no
significant difference in pH, emulsion
stability and moisture of raw emulsion
prepared from high and low value cuts.

Table 1: Quality characteristics of meat from high and low value cuts.
Parameters

High value

Low value

pH
Moisture (%)
Protein (%)
Fat (%)
Ash (%)
Water holding capacity
Cooking loss (%)
Total pigments (ppm)
Energy (Kcal/100g)

5.67±0.07
76.43±0.26
20.18±0.26
1.38±0.06b
1.12±0.06
68.42±1.55
34.25±0.36
122.57±6.56
132.62±4.13

5.78±0.06
74.83±0.30
20.78±0.27
2.05±0.26a
1.06±0.050
66.53±0.89
32.87±0.24
132.82±9.11
145.15±3.86

(*p<0.05)

Table 2: Fatty acid* profile (Mean±SE) of meat from high and low value cuts
Fatty acids

High value

Low value

% Saturated fatty acids (SFA)

46.27±3.26

49.95±3.24

% Monounsaturated fatty acids (MUFA)

32.41±3.07

30.49±3.13

% Polyunsaturated fatty acids (PUFA)

21.24±2.41

19.57±3.89

%n3 PUFA

4.09±0.84

9.59±4.50

%n6 PUFA

16.15±1.95

10.64±1.25

SFA/MUFA

3.17±0.90

2.44±0.78

SAF/PUFA

3.16±0.46

3.71±0.49

PUFA/SFA

0.46±0.27

0.39±0.16

n‐6/n‐3 ratio

3.95±0.75

1.11±0.83

*Percentage of total fatty acids
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Table 3: Chemical composition of nuggets with meat from high and low value cut
Parameters

High value

Low value

pH

6.12±0.04

6.18±0.02

Stability (%)

86.71±1.81

86.24±1.62

Moisture (%)

69.27±0.25

68.48±0.36

Protein (%)

13.83±0.37

13.45±0.17

Fat (%)

9.69±0.22b

10.41±0.43a

Ash (%)

2.18±0.07b

2.24±0.06a

Yield (%)

94.15±0.60

93.59±0.74

pH

6.22±0.02

6.30±0.03

Moisture (%)

67.11±0.23b

68.38±0.44a

Protein (%)

13.85±0.22

14.79±0.36

Fat (%)

10.89±0.18

11.13±0.39

Ash (%)

2.18±0.03

2.20±0.04

Emulsion

Nuggets

(*p<0.05)

had 32.11% neutral detergent fibre, 25.35%
acid detergent fibre and 6.76% of
hemicelluloses.

Textural studies showed that product
prepared with meat from different cuts
had little influence on final texture of the
products. Sensory evaluation panel could
not differentiate the nuggets prepared
from high value and low value cuts. But
the nuggets prepared from high value cuts
received non‐significantly higher scores
than from low value cuts. Overall
acceptability scores for the nuggets from
high and low value cuts were rated as
very good with 7.24 and 7.10 scores,
respectively for high and low value cuts.

Effect of bael pulp extract residue as
source of dietary fibre at 0.25% and 0.5%
levels on quality of goat meat emulsion
and nuggets (Table 2). There were
significant differences in pH, emulsion
stability of control and bael pulp extract
residue incorporated goat meat emulsion.
Emulsion without bael fibre had signifi‐
cantly lower pH value than emulsion with
0.5% bael pulp fibre. But pH of control
emulsion and emulsion with 0.25% bael
fibre did not differ significantly. Bael pulp
extract residue as a new source of dietary
fibre significantly improved the emulsion
stability probably due to water binding
capacity. Emulsion without bael fibre had
lowest emulsion stability.

Bael extract residue as a novel
source of dietary fibre in goat meat
nuggets
In this study, incorporation of bael pulp
extract as a novel source of dietary fibre in
meat products was attempted. First of all,
fibres present in the bael pulp extract
residue were analyze (Table 1). Results
showed that bael pulp extract residues
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Table 1: NDF, ADF and Hemicellulose of
bael extract residue
Parameters

bael dietary fibre had significantly lower
hardness as compared to control nuggets.
Nuggets with 0.25% bael fibre though had
lower hardness compared to control
sample but it was not significant different.
Goat meat nuggets with bael fibre had
non‐significantly lower gumminess and
chewiness than control nuggets. It was
observed that addition of bael fibre did
not significantly affect the sensory scores
of the product upto 0.5% dried powder
incorporation level. Increase in the
incorporation level of bael fibre in the goat
meat nuggets from 0.25% to 0.5%, non‐
significantly increased the flavour and
texture scores indicating that addition of
fibre increases the water retaining
capacity and improves the flavour due to
its natural characteristics. As compared to
the control nuggets, addition of bael fibre
non‐significantly increased the sensory
scores indicating that bael fibre can be a
good source of unconventional dietary
fibre.

Values

Neutral detergent fibre (%)

32.11±0.34

Acid detergent fibre (%)

25.35±0.18

Hemicelluloses (%)

6.76±0.26

Results indicated that addition of bael
fibre significantly improved the cooking
yield of nuggets. Though there were no
significance difference in pH, moisture,
protein, fat and ash percentage between
control and treated nuggets, but nuggets
with bael fibre showed higher protein
percentage
than
control.
Higher
expressible water means lower water
holding capacity during centrifugation.
Nuggets with 0.5% bael fibre had
significantly
higher
water
holding
capacity than control and 0.25% bael fibre
incorporated nuggets. This might be due
to water retention capacity of bael fibre
incorporated nuggets. Bael fibre addition
improved tenderness of goat meat
nuggets. Goat meat nuggets with 0.5%

Table 2: Effect of bael extract residue as new source of dietary fibre on quality of goat
meat emulsion and nuggets
Parameters
Emulsion
pH
Stability (%)
Moisture (%)
Protein (%)
Fat (%)
Ash (%)
Nuggets
Yield (%)
pH
Moisture (%)
Protein (%)
Fat (%)
Ash (%)
Expressible water (%)

Control

0.25%

0.5%

6.26±0.01b
83.59±0.32b
66.20±0.74
13.86±0.021
9.36±0.16
1.92±0.003

6.27±0.01ab
85.02±0.49a
66.32±0.17
14.52±0.018
9.75±0.27
1.95±0.008

6.29±0.01a
85.69±0.45a
67.01±0.92
14.49±0.25
9.24±0.20
1.93±0.009

91.48±0.55b
6.36±0.01
61.28±0.57
14.56±0.31
11.22±0.31
2.08±0.005
16.67±1.16a

93.52±0.67a
6.37±0.01
61.86±0.56
15.29±0.44
10.46±0.11
2.17±0.002
15.34±0.52a

93.87±0.83a
6.38±0.01
62.78±0.31
15.25±0.11
10.85±0.12
2.16±0.004
12.26±0.73b

Mean bearing different superscripts in a row differ significantly.
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Table 3: Effect of bael extract residue as source of dietary fibre on texture profile of
goat meat nuggets
Parameters

Control

0.25%

0.5%

Hardness

89.36±2.98a

81.27±40.9ab

76.34±2.26b

Fracturability

0.11±0.003

0.12±0.005

0.12±0.007

Adhesiveness

‐0.04±0.01

‐0.03±0.01

‐0.02±0.01

Springiness

0.77±0.01

0.75±0.03

0.72±0.02

Cohesiveness

0.359±0.02

0.336±0.02

0.338±0.02

Gumminess

32.22±1.60

27.24±1.32

25.86±0.98

Chewiness

24.70±1.44

20.61±1.40

18.57±0.87

Mean bearing different superscripts in a row differ significantly.

2 and as per expectation low fat goat milk
paneer had significantly higher hardness
than full fat paneer because the fat in
product is responsible for the smoothness
or tenderness. Fat is responsible for the
oiliness and therefore the mouth coating.
Accumulation of casein micelles is
responsible for the firm texture of low fat
paneer. In case of full fat paneer fat
globules prevent this accumulation and
thus improve product texture. Other
textural parameters like adhesiveness,
gumminess and chewiness were also
significantly higher in low fat paneer.

Pilot Project: Nutritional quality
evaluation of full fat and low fat
goat milk paneer
A.K. Verma, A.K. Das and V. Rajkumar
Chemical composition of fresh and
skimmed Barbari milk was studied with
the aim of developing low fat goat milk
paneer. As expected there was a
significant difference in the fat and total
solids (TS) content. Skimmed milk had
significantly lower fat (0.57%) and TS
(8.72%) content. In this experiment by
centrifugation the fat content was reduced
up to 4%. Fresh milk had 4.56, 8.65, 13.21,
3.04, 4.71 and 0.68% fat, SNF, TS, protein,
lactose and ash content respectively. Both
the milk were used for the preparation of
goat milk paneer as per the standard
procedure.

Perusal of individual fatty acid contents
revealed that full fat paneer had
significantly high Caproic, Caprylic,
Capric, Undecanoic, Lauric, Tridecanoic,
Myristic, Heptadecanoic, Tricosanoic,
Lignoceric, Cis‐10‐Pentadecanoic, Cis‐10‐
Heptadecanoic,
Arachidonic,
Eicosapentaenoic and Cis‐Eicosatrienoic
acids (Table 3). All other fatty acids were
non‐significantly high in the full fat
paneer.

Proximate composition of low fat and full
fat paneer is presented in Table 1. It has
been
observed
that
proximate
composition was significantly different in
these
products.
Significantly
high
moisture, protein and ash contents were
recorded in the low fat paneer as it
suitably suggests its character in the
name. Texture profile scores of low fat
and full fat paneer are presented in Table

Total
fatty
acids
contents
were
significantly different. Full fat paneer had
146 mg fatty acids per gram of Paneer,
which is almost five times higher than the
low fat paneer. Cream separation by

70

content was 41%. As usual the full fat
paneer had significantly high content of
omega 3 fatty acids and similar trend was
observed for the omega 6 fatty acids also
(Table 4). Eicosatrienoic Acid content was
high (3.84 mg/g) in the full fat paneer
among the omega 3 fatty acids.
Eicosadienoic Acid was high (0.79 mg/g)
in the full fat paneer among the omega 6
fatty acids.

centrifugation and further processing in to
paneer leads to loss of Saturated Fatty
acids (SFA) up to 21% in Barbari goat
milk. Full fat paneer had 103 mg/g of SFA
whereas; low fat paneer had 20 mg/g. On
the other hand MCT loss was 5.5%. Full
fat paneer had 61 mg/g of MCT whereas;
low fat paneer had only 9 mg/g. MUFA
loss was 2% and loss of PUFA was up to
0.12%. Of the total fatty acid content of
fresh Barbari goat milk paneer, MCT

Table 1: Proximate composition of low fat and full fat Barbari goat milk paneer
Parameters

Low fat paneer

Full fat paneer

Moisture (%)

52.80±0.26a

43.79±0.30b

Fat (%)

1.01±0.10b

27.91±0.24a

Protein (%)

42.33±1.46a

20.64±1.60b

Ash (%)

2.86±0.10a

1.73±0.03b

233.80±2.77b

390.21±1.84a

Energy (Kcal/100g)
(*p,0.05; **p<0.01)

Table 2: Textural properties of low fat goat milk paneer
Parameters

Low fat paneer

Full fat paneer

88.02±3.93a

25.99±0.72b

Fracturability

0.11±0.01

0.12±0.00

Adhesiveness

‐0.05±0.01a

‐0.19±0.05b

Springiness

0.87±0.00

0.86±0.00

Cohesiveness

0.75±0.01

Hardness

0.69±0.01

Gumminess

65.69±3.15

a

17.89±0.64b

Chewiness

57.26±2.76a

15.31±0.59b

Shear force

16.88±1.51a

5.00±0.30b

Work

9.75±0.90a

3.35±0.19b

(*p,0.05; **p<0.01)

Table 3: Fatty acids (mg/g) # profile of low fat and full fat goat milk paneer
Parameters

Low fat paneer

Full fat paneer

Butyric acid (C4:0)

1.79±0.21

6.00±2.64

Caproic Acid (C6:0)

0.81±0.09

b

6.25±0.47a

Caprylic Acid (C8:0)

1.20±0.26b

9.08±0.77a

Capric Acid (C10:0)

3.80±0.96b

30.29±2.90a

Undecanoic Acid (C11:0)

0.03±0.01b

0.33±0.08a

Lauric Acid (C12:0)

1.47±0.40b

8.74±2.33a

Tridecanoic Acid (C13:0)

0.02±0.01b

0.18±0.02a
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Myristic Acid (C14:0)

3.14±0.94b

17.70±4.41a

Pentadecanoic Acid (C15:0)

0.21±0.06

5.63±3.99

Palmitic Acid (C16:0)

5.68±2.53

14.43±5.56

Heptadecanoic Acid (C17:0)

0.23±0.06

b

0.65±0.11a

Stearic Acid (C18:0)

2.27±0.50

2.38±1.67

Tricosanoic Acid (C23:0)

0.01±0.00

b

0.15±0.04a

Lignoceric Acid (C24:0)

0.04±0.02b

0.43±0.08a

Myristoleic Acid (C14:1)

0.21±0.06

5.63±3.99

Cis‐10‐Pentadecanoic Acid (C15:1)

0.07±0.02b

0.62±0.07a

Pamitolic Acid (16:1)

0.33±0.10

0.63±0.15

Cis‐10‐Heptadecanoic Acid (C17:1)

0.10±0.04b

1.19±0.22a

Oleic Acid (18:1n9c)

5.48±2.56

14.96±4.97

Linoleic Acid (C18:2n6)

0.73±0.26

0.48±0.10

Alpha‐Linolenic Acid (C18:3n3)

0.02±0.01

0.49±0.36

Eicosadienoic Acid (C20:2n6)

0.02±0.00

0.79±0.48

Arachidonic Acid (C20:4n6)

0.13±0.04

b

0.67±0.13a

Docosadienoic Acid (C22:2)

0.07±0.07

0.18±0.09

Eicosapentaenoic Acid (C20:5n3)

0.15±0.11b

3.87±0.45a

Cis‐Eicosatrienoic Acid (C20:3n3)

0.07±0.02b

0.69±0.23a

Docosahexaenoic Acid (C22:6n3)

0.03±0.02

0.15±0.03

Total Fatty acids (FA)

28.63±8.41

SFA

20.88±5.23b

103.06±±10.89a

MUFA

6.25±2.74b

33.55±8.83a

PUFA

1.31±0.45b

9.19±1.70a

MCT

9.09±1.57b

60.69±6.57a

b

145.58±16.19a

#Milligrams per gram of goat milk paneer (*p<0.05; **p<0.01)

Table 4: Different omega fatty acids (mg/g) profile of low fat and full fat goat milk
paneer
Parameters

Low fat paneer

Full fat paneer

Alpha‐Linolenic Acid (C18:3n3)

0.02±0.01

0.49±0.36

Eicosapentaenoic Acid (C20:5n3)

0.07±0.02

b

0.69±0.23a

Cis‐Eicosatrienoic Acid (C20:3n3)

0.15±0.11b

3.87±0.45a

Docosahexaenoic Acid (C22:6n3)

0.03±0.02b

0.15±0.03a

Linoleic Acid (C18:2n6)

0.73±0.26

0.48±0.10

Linolenic Acid (18:3n6)

0.04±0.01

0.14±0.10

Eicosadienoic Acid (C20:2n6)

0.02±0.00

0.79±0.48

Arachidonic Acid (C20:4n6)

0.13±0.04

0.67±0.13a

Omega 3 fatty acids

Omega 6 fatty acid

#Milligrams per gram of goat milk paneer (*p<0.05; **p<0.01)
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Network Programme on Veterinary
type culture–Rumen microbes

Cultivation
of
Microcrystalline
Cellulose Degrading Bacteria

U.B. Chaudhary, T.K. Dutta and V.K.
Gupta
Research project at CIRG, Makhdoom
with its lead center at Veterinary type
culture institute Hisar (Haryana) was
sanctioned by the ICAR with the aim to
act as a national repository of
microorganisms including recombinant
cultures and plasmids Identification,
characterization and documentation of
animal microbes and conservation,
maintenance surveillance and utilization
for R&D. CIRG unit is mainly
emphasizing upon isolation of the
anaerobic cellulose degrading bacteria
from the rumen of goat fed high roughage
diet using selective medium for cellulose
degradation, microscopic and biochemical
characterization and enzyme profile
isolated microbes and effect of selected
isolates on in vitro feed degradation.
Rumen liquor from grazing goats
maintained under intensive systems of
feeding management and feaces from Blue
bulls were collected for identification of
fiber degrading bacteria. The isolates of
microcrystalline
cellulose
degrading
bacteria from these two breeds were
cultivated and isolated. Enzyme profile of
these
isolates
with
respect
of
Microcrystaline cellulase and Avicelase
has been studied. DNA of all the isolates
has been extracted and PCR for
amplification of specific gene using
specific primers is in progress for
identification and Characterization of
isolates at molecular level.

For isolation of Microcrystalline cellulose
degrading bacteria in the rumen liquor
samples of goats, maintained under semi
intensive system of feeding management,
Anaerobic culture medium was used for
cultivation of fiber degrading bacteria.
Preparation of growth media and
incubation was done under anaerobic
condition (Carbon dioxide and Nitrogen).
Total nineteen isolates of microcrystalline
cellulose degrading bacteria were isolated
from rumen of goats maintained under
semi intensive system of feeding
management. Culture of these isolates is
being maintained for its further
characterization at molecular level.
Carboxy methylcellulase (n mol/min/ml)
and avicelase activity (n mol/min/ml)
exhibited by these isolates were estimated
using biochemical analysis. Results
indicated a range of 33.33‐128.71 (n
mol/min/ml) of carboxy methyl cellulase
and 3.70‐109.26 (n mol/min/ml) avielase in
the culture supernatant of thee isolates.
Isolate MCB‐10, isolated from goat rumen
was found most efficient, exhibiting,
128.71 and 100.00 units of Carboxy
methylcellulase
and
avicelase
respectively.
Four
isolates
of
microcrystalline
degrading bacteria were isolated from the
faeces of Blue bulls. Carboxy methyl‐
cellulase activity of these isolates ranging
38.89‐66.67 (n mol/min/ml). Correspond‐
ing values in case of avicelase were
ranged from 32.87‐33.76 (n mol/min/ml).
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determination of their t½, dry matter and
organic matter digestibility in this project
were tested for methane production (ml/g
dry matter) at their corresponding t½
using in vitro gas production test. Among
straw, highest methane production (ml/g
DM) was observed with arhar straw
(24.63) while lowest was observed with
guar straw (4.2). In case of leaves,
methane production (ml/g DM) at their
corresponding t1/2 varied from 1.65 to 7.18.
The methane production (ml/g DM) of
barley grains, bajra grain and wheat bran
was 14.18, 15.71 and 1.45 respectively. The
pelleted feed produced 2.7 (ml/g DM)
methane at their corresponding t1/2 period.
The methane production (ml/g DM)
varied from 1.32‐12.08 in different
combination of feeds. The estimation of
methane production of other feeds and
their combination which are being used as
favourite goat feed are in progress.

Network Programme on Estimation
of
methane
emission
under
different feeding systems and
development
of
mitigation
strategies
U.B. Chaudhary and M.K. Tripathi

Determination of in vitro methane
production at t½ of different feeds
and their combinations
A number of feed resources like crop
residues (gram straw, arhar straw, wheat
straw, lobia straw and guar straw), top
feeds (peepal leaves, neem leaves, ber
leaves, siris leaves, subabool leaves, remja
leaves, chonkra leaves, sahtoot leaves and
mixed leaves), energy and protein
supplements (barley grains, bajra grain,
wheat bran), compound feed (concentrate
pellet) and their different combinations
which were tested previously for
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ANIMAL HEALTH DIVISION
XI/GH‐1
Monitoring
surveillance of important
diseases in India

presence of the antibodies against FMD
virus. The vaccination of goats for FMD
was however a regular feature showing
increase in coverage i.e. from 4.32% in
2006‐07 to 8.65% in 2009‐10.

and
goat

D.K. Sharma, V.K. Gupta, Ashok Kumar,
V.S. Vihan, K. Gururaj (up to Sept. 2010),
N. Shivasaranappa, M.N. Reddy and A.K.
Misra
During the period under report, visits
were made to state animal disease
monitoring agency i.e. Animal Husbandry
Directorates along with the AICRP goat
centers. Information were however
collected from Jharkhand, West Bengal,
Kerala and Karnataka from secondary and
primary sources. The faecal samples were
also collected and laboratory examination
was conducted for diagnosis of the
parasitic infections.

PPR‐ A total 363 outbreaks of PPR were
reported over last 3 years (2007‐2010) in 14
districts in WB. Malda and Purulia
districts were observed with highest
number of outbreaks i.e. 59 and 50,
respectively during this period. The
disease
outbreaks
were
observed
throughout the year however, they were
more frequent in April to June, the highest
being in June 2009‐10. The highest
mortality of 10.23 per cent was in
Murshidabad where morbidity was 50.00
per cent. The highest number of outbreak
was reported from Malda district
followed by Burdhman, 24 Dakshin
Parganas, Dinajpur and Birbhum districts.
Surprisingly no PPR incidence was
reported from Purbi Midinipur, South 24
parganas, Uttar Dinajpur and Coochbehar
districts for consecutive 3 years. A total of
32 samples collected from WB and result
is awaited. During current year, a total of
11 outbreaks of PPR were reported from 5
districts during month of October 2010.

West Bengal
A total of 15 million goats of 19 districts of
West Bengal make 40.28% of the total
livestock of the state. Of the noticeable
prevalent diseases in country the diseases
like PPR, Caprine pox, Blue tongue, FMD
are reported on routine basis.
FMD‐ For last 3 years i.e. 2007‐2010 a total
of 561 outbreaks of FMD were reported in
West Bengal (WB). Most of these
outbreaks were however from bovine. The
separate data for goats have not been
recorded. The common serotypes were ‘O’
(72.65%), ‘Asia‐1‘ (0.19%) and ‘A’ (0.19%).
Of the 19 total districts of WB 17 reported
outbreaks of FMD. The morbidity and
mortality during outbreaks ranged 3.71‐
7.20 and 0.01‐0.05%, respectively. Of the
total 32 samples of blood sera collected
from WB (district‐Nadia) 12.5 per cent
were found to be sero‐positive for the

Goat Pox‐ In all 154 outbreaks of goat pox
were reported from WB during last 3
years period i.e. from 2007‐10. Information
collected during this period revealed the
morbidity and mortality ranged 6.09‐8.21
and 0.48‐0.92 per cent, respectively. Most
of the outbreaks observed during last 5
years were from 5‐6 districts. Month‐wise
observations revealed that most of the
outbreaks (10) in 2009‐10 were in the
month of February followed by December
(9), May (7) and October (7). During

75

current year i.e. 2010‐11, 4 outbreaks of
goat pox were reported from Hooghly and
Birbhum district. The disease was
however seems to be endemic to some
district and/or under reported.

12
faecal
samples.
Serological
investigations of the samples revealed that
6 samples were positive for Brucella
antibodies showing sero‐prevalence of 20
per cent. Common ailments reported by
the farmers were diarrhea, maggot wound
and bloat. The samples (sera) were also
tested for antibodies against FMD virus,
however, they were negative.

Blue tongue‐ The secondary data on
disease from WB also revealed that 59.22
per cent (128/225) samples were sero‐
positive for Blue tongue virus antibodies.
The results of serum samples collected
from AICRP field unit are however,
awaited.

Karnataka
A total of 20 serum samples (16 goat and 4
sheep) were tested for serum antibodies
against FMD virus and Brucella. Two
samples of goats were found positive for
FMD virus antibodies. These antibodies,
however, were not because of vaccination.
The testing of samples for Brucella
showed that 3 of the 16 goat’s samples
(18.75%) were positive for Brucella
antibodies. The results of PPR, goat pox
and Blue tongue testing are however,
awaited.

Brucellosis‐ State of WB animal disease
monitoring agency is not regular in
monitoring caprice brucellosis. Out of 32
samples collected from the state, however,
showed that 21.8 per cent were sero‐
positive for Brucella anti bodies.

Jharkhand
In Jharkhand, the state animal disease
monitoring was very poor and almost no
reporting was done. The goats were
vaccinated for some diseases. However,
reporting of any outbreak was not there.
The serum samples collected from AICRP
Black Bengal goat unit at Bainko village in
Singhbhum district were tested for goat
diseases viz., PPR, FMD, Caprine pox,
Blue tongue. During screening 22.2%
samples were found sero‐positive for
Brucella antibodies. A total of 17 serum
and 20 faecal samples were tested for
various diseases including parasitic
infection.

Outbreaks
Total 6 outbreaks were attended in local
area in villages like Lohara, Oochagaon,
Hayatpur, Pingri, Chiravalli and Sadabad.
The sero‐prevalence of FMD virus in
samples in Lohara and Hayatpur in sheep
and goat respectively was 20 and 10 and
50 and 6.1 per cent. The serum samples so
obtained were also screened for Brucella
antibodies by SAT. The sero‐prevalence of
Brucella in was 18.36 per cent in
Hayatpur, 20% in Lohara, 25% in
Oochagaon and 31.1 in Naussera village
while sero‐prevalence in sheep was nil in
Hayatpur, 20% in Lohara and 37.5% in
Oochagaon.

Kerala
Personal visit to AICRP centre at Tiruchy,
Kerala resulted in collection of 30 sera and
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Table 1: Brucella screening of samples collected/ received
Place
1.
2.

Kerala
Mandya,
Karnataka
Jhkarkhand
Kolkata
Mathura
y Hayatpur

3.
4.
5.

Samples tested
30
16 (Goats)
04 (Sheep)
18 Goats
32 Goats

Sero‐ positive
20.00 (06)
18.75 (03)
Nil
22.22 (04)
21.87 (07)

49 (Goats)
02 (Sheep)
10 (Goats)
15 (sheep)
8 (Goats)
8 (Sheep)
45 (Goats)

18.36 (09)
Nil
20.00 (02)
20.00 (03)
25.00 (02)
37.50
31.11 (14)

y Lohara
y Oonchgaon
6.

Naussera

Table 2: Parasitic incidence in faecal samples collected from field
Place
Kumher (Rajasthan)
Hayatpur
Oonchagaon
Chirawali
Kerala
Ranchi (Bainko
West Bengal

Total samples
6
18
15
10
11
17
22

Coccidiosis

Bursate

72.2 (13)
93.3 (14)
70.0 (7)

33.33 (6)
6.4 (1)
‐

47.05 (8)
95.45 (21)

11.76 (2)
22.72 (5)

Table 3: Parasitic infections in different goat breeds flocks in Institute
Units

Samples
examined

Jamunapari
Jakhrana
Barbari
Sheep
Goat Health

196
178
108
14
17

Coccidiosis
65.85 (129)
83.70 (149)
61.11 (66)
100.00 (14)
76.47 (13)

Parasitic incidence
Bursate
42.34 (83)
42.69 (76)
26.85 (29)
7.14 (1)
94.11 (16)

Moniezia
1.02 (2)
1.12 (2)
5.55 (6)
‐
‐

Table 4: Age‐wise parasitic infestations in Institute flocks
Jamunapari
Age

Total
Samples
examined

Coccidia
positive

0‐3M

12

>3‐6M

Jakhrana
Bursate
Positive

Total
Samples
examined

Coccidia
positive

83.33
(10)

0.00

2

12

91.66
(11)

0.00

>6‐12M

‐

‐

>12M

172

62.79
(108)

Barbari
Bursate
Positive

Total
Samples
examined

Coccidia
positive

Bursate
Positive

100.00
(2)

100.00
(2)

34

64.70
(22)

14.70
(5)

48

66.66
(32)

77.08
(37)

32

65.62
(21)

31.25
(10)

‐

‐

‐

‐

4

100.00
(4)

100.00
(4)

48.25
(83)

106

68.86
(73)

53.77
(57)

38

81.57
(31)

21.05
(8)
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count on 12 day PT, however, it was for a
while and the OPG picked up again to
show higher value on 26th day PT.
Contrary to it prototype CIRG‐11 was
quite effective to lower down the OPG
count on 12th day. On 26th day all the
animal with initial coccidian oocyst
showed nil OPG count.

GH.3.1: Modulation of caprine
coccidiosis through herbal therapy
D.K. Sharma and Ashok Kumar
Under in‐vivo trials the prepared 2
prototypes CIRG‐11 and CIRG‐12 were
tested for their in vivo efficacy in goats
suffering from the coccidian infection in
natural condition. A total of 17 animals
infected with coccidian infection were
identified and selected for in‐ vivo trial for
CIRG‐11 and 18 kids for CIRG‐12. Their
faecal samples were examined for initial
OPG. The faecal OPG count was also
recorded post treatment. The result of the
trials has been shown in Table 1 and 2.

Further the phytochemical properties of
these extracts were also made to know the
various active constituents present in the
extracts. Analysis showed that Benedict
test was positive in the entire analyzed
sample except in CIRG‐1 and CIRG‐9. It
confirmed the poor state of carbohydrate
in these two extracts. On the other hand
Biuret test was negative in the entire
sample except CIRG‐5.

Table 1: Faecal OPG count in animals
treated with CIRG‐11 Prototype
Initial OPG

12 day PT
OPG

26 Day PT
OPG

1

‐

43

‐

2

54

‐

‐

Ani.
No.

Initial
OPG

12 day PT
OPG

26 day PT
OPG

3

‐

25

‐

1

50

‐

562

4

24

6

‐

2

27

‐

4

5

231

24

‐

3

180

21

2

6

271

70

‐

4

101

1

623

7

70

3

‐

5

203

244

252

8

61

4

‐

6

281

‐

120

9

91

10

‐

7

179

‐

314

10

58

‐

‐

8

10

4

31

11

123

12

‐

9

19

‐

6

12

79

19

3

10

22

‐

60

13

69

38

‐

11

57

12

48

14

50

7

5

12

17

‐

23

15

78

4

‐

13

23

‐

40

16

260

45

4

14

67

3

23

17

38

3

‐

15

28

‐

17

18

52

‐

1

16

37

4

10

17

15

‐

8

S.N.

Table 2: Faecal OPG count in animals
treated with CIRG‐12 Prototype

Both the prototypes were administered in
same doses. The prototype CIRG‐12 was
quite effective in lowering down the OPG
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‐
‐
‐
‐
+
‐
‐

+
+
+
‐

+
‐
+
+
‐
+
‐

+
‐

Biuret

+
+
‐
‐
‐
+
+

Ninhydrin

+
‐
‐
‐
‐
+
+

Fehling

Flavonoids
Alkaline
Reagent

+
+
+
‐
+
+
‐

Proteins

Benedicts

Dragndroff’s

CIRG‐5
CIRG‐4
CIRG‐6
CIRG‐10
CIRG‐1
CIRG‐3
CIRG‐9

Tannins
Phenolic
FeCl3

Hegar

1
2.
3.
4.
5.
6.
7.

Plant
extract

Mayer

S.
No.

Carbohydrate

Glycosides
(legal test)

Alkaloids

+
+
+
+
‐
+
‐

+
‐
+
+
+
+
+

‐
+
+
+
‐
‐
‐

+
‐
‐
‐
‐
‐
‐

Steroids& (R+)
Y+) Salkowaski
Triterpenoids

Table 3: Chemical profile of different plants extracts

Y+
‐
‐
‐
Y+
Y+
Y+

acetate, Chloroform, Ethyl methyl ketone,
Water.

GH: XI/GH‐2.2: Development of
herbal antidiarrhoeal drug for goats

The per cent yield was calculated on as
such
basis
and
their
physical
characteristics
were
also
noted.
Qualitative
chemical
analysis
was
conducted to verify the chemical
constituents for the presences of mainly
flavonoids,
alkaloids,
saponins,
Carbohydrates,
glycosides,
steroids,
tannins and phenolic compounds and
protein and amino acids by standard
methods.

Ashok Kumar, V.K. Gupta, K. Gururaj
(upto Sept 2010) and V.S. Vihan

1. Extract preparation of selected
plants and chemical analysis
Coded plants as CIRG‐1 (leaves), CIRG –
2A (Leaves), CIRG‐2B (Bark), CIRG –3A
(Leaves), CIRG‐3 B (Bark), CIRG‐4
(leaves), CIRG‐5 (leaves) and CIRG‐6
(leaves) were finally selected and tested
for bioactivity as antibacterial. Only two
prototypes were finalized for clinical trials
after studying the chemical compatibility.
Extracts were prepared by Soxhlet
extraction under low temperature (25‐
30°C) for up to 24 cycles. The recovery of
solvent was done by rotatory vacuum
evaporator (Heidolph, Germany) under
reduced pressure and temperature (4°C).
The concentrated extracts were air dried
and stored at 4°C. The selected and
effective plants extract under methanolic
solvents were studied for antibacterial
activity. Some of the plants were
fractioned by the solvents to improve the
bioactivity. Solvent‐solvent fractionation
was done in following solvents, in the
order given below; Petroleum ether Ethyl

2. Isolation and characterization of
E.coli
E.coli was isolated from faecal samples of
Barbari and Jamunapari goat breeds
showing clinical signs of diarrhea and
mastitis were collected from Institute
organized flocks. These isolates were
characterized by using morphological,
biochemical
and
molecular
(PCR)
methods. Besides, reference strains of
Escherichia coli MTCC code 3381 were also
used for the antibacterial study.
Characterized isolates were subjected to in
vitro antibiotic sensitivity as per the disc
susceptibility method in order to find out
the susceptibility and resistance profiles.
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preparation. The fractional effect (FE) of
two extracts X and Y for antibacterial
studies, in terms of their MIC for bacterial
growth was evaluated by using following
way as suggested by Schelz et al., (2006).
The sum of the two fractional effects
called as FE index was calculated for the
combination. The interpretation of FE
index was made. FE index ≤1.0
(Synergistic); FE index = 1.0 (Additive)
and FE index ≥1.0 (Antagonistic).
Combinations of plants were studied for
synergetic activity between plants. Only
four combinations were shown the
enhanced activity, which were further
coded as CIRG comb 1 to 4.

A total of 18 antibiotics (antibiotic discs
from HiMedia) from 9 different groups
were used. Cephalosporins (Cephalexin,
Cephadroxil, Ceftriaxone), Penicillins
(Penicillin G, Amoxicillin, Amoxyclav),
Quinolones (Ciprofloxacin, Norfloxacin,
Enrofloxacin)
Aminoglycosides
(Amikacin, Kanamycin, Gentamicin),
Macrolids
(Roxithromycin,
Erythromycin),
Tetracyclines
(Oxytetracycline),
Nitrofurans
(Furazolidone),
Chloramphenicols
(Chloramphenicol) and Sulphonamides
(Co‐Trimoxazole). The isolates were
showed resistance with commonly used
antibiotic as Ciprofloxacin, Norfloxacin,
Amikacin, Kanamycin, Oxytetracycline,
Furazolidone,
Chloramphenicol,
Ceftriaxone,

In CIRG comb 1 in a definite proportion to
yield a final effective concentration of as
minimum as 1.56 mg/ml of combination,
in comparison to MIC of both individual
extracts of 3.12 and 12.25 mg/ml. This
concentration was found to be capable of
inhibiting a 1x108 CFU/ml bacterial
population of MDR (multi‐drug resistant)
E.coli by disc susceptibility and broth
dilution methods. The preparation
exhibited a strong synergy possessing the
Mean FE Indices±SE of 0.62±0 for E.coli. In
CIRG comb 2, definite proportion to yield
a final effective concentration of as
minimum as 1.0 mg/ml of combination,
capable of inhibiting a 1x108 CFU/ml
bacterial population of E. coli. The
preparation exhibited a strong synergy
possessing the Mean FE Indices±SE of
0.96±0 for E. coli. In CIRG comb 3, an
effective concentration of as minimum as
1.0 mg/ml were calculated in a definite
ratio
of
two
combinations.
This
concentration inhibited 1x108 CFU/ml
bacterial population of E.coli and S. aureus
isolates of goat, as evaluated by disc
susceptibility and broth dilution methods.
The preparation is strongly synergistic

3. Synergistic studies
The individual extracts were evaluated for
their in vitro antibacterial potential by disc
susceptibility method and by broth
dilution method in concentration of 50
mg/ml, 25 mg/ml, 12.5 mg/ml, 6.25 mg/ml
and 3.12 mg/ml. MIC were measured for
both single and combination. The
combination of extracts was assessed for
anti‐bacterial activity in the same way as
employed for the evaluation of individual
extracts. On the basis of activity the
combinations were recoded for the
purpose of patents as CIRG comb A, CIRG
comb B, CIRG comb C and CIRG comb D.
The enhancement in the antibacterial
activity due to component synergy, in
terms of their MIC for bacterial growth,
was evaluated using the calculation of the
fractional effect (FE) of two extracts. The
interpretation of FE index was made by
using the standard method. Paired t‐test
analysis was done to prove the broad
spectrum anti‐bacterial effects of the
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possessing the Mean FE Indices±SE of
0.96±0. In CIRG comb 4, minimum
effective concentration of 1.0 mg/ml was
capable of inhibiting a 1x108 CFU/ml
bacterial population of E.coli isolates of
goat, as evaluated by disc susceptibility
and broth dilution methods. The
preparation
is
strongly
synergistic
possessing the Mean FE Indices±SE of
0.96±0 for E.coli isolates. In all cases Paired
t‐test analysis resulted in the t‐value of
0.00 indicating the broad‐spectrum anti‐
bacterial effect of the preparation.

This same study was also conducted for
isolated Staphylococcus aureus.

Table 1: Fractional Effect (FE) Indices of the effective synergistic combinations against
E.coli.
Combinations
(coded)
Vs

Mean Fractional Effect (FE) Indices
FE Index
FE Index
Mean
(I)
(II)
FE Index±SE
0.62
0.62
0.62±0
0.96
0.96
0.96±0
0.96
0.96
0.96±0

CIRG comb 1
CIRG comb 2
CIRG comb 3
CIRG comb 4

0.96

0.96

A

0.96±0

B

Inference
Synergistic
Synergistic
Synergistic
Synergistic

C

Antibacterial effect of individual (A & B) and combined preparation of CIRG 2 (C) combination
against E.coli showing synergistic activity

recovery
days.
In
clinical
trials,
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. Rectal
temperature was recorded in both the

4. Clinical trails of drug powder
The selected prototypes were mixed with
gum acacia powder to prepare pulverized
powder and tested in clinical cases of
diarrhoea kids and goats at the dose rate
of 10 mg/kg bwt for 1‐ 2 days orally and
observed degree of recovery (score) and
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groups. Recovery score recorded as (Poor
1, Partial 2, Moderate 3, and Complete 4.
In spontaneous non‐specific clinical
diarrhea in different age group were
treated with antidiarrhoeal formulation
with or without antibacterial drug for 1‐3
days duration depending upon recovery.
In 0‐1 Month kid (35), Average recovery
percent, Average Recovery days and
Average recovery score was 91.0%, 1.2
days, 3.0 respectively; whereas in 1‐3
Months kids (22), 86%,1.5 days, 4.0; 3‐6
Month kids (5),100%, 2.0 days, 4.0 and in
Adult goats (16), it was 87%, 1.5 days and
4.0 respectively. The average recovery per
cent was 91.0%, recovery per cent 91.0%,
recovery days 1.55 days, with recovery
score 3.75.

Identification of Brucella organisms
PCR‐RFLP for molecular typing of
Brucella culture
A molecular approach, which utilizes
DNA polymorphism was utilized. This is
the PCR‐RFLP analysis of Brucella omp2
gene. The omp2 gene 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. A
total of 19 samples were processed for
isolation of Brucella. Out of this a total of
05 suspected Brucella isolates were
isolated. Theses isolates were further
subjected
to
identification
and
characterization (Table 1).
1

2

3

4

5

6

7

8

G.H. 2.1 Control of Brucellosis in
goats by Molecular Diagnosis and
Epidemiology
300
200
100

V.K. Gupta, S.V. Singh and V.S. Vihan

Isolation
of
Brucella
from
specimens (Continued activity from
previous years)

Fig. 1: Agarose gel electrophoresis of PCR‐
amplified omp2 gene fragments from isolated
Brucella strains. The figure shows a single
band, a 282‐bp DNA fragment. Lanes 1: M,
molecular size ladder (in base pairs); 2,
negative control; 3 & 4, B. melitensis strain
16M; 5,6,7 & 8, B.melitensis biovar 3

The following specimens were used for
isolation of Brucella sp.
Table 1: Isolation of Brucella isolates
from different source of goat origin

Milk
Fetal stomach
contents
Supramammary
lymph nodes

15
02

No. of suspected
Brucella isolates
03
02

02

nil

Total

19

05

Specimen

No.

282bp

Identification of Brucella organisms
Suspected Brucella colonies which were
close to colonies of contaminants were
picked and restreaked on Brucella agar
medium. After incubation for 4‐5 days, the
plates were examined for colonial
morphology. There Several types of
suspected Brucella isolates colonies were
seen. Representative colonies of each
isolates were selected for further
characterization. In most of the cases the

A total of 19 suspected Brucella isolates
were isolated. Theses isolates were further
subjected
to
identification
and
characterization.
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suspected Brucella isolates, only 2 were
identified
as
genus
Brucella
For
characterizing the Brucella at the biovar
level four tests were used: carbon dioxide
(CO2)
requirement,
production
of
hydrogen sulphide (H2S), dye (thionine
and basic fuchsine) sensitivity, and
agglutination with monospecific A and M
antisera. Results are shown in Table 2.

growth was smooth, clear, pale honey‐
colored
appearance.
The
colonies
producing haemolysis on blood agar or
lactose fermentation on Mac Conkey agar
were
eliminated
from
further
consideration as Brucella.

Biotyping of Brucella cultures
After it was established that out of 05

Table 2: Species and biovar differentiation of the species of the genus Brucella isolated
from goats
Suspected
Brucella
isolates

Growth characteristics
Source

Monospecific sera

Urea

H2S

CO2

BF

TH

A

M

R

Ac

Phage typing
Tb

Wb

BK2

Fi

Iz

R/C

Interpretation

PM1

Milk

++

‐

‐

+

+

‐

+

NL

NL

CL

NL

PL

NL

Brucella
melitensis
16M

PS2

Stomach
content

++

‐

‐

+

+

+

+

NL

NL

CL

NL

PL

NL

Brucella
melitensis
biovar 3

BF = Basic fuchsin at 20μl/ml (1/50,000 w/v); TH = Thionin at 20μl/ml (1/50,000 w/v); Ac = 0.1% acriflavin; CL = Confluent
Lysis; PL = Partial lysis; NL = No lysis; Plq = Plaques; NL Some lytic activity observed, but not considered true lysis

Molecular typing

1

The PstI digestion pattern of the omp2
amplified gene fragments resembled that
of strain 16M, the prototype strain for
virulent B. melitensis biovar 1, and that of
the vaccine strain Rev.1 (Fig. 2). In
contrast, the PstI digestion profile of the
omp2a gene amplified fragments from all
other isolates, depicted a reproducible and
conserved pattern that was different from
that shown for strains 16M and Rev.1 (Fig.
2). It that a genetic link might be
established between the prototype strain
16M and the vaccine strain Rev.1.

2

3

4

5

6

7

238bp
44bp

282bp

Fig. 2: Agarose gel electrophoresis of
restriction digested (Pst I) omp2 PCR product
fragments from isolated Brucella strains.
Lanes 1: M, molecular size ladder (in base
pairs); 2.B. melitensis strain 16M (uncut); 3, 4
& 5, B. melitensis 16M; 6 & 7, B. melitensis
biovar 3

Comparison of molecular method (PCR)
developed
and
standardized
and
compared with the other serological tests
available standardization of PCR using
different Brucella melitensis genes and
oligonucleotide primers (Contd. from
previous year).

A total of 05 suspected Brucella isolates
were isolated and on morphological,
biochemical
and
molecular
characterization it was found that the 01
isolates identified as B.melitensis 16M
strain and 01 isolates were identified as
Brucella melitensis biovar 3.
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Table 3: Different Brucella melitensis genes amplified and their cycle conditions
Cycling condition
OMP2b

35 cycle

95°C/3min

95°C/20sec

60°C/1min

72°C/1min

72°C/7min

OMP‐31

35 cycle

94°C/5min

94°C/1min

58°C/1min

72°C/2min

72°C/2min

BP26

30cycle

94°C/5min

94°C/1min

58°C/1min

70°C/30sec

70°C/10min

Table 4: Genes of Brucella melitensis amplified along with the size of PCR product
1.

OMP2b

282bp

2.

OMP‐31

720bp

3.

BP26

1029bp

Table 5: Detection of B. melitensis antibodies by serology in goat samples
Location of
goats

No. of goats
tested

Number of goats positive in
m‐
ELISA

serum‐
ELISA

SAT

RBPT

Isolation

Field

792

75

69

32

48

ND

Organized farm

224

37

32

16

22

23

Total

1016

112

101

48

70

23

Table 6: Comparative result of serology and milk‐PCR in infected (culture positive)
and non‐infected (culture negative) goats
Goats
Naturally
infected
goats
Brucella
free Goats

m‐ELISA
No.

Sensi‐
tivity

21/ 95.45
22
1/
22

Serum‐ELISA

Speci‐
No.
ficity

Sensi‐
tivity

Speci‐
ficity

20/ 90.9
22
95.5 2/
22

SAT
No.

Sensi‐
tivity

12/ 54.54
22
90.1

5/
22

RBPT
Speci‐
ficity

No.

Sensi‐
tivity

15/ 68.18
22
77.28 4/
22

Milk‐PCR
Speci‐
ficity

No.

20/
22
81.82 22/
22

Sensi‐
tivity

Speci‐
ficity

90
100

base without Malachite green at six
monthly interval. Efforts are on to adopt
MAP ‘S 5’ to Middlebrook 7H9 medium
with OADC supplement.

G.H.
2.3
Development
and
characterization
of
indigenous
vaccine and diagnostics for Johne’s
disease

I. IS900 DNA Sequences Analysis:
Amplified products obtained from specific
IS900 PCR of blood samples of cows from
Swadeshi
Goshala,
Singhna,
Agra
collected before and after vaccination of
cows with ‘Indigenous Johne’s disease
Vaccine’, were sequenced and analyzed
using NCBI Global Blast Search tool. On
alignment of IS900 sequences from DNA
of MAP from present study with standard
‘S 5’ strain of Indian Bison Type’ MAP,

S.V. Singh
Strain: Following studies were carried out
with the strain ‘S 5’ of MAP (Indian Bison
Type) of goat origin and maintained at
CIRG, Makhdoom. MAP ‘S 5’ is under
continuous passage on HEY medium with
mycobactin J, has been cultured to make
sufficient quantities of ‘Indigenous ELISA
kits’ and ‘Indigenous Vaccine’ against
Johne’s disease. MAP ‘S 5’ culture was
also adopted on Middlebrook 7H12 agar
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for MAP infection and 18 (16.8) goats
found positive in microscopy were culled
from herd. Breed‐wise prevalence of JD
was 24.4, 12.5 and 25.0% in the Barbari,
Jamunapari and Sirohi breeds of goats
located at CIRG, Makhdoom. None of the
goats from Jakhrana, Non‐descript and
Marwari herds were positive for JD,
though showing clinical symptoms of JD
using
microscopic
examination.
Jamunapari, Jakhrana and Sirohi herds
were vaccinated against Johne’s disease in
2007. Sex‐wise prevalence of JD was 37.5
and 13.1% in male and female goats
located in farm herds of CIRG,
Makhdoom. Thirty goats were transferred
(suspected JD) from livestock herds of
CIRG to the experimental shed of Goat
Health Division. Screening of these goats
by fecal microscopy and serum ELISA,
46.6 and 86.6% goats were positive,
respectively. However, in IS900 blood
PCR, none of the goat was positive.
Screening of 46 representative goats
(Sirohi type) purchased from Nagaur and
nearby regions in Rajasthan, 18.7 and
12.5% goats were positive, respectively.
None of the goat was positive in blood
PCR.

95% homology was recorded. However,
when compared with fully sequenced ‘K
10’ strain following results were obtained.
i.

IS900 Sequence I (cow): This is IS900
sequence, 100% identical to MAP
K10.

ii. IS900 Sequence II (cow): This is

IS900 sequence, 99% identical to
MAP K10
iii. IS900 Sequence III (cow): This is IS900

sequence, 98% identical to MAP K10.
iv. IS900 Sequence IV (cow): This is IS900

sequence, 99% identical to MAP K10
v. IS900 Sequence V (cow): This is IS900

sequence, 100% identical to MAP K10
vi. IS900 Sequence VI (cow): This is IS900

sequence, 99% identical to MAP K10
vii. IS900 Sequence VII (cow): This is IS900

sequence, 99% identical to MAP K10
viii. IS900 Sequence VIII (cow): This is

IS900 sequence, 99% identical to MAP
K10
ix. IS900 Sequence IX (cow): This is IS900

sequence, 99% identical to MAP K10,
this
isolate
represents
deletion
polymorphisms (SNP) with respect to
MAP K10 (in red font). However, this
isolate is least polymorphic than all
other polymorphic study isolates with
respect to MAP K10. It is interesting
observation, since IS900 is highly
conserved (variations are very less). It
will be interesting to analyze other
genomic locations of this isolate also
and we may stumble upon interesting
polymorphisms.

III. Indigenous Johne’s Disease Vaccine
trials: Of the 9 trials, 8 (6 cattle, 1 goat and
1 sheep) were conducted on ‘spontaneous
cases of JD (50‐75%). Major concern was
nutritional status of animals in the trial
and animals were under nutritional stress
(low to severe).

A. Trials in goats (under low plane of
nutrition)
1. Mehsana goats (250) were vaccinated
for Johne’s disease. All goats above 3
months of age and kids born to vaccinated
goats were vaccinated. Of 250 goats,
representative 52 (male‐15, female‐37)

II. Screening of goats for Johne’s disease:
Clinically 107 goats (suspected for Johne’s
disease) from livestock farms of CIRG,
Makhdoom, were screened by microscopy

85

Indigenous ELISA kit used for monitoring
do not discriminate between infected and
vaccinated goats therefore, assessment of
vaccine mediated immune response in
already infected goat may be random or
unpredictable (Fig. 1).

were selected randomly for regular
monitoring (vaccinated =37 and control
=15) of vaccination response (immune
response and body weights gained) and
sampled at monthly interval. Vaccinated
and control goats were administered one
milliliter of Ivermectin (USA) at zero day.
Physical condition of goats was poor
before start of vaccination trial. Goats
were screened by microscopy, indigenous
ELISA and blood PCR and 28.0, 43.3 and
7.6% were positive for MAP infection.
Monitoring of goats for vaccine response
by microscopy showed that there was
gradual reduction in MAP shedders in
vaccinated goats as compared to controls
where number of goats shedding MAP
increased at the end of 5 months.
Improvement in shedding status took
more time as compared to other
parameters recorded for improvement
due to vaccination. Therefore shedding
status was recorded six months post
vaccination. Trend in reduction of
shedders was visible before 6 months.

Fig. 1: Average body weights at monthly
intervals (0 to 240 DPV)

Body weight is important parameter for
recording improvement and evaluating
efficacy of the vaccine. Monthly body
weights (0 to 270 days post vaccination at
monthly intervals) of both vaccinated and
control groups were recorded and
compared. Statistical analysis of average
body weights gained showed gain within
5 months) in vaccinated and control goats
were statistically analyzed using unpaired
‘t Test’ with Welch correction by
GraphPad InStat 3.0 software. Results
showed that vaccinated goats gained
significantly higher weights (p=0.038) as
compared to controls. Numeric value also
indicated that only vaccinated groups
gained weight (2.81±0.37kg) while goats in
control group lost weight (‐0.62±1.69 kg)
as compared to body weights on the day
of vaccination (Fig. 1).

Antibody titer of vaccinated group was
up‐regulated after vaccination and peaked
at 60 DPV and afterwards declined
slightly but was still significantly above
control group titer. Titer of control group
also
raised
simultaneously
with
vaccinated group however, it was
significantly lower than vaccinated goats
at each post vaccination sampling
intervals. Up‐regulation in control group
may be due to injection of Ivermectin in
both groups at the time of vaccination.
Ivermectin is known for improving
immune response (non‐specific immuno‐
stimulator), therefore naturally infected
goats after improvements in immune
system
developed
antibody
faster
resulting rise of MAP antibodies levels.

Physical condition of goats improved after
vaccination. Positive effect of vaccine was
recorded within 5 months of vaccination
using different monitoring parameters.
Vaccine was safe as no un‐towards
reaction was seen in any of the vaccinated
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converted and no animal was
sick. Body weights of sheep
increasing trend. ‘Indigenous
against JD was ‘therapeutic’ as
sick sheep were cured of JD.

goats. ‘Take’ was seen as dispersed
swelling at the site of injection (neck) and
size was large as compared to other goat
trials.
Vaccination of new kids and kids born to
vaccinated
Mehsana
goats:
Status
(physical) of goat kids (born to vaccinated
and
non‐vaccinated
goats)
before
vaccination was not good and many kids
were weak. Screening of 64 kid by
microscopy, blood PCR and ELISA
showed 28.1, 3.1 and 29.6% kids were
positive for MAP infection. Average body
weights of 51 vaccinated and 13 control
group kids was 22.49±1.21 & 25.14±1.34 kg
before vaccination.

reported
showed
vaccine’
clinically

Fecal samples profile for shedding of
MAP at zero and 618 DPV showed
reduction in shedders both in vaccinated
and control groups (trend was better in
vaccination group). Improvement in
control group was due to reduced
contamination of environment (soil and
pasture). Control sheep also improved as
daily dose of MAP reduced. Reduced
shedding by vaccinated sheep helped to
reduce environmental contamination and
of sheep in control group.

B. Trials in sheep flocks

Average body weights gained (within a
year of vaccination) in vaccinated and
control groups were statistically analyzed.
Though difference was not significant
however, vaccinated sheep gained more
weight as compared to control. Mean of
weight gained over one year in vaccinated
and control groups were 4.44±0.50 and
3.91±0.85, respectively.

i. Bharat Merino breed: SRC, CSWRI,
Mannavanur, TN: Sheep were given
concentrate and 6 hours grazing. Sheep
were in good body conditions in general
except cases of diarrhea due to JD
(confirmed by TANUVAS, Chennai).
Sheep (Avikalin and Bharat Merino) were
vaccinated in 2008. New Bharat Merino
sheep
transferred
from
CSWRI,
Avikanagar and next generation (II) of
lambs, were also vaccinated. Lambs born
to generation II vaccinated ewes were
vaccinated in III year of trial (generation
III lambs vaccinated).

Typing of the MAP using IS1311 PCR‐RE,
from Bharat Merino sheep, wild animals
(bison) and other domestic ruminants
(goats and cow) at Mannavanur showed
that all of these animals were infected
with ‘Indian Bison Type’ genotype, which
also justified use of ‘indigenous vaccine’
based on ‘S 5’ strain of MAP. Of the total
flock of 500 sheep, only 13 sheep died of
suspected JD in last 4 years and deaths
due to other diseases also reduced. JD
existed in the flock however incidence
was under control due to JD vaccination
in last four years. Similarly, morbidity due
to JD was also reduced drastically after
vaccination. Both the ‘Vaccines strain’ and
MAP genotype prevalent at Mannavanur

New lambs (138) were vaccinated in 2010‐
2011 at SRC, Mannavanur. Vaccination
and monitoring of Bharat Merino sheep
flock continued by monitoring earlier
vaccinated sheep (97 vaccinated, 30
controls) and new sheep (145 vaccinated
and 39 control = 184 under experiment)
vaccinated on 11‐14, Nov., 2010. There
was all round improvement (diarrhoea
stopped,
mortality
and
morbidity
reduced, tupping 100%, fecal shedding
reduced).
Vaccinated
sheep
sero‐
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were positive. Screening of representative
cows by 3 tests exhibited that none of the
cow was negative in all 3 tests and was
also showing clinical symptoms of
disease.

and
Bharat
Merino
sheep
were
homologous, along with better nutrition
status of flock may be reasons for ‘long
time effect of the vaccine’. The
‘Indigenous Vaccine’ made from strain of
goat origin was equally effective in sheep
flock also that located in Kodai hills of
Tamil Nadu. The positive effect of vaccine
was seen up to the 1 year and beyond.

There was marked overall improvement
in body condition of cows 4‐5 months
after vaccination as compared to controls.
With improvement in physical condition
and cows were relieved of their clinical
symptoms (loose feces, diarrhoea and
weakness). Body coat regained luster,
shining, pliability, regeneration of hairs
and eyes were shining bright in
vaccinated cows. All the vaccinated
animals developed good ‘take’ of the
vaccine and was retained up to 360 days.

2. Vaccination of new flock of Patanwadi
sheep at Dantiwada, Gujarat: Age and
sex‐wise profile of Patanwadi sheep at
Sheep and Goat Research Unit, SDAU,
Dantiwada is 132 sheep under different
age groups. Sheep flock (132) at
Dantiwada was taken under vaccination
programme. Screening by microscopy,
ELISA and blood PCR revealed, 25.5, 23.3
& 9.7% sheep positive, respectively.
Average body weights of sheep were,
27.23±1.2 and 28.49±1.78 kg in 112
vaccinated and 22 control groups,
respectively at zero DPV.

Humoral immune response was measured
using indigenous ELISA kit on the serum
samples
collected
from
nine
representative animals (7 vaccinated and 2
control) before and every one month post
vaccination. In vaccinated group peak
titer was achieved around 90 days post
vaccination in majority of sheep, which
declines afterwards. In control group,
slight increase in antibodies titer was also
seen (Fig. 2) Ability of the peripheral
blood mononuclear cells (PBMCs) to
recognize and respond to MAP antigen
was investigated up to 4 months post
vaccination. PBMCs of vaccinated group
had greater “Stimulative Index” (SI) when
pulsed with protoplasmic antigen from
native MAP strain than ‘Control’ group.

C. Vaccination trials in cattle (private
cow shelters’ or goshalas)
i. Golo Gausala: First trial of ‘Indigenous
vaccine’ in ‘cattle’ was started on 19 cows
and calves, of Golo Gaushala. Cows in age
groups of 6 months to 5 years (males and
females) were suffering from clinical to
advance clinical JD. Many cows were
suffering from non‐treatable diarrhea for
more than year. Of the 19 cows, 14 were
vaccinated and 5 were in‐contact controls.
Nine animals were sampled every month
for monitoring of vaccine response. Cows
were chronic cases of weakness, weight
loss, diarrhoea and were also positive for
MAP infection. Vaccinated and control
cows were mixed and kept under similar
management conditions. In microscopy all
the animals were shedding MAP in feces.
In blood PCR and ELISA, 31.5% cows

Indigenous Vaccine’ was ‘therapeutic’
having effect upto 10 months at dose rate
of 2 ml per cow. Effect of vaccine was not
sustained after 10 months. Dose of vaccine
2 ml was not sufficient for cows in
advance stages of JD. Good ‘take’ shown
by cows proved MAP infection and was
retained by all of the cows till 12 MPV. Of
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positive and one low positive), retained
similar status for next 60 DPV.

the 9 cows monitored for vaccine
response, six cows had infection with
‘Indian Bison Type’, genotype, which
justified use of ‘Indigenous Vaccine’ of
goat origin for control of JD in cows.
Despite lower dose of vaccine, it was
effective and was ‘therapeutic’. After
giving booster vaccine, 3 of the 4 positive
cows became negative in blood PCR
within 60 days. The status of two earlier
vaccinated cows remained same for next
60 days which were not given booster. The
two control cows maintained same status
(one each negative and positive) for next
60 days. All the 4 cows given booster,
exhibited rise in s/p ratio in ELISA
(increase in titer or sero‐conversion),
which was slow and cows retain same
category for next 60 days in s/p ratio
except one cow, which became strong
positive (SP) from positive category (sero‐
converted). Status of 2 earlier vaccinated
and not given booster remained same.
One cow showed slight increase in titer.
Of the two control cows, titer remained
same in these 60 days. Of the 4 cows given
booster, all showed decrease in shedding
rate for next 60 days, whereas, 2 earlier
vaccinated cows maintained similar status
(one shedder and one non‐shedder). Two
control cows maintained same status
(both shedder, +1 and +2). There was no
change in status of 3 cows given booster
(one each, +2, +3 and negative) and two
control cows (one each, +2 and negative)
in 60 days post vaccination. Of 3
vaccinated cows, 2 retained similar status
in blood PCR (one negative and one
positive) and only one cow became
negative in 60 DPV. Control cows also
retained same status in blood PCR (one
positive and one negative) for next 60
DPV. The vaccinated cows (two positives
and one low positive) and control (one

Fig2: Humoral immune response of
representative animals pre and post
vaccination

2: Swadeshi gaushala: The 158 cows of
both sexes from Swadeshi gaushala (cow
herd), Sighna were included in Vaccine
Trial II. Cows suffered from JD (sub‐
clinical to clinical) and were on sub‐
optimal or low plane of nutrition (grazing
in waste land with little concentrate and
wheat straw). Of 158 cows, 38 were calves
(3 months to 1year) and 120 were adults
(>1year of age). Cows were divided in
vaccinated and control groups. Of the 158
cows, 128 (35 calf and 93 adult) were
vaccinated with ‘Indigenous JD Vaccine’
and 30 (3 calf and 27 adult) were kept as
controls. Vaccinated and control cows
were kept together.
Body condition and physical appearance
of vaccinated animals improved as
compared to controls. Microscopy of fecal
samples from representative vaccinated
cows (calf‐5, adult‐ 22) and controls (calf‐
3, adult‐4) was done before and after
vaccination
at
monthly
interval.
Microscopy of representative 43 (27
vaccinated and 7 control), before
vaccination revealed, 61.7% cows positive
and were shedding MAP (Clinical
shedders) in feces, confirming existence of
clinical JD and in other stages. Cows
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days post vaccination (DPV). Fecal and
blood samples were collected at zero day
and screened by microscopy, blood PCR
and indigenous ELISA kit for monitoring
of MAP status. At 30 DPV only ELISA and
at 90 DPV ELISA and Blood PCR were
done. Of 121 blood, 63 serum and 103
fecal samples screening at zero day, 42.2,
54.0 and 28.2% was prevalence of MAP by
microscopy, ELISA and blood PCR,
respectively.

positive for MAP at zero day were higher
in vaccinated group (62.9%) as compared
to controls (57.1%). After 5 months of
vaccination, there was reduction in
shedding of MAP in vaccinated cows
(33.3%). In controls number shedders
increased (85.7%).
In ‘Bovine trial II, 5 calves died (2
vaccinated and 3 controls) in beginning of
experiment,
had
marked
lesions
(corrugation in small intestine mainly at
ileocaecal junction and enlargement and
edema
mesenteric
lymph
nodes)
suggestive of JD. Typical AF bacilli
indistinguishable
from
MAP
were
demonstrated in impression smears of
lesions. Microscopic lesions of intestine
were desquamation, sloughing, marked
fusion degeneration and necrosis of the
intestinal villi with proliferation of
mucosal
glands.
Infilteration
of
lymphocytes
was
also
observed
frequently. Presence of MAP was
confirmed by tissue PCR and all five
ca;ves were positive when intestinal
tissues were screened by IS900 PCR.

Schedule for monitoring MAP shedding in
feces was fixed at six months post
vaccination. ELISA was performed at 30
and 90 DPV. Blood‐PCR was done at 90
DPV. Comparison of ELISA titer at 0, 30
and 90 DPV, vaccine mediated immune
response peaked at 90 DPV, whereas at 30
DPV there was no difference. Both
vaccinated and control cows had up‐
regulated anti‐MAP antibodies level as
compared to titer at 0 DPV. Results of
blood‐PCR showed possible restriction of
MAP presence in main blood stream.
About 7.8% reductions were recorded in
vaccinated cows, whereas there was slight
increase of MAP bacterimia after
vaccination (at 90 DPV) in control cows.

Govind Gaushala: The 680 cows of
Govind Gaushala, Akrur, Vrindavan were
included in the vaccine study. Body
condition was variable (healthy to weak,
debilitated and emaciated). Physically
majority of cows were sub‐clinical to
clinical JD. Cows (total 680: 41 calves and
639 adult) were randomly divided in
vaccinated and control groups. Of 680
cows, 532 (31 calves and 501 adults) were
vaccinated (indigenous vaccine) and 148
(10 calves and 138 adults) were controls.
Representative
cows
were
regular
monitoring and sampled. Cows under
trial were ear tagged for identification.
Body conditions of cows monitored and
samples was noted on zero, 30 and 90

Vaishnav Gaushala: Of 28 vaccinated, 23
and 5 were cows and calves (all females),
respectively. The 8 control included 5
cows and 3 calves. In total, there were 28
cows and 8 calves (5 males and 31
females). There was significant reduction
in shedders in vaccinated animals as
compared to control group. All vaccinated
cows became negative in blood PCR
within 120 days of vaccination and were
negative for next 90 DPV. The control
animals maintained similar status.
Initially vaccinated cows sero‐converted
within 120 DPV but the titer of the vaccine
slightly decreased at 210 DPV. In control
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with Rabbit plasma, Hemolysis test on 5%
sheep blood agar and growth on Mannitol
salt
agar.
After
screening
with
Biochemical tests, the isolates were
confirmed using genus specific marker
gene of region of Elongation factor (Tu)
“Tuf” gene, to obtain a PCR amplicons of
size 370 bp. Based on the biochemical and
molecular tests, the isolates were classified
as Staphylococcus aureus.

gropus the status of ELISA titer remained
same.
Validation of ‘Indigenous ELISA kit’ for
the diagnosis of Ovine Johne’s disease:
The ‘indigenous ELISA kit’ was validated
for screening of sheep against Ovine
Johne’s disease. Wherein, 15 sheep were
monitored clinically (fecal microscopy,
blood PCR and ELISA) and at necropsy
(microscopy and PCR of MLN and
intestine). Results show perfect correlation
of ‘Indigenous ELISA test with status of
Johne’s disease in sheep.

Staphylococcus spp – Coagulase positive
Coagulase negative Staphylococcus spp.
(CNS)

ICAR‐Network
project‐Veterinary
type culture‐veterinary microbes

Isolation of E.coli from a clinical
case of neonatal diarrhea

V.K. Gupta, K. Gururaj (upto Sept 2010),
and Manjunath Reddy, G.B. (w.e.f. Sept
2010)

Fecal swab was collected from a kid
suffering with acute neonatal diarrhea.
Primary culture was done on Blood agar
and macConkey’s agar simultaneously.
The colonies were circular, pink, convex,
mucoid and medium to large in size. The
lactose fermenting colonies, were tested
for Nitrate reduction, oxidase and catalase
tests. Microscopically on Grams staining,
it appeared as gram negative cocco‐bacilli.
On EMB it appeared as colonies with
“metallic sheen.’Biochemical tests like
IMViC tests and TSI tests were also done.
It was positive for Indole production and
methyl red tests, whereas negative for
Voges proskauer and Citrate utilization,
and TSI gave acid butt acid slant with gas
production. Sugar fermentation tests were
done, and it fermented, Mannitol,
Arabinose, Salicin, Sorbitol, Glucose with
gas and Rhamnose.

Isolation of Staphylococcus spp.
from cases of clinical and sub‐
clinical mastitis
In the study a four month period of
lactation was selected and milk samples
were collected for screening Intra‐
mammary infection in different dairy
goats. During the four month period,
different does were selected randomly
and collected milk to check the presence
of subclinical mastitis using direct
microscopic Somatic cell count (SCC).
Direct Microscopic SCC was taken as an
indicator of mastitis along with the
presence of pathogenic microbes in the
milk. During this study 14 different
isolates belonging to various groups of
Staphylococcus spp. were isolated and
characterized. All these isolates of
Staphylococcus spp. were characterized
using certain biochemical tests like
Modified oxidase test and O‐F test for
glucose to differentiate with similar
Micrococcus spp. and Slide coagulase test

Molecular characterization was done
primarily by using species specific
marker, Universal stress protein A gene
(uspA), which produced an amplified
product of size 884 bp. Later it was tested
for enteropathogenicity by using the
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Bundle forming pilus gene (bfpA), by
using PCR amplification which generated
a 326 bp product.

sulphide (H2S), dye (thionine and basic
fuchsine) sensitivity, and agglutination
with monospecific A and M antisera.

Classical
cultures

The characteristics of Brucella isolates as
revealed by the routine typing tests are
presented in Table 1. There are a large
number of bacteriophages active upon
members of the genus Brucella, that have
not been shown to lyse bacteria of other
genera and thus are of taxonomical value
for identification at both genus and
species level. In present study important
phages like Tb, Wb, Bk2, Fi, Iz were used
for phage typing (Table 1).

biotyping

of

Brucella

It is important to establish species and
biovar of Brucella isolates. Species
identification was done based on two
main sets of properties: lysis by phages
and oxidative Metabolic profile on
selected amino acid and carbohydrate
substrates. For characterizing the Brucella
at the biovar level four (04) main tests
were used: carbon di oxide (CO2)
requirement, production of hydrogen

Table 1: Biochemical characteristics of the Staphylococcus spp. isolates obtained from
lactating does
S.
No.

Isolate No.

Species

Slide Coagulase
test

O‐F test for
Glucose

Hemolysis

Colony
pigment

1

St/2A/CIRG

Staphylococcus spp.

Negative

F

NH

Yellow

2

St/2B/CIRG

Staphylococcus spp.

Negative

F

NH

Yellow

3

St/2C/CIRG

Staphylococcus aureus

Positive

F

α

Yellow

4

St/2E/CIRG

Staphylococcus aureus

Positive

F

β

Yellow

5

St/29A/CIRG

Staphylococcus spp.

Negative

F

NH

Yellow

6

St/82C/CIRG

Staphylococcus spp.

Negative

F

NH

White

7

St/84B/CIRG

Staphylococcus aureus

Positive

F

NH

Yellow

8

St/195D/CIRG

Staphylococcus spp.

Negative

F

β

Yellow

9

St/198A/CIRG

Staphylococcus spp.

Positive

F

β

White

10

St/249A/CIRG

Staphylococcus aureus

Positive

F

α

Yellow

11

St/249B/CIRG

Staphylococcus aureus

Positive

F

α

Yellow

12

St/276C/CIRG

Staphylococcus aureus

Positive

F

β

Yellow

13

St/345B/CIRG

Staphylococcus aureus

Positive

F

NH

Yellow

14

St/345C/CIRG

Staphylococcus aureus

Positive

F

NH

Yellow

Molecular typing: The PstI digestion
pattern of the omp2 amplified gene
fragments resembled that of strain 16M,
the prototype strain for virulent B.
melitensis biovar 1, and that of the vaccine
strain Rev.1 (Fig.). In contrast, the PstI
digestion profile of the omp2a gene
amplified fragments from all other
isolates, depicted a reproducible and

conserved pattern that was different from
that shown for strains 16M and Rev.1
(Fig.). This suggests that a genetic link
might be established between the
prototype strain 16M and the vaccine
strain Rev.1.
Omp2 gene was used as a locus of two
nearly homologous repeated copies that
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differ slightly among Brucella species and
biotypes in presence or absence of the Pst
1 site to differentiate between them. The
PCR test was performed with all 06 B.
melitensis biovars isolated from goats. The
PCR technique has increasingly been used
as a supplementary method in Brucella
diagnosis. We have used 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 Brucella i.e. omp2.
The PCR was first performed to test the
specificity by Brucella species. 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 (data not
shown). The omp 2 gene exists as a locus of
two nearly homologous repeated copies
(omp2a and omp2b) that differ slightly
among Brucella spp. The information was
used to design specific primers that
amplify a 282‐bp fragment (Fig. 1),
flanking upstream sequences of the 5
terminus of the two genes (omp2a and
omp2b) and expanding downstream of the
Pst I sites. Moreover, because of the
existing Pst I site polymorphism between
brucella strains, the test distinguishes
between the strains of Brucella melitensis.
The results revealed that DNA fragments
obtained from two isolates from goats
identified as B. melitensis 16M strain which
produce three bands, an intact 282‐bp
fragment from the amplified omp2a gene
that lacks the Pst I site and two smaller
fragments of 238 and 44 bp, the product
obtained from digestion of the omp2b
amplified fragment.

Fig. 1: Amplification of lysin (endolysin) gene
of Staphylococcus aureus phage: Lane M: 100
bp DNA ladder, Lane 1: Lysin gene

The results obtained from these tests
showed that one isolate identified as
B.melitensis biovar1 and 01 isolates were
identified as Brucella melitensis biovar 3 on
the basis of classical and molecular
biotyping. The profiles of the digested
PCR products DNA were analyzed by
agarose gel electrophoresis (Fig. 2).

Fig. 2: Plaques produced by Staphylococcus
aureus phage against indicator
Staphylococcus aureus

Isolation
of
bacteriophage
Staphylococcus aureus

of

100 ml of sterilized BHI broth in flat
bottom flask is inoculated with 5 ml of 18
hr pure broth culture of indicator
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Staphylococcus aureus isolate and incubated
at 37°C for 3hr. To flask containing the
young culture, sufficient quantity of the
stock suspension of Staphylococcus aureus
phage (1ml) was inoculated. The phage
bacteria mixture is incubated at 37°C with
vigorous intermittent shaking until
complete lysis (approximately 3 hr) was
observed. The bacterial lysate of the phage
is filtered through 0.22 μ membrane filter
(Millipore) and collected aseptically in
sterile bottle. The stock is stored at 4°C for
1 month to eliminate residual lytic activity
attributed to phage‐induced enzymes.

Fig. 3: Lysis of indicator Staphylococcus
aureus by Staphylococcus aureus phage

Propagation
of
Staphylococcus
aureus phage by conventional
liquid culture method

Propagation
of
Staphylococcus
aureus phage by soft agar wash
method

100 ml of sterilized BHI broth in flat
bottom flask is inoculated with 5 ml of 18
hr pure broth culture of indicator
Staphylococcus aureus isolate and incubated
at 37°C for 3hr. To flask containing the
young culture, sufficient quantity of the
stock suspension of Staphylococcus aureus
phage (1ml) was inoculated. The phage
bacteria mixture is incubated at 37°C with
vigorous intermittent shaking until
complete lysis (approximately 3 hr) was
observed. The bacterial lysate of the phage
is filtered through 0.22 μ membrane filter
(Millipore) and collected aseptically in
sterile bottle. The stock is stored at 4°C for
1 month to eliminate residual lytic activity
attributed to phage‐induced enzymes.

Confluent lysis by phage is obtained in
soft (0.70% agar with 0.098% MgSO4
heptahydrate) nutrient agar overlayon
hardened nutrient agar plate. 10 μl of the
phage stock is mixed with 200 μl of 16 hr
incubated pure Staphylococcus aureus broth
culture in 3 ml of molten soft agar. The
phage‐bacteria mixture is vortexed and
content immediately poured on plate
containing hardened Nutrient agar plate.
After overnight incubation at 37°C, there
will be complete lysis. The phage is
harvested with SM diluent (2 ml/plate),
gross agar shreds are removed by slow
speed centrifugation and the supernatant
is filtered through 0.22 micron membrane
filter. The phage suspension could be kept
at 4°C for longer duration (years together).
The lytic activity of the phage can be
shown by spot inoculation test. 3 μl of the
bacteriophage suspension is put on the
lawn culture of the test organism and kept
at 37°C.After 4‐6 hr of incubation, the lysis
will be observed indicating in vitro lytic
activity.

Propagation
of
Staphylococcus
aureus phage by soft agar wash
method
Confluent lysis by phage is obtained in
soft (0.70% agar with 0.098% MgSO4
heptahydrate) nutrient agar overlay on
hardened nutrient agar plate. 10 μl of the
phage stock is mixed with 200 μl of 16 hr
incubated pure Staphylococcus aureus broth
culture in 3 ml of molten soft agar. The
phage‐bacteria mixture is vortexed and
content immediately poured on plate
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at 4°C for longer duration (years together).
The lytic activity of the phage can be
shown by spot inoculation test. 3 μl of the
bacteriophage suspension is put on the
lawn culture of the test organism and kept
at 37°C. After 4‐6 hr of incubation, the
lysis will be observed indicating in vitro
lytic activity.

containing hardened Nutrient agar plate.
After overnight incubation at 37°C, there
will be complete lysis. The phage is
harvested with SM diluent (2 ml/plate),
gross agar shreds are removed by slow
speed centrifugation and the supernatant
is filtered through 0.22 micron membrane
filter. The phage suspension could be kept

Table 2: The Protocol (cycles) used for amplification of “Tuf” gene‐primer
Step’s
Stage
st
1 step
Initial denaturation
2nd step
Denaturation
3rd step
Annealing
4th step
Extension
5th step
Final extension
6th step
Cooling
5th step go to step 2nd 34 time.

Cycles
One cycle

Temperature
94°C
94°C
62°C
72°C
72°C
4°C

34 cycles
One cycle
‐

Time
5 min
1min
2 min
2 min
10 min
1hr.10min

Table 3: Species and biovar differentiation of the species of the genus Brucella isolated
from goats
Suspected
Brucella
isolates

Growth characteristics
Source

Monospecific sera

Urea

H2S

CO2

BF

TH

A

M

R

Ac

Phage typing
Tb

Wb

BK2

Fi

Iz

R/C

BME/3/
CIRG

Fetal
membrane

++

‐

‐

+

+

‐

+

NL

NL

CL

NL

PL

NL

BME/4/
CIRG

Stomach
content

++

‐

‐

+

+

+

+

NL

NL

CL

NL

PL

NL

BME/5/
CIRG

Stomach
content

++

‐

‐

+

+

‐

+

NL

NL

CL

NL

PL

NL

BME/6/
CIRG

Stomach
content

++

‐

‐

+

+

‐

+

NL

NL

CL

NL

PL

NL

Interpretation

Brucella
melitensis
biovar1
Brucella
melitensis
biovar3
Brucella
melitensis
biovar1
Brucella
melitensis
biovar1

BF = Basic fuchsin at 20μl/ml (1/50,000 w/v); TH = Thionin at 20μl/ml (1/50,000 w/v); Ac = 0.1% acriflavin; CL = Confluent
Lysis; PL = Partial lysis; NL = No lysis; Plq = Plaques; NL Some lytic activity observed, but not considered true lysis

Makhdoom and used for making
Indigenous ‘ELISA kits’ and vaccine.

Outreach programme on zoonotic
diseases‐ Zoonotic potential of
Mycobacterium avium subspecies
paratuberculosis, as the cause of
inflammatory
bowel
disease
(Crohn’s disease) in human beings

i.
Maintenance
and
Passage:
Mycobacterium
avium
subspecies
paratuberculosis (MAP) ‘S 5’ is under
continuous passage on HEY medium with
mycobactin J. MAP strain has been
cultured to make sufficient quantities of
‘Indigenous ELISA kits’ and ‘Indigenous
Vaccine’ against Johne’s disease.

S.V. Singh
A. The strain: Following studies were
carried out using the strain ‘S 5’ of
Mycobacterium
avium
subspecies
paratuberculosis (‘Indian Bison Type’) of
goat origin maintained at CIRG,

B. Screening of primates (monkeys) for
the presence of MAP infection: Stool
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positive stool samples processed by IS900
PCR, 2 (6.6%) were positive for MAP.
Further genotyping of MAP DNA by
IS1311 PCR_RE, revealed presence of
‘Indian Bison Type’ (a major genotype
reported from animals), which indicated
sharing of MAP between animals and
non‐human primates (Table 1 and 2).

samples of monkeys were collected in
Nov, 2010 and Feb, 2011 from Vrindavan
and Mathura, respectively. Monkeys in
Vrindavan are reported to be suffering
with chronic weakness, cough and
emaciation. Of the 92 stool samples
screened by microscopy, 30 (32.6%) were
positive on +1 to +4 scale. Of the 19

Table 1: Screening of monkeys stool samples for presence of MAP
Stool samples (n)

Microscopy
Positives
n (%)

IS900 PCR
Positives
n (%)

Vrindavan

43

19 (44.1)

2 (10.5)

Gaushala Nagar

44

11 (25.0)

Under Process

CIRG

5

0 (0)

0 (0)

Total

92

30 (32.6)

2 (6.6)

Place
Mathura

Table 2: Comparative status of stool
samples in microscopy and IS900 PCR.
Status of
MAP
shedding

No. of
Samples

IS900PCR

1+

18

0

2+

9

1

3+

2

1

4+

1

0

Negative

62

ND

Total

92

2

were also screened, wherein 21 serum, 20
blood and 1 stool samples were collected
(Table 3).
Screening of human samples for the
presence of MAP infection by IS900
blood PCR and indigenous ELISA kit:
Serum samples were screened by
indigenous ‘ELISA kit’, wherein samples
in positive and strong positive categories
(S/P ratio) were considered positive. Sero‐
presence of MAP was recorded as 25.1%
(681 positive of 2707 serum samples).
Region wise sero‐presence was, 15.7, 27.0,
53.8 and 85.7% in Agra, Mathura, Farah
and Varanasi, regions, respectively.
However, on the basis of screening of 657
blood samples by IS900 PCR, 51 (7.7%)
were positive for MAP infection.
Screening of 415 and 241 blood samples,
34 (8.1%) and 17 (7.0%), were positive for
presence of MAP from Agra and Mathura,
respectively (Table 3).

C. Profile of human samples: Randomly,
5051 human beings (Agra: 1882, Mathura:
3148) were screened for the presence of
MAP infection. Of 5051 human beings,
5173 samples (2705 serum, 2438 blood and
30 stool samples were collected from Agra
(serum 507, blood‐ 1437, stool – 23, Total,
1967) and Mathura (serum‐2178, blood‐
1000, stool – 7, Total, 3185) in 105 visits to
17 diagnostic laboratories (Agra‐11 and
Mathura‐6) between 23, Dec, 2010 and 12,
April, 2011 (total 109 days). Human
beings from Farah (14) and Varanasi (7)

Blood and serum samples collected from
human beings usually belonged to
different persons. However, in 159 cases,
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both blood and serum were available.
Screening of 159 serum revealed, 22.6%
(Agra‐21.4% and Mathura‐ 25.0%) sero‐
presence of MAP, whereas, of 65 blood

samples, 7.6% were positive (Agra‐ 2.9%
and Mathura‐ 14.2%), in IS900 PCR (Table
4).

Table 3: Presence of MAP infection by IS900 blood PCR and indigenous ELISA kit
Blood PCR*
District
Agra
Mathura
Farah
Varanasi
Total

Samples
n
1437
1000
1
0
2438

Samples
processed
415
241
1
0
657

Indigenous ELISA kit
Positives
n (%)
34 (8.1)
17 (7.0)
0 (0)
0 (0)
51 (7.7)

Samples
n
507
2178
13
7
2705

Samples
Processed
507
2178
13
7
2705

Positives **
n (%)
80 (15.7)
588 (27.0)
7 (53.8)
6 (85.7)
681 (25.1)

*Expected presence of MAP in blood samples; **Strong positive and positive (S/P ratio) were taken as positive
for MAP infection

Table 4: Screening of individuals for MAP infection both by blood PCR & indigenous
ELISA kit
District

Persons
sampled

Blood PCR
Samples
Positives
Processed (n)
n (%)

Serum ELISA
Samples
Positives
processed (n)
n (%)

Agra

107

37

1 (2.9)

107

23 (21.4)

Mathura

52

28

4 (14.2)

52

13 (25.0)

Total

159

65

5 (7.6)

159

36 (22.6)

Age‐wise presence of MAP: Correlation
between age profiles and status of MAP
showed that >40 yr age group was most
sensitive to MAP Infection. Limited
studies showed that except in 13 to 18 yr
age group, moderate to higher level of
MAP in all age groups (especially above
40) by ELISA and blood PCR Table (7).

Correlation between clinical profile and
status of MAP in human samples:
Correlation between clinical profile
(infectious and non‐infectious) for which
samples were submitted and sero‐statu of
MAP
was
investigated.
Besides
Inflammatory Bowel Disease (IBD)/
Crohn’s disease (CD), MAP was
associated with other health problems,
juvenile diabetes (Table 5) etc.

Table 5: Age‐wise presence of MAP
Age
group
(Yr)

Correlation between profile of samples
and status of MAP by PCR: Following
Table (6) shows correlation between
clinical profile (infectious and non‐
infectious) and status of MAP by PCR.
MAP was found to be associated with
diabetes (4.2%) and liver disorders (8%).

0‐12
13‐18
19‐40
>40
Total

97

ELISA kit
Samples
Positives
Processed
(n) (%)
(n)

4
6
91
21
122

1 (25.0)
1 (16.6)
13(14.2)
8 (38.0)
23 (18.8)

Blood PCR
Samples
Positives
Processed
(n) (%)
(n)

41
16
23
70
150

2 (4.8)
0 (0.0)
4 (17.3)
3 (4.2)
9 (6.0)

Screening of stool samples: Screening of
stool by microscopy and IS900 PCR,
showed 2.9% were positive for acid fast
bacilli indistinguishable to MAP.

PCR, respectively. Of 53 rabbits at
Mannavanur centre (TN) screened, 15.1
and 7.4% samples were positive in
microscopy and IS900 PCR.

Table 6: Screening of
microscopy and IS900 PCR

Genotyping: IS 1311 REA

Stool
samples
(n)

Region

stool

by

1 2 3

Positives n (%)
Microscopy

IS900 PCR

Under
Process
Under
Process

Agra

23

1 (4.3%)

Mathura

11

0 (0%)

Total

34

1 (2.9)

323 bp
218 bp
67 bp

Comparison of Indigenous ELISA kit
and blood PCR: Comparison between
ELISA and PCR, showed that of 65
humans screened by two tests, most (41.5)
of the samples were positive by
‘Indigenous ELISA’.

Lane 1: Sample No 2989, Lane 2: Positive
Control, Lane 3: 50 bp mass ruler
Genotyping by PCR IS 1311‐REA showed the
presence of Indian Bison type genotype

Table 7: Detection of MAP in Rabbit
fecal samples in year 2009, 2010 and 2011

Genotyping of MAP DNA: Genotyping
of 5 MAP DNA by IS1311 PCR‐RE showed
the presence of ‘Bison type’ genotype,
only.

Sampling
n/ date

IS 900 PCR:
1

2

3 4

5 6

24 Sept,
2009

7 8 9 10 11 12 13 14 15

27 Nov,
2010

Lane 1: Positive control, Lane 2: 3714, Lane 3:
2989(+), Lane 4: 3001, Lane 5: 2983, Lane 6:
2992, Lane 7: 5090, Lane 8: 2345, Lane 9: 2062,
Lane 10: 3363, Lane 11: 2991, Lane 12: 5091,
Lane 13: 3005, Lane 14: 5087, lane 15: 3342

26 March,
2011
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1.4. Screening of non‐conventional hosts
(Peacock, Horse and Rabbit) for the
presence of MAP: Of 14 peacock and
horse fecal samples screened, 42.8% and
none were positive by microscopy and

Positives
Microscopy
IS 900 PCR
1+ = 5

Negative

2+ = 8

Positive (n = 1)

3+ = 3

Negative

4+ = 2

Positive (n = 1)

1+ = 0

Negative

2+ = 1

Positive (n = 1)

3+ = 0

Negative

4+ = 1

Positive (n = 1)

1+ = 6

Positive (n = 2)

2+ =0

Negative

3+ =0

Negative

4+ =0

Negative

26

Positive ‐ 6

Screening of commercial pasteurized
milk for the presence of MAP: Screening
of 6 commercial pasteurized milk samples
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distributed supplementary ration (75
quintals) for the goat feeding. The data on
production and reproduction of goats was
recorded over the year. The population
growth of goats varied from 28‐42%
during the year. The kidding rate of 1.05‐
1.375 per animal was observed. The
recording of milk revealed that Jakhrana
milk yield was unto 3 liter/day.

(2 each from Amul, Vita and Mother
dairy) collected on 2.11.2010 and 2.3.2010
from Faridabad, none of the sample was
positive in microscopy, ELISA or IS900
PCR.

Screening of Abiotic Environmental
samples
Screening of water for presence of MAP:
A total of 20 water samples were collected
from river Yamuna and Chambal, from
three districts (Etawah, Agra and
Mathura) of North India and screened for
the presence of MAP using microscopic
examination and direct IS900 PCR. Of 13
Yamuna water samples, 6 (30.0%) and 2
(10.0%) were positive for MAP by
microscopy and IS900 PCR, respectively.
MAP present in the Yamuna river samples
were genotyped as ‘Indian Bison Type’
using IS1311 PCR–REA.

Pilot
Project:
Pathology
of
Neurological diseases in goats and
sheep
Shivasharanappa N, V.K. Gupta and
Ashok Kumar
A total of 52 goat and 32 sheep brain
samples (84) collected from post‐mortem
cases and goats slaughtered in goat
production technology laboratory during
the period of May 2010 – March 2011. The
objective of this project is to study the
incidence and pathology of neurological
diseases in goats and sheep. Gross
examination of brain samples revealed
lepto‐meningeal congestion in majority of
the cases 34 goat brains, 65.38%; 15 sheep
brains, 46.87% one case of Ostrus ovis in
Sirohi goat (1.19%) and other brain
samples did not show any gross lesions. A
total of 14 (11 goat and 3 sheep) brains
were processed for histopathology to
record the microscopic lesions at different
neuro‐anatomical sites in the brain such as
thalamus,
hypothalamus,
cerebrum,
hippocampus,
cerebellum,
medulla
oblongata, pons, cerebral peduncles and
spinal cord.

NAIP:
Achieving
improved
livelihood
security
through
Resource
conservation
and
diversified
farming
system
approach in Mewat
D.K. Sharma and P.K. Rout
Under the project, 50 farmers of 5 villages
(Badarpur, Maroda, Singhalhedi, Jharpadi
and Chhapera of Mewat region (Cluster
II) were identified and selected for goat
rearing. These selected farmers in village
were distributed 3 goats each farmer
along with 2 bucks of superior germplasm
in each village. All the distributed goats
and their offspring were vaccinated,
dewormed and dipped for control of
ectoparasite
infestation
before
distribution. During year 2010‐11, four
animal camps were organized in adopted
villages and operations like vaccination
(95), deworming (63) and treatment (42)
were conducted. The farmers were

Out of 14 brain samples processed the
prominent change in the goat brain was
vascular congestion in the grey matter,
followed by degenerative changes in the
neurons at different anatomical sites. The
less frequent lesions noticed were lepto‐
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necrosis of cerebral hemisphere was
documented. This was further confirmed
as Oestrus ovis larvae infection by the
microscopic examination of larva which
revealed characteristics of ‘D’ shaped,
closed, dark black coloured, stigmal plates
with radially arranged respiratory holes.

meningitis, vascular wall thickening, and
multifocal hemorrhages in the grey
matter,
focal
to
diffuse
gliosis,
perivascular infiltration of mononuclear
cells and edema at many sites. One
interesting case of parasitic encephalitis
which was characterized by tubular
hemorrhagic tracts with the severe

Fig. 1 to 4: Parasitic encephalitis caused by larvae of Oestrus ovis in goat, diffuse gliosis in brain,
oedema and hemorrhage in the leptomeninges of brain and Listeria monocytogenes Gram’s
positive cocco‐bacilli isolated from brain

pointed,
about
0.5mm
diameter
surrounded by black zones were observed
on PALCAM agar after streaking of UVM
enriched culture. These were further
confirmed by Gram’s staining which
revealed Gram positive coco‐bacilli. These
samples were further confirmed at
microbiology
lab,
ICAR
Research
complex, Goa as L. monocytogens and other
species of listeria. The amplification of five
virulence genes of listeria also tested.

The attempts were made to isolate listeria
from above samples of brain, blood and
veginal swabs by US Department of
Agriculture (USDA), as described by
McClain and Lee (1988) i.e., UVM method
of isolation. Among 24 blood and 14
vaginal swab samples from goats only one
blood sample and among 21 brain
samples from goats 6 were positive for
listeria
by
their
cultural
and
morphological
characters.
The
characteristic black to grayish, small
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EXTENSION EDUCATION AND SOCIO-ECONOMICS
SECTION
Socio‐economic attributes of goat
keepers

EE&SE 1.03: Impact of Improved
Technologies and Emerging Market
Conditions on Goat Production
System

Goats (2‐5) are kept by more than 70%
families in Bundelkhand irrespective of
land size, caste and community as it’s is
critical in livelihood of people due to
frequent draught, though very common
among small, marginal farmers and
landless labourers who do not go for
migration to distant places. Goats are
mostly looked after by farm women,
children and aged person.

M.K. Singh, Khushyal Singh, Vijay Kumar
and Ashok Kumar
As per the objectives of the project
observations were recorded from the goat
farmers and State Animal Husbandry
Department/Institute/Agencies working
on Goat Development. Survey was carried
out in five districts of Bundelkhand region
(UP & MP) to elicit information on goat
rearing practices, level of awareness,
technologies being provided and adopted
by farmers on improved goat rearing
practices. Information was also collected
on distribution of superior animals and
their utilization/performance and goat
marketing attributes in field.

Goat type and Flock size
Goats available in Bundelkhand are of
medium size, black in coat colour
probably have blood of Beetal, Jakhrana
and Gujarat goats. Presently these goats
are called as ‘Bundeli’ and need to be
characterized
at
phenotypic
and
molecular level. The average flock size
was 4.9±0.3, 5.4±0.2, 3.8±0.3, 4.2±0.2 and
4.7±0.4, in Hamirpur, Mahoba, Jalaun,
Chattarpur
and
Satna
districts,
respectively. About 90% goat keepers also
keep cow and buffaloes and have land for
crop production. However, flock size is
large (15‐50) with some goat keepers (5%).
Bucks are maintained by large flock
owner and selected from their own flock
on the basis of growth rate and body size.
Scarcity of quality buck observed as major
constraint of goat farming. Bucks are kept
for 5‐6 years in same flock/ shared flock,
thus building very high level of
inbreeding. Since bucks are kept by few
goat keepers so they were extensively and
exhaustively utilized them. Females were
bred at one year of age and mostly bred in
April‐May and October‐November.

Feedback obtained from VO, CVO’s as
well as observed in field indicated that
level of awareness on improved goat
husbandry
practices/
interventions/
technologies is quite low (Table 1). It was
also observed that poor economic status,
illiteracy, lack of exposure and poor
feeding resources of goat keepers also
substantially account for low adoption of
improved
goat
rearing
practices/
technologies.
Observations collected from 472 goat
keepers belonging to 28 villages of
Hamirpur, Mahoba and Jalaun (U.P.),
Chattarpur and Satna districts (M.P.) are
summarized in Table 2.
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common in Bundelkhand. Straw of Gram,
Lentil, Moong, Black gram, Arhar is
available in this region and fed to goats.
Few
flocks
(4‐5%)
however,
are
maintained on semi‐intensive feeding
system.

Feeding System
Goats are maintained on low energy diet
such as grazing, crop residues etc.,
occasionally fed with small amount of
grains. Biomass availability in range is
meager and also utilized by cow and
buffalo as grazing of large ruminant is

Table 1: Level of awareness and adoption among goat farmers in Bundelkhand Region
S.
No

Area/ Districts

Improved Practices/
Technologies/
Interventions

Hamirpur
Mahoba
Aw
Ad
Aw
Ad
1
Concentrate Feeding
100
8
100
7
2
Green Fodder
100
3
100
2
3
Straw Feeding
100
40
100
36
4
Mineral Mixture
10
0
10
0
5
Feeding Devices
40
10
45
10
6
Deworming
25
0
25
0
7
Vaccination
20
0
15
0
8
Buck selection& utilization
25
5
30
5
9
Breed Identity
20
0
20
0
10
Breeding Practices
50
30
55
30
11
Goat housing & Sanitation
50
5
50
5
12
Kids Sanitation
30
2
30
3
13
Value added products
10
0
5
0
14
Sell/ marketing of goat
30
15
35
12
Aw: Awareness Level, Ad: Adoption Level among farmers

Table 2: Performance of goats under
extensive system of management in
Bundelkhand
Traits/ Attributes
Age at first kidding (M)
Milk yield/d (ml)
Lactation length (M)
Multiple birth (%)
Body weight at 3 M
(kg)
Body weight at 6 M
(kg)
Body weight at 12 M
(kg)
Kids mortality up to 3
M (%)
Adult mortality (%)
Income from adult
goat/ year (`)

Average

Range

17
450
4.2
34
8.5

14‐24
200‐1000
3‐6
‐
7‐12

13.2

12‐18

17.4

15‐26

12

5‐30

6
1400

4‐10
1000‐2500

Jalaun
Aw
Ad
100
7
100
4
100
42
15
0
50
10
40
0
25
0
30
6
30
0
60
20
60
6
40
4
5
0
32
16

Chattarpur
Aw
Ad
100
6
100
3
100
28
8
0
30
10
15
0
15
0
25
5
15
0
40
20
40
4
30
2
5
0
25
11

Satna
An
Ad
100
6
100
2
100
26
8
0
30
5
15
0
15
0
25
5
18
0
40
25
40
4
20
2
5
0
26
12

Bucks during breeding season are usually
provided concentrates. Goat keepers with
small flock (<10) also rears goats under
contract system. Supplementation of
cultivated green fodder, deworming,
vaccination and drenching is not followed
by the goat rearers of this region. Almost
90% males were castrated as farmers
believe they grew faster and easily
managed under field.

Production Performance
The average body weight at different age,
reproductive traits, milk yield and
survivability is shown in Table 2.
Considering the very poor biomass for a
limited period and inadequate care, the
production performance of goat is not so
bad indicating natural selection for harsh
conditions. It could be substantially
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determined by its body size and health
whereas in case of female by size, health,
milk yield and prolificacy. Goat milk is
commonly not sold because of non‐
availability of market for goat milk.

increased by providing strategic inputs
(green fodder, concentrates during harsh
conditions, deworming and vaccinating
goat against PPR). Higher kid mortality is
attributed mainly to inadequate health
care, inadequate housing & sanitation and
poor feeding.

Goat marketing
practices

structure

Technologies transferred to field
Breeding goats of both sex (370, Barbari,
Jamunapari and Jakhrana were supplied
by the institute to field mainly to State
Animal Husbandry Departments and
progressive farmers during 2010‐11. Goats
were mainly sold to Uttarakhand, Bihar,
Chhattisgarh, Rajasthan, Uttar Pradesh,
Haryana and Karnataka. Feedback
obtained indicated that adaptability and
survivability of supplied goats were
moderate and satisfactory. Goat is
predominant
livestock
species
of
Bundelkhand and maintained irrespective
of caste, community and land size, it acts
as life line during persistent draught.
Therefore, goat rearers should be made
knowledgeable for improved goat rearing
practices. Some initiatives/ incentives may
be given to goat keepers for their rapid
adoption. Goat keepers of this region
strongly felt need of cheap feed
particularly during lean period (April‐
July).
Regulated
goat
marketing
infrastructure may be created in
Bundelkhand to provide due benefits to
goat keepers.

and

Survey carried out in Orai (Jalaun), Jhansi,
Kanpur, Allahabad, Mahoba, Hamirpur,
Banda and Chattarpur towns/ districts
indicated that more than 90% goats are
sold for meat by goat keepers at their
village to the butcher (middleman). These
middlemen move round the year in
villages and further sold these goats to
district level butcher/contractor. These
district level contractors sold these
animals to goat meat shopkeeper (retailer)
in district towns and also send them to
wholesale chevon traders of Kanpur,
Kolkata or other big cities. District level
contractors have a grip on goat meat
marketing and play a major role in
regulating the market price. Almost all of
them belong to Muslim community.
Village level contractor or middleman
earns a profit of `250‐350/ goat and
district level contractor earns `150‐250/
goat. Male up to 1.5 years of age get better
price. At village level price of 20‐25 kg
male ranged from `2000‐ 2500. Whereas,
females were mostly (>70%) sold at late
age (>6 years) for `1500‐2000. Price of
goat for meat is determined by age and
health of goat. The price of goat meat
varies from `220‐280/ kg over the towns
and seasons in Uttar Pradesh and Madhya
Pradesh. Skin and other non‐edible
portion is sold @ `150‐250/ goat. Prices of
breeding buck in Bundelkhand region
varied from `3000 to 6000 and of female
from `3000‐5000. Price of buck is

EESE 1.04: A study on impact of
various training programmes on
commercial goat farming
Khushyal Singh, Braj Mohan and Vijay
Kumar
Data was collected from 200 trainees of 9
states namely, Uttar Pradesh, Haryana,
Punjab,
Bihar,
Madhya
Pradesh,
Rajasthan, Chhattisgarh and Delhi to get
feedback on performance of commercial
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goat farms, constraints in opening goat
farms, knowledge, marketing channels,
marketing problems, etc. Fifty out of 200
trainees belonging to Haryana (20), Uttar
Pradesh (14), Punjab (1), Bihar (5),
Madhya Pradesh (4), Rajasthan (2),
Chhattisgarh (1) and Delhi (2) have
started commercial goat farming with
local
breed,
Barbari,
Sirohi
and
Jamunapari breeds.

knowledge and adoption of improved
technologies
was
high
due
to
inaccessibility of critical inputs. Higher
technology adoption at some commercial
farms led to low mortality losses as
compared to traditional flocks. The
farmers realized remunerative price for
pure breed animals as compared to non‐
descript goats.

Fig. 2: Technology adoption gap in commercial
goat farms

Fig. 1: Number of commercial goat Farms

As per the feedback, the survivability of
adult goats in the commercial goat farms
was good. However, kid mortality was
higher in all commercial goat farms. There
were many constraints responsible for
high mortality viz. low adoption of
improved practices and preventive goat
health calendar, non‐availability of critical
inputs like vaccines, size of flock, type of
housing, etc. Marketing of the animals
was on the basis of estimate not on the
weight basis. Some of the commercial goat
farmers were doing strategic marketing
such as plan for Eid, Holi, Diwali and
other local festivals. They were rearing
castrated male as it gives better price to
the farmers. Some other problems of the
commercial goat farming were also
reported i.e. prevalent dystokia, abortion,
stunted growth of kids.

Fig. 3: Constraints in commercial goat farming

The major problems faced in the initial
stage of goat farming were observed to be
the high incidence of diseases and non‐
availability of vaccines, medicines,
qualified veterinarian, lack of elite
germplasm and common pastures.
Majority of these farmers struggled to sell
their goats on live body weight basis and
the price they realized ranged from `90 to
`120 per kg of live body weight. The price
was higher for castrated male for festive
sale. The farmers producing quality
breeding‐animals also got attractive prices
from the goat breeders. The constraints in
commercial goat farming are depicted in

The level of adoption of these technologies
was moderate. There was a wide gap in
the level of adoption and large proportion
of the commercial farmers not adopted the
recommended technologies. Gap in
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Table 1: Age
percentage

Fig. 3. On an average a commercial farm
had the total number of goats upto 321
The majority of the farmers wanted to
increase their flock size up to 250 –1000
goats, but desired support in the form of
technical
knowledge
and
easy
institutional
finance,
insurance
is
essentially needed.

Age group
< 15 Days
15‐ 30 Days
1‐2 Months
2‐3 Months
3‐ 6 Months

EE&SE 8.15: Sustainable Livelihood
through
Goat
Farming
by
Disseminating the Improved Goat
Production Technologies

group

and

mortality

Mortality percentage
(of total mortality)
23.60
21.00
42.00
5.20
8.00

Reproduction Component
The programme is aimed to increase goat
productivity, income, employment and
socio‐economic status of farmers through
technological
intervention.
Under
reproduction component study was
undertaken to collect information on
various reproductive parameters to assess
the extent and nature of reproductive
problems in villages, organization of
village camps for different reproductive
ailments and reproductive health care of
affected animals. In order to achieve the
targets under reproduction component,
seven visits were undertaken in
operational villages. In these visits 73 goat
and sheep farmers were contacted and
data on different production and
reproduction was collected on prescribed
schedule. Reproductive health care of
affected goats of different adopted
villages was undertaken. Round the year
breeding is practiced by flock owners by
using non‐descript bucks. A reproduction
health calendar was also distributed to
goat owners. In total twenty three cases of
specific reproductive ailments were
diagnosed and appropriately treated in
operational villages (Table 1). Caesarean
sections in two goats were performed to
relieve dystokia/ facilitate kidding. The
incidence of various diseases was of
moderate degree. During this period a
total of 58 goats were screened for their
gestational status. A total of 4 field days

Braj Mohan, A.K. Goel, Ashok Kumar,
Khushyal Singh, U.B. Chaudhary, R.B.
Sharma, M.K. Singh, H.A. Tiwari,Vijay
Kumar, N. Ramachandran, Anil Kumar
(IASRI) (w.e.f. Oct., 2010)

Health Component
Interview schedule was developed, pre
tested and standardized for studying the
mortality status of goats in the adopted
village. Data was collected to study the
mortality status of goats in Hayatpur
village. Method of data collection was
personal interview. In total, 20 goat
farmers were interviewed and having 234
goats. Maximum mortality was found in
kid was 41.78% in the age group of 0‐6
months. Details of mortality data are
presented in the Table 1. In adult
mortality percentage was 11.9 per cent (all
these data are based on before
intervention).
Maximum mortality occurred in the
month of November to January. Problems
related to Gastro Intestinal Tract (GIT)
were the major (52%) cause of death.
Animals were kept densely in the house
so that hygienic and proper ventilation
were major predisposing factors for
occurrence of various diseases.
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and Manoharpur (Mathura). In these
visits individual contacts were made with
about 356 goat farmers/ farm women at
their home during the period under
report. They were educated and
motivated about the scientific/ commercial
goat rearing and use elite Barbari
breeding bucks.

were arranged at different occasions by
organizing Animal Health Camps and
Kisan Goshthies in Hayatpur village for
creating awareness and motivation of goat
farmers for goat rearing practices on
scientific lines. In these field days a total
of 321 goats were vaccinated against E.T.
(initial and booster dose). Under
reproduction component seven goats were
treated for anoestrus condition and 21
were examined for pregnancy status. In
Kishan Goshthies, Dr. Devendra Swarup,
Director of the institute emphasized the
need to adopt goat farming on scientific
lines. Other subject matter specialists
(SMS) also delivered talks and made
interaction with farmers on various
aspects of goat rearing. I also participated
in interactive discussions and delivered a
talk on Reproductive Management of
Goats for increased production under
village conditions. In another Animal
Camp and Kishan Gosthi, NABARD,
Mathura in collaboration with this
institute and local NGO provided
financial management solution and
literacy for goat keepers and other
farming community to enhance their
socio‐economic status besides vaccination
and treatment of animals against various
ailments.

Self‐Help Groups
Extended support to Self‐Help Groups
(SHGs) of Hayatpur village for enhancing
their livelihood through scientific goat
farming.

Financial literacy campaign
Financial
literacy
campaign
was
organized in collaboration with NABARD
through puppet show and interaction
with Bank personnels. In this campaign,
NABARD
Personnels,
Lead
Bank
Manager of Mathura, NGO, and more
than
200
farmers/
farm
women
participated. This campaign helped the
goat farmers about opening of account in
bank, bank loan for goat project,
procedure of bank loan and how to repay
bank loan, etc.

Group Discussions
In all 3 group discussions were conducted
on scientific goat rearing and management
in the adopted villages on health care, kid
management and care, and management
of goats before during and after kidding.

Table 1: Occurrence of reproductive
disorders in adopted villages
Disease/ condition
Anoestrus
Ring Womb
Retention of Placenta
Dystokia
Total

No.
11
07
02
03

Participatory Rural Appraisal
PRA was conducted to assess the village
resources, resource mapping, time line,
communication and constraints about
agriculture in general and goat farming in
particular in all four adopted villages.

23

Visits and advisory services

Organization
Training

In all 29 visits made by the scientists and
technical staff to adopted village Loh
Karera and Nanau (Agra) and Hayatpur

of

On

Campus

An on‐campus training programme on
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scientific goat rearing was organized on
the occasion of the visit of Hon’ble Union
Agriculture Minister Shri Sharad Pawarji
at CIRG, Makhdoom on 24.01.2011 in
which 27 goat farmers and 6 farm women
attended and got benefitted.

Organization
Trainings

of

on 12.11.2010 in which 23 farmers were
benefitte.
On 14.01.2011 an off‐campus training was
organized for 35 goat farmers on scientific
goat management and hoof trimming.
An off‐campus training was organized on
‘Scientific goat management’ on 20.1.2011
in which 25 goat farmers were benefitted.

Off‐Campus

An off‐campus training was organized on
goat breeding management at Nanau
(Agra) on 6.8.2010 in which 20 farmers
attended and got benefitted.

Field Day
A Field Day including Kisan Gosthi and
Animal Health Camp was organized on
28.11.2010 in adopted village Hayatpur.
Besides Director of the Institute, scientists,
technical staff, 60 goat farmers, 30
farmwomen and 53 trainees of 45th
National
Training
Programme
on
Commercial Goat Farming were present.

An off‐campus training was organized on
‘Goat reproduction problems’ at Hayatpur
on 19.10.2010 in which 20 farmers were
benefitted.
An off‐campus training was organized on
‘Goat reproduction problems’ at Loh
Karera on 26.10.2010 in which 25 farmers
were benefitted.

On 8.1.2011 aother field day was
organized in adopted village Hayatpur in
which following transfer of technology
programme were conducted.

An off‐campus training was organized on
‘Importance and utilization of goat milk’
at Hayatpur on 12.11.2010 in which 23
farmers were benefitted.

Kisan Goshthi: Secretary DARE and
Director General, ICAR Dr. S. Ayyappan,
Dr K. M. L. Pathak DDG (AS) ICAR,
Director, CIRG, I/C, EE&SE Section, two
principal scientists, two senior scientists,

An off‐campus training was organized on
‘Scientific goat management’ at Hayatpur

Participants of National Training Programme on Commercial Goat Farming
along with Director and Scientists of CIRG
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over 800 goats and sheep were
vaccinated with PPR vaccine, 282
animals were treated for endoparasites
and 65 animals were treated for other
ailments.

six scientist, two bank personnel, five
technical assistants, and other dignitaries,
staff, media persons, village Pradhan and
500 farmers and farm women were
present.
Exhibition: An Exhibition of technologies
was arranged for creating awareness
among the goat farmers/ farmwomen.
Distribution of Barbari Bucks and
feeders: Four elite Barbari breeding bucks
were distributed by the Director General
and Deputy Director General (AS) to the
interested goat farmers for breed
improvement in the village. Four feeders
were also distributed to demonstrate the
importance of avoiding wastage of feed
and fodder which costs high in goat
rearing.
Distribution of Pelleted Feed: Pelleted
feed was distributed to demonstrate the
importance of complete feed for
commercial goat farming.

y

A Health camp was organized at
Hayatpur
adopted
village
on
09.03.2011 in which, 109 small animals
were vaccinated against ET and 3
animals were treated for various other
ailments
including
reproductive
problems.

y

A Health camp was organized at
Hayatpur
adopted
village
on
23.03.2011 in which, 235 small animals
were vaccinated with ET vaccine and
12 animals were treated for various
other ailments including reproductive
disorders.

y

Besides these health camps, 14 visits
were made in all four villages for
healthcare and other support. In these
visits, animals were treated and
suggestions were given to farmers for
better heath management.

y

Hoof trimming of 27 goats was done
in Hayatpur village with the help of
management scientist.

Health Care Activities
y A Health camp was organized at
Hayatpur
adopted
village
on
08.01.2011 during the visit of Dr. S.
Ayyappan, Secretary DARE and
Director General, ICAR. In this camp
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AICRP
AICRP ON GOAT IMPROVEMENT
D. Swarup, B. Rai (upto 2.2.11) and S.K. Singh (wef 3.2.11)
3 months body weight and reared at
All India Coordinated Research Project
farmers’ door. Out of these, 15 selected
(AICRP) on Goat Improvement is a major
bucks were distributed in village clusters
long term programme focused to bring
upon
genetic
improvement
under
for breeding of 300 selected does in 2001‐
prevailing ecosystems and also to
02. These bucks are replaced at regular
conserve threatened goat breeds under
intervals. In 995 kidding, 1889 kids were
their landscapes. Presently three breeds
born of which twin born kids were the
i.e. Barbari, Jamunapari and Sirohi are
highest (54.42%), followed by triplet kids
(24.93%), then by singlet kids (15.99%) and
being improved under organised farming
lastly by quadruplet kids (4.65%).
system where in efforts are made to
provide controlled environment and
In Marwari Goat at Bikaner, a total of 150
optimum feeding so as to obtain
young bucks of true to Marwari breed
maximum genetic gain. Other breeds viz.
were distributed to registered breeder for
Assam Hill goat at Guwahati, Black
breed improvement up to 2011. Out of
Bengal at Kolkata and Ranchi, Gaddi at
these, the 17 bucks were distributed to the
Palampur in HP, Marwari at Bikaner.
registered breeder of Kalyansar (05),
Osmanabadi at Phaltan in Satara district
Raisar (05) and Daiya centres (07), during
of Maharashtra, Sangemneri at Rahuri,
this
financial
year.
The
average
Sirohi at Vallabhnagar (Udaipur), Ganjam
population growth was 97.62% among the
at Bhuvaneshwar, Surti at Navsari and
registered goats’ at all four field centers.
Malabari at Trichur are being improved
The body weight at different stages of
under farmer’s flock having age old
growth ranged from 2.47±0.02 to 2.67±0.01
traditional but proven systems of farming.
kg (2.58±0.01kg) at birth, 12.53±0.23 to
This project also implements modern
15.57±0.24 kg (13.72±0.51 kg) for 3 Month,
animal husbandry and health technologies
17.57±0.2 to 18.84±0.18 kg (18.33±0.62 kg)
for testing and enhancing knowledge of
for 6 Month, 16.79±1.08 to 30.18±1.93 kg
farmers. Most units are practicing animal
(21.89±0.27 kg) for 12 month, 27.08±1.19 to
identification and performance under
30.57±0.19 kg (29.14±0.32kg) for 18 month,
farmer’s condition which is an essential
29.38±0.96 to 34.03±0.24 kg (32.37±0.28 kg)
requirement of any genetic improvement
for 24 month, 30.47±0.89 to 36.25±0.26 kg
programme. At many locations farmers do
(34.06±0.27 kg) for 30 M and 33.76±1.06 to
not agree to get their animals tagged by
42.2±0.24 kg (38.51±0.3 kg) for adult
any agency as it was not the traditional
animals. The average milk yield was
practice they inherited from their
73.99±2.70 kg in first 30 days, 76.01±2.41kg
ancestors.
in second 30 days, 70.89±2.2 kg in third 30
days and 54.49±1.83 kg in fourth 30 days
At Kolkata in Black Bengal breed three
of
lactation.
The
reproductive
village clusters were adopted and 200
performance of Marwari goats was
does per village were registered. Fifty
evaluated on the basis of numbers of does
male kids were purchased on the basis of
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goat breeders association. Five bucks are
transferred to Frozen Semen Lab of Cattle
Project, MPKV, Rahuri for semen
preservation.

available for breeding purpose. The
kidding
interval
ranged
from
278.25±16.249 to 305.41±9.922 days
(288.456±11.157 days). The overall kidding
per cent was 91.18 % which may be due to
adaptation of scientific managemental
practice by the goat breeder and proper
care of animals during the prevalent
famine conditions.

In Sirohi Farm Unit at Vallabhnagar,
Rajasthan, total of 1313 goats were
registered comprising of 1064 females.
During the year, under report, 531 kids
were born out of which 272 were males.
Population growth of 73.10% was
recorded. Total 243 males were sold out of
which maximum 88 males were sold
between 6‐12 months of age. Since
inception of the project 713, 1240, 716, 953
and 987 kids were born in 1st, 2nd, 3rd, 4th
and 5th generation, respectively. The least
square means for body weight at birth, 3,
6, 9 and 12 months of ages were 2.47±0.03,
13.6±0.18, 17.30±0.25, 20.69±0.48 and
24.79±0.49 kg, respectively. The body
weights increased over the years.
Heritability of birth weight was found to
be high. Year, season of birth, sex of kid
and type of birth have significantly
affected on the body weights. Kids born
between November to February months
had higher weights at 3 months age
whereas, those born between July to
October had higher weights at 6 and 12
months of ages due to better environment
for gene expression of growth. Single born
kids were significantly heavier than the
multiple born kids at all the ages. The
overall least square means for milk yield
over 90 days, 150 days, lactational yield
and lactational length were 69.50±3.73,
102.03±3.67, 102.45±4.66 lit and 151.59±0.37
days, respectively. The lactation length
was significantly shorter than previous
years. Season of kidding has significant
effect on milk yield. The lactation order
played a significant role in milk yield.

At Osmanabadi Field unit of NARI, there
were total 626 kiddings and 1026 kids
were born, giving a combined average
litter size of 1.64 for all six villages.
Compared to 2009‐10, there was a 5%
increase in average litter size (1.49 to 1.56)
of goats recorded under the project in Bibi
and Wadgaon villages in Satara district.
The average litter size of goats recorded
under the project in Solapur and
Osmanabad districts was 3.8% and 13%
higher, respectively than goats recorded
in Satara district (i.e. 1.62 and 1.77).
In Sangamneri field Unit at Rahuri, total
of 642 breedable does in four clusters were
registered and 33 elite bucks were rotated
in the selected clusters. Population of
Sangamneri goats was increased by 25.15
per cent over the last year in registered
clusters, however the population in
breeding tract was increased by 126 per
cent. The overall superiority for body
weights at 1, 3 and 6 months of age was
3.99, 7.27 and 6.98 per cent, respectively
over
the
contemporaries.
Overall
economic gain was `62.00 and 98.00,
respectively for 3 and 6 months weights.
The improvement in milk yield over the
baseline population was 21.42 per cent,
with economic gain of `256.50. Farmers‐
Scientist forum of goat keepers is
formulated for dissemination of new
techniques of goat keeping. The same
forum will be registered as Sangamneri

At Guwahati, to establish Assam Hill Goat
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neonatal kid in the form of concentrate
feeding, Thereafter three field units
belonging to different migratory routes
were established and 701 animals were
registered and identified by ear tagging. A
total of 452 young kids were born, 95
animals of different age groups died and
274 animals pertaining to different age
groups were sold and 99.47% overall
population growth and 6.24% overall
mortality was recorded. The per cent of
twin births and incidence of abortions was
18.32 and 7.32%, respectively. All the
animals of the flock were provided health
coverage by way of vaccination against
PPR, dipping and de‐worming besides
strategic supplementary feeding in the
form of mineral mixture and concentrate
feed. The overall least square means for
body weights at birth, 1 month and 3
months of age were 2.16, 8.66 and 15.71
kg, respectively wherein significant effects
of sex of birth and field units were
observed. The overall body length, body
height and body girth at birth was 26.49,
33.90 and 31.29 cm, respectively. The
corresponding figures at one month were
46.24, 49.40 and 49.30 cm, respectively and
at three months 52.37, 53.94 and 57.65 cm,
respectively.

center, selection of two field units with
160 and 190 breedable goats respectively
were completed. Initial data regarding the
production performances like Body
weight at different ages from the field unit
is collected. Four Bucks of high genetic
merit, two in each unit has been
distributed. Training on “Scientific
Management of Goats” and other
necessary technical guidance is provided
to the beneficiaries at regular interval.
Three centres of the Black Bengal in
Jharkhand
were
established
at
Jamshedpur, Deoghar and Ranchi districts
of Jharkhand. Data on growth at various
stages and reproduction etc. were
recorded and analyzed. The coat colour of
the animals is brown, grey and black.
Majority of animals (74 %) are black coat
followed by brown (21 %), grey (4 %) and
1% white patches on black. Males are
having generally beard and sometimes it
is present in female also. The adult body
weights of males and females are
13.90±1.24 and 12.74±0.97.
Survey results of Gaddi Home tract
showed that breeding tract is distributed
mainly in the pockets of Mandi, Kullu,
Kangra and Chamba districts of
Himanchal Pradesh. The average family
size was 5.82 and land holdings 8.88 bigha
per family. The animals are managed
purely on transhumance (migratory)
system of management, where no
supplementary feeding is provided except
common salt at weekly intervals. Natural
service is the only method of breeding
followed and one buck is kept per 50‐75
breedable does. The main breeding season
commences from April onwards and lasts
up to June. The kidding starts from the
month of October onwards and it occurs
in the open. No special care to the dam or

At Navsari, Surti Field Unit, the closing
balance of the registered flock was 957
animals including 749 females. Out of
these animals 567 animals were Surti
including 492 Surti females. Increased
number of Surti females as compared to
opening balance of 152 Surti females
pertains to registration of 301 new Surti
goats in newly added three clusters
during the year 2009‐10. During current
year, 430 kids were born out of which 247
were males. Surti kids born during the
year were 95 males and 61 females
respectively. Major constraint faced
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kidded during the July to October
remained low producer throughout the
lactation. Surti goats prove to be a very
good milch breed with a range of 136‐216
lit of milk in a complete lactation.

during the year again remained non
availability of good quality Surti bucks.
There is no appreciable trait or physical
character in this breed that can be counted
as defect. But negative selection pressure
is operating on this breed at high intensity
due to higher demand of white bucks
during Id‐ul‐Fitar festival. Farmers raise
white Surti type buck for sacrificial
purpose on Id‐ul‐Fitar festival. This
imparts high selection coefficient against
this breed leading to genetic loss of almost
entire elite Surti germplasm from male
side in natural breeding tract of this breed.
Closing balance for male Surti bucks
remained only 10 due to sale of white
coloured Surti bucks during Id‐ul‐Fitar
festival as preferred by Muslims of South
Gujarat region. Total 69 males were sold
out of which maximum 40 males were
sold at adult age. Overall population
growth of 80.67% was recorded with the
addition of 363 live kids. The least square
means for body weight at birth, 3, 6, 9 and
12 months of ages were 1.72±0.02,
9.74±0.10, 16.39±0.12, 19.99±0.15 and
21.86±0.22 kg, respectively. The overall
least square means for milk yield over 90
days, 150 days, lactational yield and
lactational length was 102.32±2.19,
163.88±1.71, 169.47±2.47 lit and 160.88±1.58
days, respectively. Season of kidding has
significant effect on milk yield and goat

The Ganjam field unit located at
Bhuvaneshwar had a closing balance of
goats at Rambha, Khallikote and
Chattarpur centres was 1870, 1698 and
2465, respectively. The overall average
body weight at birth, 3, 6, 9 and 12 months
of age were 2.31±0.06, 6.36±0.01, 9.46±0.03,
13.81±0.02 and 17.78±0.03 kg, respectively.
There was a significant increase of the
body weight at 9 and 12 months of age in
comparison of base population average.
The kidding percentage was 36.12 upto
Sept. 2010. The average daily milk yield of
Ganjam goats was 425.5±10.8 ml.
Prophylactic measures were undertaken
in the farmer’s flock.
The farm units of Barbari, Jamunapari and
Sirohi were able to generate genetic and
phenotypic variance and covariance for
economic traits. Generation wise means
and BLUP estimates were recorded for
animals used in the breeding programme.
As such the project is contributing in
genetic evaluation of local breeds,
generation of genetic variances and
covariance and in conservation of
valuable germplasm.
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Table: Ongoing units under AICRP on goat improvement during XI five year plan
Sl. No.

Name of the Unit

From X Plan
1.
Jamunapari Farm Unit
2.
Barbari Farm Unit
3.
Sirohi Farm Unit
4.
Marwari Field Unit
5.
Black Bengal Field Unit
6.
Ganjam Field Unit
7.
Sangamneri Field Unit
8.
Surti Field Unit
9.
Malabari Field Unit
10.
Sirohi Field Unit
New Units during XI Plan
1.
Black Bengal Field Unit
2.
Assam Hill Field Unit
3.
Gaddi Field Unit
4.
Osmanabadi Unit

Location

Type of Centre

CIRG, Makhdoom
CIRG, Makhdoom
CSWRI, Avikanagar
R.A.U. Bikaner
WBUVS & F, Kolkata
OUA & T, Bhubaneshwar
MPKV, Rahuri
N.A.U. Navsari
K.A.U. Trichur
M.P.U.A & T., Udaipur

ICAR based
ICAR based
ICAR based
SAU based
SAU based
SAU based
SAU based
SAU based
SAU based
SAU based

BAU, Ranchi
A.A.U. Guwahati
HPKV, Palampur (HP)
NARI, Phaltan (MH)

SAU based
SAU based
SAU based
Voluntary centre

113

EDUCATION AND TRAINING
Maharashtra (1) and Gujarat (1)
participated.

Training Programmes Organized
1.

2.

3.

4.

5.

Organized
National
Training
Programme on Commercial Goat
Farming from 6‐15 April, 2010. In this
training programme 20 veterinary
officers participated.
Organized
National
Training
Programme on Commercial Goat
Farming from 11‐20 May, 2010. In this
training programme 46 farmers
participated representing Araria (9),
Gaya (10) Purnia (7), Katihar (10) and
Supaul (10).
Organized
National
Training
Programme on Commercial Goat
Farming from 20‐29th July, 2010. In
this training course, 65 participants
from 13 States i.e. from U.P. (30),
Jharkhand (1), A.P. (1), M.P. (2)
Haryana (19), Delhi (3), Maharashtra
(1), Chhattisgarh (1), Gujarat (1),
Punjab (3), Rajasthan (1), Orissa (1)
and Uttarakhand participated.
Organized a 10 days 44th National
Training Programme on Commercial
Goat Farming from September 21‐30,
2010. In this training course, in all 64
participants from 9 States i.e. from
U.P. (30), Haryana (19), M.P. (3)
Maharashtra (1), Rajasthan (4), Bihar
(3), Jharkhand (1), Uttarakhand (1)
and A.P. (2), participated.

6.

Organized and conducted a five days
training programme on scientific goat
rearing from 6‐10 December, 2010 to
23 progressive farmers sponsored by
ATMA Sahrasa and Kosi Agro
Foundation, Sahrasa, Bihar.

7.

Organized and conducted a training
programme on Scientific Goat
Rearing to Farmers Sponsored by
Bihar Agricultural Management and
Extension, Training Institute, Bihar
from 16‐25 April, 2010. In this
training programme 35 farmers from
Muzaffarpur (10), Purbi Champaran
(10), Pashchmi Champaran (5) and
Bhagalpur (10) participated.

8.

An
exposure
cum
training
programme was organized for 9 goat
farmers (including two farm women)
from ATMA, Munger, Bihar from 17 –
19 September, 2010

9.

Organized and conducted one day
training programme on Scientific goat
rearing on 1.1.2011 to 128 progressive
farmers sponsored by Kisan Trust,
Tughlaq Road, New Delhi.

10. Organized and conducted a 10 days
46th National Training Programme on
Commercial Goat Farming from
February 22‐March 3, 2011. In this
training course, in all 68 participants
from 13 States and Bangladesh i.e.
from U.P. (23), Haryana (12), Bihar
(7), Delhi (4), Rajasthan (4), M.P. (4),
Uttarakhand (3), Karnataka (3),
Jharkhand (2), Punjab (2), Tamilnadu
NRI
(1),
Maharashtra
(1),

Organized and conducted a 10 days
45th National Training Programme on
Commercial Goat Farming from
November 23—December 2, 2010. In
this training course, in all 54
participants from 9 States i.e. from
U.P. (27), Haryana (9), A.P. (5), M.P.
(4), Delhi (3), Punjab (2), Bihar (2),
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Chhattisgarh (1) and Bangladesh (1)
were present.

Participation
Mela

in

Helpline Services
The farmers help line initiated by the
Institute has become immensely popular
among the goat farmers, entrepreneurs
and commercial goat farmers, and a large
numbers of them are contacting the
Institute for seeking information and
knowledge
on
improved
goat
technologies. A large number of farmers/
entrepreneurs contacted the Institute on
various aspects of goat production
especially on the availability of superior
germplasm, training and marketing of
goats etc through the Help Line service
and were suitably replied.

Exhibition/Kisan

1. Participated in Krishi evam Gramya
Vikas Pradarshani at Pt. Deen Dayal
Dham, Nagla Chandrabhan, Farah,
Mathura from 5‐7 October, 2010.
2. Participated in Kisan Mela at IVRI,
Izatnagar, Bareilly from 1‐3 November,
2010 and third prize was awarded for
Institute stall.
3. Participated in Pusa Krishi Vigyan
Mela at IARI, New Delhi from March
3‐5, 2011

In all 1829 calls were received regarding
various aspects of commercial goat
farming, improved goat production
technologies,
elite
germplasm
and
training programmes and replied suitably.

4. Participated in Bheda Mela from
March 5, 2011 at CSWRI, Avikanagar
(Rajasthan

Technical Correspondence
1. In all 134 inquiry letters (112 in Hindi,
21 in English and 1 in Telgu) were
received from different categories of
aspirants covering different of parts of
country on various aspects of goat
reproduction and production were
suitably replied.

Farm School on AIR
The 30 radio talks were broadcasted from
All India Radio Station, Agra from 20
September 2010 to 17 January, 2011. These
radio talks covered all aspects of
commercial goat production including
goat
breeds,
breeding,
feeding,
management (shelter, kid and health)
extension education socio‐economic and
marketing aspects.

Visits
In all 1122 visitors were entertained and
apprised with research, extension and
development activities of the institute.
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IMPORTANT EVENTS
Hon’able Union Minister for Agriculture and Food Processing Industries, Shri
Sharad Pawar visits CIRG
therefore crucial to register farmers for
getting superior germplasm from field to
experimental farms. He asked CIRG to
prepare a road map for state governments
for goat breed improvement programme
and develop effective vaccines and disease
diagnostic technologies for disease free
flock at farmer’s level to improve
production in order to meet the domestic
and export demands in terms of both
quality and quantity of goat meat. He
appreciated the CIRG technologies such as
complete feed block, area specific mineral
mixture, value added goat milk and meat
products (Nimkee, Murukku and Pops),
and herbal medicines and congratulated
the scientists for producing IVF kids.
While emphasizing needs to develop goat
gene/semen bank, Shri Pawar demanded
that scientists should find out solution to
combat goat diseases at farmers’ level.
Shri Pawar advised scientists to
standardize basic framework for Artificial
Insemination in goat so that same can be
adopted by State Governments in their AI
programmes already in vogue for cattle
and buffaloes. He called State Agriculture
and Veterinary Universities and mass
media to popularize goat breeding
programmes. Shri Pawar was satisfied
with the Kisan Help Line and the farmers
training at the Institute but wanted vast
coverage of such training programmes. He
said that livestock production has become
more knowledge‐intensive, technology‐
led and demand‐driven and asked the
scientists to contribute accordingly. Shri
Pawar was accompanied by Dr. S.
Ayyappan, Secretary DARE and DG

Calls for dissemination of scientific
goat rearing to the farmers

Shri Sharad Pawarji, Union Minister for
Agriculture
and
Food
Processing
Industries, Govt. of India visited Central
Institute for Research on Goats on 24th
January 2011. He took keen interest in
goat development programmes being
undertaken by CIRG and visited Jakhrana,
Jamunapari and Barbari goat units and
Muzaffarnagari Sheep units and also the
rumen microbiology, feed processing,
male reproduction and IVF laboratories of
the Institute. He had an interactive
meeting with the farmers and scientists
and released the area specific mineral
mixture technology developed by the
institute. Shri Pawar expressed satisfaction
on the quality animals being maintained
by the Institute and suggested that
knowledge sharing initiatives should be
undertaken by CIRG to disseminate
benefit of scientific goat rearing to the
farmers. He told that good animals are
available with the farmers but these are
not
properly
utilized
for
breed
improvement for want of proper
recording of performance data. It is

116

ICAR, Dr. K.M.L. Pathak DDG (AS), and
Dr. C.S. Prasad, ADG (ANP) and a host of
dignitaries notably Dr. (Ms) Chanda
Nimbkar from Phaltan and Ms. Kadirbai
from Baramati, Maharashtra.

CIRG Participation in the ICAR‐
Industry Meet
CIRG team participated in the ICAR‐
Industry Meet organized by the Indian
Council of Agricultural Research (ICAR)
with theme, ICAR ‐ A Destination for
Innovative
Agro‐Industry
and
Entrepreneurs,
and
provides
an
opportunity to the Industry and
Enterprises of getting a glimpse of the
ICAR Technology profile and its
Technology Transfer Pursuits on 28‐29
July 2010. The CIRG, Makhdoom was the
special invitee for this meet to showcase
their
technologies.
The
concurrent
exhibition showcases the potential
technologies under four themes: Seed and
Planting Material; Diagnostics, Vaccines
and Biotechnological Products; Farm
Implements and Machinery; and Post‐
Harvest Engineering and Value Addition.
The Meet enhanced the learning
experience and mutual trust and
developed a better understanding among
the innovators and industry for the future
participatory or collaborative endeavours.
About
300
representatives
from
companies, federations, organizations and
scientists
from
ICAR
institutes
participated in the Meet.

Dr. S. Ayyappan, Secretary DARE and DG,
ICAR complimented the efforts made by
the scientists of CIRG, and indicated that
the council is considering initiating
outreach programme on goat production
and projected goat as the future animal.
He said that invention of farmer‐ friendly
technology would go a long way in
sustainable livestock production and
poverty alleviation. Dr. Devendra Swarup,
Director, CIRG, informed that 18 patent
applications have been filed by the
Institute and many of these are in the final
stage
of
award.
He
told
that
commercialization of technologies has
been taken up on priority and a herbal
drug‐
Alquit
has
already
been
commercialized and is available in the
market. Four other technologies are in the
pipeline for commercialization.
Speaking on the occasion, Dr. Chanda
Nimbkar stressed the need to set up
disease free multiplier flocks for
production, maintenance and distribution
of quality nucleus stock of improved goat
breeds.

Republic Day Celebration
Institute celebrated 62nd Republic Day
with devotion, sincerity and joy. Dr.
Devendra Swarup, Director of the
Institute in his inaugural address
encouraged the staff to work hard with
sincerity and devotion to enhance
livelihood status of goat keepers. He put
stress on maintaining discipline and
feeling of brotherhood among the staff.
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While inaugurating the two‐day ICAR‐
Industry Meet 2010 as Chief Guest, Pawar
emphasized the important role of such
partnerships
that
will
result
in
development of rural entrepreneurship
and provide an enormous employment
potential leading to improved farm
earnings. Concerted efforts are needed to
move forward and work towards
partnership for knowledge, prosperity
and social good, he added. India’s
National Policy on Agriculture recognizes
the role of private sector in critical areas of
agricultural research and human resource
development. While appreciating the
organization of the ICAR‐Industry Meet,
he called it a welcome step in right
direction at the right time. CIRG
showcased the important technologies
developed by the Institute during the
meet which were highly appreciated by
the Honorable Agriculture Minister Shri
Sharad Pawarji and other dignitaries
during their visit to CIRG stall.

Brain
Storming
Meeting
of
Directors of ICAR Animal Science
Brain Storming Meeting of Directors of
ICAR Animal Science Division Institutes
was organized at Central Institute for
Research on Goats, Makhdoom from
January 30‐31, 2011. All Directors, Joint
Directors and Heads of Regional Stations
of the ICAR Animal Science Institutes and
ADGs, Principal Scientists and DS (AS)
from SMD attended the Meeting, which
was Chaired by Dr. K.M.L. Pathak, DDG
(AS) ICAR. The meeting was to sensitize
the Institutes in preparing the XII Plan
EFC document and identify few flagship
programs and thematic areas to be
addressed during XII plan. For the first
time incharges of various regional stations
were involved for providing inputs. The
interaction was very useful and few
programs on genomics, stem cell research,
nanotechnology, molecular diagnostics
and vaccines, biogeography of rumen and
nutrition and reproduction interaction
were prioritized for drawing focused
research activities.

recording and information was held at
CIRG on 30th August, 2010. Director Dr. D.
Swarup welcomed all the delegates

Brain Storming Session on Field
Data Recording and Information
Brain storming session on field data
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including Dr. C.S. Prasad, ADG (AN&P),
Dr. B.K. Joshi, Director, NBAGR and Dr.
Chanda Nimbkar, NARI, Phaltan. He
stressed for developing a uniform pattern
of data recording for AICRP of Goat
improvement programme. Dr. B.K. Joshi
in his address explained the need for
animal characterization and conservation
of breeds with sustainable utilization in
future. Dr. C.S. Prasad said that field data
recording is very important aspect of
breed improvement programme. Dr.
Nimbkar stressed to develop a reporting
format for better output and suggested
uniform data treatment and analysis for
all the AICRP units and to follow a
common protocol In the technical session
six presentations of different aspects of
data recording and existing formats
developed by CIRG were discussed at
length by all the participants.

2. Server‐II: Host name “goat.cirg.res.in”
(a) This server acts as a backup server/
secondary name server having
Ubuntu operating system.
3. Operating System:
(a) Having installed with Ubuntu
10.04 LTS server and upgraded to
10.04.
(b) All above utilities were also being
used configured on Server‐II
(c) Instead of send mail post fixed is
being used as MTA and to control
the viruses, Amavis D and
ClaimAV.

Web Site
The complete website of the institute
www.cirg.res.in was redesigned and
reprogrammed from sketch which was in
order to incorporate to maintain web‐
programming language. Such as php,
CSS2, Javascript, ASP

ARIS Cell

Goat‐net mailing list server
y A mailing list server was created

Two servers were maintained in Open
source Software/Free Software Operating
system called Ubuntu Linux and one
using Redhat Enterprise Linux to work as
Internet Gateways for the Institute. The
following
operating
systems
were
installed.

named “goat‐net@cirg.res.in”. This
mailing list server is operation for
discussion and dissemination of
information on goat husbandry.

1. Server‐I:
(a Ubuntu Linux 10.04 LTS: This
server is configured for a proxy
server using squid as a software
for proxy.

y

Several other mailing lists were
created on Agricultural subjects they
are available at http://cirg.res.in/cgi‐
bin/mailman/listinfo

y

An information system for scientific
data base was prepared and made
available at http://cirg.res.in:8080/.
This system is used to upgraded the
biodata of scientists.

y

The CIRG gate way of 2 MBPS leased
line was taken from BSNL, Mathura.
Thus, the intranet speed was
enhanced.

y

Statistical Software were developed
and are in use.

(b) The E.mail server are based on
postfix and squirrel mail.
(c) The
virus
protection
using
ClaimAV antivirus server, SpaM
Assassign software.
(d) Spam
control
Assassin.

using

Spam

(e) DNS Servers‐ to maintain institute
host name “www.cirg.res.in”

119

y

Most open source software i.e. Open
Office, Sribus DTP editor, Bind, Clam
Av are in use and Institute is taking
lead in demonstrating use of OSS/FS.

and supplied 9291.65 quintals green
biomass in the form of fodder, hay and
tree loppings. Total grain production
(barley and oats) was about 500
quintals. The section has also
developed following area of land with
different models agro‐forestry system/
silvi‐pasture with proper protective
fencing.

Agriculture Farm and Agro‐forestry
Section
y The Agricultural Farm and Agro‐
forestry Section is the Central Service
Facility of the Institute. The main
objectives of the section are to cultivate
fodder crops for the goats and sheep
in the Institute for maintaining the
nutritional level and to develop the
poor degraded soil of the Institute
through agro‐forestry/silvi‐pasture. A
well maintained crop rotation was
followed in three seasons (summer,
kharif and rabi) with legume
(berseem, Lucerne, cowpea, guar,
mung) and non‐legume (barley, oats,
pearl millet, sorghum, maize) to
supply quality green fodders and hay
to the livestock in the Institute on day‐
to‐day basis. During the year under
report the farm section has produced

Development of plots under agro‐
forestry/silvi‐pasture plantations
a. Mulberry plantation:

2.50 acres

b. Neem plantation:

2.50 acres

c. Ber plantation:

3.50 acres

d. Mixed plantation:

3.50 acres

e. Amla plantation:

1.50 acres

f.

Guava+Jamun plantation: 0.75 acres

g. Nursery:

0.50 acres

h. Neem/Gular/
Ornamental plantation:

2.00 acres

The section is maintaining 1711 plants (1‐7
years old) of different fodder tree species
(neem, mulberry, lasora, ber, subabool,
pakar, gular, pepal, bargad, amla etc) and
185 perennial ornamental plants in the
above plots. The section is also
maintaining a nursery with about 2250
saplings of different species for the use of
the Institute. Apart from these the section
is also engaged regularly for the upkeep
and maintenance of all farm roads and
drinking water supply to the entire
Institute.

Vermicompost from goat faeces
Goat rearing is primarily associated with
resource poor farmers in developing
countries. In general, goat keepers are not
much aware or interested to know about
economic importance of goat faeces.
Dumping of goat faeces in an open area
for use as manure under natural
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their own farms, which has better nutrient
densities because of reduced nutrient
losses due to lowered decomposition time
and fasten mineralization process. Plant
material i.e. Saccharum munja, Calitropis sp.
Azadirachta indica, Ficus benghalensis and
grasses can be mixed with goat faeces. A
special kind of earth worms easily convert
these in to vermicompost in a very short
time. While sole plant material as such are
not ingested by earthworm and took
months together for conversions into
vermicompost.

decomposition is a common practice
resulting loss of nutrients due to direct
exposure of to sunlight, temperature and
rainfall. The practice created foul smell
and provides favorable conditions to
various insect and pests growth. In this
process decomposition also takes long
time
to
mineralize
nutrients
for
conversion into manure. Goat keepers
may enhance their income by making
vermicompost from goat faeces. This can
be marketed for organic crop, vegetable or
ornamental plant productions. Goat
producers can also use vermicompost for

LINKAGES AND COLLABORATIONS
The institute has developed effective
linkages with DUVASU, Mathura; IVRI,
Izatnagar; NDRI, Karnal; IARI, New
Delhi; CCS HAU, Hisar; CARI, Izatnagar;
NIANP, Bangalore; IGNOU, New Delhi;
CSWRI, Avikanagar; IGFRI, Jhansi and
various Agricultural Universities and
NGOs under AICRP programme. Institute
is also running a project in collaboration
with Biovet Pvt., Bengaluru under Public

Private Partnership programme.
The Institute is hosting a study centre for
Diploma in Meat Technology of Indira
Gandhi National Open University. Dr.
R.B. Sharma, Senior Scientist is acting as a
co‐ordinator for Diploma in Meat
Technology programme at the study
centre. Nine students were enrolled for
this diploma course during the year 2010‐
2011.
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jktHkk"kk izdks”B
laLFkku esa o”kZ 2010&2011 ds nkSjku jktHkk”kk ls
lEcfU/kr dk;Zdykiksa dk fooj.k fuEu izdkj gS

¼1½ fgUnh i[kokMs+ dk vk;kstu
fnukad 14-09-2010 dks ,d fopkj laxks”Bh dk vk;kstu
fd;k x;k ftlesa laLFkku ds fofHkUu oSKkfudksa]
vf/kdkfj;ksa] deZpkfj;ksa o vkeaf=r vfrfFk;ksa }kjk
^laLFkku esa jktHkk”kk fgUnh ds izxkeh iz;ksx o c<+rs dne
,oa lq/kkj gsrq lq>ko* ij vius fopkj izdV fd;s x;s
rFkk vUr esa laLFkku ds funs’kd }kjk vius mn~cks/ku esa
fgUnh dks vius ns’k dh ,drk dks tksM+us okyh ,d dM+h
rFkk igpku crkrs gq, laLFkku ds lHkh dfeZ;ksa dks
‘kr&izfr’kr fgUnh esa dk;Z djus gsrq vkg~oku fd;k x;kA

y

y

y

y
y

y

fnukad 15-9-2010 dks fgUnh Jqrys[k izfr;ksfxrk dk
vk;kstu laLFkku ds nks oxksZa esa dh x;h] ftlesa
izFke oxZ esa laLFkku ds leLr deZpkjh ,oa f}rh;
oxZ esa laLFkku dh leLr Nk=kvksa us Hkkx fy;kA
izFke oxZ esa Jh fot; fd’kksj] izFke] Jh cnu flag]
f}rh;] Mk- xksiky nkl] r`rh; ,oa Jh jktdqekj
flag] r`rh; rFkk f}rh; oxZ esa dq- iYyoh flag]
izFke] dq- fiza;dk ‘kekZ] f}rh; ,oa dq- fiz;adk jkt]
r`rh; LFkku ij jgsA
fnukad 16 flrEcj] 2010 dks fgUnh gLrk{kj
izfr;ksfxrk dk vk;kstu fd;k x;k ftlesa laLFkku
ds 139 oSKkfudksa] vf/kdkfj;ksa] deZpkfj;ksa ,oa
Nk=@Nk=kvksa }kjk fgUnh esa vius gLrk{kj fd;s x;s

y

y

y
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rFkk ewY;kadu ds i’pkr~ loZJs”B rhu gLrk{kj djus
okys Jh fujatu izlkn] Jh cnu flag ,oa Jh
xaxknRr Øe’k% izFke] f}rh; o r`rh; LFkku ij jgsA
fnukad 18-9-2010 dks fgUnh vuqiz;ksx izfr;ksfxrk dk
vk;kstu fd;k x;k ftlesa Jh fot; fd’kksj] Jh
nsodh uUnu mizsrh ,oa Mk0 vfuy dqekj xks;y
Øe’k% izFke] f}rh; ,oa r`rh; LFkku ij jgsA
fnukad 20-9-2010 dks vkvks crkvks bZuke ikvks
izfr;ksfxrk dk vk;kstu fd;k x;k ftlesa 205
oSKkfudksa] vf/kdkfj;ksa] deZpkfj;ksa] cPpksa ,oa
efgykvksa us lgHkkfxrk dhA bl izfr;ksfxrk esa
lgHkkfxvksa ls jktHkk”kk ,oa lkekU; Kku ls
lEcfU/kr 100 iz’u iwNs x;s rFkk lgh mRrj nsus
okys 100 lQy izfr;ksfxvksa dks rRdky iqjLd`r
fd;k x;kA
fnukad 21-9-2010 dks fgUnh Jqrys[k izfr;ksfxrk dk
vk;kstu cPpksa ds izkS<+ oxZ ,oa cky oxZ ds fy,
vyx&vyx fd;k x;kA izkS<+ oxZ esa dq- Hkkjrh ’kekZ]
dq- fiadh ,oa fe- fgeka’kq Øe’k% izFke] f}rh; ,oa
r`rh; LFkku ij jgs ,oa cky oxZ esa dq- uhrw] dqizfr”Bk ,oa fe-;ksxs’k Øe’k% izFke] f}rh; ,oa r`rh;
LFkku ij jgsA
fnukad 22-9-2010 dks laLFkku ds leLr deZpkfj;ksa
,oa Nk=@Nk=kvksa ds fy, fgUnh vuqokn izfr;ksfxrk
dk vk;kstu fd;k x;k ftlesa Mk- vfuy dqekj
xks;y] dq- HkO;k ikBd ,oa Jh jktdqekj ’kekZ nkl
Øe’k% izFke] f}rh; ,oa r`rh; LFkku ij jgsA
fnukad 23-9-2010 dks laLFkku ds oSKkfudksa] ofj”B
rduhdh vf/kdkfj;ksa ds fy, ,d fgUnh ‘kks/k i=
izfr;ksfxrk dk vk;kstu fd;k x;kA oSKkfud ,oa
rduhdh oxZ esa Mk0 vfuy dqekj xks;y] Mk0
xksiky nkl ,oa Mk0 c`teksgu Øe’k% izFke] f}rh;
,oa r`rh; LFkku ij jgsA
fnukad 24-9-2010 dks jktHkk”kk ls lECkfU/kr o`Rrfp=]
lsrq o fgUnh xka/kh vkSj xqykeh dk pyfp= izn’kZu
leLr deZpkfj;ksa ds fy, laLFkku esa fd;k x;kA
fnukad 25-9-2010 dks jktHkk”kk ls lECkfU/kr o`Rrfp=

y

y

dyedkjh o xkSiqje dk pyfp= izn’kZu leLr
deZpkfj;ksa ds fy, laLFkku esa fd;k x;kA
fnukad 27-09-2010 dks jktHkk”kk dk;Z’kkyk dk
vk;kstu fd;k x;k] ftlesa laLFkku ds leLr
oSKkfudksa] rduhdh vf/kdkjh o deZpkjh] iz’kklfud
vf/kdkjh o deZpkfj;ksa us lgHkkfxrk fuHkk;h ftlesa
Mk- ‘khysUnz of’k”B] Okfj”B izcU/kd ¼jktHkk”kk½]iatkc
us’kuy cSad] {ks=h; dk;kZy;] vkxjk }kjk
^iz’kklfud ‘kCnkoyh ,oa vuqokn* ij ,d O;k[;ku
fn;k x;kA

cdjh iztuu] vkuqokaf’kdh] LokLF;] vkokl izcU/ku]
tuu] iks”k.k] pkjk lzksr ,oa mRikn izkS|ksfxdh] ifj;kstuk
fuekZ.k rFkk cdjh ikyu O;olk; bR;kfn ij ljy ,oa
lqxe Hkk”kk esa oSKkfudksa ds ys[k izdkf’kr fd;s tkrs gSaA
bl if=dk dks leLr izf’k{k.k izkIr cdjh ikydksa]
laLFkkuksa] fo’ofo|ky;ksa] d`f”k foKku dsUnzksa o xSj ljdkjh
laxBuksa dks fu;fer:i ls miyC/k djk;k tk jgk gS
ftlds ek/;e ls Kku vftZr djrs gq, xzkeh.k fdlku o
cdjh ikyd ykHkkfUor gks jgs gSaA

¼3½ O;kolkf;d cdjh ikyu ij jk”Vªh; izf’k{k.k dk
vk;kstu
laLFkku esa cdjh ikydksa dks cdjh ikyu O;olk; ij
jk”Vªh; izf’k{k.k nsus ds mn~ns’; ls o”kZ ds nkSjku
O;kolkf;d cdjh ikyu ij pkj jk”Vªh; izf’k{k.k
vk;ksftr fd;s x;s ftlesa o”kZ 2010 ds nkSjku ns’k ds
fofHkUu jkT;ksa ls dqy 238 cdjh ikyd fdlkuksa] Hkwfeghu
d`”kdksa] f’kf{kr csjkstxkjksa] O;olkf;;ksa o lsok fuo`Ÿk
vf/kdkfj;ksa@deZpkfj;ksa o lsuk ds dbZ O;fDr;ksa us
izf’k{k.kkfFkZ;ksa ds:i esa lgHkkfxrk dhA bl izf’k{k.k ds
nkSjku laLFkku ds oSKkfudksa o ofj”B rduhdh vf/kdkfj;ksa
}kjk jktHkk”kk fgUnh esa O;k[;ku] izn’kZu] iz;ksxkRed
izf’k{k.k o Hkze.k ds ek/;e ls cdjh ikyu ls lEcfU/kr
fofHkUu vk/kqfud vuqla/kku rduhdksa ds ckjs esa lgHkkfx;ksa
dks tkudkjh iznku dh xbZ rFkk mUgsa izsj.kk ysrs gq,
viuk cdjh ikyu O;olk; vkjEHk djus gsrq izksRlkfgr
fd;k x;kA

fnukad 14 flrEcj] 2010 ls izkjEHk gq, bl fgUnh
i[kokM+s ds nkSjku leLr lQy izfrHkkfx;ksa dks
laLFkku funs’kd ,oa v/;{k jktHkk”kk dk;kZUo;u
lfefr }kjk iqjLd`r fd;k x;kA bl volj ij
funs’kd egksn; us vius mn~cks/ku esa dgk fd fdlh
Hkh ns’k dh ,drk ,oa fodkl ds fy, ml ns’k dh
jk”VªHkk”kk dk le`) gksuk vfr vko’;d gSA vr% ge
lHkh dk drZO; gS fd fgUnh dks jk”VªHkk”kk ds in ij
vklhu djus ds fy, gj lEHko iz;kl djsa rFkk
laLFkku es fu/kkZfjr y{;ksa ds vuq:i fgUnh esa dk;Z
djrs gq, fgUnh ds dk;kZUo;u dks vkxs c<+kuk
lqfuf’pr djsaA ges’kk;kn j[ksa fd nSfud O;ogkj esa
fgUnh Hkk”kk dk iz;ksx ghurk ugha cfYd xkSjo dk
izrhd gSA

¼4½ jsfM;ks d`f”k ikB’kkyk ¼QkeZ Ldwy vkWu ,;j½
laLFkku }kjk fdlkuksa dks cdjh ikyu O;olk; viukus
gsrq izksRlkfgr djus ds mÌs’; ls flrEcj] 2010 dh
vof/k ds nkSjku ,d d`”kd jsfM;ks ikB’kkyk dk vk;kstu
vkdk’kok.kh] vkxjk dh lgk;rk ls fd;k x;k ftlesa
mUur cdjh ikyu O;olk; gsrq laLFkku }kjk fodflr
dh x;h uohure oSKkfud rduhdksa ls lEcfU/kr 30
dfM+;ksa dk izlkj.k laLFkku ds 30 oSKkfudksa }kjk fd;k
x;kA bu izlkj.kksa ds vUr esa izR;sd dM+h esa izlkj.k ls
lEcfU/kr rhu iz’u iwNs x;s] ftudk mŸkj cdjh ikyd
fdlkuksa ds }kjk fyf[kr:i esa Mkd }kjk laLFkku dks
Hkstk x;kA bl izfØ;k esa 15 cdjh ikydksa us lgHkkfxrk
dh ftlesa mRrj izns’k o jktLFkku ds Hkjriqj tuin ds
fdlkuksa us Hkkx fy;k rFkk iwNs x;s iz’uksa ds mŸkj
fyf[kr:i esa laLFkku esa Hksts ftudk ewY;kdau djus ds

¼2½ laLFkku lekpkj i= vtkeq[k dk izdk’ku
laLFkku esa ,d =Sekfld fgUnh lekpkj i= ^vtkeq[k*
fu;fer:i ls izdkf’kr fd;k tk jgk gS ftlesa fgUnh esa
cdjh ikyu O;olk; ds fofHkUu igyqvksa ,oa {ks=ksa tSls
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i’pkr~ dqy 12 fdlkuksa dks iqjLd`r fd;s tkus dk
izko/kku j[kk x;kA

¼5½ laLFkku dh gsYiykbu ds ek/;e ls i’kq ikyd
fdlkuksa dh leL;kvksa dk lek/kku
laLFkku }kjk cdjh ikyd fdlkuksa dh fofHkUu leL;kvksa
ds Rofjr fuokj.k gsrq izkjEHk dh gsYiykbu ¼nwjHkk”k la[;k
0565&2763320½ dh lgk;rk ls o”kZ&2010 ds nkSjku
cdjh ikyu O;olk; ls lEcfU/kr fofHkUu 481
iz’uksa@leL;kvksa dk lek/kku fd;k x;kA mYys[kuh; gS
fd bl gSYi ykbu ds vUrxZr fdlkuksa }kjk cdjh ikyu
ls lEcfU/kr iwNs x;s iz’uksa dk mRrj laLFkku ds
oSKkfudksa }kjk rRdky nwjHkk”k ds ek/;e ls jktHkk”kk
fgUnh esa iznku fd;k tkrk gSA
¼6½ cdjh ikyd fdlkuksa }kjk Hkze.k
laLFkku esa fofHkUu laLFkkvksa tSls d`f”k fo’ofo|ky;ksa] d`f”k
foKku dsUnzksa xSj ljdkjh laxBuksa }kjk izk;ksftr fdlku
Hkze.k dk;ZØeksa ds vUrxZr vkus okys 1032 cdjh ikyd
fdlkuksa dks oSKkfudksa }kjk jktHkk”kk fgUnh esa laLFkku dh
cdjh ikyu ls lEcfU/kr fofHkUu xfrfof/k;ksa o uohure
vuqla/kku rduhdksa ds fo”k; esa tkudkjh iznku dh xbZA
¼7½ jktHkk”kk izHkkoh fØ;kUo;u ds vUrxZr vU;
xfrfof/k;kWa
y laLFkku ifjLkj esa fofHkUu LFkkuksa ij laLFkku }kjk
fodflr dh xbZ vuqla/kku lEcU/kh
rduhdksa@xfrfof/k;ksa jktHkk”kk fgUnh esa rS;kj djk;s
x;s fMLIys cksMZ ds ek/;e ls izn’kZu fd;k x;k gS
rFkk laLFkku esa vkus okys cdjh ikyd fdlkuksa dks
ljy ,oa lqxe fgUnh Hkk”kk ds ek/;e ls okafNr
tkudkjh miyC/k djkbZ tk jgh gSA
y laLFkku esa vk;ksftr dh xbZ pkj fgUnh dk;Z’kkykvksa
esa laLFkku ds leLr oSKkfudksa] rduhdh vf/kdkjh o
deZpkfj;ksa ,oa iz’kklfud vf/kdkjh ,oa deZpkfj;ksa
dks fo”k; la?k dh jktHkk”kk uhfr] fu;e ,oa izko/kku]
iz’kklfud ‘kCnkoyh ,oa vuqokn] jktHkk”kk ,oa fgUnh
lajpuk ls lEcfU/kr =qfV;ka o mik; ,oa fgUnh Hkk”kk
o mldh iz;ksx’khyrk ds fo”k; esa izcq) O;k[;ku
drkZ Mk- j?kqohj ‘kj.k frokjh] izk/;kid ,oa
lg&lfpo] uxj jktHkk”kk dk;kZUo; lfefr] vkxjk]
Jherh jslw vxzoky] ‘kks/k Nk=k }kjk ‘kks/k dk;ksZa dk
fgUnh esa izLrqrhdj.k] Mk0 ‘khysUnz of’k”B] ofj”B
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izcU/kd ¼jktHkk”kk½] iatkc us’kuy cSad] {ks=h;
dk;kZy;] vxjk ,oa Jh v’kksd dqekj rustk] ofj”B
eq[; izcU/kd ¼jktHkk”kk½] lsUVªy cSad vkWQ bafM;k]
lat; Iysl] vkxjk }kjk O;k[;ku fn;s x;sA bu
dk;Z’kykvksa esa laLFkku ds dqy 145 oSKkfudksa]
vf/kdkfj;ksa ,oa deZpkfj;ksa us lQyrk iwoZd
lgHkkfxrk dhA
laLFkku esa nSfud iz;ksx esa vkus okys leLr foHkkxh;
izi= ¼izksQkekZ½ tSls vftZr vodk’k] vkdfLed
vodk’k] dk;Z vkjEHk fjiksVZ] izLFkku fjiksVZ] okgu
ekax i=] Hk.Mkj ekax i=] rFkk leLr jftLVj]
vuqcU/k i=] fufonk i= o Qkbysa bR;kfn f}Hkk”kh
vFkok izdkf’kr dj foHkkxh; dk;Z gsrq miyC/k djk
nh xbZ gSaz rFkk muesa vf/kdka’kr% fgUnh esa dk;Z
lEikfnr fd;k tk jgk gSA
laLFkku esa leLr lwpuk iV] ladsrd] uke
ifV~Vdk,sa] eqgjsa bR;kfn jktHkk”kk fgUnh esa vFkok
f}Hkk”kh djk nh xbZ gSaA
laLFkku esa dk;Zjr deZpkfj;ksa esa fgUnh esa dk;Z djus
gsrq:fp mRiUu djus ds mÌs’; ls jktHkk”kk vuqHkkx
}kjk Lpkxr&iVy ij yxk;s x;s lwpuk iV ij
izfrfnu ,d u;k fgUnh dk ‘kCn ,oa jktHkk”kk fgUnh
dks c<+kok nsus okyh rFkk Kkuo/kZd lwfDr;kWa]
dfork,sa o nksgs fu;fer:i ls fy[ks tk jgs gSaA
laLFkku Hkze.k ds nkSjku vkus okys oSKkfudksa] izlkj
vf/kdkfj;ksa] O;olkf;;ksa o cdjh ikyd fdlkuksa dks
laLFkku dh vuqla/kku ls lEcfU/kr ifj;kstukvksa]
xfrfof/k;ksa] miyfC/k;ksa o uohu vuqla/kku rduhdksa
ds fo”k; esa lqqyHk tkudkjh lqxerk ls miyC/k
djkus ds mÌs’; ls fiNys 32 o”kksZa dh tkudkjh dks
foLrkj iwoZd f}Hkk”kh:i esa iznf’kZr fd;k x;k gS
rFkk cdjh ikyu ls lEcfU/kr fofHkUu xfrfof/k;ksa
ij vk/kkfjr izdkf’kr dh x;h uohu vuqla/kku
rduhdh ls lEcfU/kr iqfLrdkvksa] iqLrdksa ,oa
QksYMjksa ds ek/;e ls tkudkjh vkus okys vkxUrqdksa
dks jktHkk”kk fgUnh esa fujUrj miyC/k djk;h tk
jgh gSA
laLFkku ds vf/kdkfj;ksa o deZpkfj;ksa dks fgUnh ds
izf’k{k.k ds vUrxZr Mk- gfjvkS/k frokjh] izHkkjh
jktHkk”kk vuqHkkx ,oa Mk- fot; dqekj] oSKkfud uss
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fnukad 29 vDVwcj] 2010 dks jk”Vªh; d`f”k ,oa
izcU/ku vdkneh ¼ukeZ½] gSnjkckn esa jktHkk”kk fgUnh
ij vk;ksftr dk;Z’kkyk esa lgHkkfxrk dhA
laLFkku ds leLr oSKkfudksa] vf/kdkfj;ksa ,oa
deZpkfj;ksa dks viuk ‘kr&izfr’kr dk;Z fgUnh esa
djus ds mn~ns’; ls funs’kd }kjk gLrk{kfjr
v{kj’k% vkns’k tkjh fd;s x;s gSaA
laLFkku ds izlkj f’k{kk ,oa lkekftd vFkZ’kkL=
vuqHkkx] LFkkiuk vuqHkkx] dsUnzh; Ø; ,oa lafonk
vuqHkkx rFkk chtd ,oa jksdM vuqHkkx dks viuk
‘kr&izfr’kr dk;Z jktHkk”kk fgUnh esa lEikfnr djus
gsrq funs’kd egksn; }kjk vknsf’kr@ukfer fd;k
x;k gSA
laLFkku ds 15 foHkkxksas@vuqHkkxksa esa izR;sd ls 2 ls 4
deZpkfj;ksa dks viuk ‘kr&izfr’kr dk;Z jktHkk”kk
fgUnh esa lEikfnr djus gsrq funs’kd egksn; }kjk
v{kj’k% vkns’k tkjh fd;s x;s gSaA
fcgkj ljdkj ds i’kq ikyu foHkkx }kjk vk;ksftr
,oa Hksts x;s 20 i’kqfpfdRlk vf/kdkfj;ksa dks cdjh
ikyu ds fofHkUu igyqvksa o fodflr dh x;h uohu
vuqla/kku rduhdksa ij 6&15 vizSy] 2010 dh vof/k
ds nkSjku laLFkku oSKkfudksa }kjk izf’k{k.k f}Hkk”kh:i
esa iznku fd;k x;kA
fcgkj ljdkj ds ^ckesrh*] iVuk }kjk izk;ksftr
cdjh ikyu izf’k{k.k ds vUrxZr 16&25 vizSy]
2010 dh vof/k esa 35 fdlkuksa] 11&20 ebZ] 2010
dh vof/k esa 46 fdlkuksa o ^vkRek* }kjk izk;ksftr
23 fdlkuksa dks 6&10 fnlEcj] 2010 dh vof/k ds
nkSjku mUur cdjh ikyu dk izf’k{k.k iw.kZ:is.k
jktHkk”kk fgUnh esa laLFkku ds oSKkfudksa }kjk iznku
fd;k x;kA
laLFkku }kjk vaxhd`r fd;s x;s eFkqjk tuin ds
g;kriqj xkao esa dqy 128 cdjh ikyd fdlkuksa dks
cdjh ikyu ls lEcfU/kr fofHkUu uohu oSKkfud
vuqla/kku rduhdksa ij jktHkk”kk fgUnh esa izf’k{k.k
izlkj foHkkx ds oSKkfudksa }kjk ekg Qjojh] 2010 ls
uoEcj] 2010 ds nkSjku iznku fd;k x;kA
laLFkku esa vkus okys cdjh ikyd fdlkuksa o fofHkUu
vkxUrqdksa dks laLFkku }kjk o”kZ 2010 ds nkSjku 755

fdlkuksa dks fu%’kqYd ijke’kZ o 277 fdlkuksa dks
l’kqYd ijke’kZ jktHkk”kk fgUnh esa iznku fd;k x;kA
y laLFkku }kjk fiNys 32 o”kksZa ds nkSjku fd;s x;s
fofHkUu vuqla/kku dk;ks±o fodflr dh x;h uohu
vuqla/kku rduhdksa rFkk laLFkku esa fd;s fofHkUu
fodkl dk;ksZa dh tkudkjh laLFkku esa vkus okys
vkxUrqdksa dks nsus ds mÌs’; ls ,d 10 feuV dh
vof/k dh o`Ÿkfp= ¼MkD;wesUVªh fQYe½ iw.kZr;k fgUnh
esa rS;kj djk;h x;h gSA ftldh iz’kalk ifj”kn Lrj
ij Hkh dh x;h gSA
y laLFkku }kjk o”kZ 2010 ds nkSjku laLFkku dh
vuqla/kku ,oa fodkl lEcU/kh leLr xfrfof/k;ksa dks
jktHkk”kk fgUnh esa tulEidZ foHkkx }kjk {ks= ds
leLr ,oa jk”Vªh; lekpkj i=ksa esa izdkf’kr fd;k
x;k gSA
y laLFkku esa 30 vxLr] 2010 dks cdfj;ksa ds laj{k.k
,oa muds izcU/ku esa vkisf{kr lq/kkj ij ,d
efLr”d&eaFku ¼czSu LVkjfeax½ cSBd dk vk;kstu
laLFkku esa fd;k x;k ftlesa ifj”kn ls
mi&egkfuns’kd] i’kqfoKku] lgk;d egkfuns’kd ,oa
jk”Vªh; i’kq vkuqokaf’kdh C;wjks] djuky ds funs’kd
dh mifLFkfr esa laLFkku ds leLr oSKkfudksa ds Hkkx
fy;k rFkk cSBd ds nkSjku leLr fopkj foe’kZ o
izn’kZu f}Hkk”kh:i esa fd;k x;kA
y laLFkku ds iqLrdky; }kjk jktHkk”kk fgUnh ds izxkeh
iz;ksx dks c<+kok nsus ds mn~ns’; ls dqy 388
jktHkk”kk fgUnh dh oSKkfud] lkfgR;d] lkekftd o
euksjatd iqLrdsa Ø; djrs gq, ikBdksa gsrq miyC/k
djkbZ x;h gSa ftlls fd vke yksxksa dh jktHkk”kk
fgUnh ds izfr:fp tkx`r gks ldsA
¼8½ jktHkk”kk fgUnh ls lEcfU/kr =Sekfld cSBd
jktHkk”kk vf/kfu;e ds vUrxZr laLFkku dh jktHkk”kk
dk;kZUo;u lfefr dh cSBdksa dk vk;kstu Øe’k% fnukad
25 ekpZ] 2010] fnukad 24 twu] 2010] fnukad 10
flrEcj] 2010 ,oa fnukad 16 fnlEcj] 2010 dks laLFkku
funs’kd ,oa v/;{k laLFkku jktHkk”kk dk;kZUo;u lfefr
dh v/;{krk esa lEiUu gq;hA bu cSBdksa esa laLFkku ds
leLr foHkkxk/;{k] vuqHkkx izHkkjh o laLFkku jktHkk”kk
dk;kZUo;u lfefr ds lnL;ksa us lgHkkfxrk dhA cSBdksa
ds nkSjku laLFkku esa fgUnh ds izxkeh iz;ksx dks c<+kok nsus
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gsrq fd;s x;s dk;Z dykiksa ij xgu fopkj&foe’kZ fd;k
x;k rFkk laLFkku funs’kd }kjk leLr oSKkfudksa]
vf/kdkfj;ksa o deZpkfj;ksa dks laLFkku ds ^d* {ks= esa fLFkr
gksus ds dkj.k viuk ‘kr&izfr’kr dk;Z fgUnh esa djus
gsrq funsZf’kr fd;k x;k rFkk iz’kklfud vf/kdkjh o
iz’kklu ds vU; vf/kdkfj;ksa ,oa deZpkfj;ksa dks izR;sd
n’kk esa/kkjk 3¼3½ dk vuqikyu djus ds fy;s funsZf’kr
fd;k x;kA blh nkSjku jktHkk”kk vuqHkkx dks leLr
deZpkfj;ksa esa jktHkk”kk fgUnh ds izfr tkx:drk o:fp
tkx`r djus ds mÌs’; ls fgUnh esa mRd`”B dk;Z djus ds
fy;s deZpkfj;ksa dks fu;ekuqlkj uxn iqjLdkj iznku
djus gsrq funsZ’k tkjh fd;k x;kA
¼9½ fgUnh dk;Z’kkykvksa dk vk;kstu
1 tuojh ls 31 fnlEcj] 2010 rd vk;ksftr =Sekfld
fgUnh dk;Z’kkyk
1- fnukad 31 ekpZ] 2010 dks prqFkZ ,d fnolh;
dk;Z’kkyk dk vk;kstu laLFkku esa fd;k x;kA bl
dk;Z’kkyk esa Mk- j?kqohj ’kj.k frokjh] izk/;kid ,oa
lg&lfpo] ujkdkl] vkxjk la?k dh jktHkk”kk uhfr]
fu;e ,oa izko/kku ij O;k[;ku fn;k x;kA bl
dk;Z’kkyk esa laLFkku ds leLr oSKkfud] rduhdh
vf/kdkjh] iz’kklfud vf/kdkjh o deZpkfj;ksa us
lgHkkfxrk dhA
2- fnukad 28 twu] 2010 dks izFke =Sekfld ,d
fnolh; dk;Z’kkyk dk vk;kstu laLFkku ds dsUnzh;
lHkkxkj esa fd;k x;kA bl dk;Z’kkyk esa laLFkku ds
i’kqLokLF; foHkkx ds ‘kks/k Nk= Jh nhid f}osnh o
i’kq vkuqokf’kdh ,oa iztuu foHkkx dh ‘kks/k Nk=k
jslw vxzoky }kjk vius ‘kks/k i= f}Hkk”kh@fgUnh esa
izLrqr fd;s x;s rFkk izHkkjh] jktHkk”kk ds }kjk
mifLFkr deZpkfj;ksa dks jktHkk”kk vf/kfu;e o
vuqikyu ds fo”k; esa foLr`r tkudkjh iznku dh

x;hA bl vk;kstu esa laLFkku ds leLr oSKkfud]
rduhdh vf/kdkjh ,oa deZpkfj;ksa us lgHkkfxrk dhA
3- fnukad 27-09-2010 dks f}rh; =Sekfld ,d fnolh;
dk;Z’kkyk dk vk;kstu fd;k x;k] ftlesa laLFkku
ds leLr oSKkfudksa] rduhdh vf/kdkjh o deZpkjh]
iz’kklfud vf/kdkjh o deZpkfj;ksa us lgHkkfxrk
fuHkk;h ftlesa Mk- ‘khysUnz of’k”B] Okfj”B izcU/kd
¼jktHkk”kk½]iatkc us’kuy cSad] {ks=h; dk;kZy;] vkxjk
}kjk ^iz’kklfud ‘kCnkoyh ,oa vuqokn* ij ,d
O;k[;ku fn;k x;kA
4- fnukad 22 fnlEcj] 2010 dks r`rhl =Sekfld ,d
fnolh; dk;Z’kkyk dk vk;kstu laLFkku esa fd;k
x;kA bl dk;Z’kkyk esa laLFkku ds leLr oSKkfud]
rduhdh vf/kdkjh] iz’kklfud vf/kdkjh] o
deZpkfj;ksa ,oa gkbZLdwy mRrh.kZ dq’ky lgkdeZpkfj;ksa us lgHkkfxrk dhA bl dk;Z’kkyk esa Jh
v’kksd dqekj rustk] ofj”B eq[; izcU/kd ¼jktHkk”kk½]
lsUVªy cSad vkWQ bafM;k] lat; Iysl] vkxjk }kjk
jktHkk”kk fgUnh ds izxkeh iz;ksx dks c<k+ok nsus ls
lEcfU/kr vius fopkj O;Dr fd;sA
¼10½ jktHkk”kk dk;ksZa gsrq mYys[kuh; lEeku@iqjLdkj
uxj jktHkk”kk dk;kZUo;u lfefr ¼ujkdkl½] eFkqjk
fjQkbujh] eFkqjk }kjk vk;ksftr fucU/k izfr;ksfxrk esa 55
lnL; dk;kZy;ksa vf/kdkfj;ksa ,oa deZpkfj;ksa dh
lgHkkfxrk ds le{k laLFkku ds Mk- vfuy dqekj xks;y]
iz/kku oSKkfud }kjk izFke iqjLdkj izkIr fd;k x;kA
fnukad 28-10-2010 dks Jh ‘kSys’k dqekj flag] mi
funs’kd ¼dk;kZUo;u½ x`g ea=ky;] jktHkk”kk foHkkx] {ks=h;
dk;kZUo;u dk;kZy; ¼mRrj½ xkft;kckn ds }kjk laLFkku
dk Hkze.k fd;k x;k rFkk laLFkku ds fofHkUu
foHkkxksa@vuqHkkxksa esa jktHkk”kk fgUnh ls lEcfU/kr fd;s tk
jgs dk;Z&dykiksa dk fujh{k.k rFkk larks”k O;Dr fd;kA
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TECHNOLOGY AND CONSULTANCY SERVICES
samples were screened by ELISA,
microscopic examination, faecal culture
and PCR.

Goat Germplasm supplied
CIRG Makhdoom supplied 424 superior
animals of Barbari, Jamunapari and
Jakhrana breeds to the progressive
farmers and various government agencies
for breed improvement programmes.

Diagnostic Services provided
For the screening of MAP infection,
samples (serum, fecal) from Veterinary
College,
Mathura,
Faizabad
and
Pondicherry and Regional Centres of
CSWRI, Avikanagar (SRC, Kodai Kanal
and WRCC, Bikaner) were received. These
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AWARDS AND RECOGNITIONS
laLFkku dks o”kZ 2009 dk izfrf”Br jktf”kZ VaMu
jktHkk”kk izFke iqjLdkj izkIr

The Institute was awarded Stall Award
during Krishi Mela, held at Indian
Veterinary Research Institute, Izatnagar
from November 1‐3rd, 2010 for excellent
Stall in the category of Institutes of Indian
Council of Agricultural Research.

laLFkku dks o”kZ 2009 ds nkSjku ljdkjh dke&dkt fgUnh
ds iz;ksx esa mYys[kuh;;ksxnku ds fy;s ^d* ,oa ^[k* {ks=
ds vU; laLFkkuksa dh Js.kh esa izFke iqjLdkj ifj”kn ds
}kjk fnukad 16 tqykbZ] 2010 dks Hkkjrh; d`f”k vuqla/kku
ifj”kn] ubZ fnYyh ds LFkkiuk fnol lekjksg ds volj
ij Jh ‘kjn iokj dsUnh; ea=h] d`f”k] miHkksDrk ekeys]
[kk| vkSj lkoZtfud forj.k ea=h] Hkkjr ljdkj }kjk
laLFkku ds funs’kd] Mk- nsosUnz Lo:Ik ,oa Mk- gfjvkS/k
frokjh] izHkkjh ¼jktHkk”kk izdks”B½ dks iznku fd;k x;kA
bl vof/k ds nkSjku laLFkku ds oSKkfudksa] vf/kdkfj;ksa o
deZpkfj;ksa }kjk vf/kdre foHkkxh; dk;Z jktHkk”kk fgUnh
esa fd;k x;kA

The Institute has been awarded Chal
Vaijyanti Award from the Ministry of
Home for work in the area of
popularization of Hindi Rajbhasha.

Dr. S.V. Singh
 Best Oral Presentation award (II) at UP

MICROCON,
2010
for
article
‘Genotypic profile of Mycobacterium
avium subsp paratuberculosis in
human beings in India’ by Singh AV,
Singh, SV. et al., at UP MICROCON
2010 held from 13‐14 March 2010, 6th
annual conference of Association of
Medical Microbiologists UP chapter at
NJIL‐OMD (ICMR) Agra.

Dr. S.P. Singh
 Awarded

ICAR
International
fellowship to work in Germany for a
period of 3 years leading to the award
of Ph.D.

uxj jktHkk”kk fodkl lfefr ¼ujkdkl½] eFkqjk }kjk
laLFkku lEekfur

Dr. M.K. Tripathi
 Awarded Endeavour Research award

laLFkku }kjk o”kZ 2009&10 ds nkSjku foHkkxh; dke&dkt
mRd`”B Lrj ij jktHkk”kk fgUnh fd;s tkus ds miy{; esa
dsUnzh; x`g ea=ky; ds jkTkHkk”kk foHkkx ds vUrxZr
dk;Zjr uxj jkt Hkk”kk dk;kZUo;u lfefr ¼ujkdkl½]
eFkqjk }kjk izFke iqjLdkj ls lEekfur fd;k x;kA;g
iqjLdkj fnukad 28-10-10 dks eFkqjk] fjQkbujh esa
vk;ksftr ,d dk;ZØe ds nkSjku Jh ‘kSys’k dqekj flag]
mi funs’kd ¼dk;kZUo;u½ x`g ea=ky;] jktHkk”kk foHkkx]
{ks=h; dk;kZUo;u dk;kZy; ¼mRrj½ xkft;kckn ds }kjk
laLFkku funs’kd Mk- nsosUnz Lo:Ik dks ,d pyoStUrh o
iz’kfLr i= iznku dj lEekfur fd;k x;kA

2010‐11, for a period of Six Months by
Australian Government.

Dr. A.K. Goel
y Received First Prize in Hindi Sodh
Patra Presentation Competition held at
CIRG Makhdoom Farah (Mathura).

y
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Received First Prize in Hindi
Translation Competition held during
Hindi Pakhwara from 14‐28 Sept., 2010
at CIRG Makhdoom Farah (Mathura).

y

Received First Prize in Hindi Essay
Competition arranged by Nagar
Rajbhasha
Karyanwan
Samiti
(NARAKAS) Mathura.

Dr. Ravindra Kumar
 Best oral presentation award to paper

co‐authored by Dr. Ravindra Kumar in
7th Binnenial conference of ANA held
in OUAT Bhubneswar from 17‐19 Dec,
2010.

Dr. Gopal Dass
 Received Second Prize in Hindi Shodh

Patra Pratiyogita during Hindi
Pakhwada at CIRG, Makhdoom from
14‐28 September, 2010.

Dr. S.D. Kharche
 Special

Recognition Award
for
meritorious contribution‐2010 by KNP
Vet. Alumni Association, KNP College
of Vety. Science and A.H., Shirwal,
Satara (MS).

 Received

Third Prize in Hindi
Hastakshar Pratiyogita during Hindi
Pakhwada at CIRG, Makhdoom from
14‐28 September, 2010.

Release of Area Specific Mineral Mixture Technology

An Area Specific Mineral Mixture Technology, developed by CIRG scientists
under the AICRP programme, was released by the Hon’ble Union Minister of
Agriculture and Food Processing Industries, Shri Sharad Pawar during his visit to
the institute on January 24, 2011. The area specific mineral mixture was
formulated on the basis of micronutrient status in soil, water, feed and fodder and
animals of different livestock species in South‐ Western Semiarid, Central and
Eastern Plain zones covering 30 districts of Uttar Pradesh. The use of the mineral
mixture resulted in significant improvement in the fertility as well as productivity
of different livestock species under field conditions. The commercialization of this
technology is under process.
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METEOROLOGICAL OBSERVATIONS
Months

April
2010
May
2010
June
2010
July
2010
Aug.
2010
Sept.
2010
Oct.
2010
Nov.
2010
Dec.
2010
Jan.
2011
Feb.
2011
March
2011

Mean
Max
Temp.
(°C)

Mean
Min.
Temp.
(°C)

Mean
Daily
Temp.
(°C)

Mean Vapor
Pressure
(mmHg)

Mean
RH (%)

Mean Rain
Fall
(mm)/Wet
Days

Sun
Shine
(hrs)

42.82

22.73

32.78

10.54

22.18

1.2 (1)

281.3

43.82

26.08

34.84

15.10

30.73

1 (1)

261.6

42.97

27.03

35.00

19.36

39.60

18.2 (3)

224.9

37.31

26.50

31.90

28.25

26.22

68.40 (8)

184.4

35.45

25.82

30.64

26.62

75.91

98.2 (13)

182

33.55

24.07

28.81

24.56

78.24

114.0 (13)

171.5

35.98

19.27

27.63

17.39

53.11

Nil

278.4

29.35

15.58

22.47

14.38

64.23

20 (5)

167.5

24.50

7.25

15.88

9.74

63.32

2 (2)

218.3

20.73

5.31

13.02

8.09

66.35

Nil

193.4

26.45

9.59

18.02

11.40

62.77

22.2 (3)

247.3

32.90

14.10

23.50

12.38

45.76

Nil

295.0

Maximum temperature:

48.0°C on 24.05.2010, 28.05.2010 and 22.06.2010

Minimum temperature:

2°C on 05.01.2011 and 11.01.2011

Annual Rain Fall:

345.6 mm in 49 Days

The average annual rainfall has decreased to 345.6 mm in 49 wet days during the last
decade from 487.81 mm in 38.18 wet days during 1999. The maximum rainfall of 796.2
mm in 39 days was recorded at this place in 1992 and minimum rainfall of 252.7 mm in 39
days was recorded in 2001.
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International Food Research Journal
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Goats. Indian Journal of Animal Sciences
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(2010). Genetic parameters for direct
and maternal effects on post‐weaning
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measurements
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7. Bhooshan Neeru, Kumar P and Yadav
MC. (2010). Micro‐minerals status in
goats of different age in semi arid
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exposure in rats. Research in Veterinary
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protein for serological diagnosis of
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took birth. CIRG News 5: 12.
7. Kharche SD, Goel AK and Jindal SK.
(2010). CIRG intravaginal sponges for
goats. CIRG News 5: 3.
8. Mohan B. (2010). Bakri Palan Taknik ki
Jankari. Krishi Vistar Samiksha,
January ‐ March, 2010. Varsh‐20, Ank‐
1, pp. 19‐22.
9. Ramachandran N and Jindal SK.
(2010). Milk sucking behavior in doe
goats. CIRG News. 4(1&2): 5.

5. Goel AK and Ramachandran N. (2010).
Application
of
reproductive
technologies for improving goat
production: Farmers perspective. In:
VIII Annual congress of the ISACP
and
National
Symposium
on
“Prevention and management of
companion animal diseases vis‐à‐vis
Human health” held at SKUAS&T,
Jammu on 2‐4th Feb., 2011. pp. 84‐87.

10. Ramachandran N and Singh SP. (2010).
Heat stress management. CIRG News.
4(1, 2): 4.
11. Sharma RB and Bhardwaj Hemant.
(2010). Goat milk Shrikhand. C.I.R.G.
News Letter (June 2009 ‐ July 2010) Vol.
4 (1,2).

Lead/ Invited papers

6. Kharche SD. (2010). Recent Advances
in Goat Reproduction. KNP Vet
Alumni Association, KNP College of
Vety. Science & AH, Shirwal, Satara
(MS).

1. Bhusan S. (2011). Goat Rearing in
Bundelkhand: Problems and Solutions
(Hindi). In: Proceedings in National
Symposium of 13th Rashtriya Krishi
Vigyan Gosthi held on 21–23 Jan., 2011
at NRC on Agroforestory, Jhansi (UP).

7. Kharche
SD.
(2011).
Goat
Reproduction. In: Scientific Seminar,
Goat show, Farmers Day and training.
organized by Reproductive Biology
Research Unit, College of Veterinary
Science and A. H. Anand Agriculture
University, Anand, Gujarat.

2. Birade HS, Amle MB, Kharche SD and
Shelar RR. (2011). Recent Technologies
in Goat Reproduction. In: Scientific
Seminar, Goat show, Farmers Day and
training. Organized by Reproductive
Biology Research Unit, College of
Veterinary Science and A. H. Anand
Agriculture
University,
Anand,
Gujarat. pp. 35‐43.

8. Rai B, Singh MK and Tiwari HA.
(2010). Bundelkhand mein bakari
utpadan barahne ke upayay. National
Agriculture Science Seminar in Hindi
language held on 21‐23 Jan, 2011 at
NRC on Agro‐Forestry, Jhansi.

3. Swarup Devendra, Kumar Ashok and
Vihan VS. (2011) Advances in
diagnosis, treatment and control of
important goat diseases. National
Seminar on “Treatment and Control of
Goat diseases” by BAMETI, Animal
Husbandry Patna Bihar 29‐3‐2011.

9. Rai B, Singh MK and Ramachandran
N. (2010). Management interventions
for higher productivity of goats. In:
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Infectious diseases of small ruminants
in India and their containment
measures, Proceeding of 29th ISVM
convention and National Symposium
on “Recent Development in diagnostic
and
Therapeutics
including
applications of nano technology in
Veterinary medicine (17‐19 Feb 2011)
at MAFSU, Mumbai.

National Symposium of ISAPM on
“Technology management, visioning
and up scaling for accelerating
livestock production” at College of
Veterinary science, Guwahati, Assam
on 11‐13th November, 2010. pp.186‐194.
10. Rout PK (2011). Exploring, modeling
and exploiting the genetic resistance of
goats in response to Gastro intestinal
nematodes
(GIN).
Lead
Paper
presented in National Conference on
New Horizons in Animal Breeding
Technologies
for
Accelerating
Livestock Production and Health,
scheduled to be held at IVRI, Izatnagar
during 20th ‐21st January 2011.

15. Swarup
D.
(2010).
Scope
of
nutraceuticals
and
herbs
in
management of animal diseases.
Invited
lecture
In
Innovative
approaches in livestock development.
Bihar Agricultural Management and
Extension Education Training Institute
Patna, July 2010. Proc. pp. 1‐10.

11. Sharma RB. (2011). Prospectus of goat
milk and meat processing in India ‐
Invited Paper National Conference on
Newer Advances in Food Science and
Technology, March 5‐6, 2011, Faculty
of Engineering and Technology, R.B.S.
College, Bichpuri, Agra.

16. Swarup D. (2010). Vaccines and
vaccination in animals. In: Proceedings
of Innovative Approaches in Livestock
Development.
Bihar
Agricultural
Management and Extension Education
Training Institute Patna, July 2010. pp.
26‐ 45.

12. Swarup D. (2010). Traditional and
current uses of herbs and herbal
preparations for management of
animal
diseases
in
India
In:
International
Seminar
on
the
Development of herb‐ medicinal
products for animals and the
promotion of their practical use. Seoul
National University, College of
Veterinary Medicine (South Korea).
December 6, 2010. Proc. (ppt.
presentation) pp. 281‐232.

Radio/ T.V. Talk

13. Swarup D. (2010). Vaccines and
vaccination in animals. Invited lecture
In Innovative approaches in livestock
development.
Bihar
Agricultural
Management and Extension Education
Training Institute Patna, July 2010.
Proc. pp. 26‐45
14. Vihan VS and Kumar Ashok. (2011).
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1.

Bhusan S. (2010).Breeding program to
increase productivity of goats in rural
areas (in Hindi) on 26.8.2010 at All
India Radio, Prasar Bharati Agra (UP).

2.

Dass Gopal. Dudharu Bakrion ka
Chayan,
Prajnan
Evam
Unka
Prabandhan (in Hindi) on 25.08.2010
at All India Radio, Prasar Bharati Agra
(UP).

3.

Goel AK. (2010). Aaj ki nasihat: Bakri
Palan vyvsay kitna upyogi (in Hindi)
on 17.6.2010 at All India Radio, Prasar
Bharati, Mathura (UP).

4.

Goel AK. (2010). Bakrion ke janan
rogon ka upchar (in Hindi) on
10.10.2010 (in Hindi) under Radio
Pathshala Gram Lok, All India Radio,
Prasar Bharati, Agra(UP).

5.

6.

Jindal SK. (2010). Bakri Vikas Me
Janan Taknikon Ka Mehtab (in
Hindi)on 14.10.2010 under Radio
Pathshala Gram Lok, All India Radio,
Prasar Bharati, Agra(UP).

15. Ramachandran, N. (2010). Bakri palan

Kharche SD. (2010). Bakrion me
rituchkra parikshan evam prajanan (in
Hindi) on 11.10.2010 under Radio
Pathshala at All India Radio, Prasar
Bharati, Agra (UP).

aik achchhi aya ka sadhan – TV talk
delivered on 18 may 2010 at DD I,
New Delhi.

7.

Kumar Ashok. (2010). Bakarityon ka
Swasthaya Prabandhan on 2.11.10
under Radio Pathshala at All India
Radio, Prasar Bharati, Agra (UP).

8.

Kumar Ashok. (2011). Pashpalan and
Pashu rogoan ka nidan, Live
programme on All India Radio
Mathura on 4‐5‐2011.

9.

ki vibhinna padhathiyaan on 29.9.2010
under Radio Pathshala at All India
Radio, Prasar Bharati, Agra (UP).
16. Sharma DK. (2010). Bakari Vyavsaya

17. Sharma

DK. (2010) Bakariyon ke
parjivi Rog evm unki roktham on
23.12.2010 under Radio Pathshala at
All India Radio, Prasar Bharati, Agra
(UP).

18. Sharma RB. (2010). Bakri Doodh Ka

Mahatva Aur uske utpad on 22‐11‐10)
on under Radio Pathshala at All India
Radio, Prasar Bharati, Agra (UP).
19. Singh Khushyal. (2010). Bakri palan

mein sansadhanon ka upyog evam
vipnan on 18.12. 2010 under Radio
Pathshala at All India Radio, Prasar
Bharati, Agra (UP).

Kumar Vijay. (2010). Bakri vyavasaya
ka arthik lekha jokha delivered on
25.11.2010 at All India Radio, Agra.

10. Mohan Braj. (2010). Berojgar yuvakon

ke liye bakri palan ek uttam
vyavasaya
evam
prashikshana
vyavastha delivered on 18.11. 2010 at
All India Radio, Agra.

20. Singh

MK. (2010). Selection of
breeding buck, its management and
utilization on 05.10.10 under Radio
Pathshala at All India Radio, Prasar
Bharati, Agra (UP).

11. Rai B. (2010). Gybhin Bakrion avam

navjat memno ki prabandh vyavastha
on 04.11.10 under Radio Pathshala at
All India Radio, Prasar Bharati, Agra.

21. Tripathi P. (2010). Bakri Palan hetu

Krishi
Vaniki
Ka
Prabandhan.
.
Broadcasted on 08 11. 2010 under
Radio Pathshala at All India Radio,
Prasar Bharati, Agra (UP).

12. Raj Kumar V. (2010). Bakri Mans

Uthpad Avam Ushka Vipanan on
25.11.10 under Radio Pathshala at All
India Radio, Prasar Bharati, Agra (UP).

22. Kharche SD. (2010). Success story on

birth of twin IVF‐ET kids. NEO news
channel, Mathura and its broad
casting from 4‐11‐10 (6.00pm) to 5‐11‐
10 (1.00 pm).

13. Ramachandran N. (2010). Bakri aawas

prabhandhan on 29.9.2010 under
Radio Pathshala at All India Radio,
Prasar Bharati, Agra (UP).

Books/Bulletins/Manuals/Chapters/
Compendium

14. Ramachandran N. (2010). Bakri farm

par hone wale pramukh prabhandh
karya on 29.9.2010 under Radio
Pathshala at All India Radio, Prasar
Bharati, Agra (UP).

1.
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Kumar Ashok, Dwivedi Hari Prakash
and
Swarup
Devendra.
(2011).Oxidative
stress
in
peri‐
parturient metabolic disorders. In:

Makhdoom Publication pp. 1‐32.

Production Diseases of Dairy Animals
edited by N Sharma et al published by
Satish Serial Publishing House, Delhi,
2011 pp.19‐27
2.

3.

4.

5.

10. Singh SK. (2010) Global Plan of Action

for Animal genetic Resources and the
Interlaken Declaration. of FAO.

Dimri U, Sharma MC and Swarup D.
(2010).
Economics
of
Disease
Management for Entrepreneurs. In:
Entrepreneurship in Livestock and
Agriculture (MC Sharma, Rupasi
Tiwari and JP Sharma; eds). CBS
Publishers & Distributors Pvt. Ltd
New Delhi, pp.199 ‐219.

11. Singh SK. (2010) The State of the

Dimri U, Sharma MC, Swarup D and
Tiwari R. (2010). Skin: Structure,
function; diseases diagnosis and
management. IVRI Izatnagar, pp. 240.

13. Singh SK and Bhooshan Neeru. (2010).

World’s Animal Genetic Resources for
Food and Agriculture of FAO.
12. Padmakumar V and Singh SK. 2011.

Analysis of goat and pig development
models in Jharkhand and in
neighboring States. Study Report.
Published by ILRI, New Delhi. pp. 13.
Organic Goat Husbandry. Book
Chapter in. Organic Agriculture: Hope
of Posterity. Published by UPCAR,
Lucknow. 169‐184.

Jindal SK and Singh SP. (2011)
Introduction to animal physiology
with special reference to domestic
animals. New India Publishing
Agency, New Delhi.

14. Swarup D and Sood Richa. (2010).

Treatment of helminthic diseases. In:
Textbook of Veterinary Parasitology
(BB Bhatia, KML Pathak and PD Juyal;
eds). Kalyani Publishers, pp. 268‐278.

Kharche SD, Goel Puja and Jha BK.
2011.
Optimum
conditions
in
laboratory for animal cell culture. In
Text Book: Latest Development in
Veterinary Science.

6.

Kharche SD, Jha BK and Goel Puja.
2011. Parthenogenesis a potential tool
to Reproductive Biotechnology in
Goats.
In
Text
Book:
Latest
Development in Veterinary Science.

7.

Sharma RB and Sharma MC. (2010).
Bakri Utpadon ka Upyog. In Book:
Pashudhan Swasthya Pravandhan.
Published by IVRI, Izatnagar.

8.

Singh MK, Kumar Ashok, Sharma MC,
Jindal SK, Goel AK and Rai B. (2010).
Queen of Goat: Jamunapari. CIRG
Makhdoom Publication pp. 1‐32.

9.

Singh MK, Kumar Ashok, Sharma MC,
Jindal SK and Rai B. (2010). Goat
production status in different agro‐
climatic regions of India. CIRG

15. Vihan VS, Gururaj K and Kumar

Ashok. (2010). Biotic and abiotic
stresses and small ruminants diseases.
Book: Climate Change & Stress
Management:
Sheep
&
Goat
Production. Edited by Karim et al.
Satish Serial Publication House, New
Delhi pp. 825.

Papers presented in National and
International Conferences
1.
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Agrawal Gauri, Goel AK and Kharche
SD. (2011). Progesterone profile and
oestrus response following oestrus
synchronization with progesterone
impregnated indigenous sponges in
Sirohi goats. In Proc.: A National
Conference on Newer Advances in
Food Science and Technology, March,
05 ‐ 06, 2011, RBS College Bitchpuri,
Agra.

2.

3.

Bhusan
S.
(2011).
Genetic
Improvement of goats in Bundelkhand
region. In: Proceedings of Annual
Convention of ISAGB and National
Conference on New Horizons in
Animal Breeding Technologies for
Accelerating Livestock Production and
Health being held at IVRI, Izatnagar,
during 20 – 21 January, 2011.

4.

Bhusan S. (2011). Study the peak yield
and other traits in Jakhrana goats for
selection. In: Proceedings of VIII
Annual Convention of Society for
Conservation of Domestic Animal
Biodiversity and National Symposium
on Animal genetic resources for
Sustainable Livestock Sector in India,
February 18‐19, 2011, Bhubaneswar
(Orissa).

5.

Chaudhary UB, Tripathi MK, Gupta
Bhavna, Sirohi HV, Dutta TK and
Kumar Ashok. (2010). Effect of
Organic or Inorganic Zn and Cu
Supplementation
on
Growth
Performance
of
Barbari
Kids
Maintained under Stall Feeding. In:
Proceedings of 7th ANA conference on
“Animal Nutrition Strategies for
Environmental Protection and Poverty
Alleviation” from Dec. 17‐19, 2010,
OUAT, Bhubaneswar, India.

6.

4th Convention of Indian Meat Science
Association and National Symposium
on “Strategies for Sustainable Meat
Production
and
Processing
for
Nutritional Security and Employment
Generation” held on November 19‐20,
2010, at IVRI, Izatnagar. p 134.

Kumar Ashok, Dwivedi D, Gupta VK
and Vihan VS. (2011). Antibacterial
potential of plant extracts against drug
resistant goat isolates. In: Proceedings
of 29th ISVM Convention and National
Symposium on “Recent Development
in diagnostic and Therapeutics
including
applications
of
nano
technology in Veterinary Medicine (17‐
19 Feb. 2011) at MAFSU, Mumbai.

7.

Dwivedi Deepak, Kumar Ashok,
Dwivedi Prachi, Raj Priyanka and
Vihan VS. (2011). Antibacterial effects
of some medicinal plants against MDR
bacterial pathogens. In: Proceedings of
29th ISVM convention and National
Symposium on “Recent Development
in diagnostic and Therapeutics
including
applications
of
nano
technology in Veterinary medicine (17‐
19 Feb. 2011) at MAFSU, Mumbai.

8.

Dass Gopal, Mandal Ajoy, Rout PK
and Roy R. (2010). Production and
reproduction
performance
of
Muzaffarnagari sheep under semi arid
region of western Uttar Pradesh. In:
Compendium of National Symposium
on “Conventional and Modern
Breeding Technologies for Genetic
Improvement of Livestock and Poultry
in India” held at GBPUAT, Pantnagar
from October 22‐23, 2010.

9.

Dass Gopal, Mandal Ajoy, Rout PK
and Roy R. (2011). Muzaffarnagari
sheep: A famous mutton breed of
India. In: Compendium of National
Symposium on “Animal Genetic
Resources for Sustainable Livestock
Sector in India” held at OUAT,
Bhubaneswar from February 18‐19,
2011, pp. 106‐107.

10. Dass Gopal, Mandal Ajoy, Rout PK

and Roy R. (2011). Productivity and
survival rate of Muzaffarnagari sheep
under semi arid region of western
Uttar Pradesh. In: Compendium of
National
Conference
on
“New

Das AK and Rajkumar V. (2010). Effect
of goat spleen incorporation on quality
of chevon nuggets. In: Compendium.
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Reproductive Efficiency of Farm
Companion Animals to Improve
Global Food Security and Human
Health and 26th Annual Convention of
ISSAR, GBPUAT, Pantnagar, 11‐12th
November, 2010, pp. 141.

Horizons in Animal Breeding Tech‐
nologies for Accelerating Livestock
Production and Health” held at IVRI,
Izatnagar from January 20‐21, 2011.
11. Gupta VK, Kumar Ashok and Vihan

VS. (2010). Isolation and molecular
characterization of Brucella melitensis
from goats. In Proceedings: XXVII
Annual Conference of IAVP and
National symposium on “Recent trend
in Diagnosis and pathology of
emerging and Re‐emerging diseases of
livestock and poultry” and C L Davis
satellite Seminar (25‐27 Nov, 2010)
College of Veterinary Sciences,AAU,
Khanapara Guwahati.

15. Kharche SD, Goel AK, Jindal SK, Goel

Puja and Jha BK. (2011). Successful
birth of twin IVF offspring in goat. In:
Proceedings, International Conference
on
Frontiers
in
Reproductive
Biotechnology and 21st Annual
Meeting of The Indian Society for
Study of Reproduction and Fertility,
January 9‐11, 2011, NDRI, Karnal,
Haryana. pp. 240.

12. Gupta VK, Kumar Ashok and Vihan

16. Nagayach R, Preeti and Rout PK.

VS. (2011). Comparative evaluation of
recombinant BP 26 protein for
serological diagnosis of Brucella
melitensis infection in goats. In:
Proceedings of 29th ISVM Convention
and National Symposium on “Recent
Development in diagnostic and
Therapeutics including applications of
nano
technology
in
Veterinary
medicine (17‐19 Feb. 2011) at MAFSU,
Mumbai.

(2011). Genetic variation in promoter
region of stress protein hsp 70.1 AP2
binding site in Indian goat breeds. In:
Proceedings, National Conference on
New Horizons in Animal Breeding
Technologies
for
Accelerating
Livestock Production and Health, held
at IVRI, Izatnagar during 20th ‐21st
January 2011.
17. Nandi S, Raju Priyadharsini, Selvaraju

S, Rao SBN and Ravindra JP. (2010).
Effect of PUFA feeding on ram semen
fertility. Paper presented in the
Conference on “quality education and
excellence in science research in Indian
universities” conducted by Indian
Science Congress held at SRM Univ.,
Chennai from 3rd ‐7th Jan. 2011. pp. 137.

13. Kharche

SD,
Dass
Gopal,
Ramachandran and Ranjan R. (2010).
Seminal attributes of Muzaffarnagari
Ram. In: International Conference on
Physiological Capacity Building in
Livestock under Changing Climate
Scenario of The Society for Animal
Physiologist of India, November 11‐13,
2010, IVRI, Izatnagar. pp. X.

18. Raj Priyanka, Kumar Ashok and Vihan

VS. (2011). Assessment of antioxidant
activity and phytochemical analysis of
leaf and peel fractions of Punica
granatum. In: Proceedings of 29th ISVM
convention and National Symposium
on “Recent Development in Diagnostic
& Therapeutics including Applications
of nano Technology in Veterinary

14. Kharche SD, Singh N, Goel AK and

Jindal SK. (2010). Induction of oestrus
and fertility following insertion of
intravaginal pessaries in anoestrus
Jamunapari
goats.
In
Proc.:
International
Conference
on
Biotechnologies for Optimization of
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Medicine (17‐19 Feb. 2011) at MAFSU,
Mumbai.

Generation” held on November 19‐20,
2010, IVRI Izatnagar, Bareilly. pp.131.

19. Raghavendra BS, Priyadharsini Raju,

23. Singh AV, Singh SV, Singh PK and

Ravindra JP, Reddy IJ, Agarwal SK
and Selvaraju S. 2010. Expression of
LH‐R, IGF‐IR, BMP‐2, 3β‐HSD and
caspase‐3 in buffalo corpus luteum. In:
Proceedings
of
International
Symposium on Biotechnologies for
Optimization
of
Reproductive
Efficiency of Farm & Companion
Animals to Improve Global Food
Security & Human Health, ISSAR at
Department of Animal Reproduction,
Gynaecology. & Obstetrics College of
Veterinary and Animal Sciences G.B.
Pant University of Agriculture &
Technology Pantnagar, U.S. Nagar,
Uttarakhand ‐ 263 145 from 10 ‐ 12
November 2010. pp. 121‐122

Sohal JS. 2010. Genotype profiles of
Mycobacterium
avium
subsp.
paratuberculosis
recovered
from
inflammatory bowel disease patients,
suspected Crohn’s disease patients and
healthy human beings in India. In: 6th
Annual Conference of Association of
Medical Microbiologists‐UP Chapter,
UP MICROCON 2010 & CME on
“Newer Molecular tools for Diagnosis
& Management of tuberculosis & other
Mycobacterial disease on 13‐14 Mar,
2010 at NJIL&MD, Tajganj Agra.pp.45.
206.
24. Singh SK. 2010. Livestock Genetic

Resources in the Asia‐Pacific Region.
In: International Symposium on
Sustainable Agricultural Development
and Use of Agro biodiversity in the
Asia‐Pacific Region” Abstract &
Programme
Guide,
Rural
Development Administration Suwon,
Korea 13‐15 Oct., 2010 pp. 35.

20. Rai B, Singh, M K and Tiwari H A.

(2010). Bundelkhand mein bakari
utpadan barahne ke upayay. In
Proceedings of National Agriculture
Science Seminar in Hindi language
held on 21‐23 Jan, 2011 at NRC on
Agro‐Forestry, Jhansi.

25. Saraswat Sonia and Jindal SK. 2011.

Effect of antioxidant fortification and
post thaw sperm motility of the Sirohi
buck semen. In: Compendium of
‘Frontiers
in
Reproductive
Biotechnology’ and 21st Annual
meeting of the Indian Society for the
study of Reproduction and Fertility.
pp. 249.

21. Rai B, Singh MK and Ramachandran

N. (2010). Management interventions
for higher productivity of goats. In:
National Symposium of ISAPM on
Technology management, visioning
and up scaling for accelerating
livestock production at College of
Veterinary science, Guwahati, Assam
on 11‐13th November, 2010. pp.186‐194.

26. Saraswat Sonia, Jindal SK and Rout

22. Rajkumar V and Das AK. (2010).

PK. 2011. Effect of antioxidant
fortification on DNA integrity (DNA
stability) of the Sirohi buck semen. In:
Compendium
of
‘Frontiers
in
Reproductive Biotechnology’ and 21st
Annual meeting of the Indian Society
for the study of Reproduction and
Fertility. pp. 115.

Quality characteristics of goat meat
patties.
In:
Compendium.
4th
Convention of Indian Meat Science
Association and National Symposium
on “Strategies for Sustainable Meat
Production
and
Processing
for
Nutritional Security and Employment
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27. Swarup D. (2010). Traditional and

32. Tripathi Prabhat and Dutta TK. 2010.

current uses of herbs and herbal
preparations for management of
animal
diseases
in
India
In:
International
Seminar
on
the
Development of herb‐ medicinal
products for animals and the
promotion of their practical use. Seoul
National University, (South Korea).
December 6, 2010. Proc. (ppt.
presentation) pp. 281‐232.

Response of natural and improved
pasture on biomass yield and growth
performance in Barbari Kids under
semi arid region Range Management
and Agroforestry Symposium Issue
(A) pp. 47‐48.
33.

28. Swarup

D. (2010). Vaccines and
vaccination in animals. In: Proceedings
of Innovative Approaches in Livestock
Development.
Bihar
Agricultural
Management and Extension Education
Training Institute Patna, July 2010. pp.
26‐45.

vfuy dqekj xks;y ,oa lqjs’k fnudj [kpsZ ¼2010½A
cqUnsy[kaM {ks= dh cdfj;ksa ds tuu vfHky{k.kksa o
jksxksa dk v/;;u rFkk mipkjA ,d fnolh; ‘kks/k
i= izLrqfrdj.k lEesyu] dsUnzh; cdjh vuqla/kku
laLFkku] e[knwe] eFkqjk flrEcj 23] 2010A

Human Resource Development
Scientist Trained in India/ Abroad
Dr. A.K. Goel
 Specialized Training Programme on

Agricultural Research Management
(ARM): 15th Training Programme on
“Management
Development
Programme in Agricultural Research”
held at NAARM, Hyderabad from 2‐7
Dec. 2010.

29. Swarup D, Rout PK and Kumar V.

(2010). Small ruminants as a source of
rural livelihood security in India. In:
National
Seminar
on
Ensuring
Productivity
Enhancement
in
Livestock for Food Security, Income
Generation and Self Employment.
November 24, 2010. Souv. pp 26‐32.

Dr. A.K. Das
 Attended 21 days Winter School on

“Current
Trends
in
Microbial
Biotechnology: Genomics, Diversity
and Gene Mining” at Central Institute
on Fisheries Technology, Kochi, Kerala
from 9‐29th November 2010.

30. Chauhan Swati, Kumar Ashok and

Vihan VS. (2011). Evaluation of
successive extracts of Punica granatum
(Peel) for antibacterial activity against
MDR bacteria. In: Proceedings of 29th
ISVM convention and National
Symposium on “Recent Development
in diagnostic and Therapeutics
including
applications
of
nano
technology in Veterinary medicine (17‐
19 Feb 2011) at MAFSU, Mumbai.

Dr. Manjunatha Reddy GB
 Training Programme for researchers in

the usage of SAS’ from 20 to 25th
September/2010,
organized
by
statistical computing hub at IVRI
Izatnagar.
 Foundation course for Agricultural

31. Tripathi Prabhat and Dutta TK. 2010.

Research Scientist (90th FOCARS)
training from April 20 to August 18,
2010 at NAARM, Hyderabad.

Berseem (Trifolium alexandrinum) hay
preparation using hay rack in poly
houses and under direct sun. Range
Management
and
Agroforestry
Symposium Issue (A) pp. 103‐104.

Dr. Vijay Kumar
 Participated in a Winter School on

“Micro‐enterprise
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promotion

in

Health and 26th Annual Convention
of ISSAR at GBPUAT, Pantnagar
(Uttarakhand) from 11‐12 Nov., 2010.

Agriculture at Indian Agricultural
Research Institute, New Delhi from 1‐
21 December, 2010.

Training/Workshop Organized

3.

Workshop on Mintub Sperm Vision
(Asia, Semen Processing & ETT,
arranged by Chemtron Analytical
Instruments, Pvt. Ltd., New Delhi &
Minitub Gmb H, Germany at New
Delhi on 17.12. 2010.

4.

National Symposium on Prevention
and Management of Companion
Animal Diseases vis‐vis Human
Health and VIII Annual Congress of
ISACP at SKUAT, RS Pura Jammu‐
181102 (JK) from 2 ‐ 4 February 2011.

5.

=Sekfld fgUnh dk;Z’kkyk% laLFkku }kjk vk;ksftr
=Sekfld fgUnh dk;Z’kkyk esa Hkkx fy;k 27-9-2010]
22-12-2010A

 Brain Storming Meeting of Directors of

ICAR Animal Science Division
Institutes was organized at Central
Institute for Research on Goats,
Makhdoom from January 30‐31, 2011.
All Directors, Joint Directors and
Heads of Regional Stations of the
ICAR Animal Science Institutes and
ADGs, Principal Scientists and DS
(AS) from SMD attended the Meeting,
which was Chaired by Dr. K.M.L.
Pathak, DDG (AS) ICAR. The meeting
was to sensitize the Institutes in
preparing the XII Plan EFC document
and identify few flagship programs
and thematic areas to be addressed
during XII plan.

Dr. Ashok Kumar
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura (U.P.)

 Brain storming session on field data

recording and information was held at
CIRG, Makhdoom on 30th August,
2010.

2. X Agriculture Science Congress on
Soil‐Plant‐Animal Health: Safety and
Security by National academy of
Agricultural sciences at National
Bureau of Fish Genetic Resources,
Lucknow UP (10‐12 February 2011).

 Work‐shop on “Goat husbandry based

integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region” was organized
at CIRG on 29‐30 April, 2010.

Seminar/Symposia/Workshop
attended

Dr. B. Rai
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura (U.P.)

etc.

Dr. A.K. Goel
1.

2.

Participated in Brain Storming
Session organized on 30th August,
2010 under AICRP on Goat at CIRG,
Makhdoom, Farah, Mathura, U.P.

Dr. Braj Mohan

International
Symposium
on
“Biotechnologies for Optimization of
Reproductive Efficiency of Farm
Companion Animals to Improve
Global Food Security and Human
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1.

On 23.9.2010 participated in Hindi
Shodh Patra Pratiyogita at CIRG,
Makhdoom.

2.

On 27.9.2010 participated in Tritiya
Trimasik Hindi Karyashala at CIRG,
Makhdoom.

3.

On 28.2.2011 attended a National

Science Day Programme at CIRG,
Makhdoom.

Chief Guest/ Guest of Honour
13. Xth Annual Conference and National
Symposium on Recent Trends in
Ethnopharmacology & Monitoring of
Environmental and Food Toxicants
held at College of Veterinary Science
and Animal Husbandry Madhya
Pradesh Pashu Chikitsa Vigyan
Vishwa Vidyalaya, Jabalpur on
December 3, 2010.

Dr. Devendra Swarup
1. Review Meeting‐ NAIP (3) Project on
“Goat husbandry based integrated
approach for livelihood security in
disadvantaged
districts
of
Bundelkhand
region”
held
on
04.09.2010 at CIRG, Makhdoom.
2. Attended the 20th Meeting of the ICAR
Regional Committee No. IV Chaired
by Honorable DG, ICAR and held
from 7th‐9th October, 2010 at Birsa
Agricultural University, Ranchi.

14. National Seminar on Frozen Semen
Technology
for
Cattle
Breed
Improvement held at College of
Veterinary Science and Animal
Husbandry, DUVASU, Mathura on
December 23, 2010

3. Meetings of CPCSEA organized by the
Ministry of Environment and Forests
(MoEF), New Delhi.

Guest speaker to deliver keynote
address/ theme paper/ Lead papers/
Expert
lectures
at
Workshop/
National Seminar/ Training Courses

4. Meeting of Expert Group on Animal
Health
(DAHD,
Ministry
of
Agriculture), New Delhi.
5. Meeting
of
Scientific Advisory
Committee of NCLAS, National
Institute of Nutrition, Hyderabad.

15. Workshop on “ Goat Rearing in Bihar”
organized by Directorate of Animal
Husbandry in Bihar Veterinary
College, Patna on 29.3.2011.

6. Meeting of Thematic Expert Group on
Animal Conservation and Welfare,
MoEF, New Delhi.

16. Seminar on Innovative approaches in
livestock
development.
Bihar
Agricultural
Management
and
Extension Education Training Institute
Patna, July 2010.

7. Meetings of ICMR ‐ ICAR Joint
Working Group on Zoonosis at ICMR
New Delhi.
8. CAC of NAIP on Development of
Wireless sensor at NDRI Karnal.

17. National
Seminar
on
Ensuring
Productivity
Enhancement
in
Livestock for Food Security, Income
Generation and Self Employment Vet.
College Durg November 24, 2010.

9. Mid ‐ term review of AICRP on goat
improvement.
10. Interactive meeting of Director’s with
RAC Chairmen, chaired by DG.

18. International
Seminar
on
the
Development of Herb ‐ Medicinal
Products for Animals and the
Promotion of their Practical Use. Seoul
National University, College of
Veterinary Medicine (South Korea).
Dec. 6, 2010. Proc. (ppt. presentation).

11. Brain storming meeting of Directors’
Animal Science Division on XII Plan
priorities chaired by DDG (AS).
12. ICAR Directors’ Meeting in July 2010,
February 2011 and Interactive meeting
of VCs and ICAR Directors in
February 2011.
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Dr. Gopal Dass
1.

2.

21st Annual meeting of the Indian
Society for the Study of Reproduction
and Fertility, Karnal, Feb 9‐11, 2011.

Participated in Brain Storming
Session organized on 30th August,
2010 under AICRP on Goat at CIRG,
Makhdoom, Farah, Mathura, U.P.

2. Workshop on Minitub Sperm Vision
(Asia, Semen Processing & ETT,
arranged by Chemtron Analytical
Instruments, Pvt. Ltd., New Delhi &
Minitub Gmb H, Germany at New
Delhi on 17.12. 2010.

Participated in National Symposium
on “Animal Genetic Resources for
Sustainable Livestock Sector in India”
held at OUAT, Bhubaneswar from
February 18‐19, 2011.

Dr. P. Tripathi

Dr. M.K. Singh

1. Participated
in
workshop
on
Collaborative extension programme
(NEP) at IARI, New Delhi 22‐23 April
2010.

1. Attended the Review Meeting‐ NAIP
(3) Project on “Goat Husbandry based
integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region” held on 4.9.2010.

Dr. P.K. Rout
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

2. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

Dr. R.B. Sharma

Dr. M.K. Tripathi
1.

2.

1. Participated in Brain Storming Session
organized on 30th Aug., 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

National Symposium on optimizing
forage production from arable and
non‐arable lands for increasing
livestock production November 12‐
14, 2010 at IGFRI, Jhansi.

2. National Conference on Newer
Advances in Food Science and
Technology, March 5‐6, 2011, Faculty
of Engineering and Technology, R.B.S.
College, Bichpuri, Agra.

7th ANA Conference on “Animal
Nutrition
Strategies
for
Environmental
Protection
and
Poverty Alleviation” from Dec. 17‐19,
2010, OUAT, Bhubaneswar, India.

Dr. R. Roy
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

Dr. N. Ramachandran
1. Annual Review Meeting of the
Network Project on ʺAdaptation of
livestock to impending climatic
changes through Shelter Managementʺ
held on 6th July, 2010 at NDRI, Karnal.
2. Hindi Workshop at CIRG Makhdoom,
Farah (Mathura) UP.

2. Participated in one day workshop
“Goat Rearing in Bihar” organized
Directorate of Animal Husbandry
Bihar Veterinary College, Patna
29.3.2011.

Dr. R. Priyadharsini

Dr. Saket Bhushan

1. International Conference on ‘Frontiers
in Reproductive Biotechnology’ and

1. Participated in Brain Storming Session
organized on 30th August, 2010 under
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on
by
in
on

Dr. S.K. Jindal

AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.
2. Attended the Review Meeting‐ NAIP
(3) Project on “Goat Husbandry based
integrated approach for livelihood
security in disadvantaged districts of
Bundelkhand region” held on 4.9.2010.

1.

Attended the 20th Meeting of the
ICAR Regional Committee No IV
Chaired by Honorable DG, ICAR and
held from 7th ‐9th October, 2010 at
Birsa Agricultural University, Ranchi.

2.

Attended and Coordinated the
Review Meeting‐ NAIP (3) Project on
“Goat Husbandry based integrated
approach for livelihood security in
disadvantaged
districts
of
Bundelkhand region” held on
4.9.2010.

3.

Workshop on Minitub Sperm Vision
(Asia, Semen Processing & ETT,
arranged by Chemtron Analytical
Instruments, Pvt. Ltd., New Delhi &
Minitub Gmb H, Germany at New
Delhi on 17.12. 2010.

4.

Participated in Brain Storming
Session organized on 30th August,
2010 under AICRP on Goat at CIRG,
Makhdoom, Farah, Mathura, U.P.

3. Attended National Symposium on
Animal
Genetic
Resources
for
Sustainable Livestock Sector in India
held on 18‐19 February, 20011 at
Bhubaneswar (Orissa).
Dr. S.D. Kharche
1. Workshop on Computer Assisted
Semen Analyzer 2010. Sponsored by
Minitub India Pvt. Limited at New
Delhi on 17.12.2010.
2. Annual Workshop of NAIP entitled:
Developmental
potency
of
parthenogenetic goat embryos” at
NDRI, Karnal, Haryana from 1st to 2nd
May, 2010.
3. Annual Workshop of NAIP entitled:
Developmental
potency
of
parthenogenetic goat embryos” at
NDRI, Karnal, Haryana from 6 to 7th
Feb., 2011.

Dr. S.K. Singh
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

4. International Conference on Frontiers
in Reproductive Biotechnology and
21st Annual Meeting of The Indian
Society for Study of Reproduction and
Fertility, Jan. 9–11, 2011, NDRI, Karnal,
Haryana.

2. Attended International Conferences
on
Sustainable
Agricultural
Development and Use of Agro
biodiversity in the Asia‐Pacific Region
at Suwon city, South Korea and
presented a lead paper entitled
Livestock Genetics Resources in Asia‐
Pacific
Region
Technology
Dissemination.

5. Hindi Workshop at CIRG Makhdoom,
Farah (Mathura) UP.
6. Attended
the
International
Symposium on Biotechnologies for
Optimization
of
Reproductive
Efficiency of Farm and Companion
Animals to Improve Global Food
Security and Human Health and XXVI
Annual
Convention
of
ISSAR,
November 10‐12, GBPUAT, Pantnagar.

3. Attended Biodiversity Conference
organized by ICAR at NASC Complex
on 26‐27 May, 2010.
4. Attended Workshop cum seminar
Animal Biodiversity on 11‐16 August,
2010 at Kullapptanam.
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5. Attended a meeting of Planning
Commission on XII Plan preparation
with DDG (AS) ICAR, New Delhi on
28‐29 September, 2010.

Dr. V. Rajkumar

Dr. S.V. Singh

1.

1. 6th Annual Conference of Association
of
Medical
Microbiologists‐UP
Chapter, UP MICROCON 2010 & CME
on ‘Newer Molecular tools for
Diagnosis
&
Management
of
tuberculosis & other Mycobacterial
disease on 13‐14 Mar, 2010 at
NJIL&MD, Taj Ganj, Agra.

Dr. V.S. Vihan

2. Attended Johne’s disease Integrated
Program conference at Denver, USA
from 10 to 15 July, 2010 and presented
three oral papers and one poster.

1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

Dr. Vijay Kumar

2. Attended and Coordinated the Review
Meeting‐ NAIP (3) Project on “Goat
Husbandry based integrated approach
for
livelihood
security
in
disadvantaged
districts
of
Bundelkhand region” held on 4.9.2010.

by National Biosecurity Network
organized by Ministry of Agriculture
22nd March, 2011.

1. Participated in Winter School on Micro
Enterprise Promotion in Agriculture,
Sponsored by ICAR, at CATAT, IARI,
New Delhi.
2. Attended a scientific talk on
traditional and current uses of herbs in
herbal preparations for management
of animal diseases in India delivered
by Dr. Devendra Swarup, Director,
CIRG, Makhdoom on 4.2.2011.

Attended 4th Convention of Indian
Meat
Science Association
and
National Symposium on Strategies
for Sustainable Meat Production and
Processing for Nutritional Security
and Employment Generation held on
November 19‐20, 2010, at IVRI,
Izatnagar, Bareilly (UP).

3. Participated in one day workshop on “
Goat Rearing in Bihar” organized by
Directorate of Animal Husbandry in
Bihar Veterinary College, Patna on
29.3.2011.
Dr. U.B. Chaudhary

3. Attended National Science Day
Programme at CIRG, Makhdoom on
28.2.2011.

1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

Dr. V.K. Gupta
1. Participated in Brain Storming Session
organized on 30th August, 2010 under
AICRP on Goat at CIRG, Makhdoom,
Farah, Mathura, U.P.

2. Attended and Coordinated the Review
Meeting‐ NAIP (3) Project on “Goat
Husbandry based integrated approach
for
livelihood
security
in
disadvantaged
districts
of
Bundelkhand region” held on 4.9.2010.

2. Participated in ICAR‐Industry meet
organized by ICAR at NASC complex,
New Delhi 28‐29th July, 2010.
3. Participated in Workshop organized
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IMPORTANT COMMITTEES AND MEETINGS
Quinquennial Review Team (QRT)
Position
An eminent retired
ICAR Scientist
nominated by DG,
ICAR
4‐5 external
members
(including retired
ADG, Director,
Scientists
representing the
major areas of
research and
development
programme of the
institute nominated
by DG, ICAR.

Status
Name and Designation
Chairman Dr. R.N. Sreenivas Gowda, Ex. Vice Chancellor,
Karnataka Veterinary, Animal & Fisheries Science
University (KVAFSU), Bidar
Member

1. Dr. B.U. Khan, Former Director, CSWRI,
Avikanagar
2. Dr. M.N. Razdan, Former Dean, HAU, Hisar
3. Dr. A. Chakraborty, Director of Research, AAU,
Khanapura
4. Dr. J. Ramaprasad, Professor & Head (AN), SVVU,
Tirupati
5. Dr. P.K. Nagpaul, Former Head (LPM), NDRI,
Karnal

Member
Secretary

6. Dr. A.K. Goel, Principal Scientist (Animal
Reproduction)

Research Advisory Committee (RAC)
Position
An eminent retired
ICAR Scientist
nominated by DG,
ICAR
4‐5 external
members
(including retired
ADG, Director,
Scientists
representing the
major areas of
research and
development
programme of the
institute nominated
by DG, ICAR.

Status
Name and Designation
Chairman Dr. Arun Verma, Former ADG (AN&P),
ICAR, New Delhi

Member

Member
Secretary

1. Dr. D.V. Rangnekar, former Vice President BAIF,
Ahmadabad
2. Dr. K.P. Agrawal, Former National Coordinator,
NAIP, New Delhi
3. Dr. V.K. Singh, Ex. Director, CSWRI Avikanagar,
Jaipur
4. Dr. S.K. Singh, Ranchi Veterinary College, Ranchi
5. Director, CIRG, Makhdoom
6. ADG (AN&P), ICAR, New Delhi
7. Members to be nominated by President, ICAR on
the IMC of CIRG, Makhdoom
8. Dr. S. K. Jindal, Principal Scientist, CIRG,
Makhdoom
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Institute Management Committee (IMC)
Position

Status

Name and Designation

Director,
CIRG, Makhdoom

Chairman

Dr. Devendra Swarup

Members include
ADG, Former Head,
Principal Scientist,
Finance Account
Officer and
Administrative Officer
representing the major
areas of research and
development
programme of the
institute nominated by
DG, ICAR.

Member

1.

Dr. N.N. Pathak, Former Director, CIRB, Hisar

2.

Dr. H.N. Singh, Former Dean, Pt. Dean Dayal
Upadhayay Pashu Chikitsa Vishwa Vidayalaya,
Mathura

3.

Dr. Rupasi Tiwari, Scientist & OIC, ATIC, IVRI,
Izatnagar

4.

Dr. Mahesh Kumar, Prof. & Head (VPM), GBPUAT,
Pantnagar, Udham Singh Nagar

5.

Dr. C.S. Prasad, ADG (AN&P), ICAR, New Delhi

6.

Dr. S.K. Jindal, Principal Scientist, CIRG, Makhdoom

7.

Shri S. Philipose, FAO, CIRG, Makhdoom

8.

Shri S.L.V. Prasad, Administrative Officer, CIRG,
Makhdoom

Member
Secretary

MEETINGS
Institute Research Council (IRC)

Institute Management Committee
(IMC)

Institute Research Council (IRC) meeting
was held at the Institute from 8th to 10th
June, 2010. 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 XII Five Year Plan
period. The Chairman in his opening
remarks appraised that keeping in view of
the future thrust areas of research, the
programmes have been modified by the
Animal Science Division of ICAR New
Delhi. The progress of the research
projects for the year 2009‐10 was
reviewed. In total the progress of 16 major
research projects was presented by the
respective principal investigators and
collaborators.

A meeting of the Institute Management
Committee was held on 31st August, 2010
in the committee room of the Institute to
discuss some urgent Agenda Items. Dr.
Devendra Swarup, Director, CIRG and
Chairman,
Institute
Management
Committee welcomed the IMC members.
The following were present.
1. Dr. C.S. Prasad, Assistant, Director
General (AN&P), ICAR, Krishi
Bhavan, New Delhi
2. Dr. N.N. Pathak, Former Director,
CIRB
3. Dr. Mahesh Kumar, Prof. & Head
(VPH), GBPUAT, Pantnagar
4. Dr. S.K. Jindal, Pr. Scientist and Head,
PR&SM, CIRG (Special invitee)
5. Dr. U.B. Chaudhary, Pr. Scientist and
Head, NFR&PT, CIRG (Special invitee)
6. Shri S. Philipose, Finance & Accounts
Officer, CIRG
7. Shri S.L.V. Prasad, Administrative
Officer, CIRG– Member Secretary

Six monthly Research Council (IRC)
Meeting of the Institute was held from
23.10.2010 to 29.10.2010.
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RESEARCH PROJECTS
INSTITUTE PROJECTS
Project No.

Project Title

Investigators

Date of
start

Date of
completion

GENETICS AND BREEDING DIVISION
XI/GGB‐1: Evaluation and improvement of growth, milk, meat and skin traits in Indian goat breeds
(Jamunapari, Barbari, Jakhrana, Beetal and Bengal goats) through multi disciplinary approach.
GGB‐1.09
To continue
Improvement of sire evaluation of
R. Roy (P.I.), Gopal
1997‐98
Jamunapari goats for milk & meat
Dass and H.A. Tiwari
production (AICRP‐Jamunapari).
GGB‐1.10
To continue
Genetic improvement of Barbari goats
S.K. Singh (P.I.) and
1997‐98
for meat & milk production (AICRP‐
P.K. Rout
Barbari).
XI/GGB‐
Improvement of Jakhrana breed of
Saket Bhushan (PI).
1.12
goats (Capra hircus) for milk and meat
U.B.Chaudhary,
April, 2007 March, 2012
production under farm and field
Gopal Dass, A.K.
condition.
Mishra
AICRP on sheep improvement
CIRG‐
To continue
AICRP on sheep improvement.
Gopal Dass (P.I.)
1997‐98
10.01
K.Gururaj (upto Sep,
2010), S.D. Kharche,
N. Shivasharanappa
A.K. Das
XI/GGB‐ 2 Quantitative Trait Loci (QTL) mapping for production, reproduction and other traits in Indian
goats
XI/GGB‐
March, 2012
Molecular analysis of major genes and
P.K. Rout (P.I.),
June, 2007
2.01
Quantitative Trait Loci (QTL)
A.K. Das, S.K. Singh
influencing growth, reproduction and
and R. Roy
disease resistance traits in Indian goats.
NUTRITION, FEED RESOURCES AND PRODUCTS TECHNOLOGY DIVISION
XI/NFRPT‐1. Development of technologies for improving feed & fodder resources for goats.
XI/NFRPT‐ Development of fodder production,
P. Tripathi (PI)
1.01
conservation and processing
T.K. Dutta
April, 2007 March, 2012
technologies for small holders and
commercial goat farmers.
XI/NFRPT‐ Development of feeding strategies for
T.K. Dutta (PI)
September, March, 2012
1.02
goats under intensive and semi‐
AK. Das
2007
intensive systems.
XI/NFRPT‐ Development of value addition and marketing of goat products.
2
XI/NFRPT‐ Studies on nutritional value of goat
R.B. Sharma (PI)
April, 2007 March, 2012
2.01
milk.
A.K. Das
XI/NFRPT‐ Evaluation of carcass traits, meat
A.K. Das (PI)
April, 2007 March, 2012
2.02
quality and products from goat meat.
R.B. Sharma
V. Rajkumar and A.K.
Verma (w.e.f. 25.10.10)
PHYSIOLOGY, REPRODUCTION AND SHELTER MANAGEMENT DIVISION
XI/PRSM‐1: Improved productivity of goats through reproductive biotechnologies including refinement
of frozen semen, strengthening of semen bank and augmentation of prolificacy.
XI/PRSM‐
Studies on refinement of frozen semen
S.K. Jindal (PI)
April, 2007 March, 2012
1.01
technology and strengthening of goat
S.D. Kharche
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semen bank.

A.K. Goel and
N. Ramachandran
and Priyadharsini
Raju
XI/PRSM‐
Augmentation of prolificacy by using
S.D. Kharche (PI)
April, 2007 March, 2012
1.02
biotechnological tools in goats.
A.K. Goel,
S.K. Jindal
and Priyadharsini
Raju
XI/PRSM‐2: Development of model goat production system including adaptability and environmental
aspects for integrated rural development based on goat farming.
XI/PRSM‐
May 2012
Economic managemental interventions
N. Ramachandran
June 2009
2.03
for augmenting growth in kids
(PI), S.K. Singh, M.K.
Tripathi, V. Rajkumar,
Priyadharsini Raju
and T.K.Dutta
GOAT HEALTH DIVISION
XI/GH‐01
Monitoring and surveillance of
D.K. Sharma (PI), V.K.
important goat diseases in India.
Gupta, Ashok Kumar, April, 2007 March, 2012
V.S. Vihan, N.
Shivsharanappa, M.N.
Reddy, A.K. Mishra
XI/GH‐2: Development of diagnostic kits, reagent and prophylactics using frontier technologies.
XI/GH‐2.1
Control of brucellosis in goats by
V.K. Gupta (PI)
March, 2011
molecular diagnosis and epidemiology.
S.V. Singh, V.S. Vihan
July, 2007
XI/GH‐3:Development of contemporary alternative medicines for selective diseases.
XI/GH‐3.01 Modulation of caprine coccidiosis
D.K. Sharma (PI),
through herbal therapy.
Ashok Kumar
April, 2007 March, 2011
XI/GH‐3.02 Development of herbal anti‐diarrheal
Ashok Kumar (PI)
drug for goat.
V.S. Vihan and V.K.
April, 2007 March, 2011
Gupta
EXTENSION EDUCATION & SOCIO‐ECONOMICS SECTION
XI/EESE‐ 1: Transfer of Technology and its impact on improving goat production.
XI/EESE‐
Impact of improved technologies and
M.K. Singh (PI)
April, 2007 March, 2011
1.03
emerging market conditions on goat
Khushyal Singh
production system.
Vijay Kumar, Ashok
Kumar and Anil
Kumar (IASRI)
XI/EESE‐
A study on impact of various training
Khushyal Singh (PI)
April, 2007 March,
1.04
2011
programmes
Braj Mohan, Vijay
Kumar and Anil
Kumar (IASRI)
XI/EESE‐2: Organization of National and International training programmes and provision of consultancy
services for improving goat production.
EESE/8.15
March, 2012
TOT‐Multidisciplinary Project for
Braj Moan P.I, Ashok
April 2009
Sustainable livelihood through goat
Kumar, Khushyal
farming by disseminating the improved Singh, M.K. Singh,
goat production technologies.
A.K. Goel, U.B.
Chaudhary, R.B.
Sharma, H. A. Tiwari,
N. Ramachandran
and Vijay Kumar
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EXTERNALLY FUNDED PROJECTS
FUNDING
AGENCY

Project Title

Investigators

ICAR

AICRP on “Improvement of feed
resources and nutrient utilization in
raising animal production”.

CSIR & DST
(PPP mode)

Development and Characterization
of an Indigenous vaccine and
diagnosis for Johne’s disease
(Collaboration with Biovet Private
Ltd. Bangalore)
Goat husbandry based integrated
approach for livelihood security in
disadvantaged districts of
Bundelkhand region (Component‐3)
Nutritional approach for designing
goat meat based functional products.
(Ministry of Food Processing)
Adaptation of livestock to
impending climatic changes through
shelter management.

ICAR (NAIP)

Ministry of
Food
Processing
ICAR (Net
work Project)

ICAR (Net
work Project)
NAIP

NAIP

NAIP

ICAR

ICAR
(Network
Project)

NAIP

Estimation of Methane emission
under different feeding systems and
development of mitigation.
Developmental potential of
parthenogenetic goat embryos
(NAIP Component ‐4)
Holistic approach for improving
livelihood security through livestock
based farming system in Barabanki
and Raibareilly districts of UP
Bioprospecting of genes and allele
mining for abiotic stress tolerance
Outreach programme on zoonotic
diseases
1. Veterinary type cultures‐Microbes

2. Veterinary type culture‐Rumen
microbes

Achieving improved livelihood
security through resource
conservation and diversified farming
system approach in Mewat
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Date of
start

Date of
completion

U.B. Chaudhary
T.K. Dutta, A.K.
Das & Ashok
Kumar, M.K.
Tripathi
S.V. Singh

2004 and
September
2008 with
modified
Tech. Prog.
April 2007

March 2012

M.K.Singh
(Component‐3)

April, 2008

March,2012

V. Rajkumar
A.K. Das

Feb.,2009

2011

S.K.Jindal,
Priyadharsini Raju
and
N. Ramachandran
U.B. Chaudhary
M.K.Tripathi

2008

2012

2008
(March)

2012

S.D. Kharche
A.K. Goel
S.K. Jindal and
Priyadharsini Raju
B Rai, Ashok
Kumar and M.K.
Singh

Jan, 2009

2012

2009‐10

2012‐13

P.K. Rout
N.Ramachandran
S.K.Jindal
S.V. Singh

April 2009

2012

2009‐10

2012

V.K. Gupta and
G.B. Manjunatha
Reddy
U.B. Chaudhary
V.K. Gupta, T.K.
Dutta

2009‐10

March 2012

October
2009

March 2012

D.K.Sharma and
P.K. Rout

2009‐2010

2012

March, 2010

CONSULTANCY, PATENTS AND TECHNOLOGY
COMMERCIALIZATION
The Institute rendered consultancy
services (paid/free) on establishment and
management of commercial goat farms to
865 visitors from India and abroad who
visited the Institute during this period.

During the year 5 patent applications of
various
technologies
generated
by
different scientists of the institute has been
filed with Controller of patents, New
Delhi. Details are as follows:

List of Patents Registered
S.N.

1.

Title

Patent
registration
numbers

Inventors

Intravaginal pessaries for
augmentation of
reproduction in goats

1872/DEL/2010

2.

A synergistic anti‐bacterial
herbal preparation for
animals

2840/DEL/2010

Drs, Ashok Kumar, Deepak
Dwivedi, V.K. Gupta, V.S.
Vihan and Devendra Swarup

3.

A formulation having
antibacterial herbal extract
for animal use.

2842/DEL/2010

Drs, Ashok Kumar, Deepak
Dwivedi, V.K. Gupta, V.S.
Vihan and Devendra Swarup

4.

A herb based antibacterial
preparation for veterinary
use.

2841/DEL/2010

Drs, Ashok Kumar, Deepak
Dwivedi, V.K. Gupta, V.S.
Vihan and Devendra Swarup

5.

An antibacterial herbal
composition for animals.

2839/DEL/2010

Drs, Ashok Kumar, Deepak
Dwivedi, V.K. Gupta, V.S.
Vihan and Devendra Swarup

Drs. S.D. Kharche,
A.K. Goel, SK Jindal and M.C.
Sharma

2. Herbo‐mineral acaricide formulations
against Boophilus microplus ticks in
cattle Innovators: Debabrata Mondal,
Srikanta
Ghosh,
Shubhamitra
Chaudhuri,
Nityanand
Pandey,
Devendra Swarup and Mahesh
Chandra Sharma (Filed on 26‐6‐2010).

Patents filed during the year by Dr.
D. Swarup from his work at IVRI
Izatnagar
1. Development of post milking teat dip
based on a novel herbal formulation
for the prevention of bovine
subclinical mastitis. Innovators: Reena
Mukherjee, Devendra Swarup and
MC Sharma (Government of India
Patent Office File No 937/DEL/2010,
dated 19.04.2010).

3. IVRI
Antidiarrhoeal
herbal
formulation Innovators: Nityanand
Pandey, Debabrata Mondal, Devendra
Swarup, Jawahar Lal Singh and M.C.
Sharma (Filed on 30‐7‐2010).
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Minister Shri Sharad Pawar on 24th
Jan, 2011.

Activities
related
to
Commercialization of Technologies

4. A Memorandum of Understanding
(MOU) with the National Research
Development Council (NRDC), New
Delhi has been signed. The NRDC will
help the institute in commercializing
the technologies generated by the
institute scientists. In first phase, two
technologies viz., “Bruchek: A Dot
Elisa Kit for detection of Brucellosis in
goats and sheep” and Plate ELISA kit
for diagnosis of Johne’s disease has
been transferred to NRDC for
commercialization.

1. Institute participated
in
ICAR‐
industry meet held at NASC complex,
New Delhi on 28‐29th July 2010. In this
meet institute showcased the tech‐
nologies developed by the institute
scientists before the industrialists.
2. Institute participated in business
development meetings held at ZTMC‐
BPD, IVRI, Izatnagar.
3. One of the institute’s technology
named ‘Areamix: mineral mixture”
was released by Hon’ble Agriculture

CIRG Produces Twin IVF Kids

A team of CIRG scientists has successfully produced twin in vitro fertilized (IVF)
male and female kids on 3rd November 2010. The kids have been named as Ajat and
Ajati. This is the second success in producing IVF kids at this Institute. The research
work is a part of NAIP on Developmental potency of parthenogenetic goat embryos. The
surrogate mother was of Sirohi breed. The kidding was normal with healthy
offspring and occurred after 142 days following transfer of in vitro produced
embryos. The birth weight of male kid was 2.4 kg and that of female was 2.6 kg. The
weight of surrogate mother after parturition was 30 kg. IVF technique is an important
method for improvement and conservation of goat breeds and opens new vistas for
application of biotechnological tools for production of biopharmaceuticals through
transgenic technology. The technique has applications in faster propagation of the
genetic merit of the elite females and also to use non‐descript goats as foster mothers
for production of kids of superior genetic merit. This particular achievement is a step
towards the high quality research output of the Institute in the area of reproductive
biotechnology.
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DISTINGUISHED VISITORS
 Dr. K.M.L. Pathak, Deputy Director
General (AS) visited the Institute on
17‐18 April, 2010 and 28 Aug., 2010.

 Dr. N.V. Patil, Director, NRC on
Camel, Bikaner visited the Institute on
15th Jan, 2011.

 Dr. Arun Varma, Former ADG ICAR,
and Chairman RAC visited the
Institute on 01.05.2010.

 Honorable Agriculture Minister Shri
Sharad Pawar alongwith Dr. S.
Ayyappan, DG, ICAR and Dr. K.M.L.
Pathak DDG (AS) visited the Institute
on 24th Jan., 2011.

 Dr. K.P. Agrawal, Former National
Co‐ordinator, NATP, Delhi visited the
Institute on 07.06.2010.
 Dr. (Mrs.) Vandana Dwivedi, Joint
Advisor
(Agriculture),
Planning
Commission visited the Institute on
14‐15th June, 2010.
 Dr. Arvind Kumar, DDG (Education)
visited the Institute on 15th June & 28th
Aug., 2010.
 Dr. P.N. Bhat, former DDG (AS),
former AHC visited the Institute on
12th July, 2010.

 Dr. K.M.L. Pathak, DDG (AS), Dr. C.S.
Prasad, ADG (ANP), Dr. S.C. Gupta,
ADG (AG&B), Dr. Gaya Prasad, ADG
(AH), Directors of All the Animal
Science Institutes and Dr. Rajan
Gupta, PS, Dr. Vineet Bhasin, PS, Dr. J.
Misri, PS and Dr. Neelam Gupta, PS
attended the Animal Science Directors
Meeting at CIRG on 30th Jan. 2011.

 Dr. C.S. Prasad, ADG (ANP) visited
the Institute on 30.08.2010.
 Dr. Chanda Nimbkar, Member
Governing Body, ICAR and Incharge,
Osmanabadi Field Unit, Phaltan
visited the Institute on 30.08.2010.
 Dr. B.K. Joshi, Director, NBAGR
visited the Institute on 30.8.2010.
 Dr. N.N. Pathak, former Director,
CIRB visited the Institute on 31.8.2010.
 Dr. Bangalee Baboo, ND, NAIP, ICAR,
New Delhi visited the Institute on
04.09.2010.
 Dr. O.P. Dhanda, former ADG
(AN&P) visited the Institute on
30.10.2010.
 Dr. S. Ayyappan, DG (ICAR) and Dr.
K.M.L. Pathak, DDG (AS) and Dr. C.S.
Prasad, ADG (AN&P) visited the
Institute on 8th January, 2011.

 Dr. M.P. Yadav, Former VC, Meerut
visited the Institute on 22.2.2011.
 A team of scientists from Ethiopia
visited the Institute on 21.3.2011.
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PERSONNEL
Administration
Dr. D. Swarup
Dr. A.K. Goel
Dr. P.K. Rout
Mr. R.N. Mallik

Mr.S.L.V.Prasad

Mr. S.Philipose

Mr. S.S. Gautam
Mr. C.S. Sagar
Mr. A.K. Sharma
Mr. S.R. Achary
Mr. Kailash Chandra

Dr. S.P. Singh

Scientist (on study
leave)
Dr. Priyadharsini Raju Scientist (w.e.f.
18.9.2010)
Dr. Balraj Singh
Technical Officer T‐6
Mr. H.K. Himkar
Technical Officer T‐5

Director
Vigilance Officer
Scientific Secretary
and I/C PME
Administrative
Officer (w.e.f.
14.02.11)
Administrative
Officer
(upto 14.02.11)
Finance and Accounts
Officer
(upto 23.2.11)
Asstt. Admn. Officer
Asstt. Admn. Officer
Asstt. Admn. Officer
Private Secretary
Jr. Finance and
Accounts Officer

Nutrition, Feed Resources and Products
Technology Division
Dr. U.B. Chaudhary
Pr. Scientist and Head
Dr. T.K. Dutta
Principal Scientist
Dr. M.K. Tripathi
Sr. Scientist
Dr. R.B. Sharma
Sr. Scientist
Dr. Prabhat Tripathi
Sr. Scientist
Dr. V. Rajkumar
Scientist (Sr.Scale)
Dr. A.K. Das
Scientist
Dr. A.K.Verma
Scientist
(w.e.f.25.8.2010)
Mr. Suresh Tewari
Tech. Officer T‐7‐8
Mr. Dinesh Prasad
Technical Officer T‐6
Mr. Dori Lal Gupta
Technical Officer T‐5

Genetics and Breeding Division
Dr. R. Roy
Pr. Scientist and Head
Dr. S.K. Singh
Principal Scientist
Dr. Saket Bhushan
Principal Scientist
Dr. P.K. Rout
Principal Scientist
Dr. Gopal Dass
Sr. Scientist
Dr. M.K. Singh
Sr. Scientist

Health Division
Dr. V.S. Vihan
Dr. S.V. Singh
Dr. Ashok Kumar
Dr. D.K. Sharma
Dr. R.V.S. Pavaiwya

Pr. Scientist and Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist (on
deputation)
Dr. V.K. Gupta
Sr. Scientist
Dr. K. Gururaj
Scientist (On study
leave)
Dr.Shivsharnappa
Scientist (21.4.2010)
Dr. Manjunatha Reddy Scientist (w.e.f.
27.8.2010)
Dr. A.K.Mishra
Scientist (w.e.f.
28.8.2010)
Dr. Souvik Pal
Scientist (w.e.f.
10.1.2011)
Dr. Nikita Sharma
Scientist (w.e.f.
3.1.2011)
Dr. H.A. Tiwari
Senior Veterinary
Officer

Physiology, Reproduction and Shelter
Management Division
Dr. R.P.Misra
Principal Scientist and
Head (upto 31.7.2010)
Dr. S.K. Jindal
Principal Scientist and
Head
Dr. A.K. Goel
Principal Scientist
Dr. Puneet Kumar
Principal Scientist
(upto 10.4.2011)
Dr. B. Rai
Pr. Scientist (w.e.f.
2.2.11)
Dr. S.D. Kharche
Sr. Scientist
Dr. Neeru Bhushan
Sr. Scientist (On
deputation)
Dr. N. Ramachandran Scientist
Dr. Ravi Ranjan
Scientist (on study
leave)
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Extension Education and Socio‐Economics
Section
Dr. Ashok Kumar
Principal Scientist and
I/C (upto 2.4.2011)
Dr. Braj Mohan
Pr. Scientist and
Incharge (w.e.f.
2.4.2011)
Dr. Khushyal Singh
Scientist (Sr.Scale)
Dr. Vijay Kumar
Scientist
Mr. U.C. Yadav
Technical Officer T‐5
AICRP on Goat
Dr. B.Rai
Dr. S.K.Singh

AICRP on Sheep
Dr. Gopal Dass

RTI Cell
Dr. V.K.Gupta
Dr.Vijay Kumar
Dr. H.A. Tiwari

Tech. Officer T‐7‐8
Technical Officer T‐5

Library
Dr. M.K.Tripathi
Dr. Pratap Singh

Sr. Scientist and I/c
Technical Officer, T‐9

Agriculture Farm
Dr. T.K. Dutta
Mr. Inder Pal
Mr. Bhagwan Singh

Pr.Scientist (upto
2.2.11)
Pr.Scientist (w.e.f.
3.2.11)

Transfer
Dr. R.P. Misra

Dr. Puneet Kumar

Sr. Scientist

Prioritization Monitoring and Evaluation
Section
Dr. P.K.Rout
Pr. Scientist and I/C
Dr. H.S. Sisodiya
Technical Officer T 7‐8
IPR Cell
Dr. V.K.Gupta

Mr. C.B. Pandey
Mr. Mohan Lal

Mr. S.L.V. Prasad

Mr. S. Philipose

Sr. Scientist and I/C

Sr. Scientist and
Transparency Officer
Scientist and Sr. PIO
Sr.Vet. Officer and
PIO

Mr. Ratan Singh

Pr. Scientist and I/c

Horticulture
Dr.U.B.Chaudhary

Pr. Scientist and I/c

Security Section
Dr. R.B. Sharma
Mr. P.K. Sharma

Sr. Scientist and I/c
Security Officer

Medical Section
Dr. V.K. Gupta

Sr. Medical Officer

Principal Scientist
transferred to NAIP,
ICAR, New Delhi
(relieved on 31.7.2010)
Principal Scientist
transferred to IVRI,
Izatnagar (relieved on
10.4.2010)
AO transferred to
Nagpur (relieved on
22.2.2011)
F&AO transferred as
Sr.F&AO to NAARM,
Hyderabad (relieved
on 23.2.2011)
Promoted to AO, IARI
and relieved on
23.2.2011

Joining
Dr. Priyadarshini Raju Scientist (w.e.f.
12.9.2010)
Dr. Shivsharnappa
Scientist (w.e.f.
21.4.2010)
Dr. A.K. Misra
Scientist (w.e.f.
28.8.2010)
Dr. A.K.Verma
Scientist (w.e.f.
25.8.2010)
Dr. Manjunatha Reddy Scientist (w.e.f.
27.8.2010)
Dr. Souvik Pal
Scientist (w.e.f.
10.1.2011)
Dr. Nikita Sharma
Scientist (w.e.f.
3.1.2011)
Mr. Satish Chandra
T‐ 4 (ARIS Cell) (w.e.f.
19.10.2010)

Agriculture Research Information Section
Dr. S.K. Singh
Pr. Scientist and I/c
Mr. M.P. Agrawal
Technical Officer T‐5
Maintenance
Dr. D.K.Sharma

Pr.Scientist and I/c
Technical Officer T‐6
(upto 31.12. 2010)
Technical Officer T‐6
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Mr. R.N. Mallik
Mr. Suraj Pal
Retirement
Mr. R.P. Gupta
Mr. Inderpal
Mr. V.P. Singh
Dr. Hari Prasad
Mr. Bhajan Lal
Mr. Kailash Chand

Dr. Saket Bhushan

A.O. (w.e.f. 14.2.2011)
T‐5 (Agri.Farm) (w.e.f.
8.1.2011)

Dr. D.K.Sharma
Sanitary Inspector
Technical Officer T‐6
Technical Officer T‐5
Technical Officer T‐7‐8
Skilled Supporting
Staff
Skilled Supporting
Staff

Dr. Khushyal Singh

Dr. V.Rajkumar

Mr. S.S. Gautam

Career Advancement/Promotion/Selection
Dr. U.B. Chaudhary
Senior Scientist to
Principal Scientist
(w.e.f. 14.04.2008)
Dr. Braj Mohan
Sr.Scientist to Pr.
Scientist (w.e.f.
15.11.2008)

Mr. C.S. Sagar
Mr. A.K. Sharma

Sr.Scientist to Pr.
Scientist (w.e.f.
27.7.2007)
Sr.Scientist to
Pr.Scientist (w.e.f.
5.10.2007)
Scientist to Scientist
(Sr. Scale) (w.e.f.
16.4.2007)
Scientist to Scientist
(Sr. Scale, w.e.f.
30.8.2007)
Asstt. Promoted to
AAO
Asstt. Promoted to
AAO
Asstt. Promoted to
AAO

Deputation Abroad
 Dr. R.V.S. Pawaiya, Principal Scientist (Veterinary Pathology) has been awarded visiting
Professorship in West Indies.
 Dr. S.K. Singh, Principal Scientist (Animal Genetics and Breeding) visited Suwon, Republic of
Korea from 13‐15 October 2010 to present an invited lecture in International Symposium on
Sustainable Agricultural Development and use of Agro biodiversity in the Asia‐Pacific Region.
 Dr. D. Swarup, Director, Central Institute for Research on Goats visited Seol, South Korea from
6‐8 December 2010 to deliver a lecture in International Symposium on Development of Herbal
Medicine Products and their application in Veterinary Medicine.
 Dr. S.P. Singh, Scientist (Animal Physiology) awarded prestigious ICAR International
Fellowship to pursue Doctoral Programme in Germany.
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