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Preface

I

am pleased to present the Annual Report of
NRC on Yak (NRCY) for 2012-13. This is a
unique institute in India which is solely
dedicated for overall improvement of yak husbandry
and socio-economic upliftment of yak herdsmen
(brokpas) who are considered as the poorest of poor
pastoral nomads. This is needless to say that, this animal
is integrally associated with the culture, religion and
social life of their farmers, their families and above all
communities of yak rearing states.
Yak is remarkable bovine species of economical importance in high hill and snow
bound areas. Unlike other bovine species, the animal has been considered as multipurpose
animal and provides milk, meat, fibre, hide and dung at places where arable farming, including
other livestock, are unavailable. Animal power of yak is also exploited and the animals are used
as pack animals and used for transportation of goods in hilly terrain and also for riding.
However, unfortunately yak husbandry in India is confronted with so many challenges
like indiscriminate breeding, non-availability of highland pasture and heavy grazing tax, winter
feed crisis, prevalence of transboundary diseases, unscientific management practices at field
level and above all climate change which leads to reduced productivity and disease threats.
Considering the constraints of yak husbandry, scientists and technical officers of this
institute have made considerable breakthrough in applied and basic research. This report
summarizes intervention policy through nutritional management during winter season when
yak farmers come down to the mid-altitude along with their animals and face acute feed and
fodder crisis. Field level demonstration of feeding of complete feed block (CFB) and green
grasses (Dactylus glomerata) have shown considerable improvement of economic traits
compared to yaks not offered CFB and green grasses. Improvised method has also been
standardized which is helpful for successful implementation of in vitro fertilization and also for
selection of superior germplasm. This is needless to mention that, progesterone hormone is a
marker for onset of cyclic activities of the ovaries in postpartum animals, therefore, associated
with their fertility. A primary binding assay has been developed to assess progesterone in blood
plasma which can detect the hormone even up to 0.4 ng/ml. This developed methodology has
been found useful for estimation of progesterone to assess the onset of cyclicity in postpartum
animals. Recently, work efficiency of the yak has been assessed which has been co-related with
quantifiable parameters for scientific implementation of animal power for highlanders. The
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encouraging results from this study will help us to develop package of practices for training of
yaks for packability and riding, and thereby, to encourage alternate use of yaks by the defense
establishments vis-a-vis tourism. The effect of antioxidants on reproductive performances has
been demonstrated which may be useful for increase of yak population under field condition.
The institute has also initiated work on toxicological fingerprinting of heavy metals (arsenic
and fluoride) and drug residues in human – plant – animal continuum for development of clean
and green (organic) yak products. Scientists have also identified the most prevalent ectoparasite/ predator/ scavenger in yak tracts of Arunachal Pradesh and also planned for its control
through development of repellent and chemotherapeutic agents. At present scientists of this
institute are involved in six institutional projects and eight externally funded projects. The
institute has been equipped with contemporary equipments in this year which will be helpful for
substantial research activities in ensuing years. During XII five year plan, seven programmes
have been taken up on genetic improvement, identification and characterization of novel genes
of unique traits, assessment of prevailing management practices and introduction of suitable
interventions, development of feeding standard for different categories of yak, development of
diagnostic tests and control of diseases, studies on stress physiology under impending climate
change scenario, energy budgeting of yak and above all capacity building of yak farmers.
This institute has also done commendable work through technology development. After
analyzing soil web system, area specific mineral mixture has been prepared with zinc, copper,
cobalt and manganese which helps to improve yak health and production. Use of CFB
developed by NRCY in yak tracts of Arunachal Pradesh has made a breakthrough when yaks
are reared in mid-altitude during winter season. Embryo transfer technology (ETT) and
artificial insemination (AI) will also be helpful in near future for improvement of yak
germplasm and production of disease free yak. Since yaks remain in silent heat,
synchronization of estrus through ovsynch protocol and hormone impregnated vaginal sponge
has made a contribution not only in terms of synchronization of heat but also in terms of
conception rate. A polyherbal wound healer-cum-fly repellent and eye drop have been
developed to treat infection arises from wound and kerato-conjunctivitis, respectively.
Technologies for value addition of milk have been developed from this institute to earn better
economic output by the farmers. Low fat paneer with dietary fibres (2% inulin) helps to prevent
cardiovascular diseases and colon cancer. A yak milk whey beverage with kiwi fruit pulp
developed by NRCY is helpful to combat vitamin C deficiency. Sausages from yak meat, pork
and fat have been also accepted by the consumers due to its flavour, texture, juiciness and
tenderness. Technologies for making chawar (holy duster), cap and carpets have been also
developed by this research institute.
Due to systematic approach in research, extension and administration this institute has
been accredited with ISO 9001:2008 from 21st March, 2013.
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In addition to various activities of this institute the Krishi Vigyan Kendra (KVK)
immensely contributed by disseminating latest technologies on fishery development,
integrated farming system, horticulture, agronomy, soil nutrient management, plant and animal
health as well. This year KVK has introduced a new technology like paddy-cum-fish culture for
the first time in Lohit district of Arunachal Pradesh which is not only helpful for faster growth of
fish but also a recommendation towards biological control of arthropod borne viral diseases of
man and animals.
In presenting this report, I wish to take the opportunity to put on record our gratitude to
Dr. S. Ayyappan, Secretary, DARE, Govt. of India and Director General, ICAR for his support
and encouragement for development of this institute. I extend my sincere thanks to Dr. K.M.L.
Pathak, DDG (AS), ICAR for his constant advice and guidance received from time to time. I
am grateful to Dr. B.S. Prakash, ADG (AN&P) for their full co-operation and constant help to
the institute in achieving the mandates. Hearty thanks are also being extended to Dr. S.C.
Gupta, ADG (AG&B) and Dr. Gaya Prasad, ADG (AH). Thanks are also due to Dr. Rajan
Gupta, Pr. Scientist (AN&P), Dr. Vineet Bhasin, Pr. Scientist (AG&B) and other officials of
ICAR headquarters for their constant help and support.
I am also thankful to all the scientists, technical officers and staff for their dedication
towards the overall progress of the institute in spite of the hardships experienced in this remote
area of the country. Lastly, I whole-heartedly wish that this report would be helpful for all
concerned who are appreciative to the contribution of the yak for human survival despite all the
constraints.

(S. M. Deb)
Director
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1.Executive Summary
These two tests will be helpful in future for
maintaining sustainable productivity of
yak.

Reproductive management
Progesterone hormone is a biomarker to
detect onset of cyclic activities of the
ovaries in postpartum animals, therefore,
associated with the fertility of the animals.
Till date progesterone estimation has been
done in yak blood plasma by radioimmunoassay. Considering disadvantage
of handling radio isotopes in the
laboratory a competitive enzyme
immunoassay has been standardized for
detection of progesterone in blood plasma
of yak. Detection limit of the assay was 0.4
ng ml-1 during commencement of estrous.
This primary binding assay can also
measure upto 12.5 ng ml - 1 blood
progesterone during luteal phase of
estrous and during pregnancy.

Ultra sound guided ovum pick up (OPU)
technique was carried out both in yak and
hill cattle to have a comparative visibility
on percent recovery of A and B category
oocytes and in vitro fertilization rate.
Recovery of A and B categories of oocytes
were 59.09 and 22.73%, respectively. On
the contrary recovery of A and B category
oocytes were 28.57% by OPU. In vitro
fertilization rate of yak embryos (41.38%)
were more compared to hybrid yak
embryos (20%).

Energy budgeting
As a pack animal, yaks have the potential
to carry load upto 15% of their body
weight and can walk at a stretch with a
speed of 4-6 km/h. After carrying load
body temperature was increased but there
was no difference in body temperature
among the animals carried varying
percentage of loads. From this observation
this may be concluded that, different
percentage of load, within a limit, has no
effect on body temperature of yak.

Fertility of yak is affected due to long
postpartum anoestrous. Therefore, main
goal of yak husbandry is to optimize
annual fertility rate for sustainable yak
husbandry. To achieve this goal majority
of yak females with suckling calves should
resume their postpartum ovarian cyclic
activity to conceive again within 2-5
months of calving. Postpartum fertility
can be monitored by observing follicular
development growth and ovulation of
dominant follicle (DF) and subsequent
development into corpus luteum (CL). To
monitor these events transrectal
ultrasonography and serological test to
detect blood plasma was employed. This
was observed that cyclicity was initiated
within 150 days of calving in 70% yaks
which could be appreciated with onset of
DF and subsequent CL development.

Nutritional intervention
An animal feeding trial was conducted for
120 days to observe the effect of different
plane of nutrition on nutrient utilization
and compensatory growth in growing
male yak calves. One group (G1) was fed
on paddy straw and concentrate mixture
based diet throughout the experimental
period which could provide 100% of
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digestible crude protein (DCP) and total
digestible nutrient (TDN) requirement of
dairy cattle for 500 g average daily weight
gain as per NRC, 1989 standard of
feeding. Second group (G2) was provided
on paddy straw and concentrate mixture
based diet for 60 days which provided
75% DCP and TDN requirement followed
by the same diet for rest 60 days which was
provided to G1. Third group (G3) was
provided paddy straw and concentrate
mixture based diet for 60 days which
supplied 75% of DCP and TDN
requirement followed by a ration which
supplied 100% of DCP and 110% of TDN
for 500 g daily weight gain as per NRC,
1989. At the end of the experiment this was
revealed that body weight gain and feed
conversion efficiency of animals of G3
group was significantly higher compared
to other two groups.

contrary, the average daily weight gain of
this group of yak was more (428.3±14.37
g) during last 60 days of experiment
compared to yak calves maintained solely
on CFB throughout the experimental
period (338.3±12.53 g). This observation
indicated the compensatory growth
phenomenon and beneficial effect of CFB
on growth performance of yak calves
during winter.
Low protein- low energy (LP-LE), low
protein-high energy (LP-HE), high
protein-low energy (HP-LE) and high
protein-high energy (HP-HE) diet were
fed in four groups of growing yaks for a
period of 360 days. After completion of
feeding trial this was observed that
average daily body weight gain and feed
conversion efficiency was the highest in
animals fed with HP-HE (411.4 g/day)
followed by LP-HE (383.3 g/day), HP-LE
(362.5 g/day) and LP-LE (330.1 g/day).

Effect of feed supplementation on
production performance of yak was
evaluated at Mandala village (3050 m
above msl) involving the yaks reared by
the farmers during winter season. In one
group throughout the experimental period
(120 days) complete feed block (CFB) was
fed which contained 45% maize stover,
27% maize grain, 22% mustard cake, 3%
molasses, 2% mineral mixture and 1%
common salt. Other group was solely
maintained on grazing for 60 days
followed by feeding of CFB ad lib for a
period of 60 days. Yak calves maintained
initially on grazing lost 12.8 kg body
weight with an average of daily body
weight loss of 213.3 g due to nonavailability of green fodder. On the

Locally available tree fodders fed to the
yaks were collected from West Kameng
district of Arunachal Pradesh and
chemical composition was worked out.
Protein content of Phrengpa (Quercus
walliasehiana) was the highest among
eight different species of tree leaves. The
lowest cellulose content was observed in
Zimbu (Lingustrum myrsinites) and was
the highest in Baggar (Berberis spp.)
leaves.
On the basis of proximate analysis maize
was found as the most potential fodder for
silage preparation in yak tracts of
Arunachal Pradesh.
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technology developed by the institute like
complete feed block (CFB) and highland
pasture development. They were also
made aware of beneficial effect of
artificial insemination (AI).

Animal health
A total of 180 samples collected from
yaks, yak hybrids and cattle having history
of respiratory problems and abortion were
analysed for seroprevalence of bovine
herpesvirus-1. The overall seroprevalence
of the disease was 10.1% and 17.2% which
was detected by virus neutralization test
(VNT) and AB-ELISA, respectively.

Collaborative mass vaccination-cumtreatment camp for yak and yak hybrid was
organized on 30th October, 2012 at
Shanding Thung village in collaboration
with line Department of Govt. of
Arunachal Pradesh. A total of 10 brokpa
families were benefited by mass
vaccination and 434 animals were treated.

Analysis of secondary data on calf
mortality in yak revealed that calf
mortality was more within 0-30 days of
age and during rainy season. Causes of
mortality have been identified as shock,
calf scour, chronic debility, weakness,
respiratory problem, digestive disorder
and parasitic infection.

Health-cum-extension camp was
organized on 31st October, 2012 at Sela
area of Arunachal Pradesh. A total of 16
brokpa families participated in the camp
and 385 yaks was treated.

A total of 51 samples were collected from
animals with history of abortion. Out of
51 samples 25 samples were tested both
for IBR and Brucella by AB-ELISA. After
analysis of result this has been found that
88% animals was positive either for IBR
or Brucella, 68% animals were positive for
Brucella, 60% animals were positive for
IBR and 40% animals were positive both
for IBR and Brucella.

Collaborative mass vaccination-cumtreatment camp with line Department of
Govt. of Arunachal Pradesh for yak and
yak hybrid was organized on 22 nd
November, 2012 at Lagam and Chander
villages. In this camp 7 brokpa families

Extension activity
Extension-cum-treatment camp was
organized at Lubrang and Broksarthang
villages on 8th May, 2012. A total of 120
yaks were treated for ecto and endo
parasitic infections, anorexia, skin
infestation, weakness, digestive disorder,
respiratory problem and wound. Yak
farmers (Brokpa) were also briefed about
scientific managemental practices and

were considered and 305 yak and yakcattle hybrid were treated.
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A scientist-farmers interaction was
organized during institute's Foundation
day celebration on 23rd January, 2013 at
Dirang. A total of 20 farmers actively
participated in the interaction. Farmers
were made aware of male sterility, female
infertility, nutritional management and
deworming schedule of neonatal yak
calves. Farmers demonstrated indigenous
technology for preparation of yak milk and
wool products. Based on their
performance and quality of products
farmers were given certificate of merit and
cash prize.

Army Mela on 25th to 26th February, 2013 at
St. Lopon Stadium, Dirang. In the
exhibition stall value added products
developed by this institute was displayed.
Training programme on Scientific feeding
of high altitude animals for better
production was organized on 15th March,
2013 at Tawang under AICRP-TSP
project. A total of 10 farmers participated
in the training programme.

A treatment-cum-vaccination camp was
held on 24th January, 2013 at Misopsa and
Mandalaphudung. A total of 250 yaks were
vaccinated against FMD. A total of 30 yaks
were treated for parasitic infections,
anorexia, vitamin deficiency, digestive
disorder and respiratory problems.
Farmers were also given acaricidal agents
to control heamoprotozoan infection.

A three days training programme for
veterinary officers of Arunachal Pradesh
was organized from 21st to 23rd March,
2013. A total of 10 veterinarians attended
the training programme on Recent
Advances in Artificial Insemination.

Scientists and technical officers organized
exhibition stall on 15th August, 2012 and
26th January, 2013 at St. Lopon Stadium,
Dirang which was organized by local
administration. In the exhibition stall
value added products developed by this
institute was displayed.

A two days training programme was
organised on first aid management of yak
and brokpa from 28th to 29th March, 2013.
A total of 44 yak farmers participated in
the programme. Farmers were given first
aid boxes both for them (human use) and
their animals (veterinary use).

Two days training programme-cumworkshop was organized for brokpas on
Scientific Yak Farming from 28th to 29th
January, 2013. A total of 14 farmers
actively participated in the workshop.

KVK activities
A total of 60 farmers participated in two
days training programme sponsored by
NABARD in two spells on Paddy-cumfish culture in three different villages

Scientists and technical officers actively
participated in the occasion of Know Your
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which was organized from 1st to 2nd and 4th
to 5th April, 2012.
A total of 59 farmers participated in three
days training programme on Scientific
Dairy Management at KVK which was
organized from 21st to 23rd January, 2013.
The training programme was sponsored by
NRC on Yak.

livelihood of poor fish farmers.
Polyculture fish cultivation has increased
the production which is two times more
than previous conventional production
system.
The On-farm Trial (OFT) on varietal trial
of rice has been completed. Two rice
varieties Keteki Joha and Varshadhan has
been tested but these varieties could not
show good results under agro-climatic
situation of Arunachal Pradesh.

KVK has introduced new technology on
paddy-cum-fish culture first time in Lohit
district of Arunachal Pradesh. A total of 4
farmers adopted the technology in two
different villages. The paddy variety,
bahadur, was used in this type of
integrated farming system. Average fish
growth has been found to be 350 g in 180
days. This technology has been found
useful for growth of fish because fish can
survive after taking insects from the paddy
field. On the contrary, feeding habit of the
fish reduces the chance of disease
outbreak in rice.

The Field Level Demonstration (FLD)
was conducted with cross breed piglets
var. the crossbred Hamshire and LWYS in
two villages. The trial involved five
farmers and each farmer was given 15
piglets. After three months trial crossbreed piglets gained 30% more body
weight than indigenous piglets.

Publications and presentations
A total of 36 research papers have been
published. Out of them 25 has been
published in National journals and 11 have
been published in Foreign journals.

KVK, Lohit district, distributed 1.5 lakhs
of fish seed (Indian major carp & Exotic
carp) to 54 fish farmers of 8 different
villages under Front Line Demonstration
(FLD) and On Farm Trial (OFT) to
improve composite fish culture and
integrated fish farming. The objective of
the programme is to improve the fish
production and livelihood security of rural
people living in eight backward villages.

Other major publication of the institute
includes three Book Chapters, seven
Research Abstracts, ten Technical
Articles, one Popular Article, two
Newsletters and one Annual Report.
Scientists of the institute presented two
invited papers and one poster.

The KVK has started a farm school on
Composite fish culture in Khaoji village
which has been sponsored by ATMA,
Lohit. This approach will help to improve
fish culture and, thus, will improve

Other achievements
Institute generated revenue of 21.84
lakhs from the sale of the yak products,
surplus yaks and other sources.
6
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2. Introduction
yak crossbreds being traditionally carried
out by people of mid-altitude areas to
frame a strategy on crossbreeding with
cattle.
To act as one stop station for yak related
information and technology accessing.

Brief History
With a view to conduct research on
different aspects of yak improvement, ICAR
established the National Research Centre on
Yak (NRCY) at Dirang in West Kameng
district of Arunachal Pradesh in 1989 to make
an in-depth study on traditional yak rearing
and to formulate future plans, strategies and
programs for overall improvement and
sustainable development of yak husbandry in
India. The institute was initially started in the
premises of Regional Temperate Fodder
Station, Animal Husbandry and Veterinary
Department, Govt. of Arunachal Pradesh. In
1995, this institute got its own campus and
started its activity. Subsequently on 19th
April, 2009 laboratory-cum-office building of
NRCY was inaugurated and presently full
fledged activity has been initiated.

Past Achievements
Since 1989, this institute is conducting
research on various disciplines pertaining to
yak health and production. With its developed
infrastructural facilities, recently the institute
has started work on biochemical and
molecular mining. Scientist of this institute
has initiated work on non-invasive approach
to detect male infertility and sterility, energy
budgeting of yak, molecular characterization
of yak pathogens and toxicological finger
printing of yak tracts of India. Salient
achievements of research on Yak from the
initial stage has been summarised below:
Exotic grasses (Phleum pratense,
Dactylis glemerata, Lolium perenne,
Trifolium pretense and T. repense
introduced in yak tracts.
Different horn types present in the yaks of

Mandate
Research in conservation and
improvement of yak with the aim of making
the institute a global leader in yak science and
generating cost effective technologies for
socio-economic upliftment of yak husbandry
centric highlanders.

Objectives
Establishment of nucleus herd(s) of yak.
To develop and frame conservation
strategy of yak and to take up research on
ex-situ and in-situ conservation of yak
genetic resources in a collaborative mode.
To conduct research on different aspects
of yak improvement in terms of
production, productivity, health and
quality improvement of products.
To conduct research on scientific utility of

Arunachal Pradesh documented for the
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first time.
Fifty one varieties of fodder species
received from FAO were tested in
different altitude and seed setting was

experimental condition was explored
through biochemical mining for the first
time.
Centre has also contributed a national
project by providing database on yak
health and has been documented in India
Admas Epitrak Software. This has helped
to formulate National Policy to control
diseases of yaks.
Backward tribal communities have been
encouraged to establish poultry farm in
this region besides yak rearing which
improved livelihood of farmers.

found reasonable for Dactylis, Vicia, O.
compressus and Agrostis sp.

Three varieties of salix were found to be
suitable in this region which was imported
from Jammu and was found to be palatable
for yaks.

Phenotypic characterization of yak
revealed three categories i.e. Common
type, Bisonian yaks and Bare Back yaks.
Polymorphic chemical composition of
yak hair was confirmed for the first time
which was not described earlier.
Alkaloid containing poisonous plant like

Cytogenetic approach is an essential prerequisite applicable for animal welfare.
The knowledge of chromosomal profile
and its effects on economic traits is helpful
in planning the animal breeding strategies.
Diploid chromosome of yak was 60 and
was examined in metaphase stage. All the

Senecio crysanthomoides was identified
by the scientists which had fatal effect on
yak. This plant poisoning was a major
problem in this region.
Effect of colostral immunity under
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29 pairs of autosomes were found to be
acrocentric. The large ones were
distinguishable from smaller ones but
decrease in size was so gradual that further
sub-classification was not possible.

First yak calf born through ETT: one
female calf named MISMO took birth
from a recipient yak cow on 27th June,
2005. This success indicated the prospect
of implementing ETT in ex-situ
conservation of yaks.

Structure of yak hair has been described as
interrupted medulla with long flattened
cells and air gap in between. This feature
was helpful to prepare yak wool products
like carpet and caps.

For ex-situ conservation of yak the
technique of frozen semen production and
artificial insemination was standardised.
Phenotypically differentiated five types
of yaks were found to be genetically
similar which could be proved by DNA
fingerprinting.

Soil samples collected from fourteen yak
pockets revealed that 71.43% soil were
deficient in copper. This result was helpful
to develop Area Specific Mineral Mixture
which is very much important for yak
production and health.

Heatsynch protocol could induce oestrus
and synchronisation of ovulation in
anoestrous yak which addressed the
potentiality of the technique for fixed time
artificial insemination.

Different locally available forages were
evaluated for their chemical composition
and mineral profiles was further
recommended for feeding of yaks.

Pathway of Senecio poisoning was
explored through pro-inflammatory,
oxidative and pro-apoptotic signalling.
The experimentation was done in vitro on
murine macrophage cell line.

Sausage, a value added product was
prepared from yak meat by incorporating
pork meat and fat (yak meat 60%, pork
20% and pork fat 20%). The product had
an overall acceptability of 8 out of 9 point
hedonic scale in terms of flavour, texture,
juiciness and tenderness as judged by a
trained panellist. The product showed a
good market potential in the local areas.

Molecular detection of Babesia bigemina
standardised and was found useful for
detection of organism under field
condition.
A reliable molecular technique has been
developed to identify male mediated
introgression based on mutation in SRY
gene which helped to identify paternal
origin of yak hybrid.

Seasonal variation in the body weight
changes was estimated and this was found
when there is rise in environmental
temperature above 150C, animals suffered
from heat stress along with loss of body
weight.

Developed and validated sensitive
enzyme immunoassay for estimation of
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protein and steroid hormones which was
helpful for reproductive management.

respectively, with an average oocytes
recovery of 1.47 per yak. Maturation of
oocytes (both A and B category) was
found to be 71.43% with subsequent in
vitro fertilization rate of 42%, using in
vitro capacitated yak frozen sperm, which
gave cleavage up to the stage of morulae
and blastocysts. Embryos were further
cryopreserved and subsequently two of
them were transferred to suitable
recipients.

Sequence information and allele mining
of FASN gene has been done for the first
time in Indian yak.
Ovsynch protocol have been standardised
for oestrous synchronization and fixedtime A.I. in yak. Two male calves were
born to oestrus synchronised female yaks
using progesterone impregnated vaginal
sponge followed by artificial
insemination.

Tw o d i f f e r e n t s i n g l e s t r a n d e d
conformation polymorphism (SSCP)
phenotypes of toll like receptor 2 (TLR2)
were identified on the basis of band
sharing index. Presence of polymorphism
in these relatively conserved domains of
genome seems to be significant because
earlier studies revealed that Indian yaks
showed considerable monomorphism in
other candidate gene loci.

Area Specific Mineral Mixture for yak
has been prepared with zinc, copper,
cobalt and manganese in the ratio of
40:20:2:1 which has helped to increase
production of yak.
Different low cost Complete Feed Blocks
(CFBs) were prepared using locally
available crop residues and tree leaves and
fed to the yaks. On feeding CFB, optimum
gain in body weight in growing calves and
milk production in lactating yaks were
recorded during winter months.

First global report of cutaneous
papillomatosis in yak has been confirmed
through sequence information of proviral
partial gene for capsid protein.
To identify abiotic stress factors among
yak population, environmental samples
were analysed for arsenic in soil-plantanimal continuum. Average arsenic
concentration in water in various spots of
West Kameng district of Arunachal
Pradesh were below permissible limit as
per national standard (50 ppb) but higher
than that of WHO standard (10 ppb).

Effect of antepartum administration of
vitamin E and selenium was observed in
yaks. Yaks treated with vitamin E and
selenium exhibited reduced time of
placental expulsion, no calving
abnormalities, increased neonatal birth
weight and reduced calf mortality
compared to untreated group.
Ultrasound guided ovum pick up (OPU)
has been standardized in yaks and
percentage recovery of good (A and B
category) oocytes was 59.09 and 22.73,

Organizational set up
The Director, NRC on Yak exercises full
authority for research strategy formulation
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and administration. Institute Management
Committee (IMC), Research Advisory
Committee (RAC) and other functional
committees constituted by ICAR provide
advices to the Director for smooth, efficient
and improved functioning of the institute. For

RAC

day-to-day administration and smooth
running of the institute, a team of scientists,
technical, administrative and supporting staff
assist the Director. The present structure of
management of the institute is presented
below:

Director

IMC

IRC
Central Facility

Laboratory
ARIS Cell
Library
Technical Cell
Farm

Research Unit

LFM
Genelics & Breeding
Nutrition
Health
Physiology & Reproduction
LPT
Extension

11

Administration

Audit & Accounts
Establishment
Bill & Cash
Estate
Store
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STATEMENT SHOWING THE TOTAL NUMBER OF EMPLOYEES AT NRC ON YAK AND
NUMBER OF SC AND ST CATEGORY EMPLOYEES (AS ON 31.03.2013)

Revenue generation during (2012-13)
(A) Revenue Generation
1. Sale proceeds of farm products
2. Sale proceeds of Livestock
3. Licence Fees
4. Guest House
5. Revenues from tender fees
6. Misc.

Total:-
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( in lakhs)
Expenditure Amount
8.74
8.44
1.43
1.48
1.38
0.37
21.84
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Summary of expenditure (2012-13)
( in lakhs)
Expenditure Amount

(B) Summary of Expenditure
Non-Plan:1. Establishment Charges
(a) Officer
(b) Staff
2. TA
3. OTA
4. Minor Works
5. Research Expenses
6. Operational Expenses
7. Others Excluding (TA)
8. P “Loan & Advance”
9. Pension
Total:-

184.74
86.26
5.50
0.60
8.98
17.80
18.40
8.79
0.00
7.99
339.06

Total:-

8.00
5.20
86.80
0.00
2.05
0.00
0.00
28.95
100.00
10.00
241.00

Plan:1. TA
2. HRD
3. Contingency
4. Livestock
5. Library
6. Furniture & Fixture
7. Equipment
8. Works
9. Others
10. Establishment charges

Scheme wise expenditure (2012-13)
( in lakhs)
Schemes financed from Plan Budget of Council:(A) Plan Schemes:1. VTCC
2. AICRP
3. IPR
4. Network project on grassland
5. MDREP Project

Expenditure Amount

Total (A) :-

2.09
10.97
1.98
0.00
26.31
41.35

99.50
Total (B) :Total (A+B):-
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99.50
140.85
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3. Research Achievements
Theme: Reproductive management
a) Development of enzyme immunoassay
for progesterone estimation
Progesterone hormone is a marker for
onset of the cyclic activities of the ovaries in
postpartum animals, therefore, associated
with female fertility. Till date progesterone
has been estimated in yak blood plasma using
radio-immunoassay. This method has some
disadvantages like short shelf life of the radio
labeled hormone, requirements of the
specialized laboratories for handling
hazardous radio isotopes and disposal of the
waste. Hence, a second antibody coating
based competitive enzyme immunoassay was
standardized for estimation of progesterone
in blood plasma of yak. The detection limit of
the assay was 0.4 ng ml-1 that could measure
the minimal blood progesterone levels as
found on the commencement of estrus. The
assay could also measure up to 12.5 ng ml-1
blood progesterone concentrations as
exhibited during the luteal phase of estrous
and in pregnancy. To choose the optimal
volume of blood plasma in assay, the matrice
effect of different volumes of blood plasma
(hormone free) on progesterone calibration
was evaluated. Increase in sample (blood
plasma) volume has affected slightly the
sensitivity of assay due to decline in the
optical density (Fig.1). However, the
increased sample (blood plasma) volume also
increased the overall sensitivity of the assay.
Therefore, sample volume of 20 µl per well
can be used for estimation of progesterone in
blood plasma of yak.

Fig. 1: Matrice effect of hormone free blood
plasma on calibration curve of progesterone
The developed assay has shown promising
results for estimation of progesterone in blood
plasma of yak for assessment of onset of
cyclicity in postpartum animals
b) Resumption of postpartum ovarian
activities
Yak is a multipurpose animal, used for
milk, meat, wool and load carrying. It is
observed that its fertility is affected due to
long postpartum anoestrous. Therefore, the
main goal of yak husbandry is to optimize
annual fertility rate for maintaining
sustainable productivity. To achieve this, the
majority of the yak females with suckling
calves should resume their postpartum
ovarian cyclic activity to conceive again
within two to five months of calving. So early
resumption of ovarian activities like follicular
development, growth and ovulation of
dominant follicle (DF) and subsequent
development into corpus luteum (CL) are the
crucial events associated with the postpartum
fertility of the animals. Hence, pattern of
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ovarian follicle and CL development and
growth was recorded in postpartum yaks by
using transrectal ultrasonography. Blood
plasma progesterone levels were also
estimated for assessment of cyclicity in
postpartum animals.

In some females the postpartum cyclicity
was initiated with a short initial infertile
estrous and subsequent fertile ovulatory
estrous (Fig. 3A), whereas other animals were
pregnant after ovulation of first ovulatory DF
(Fig. 3B). A few animals showed anoestrous
even after three months of calving (Fig. 3C).

It has been observed that, the follicular
development and growth starts in early
postpartum, however, the incidences of DF
ovulation were recorded low. Blood plasma
progesterone profiles and ovarian ultrasound
images revealed that the cyclicity was
initiated within 150 days of calving in 70%
(14 out of 20 animals) yaks with the ovulation
of DF and subsequent CL development (Fig.
2A & B ).
Fig. 2A: Day
104
postpartum:
Dominant
ovulatory
follicle on day
of standing
estrous.

Fig. 2B: Day
119
postpartum:
Developing
corpus luteum
during luteal
phase of
estrous.

Fig.2.: Ultra sound images of the ovaries of
yak on day of standing estrus (day 104
postpartum) with dominant ovulatory follicle
(DF) on left ovary, and with growing corpus
luteum (CL) during luteal phase of estrous
cycle (day 119 postpartum)

Fig. 3: Progesterone profile in cyclic pregnant
and anoestrous yaks. Onset of postpartum
cyclicity; A) with first short estrous and
subsequent fertile ovulatory estrous, B) first
fertile ovulatory estrous, and C) anoestrous
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A typical two-wave follicular growth
pattern was seen in the cyclic yaks (Fig. 4).
Follicular wave emergence started with the
follicle development and growth of DF and
subordinate follicles (SF). The DF of first
wave was non-ovulatory and regressive
whereas, DF of second wave ovulated and
subsequently developed into the CL which
secreted the progesterone hormone required
for maintenance of pregnancy.

of the A and B category yak oocytes were
subjected to in vitro maturation in CO2
incubator at 5% CO2 tension at 380C for 24 h in
the laboratory using standardized medium.
Maturation of oocytes was found to be
71.43% with subsequent in vitro fertilization
rate of 42%, using in vitro capacitated yak
frozen sperm, which gave cleavage up to the
stage of morulae and blastocysts. Some of the
in vitro matured oocytes have been
cryopreserved following vitrification
method. In another experiment, OPU to hill
cattle led to recovery of 28.57% A and B
category oocytes which subsequently resulted
in production of hybrid embryos with 20%
fertilization rate through IVF. Further,
Aspiration followed by slicing in yak ovaries
could produce an average of six oocytes of A
and B category which subsequently on IVF
resulted in production of yak embryos with
41.38 % fertilization rate.

Theme: Energy budgeting
a) Assessment of work efficiency in
different categories of yak

Fig. 4:A typical two-wave follicular growth
pattern in cyclic yaks

Yak is used as pack animals by the
highlanders. Therefore, the programme was

c) Conservation and multiplication of
germplasm of yaks (Poephagus grunniens
L.) and its hybrid using in vitro embryo
production technique
Ultrasound guided ovum pick up (OPU)
technique has been carried out at regular
interval in experimental yaks under
experimental condition. The percentage
recovery of good (A and B) category oocytes
recorded was 59.09 and 22.73, respectively,
with average oocytes recovery of 1.47 per
animal from 15 yaks in four occasions. Most

(A)
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taken to assess carrying capacity of yaks with
different loads ranging from 10-35% of their
body weight (Fig. 5).

nutrient utilization in raising animal
production
An animal feeding trial was conducted for
120 days to observe the effect of different
plane of nutrition on nutrient utilization and
compensatory growth in growing yak calves.
Eighteen male calves of about 12-13 months
of age and having 154 kg body weight were
randomly allocated into three groups viz., G1,
G2 and G3 of six calves each. Calves of G1
group were fed on paddy straw and
concentrate mixture based diet for 120 days
which supplied 100% of digestible crude
protein (DCP) and total digestible nutrient
(TDN) requirement of dairy cattle for 500 g
average daily gain as per NRC, 1989. Calves
of G2 group were maintained for 60 days on
paddy straw and concentrate mixture based
diet which supplied 75% of DCP and TDN
requirement followed by a ration which
supplied 100% of DCP and TDN requirement
for 500 g average daily gain as per NRC, 1989
(for dairy cattle) for another 60 days (61-120
days experimental period). Calves of G3
group were maintained for 60 days on paddy
straw and concentrate mixture based diet
which supplied 75% of DCP and TDN
requirement followed by a ration which
supplied 100% of DCP and 110% of TDN
requirement for 500 g average daily gain as
per NRC 1989 (for dairy cattle) (61-120 days
experimental period). During initial 60 days
of experimental feeding, the average
DMI/100 kg body weight was 2.2 ± 0.17, 2.4 ±
0.13 and 2.5 ± 0.11 kg in G1, G2 and G3
groups, respectively. Digestibility of dry
matter (DM), organic matter (OM) and crude
protein (CP) were higher in G1 group where
as crude fibre (CF) digestibility was higher in

(B)
Fig. 5: Pack trial of yak at 2750 m above msl
during summer (A) and winter seasons (B)
During this trial animals were made to
travel with load seven km up the valley
followed by seven km down the valley. After
2-4 h of rest at the end of the experiment, the
body temperature was recorded and this
quantifiable parameter was compared with
the observations taken before starting the
experiment. From this study this could be
concluded that, yaks have the potential to
carry load upto 15% of their body weight and
can walk at a stretch with a speed of 4-6 km/h.
Body temperature increased after carrying
the load, however, there was no difference in
body temperature among the animals carrying
varying percentage of loads. From this
observation this may be further concluded
that different percentage of load, within a
limit has no effect on body temperature of
yak.

Theme: Nutritional intervention
a) Improvement of feed resources and
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G2 and G3 group. The average daily gain and
feed conversion efficiency significantly
higher in the calves of G1 than G2 and G3
groups. Calves of G1, G2 and G3 group had
an average daily gain of 403.3 ± 9.13, 271.7 ±
8.62 and 265.5 ± 9.17 g, respectively. During
second phase of experiment (61-120 days
experimental period) the average daily gain in
body weight was 398.3 ± 11.53, 478.3 ± 13.47
and 528.4 ± 12.63 g in G1, G2 and G3 group,
respectively. The gain in body weight of
group G3 was significantly higher than group
G2 and G1. Further, gain in body weight of G2
group was significantly higher than G1 group.
Feed conversion efficiency was highest in the
calves of G3 group followed by G2 and G1
group. Animals of G3 and G2 groups showed
compensatory growth during second phase of
experiment.

3% molasses, 2% mineral mixture and 1%
common salt. Calves of G2 group were solely
maintained on grazing during first phase of
experiment (1–60 days experimental period).
After the completion of first phase of
experiment, experimental calves of G2 group
were fed individually under stall feeding for
another sixty days (61 – 120 days
experimental period: second phase of
experiment) on the same complete feed block
(CFB) ad libitum which was fed to the calves
of G1 group. CFB contained 88.4% OM,
12.7% CP, 34.8% CF and 40.7% NFE on DM
basis. After 60 days of experiment (phase-I),
average body weight of the calves was 113.8
and 79.9 kg in G1 and G2 groups,
respectively. Calves of G1 group gained 21.7
kg body weight with an average daily gain of
361.7 g where as calves of G2 group lost 12.8
kg body weight with an average daily body
weight loss of 213.3 g, respectively. Calves of
G2 group lost 13.8% of their initial body
weight during 60 days of experiment which
could be due to non-availability of adequate
quantity of fodder in field during this period.
During next 60 days (second phase of
experiment) the average daily gain in body
weight of experimental calves was 338.3 ±
12.53 and 428.3 ± 14.37g in group G1 and G2,
respectively. The gain in body weight of
group G2 was significantly higher than group
G1 due to compensatory growth. The average
DMI/100 kg body weight was 2.3 ± 0.19 and
2.5 ± 0.17 kg in G1 and G2 groups,
respectively. Digestibility of OM and CP as
well as feed conversion efficiency (FCE) was
significantly higher in the calves of G2 group.
On an average experimental calves consumed
77.7 g DM, 216.1 g DCP and 44.5 g TDN per
kg metabolic body size and had an average
daily body weight gain of 383.3 g. The study

b) Effect of feed supplementation on
production performance of yak under field
conditions
An experiment was conducted for 120
days (phase – I and II: 60 days each) at
Mandala village (3050 m above msl) of West
Kameng District in Arunachal Pradesh taking
the yaks from farmers (brokpa) at their village
for showing them the beneficial effect of
nutrient supplementation during winter
season as well as compensatory growth in
young calves. Eighteen growing male yak
calves (about one year of age) with an average
body weight of 92.4 + 1.52 kg, were randomly
divided into two groups (G1 and G2) of nine
calves. Calves of G1 group were fed
individually under stall feeding during entire
experimental period (120 days) on a complete
feed block (CFB) which contained 45% maize
stover, 27% maize grain, 22% mustard cake,
18

Annual Report 2012-13

revealed that during winter months grazing
animals could not maintain the body weight
due to acute shortage of fodder and loss of
body weight was 13.8%. Feeding on CFBs
had positive effect on growth performance of
yak calves during winter.

daily body weight gain and feed conversion
efficiency was highest in Gr IV (411.4 g/d)
followed by Gr II (383.3 g/d), Gr III (362.5
g/d) and Gr I (330.1 g/d). The DM and OM
digestibility were similar among the four
experimental groups during third digestion
trial. However, CF digestibility was higher
(P<0.01) in Gr I compared to Gr IV. The
experimental rations contained 6.2, 6.3, 8.6
and 9.0% DCP and 57.8, 60.3, 59.0 and 60.8%
TDN on DM basis in Gr I, II, III and IV,
respectively, during third digestion trial.

c) Effect of plane of nutrition on growth
performance, nutrient utilization and
reproduction in yak
The study was conducted for 360 days in
growing yaks to determine their nutrient
requirement for growth. Four rations were
prepared e.g., (i) low protein-low energy (LPLE), (ii) low protein-high energy (LP-HE),
(iii) high protein-low energy (HP-LE) and (iv)
high protein-high energy (HP-HE). Twenty
four yak calves (12 male and 12 female) of
about one year of age with an average body
weight of 90.3 + 1.19 kg, were randomly
divided into four groups of six animals (3
male and 3 female) in each. All the
experimental animals fed individually under
stall feeding on the mixed ration which
contained concentrate mixture and paddy
straw. At random one dietary treatment was
allotted to each group. Four nutritional
treatments comprising of two levels of protein
and two levels of energy in a 2x2 factorial
arrangement in completely randomized
design was used. Required protein and energy
was supplied through different levels of
concentrate and roughage feed in Gr-I (low
protein low energy: LP-LE), Gr-II (low
protein high energy: LP-HE), Gr-III (high
protein low energy: HP-LE) and Gr-IV (high
protein high energy: HP-HE). Three digestion
trials were conducted on all the experimental
yaks at their different body weight. After
completion of 360 days feeding trial average

d) Manipulation of rumen fermentation
for improving growth performance of
growing animals
In the West Kameng district of Arunachal
Pradesh, locally available tree fodders
commonly fed to the yaks were collected from
various pockets and their chemical
composition (proximate principles) analysed.
The protein content of Blemkar (Buddijia
asitica), Domkar (Symplocus racemosa),
Salyx (Salyx humboltiana), Sylulii (Acer
campbellii), Maar (Costanpsis spp.), Zimbu
(Lingustrum myrsinites), Marsingh (Acer
hookeri), Baggar (Berberis spp.) and
Phrengpa (Quercus walliasehiana) leaves
were 13.8, 11.6, 13.9, 14.8, 12.3, 10.2, 7.8, 7.2
and 17.6% on DM basis, respectively. Lowest
cellulose content was observed in Zimbu
leaves (6.9%) where as it was highest in
Baggar leaves (22.9%). Ash content of those
tree leaves varies from 4.2 to 9.8% on DM
basis. Baggar, Matekpa, Blemkar, Maar and
Domkar are evergreen tree leaves where as
others are deciduous tree leaves.
e) Conservation of forages through
ensiling for improvement of yak
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winter (6.67%) and spring (1.33%),
respectively. Causes of mortality have been
identified as shock, calf scour, chronic
debility and weakness, respiratory problem,
digestive disorder and parasitic infection.
Necropsy finding of calves suffering from
digestive disorder revealed that there was
lesions of suppurative hepatitis (Fig. 6A).
Histopathological study carried out on these
morbid samples revealed that the abscesses
were characterized by formation of central
areas of necrosis or large eosinophilic club
like structure mixed with focal haematoxylin
positive bacterial colony surrounded by
neutrophils (Fig. 6B). The neutrophils also
showed degenerative changes (Fig. 6C). The
hepatocytes around the capsules had under
gone pressure atrophic changes.

production in India
On the basis of proximate analysis maize
was found as the most potential fodder for
silage preparation in yak tracts of Arunachal
Pradesh. Subsequently, two batches of silage
were prepared in the laboratory with or
without tree leaves and additives like
common salts, urea and molasses. In vitro
analysis of the silage is under progress for
further on farm production.

Theme: Animal health
a) Molecular and serological detection
of bovine herpesvirus-1
Under this programme bovine
herpesvirus-1 was detected using AB-ELISA.
A total of 180 samples were collected from
yaks, yak hybrids and cattle having history of
respiratory problems and abortion at mid and
high altitudes in both West Kameng and
Tawang districts. The overall seroprevalence
of the disease was 10.07% and 17.2% as
detected by virus neutralization test (VNT)
and AB-ELISA, respectively.

Subsequently a total of 51 samples were
collected from animals with abortion history.
Out of 51 samples 25 samples were tested
both for IBR and Brucella by AB-ELISA.
After analysis of result this has been found
that 88% animals was positive either for IBR
or Brucella, 68% animals were positive for
Brucella, 60% animals were positive for IBR
and 40% animals were positive both for IBR
and Brucella.

b) Major biotic stressors: their impact
on yak health
Under this project impact of biotic
stressors was assessed through analysis of
primary and secondary data. Analysis of data
on calf mortality revealed that calf mortality
was more within 0-30 days of age (34.67%)
followed by calves > 1-3 months of age
(30.67%). The least mortality was observed
in calves of more than 3 months of age. Calf
mortality was the maximum during the rainy
season (48%), followed by autumn (44%),

(A)
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The man hour density of Haemodipsa
montana, the most prevalent leech of yak
tracts of Arunachal Pradesh, was worked out
in mid-altitude. The highest man hour density
of H. montana was observed in the month of
July followed by August, September,
October, February and March. Leeches could
not be isolated from the environment from the
month of November to January (Fig. 7).

(B)

Fig.8: Percent prevalence of leech infestation
in yak

( C)

Leech infested yaks could be identified
only in mid-altitude and the highest
prevalence was noticed in the month of
July followed by August, September and
October (Fig. 8). Based on the
observations on man hour density and
percent infestation this could be
concluded that leech infestation is more in
rainy season in mid-altitude.

Fig. 6: (A) Parietal surface of liver showing
multiple abscesses (B) Large eosinophilic
club like structure surrounded by thick zone
of neutrophils (C) Degenerative changes of
infiltrated neutrophils in liver parenchyma
c)Prevalence of yak pest

Fig7: Showing man hour density of leech in
different months.
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4. Technologies Assessed and Transferred
Technology assessment and transfer is an
important activity of this institute. Developed
technologies of the institute are transferred to
the yak farmers through visit to the farmers'
doorstep, exhibitions and demonstration as
well. The institute has made commendable
work on yak nutrition and complete feed
block (CFB) formulations using local fodder
and tree leaves developed through extensive
on-farm trial has been demonstrated at the
farmers' doorstep. Besides technology on
CFB, Dactylis glomerata has been cultivated
in the farm premises of this institute,
demonstrated and distributed to the farmers.

Scientists and technical officers of this
institute organized three exhibition stalls
during Independence day, Republic day
and Army Mela at Dirang. Exhibition
stalls were ornamented with value added
products developed by the scientists of
this institute.

Extension interventions
A total of five extension-cum-treatment
camps were organized in West Kameng
and Tawang districts of Arunachal
Pradesh, wherein 1524 yak and yak cattle
hybrids were treated. Due to this
intervention 36 brokpa families were
benefited.

One scientist-farmers interaction was
organized wherein farmers could also
exhibit their technology which provided
opportunities for fine tuning of the
technology by the scientist of this
institute.

A total of four trainings and workshops
were organized by this institute. Through
these programmes 47 yak farmers and 10
veterinary professionals improved their
knowledge.

Literature for farmers and professionals
A technical training manual on Recent
Advances in AI of Yak has been published
for the benefit of the field veterinarians.
Two folders have been prepared on First
Aid Care of Yak and their Farmers which
has been published for the benefit of the
farmers especially useful when they
migrate with their animals to high
altitude.
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5. Extension Activities
Health-cum-extension camp was held on
31st October, 2012 at Sela. A total of 16
brokpa families participated in the camp
and 385 yaks was treated.

Institute activities
Extension-cum-treatment camp was held
at Lubrang and Broksarthang villages of
Arunachal Pradesh on 8th May, 2012. A
total of 120 yaks were treated for ecto and
endo parasitic infections, anorexia, skin

Collaborative mass vaccination-cumtreatment camp with Department of A.H.,

infestation, weakness, digestive disorder,
respiratory problem and wound. Yak
farmers (Brokpa) were also briefed about
scientific managemental practices and
technology developed by the institute like
complete feed block (CFB) and highland
pasture development. They were also
made aware of beneficial effect of
artificial insemination (AI).

Govt. of Arunachal Pradesh for yak and
their hybrid was organized on 22nd
November, 2012 at Lagam and Chander
villages. In this camp seven brokpa
families attended and 305 yak and yakcattle hybrid were treated.
A scientist-farmers interaction was
organized on 23rd January, 2013 at this
institute at Dirang. A total of 20 farmers
actively participated in the interaction.

Collaborative mass vaccination-cumtreatment camp for yak and yak hybrid
was organized on 30th October, 2012 held
at Shanding Thung area in collaboration
with line department of Arunachal
Pradesh. A total of 10 brokpa families
were benefited by mass vaccination
against FMD and treatment of 434
animals for other ailments.
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encourage their endeavour.
A treatment-cum-vaccination camp was
held on 24th January, 2013 at Misopsa and
Mandalaphudung villages. A total of 250
yaks were given vaccination against
FMD. A total 30 yaks were treated against
parasites, anorexia, vitamin deficiency,
digestive disorder and respiratory
problems. Farmers were also given
acaricidal agents to control
heamoprotozoan infection.
Scientists and technical officers organized
exhibition stall on 15th August, 2012 and
26th January, 2013 at St. Lopon Stadium,
Dirang which was organized by local
administration. In the exhibition stall
value added products developed by this
institute was displayed.
Two days training programme-cumworkshop was organized for brokpas on
Scientific Yak Farming from 28th to 29th
January, 2013. A total of 14 farmers
actively participated in the workshop.

Farmers were made aware of male
sterility, female infertility, nutritional
management and deworming schedule of
neonatal yak calves. Farmers
demonstrated indigenous technology for
preparation of yak milk and wool
products. Based on their performance and
quality of products, farmers were given
certificate of merit and cash prize to

Scientists and technical officers actively
participated in the occasion of Know Your
Army Mela on 25th to 26th February, 2013
at St. Lopon Stadium, Dirang. In the
exhibition stall value added products
developed by this institute was displayed.
Training programme on Scientific feeding
of high altitude animals for better
production was organized on 15th March,
2013 at Tawang under AICRP-TSP
project. A total of 10 farmers participated
in the training programme.
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A three days training programme for
veterinary officers of Arunachal Pradesh
was organized from 21st to 23rd March,

A total of 59 farmers participated in three
days training programme on Scientific
Dairy Management at KVK of NRCY
which was held from 21st to 23rd January,
2013. The training programme was
sponsored by NRC on Yak.

Introduction of technology
The KVK has introduced new technology
on paddy-cum-fish culture first time in
Lohit district of Arunachal Pradesh. A total
of four farmers adopted the technology in
two different villages. The paddy variety,
bahadur, was used in this type of
integrated farming system. Average fish
growth has been found to be 350 g in 180
days. This technology has been found
useful for growth of fish because fish can
survive after taking insects from the paddy
field. On the contrary feeding habit of the
fish reduces the chance of disease
outbreak in rice.

2013. A total of 10 veterinarians attended
the training programme on Recent
Advances in Artificial Insemination.
A two days training programme was
organised on first aid management of yak
and also of brokpa from 28th to 29th March,
2013. A total of 44 yak farmers
participated in the programme. Farmers
were given first aid boxes both for their
(human) use and also for their animals
(veterinary).

Demonstration and distribution
The KVK, Lohit district, distributed 1.5
lakhs of fish seed (Indian major carp &
Exotic carp) to 54 fish farmers of eight
different villages under Front Line
Demonstration (FLD) and On Farm Trial
(OFT) to improve composite fish culture

KVK activities
A total of 60 farmers participated in two
days training programme sponsored by

NABARD in two spells on Paddy-cumfish culture in three different villages
which was held from 1st to 2nd and 4th to 5th
April, 2012.
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fish culture and amend livelihood of poor
fish farmers. Polyculture fish cultivation
has increased the production which is two
times more than previous conventional
production system.
The OFT on varietal trial of rice has been
completed. Two rice varieties “Keteki
Joha” and “Varshadhan” has been tested,
however, these varieties could not show
good results under agro-climatic situation
of Arunachal Pradesh.

and integrated fish farming. The objective
of the programme is to improve the fish
production and livelihood security of
rural people living in eight backward
villages.

The FLD was conducted with cross breed
piglets var. the crossbred Hamshire and
LWYS in two villages. The trial involved
five farmers and each farmer was given 15
piglets. After three months trial crossbreed piglets gained 30% more body
weight than indigenous piglets.

The KVK has started a farm school on
'Composite fish culture' in Khaoji village
which has been sponsored by ATMA,
Lohit. This approach will help to improve
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Thematic
areas

2

-

-

-

-

-

-

1

1

-

Vegetable

-

-

-

-

-

-

-

-

-

-

Fruits

1

-

-

1

-

-

-

-

-

-

Spices/
Flowers

6

1

1

-

-

1

1

2

-

-

-

Others

FLD achievement- 2012-13

16

1

1

1

1

1

1

2

1

1

6

Targets

12

-

-

1

-

1

-

2

1

1

6

Achievements

Manpower
shortage
Manpower
shortage

Manpower
shortage

Vanaraja
chicks were
not available

Remarks
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09
08
02
08
38

10
08
06
09
08
53

Horticulture
Plant
Protection
Animal
Science
Fishery
Science
Agri.
Enginneering
Grand Total

11

PF

29
1203

-

218

80

297
257

351

Participants

Achievement

12

PF

Target

Farmers/Farm
women

Crop
Production

Areas

13

01

02

03

02
02

03

RY

Target

05

-

02

01

-

02

RY

145

-

61

30

-

54

Parti
cipants

Achievement

Rural youth

Training programmes- 2012-13

04

-

-

01

01
01

01

-

-

-

-

-

-

Extension
personnel
Target
Achi
evem
ent
EF
EF

Remarks
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30
8
1
-

News Paper
coverage

CD/DVD

Vaccination
programme

1

Farm School
(Associated
with ATMA)

1

2

Extension
Literature

Project (by
NABARD)

2

Resource
Persons

-

2

Kisan Goshthi

Demonstration
by ATMA

3

Fishery
Sci.

Field day

Programmes

-

-

9

-

5

5

2

4

-

1

Agronomy

-

-

3

-

2

1

2

3

-

1

Horticulture

Extension Activities:

1

-

5

-

8

-

1

4

-

1

Animal
Sci.

-

-

3

-

-

-

2

1

-

-

Plant
Protection

1

1

28

1

15

7

9

14

2

6

Total
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Annapurna
(HYV)
Arka Anamika
(HYV)
Delhi white (Hybrid)
Azad P-1(Hybrid)

Pumpkin

Radish
Pea

Oilseeds

Vegetables

Cabbage

Planting
materials
Cauliflower

Ginger

Spices

Rear ball
(Hybrid)
Swati (Hybrid)

Local

Dekalb All
Rounder
TS-36

Kharif
Maize
Rapeseed

Okra

Ranjit(HYV)

Variety

Rice

Crop

Cereals

Major
group/class

-

-

0.07

0.02

0.01

0.03

0.07

1.0

0.2

0.2

Area
(ha.)

5000 nos.

5000 nos.

5

2

4

2

5

5

6

4

Target
(qt)

1000 nos.

1500 nos.

1.0

1.0

1.2

1.4

3.0

2.5

1.0

Nil

Achievement
(qt)

Instructional Farm achievement (2012-13)

Distributed to 30 farmers

Almost damaged due to
flood & remaining not
harvested
Distributed to 30 farmers

Good yield

Good yield

Good yield

Good yield

Very l ow yield due to
heavy rainfall
Good yield

Damaged due to flood

Remarks
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Ginger
Pumpkin
Okra
Radish
Pea

3

4

5

6

7
Production of plating Materials (Number)

Maize

2

8

Production of rapeseed

Particulars

1

Sl. No.

Farm produce:

2000

1.0

1.2

1.4

3.0

1.0

1.0

2.5

Production (q)
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6. Awards and recognitions
Associate of NAAS
Dr A. K. Bera, Scientist (Sr. Scale) has been selected as an associate of
National Academy of Agricultural Sciences (NAAS), New Delhi for five
years from January, 2013 to December, 2017.

Award
Dr. Samiran Bandyopadhyay, Dr. K K Baruah and
Dr. T K Biswas carried out an outstanding work for the
development of profitable and sustainable yak farming
to revamp the deteriorating agro-economy in snowcapped, mountainous terrains of the Himalaya. They
successfully developed novel therapeutic, diagnostic
and prophylactic methodologies against fatal diseases,
formulated proper nutritional strategies and applied
selective breeding that substantially enhanced productivityof yak manifold. For their
excellent contribution the group was awarded with Fakiruddin Ali Ahmed Award, 2011 for
Outstanding Research in Tribal Farming Systems on 16th July, 2012.
Dr A. K. Bera, Scientist (Sr. Scale) was awarded as Achievers-2012 by Society for
Advancement of Human and Nature (SADHNA), Solan, Himachal Pradesh for his
significant research contribution in the field of Veterinary and Animal sciences.
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7. Linkage and collaboration in India and Abroad
including external funded projects, AICRP
Sl.
No.

Title of the Project Name of the PI and
Associates

Date of
start

Sanctioned Location
Funds (lakh)

1.

Improvement of
feed resources and
nutrient utilization
in raising animal
production

1st
April,
2004

As decided by Nutrition
Laboratory,
ICAR
NRCY

A. Santra (PI) (upto 31-032013)
K. K Baruah (Associate)
(upto 31-08-2012)
P. Chakravarty (Associat e)
V. Paul (Associate )

DBT
Sl.
No.

Title of the Project

1.

Conservation and
multiplication of
germplasm of yak
(Poephagus
grunniens L.) and
its hybrid using in
vitro embryo
production
techniques
Epidemiology and
control of blood
feeding leech of yak
in refugia

2.

3.

Manipulation of
rumen fermentation
for improving
growth performance
of growing animals.

4.

Development of
infrastructure
facilities of NRC on

Name of the PI and
Associates
P. Chakravarty (PI)
V. Paul (Associate)
S. Deori (Associate)

D. Bhattacharya (PI)
A. K. Bera
(Associate)
J. Bam (Associate)

Date of
start
2009 to
2013

2012 to
2015

A. Santra (PI) (upto 31- 2012 to
03-2013)
2015
D. Bhattacharya
(Associate)
A. K. Bera
(Associate)
P. Chakravarty (PI)
2012 to
D. Bhattacharya
2013
(Associate)

34

Sanctioned
Funds (Rs.
lakh)
63.82
(Total
outlay
78.11)

Location

37.64 (Total
outlay
62.94)

Parasitology
Laboratory,
NRCY

63.33 (Total
outlay
82.33)

Nutrition
Laboratory,
NRCY

282.68

All
Laboratories of
NRCY

Physiology
Laboratory,
NRCY
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Yak.

A. Santra (Associate)
V. Paul (Associate)
A. K. Bera
(Associate)
P. J. Das (Associate)
J. Doley (Associate)

Network Project
Sl.
No.

Title of the
Project

Name of the PI and
Associates

Date of
start

1.

Amelioration of
temperate/alpine
pastures for
livelihood support
to pastoral

V. Paul (PI)
K. K. Baruah
(Associate) (upto 3108-2012)
P. Chakravarty

2007-2012

96.25

Yak
Farm,
NRCY

community

(Associate)
A. Santra (Associate)
S. Maiti (Associate)

Veterinary type
Culture- Rumen
Microbes

A. Santra (PI) (upto
25-06-2012)
D. Medhi (PI) (w.e.f
26-06-2012)
K. K. Baruah
(Associate)
(upto 31-08-2012)
P. Chakravarty
(Associate)
V. Paul (Associate)

2009continuing

11.50

Nutrition

Date of
start

2.

Sanctioned Location
Funds (lakh)

Laboratory,
NRCY

Outreach Programme
Sl.
No.

Title of the
Project

Name of the PI and
Associates

1.

Monitoring of Drug
Residues and
Environmental
Pollutants

A.K. Bera (PI)
200980.00
(w.e.f. September,2011) continuing
J. Bam (PI) (from 2009August, 2011)
(Associate) (w.e.f
September, 2011)
V. Paul (Associate)
F. U. A. Ahmed
(Associate) (upto 1503-2013)
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ISBN-13: 978-3659215759).

Krishnan, G., Hanah, S. S., Borah, B. K. D.
and Hussian, M. (2013). Breeding soundness
examination of yak bulls. Technical training
manual 'Recent advances in artificial
insemination of yak' published by NRC on
Yak, ICAR, Dirang. pp. 32-40.

Santra, A. (2012). Brewers spent grain as
animal feed. Agriculture Today, (Year Book),
pp. 44-46.

Krishnan, G., Hanah, S. S., Borah, B. K. D.
and Hussian, M. (2013). Recent advances of

*Published in foreign journal
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9. List of Research Projects (2012-13)
Sl.
No.
1.

2.

3.

4.

5.

6.

Title of the project

Name of the PI/ Associates

Effect of plane on
nutrition on growth
performance,
nutrient utilization

A.Santra (P.I.)
Associates:
K.K. Baruah (upto 31-08-2012)

and reproduction in
yak.

P. Chakravarty
V. Paul
S. Deori
F.U.A. Ahmed (upto 15 -032013)
V. Paul (P.I.)
Associates:
P. Chakravarty
V. S. Chouhan
S. Deori
A. Santra

Interaction between
metabolic and
reproductive
functions in the
resumption of
postpartum fertility
in yak (Poephagus
grunniens L.).
Major biotic and
abiotic stressor: their
impact on yak
health.

A.K. Bera (P.I.)
Associates:
D. Bhattacharya
J. Bam
S. Deori
D. Medhi (P.I.)
Associates:
A.Santra (Upto 31-03-2013)
S. S. Hanah

Conservation of
available forages
through ensiling for
improved yak
production.
Assessment of work S. S. Hanah (P.I.)
efficiency in
Associates:
different categories
V. Paul
of yak.
D. Medhi
Molecular and
J. Doley (P.I.)
serological detection Associates:
of BHV -1 and its D. Bhattacharya
characterization.
A. K. Bera
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Start
June, 2010

September, 2009

Completion
June, 2013

August,
2012

August, 2011

July, 2013

June, 2012

June, 2015

June, 2012

June, 2014

June, 2012

June, 2015
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10. Meetings of Management Committee, RAC, IRC
etc. with significant Decisions
Composition of the Research Advisory Committee for the institute.
Position

Status

71A(a) 1
Chairman
An eminent scientist from outside
the ICAR system nominated by DG,
ICAR

Names and Designation
Dr. K.M. Bujarbaruah, Vice Chancellor,
Assam Agricultural University,
Assam (upto 17-02-2012)
Dr. Gajraj Singh, Ex-Dean,Veterinary
College, Aizwal, 16-D, Sun City Visitor,
Bareilly-243122 (UP) (w.e.f. 18-02-2012)

71A(a) 2
4-5 external members (including
retired scientists of ICAR)
representing the major areas of
research & development
programme of the institute
nominated by DG, ICAR

Members

upto 17-02-2012
Dr. Arjava Sharma,
Director, Project Directorate of Cattle,
Meerut (U. P)
Dr. M. P. S. Bakshi, Professor &
HOD, Department of Animal
Nutrition, GADVASU, Ludhiana
Dr. B. C. Sarmah, Professor & Head,
Department of Veterinary Physiology,
College of Veterinary Science, AAU,
Guwahati
w.e.f. 18-02-2012
Dr. A. Chakravarty, Director of Research
(Veterinary), AAU, Guwahati
Dr. P. S. Banerjee, Head, Division of
Parasitology, IVRI, Izatnagar (U.P)
Dr. M. A. Kirmani, Ex-Dean, PG
Studies, SKUA&T, P.O., Box 1053,
GPO, Srinagar (J&K)
Dr. P. K. Singh, Principal Scientist,
NBAGR, Karnal, Haryana
Dr. N. K. S. Gowda, Principal
Scientist, NIANP, Bangalore

71A(a) 3
Director of the Institute

Member

Dr. K. K. Baruah (upto 17-02-2012)
Dr. S. M. Deb, Director, NRC on Yak
(w.e.f. 18-02-2012)
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71A(a) 4
ADG, concerned with the Institute/
nominated scientist

Member

Dr. Rajan Gupta, Principal Scientist
(AN&P), ICAR HQ (upto-02-2012)
17
Dr. B. S. Prakash, ADG (AN&P),
ICAR, New Delhi (w.e.f. 18-02-2012)

71A(a) 5
Two persons representing /rural
interests on the Management
Committee of the Institute in terms
of Rule 66(a) 5 for the period of
their membership of the
Management Committee

Member

Vacant

71A(a) 6
Member
One Sr. level Scientist of the
Secretary
concerned Institute nominated by the
Director of the Institute

Dr. V. Paul, Senior Scientist, NRC on
Yak (upto 17-02-2012)
Dr. P. J. Das , Senior Scientist, NRC on
Yak (w.e.f. 18 -02-2012)

Composition of Institute Management Committee
Rule No.66 (a) 1
Director, NRC-Yak
Rule No. 66 (a) 2
A representative of the State
Government in which the Institute is
located nominated by the President
Rule No. 66 (a) 3
A representative of any other State
Government concerned with the
research in the Institute, nominated by
the President
Rule No. 66 (a) 4
A representative of the Agricultural
University having jurisdiction over the
area, nominated by the President
Rule No 66 (a) 5 Two non official
persons representing agricultural/
rural interests, to be nominated by the
President
Rule No. 66(a) 6
Scientist of Council’s Institutes to be
nominated by the Director General

Chairman

Dr. S. M. Deb, Director, NRC on Yak

Member

Vacant

Member

Vacant

Member

Vacant

Member

Vacant

Member

Dr. V. Venkatsubramaniam, ADG
(Extn.), ICAR HQ New Delhi
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Rule No. 66(a) 6
Scientist of Council’s Institutes to be
nominated by the Director General
Rule No. 66(a) 6
Scientist of Council’s Institutes to be
nominated by the Director General
Rule No. 66(a) 6
Scientist of Council’s Institutes to be
nominated by the Director General
Rule No 66 (a) 7
A representative from the council
nominated by the Director General
Rule No 66 (a) 8

The Financial Adviser of the Council
or Department of Agricultural
Research and Education or the
Accounts Officer of the same or
another Institute, nominated by the
President
Rule No.66(a) 9
Administrative Officer of the Institute

Member

Dr. P. Chakravarty, Principal
Scientist, NRC on Yak

Member

Dr. M. K. Tamuli, Principal Scientist,
NRC on Pig

Member

Dr. R. Thomas, Scientist, NRC on Pig,
Guwahati

Member

Dr. B. S. Prakash, ADG (AN&P),
ICAR HQ New Delhi

Member

Vacant

MemberSecretary

AO, NRCY

Composition of the Quinquennial Review Team (QRT) in respect of
NRC on Yak for the period of April, 2007-March, 2012
Sl. No.

Composition

Designation

Status

1.

Dr. R. N. Goswami

Dean, AAU, Guwahati

Chairman

2.

Dr. B. C. Deka

Prof. & Head, AAU,
Guwahati

Member

3.

Dr. T. K. Ghosh

Prof., WBUAFS, Kolkata

Member

4.

Dr. S. Sanyal

Prof., WBUAFS, Kolkata

Member

5.

Dr. B. K. Beniwal

Dean, BVC, Rajasthan

Member

6.

Dr. L. D. Singla

Prof. & Head, GADVASU,
Ludhiana

Member

7.

Dr. P. Chakravarty

Pr. Scientist, NRCY

Member Secretary
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Expert members attended the Institute Research Committee meeting
during 2012-13
Sl. No.

Composition

Designation

1.

Dr. M. J. Modayil

Former ASRB member

2.

Dr. R. N. Goswami

Dean, College of Veterinary Science, AAU,
Guwahati

3.

Dr. S. K. Das

Retd. Principal Scientist & station-in-charge,
ERS, IVRI, Kolkata

4.

Dr. B. N. Bhattacharya

Deputy Director Research (Veterinary), College of
Veterinary Science, AAU, Guwahati

Significant Decisions of Various Committees
all yak rearing states of India which should be
initiated through frequent visits.
Subsequently, associated opportunities and
constrains of yak rearing in India should be
documented and compiled in multi-languages
like English, Hindi and Local languages with
suitable illustrations to increase the horizon of
knowledge of yak husbandry in diversified
agro-ecological conditions. The RAC also
suggested to establish a small herd of pure
yaks to carry out observations on
performances under range and semi-range
systems of management. The house also felt
that this activity will help to document
behaviour, production and health aspects of
yak which will increase knowledge base of
scientists, researchers and yak farmers of
future generation. Keeping in view the vision
of NRC on Yak, the RAC suggested building
up one more yak conservation unit in another
yak rearing state funded by this institute. The
chairman felt that to enhance the productivity
of yak, sire evaluation should be done for
selective breeding. The house felt that based
on dam production traits the bull may be

Research Advisory Committee (RAC)
The meeting was held on 25th May, 2012
under chairmanship of
Dr. K. M.
Bujarbaruah, Vice-Chancellor, Assam
Agricultural University. Discussion started
with survey of genetic resources,
management practices, production level and
problems associated with production in yak.

The RAC suggested that survey work has not
been done in all yak rearing states except
Arunachal Pradesh. Distinguished members
felt that a complete survey work is needed on
yak management and production practices in

46

Annual Report 2012-13

Meeting of 17th IMC was held on 30th June,
2012 under Chairmanship of Dr. K. K.
Baruah, Director, NRC on Yak. The
committee members discussed the following
agenda:

selected for breeding and quality semen
production. In this meeting the proposed
major research programme of NRC on Yak
for XII Plan was thoroughly discussed and
members felt that research on the feasibility
and efficacy of alternative medicine in yak
should be discontinued because it is beyond
the mandate of the institute. The members
also felt that title of work on stress physiology
should be changed to Studies on stress
physiology to address the issues of adaptation
under impending climate change scenario.
The house also opined that programme on
rumen ecology, diagnostic approaches and
capacity building of yak farmers should be
renamed like the following:
Development of feeding standards for
different categories of yak in relation to
the rumen ecology and highland grasses.
Developing capacities and
competitiveness to screen various
infectious and parasitic diseases and to
develop suitable control measures.
Studies on stress physiology to address
the issue of adaptation under impending
climate change scenario.
The RAC members also discussed on the
flagship programme and opined that
infertility is not an important issue.
Nutritional management is of utmost
importance during hungry gaps of years.
Therefore, flagship programme should be
taken on Nutritional management during
winter stress period. Lastly the RAC
members suggested that in future while
formulating research projects vision
document needs to be considered.

Confirmation of proceedings of 16th IMC
meeting held on 8th February,2012.

Action taken report on the
recommendation of 16th IMC meeting
held on 8th February,2012.
Progress made by the institute on
research.
Farm status report.
DPC meetings/ Recruitment.
Proposal for manpower in XII five year
Plan in administration, technical and
skilled supporting staff.
Major construction work for office-cumlaboratory building, vehicle garage,
drainage system outside the office
campus, retention wall by the side of
newly constructed scientist home,
animal shed and chain link fencing
around office- cum- laboratory building
and other areas.
Review of expenditure for 2010-11 and
proposal of budget estimate for 2011-12.
Air condition system for Director Cell,
Auditorium and Scientist Home.

Institute Management Committee
(IMC)
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of bulls from Sikkim and Ladakh based
on need to prevent inbreeding.
Initiative on the part of NRC on Yak to
promote use of yaks as pack animal by
army and ITBP.

Quinquennial Review Team (QRT)
th

The QRT visited the laboratories on 11
October, 2012 and subsequently a meeting
was held with the Director and faculties of the
institute. On the same date in the evening the
QRT members held a meeting with the staff
members of the institute. The QRT desired
that research programmes should be taken up
pertaining to male reproduction and female
infertility. The QRT stressed on having
collaborative project with research
organizations in Jammu & Kashmir for
transferring technologies. Thorough
discussion was also made on alkaloid present
in the plant which should be avoided for
making complete feed block preparation. The
chairman felt that this institute should take
responsibility to control diseases through
vaccination of animals within the vicinity of
yak farm in collaboration with military and
paramilitary forces. The chairman also
advised to prepare documents on (a) changes
in demography of yak population; (b) impact
of NRC on Yak on growth of yak population;
(c) programme wise projects undertaken-their
target and achievements including
constraints; (d) impact of training conducted
by NRC on Yak to the farmers; and (e) KVK
activity.
The chairman also suggested the following
activities to be undertaken by the institute

The QRT after thorough deliberations on
the issues related to yak for their improvement
and conservation and remoteness of the
institute submitted their recommendations.
Most of which have been agreed by the
Governing Body of the Council. To mention a
few (i) revised mandate and the objectives of
the institute, (ii) adequate medical facility,
(iii) camp office at Guwahati and Tezpur, (iv)
outreach programme for disseminating
technologies developed by NRCY to other
yak rearing states, and (v) revised research
agenda on nutrition, breeding, value addition
of product and climate resilient yak
husbandry.

Institute Research Committee (IRC)
The meeting was held on 20th June, 2012
under Chairmanship of Dr. K. K. Baruah,
Director, NRC on Yak. After deliberation of
proceedings of last IRC and

Initiative at developing a complete
package for intensive farming system
adopting village for taking up the
technologies developed by NRC on Yak,
including networking with Sikkim.
A concrete breeding programme for
institutes yak herd.
Interchange of breeding bulls, and import

recommendations of RAC by the Member
Secretary, a total of three ongoing institute
projects, four completed institute projects and
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four new research project proposals were
presented. Besides institutional projects, one
DBT funded and three ICAR funded projects
were also discussed on reproductive
physiology, pasture land development,
nutritional intervention, drug residues &
ecotoxicology. The IRC appreciated the
progress made in those projects keeping in
view the remoteness of the place. The detailed
progress reports was presented in concerned
section. After thorough discussion of the
project overall recommendations of the IRC
were:

Scientific Advisory Committee (SAC)
Meeting in Krishi Vigyan Kendra
(KVK), Lohit
SAC meeting of KVK Lohit was organized on
22nd February, 2013 at Conference Hall, ADC
Office, Namsai, Arunachal Pradesh. A total of
14 SAC members and four invited guests
including Deputy Commissioner (DC) of
Lohit district attended the meeting. Subject
Matter Specialists (SMS) briefed
the
objective of the meeting and requested all the
delegates to take active part in the interactive
session. The SMS from different disciplines
and farm managers presented their action
plans for 2013-14. In the second session the
total activity of the KVK was discussed at
length. Lastly, the DC appreciated the
progress made by the KVK during the last
year which has benefitted the farmers in the
field of agriculture, fishery and other allied
sectors to improve their livelihood.

The institute should take up research on
exploring the cause of male sterility in
yak- cattle crosses.
More research should be taken up for
using yak as a pack animal at high
altitude.
Energetics of yak for different functions
should be studied.
Formulation of research project having
direct field applicability.
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11. Participations of the Scientists in Conference,
Workshops, Symposium, Trainings, Meetings etc. in
India and Abroad:
National
Sl.
No.
1.
2.
3.

4.
5.

6.

7.

8.

Name of the Symposium/ Seminar/ Workshop/ Training

No. of Scientists/
Staff Attended
Summer School on Mainstreaming for Resilient Agriculture from
1
th
th
18 July to 7 August, 2012 at DRWA, Bhubaneswar
Knowledge Meet from 21 st to 22 nd August, 2012 at NASC
1
Complex, Pusa, New Delhi.
ICAR Regional Committee meeting No.III on 10 th September,
1
2012 at ICAR Research Complex for NEH Region, Barapani,
Meghalaya.
Entrepreneurs meet and inauguration of BPD incubation centre of
1
ZTM-BPD Unit at NIRJAFT, Kolkata from 25-26th September, 2012.
To finalized project entitled Improving the Livelihood through
2
th
Dairy Farming in North Eastern region of India on 26 October,
2012 at Eastern Regional Station, NDRI, Kalyani
Recent Developments in Health, Hygiene and Environment in
1
TEZCON-2012 from 6 th to 8 th November, 2012 at DRL, DRDO,
Tezpur.
XXI Annual Conference and National Symposium on
1
Physiological Research in Changing Environmental Scenario for
Sustainable Livestock and Poultry Production at DCVAS, NAU,
Navsari, Gujrat from 6th to 8th November, 2012.
Workshop on ILRI-ICAR Partnership Dialogue on Livestock,
1
Research and Development in India on7 November, 2012 at
NASC Complex, Pusa, New Delhi.
Workshop on Advance Molecular Biology Technique from 19th to
2
th
25 November, 2012 at Institutional Biotech Hub, Department of
Biotechnology, Guwahati University.
th

9.

10.

VIIth National Conference of Krishi Vigyan Kendras from 20 th to
22nd November, 2012 at PAU, Ludhiana.

1

11.

National Symposium on Addressing Animal Reproductive
Stresses Through Biotechnological Tools and XXVIII Annual
Convention of the Indian Society for Study of Animal
Reproduction at CVSc, AAU, Guwahati from 21st to 23rd
November, 2012.

1

50

Annual Report 2012-13

12.

Training-cum-workshop on Scientific Report Writing and Presentation
from 20 th to 23 rd November, 2012 at NAARM, Hyderabad.

1

13.

8th Biennial Animal Nutrition Association Conference 2012 from
28th to 30th November, 2012 at Bikaner, Rajasthan.

1

14.

Bioengineering 2012 ISBE 2012 Organized By Biotech Hub,
Centre for the Environment, IIT, Guwahati on 10 th December,
2012.
Inaugural session of National Symposium of Parasitology Today:
from Environmental and Social Impact to the Application of
Geoinformatics and Modern Biotechnology and XXIII National
Congress o f Veterinary Parasitology on 12 th December, 2012 at
CVSc, Khanapara, Guwahati.
National Symposium of Parasitology Today: from Environmental
and Social Impact to the Application of Geoinformatics and
Modern Biotechnology and XXIII National Congress of
Veterinary Parasitology from 12th to 14th December, 2012 at
CVSc, Khanapara, Guwahati.
Refresher course on Agricultural Research Management for
newly joined Senior Scientists in ICAR through lateral entry from
7th to 19th January, 2013 at NAARM, Hyderabad.
Sensitization cum installation workshop of the NAIP Consortium
Strengthening Statistical Computing for NARS at CVSc, AAU,
Guwahati from 14th -15th February, 2013
Special Invitee from Hon’ble DG ICAR in the workshop on
Foresight and Future Pathways of Agricultural Research through
Youth in India organized at NASC Complex, Pusa, New Delhi
from 1st to 2nd March, 2013.
Training programme on Internal Auditor Course and Awareness
Camp related to ISO 9001:2008 from 27 th to 28 th March, 2013 at
NRC on Yak, Dirang.

1

15.

16.

17.

18.

19.

20.

1

1

2

1

1

23

International
Sl. No.

Name of the Symposium/ Seminar/ Workshop/ Training

1.

International Conference on Agriculture and Horticulture
from 14th to15th September, 2012 at International Convention
Centre, Hyderabad.

2.

One Year DBT Sponsored Biotechnology Overseas
Associateship for North Eastern Region (NER) Scientists for
a period of one year from 11th January, 2013 at Chair for
Physiology, Weihenstephaner Berg-3, Technical University
of Munich, Germany.
Conference on Bio-resource and Stress Management from
6th to 9th February, 2013 at NAARM, Hyderabad.

3.

* Venue other than India
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12. Workshops, Seminars, Summer Institutes, Short
Courses, Trainings, Awareness Camps, Animal Health
Camps, Stakeholder Meeting, Farm Innovator Day,
Field Demonstrations, Vigilance Awareness Week
convened at the Institute
World Veterinary Day was organized on
28th April, 2012 where all scientists and
veterinary officers from line department

economic conditions of yak farmers. Incharge, institute technology management
unit (ITMU) delivered a presentation on
functioning of ITMU, objectives of IPR
protection and commercialization of
ICAR technologies by showcasing.
Agricultural Education Day was
organized on 28th May, 2012 in this
institute. The participants were school
children of St. Lopon English School,

participated in the technical sessions of
the programme. In this programme issue
on antibiotic resistance was discussed in
length.
ICAR Industry Day was organized on
30 th April, 2012 in this institute.
Participants were state govt. officials and
NGOs working for upliftment of socioKendriya Vidyalaya, Dirang and Govt.
Higher Secondary School. The function
was graced by high state govt. officials.
The Director of this institute presided
over the function and introduced the
importance of education system in
agriculture sector in India. Subsequently,
he also explained the objective and
importance of Agricultural Education
Day.
Vigilance Awareness Week was observed
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from 29th October to 3rd November, 2012.
Scientists and staff took oath that, they
will strive to bring integrity and
transparency. This was followed by a quiz
competition in which 19 scientific and

organized on 23rd January, 2013 at NRC
on Yak in the occasion of Foundation
Day. High dignitaries from military and
paramilitary forces were invited as Chief
Guest and Guest of Honour. A total of 20

yak farmers were present in the
interaction. Farmers were made aware of
mitigation of reproductive disorders,
nutritional deficiency and common
health problems of yak using scientific
technology developed by this institute.
Farmers also demonstrated indigenous
technology for preparation of milk and
wool products of yak. Based on their
performance and quality of their products
and to encourage them, farmers were
given certificate of merit and cash prize.
A three days training programme was
organized on Scientific Dairy
Management at KVK of NRC on Yak at
Lohit district of the state. A total of 59
farmers participated in the programme
and made aware of dairy management for
better productivity.

non-scientific staff participated. After
this, Dr. S. M. Deb, Director presented a
lead paper on this year's focus on
transparency in public procurement. On
3rd November, 2012 prize distribution and
concluding function was conducted in the
committee room of the institute.
A scientist-farmers interaction was

A two days training programme-cumworkshop was organized for yak farmers
on Scientific Yak Farming from 28th to 29th
January, 2013. A total of 14 farmers
participated in the workshop.
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A one day training programme was
organized at farmers' door step on
Scientific Feeding of High Altitude
Animals for Better Production. A total of
10 farmers participated in the programme
on 15th March, 2013 and was made aware
of beneficial effect of complete feed
block (CFB) and feeding of green grasses
during winter season.

participated in the training programme.
A total of 44 yak farmers participated in a
two days training programme on First Aid
Management of Yak and Yak Farmers.
The medical officer from community
Govt. hospital at Dirang delivered lecture
on "maternity care and vaccination
schedule". Medicines used for man and
animals provided in the kit was
elaborated in Hindi through power point
presentation and finally first aid kits and
mineral mixtures were distributed to each
participant.

Field veterinarians were trained on
Recent Advances in Artificial
Insemination from 21st to 23rd March,
2013. A total of 10 veterinarians
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13. Distinguished Visitors
Date

Visitors Name &
Address

Remarks

08.06.2012

Dr. Anil Kumar
Goswami
Special consultant,
Rural Technology
Action Group,
North East,
(RuTAG-NE)/ IIT
Guwahati-781 039

08.06.2012

Dr. Rajen
Chakravarty
Ex. Director,
Central Silk Board
Project Coordinator
Rural Technology
Action Group-NE
(RuTAG-NE), IIT,
Guwahati-781 039

20.06.2012

Dr. R. N. Goswami
Dean, FVSc, AAU,
Khanapara,
Guwahati-781 022

Today I am here at Dirang again to attend the IRC meeting
of NRC on Yak. I visited this centre earlier many times.
Each time I visit I see changes. The centre is growing and
in recent times under the able leadership of the Director,
Dr. K. K. Baruah is growing fast. A handful of scientists
and staff are doing this job well in their home away from
home. Research accomplishment in the forefront of applied
and fundamental research even touching frontier areas is
commendable. I shall be happy to see maintaining the
ascending trajectory of NRC on Yak by its scientist and
staff.

21.06.2012

Prof. M. J. Modayil
Former Member,
ASRB, New Delhi
Kodi, Kerala

It was a pleasure visiting NRC on Yak after a gap of over
11/2 years. The advancement made in terms of scientific
achievements, infrastructure development and organizational
culture are commendable and Dr. Baruah, Director deserves
the best compliments from all. He has a young team and my
interactions during IRC and scientists’ meet were indicative
of the enthusiasm and interest all of them share and are
proud of. In view of the strategic importance of yak the
ICAR should consider expanding the mandate to wider

Myself accompanied with, Dr. Rajen Chakravarty, Project
Coordinator, RuTAG -NE, visited the NRC on Yak, and
this was the most rewarding experience for both of us. The
work done in different aspects connected with this unique
animal, including study in fodder, nutrition, breeding,
physiology of reproduction and in vitro fertilization of
ovum as well as production of hybrid with cattle, etc are of
international stand ard. The quality of leadership of Dr. K.
K. Baruah, Director of the Centre and his commitment to
address the challenges which are considered
insurmountable, are simply unique and praise worthy. I
would comment the distinguished services rendered to this
institution by Dr. Baruah and Dr. P. Chakravarty in raising
the status of this institute to such a level. I am sure the
contribution of this Institute to yak research will be
recognized worldwide.
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21.06.2012

Dr. S. K. Das
Retd. Principal
Scientist & Station
In-charge, IVRI, ERS
Kolkata

23.02.2013

Shri. K. B. Saha
Dy. Comdt. 4 th Bn,
ITBP, Dirang

frame and upgrading to the status of Directorate. My best
wishes to team yak. Dr. Baruah’s contribution will always
be remembered.
This was my first visit to NRC on Yak. It is really a
pleasure to see how the scientists are working in these
harsh and remote places. The overall growth of the institute
in terms of facilities and achievement are tremendous.
Within a very short span of time the Institute has already
occupied a position in the world map, the first yak Institute.
All these achievements in a shorter span were possible
because of the hard working of the scientist, administrative
staff and of course the dynamic leadership of Professor
Baruah, Director. The commendable experience deserves
compliment. My best wishes to the Director and his team.
The contribution made by the team will be remembered.
Visited office of NRC on Yak, met with the Director NRC
on Yak office and complex is neatly found and thanks for
warm welcome and hospitality. I wish all the best to all the
staff of NRC on Yak.
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14. NRC-Yak Personnel (2012-2013)
Scientific
Sl.
No.
1.
2.
3.

4.
5.
6.
7.

8.
9.
10.
11.
12.
13.
14.

15.
16.
17.

Name

Date of
Joining at
NRCY
Director (upto 31.08.2012) 29.10.2009

Date of
Joining at
ICAR
29.10.2009

Director w.e.f. (01.09.2012) 31.08.2012

23.01.1992

Pr. Scientist

20.02.2008

20.02.2008

Dr. D. Bhattacharya
Ph.D. (Vety. Para.)
Dr. A. Santra
Ph.D. (Anim. Nutri.)
Dr. Vijay Paul
Ph.D. (Anim. Physiol.)
Dr. D. Medhi (on lien from
25.04.2012)
Ph.D. (Anim. Nutri.)
Dr. P. J. Das
Ph.D. (AG&B)
Sr. A .K. Bera
Ph.D. (Vety. Med.)
Dr. G. Krishnan
Ph.D. (Anim. Physiol.)
Dr. T. K. Biswas
M. V. Sc . (AG& B)
Dr. V. S. Chouhan
M. V. Sc. (Anim. Physiol.)
Mr. S. Maiti
M. Sc. Dairying
Dr. S. Deori
M. V. Sc. (Vety. Gynae. & Obst.)

Pr. Scientist

19.05.2011

21.01.1992

Pr. Scientist
(upto 30.03.2013)
Sr. Scientist (on
deputation to Germany)
Sr. Scientist

19.05.2011

21.02.1995

13.04.2009

13.04.2009

27.04.2012

27.04.2012

Sr. Scientist

29.09.2012

29.09.2012

Scientist (Sr. Scale)

29.04.2011

01.01.2000

Scientist

18.05.2007

08.01.2007

Scientist

20.10.2007

12.06.2007

Scientist (on study leave)

16.05.2008

07.01.2008

Scientist (on study leave)

27.08.2009

21.04.2009

Scientist (on study leave)

23.04.2010

Dr. J. Bam
M. V. Sc. (Vety. Para.)
Dr. S. S. Hanah
M. V. Sc. (LPM)
Dr. J. Doley
Ph.D (Anim. Biotech.)

Scientist (on study leave)

22.04.2010

15.12.2009
as Scientist
10.09.2007
as T-6
15.12.2009

Scientist

21.12.2011

15.09.2011

Scientist

02.02.2012

15.01.2010

Dr. K. K. Baruah
(Anim. Nutri.)
Dr. S. M. Deb
Ph.D. (AG &B)
Dr. P. Chakravarty
Ph.D. (Anim. Physiol.)

Designation
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Technical
Sl.
No.
01.
02.
03.
04.
05.
06.

Name
Dr. U. A. Nandankar
Ph.D. (Vety. Obst. & Gynae.)
Dr. F.U. A. Ahmed
Ph.D. (Vety. Pharma .)
Mr. G. Bagra
Mr. P. Namje
Mr. R. K. Das
Mrs. C. Lhamu

Designation
T-9 (Technical Officer)
T-7/8 (Technical Officer)
(upto 16.03.2013)
T-6 (Technical Officer)
T-4
T-3 (Driver)
T-1 (Lab. Assistant)

Date of Joining at
NRCY
04.05.1995
16.06.2006
20.08.2011
01.03.1993
28.12.1989
18.11.2008

Administrative
Sl.
No.

Name

Designation

Date of Joining at
NRCY

01.

Mr. G. Srivastava

AF&AO

13.08.2010

02.

Mr. K. Paul

Private Secretary

14.03.2011

03.

Mr. N. Khochilu

Assistant

21.04.1995

04.

Mr. G. S. Sinha

UDC

22.10.1996

05.

Mrs. R. D. Dirkhipa

Steno Gr. III

15.06.2006

06.

Mrs. M. Yapa

LDC

20.02.2013

07

Mr. G. Chatterjee

LDC

25.02.2013

Supporting
Sl.
No.

Name

Designation

Date of Joining at
NRCY

01.

Mr. D. Tsering

Skilled Support Staff

01.04.1991

02.

Mr. N. Tsering

Skilled Support Staff

01.12.1991

03.

Mr. R. Norbu

Skilled Support Staff

24.04.1992

04.

Mr. L. Phuntso

Skilled Support Staff

15.07.1993

05.

Mr. N. Dorjee

Skilled Support Staff

03.04.1995

06.

Mr. P. Khandu

Skilled Support Staff

15.12.1997

07.

Mr. T. Khandu

Skilled Support Staff

15.12.1997

08.

Mr. S. Khandu

Skilled Support Staff

15.12.1997

09.

Mr. P. K. Nath

Skilled Support Staff

29.08.2003
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10.

Mr. P. Norbu

Skilled Support Staff

08.08.2005

11.

Mr. Phuntso

Skilled Support Staff

11.11.2005

12.

Mr. N. K. Choudhary

Skilled Support Staff

14.11.2005

13.

Mr. A. Thakur

Skilled Support Staff

15.06.2006

on 05.10.2012 on transfer posting to
NRC on Litchi, Muzaffarpur, Bihar.
Dr. F. U. A. Ahmed, T-7/8 (Technical
Officer) was relieved on 16.03.2013 to
join as Programme Coordinator, KVK,
Karimganj, Assam Agriculture
University.
Dr. A. Santra, Pr. Scientist was relieved
on 30.03.2013 on transfer posting to
ERS, NDRI, Kalyani, West Bengal.

New Members
Dr. S. M. Deb joined on 31.08.2012 and
assumed the charge of the Director on
01-09-2012.
Dr. D. Medhi, Sr. Scientist (Anim.
Nutrition) joined at NRC on Yak on
27.04.2012 and on lien.
Dr. P. J. Das, Sr. Scientist (AG&B)
joined at NRC on Yak on 29.09.2012.
Mrs. M. Yapa, LDC, joined at NRC on
Yak on 20.02.2013.
Mr. G. Chatterjee, LDC, joined at NRC
on Yak on 25.02.2013.

Promotion
Dr. D. Bhattacharya promoted to
Principal Scientist w.e.f. 21.01.2010.
Dr. A. Santra promoted to Principal
Scientist w.e.f. 21.02.2010.

Retirement
Dr. K. K. Baruah, Director retired from
the service of the Council on
31.08.2012

Resignation
Mrs. S. Horingla, Assistant, resigned
from the service on 31.08.2012.

Transfer
Mr. Pawan Kumar, LDC was relieved
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15. Infrastructure Development
Human Health Unit
Presently human health unit is run by a
contractual diploma holder pharmacist and
caters the need of scientists and staff of this
institute. Medicines are provided to the
employees of this institute according to their
need. During the period, 3320 patients were
treated. The IMC during their 16th meeting
recommended to employ a pharmacist on
consolidated pay and the Council has advised
to propose the same in XIIth five year plan
proposal.
Central Laboratory
The institute has one central laboratory,
and other specific laboratories (nutrition
laboratory, medicine laboratory, physiology
laboratory, parasitology laboratory, animal
biotechnology laboratory and genetics
laboratory). To support the laboratories one
media and sterilization laboratory has been
established which caters the need of all the
laboratories. The laboratories are equipped
with rotary microtome, kjeltec protein
analyser, ELISA reader, western blot
apparatus, gradient thermal cyclers, real time
PCR, gel documentation systems, HPLC
system, laminar flow, BOD incubators,
lyophiliser, nano drop spectrophotometer,

atomic absorption spectrophotometer, UVvisual spectrophotometer, automated blood
analyser, vertical and horizontal gel
electrophoresis systems, fluorescent and
phase contrast microscope, geranium oil
extraction unit, colour doppler, ultra sound,
inverted research microscope with image
analyzer, auto dilution and dispensing unit
etc.
Library
As on 31st March, 2013, the total number
of books in the library is 2758. This year 253
books have been purchased on animal
nutrition, animal physiology, genetics,
veterinary medicine, pharmacology &
toxicology, veterinary parasitology,
veterinary microbiology, biochemistry,
biotechnology, immunology and veterinary
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Wool Processing
Different woollen products are prepared
from yak outer coarse hair and inner fine wool
using choudhary charkha and local tools [like
Tha, Thong, Dichung, Chaksi, Yukur, Fiang,
Changtha,Jamsi (scissors)]. This institute is
having the facility to prepare carpet, foot mat,
chamar, caps, rope/belt and mats. This year a
new creative design of door mat has been
prepared using equal proportion of sheep and
yak wools.

epidemiology. For the library 23 journals and
two magazines of national repute has been
subscribed. This library also has a collection
of annual reports, newsletters, research
highlights and other special publications of
ICAR institutes and state agricultural
universities. Apart from this, the library is also
enriched with computerized bibliographic
search through CD ROM from CABI. This
has also CD media data base collection of
BEAST- CD, AGRICOLA, food and human
nutrition.

PME and RFD Cell
The Prioritization, Monitoring and
Evaluation (PME) and Results Framework
Documents (RFD) committees were
constituted with Dr. P. Chakravarty, Principal
Scientist & Nodal Officer as Member
Secretary. In addition to assigned activities of
the cells, the responsibility for PIMS-ICAR
and HYPM system developed by IASRI are
given to In-Charge, PME Cell. Dr. P.
Chakravarty is also nodal officer and Dr. D.
Bhattacharya is co-nodal officer of the RFD
cell. The RFD for the year 2013-14 has been
finalized and work is in progress as decided.
Regular meeting of these cells are held at this
institute. During the period under report PME
cell has organised seven technical seminars
which has been delivered by the scientists of
this research institute on the following
aspects:

Yak Product Technology Unit
Yak product technology unit is having
two types of facilities i.e. for milk processing
and wool processing.
Milk Processing
The unit has the facility for making
different yak milk products. Churpi (loose
cheese), paneer, low fat paneer, designer
paneer, churkam (milk candy), dahi, ghee,
Lassi and cream are regularly prepared.
Process for making vegetable extended
paneer, kiwi flavoured whey drink, vitamin C
enriched whey beverage, enrobed paneer
finger are also prepared. This year a new
technology on ginger flavoured yak milk’s
churkham have been produced but sensory
evaluation part is yet to be completed.

1. Transgenic Animal Production – Farming
towards Pharming
2. Transplantation Immunology: Sequence
of Events on Recognition of Self from
Non-Self
3. Genetically Modified Plants-are they Safe
Livestock Feeds for Future
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4.
5.
6.

7.

Scope of rumen manipulation for
improving animal productivity
Genome mapping and functional
genomics of farm animal
Cyanobacterial toxicity: An
environmental concern for terrestrial &
aquatic life
Weaning: an imperative for livestock
propagation

Dirang township on a diversion (Mohan
Camp) towards Tawang. The altitute of the
farm is 2750 m above msl. The farm is having
a total area of about 67 hectare with 108348
m2 pasture of temperate grasses (Dactylis
glomerata and Lolium perenne) and legume
(Trifolium repens) for green fodder
production. The animals are reared under
organized farming system where the animals
are kept in both sheds and open paddocks. At

Technical Cell
Technical cell deals with annual report
and newsletter published from this institute.

ARIS Cell ( renamed as AKMU)
The ARIS cell has been established in
1998. Presently the cell is equipped with
FTDMA VSAT having 2 Mbps bandwidth
present the farm is having 138 yaks of which
63 are male and 75 are female. The total
number of animal sheds at the farm complex
are 18 (bull shed -1, metabolic shed-1,
milking sheds-2, female sheds-2, general
animal sheds-5, experimental animal shed-1,
Parturation shed-1, calf sheds-4 and
quarantine shed-1). The highest strength of
herd was 209 (78 males and 131 females) in
the month of October, 2012. A total of 45
calves (20 male and 25 female) were born
during the period of April, 2012 to March,
2013. The highest birth weight of calf was
recorded as 18.7 Kg with the average birth
weight of 13.6 Kg. The total milk production
during the year was 6978.44 litres with the
highest production during the month of
January, 2013 (750.98 litres). Ten male yaks
were trained to carry the load and five female
yaks were also trained to access the load
carrying capacity besides milk production.

capacity through which internet facility has
been provided to Director's cell, ARIS cell,
CERA, laboratories and personal secretary to
the Director. Presently this cell has started
functioning in newly constructed office-cum
laboratory building. Periodic updating of web
contents of the institute home page is carried
out by the cell.

Farm Section
The institute yak farm is situated at
Nyukmadung at a distance of 31km from
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The institute has sold twelve yaks (6 male and
6 feamle) to District Veterinary Officer (Alo
district), Animal Husbandry and Veterinary
Department, Govt. of Arunachal Pradesh for
farming purpose. Fifty five number of yaks (7
male and 48 female ) were auctioned to the
public during the financial year.

Feed block preparation unit of this
institute is having two mobile feed block
preparation machines and one chaff cutter
which are used at regular interval. During the
period under report 11053 kg of complete
Feed Block (CFB) has been prepared and used
for farm animals and experimental trials for
livestock improvement. During this year two
different types of feed block has been
prepared using maize stover and paddy straws
as roughage sources.

Fodder Production Unit
Fodders are regularly cultivated at
Dirang and Nyukmadung in the farm
premises which are used to feed yaks of
Nyukmadung farm. This year at Dirang

Veterinary Polyclinic

227934 kg green maize , 8567 kg salix, 23944
kg oat grass and 1148 kg hybrid napier has
been produced. At Nyukmadung farm 9246
kg salix trees, 107904 kg Dactylis glomerata,
24047 kg tree leaves and 8523 kg bamboo
leaves have been produced.
Feed Block Preparation Unit

This institute also runs a veterinary
polyclinic which caters the need of yaks at
institute farm and nearby villages. During the
period under report 41 cattle, 4 mithun cross,
18 small animals and 200 yak and yak hybrids
of local farmers have been treated for

Composition of complete feed blocks (CFBs)
Feed ingredients
Maize stover/Paddy straws
Maize grain
MOC
Molasses
Mineral Mixtures
Common salts

Parts
Maize stover based blocks Paddy straw based blocks
45
45
27
27
22
22
3
3
2
2
1
1
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digestive disorder, ecto-parasitic infestation,
gynaecological and other systematic
disorders.

highway (NH-52). The farm has got 30.45
acres of land, out of which about four acres of
land has been under various crop cultivation
and orchard establishment such as rapeseed,
maize, rice, pineapple and various planting
and seed materials. The construction of KVK
building is under progress and will be
functional shortly.

Instructional Farm of Krishi Vigyan
Kendra, Lohit
The instructional farm of Krishi Vigyan
Kendra, Lohit District is situated at Momong,
approximately 700 meter from national
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