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locations. The Scientists of Animal Nutrition 
demonstrated the supplementation of wet cake up 
to the level of 30% in rice husk-straw based ration. 
A detailed study on the mithun rumen microbiome 
while revealing a greater microbial diversity has 
demonstrated the presence of higher level of fibre 
degrading bacteria and lower level of methanogenic 
bacteria in free range system of rearing compared 
to that of semi-intensive system. The scientists of 
the Animal Physiology and Reproduction section 
are upfront in the conservation of germplasm by 
collecting and preserving semen using both AV and 
electro-ejaculation techniques, for the propagation 
of potential germplasm and understanding follicular 
dynamics and endocrine profile in mithun. The 
LPM section is working on the milk flow rate of 
mithun cow along with research on the growth and 
reproductive performance of Mithun recording 
average daily gain (g/d) is higher in male calves and 
grower animals. The LPT section studied the yield 
of different carcass cuts in Mithun. 

As part of the Institute technology transfer 
initiative under the Tribal Sub-Plan (TSP) scheme, 
several programmes including the establishment of the 
semi-intensive unit, mithun mela-cum-technology 
awareness programme, input distribution, animal 
health cum vaccination camps, farmers training 
and exposure visits were organized benefitting 1836 
farmers.  KVK-Phek, the only KVK under the aegis 
of Institute, carried out 63 training programme 
benefiting 1506 farmers, 202 extension activities 
benefiting 1976 farmers, 2 vocational training 
programmes benefiting 25 farmers, 12 sponsored 
training programmes benefiting 619 farmers and 4 
OFT and FLD were successfully conducted.

Mithun plays an important role in the socio-
economic, religious, and cultural life of the tribal 
people wherein its ownership is considered as a 
sign of prosperity and superiority of an individual 
in the society. For decades, it has been accepted 
typically only as a meat animal for sacrifice and 
gifts during marriages, festivals, and major cultural 
events of the tribes. The potential and prospects 
of mithun as a means for alternative sources of 
income generation has never been fully capitalized. 
Mithun rearing as unique micro-enterprise acts 
as a potentially profitable alternative in the socio-
economic upliftment of farmers. Due to its superior 
quality milk with high butter fat percentage that is 
ample scope for improvement in terms of their milk 
production potentiality as well as the production 
of value-added milk products for sustainable 
livelihood. The draught power can be utilized for 
agricultural work in difficult hilly terrains. Good 
quality leather can also be processed from mithun 
hide. However, to exploit the potential of this animal 
it is important to adopt scientific management to 
the presently practiced traditional mithun rearing 
under a free-range forest ecosystem. 

ICAR NRC on Mithun is relentlessly working 
to bring in excellence in the mandated areas of 
research; we have undertaken 10 IRC projects, two 
ICAR Network projects, and one externally funded 
project. Animal Genetics & Breeding section 
recently mapped the Indian Mithun genome using 
whole-genome sequence. This is the first de novo 
draft genome assembly constitutes reasonably 
complete assembly and will provide a reference 
genome assembly for elucidating the evolutionary 
history of mithun across its distinct geographical 

  I   PREFACE



vi

-

/ Annual Report 2019

Over the years, the Institute through its Human 
Resource Development (HRD) cell has strived 
hard to improve the technical competency of the 
students, faculties and other extension personnel 
by imparting new skill and knowledge through 
the various capacity building programmes. Under 
the DBT-sponsored Biotech Hub, students and 
faculties of various educational institutes were 
given hands-on training programme on “Spreading 
Biotechnology Awareness among Science Graduates 
in the NEH Region” and ‘Biotech Awareness and 
Advanced Biotechniques for Analysis of Molecular 
Genetics Data”. 

The Institute has developed active collaborations 
with the Central Agriculture University, Imphal 
and its constituent colleges, particularly the newly 
established Colleges of Veterinary Sciences & 
Animal Husbandry, Jalukie, Nagaland; Colleges of 
Veterinary Sciences & Animal Husbandry, Selesih, 
Mizoram, and College of Horticulture & Forestry, 
Pasighat, Arunachal Pradesh and has been of good 
help to our efforts in mithun propagation and 
conservation. Support and collaboration received 
from, Assam Rifles, Directorates of Veterinary 
Services & AH of mithun rearing states, ATMA, 
ATARI-Zone  II and III, NABARD, College of 
Veterinary Science, AAU, Khanapara and other 
ICAR institutes of the region is noteworthy. 

The Institute is highly indebted to the various 
visiting dignitaries and academicians for their 
encouragement, candid suggestions, and valuable 
inputs. The members of the several committees 
including the Institute Management Committee 
(IMC) and Research Advisory Council (RAC) 
who have guided us throughout in planning and 
executing the activities of the Institute are humbly 
acknowledged. 

I would like to express my sincere thanks 
and gratitude for the constant support, guidance, 
and encouragement received from Dr. Trilochan 
Mohapatra, Hon’ble Secretary DARE and DG, 
ICAR; Dr. JK Jena, DDG (Fisheries), Dr. Ashok 
Kumar, ADG (AH) and Dr. R. S. Gandhi, ADG 
(AP&B) for their continuous support in facilitating 
activities at Institute. The help and advice rendered 
by Dr. Vineet Bhasin, PS (Animal Genetics and 
Breeding) are well-acknowledged with gratitude. 

It would be unfair no to acknowledge the 
support and untiring efforts of all the staff of the 
Institutes to achieve our target to conserve improve, 
and propagate this magnificent species, Mithun.  

“Jai Hind!”

(Abhijit Mitra)
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bl vuqHkkx esa fiNys o”kZ laLFkku esa iw.kZ fd, x, 
vuqqlU/kku dk;ksZa dk lkj izLrqr gS%&

•• ekbVksdkWfUMª;y thukse vuqØe.k }kjk feFkqu 
tu&la[; ds vkuqokaf’kd pfj=&fp=.k dk v/;;u 
fd;k x;k vkSj feFkqu dh ekbVksdkWfUMª;y thu dks 
vU; xkstkrh; çtkfr ds leku ik;k x;k A feFkqu 
ds laiw.kZ ekbVksdkWfUMª;y thukse ds tkfro`Rrh; 
fo’ys”k.k ls tu&la[; ds Hkhrj o e/; vkuqokaf’kd 
lekurk vkSj fo”ke;qXetrk dk irk pykA

•• losZ{k.k vkSj feFkqu&ikydksa ls ckrphr }kjk 
feFkqu ds i;kZoj.k ,oa izkd`frd okl dk v/;;u  
fd;k x;kA feFkqu lakM ,dy vkSj fnupj i’kq 
gksrk gS tksfd lw;kZLr ds le; ekuoh; bykdksa 
ls uhps lM+d fdukjs vius >q.M ds lkFk foJke 
djrk gSA

•• Lora= pjkbZ vkSj v/kZ&xgu rjhds ls ikys tkus 
okys feFkqu dh xV ekbØksfc;e izksQkbfyax dh xbZ 
ftlls Lora= pjkbZ djus okys feFkqu esa esFksukstsfud 
thok.kq egRoiw.kZ <+ax ls de ik, x, FksA

•• edbZ pkjk ¼ts&1006½] jkbl chu ds chp mxk;k 
x;k edbZ pkjk vkSj jkbl chu dh mRikndrk dh 
rqyuk djus ls irk pyk fd ‘kq”d inkFkZ mRiknu 
izfr ;wfuV {ks= ds vuqlkj jkbl chu ds chp mxk, 
x, edbZ pkjs dh mRikndrk edbZ pkjs ls csgrj 
FkhA

•• bysDVªks&bZtSD;wyS’ku feFkqu lkaMksa ls oh;Z izkIr 
djus dh ,d ;ksX; oSdfYid fof/k gSA

•• L[kfyr oh;Z dks feFkqu esa lgk;rkizkIr iztuu 
dk;ZØe esa iz;ksx fd;k tk ldrk gSA

This section depicts various research activities 
of the Institute carried out during the preceding 
year in a summarized form

ANIMAL GENETICS AND BREEDING
•• Studies have been conducted on genetic 

characterization of mithun population 
through Mitochondrial Genome Sequencing 
and observed that mitochondrial genes of 
mithun were at par with other Bovine species. 
Phylogenetic analysis using complete mt-
Genome of the mithun samples revealed both 
genetic similarity and heterozygosity within 
and between populations. 

•• Mithun ecology and habitat was studied through 
survey and interactions with mithun farmers 
during field trips. Mithun bulls, which are 
mostly solitary, are diurnal and after the sunset 
they generally come down on the roadside 
away from the human locality to rest with their  
herds. 

ANIMAL NUTRITION
•• Profiling gut microbiome of mithun reared 

under free-range and semi-intensive systems 
has been conducted and observed that 
abundance of methanogenic bacteria was 
significantly (P<0.01) in lower in free-range 
animals compared to those reared under the 
semi-intensive system.

•• The comparison of the productivity of sole maize 
fodder (J 1006), fodder maize intercropped with 
rice bean, and sole rice bean revealed that fodder 
maize intercropped with rice bean is better than 
sole maize fodder in terms of digestible dry 
matter production per unit area.

  I   EXECUTIVE SUMMARY
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•• feFkqu esa vkSlr nqgus dk le;] nw/k ek=k vkSj nw/k 
izokg&nj Øe’k% 5-18 feuV] 0-94 yhVj vkSj 0-18 
fdyks@feuV ntZ fd, x,A

•• iztuu çn’kZu tSls igyh xehZ esa vkus dh vkSlr 
mez] vkSlr otu] igys izlo dh vkSlr mez vkSj 
>aqM dk vkSlr izlo varjky Øe’k% 937-90 ± 28-
51 fnu] 200&83 ± 7-36 fdyks] 1274-81 ± 29-01 
fnu vkSj 465-95 ± 17-68 fnu ns[ks x,A

•• uj cNM+ksa ¼8 ekg rd½ vkSj c<+rs gq, ujksa ¼1&3 
lky½ esa vkSlr nSfud o`f) ¼xzk@fnu½ Øe’k% 200 
± 6-36 vkSj 197-72 ± 11-24 ntZ dh x;hA

•• fofHkUu dkdZl dV tSls pd] ilyh] Qksj’kSad] 
fczLdsV] ‘kkVZ&IysV] jkmaM] ‘kkVZ&y‚;u] ljy‚;u] 
vkSj ¶ySad dk çfrQy ¼%½ Øe’k% 28-51&30-08] 
9-15&9-78] 6-79&6-88] 5-55&5-63] 4-99&5-21] 24-
61&25-25] 8-06&8-35] 8-02&8-87 vkSj 2-60&2-94 
FkkA fHkUu vk;q oxZ ds uj vkSj eknk feFkquksa ds 
çfrQy ¼%½ esa egRoiw.kZ <ax ls dksbZ varj ugha 
FkkA

•• feFkqu vkSj Qsjs ¼ladj feFkqu½ esa eSflLVksfljl 
fMftVsVl ds çk—frd laØe.k dk jksxkRed 
v/;;u fd;k x;kA

•• ijh{k.k }kjk feFkqu vkcknh esa [kqjidk&eqagidk 
jksx ds fo:) lhjksVkbi&vks ,aVhc‚Mh ik;h x;hA 
gkyk¡fd] v#.kkpy çns’k ds nksbZeq[k xk¡o vkSj 
fetksje ds [kqokaxysax xk¡o esa feFkqu esa ;g fo”kk.kq 
ugha ik;k x;kA

•• Ng vkS”k/kh; ikS/kksa dk tSojlk;fud inkFkksaZ tSls 
,ydsy‚bM] Ýh vehuks ,flM] XykbdkslkbM] 
VSfuu] vkfn ds fy, xq.kkRed v/;;u fd;k x;kA

•• ySDVs’ku ¼nqX/k&yo.k½ feFkqu ds lhje [kfutksa 
dks çHkkfor djrk gS ftlls ysDVsfVax vkSj 
u‚u&ysDVsfVax feFkqu esa egRoiw.kZ <ax ls lhje 
dSfY’k;e] eSXuhf’k;e] lksfM;e vkSj iksVSf’k;e esa 
varj ik;k x;kA

ANIMAL PHYSIOLOGY & REPRODUCTION 
SECTION
•• Electroejaculation technique could be used 

as an adequate alternative method to collect 
ejaculates from Mithun bulls.

•• The ejaculates obtained can be incorporated for 
an assisted breeding programme in Mithun.

LIVESTOCK PRODUCTION AND 
MANAGEMENT
•• The average milking time, milk volume, and 

milk flow rate in Mithun was observed to be 
5.18 minute, 0.94 litre and 0.18 kg/minute, 
respectively.

•• The reproductive performance recorded for 
better management in the form of the average 
age at first heat (AFH), average weight at first 
heat (AWFH), average age at first calving (AFC), 
herd average calving interval were 937.90±28.51 
days, 200.83±7.36 kg, 1274.81±29.01 days and 
465.95±17.68 days, respectively.

•• The significant average daily gain (g/d) recorded 
in male calves up to 8 months and male grower 
(1-3 yrs) were 200±6.36 (g/d) and 197.72±11.24 
(g/d), respectively.

LIVESTOCK PRODUCT TECHNOLOGY
•• The yield (%) of different carcass cuts viz. chuck, 

rib, foreshank, brisket, short plate, round, short 
loin, sirloin, and flank were in the range of 
28.51-30.08, 9.15-9.78, 6.79-6.88, 5.55-5.63, 
4.99-5.21, 24.61-25.25, 8.06-8.35, 8.02-8.87 and 
2.60-2.94, respectively. The yield (%) does not 
differ significantly between male and female 
mithun of different age groups.

ANIMAL HEALTH
•• Pathological studies of Mecistocirrus digitatus 

infection in naturally infested Mithun and 
Phere (crossbred of Mithun) were conducted.

•• The in-vitro screening of foot and mouth disease 
virus serotype “O” in mithun population showed 
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•• tutkrh; mi ;kstuk ¼Vh-,l-ih-½ ds varxZr 
ukxkySaM] ef.kiqj vkSj v#.kkpy çns’k esa vèkZ&xgu 
feFkqu ikyu ;wfuV [kksys x,] feFkqu esyk o 
VsDuksy‚th tkx:drk] fdlkuksa dh Vªsfuax o 
,Dlikstj Hkze.k] lkaM dk vknku&çnku vkSj bUiqV 
forj.k dk;ZØe fd;s x, ftlls 1836 fdlkuksa dks 
ykHk iagqpkA

•• 63 Vªsfuax dk;ZØeksa dk vk;kstu fd;k x;k ftlls 
1506 fdlkuksa dks ykHk iagqpkA

•• fdlkuksa] xk¡o ds ;qokvksa vkSj çlkj dfeZ;ksa dks 2 
O;olkf;d Vªsfuax nh x;h ftlesa dqy 25 yksxksa us 
fgLlk fy;kA

•• 202 çlkj xfrfof/k;ksa dk vk;kstu fd;k x;k 
ftlls 1976 fdlkuksa dks Qk;nk iagqpkA

•• 12 çk;ksftr Vªsfuax dk;ZØe vk;ksftr fd;s x, 
ftlesa 619 yksxksa us çfrHkkx fd;kA

•• 4 vks-,Q-Vh- vkSj ,Q-,y-Mh- vk;ksftr fd;s x,A

the presence of FMDV serotype “O” antibody. 
Whereas interestingly Doimukh Village of 
Arunachal Pradesh and Khuwanglang village of 
Mizoram show no presence of the virus in their 
Mithun population.

•• Six medicinal plants were qualitatively 
evaluated for biochemical constituents such as 
alkaloids, free amino acids, glycosides, tannins, 
flavonoids, terpenoids, steroids, reducing sugar 
followed by saponins.

•• The significant differences were observed in the 
levels of Ca, Mg, Na, and K between lactating 
and non-lactating mithun. It was concluded 
that lactation affects serum minerals such as Ca, 
Mg, Na, and K.

EXTENSION ACTIVITIES
•• Under Tribal Sub-Plan (TSP) the Institute 

organized several programmes including 
the establishment of the semi-intensive unit, 
Mithun mela-cum-technology awareness, 
farmers training programme cum exposure 
visits, bull exchange and input distribution in 
Nagaland, Manipur and Arunachal Pradesh 
benefiting 1836 farmers.

KRISHI VIGYAN KENDRA, PHEK
•• Carried out 63 training programmes benefiting 

1506 farmers.

•• Conducted 2 vocational training for farmers, 
rural youth and extension personnel of the 
district attended by 25 participants.

•• Carried out 202 extension activities benefiting 
1976 farmers.

•• Conducted 12 sponsored training programmes 
attended by 619 participants.

•• Conducted 4 OFT (On-farm testing) and FLD 
(Frontline demonstrations).
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INTRODUCTION

The Institute
ICAR-National Research Centre on Mithun was 

established in the year 1988 and is the only research 
organization in the world working exclusively for the 
continual improvement and conservation of mithun 
(Bos frontalis). During the last 30 years, the Institute 
has not only generated invaluable scientific data 
towards the understanding of this unique species 
but also developed several packages of practices 
and technologies. Conservation efforts including 
taming of mithun and demonstrating an alternative 
system of semi-intensive rearing of mithun like 
other bovine species resulted in the complete 
domestication of the species. Popularization efforts 
led to the adoption of scientific rearing of mithun by 
the tribal communities of the North Eastern Region 
(NER) with better returns. Some of the salient 
achievements of the Institute are:

•• Mapping of the Indian Mithun genome using 
whole-genome sequencing.

•• Genetic and molecular characterization of 
different mithun populations and delineating 
the evolutionary relationship of mithun with 
gaur (Bos gaurus).

•• Protocol for collection and freezing of semen, 
estrus synchronization and AI in mithun, and 
its successful implementation in the Institute 
farm and farmers’ fields.

•• Protocol for collection and cryopreservation of 
embryo in mithun leading to the birth of the 
world’s first embryo transfer mithun calf from a 
cryopreserved embryo “Mohan”.

•• Area-specific mineral mixture and feed 
block using locally available trees/shrubs and 
industrial by-products.

•• Chemical and nutritional evaluation of 260 feed 
resources (e.g., tree leaves/shrubs/grasses) for 
incorporation in the total mixed ration (TMR).

•• Methods for drying high moisture content 
agro-industrial by-products (wet cake) and 

successful incorporation in paddy straw-based 
feed blocks.

•• Determination of age by dentition pattern of 
mithun under field conditions.

•• Surveillance of important parasitic, bacterial, 
and viral diseases in mithun and development 
of control measures.

•• Diversified use of mithun:  
 � Value-added milk products (paneer, lassi, 

dahi and rasgolla)
 � Meat (meat block, patties, nugget and meat 

powder)
 � Hide (leather jacket, ladies’ bag, shoe, 

wallet, portfolio bag)
 � Draftability

•• Semi-intensive system of rearing of mithun as a 
farming system model.

Geographical Distribution and Population 
Status of Mithun

Mithun is distributed within a limited 
geographical boundary. It is mainly found in the 
North-Eastern Region of India viz. Arunachal 
Pradesh, Mizoram, Nagaland, and Manipur. It is 
also found in Myanmar, China, Bangladesh, and 
Bhutan. It is difficult to ascertain the world total 
population of mithun as no systematic population 
record is available in mithun inhabited areas except 
in India. According to the 20th Livestock Census 
(2019), 3.9 lakhs mithun have been recorded which 
was an increase of 30% over the previous Livestock 
Census (2012). Out of 3.9 lakhs, Arunachal Pradesh 
(350154) was highest followed by Nagaland (23123), 
Manipur (9059), and lowest in Mizoram (3957).

Mithun is traditionally reared under a forest 
ecosystem and can easily thrive at an elevation of 
300–3000 m above sea level. Several factors including 
inbreeding, indiscriminate slaughter, cross-
breeding with cattle, and habitat destruction due to 
local agricultural practices (Jhum cultivation), are 



2

-

/ Annual Report 2019

responsible for poor or slow population growth of 
mithun. However, considering the social as well as 
economic importance, this animal species deserves 
special attention for the conservation, improvement, 
and propagation.

In the following sections, a brief account of the 
research work and extension activities undertaken 
by the Institute, man-power, funding status, ongoing 
projects, and other information during 2019 are 
presented.

Mithun population trend over the last three Livestock census
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fdlkuksa ds csgrj iks"k.k ,oa lkekftd&vkfFkZd 
lgk;rk gsrq mPp xq.koÙkk ds feFkqu tuunzO; dh 
ifjj{kk] laj{k.k ,oa izlkj.k rFkk la?kkj.kh; mRiknu 
iz.kkyh dk fodklA

To preserve, conserve and propagate  
superior quality mithun germplasm for a 
sustainable production system and subsequent 
utilization for better nutritional and 
socioeconomic support to the farmers.

iztuu ,oa LokLF; gsrq oSKkfud izca/ku ,oa 
fu:i.k] vkgkj i}fr rFkk tSo izkS|ksfxdh dk iz;ksx 
,oa feFkqu ikydksa ds fgr gsrq vkfFkZd :i ls O;ogk;Z 
,oa la/kkj.kh; izkS|ksfxdh dk fodklA

Formulation and adoption of scientific 
management, feeding practices and advanced 
bio-techniques for reproduction and health with 
an ultimate objective to develop economically 
viable and sustainable technologies for the benefit 
of the farming communities rearing mithun.

•• ns’k esa miyC/k feFkqu ds tuunzO; dh igpku] ewY;kadu ,oe xq.ko.kZu djukA

•• Identification, evaluation and characterization of mithun germplasm availanle in the country.

•• nqX/k ,oa ekal mRiknu ds fy, feFkqu dk xq.ko/kZu ,oe laj{k.k djukA

•• Conservation and improvement of mithun for meat and milk.

•• feFkqu lwpuk dsUnz ds laxzg ds :i eas dk;Z djukA

•• To act as repository of information on mithun

/ MISSION/ VISION

/ MANDATE

VISION, MISSION, MANDATE
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ORGANIZATINAL SETUP

STAFF POSITION AS ON 31.12.2019
Category Sanctioned Strength In Position Vacant

RMP 01 01 0

Principal Scientist 02 01 01

Senior Scientist 04 02 02

Scientist 12 08 04

STO (T-6) 03 02 01

Technician (T-1) 02 02 0

AO 01 0 01

AAO 02 02 0

AF&AO 01 01 0

Assistant 04 01 03

PA 01 0 01

Stenographer Gr. III 01 01 0

UDC 01 01 0

LDC 04 03 01

SSS 07 05 02

Total 46 30 16

IN-CHARGE AND MEMBERS OF DIFFERENT CELL
Head of Office Ms. Aloli Rengma

Sh. Th. Dipal Meitei
Dr. (Ms.) Saroj Toppo

AAO (Purchase & Stores) Ms. Aloli Rengma
Sh. Th. Dipal Meitei
Dr. Kobu Khate

AAO  (Establishment) Sh. Th. Dipal Meitei
Ms. Aloli Rengma
Dr. Kobu Khate

DDO Sh. Th. Dipal Meitei
Ms. Aloli Rengma
Dr. Jayanta Kumar Chamuah

Cashier Ms. Arenla Ozukum
Sh. Surjit Kumar

AF&AO Sh. Utpal Ghosh
Dr. S. S. Hanah
Dr. Kezhavituo Vupru

Estate – I 
(Security)

Dr. Kezhavituo Vupru
Dr. Kobu Khate
Sh. Surjit Kumar
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Estate – II
(Pump House)

Dr. Kobu Khate
Dr. Kezhavituo Vupru

Estate –III 
(Office lawn & Garden maintenance)

Sh. Surjit Kumar
Ms. Aloli Rengma

Farm Dr. Kobu Khate
Dr. S. S. Hanah
Dr. (Ms.) Laishram Sunitibala Devi

Guest House Dr. Kobu Khate
Sh. Th. Dipal Meitei

Caretaker (Guest House) Sh. Shatrughan Verma
Sh. Surjit Kumar

Library
(Including CeRA)

Dr. Vivek Joshi
Dr. (Ms.) Saroj Toppo

ARIS/ITMU/Innovation/IPR Cell Dr. Jayanta Kumar Chamuah
Dr. H. Lalzampuia

Bio-Safety Cell Dr. H. Lalzampuia
Dr. Jayanta Kumar Chamuah

Data Cell Dr. Jayanta Kumar Chamuah
Dr. M. H. Khan
Dr. Vikram R.

Hindi Cell Dr. Vivek Joshi
Dr. M. H. Khan
Sh. Surjit Kumar

PME Cell Dr. M. H. Khan
Dr. (Ms.) Laishram Sunitibala Devi

RTI Cell Dr. M. H. Khan
Dr. Kobu Khate

Sports Cell Dr. H. Lalzampuia
Dr. S. S. Hanah

Tribal Sub-Plan (TSP) Cell Dr. S. S. Hanah
Sh. Kamni Paia Biam
Dr. M. H. Khan

Vehicle Cell – I
(Office Vehicles including Generators)

Sh. Th. Dipal Meitei
Sh. Surjit Kumar

Vehicle Cell – II
(Tractors)

Dr. Kobu Khate
Dr. Kezhavituo Vupru

HRD, Nodal Officer Dr. S. S. Hanah
Dr. H. Lalzampuia

Seminar & Meeting Hall Dr. Vikram R.
Sh. Kamni Paia Biam

Swachh Bharat Mission Dr. Kobu Khate

Extension Cell Sh. Kamni Paia Biam

CIF Lab Dr. H. Lalzampuia
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 Institute Management Committee (IMC)
Position Name and designation
Chairman
(Director, ICAR-NRC on Mithun) Dr. Abhijit Mitra
Member
(Representative of the State Govt. in which the Institute is 
located to be nominated by President, ICAR)

Director, Dept. of Vety. & Animal Husbandry, Kohima, 
Govt. of Nagaland.

Member 
(A representative of any other state govt. concerned with 
the research in the Institute nominated by President, 
ICAR)

Director, Dept. of Vety. & Animal Husbandry, Govt. of 
Manipur. 

Member
(A representative of the Agricultural University under the 
jurisdiction nominated by the President, ICAR)

Dean, College of Veterinary Sciences & A. H., CAU, Jalukie, 
Peren District, Nagaland.

Member
(Four scientists of Council’s Institutes to be nominated by 
the DG)

Dr. Subodh Kumar, Principal Scientist, AGB Division, 
Indian Veterinary Research Institute, Izatnagar, U. P.
Dr. D. T. Pal, Principal Scientist (Animal Nutrition) 
National Institute of Animal Nutrition and Physiology, 
Adugodi, Bangalore, Karnataka.
Dr. Arnab Sen, Principal Scientist & Head, ICAR, Research 
Complex for NEH Region, Barapani, Meghalaya.
Dr. K. P. Ramesha, Principal Scientist & Head, Southern 
Regional Station, NDRI, Bengaluru.

Member
(Two non-official person representative of Agricultural 
Rural interest nominated by the President, ICAR)

Dr. M. Chandemo Lotha, Dimapur.
Sh. Akok Walling, Mokokchung, Nagaland.

Member
(The Financial Advisor of the Council or DARE or the 
Account Officer of the same or another Institute)

Sh. Prabhat Kumar Nayak, AF&AO, ICAR-NRC on Pig, 
Guwahati, Assam.

Member Secretary
(Assistant Administrative Officer)

Ms. Aloli Rengma, AAO, ICAR-NRC on Mithun, 
Medziphema, Nagaland.

Member
ADG (AP & B), ICAR, Krishi Bhavan, New Delhi

Dr. R. S. Gandhi, ADG (AP&B), ICAR Krishi Bhavan, New 
Delhi.

12th Research Advisory Committee (RAC) w.e.f. 18.12.2018
Position Name and Designation
Chairman
(An eminent scientist from outside the ICAR system 
nominated by the DG, ICAR)

Dr. Surender Lal Goswami, Chairman, RAC, ZC 590, 1st 
Floor CSD City, Sector-45, Karnal-132001.

Members
(4-5 external experts: ex-retired scientist of ICAR 
representing the major areas of the research development 
programme nominated by the DG, ICAR)

Dr. N. Kondaiah, Former Director, ICAR-NRC on Meat, 
Hyderabad.
Dr. R. N. Goswami, Former DEAN, F. V. Sciences, AAU, 
Khanapara.
Dr. Probodh Borah, Coordinator, BIF & Head, Dept. of 
Animal Biotechnology, C. V. Sc. Khanapara, Guwahati.
Dr. J. R. Rao, Former Principal Scientist & Head, Hyderabad.

Member 
(Director of the Institute)

Dr. Abhijit Mitra, Director, ICAR-NRC on Mithun, 
Medziphema, Nagaland.

Member
(Two non-official persons representative Agricultural rural 
interest to be nominated by the President, ICAR)

 
Dr. M. Chandemo Lotha, Dimapur
Sh. Akok Walling, Mokokchung.

Member Secretary Dr. M. H. Khan, Principal Scientist, ICAR-NRC on 
Mithun, Medziphema, Nagaland.
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Institute Research Committee (IRC)
Position Name and Designation
Chairman Dr. Abhijit Mitra, Director, ICAR-NRC on Mithun, Medziphema, Nagaland.
Members All the Scientists of ICAR-NRC on Mithun, Medziphema, Nagaland.
Member Secretary Dr. M. H. Khan, Principal Scientist, ICAR-NRC on Mithun, Medziphema, Nagaland.

Quinnquennial Review Team (QRT) 
Position Name and Designation

Chairman Dr. S. P. S Ahlawat, Former Director, IVRI and Former Vice-Chancellor, Vikram University, Ujjain; 
42, Surender Nagar, Phase-I, Jansath Road, Muzaffarnagar-251001.

Member Dr. K. S. Risam, Director of Extension, SKUAST, Jammu & Kashmir
Member Dr. N. Kondaiah, Former Director, ICAR-NRC on Meat, Hyderabad
Member Dr. J. R. Rao, Former Principal Scientist & Head, Department of Parasitology, IVRI; 302, Emerald, 

My Home Jewel, Madinaguda, Hyderabad-500049 (A.P)
Member Dr. Dyal Singh Chawla, Former Principal Scientist &I/C, CIRB Nabha; H.No.136, Street No.4. 

Sidhu Colony, Bhadson Road, Patiala (Punjab)- 147001
Member Dr. S. V. S Verma, Former Principal Scientist & Head CARI, Izatnagar; 139, Yasoda Kunj, Mavana 

Road, Meerut-250001
Member Secretary Dr. S. Mukherjee, Principal Scientist, ICAR-NRC on Mithun, Medziphema, Nagaland

Institutional Animal Ethics Committee (IAEC)
Reg. NO:267/GO/RBi/L/2000/CPCSEA

Designation in IAEC Name of the IAEC Members
Chairman Dr. Nazrul Haque, Principal Scientist, ICAR-NRC on Mithun, Nagaland
Main Nominee Dr. Gunjan Das, Associate Professor, College of Vety. Sciences and A.H., CAU, Jalukie, Peren 

District, Nagaland
Link Nominee Dr. Amrit Sagar Dehingia, Ushapur, Moranhat, P.O. Moranhat, Sibsagar District, Assam
Scientist from outside of 
the Institute

Dr. P. Chattopadhyay, Scientist, DRDO, Tezpur, Assam

Socially aware Nominee Mr. Lourembam Biswajeet Meitei, Thoubal, Manipur
Scientist In-charge of 
Animal House Facility

Dr. Kobu Khate, CTO, ICAR-NRC on Mithun , Nagaland

Veterinarian Dr. M. H. Khan, Principal Scientist, ICAR-NRC on Mithun , Nagaland
Biological Scientist Dr. J. K. Chamuah, Scientist, ICAR-NRC on Mithun, Nagaland
Member Secretary Dr. Vivek Joshi, Scientist, ICAR-NRC on Mithun , Nagaland

FINANCIAL STATEMENT (April to December, 2019)
SL.NO Head Percentage Allocation (Lakhs) Expenditure (Lakhs)

A  
1 Works 40.87 84.36 34.48
  Equipments 15.47 90.38 13.98
2 Information Technology 29.81 16.54 4.93
3 Library Books and Journals 11.70 10.00 1.17
  Vehicles & Vessels 0.00 0.00 0.00
4 Livestock 0.00 0.00 0.00
  Furniture & fixtures 61.94 18.00 11.15
B Establishment Expenses 80.91 496.89 402.02
C Pension & Other Retirement Benefits
D Traveling Allowance 97.53 19 18.53
i A. Research Expenses 38.77 75.00 29.08
ii B. Operational Expenses 36.18 111.00 40.16
i Infrastructure 100.00 39.72 39.72
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SL.NO Head Percentage Allocation (Lakhs) Expenditure (Lakhs)
ii Communication
  i. Equipments,Vehicles & Others 86.58 12.00 10.39
  ii. Office building 87.10 20.00 17.42
  iii.Residential building 30.40 20.00 6.08
iv Minor Works 100.00 5.00 5.00
v Others (excluding TA) 100.00 87.00 87.00
i  HRD 100.00 4.00 4.00
ii Publicity & Exhibitions 0.00 0.00 0.00
ii Guest House – Maintenance 26.40 5.00 1.32
  Grand total (Capital + Establishment 

+ General)
65.22 1113.89 726.43

  Loans and Advances 0 0

Completed and Ongoing works
List of civil works initiated/completed during 2019

S. No Name of the Deposit Work Estimated Cost (Rs. In lakhs)
1 Construction of Experimental Shed at Medziphema Mithun Farm 25,98,800/-
2 Construction of Borewell one each at ICAR-NRC on Mithun Residential 

Campus and Mithun Farm
34,88,595/-

3 Construction of Bull Shed at Medziphema Mithun Farm 34,52,400/-
4 Construction of Boundary Fencing at Medziphema Mithun Farm 1,73,70,980/-
5 Construction of Abattoir/ Slaughterhouse at Medziphema Mithun Farm 93,64,900/-
6 Construction of Instrument Lab cum Museum (CIF) 1,19,54,000/-
7 Construction of Black Topped Road of 2 km at ICAR-NRC Mithun, Porba 1,16,18,000/-
8 Construction of Semen Collection & Processing Lab with Bull Exerciser at 

Medziphema Mithun Farm
21,99,015/- 

Administrative Reforms
S. No Name of the Deposit Work

1 Public Financial Management System (PFMS): Implemented since August 2017. During the period from 
January 2019 to December, 741 transactions were made

2 Cashless transactions through Swipe Machine and Easy Pay Card: Number of transaction-84
3 MIS-FMS: During 2019, 1398 bills have been prepared through MIS-FMS
4 E- Procurement and GeM implemented: It was started since March 2017. During 2019, 61 orders have been 

placed through GeM and 15 tenders have been placed through CPP Portal.

Institute Grant Expenditure during April to December, 2019 (%)



11

-

/ National Research Centre on Mithun

Animal Genetics and Breeding

Mapping of Indian mithun genome
The first de novo draft genome assembly 

of Indian mithun having better coverage, less 
fragmented, better annotated, and constitutes a 
reasonably complete assembly compared to the 
previously published mithun genome. The 250 
Gigabyte (Gb) high quality reads was generated 
from whole-genome deep sequencing platforms 
and assembled the sequence data using a hybrid 
assembly strategy to create a high quality de novo  
assembly of mithun with 96% recovered as per  
BUSCO analysis. The final genome assembly 
constitutes a total length of 3.00 Gb, contains 
5,015 scaffolds with an N50 value of 1 Mb. Repeat 
sequences constitute around 43.66% of the  
assembly. The genomic alignments between 
mithun to cattle showed that their genomes, as 
expected, are highly conserved. Gene annotation 
identified 28,044 protein-coding genes presented 
in mithun genome. The gene orthologous groups 
of mithun showed a high degree of similarity 
in comparison with other species, while fewer 
mithun specific coding sequences were found 
compared to those in cattle. In nutshell, this 
comprehensive assembly unravelled the genomic 

RESEARCH ACHIEVEMENTS

architecture of mithun to a great extent and will  
provide a reference genome assembly to research 
community to elucidate the evolutionary history of 
mithun across its distinct geographical locations.

Genetic Characterization of Mithun 
Population through Mitochondrial Genome 
Sequencing

Analysis of the mitochondrial genome (mt-
Genome) is a valuable technique to trace the origin 
of a species through maternal inheritance due to its 
typical genetic structure and segregation patterns. A 
study was conducted to characterize the mithun (Bos 
frontalis) populations, which is a unique Bos species 
of North East. Accordingly, whole mitochondrial 
genome sequencing and gene annotation of four 
mithun populations (n=16) was carried out, which 
revealed a closed circular DNA sizing approximately 
17 kb (16441 bp) encoding 13 protein-coding 
polypeptides, 22 tRNA genes, 2 rRNAs and one 
control region, similar to other Bovine mt-Genomes. 
It was found that the arrangement of mitochondrial 
genes of mithun was at par with other Bovine 
species. The phylogenetic analysis using complete 
mt-Genome of the mithun samples revealed both 
genetic similarity and heterozygosity within and 
between populations.   
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16,441 bp

polycistronic transcripts
origin of replication
ribosomal RNAs
transfer RNAs
ORFs
other genes
maturases
ribosomal proteins (LSU)
ribosomal proteins (SSU)
RNA polymerase
cytochrome c biogenesis
ATP synthase
complex IV (cytochrome c oxidase)
complex III (ubichinol cytochrome c reductase)
complex II (succinate dehydrogenase)
complex I (NADH dehydrogenase)

Arrangement of genes in the mitochondrial genome map of Mithun (Bos frontalis)
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Study of ecology, migration, and other 
behaviours of mithuns

Under NMSHE, Mithun ecology and habitat 
was also studied through survey and interactions 
with mithun farmers during field trips. Mithun 
bulls, which are mostly solitary, are diurnal and 
after the sunset they generally come down on the 
roadside, away from the human locality, to rest with 
their herds. 

Social interaction of mithun animals during feeding and resting

Mithun fodder plant Collection, Identification, 
and Documentation

The fodder plants were collected from two 
different districts of Nagaland, namely Kohima and 
Phek districts. From Kohima and Phek district 57 
and 29 plant samples were collected, respectively 
and the local names were noted along with their 
photograph. The use and importance of plants 
were known by consulting village experts who have 
experience and traditional knowledge in using 
those plants for various purposes. The fodders were 
photographed and also herbariums were made for 
further identification from the expert. 

Aconogonum molle

Amomum dealbatum

Musa spp.

Morus spp.
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Saccharum officinarum

Mithun fodder plants identified from different districts of Nagaland

Cucurbita pepo Sechium edule

Animal Nutrition

Profiling gut microbiome of mithun
A study was conducted to understand the 

diversity and density of rumen microbiota in 
mithun. Rumen liquor sample from 6 slaughtered 
adult mithun, 3 animals each reared under semi-
intensive and free-range systems respectively was 
collected. DNA was isolated from all six samples 
and sequenced using next-generation sequencing. 
Results showed that at phylum level 55 microbial 
phyla including bacteria, eukaryote, archaea, and 

viruses identified in all the samples of rumen liquor. 
The number of species was observed to be 15013 
out of which 12091 species were common in both 
the system of rearing. The relative abundance of 
bacteria Prevotella ruminocola was higher followed 
by Fibrobacter succinogenes, Methanobrevibacter 
millerae, Methanobrevibacter YE315, Prevotella 
dentalis, etc. in semi-intensive system. Also, 
the relative abundance of Prevotella ruminocola 
was higher in the free range system followed 
by Fibrobacter succinogenes, Prevotella dentalis, 
Ruminococcus albus, Butyrivibrio hungatei, etc.
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The abundance of Bacillus subtilis and  
Bacteroides spp. among cellulose-degrading was 
higher (P<0.01) in a free-range system with the 
percent fraction read 24.21±0.41 and 30.06±0.54 
compared to that of the semi-intensive system with 
values 19.08±0.33 and 32.34±0.53, respectively. 
Similarly, the level of beta-glucosidase, a 
cellulose-degrading enzyme in terms of reads was 
47.78±4.55 and 22.72±2.92 in the free-range and  
semi-intensive systems, respectively which was 
significantly (P<0.01) different from each other. 
Among tannin degrading bacteria, the prevalence 
of Bacilus subtilis (P<0.01) and Bacillus cereus 
(P<0.05) was significantly higher in the free-range 
system compared to the semi-intensive system 
of rearing. The abundance of methanogenic 
bacteria in terms of percent fraction read was 

10.63±0.41 and 19.63±0.41 in the free-range and 
semi-intensive system, respectively which was 
significantly (P<0.01) different from each other. 
The β-diversity values for archaea (methane-
producing bacteria) population indicated that 
there was a species composition difference 
between semi-intensive and free-range system of 
rearing (NRCMST1, NRCMST2, and NRCMST3 
versus NRCMST4, NRCMST5, and NRCMST6). 
Similarly, the methane-producing enzymes 
like NADP-oxidoreductase, Formyltransferase, 
Formyl Methanofuran-tetrahydro-methanopterin 
formyltransferase, and Tetrahydro-methanopterin 
S-methyltransferase was non-detectable in the  
free-range system compared to 29.83±10.68, 
14.44±4.94, 15.2±4.01, and 33.77±5.36, respectively 
in the semi-intensive system. 

β-diversity values for archaea (methane-producing bacteria) population*

  NRCMST1 NRCMST2 NRCMST3 NRCMST4 NRCMST5 NRCMST6

NRCMST1 0 0.46154 0.1851 0.4253 0.5651 0.4993

NRCMST2 0.4615 0 0.3561 0.7168 0.8000 0.7736

NRCMST3 0.1851 0.3561 0 0.5292 0.6555 0.5842

NRCMST4 0.4253 0.7168 0.5292 0 0.2589 0.3029

NRCMST5 0.5651 0.8000 0.6555 0.2589 0 0.4281

NRCMST6 0.4993 0.7736 0.5842 0.3029 0.4281 0

*β-diversity value ‘0’ signifies two microbial population are same whereas ‘1’ signifies two populations are completely different



15

-

/ National Research Centre on Mithun

Maize production in NEH region for 
sustainable livestock production

The experiment was conducted to compare the 
productivity of sole maize fodder (J 1006), fodder 
maize intercropped with rice bean, and sole rice 
bean. The area under each treatment was 0.5 acre 
with 6 plots (replicates) in each. The fodder was 
sown during April and harvested after 58 days of 
sowing.

Intercropping and its effect on productivity under different cropping system

Parameters Fodder Maize (J 1006) Intercropping Fodder Maize with 
Rice bean

Rice bean

Plantation 17 x 90 cm 25 x 90 cm 11 x 30 cm 

Target population 65000 plants/ha Maize @ 44000 plants/ha
with two rice beans btw maize

303000 plants/ha

Total area 0.5 Acre (in 6 plots) 0.5 Acre (in 6 plots) 0.5 Acre (in 6 plots)

Sowing date 27.04.2019 27.04.2019 27.04.2019

Harvesting date 25.06.2019 25.06.2019 25.06.2019 

Dry matter production (t/ha)* 6.17±0.614b 9.98±0.347a 8.88±0.084a

Dry matter content (%)* 13.82±0.585b 14.36±0.980b 20.75±0.932a

*P<0.05

Sole maize fodder Sole rice bean fodder

 Maize fodder with rice bean

The height of the maize plant during harvesting 
was 223.3±15.23 and 259.4±7.52 cm and the 
number of leaves per plant was 12.6±0.23 and 
13.1±0.38 in sole maize fodder and intercropped 
fodder maize, respectively. The plant height was 
significantly (P<0.05) higher in intercropped fodder 

maize than sole maize fodder. The rice bean plant 
length was 209±26.8 and 270±29.7 cm and the 
leaf-stem ratio was 0.62±0.04 and 0.89±0.06 in sole 
rice bean and intercropped rice bean, respectively. 
The leaf-stem ratio in intercropped rice bean was 
significantly (P<0.05) higher than the sole rice bean. 
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The productivity of fodder on dry matter basis was 
6.17±0.614, 9.98±0.347 and 8.88±0.084 tonnes/ha, 
in sole maize fodder, fodder maize intercropped 
with rice bean and sole rice bean, respectively. The 
productivity was significantly higher (P<0.05) in 
fodder maize intercropped with rice bean and sole 
rice bean than the sole maize fodder group.

A feeding experiment was conducted to 
compare the intake and digestibility of nutrients 
in mithun fed on sole maize fodder, fodder maize 
intercropped with rice bean, and sole rice bean. 
Nine adult male mithun weighing 292.2±9.56 kg 
were divided into 3 groups of 3 animals in each 
in a completely randomized design. In group - I 
animals were fed on sole maize fodder, group - II 
with fodder maize intercropped with rice bean 
and group - III with sole rice bean. The dry matter 

Intercropping and its effect on intake and nutrient utilization

Particulars Group 1
(Maize hay)

Group 2
(Maize hay + Rice bean)

Group 3
(Rice bean)

Live of animals (kg) 283.2±10.96 293.2±18.12 301.5±16.40

Dry matter intake 

(kg/d) 4.33±0.29 4.24±0.17 4.52±0.31

(g/kgW0.75/d) 62.6±2.58 60.4±2.80 62.4±1.79

(Percent live weight) 1.53±0.052 1.47±0.094 1.50±0.023

Dry matter digested (kg) 2.2±0.32 2.4±0.17 2.9±0.20

Dry matter digestibility (%)* 49.2±4.64 54.7±2.62 56.2±1.05

Digestible dry matter production (t /ha)* 3.03±0.313b 5.46±0.434a 4.99±0.045a

*P<0.05

intake was 62.6±2.58, 60.4±2.80 and 62.4±1.79 g 
per kg metabolic body size per day. There was no 
significant difference among the groups in dry 
matter intake. The dry matter digestibility was 
49.2±4.64, 54.7±2.62 and 56.2±2.62 percent in 
groups I, II, and III, respectively. There was no 
significant difference among the groups. Digestible 
dry matter production in sole maize fodder, fodder 
maize intercropped with rice bean, and sole rice 
bean was 3.03±0.313, 5.46±0.434 and 4.99±0.045 t/
ha. Digestible dry matter production fodder maize 
intercropped with rice bean and sole rice bean was 
significantly (P<0.05) higher than sole maize fodder.   
It was concluded that fodder maize intercropped 
with rice bean is better than sole maize fodder in 
terms of digestible dry matter production per unit 
area.

Animal Physiology and Reproduction

Semen collection through electro-ejaculation 
in mithun bulls 

Mithun generally breeds naturally under 
the free-range system. Mithun bulls are very 
shy and usually do not exhibit reproductive and 
mounting behaviour under the semi-intensive 
system. Similarly, mithun cows also do not exhibit 
a prominent sign of standing oestrus. It is very 
difficult to train the bull for mounting over dummy 
and semen collection by AV method. It is even more 
difficult for older bulls and bulls with poor libido. 
Therefore, semen collection by rectal massage 
or electro-ejaculation is the only alternative for 
germplasm conservation. Since the quality of 

semen collected by the rectal massage method is 
comparatively poor than collected by AV method, 
semen collection through electro-ejaculation seems 
to a viable option. 

Electro ejaculation is particularly suited for 
captive species and an estrous female is not required 
to stimulate ejaculation. It is regularly used on bulls 
and rams without sedation or anaesthesia. 

Electro ejaculation is of great value by providing 
a means of extending the use of valuable sires and 
also for routine estimation of the fertility of bulls. 
This technique also gives access to intractable 
herd or stud bulls, and it saves the time and labour 
needed to train the bull to an artificial vagina and 
eliminates the risk to the operator and his assistants. 
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These factors, coupled with advances in electronics, 
have enabled the development and wider usage of 
the electro ejaculator, which is giving satisfactory 
and reliable results with no undesirable side effects.

The study aimed to describe the response 
and characteristics of semen collected by electro-
ejaculation from mithun. Eight mithun bulls of 4-9 
years of age maintained under semi-intensive and 
iso-managerial conditions were selected. Bulls were 
divided into two groups (4 in each group) based 
on age i) young bulls 4-5 years ii) older bulls > 5 
years of age. Bulls’ responses to electro-ejaculation 
and discomfort signs exhibited were recorded. A 
total of 72 ejaculates were collected and semen 
characteristics were studied. Semen was ejaculated 
from all eight animals selected for electro-
ejaculation. Bulls’ response to electro-ejaculation; 
the number of volts at erection, time to erection, 
number of volts at start and end of ejaculation, 
duration of ejaculation, and total time for semen 
collection were studied. Discomfort signs exhibited 
to electro-ejaculation were also recorded. Physical 

and morphological characteristics of semen and 
sperm abnormalities were studied. It may be 
concluded that semen can be collected efficiently 
from mithun by electro-ejaculation. The semen 
characteristics were within the normal range of 
that collected by artificial vagina in mithun and it 
was suitable to incorporate for an assisted breeding 
programme in mithun. There was no significant 
difference in both younger and older groups in 
terms of quality. However, sperm concentration was 
significantly higher in older age groups compared 
to young bulls.

Discomfort signs score exhibited (0=nil, 1=mild, 2=moderate, 
3=severe) by Group I and II

Steps during electro-ejaculation in mithun bulls
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Estrous synchronization and timed AI 
(Fixed Time AI) in mithun 

Synchronization of estrus has the potential to 
shorten the calving season, increase calf uniformity, 
and enhance the possibilities for using AI. The 
primary obstacle in synchronizing estrus and 
achieving optimum pregnancy rates in suckled 
mithun cows is overcoming postpartum anestrus. 
Numerous estrous synchronization protocols 
using PGF2α, GnRH, and/or a progestin have been 
developed that induce cyclicity and successfully 
synchronize estrus in cattle. To further enhance 
the use of estrous synchronization, the protocols 
need to limit time and labor, which can be achieved 
by using protocols that minimize or eliminate the 
detection of estrus by employing fixed-time AI 
(FTAI). The development of FTAI protocols which 
eliminates the detection of estrus, is an attractive 
reproductive management tool. One of the limiting 
factors in the application of artificial insemination 
(AI) in mithun is the difficulty in estrus detection. 
A small number of females exhibit estrus behavior, 
the signs of estrus are discrete, and it occurs mainly 
at night. Therefore, the use of hormonal protocols 
associated with FTAI makes a reproduction in these 
animals more advantageous and practical, especially 
during seasonal anestrus. FTAI is also convenient 
from the farm management point as we can plan the 
calving according to the availability of green fodder 
and favorable season. Co-synch protocol is used for 
estrus synchronization of mithun cows and heifers 
after at least 65 days of parturition in pluriparous 
animals and after attaining maturity (>30 months) 
in case of heifers. In the present study, 25 mithun 
cows were synchronized using Co-synch protocol 
(PGF2α is administered 7 d after GnRH followed 
by a second GnRH injection and FTAI at 48 h). 
Seventeen animals become pregnant after successful 

Semen characteristics of Younger (Gr-I) and older (Gr-II) mithun 
bulls collected through electro-ejaculation

AI with frozen-thawed mithun semen and 12 calves 
were born during the period.

Estrous synchronization and calf born in mithun cows 
(April to December, 2019)

Particulars Value

No. of animals synchronized 25

No. of animal exhibited estrus 20 (80.00%)

No. of animals inseminated 20

No. of animals pregnant 17 

Calf born 12 

Number of calves born through FTAI in mithun

Estrus synchronization and timed AI (FTAI) in mithun from 
2016-17 to 2019

Year-wise details of estrus synchronization and timed AI in mithun

Follicular dynamics study in pubertal 
mithun animals

Ovarian follicular dynamics in cow and 
buffaloe is characterized by waves of follicular 
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growth and regression during the estrous cycle. 
Each wave is preceded by a small increase in serum 
FSH concentrations, leading to the recruitment of 
a pool of follicles within 2 to 5 mm which progress 
development. After the initial growth period, 
a functional dominant follicle is selected and 
subordinate follicles begin atresia in each wave. The 
dominant follicle may undergo atresia or ovulate 
depending on the stage of the estrous cycle. Bovine 
usually shows 2 or 3 follicular waves during the 
estrous cycle. 

Follicular dynamics is one of the most 
important subjects on ovarian physiology and its 
study in correlation with concentrations of steroids 
and gonadotropins during the estrous cycle is 
important for improving assisted reproductive 
technology and fertility. Based on data of such study 
hormonal treatment for Ovum pick up (OPU) or 
Transvaginal oocyte retrieval (TVOR) and Multiple 
ovulation and embryo transfer (MOET) regimes 
would be performed appropriately.

The study aimed to evaluate the follicular 
dynamics in correlation with the changes in 
concentrations of hormones during the estrous cycle 
in pubertal mithun. Ten mithun cyclic heifers of 3-4 
years age maintained under semi-intensive and iso-
managerial conditions were selected. The animals 
were synchronized using two PGF2α hormone 
injections (11-day interval). The estrous behavior 
was evaluated after 48 h of PGF2α injection. The day 
of ovulation was determined by the real-time B mode 
transrectal ultrasonography using a 7.5 MHz probe. 
The day when the dominant follicle disappeared 
and it was replaced by corpus haemorrhagicum was 
determined to be the day of ovulation (Day 0) for 
this experiment. Blood samples were collected daily 
using heparinized vacutainer tubes, samples were 
centrifuged (2000 g for 10 min) and plasma obtained 
was stored at -200C for hormonal estimation.

Livestock Production and Management

Milk flow rate of mithun cow
A pilot study was conducted to study the 

milk flow rate of mithun cow. Five mithun cows 
were selected from the Institute farm which was 
under lactation. Milk let-down was done through 
calf suckling with average let-down time of 58.47 
seconds. Milking time and volume of milk were 
recorded for each animal daily during the morning 
hour and subsequently, the milk flow rate was 
calculated. The average milking time, milk volume, 
and the milk flow rate was observed to be 5.18 
minute, 0.94 litre, and 0.18 kg/minute, respectively.

Ultrasound images of ovary representing different ovarian 
structures: A. Dominant follicle on ovary appearing as Anechoic 
(Black) indicated with yellow arrows and ovarian margin by the 

blue line. B. Developing Corpus luteum (Day 5) appearing as 
hypoechoic; borders indicated by yellow spots along with follicle 

(Anechoic). C. Cystic copus luteum (Day 11).

Milking of mithun cows.

Growth and reproductive performance of 
mithun in different seasons 

The effect of genetic as well as non-genetic 
factors influencing the growth performance of 
mithun was studied. All the available retrospective 
data (parity record: 2000 – 2017 and birth weight 
record: 2013 - 2017) were taken into consideration 
to find out age at first heat (AFH), average weight 
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at first heat (AWFH), age at first calving (AFC), 
maximum weight at birth and calving at different 
seasons. The following were the salient observations 
from the retrospective study. 

•• The average age at first heat (AFH): 937.90±28.51 
days

•• The average weight at first heat (AWFH): 
200.83±7.36 kg

•• The average age at first calving (AFC): 
1274.81±29.01 days

•• Herd average calving interval: 465.95±17.68 
days

•• Season of calving: Maximum calving takes place 
in winter followed by autumn.

•• Birth weight: Winter-18.93±0.43 kg, 
spring-18.95±0.68 kg, summer-19.60±0.55 kg 
and Autumn-20.03±0.33 kg.
The monthly live body weight is recorded to 

find out the growth performance of farm animals. 
The following are the average daily gain (ADG) for 
different categories of animals. 

Average daily gain (g/d) of calves

Sex Male  
(mean±SE) 

Female  
(mean±SE) 

ADG (upto 4 months)* 182±3.23a 
(N=9)

147±4.711b(N=7)

ADG  (up to 8 months)* 200±6.36a 

(N=3)
166±8.50b(N=4)

ADG  (up to 12 months) 194±1.58 
(N=3)

176±11.21(N=4)

*a,b; Value with different superscripts differ significantly (P<0.05)

Average daily gain (g/d) grower and adult (present 
study)

Male Grower (1-3 
years) (mean±SE) 

(N=12)

Adult (4 
years) 

(mean±SE) 
(N=15)

Adult (5 
years) 

(mean±SE) 
(N=7)

ADG  
(g/d)*

197.72±11.24a 142.28±15.02b 98.63±25.01c

*a,b,c; Values with different superscripts differ significantly 
(P<0.05)

Livestock Products Technology

Determination of different wholesale cuts of 
mithun from different age and sex

A study was conducted to determine the yield 
of different carcass cuts in mithun. A total of 16 
healthy mithun males and females with good health 
conditions were selected from the mithun farm and 
were maintained under similar housing, feeding, 
and other managemental conditions. The animals 
available for slaughter under specified age groups 
were transported to Dimapur Municipal Council 
Modern abattoir, located 24 km away from the 
farm in the late evening. At the abattoir, animals 
were given proper rest of 12 hours. The feed was 
withdrawn while maintaining an ad libitum water 
supply. Animals were slaughtered on the next day 
by the traditional halal method. Mithun from four 
different age and sex groups such as G1- Male 
animals with age up to 4 years, G2-Male animals 
with age above 4 to 7 years, G3- Female animals 
with age up to 4 years, G4-Female animals with age 
above 4 to 7 years were compared. The left half of 
the carcass was divided into standard primal cuts. 
The results are presented below. The proportion of 
wholesale cuts (forequarter and hindquarter) did 
not differ significantly (P>0.05) among the groups. 
The yield (%) of chuck, rib, foreshank, brisket, short 
plate, round, short loin, sirloin, and flank was in 
the range of 28.51-30.08, 9.15-9.78, 6.79-6.88, 5.55-
5.63, 4.99-5.21, 24.61-25.15, 8.06-8.35, 8.02-8.87 
and 2.60-2.94, respectively.

Growth curve of different categories of mithun.
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Yield of different wholesale cuts and offal of mithun (Bos frontalis) from different age and sex (mean±SE)

Carcass 
characteristics

Age
Male Female

Up to 4 years >4 to 7 years Up to 4 years >4 to 7 years
G1 G2 G3 G4

Main carcass: Wholesale cuts according to Meat and Livestock Commission standards (MLC, Church and Wood,1991) 
a. Forequarter (% of hot carcass weight)

Chuck (%) 28.98±0.01
(0.57±0.01)

30.08±0.01
(0.58±0.01)

28.51±0.02
(0.56±0.01)

28.62±0.01
(0.56±0.01)

Rib (%) 9.78±0.01
(0.32±0.01)

9.22±0.02
(0.31±0.01)

9.41±0.04
(0.31±0.01)

9.15±0.01
(0.31±0.01)

Fore shank (%) 6.87±0.01
(0.27±0.01)

6.88±0.01
(0.27±0.01)

6.81±0.01
(0.26±0.01)

6.79±0.03
(0.26±0.01)

Brisket (%) 5.62±0.01
(0.24±0.01)

5.63±0.01
(0.24±0.01)

5.57±0.00
(0.24±0.00)

5.55±0.02
(0.24±0.01)

Short plate (%) 5.18±0.00
(0.23±0.00)

5.21±0.01
(0.23±0.01)

4.99±0.05
(0.22±0.01)

5.01±0.02
(0.22±0.01)

b. Hindquarter (% of hot carcass weight)
Round (%) 25.09±0.01

(0.52±0.01)
24.61±0.01
(0.52±0.01)

25.15±0.01
(0.53±0.01)

24.93±0.01
(0.52±0.01)

Short loin (%) 8.06±0.00
(0.29±0.00)

8.12±0.00
(0.29±0.00)

8.22±0.01
(0.29±0.01)

8.35±0.01
(0.29±0.01)

Sir loin (%) 8.02±0.01
(0.29±0.01)

8.41±0.01
(0.29±0.01)

8.70±0.06
(0.30±0.02)

8.87±0.02
(0.30±0.01)

Flank (%) 2.60±0.00
(0.16±0.00)

2.71±0.04
(0.17±0.01)

2.72±0.00
(0.17±0.00)

2.94±0.02
(0.17±0.01)

n=4; Figures in parenthesis denote transformed values; the values are in radians

Chuck

Foreshank and brisket

Rib

Short plate
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Animal Health

Pathological studies of Mecistocirrus 
digitatus infection in naturally infested 
mithun and Phere (cross-bred of mithun)

During the present investigation, the post-
mortem of two dead animals was done, which 
were suffering from Mecistocirrus infestation. The 
entire abomasum was full of red-tinged parasites 
that cause extensive haemorrhages.  To study the 
pathological alteration of parasites infested animals, 
representative tissue samples of the abomasum, 
small intestine, large intestine, spleen, and lungs 
were collected and fixed in 5% formaldehyde 
solution, stained with haematoxylin and eosin 
(Luna,1968) and observed under the microscope. 

In abomasum, adult parasites were embedded 
in mucosa with full of eggs. Section of Abomasum 
tissue was thickened due to an increase in mucous 
glands and mucous secretion. Haemorrhage in 
between the glands, mononuclear cells infiltration 
with prominent eosinophilic infiltration in mucous 

Standard cuts of mithun (Bos frontalis) carcass (Wholesale cuts)

Short loin

Flank

Sirloin

Round

glands as well as hyperplasia and cystic glands 
were noted. Adult parasites were observed in the 
abomasal mucosa. Chronic abomasal inflammation 
with connective tissue proliferation and necrosis; 
embedded eggs and wound healing were observed in 
the mucosal surface. In duodenum denucleation of 
villi was observed along with congestion, ulceration, 
edema, and thickening of the submucosa. Jejunum 
showed erosion of villi in certain areas, adhesion, 
the proliferation of fibrous tissue, the epithelial 
cells with haemorrhage and the infiltration of 
inflammatory cells. There was also evidence of 
polymorphonuclear cell infiltration in the apical 
region of villi, erosion, and necrosis of the apical 
acinar gland of villi in the colon.

In the large intestine, there was necrosis and 
degeneration of colonic villi with loss of normal 
architecture. There was also evidence of fibrous tissue 
proliferation with morphonuclear cell infiltration. 
Apical tips showed degenerative changes, adhesion 
with mild fibrous tissue proliferation. Hyperactivity 
of acinar cells was invariably noted. Lungs 
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manifested pronounced interstitial pneumonia with 
thickening of alveolar septa due to connective tissue 
proliferation. There was a severe thickening of the 
bronchial wall with haemorrhage and connective 
tissue proliferation. Haemorrhages were noted in 
the interstitial space with bulla formation in some 
places. The thickening of interstitial alveolar space 
along with the infiltration of leucocytes around 
the bronchial wall was also observed. In the liver, 
there was congestion in sinusoidal space and 
hepatocyte along with mild haemorrhages. In the 
spleen, there was severe congestion of splenic pulp, 
haemorrhages surrounding the splenic venule with 
signs of depletion.

Histopathology of Mecistocirrus digitatus 
infection

Alveoli are filled with neutrophilic exudates that corresponds to 
the areas of consolidation seen grossly with bronchopneumonia 

(200X H&E)

 Parasitic eggs seen embedded in the mucosal surface with fibrous 
tissue proliferarion with aggregation of mononuclear cells (400X 

H&E)

Section of abomasum showing tissue thickening and glandular 
hyperactivity. Adult parasite are observed in the abomasal mucosa 

(100x H&E). 

Mircosection of abomasum showing connective tissue proliferation 
and necrosis indicating chronic abomasal inflammation and wound 

healing. Parasitic eggs embedded in the mucosal surface (200X H&E)

Colonic villi showing fibrous tissue proliferation with extensive 
morphonuclear cell infiltration (200X H&E)
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 Lliver showing dilated congested central vein (CV) and blood 
sinusoids (200X H&E)

Alveoli are filled with neutrophilic exudates that corresponds to 
the areas of consolidation seen grossly with bronchopneumonia 

(200X H&E)

Congestion of splenic pulp, haemorrhages surrounding the splenic 
venule (200X H&E)

In-vitro screening of foot and mouth disease 
virus serotype “O” in mithun population

To determine the infection status and FMDV 
serotype ‘O’ antibody circulating in the mithun 

population of Nagaland and Arunachal Pradesh, an 
in-vitro screening of antibodies against the FMDV 
serotype “O” was performed in mithun serum 
sample using commercially available ELISA Kit. 
A total of 234 serum samples were collected from 
four different villages and the Institute farm. Out 
of which, 213 samples were from mithun and 21 
numbers of samples were from buffalo. Among all, 
the Institute farm showed the highest percentage of 
mithun positive for the presence of FMDV serotype 
“O” antibody (69%), followed by Porba village 
(66%), Mussolomi village (64%). Besides, 53% of 
mithun calves in institute farm were positive for 
the virus. However, samples from Doimukh village 
of Arunachal Pradesh and Khuwanglang village of 
Mizoram did not show any presence of the virus 
in their mithun population. As against mithun, 
21 numbers of buffaloes from molvom village of 
Nagaland were screened and 17 numbers of animals 
were found to be positive for “O” serotype antibody 
during the present investigation. The test results are 
presented below.

Village wise prevalence of FMDV serotype ‘O’ in mithun and 
buffalo population
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FMD infected animals showing oral lesions and frothy salivation

Phytochemical screening of plants with anti-
leech potential

During qualitative evaluation of all plant 
extracts of aqueous, methanolic and ethanolic, all 

plants were positive for alkaloids, free amino acids, 
glycosides, terpenoids, steroids and reducing sugar. 
However, in case of Saponin, all plant extracts were 
negative except neem and garlic, whereas in case of 
phenols, all plants were positive except garlic and 
ginger.

Effect of lactation on serum electrolytes of 
semi-intensive mithun cows (Bos frontalis)

The milking potential of mithun (Bos frontalis) 
has been explored for superior quality milk. 
However, no baseline data is available on serum 
electrolyte levels of lactating mithun cows reared 
in captivity which may be extremely useful in long 
term conservation and efficient management of 
this unique animal. This study was undertaken to 
quantify serum calcium, inorganic phosphorous, 
magnesium, sodium, potassium, iron, and chloride 
in 20 randomly selected and healthy mithuns 

(lactating and non-lactating). All mineral assays 
were carried out using colorimetric assay kits. 
Significant differences (P<0.05) were observed in 
the levels of Ca, Mg, Na, and K between lactating 
and non-lactating mithuns. However, no significant 
differences (P>0.05) were identified for serum 
concentrations of inorganic P, Fe, and Cl. It was 
concluded that lactation has an effect on serum 

mineral balance and Ca, Mg, Na, and K should be 
supplemented in the diet of semi-intensive mithun 
cows during lactation.

Screening of Intermediate host for snail 
borne disease 

The snails (Indoplanorbis exustus) were collected 
from different water bodies of various villages in 

Biochemical constituents in the herbal plant extracts.

Sl. 
No 

PLANT Neem Garlic Ginger Tobacco Tulsi Soap nut 

Phytochemical A M E A M E A M E A M E A M E A M E 

1. Alkaloids + - + + - + + - + + + + + - + + - + 

2. Free amino acids + + + + + + + + + + + + + + + + + + 

3. Glycosides + - + + - - - + - - + + - + - + + + 

4. Tannins + + + + - + + + + + + + - + + + - + 

5. Flavonoids + + + - - - + + + - + + + + + + + + 

6. Terpenoids + + + + + + + + + + + + + + + + + + 

7. Steroids + - + + + + + + + + + + + + + + + + 

8. Reducing sugars + + + + - - + + + + + - + + - + + - 

9. Saponins + + - - - - - - - - - - - - - + + + 

10. Phenols + + + - - - - - - + + - + + + + - - 

A=Aqueous,  M=Methanolic and  E=Ethanolic
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and around the ICAR-National Research Centre on 
Mithun, Medziphema, Nagaland, and transported 
to the laboratory in water containers. The collected 
snails were identified morphologically based on 
their shell shape and size. The collected snails were 
cleaned with potable clean water to remove dirt and 
debris. The clean snails were placed in a glass tube 
containing clean water and were exposed to the 
morning sunlight for half an hour. Approximately 
2000 snails were examined, out of which 60 snails 
were positive for Echinostome cercariae and were 
identified by morphological findings. 

The cercarial DNA was extracted as per the 
manufacturer’s instruction (Qiagen blood and 
tissue kit, Germany). The DNA was measured in 
Nanodrop Spectrophotometer at the absorbance 
of 260/280 nm. Genomic DNA was diluted to a 
working concentration of 100 ng/µl and 1 µl of this 
dilution was used as a template in a PCR of 50 µl to 
amplify the 550 bp fragment of internal transcribed 
spacer using primers F: 5´- Forward:  gaa tta atg tga 
act gca tac tg-3´ and R: 5´- tga tat gct taa gtt cag cgg 

A cercaria of Echinostome from snail (Indoplanorbis exustus)

g-3´ with Echinostoma revoltum primer – F: E-ITS-5 
(5’ GGA AGT AAA-AGTCGTAACAAG 3’) R: E- 
ITS-4 (5’ TCCTCCGCTT-AGTGATATGC 3’). The 
PCR protocol of 94°C, 5 min (initial denaturation), 
followed by 35 cycles of 94°C, 45 sec (denaturation), 
55°C, 45 sec (annealing), 72°C, 1 min (extension) 
and a final extension of 72°C for 10 min was 
adopted. Nuclease free water was used in negative 
control PCR tubes. The amplification of the PCR 
product was checked by gel electrophoresis using 
1% agarose.

PCR amplification of ITS-2 region of Echinostome cercariae

The purified 550 bp of PCR products were 
sent for custom sequencing to Excelleris Company, 
Ahmedabad, India. The sequence analysis of the 
internal transcribed spacer region showed 95% 
homology with that of E. trivovlis (GQ463127, 
GQ463126, GQ46124), 99% with E. malayanum 
(JF412728, JF412729) and 97% similarity with 
Artyfechinostomum sufratyfex (EF027100). The 
second internal transcribed spacer (ITS2) of 
ribosomal DNA is a useful genetic marker for 
species identification of Echinostome species.

Extension 

Socio-Economic Evaluation of Mithun 
Rearing

The systematic documentation of the role of 
mithun in livelihood security, cost involvement in 
mithun rearing under free-range and the constraints 
encountered in mithun rearing were undertaken. 
Through this study, it was found that mithun due to 
its inherent socio-cultural and economic dynamism 
plays a multidimensional role in the mithun rearing 
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society. Owning mithun gives social (leadership) 
and economic status to the households. They are 
also considered a common means of demonstrating 
wealth, cementing relationships through bride price 
payments, social links, and important in crises. 
Primary data revealed that all mithun rearing 
societies contribute some amount for the health and 
welfare of the mithuns for occasional salt lick, cost 

of fencing, labour involved in fencing the mithun 
rearing area, monthly wages to the herdsman and 
hiring of labour for capturing the mithuns from 
the forest for sale. The concept of zero input can be 
nullified as some amount of investment is required 
for rearing the animal in the community designated 
forest area specified by the village society.
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TRANSFER OF TECHNOLOGY

EXTENSION ACTIVITIES

Interactive Meeting with Officials of Animal 
Husbandry and Veterinary Department

A meeting with officials of the Department of 
Animal Husbandry and Veterinary, Government 
of Manipur was organized in Imphal, Manipur 
on the 5th February, 2019. A total of nine officials 
participated in the meeting along with the Scientists 
of ICAR-NRC on Mithun, Nagaland.

Stakeholders’ Meeting
A stakeholders’ meeting with officials of 

Department of Animal Husbandry and Veterinary, 
Government of Manipur was organized in Imphal, 
Manipur on the 5th February, 2019. A total of nine 
officials participated in the meeting along with the 
Scientists of ICAR-NRC on Mithun.

Establishment of Semi-Intensive Mithun 
Rearing Unit

The traditional belief that mithun can only be 
reared under a free-range ecosystem, has deprived 
the understanding and judgment of the mithun 
farmers about the drawbacks of the traditional 
mithun rearing system. The advantage of minimum 
investment and labor requirement of the traditional 
system is often discounted by the infeasibility of 
the implementation of scientific interventions 
including record keeping, controlled breeding, and 
health care. Also, the denudation in the designated 
mithun forest area due to jhum cultivation and 
other anthropological activities is a strong cry for 
an alternate system for the management of these 
unique bovines. Considering these drawbacks of 
the traditional rearing system, the Institute has 
developed a semi-intensive model and has been 
working unabated to advocate the adoption of this 
model to the mithun farmers in different villages in 
Mithun rearing states.

Arunachal Pradesh: Ledum village, East Siang 
district.

Manipur: Machi village, Tengnoupal district.

Nagaland: Punglwa village, Peren district.

Distribution of material under Scheduled 
Tribe Component-(STC). 

•• On 4th February, 2019 a semi-intensive mithun 
rearing unit was established at Machi village, 
Tengnoupal district of Manipur. Several inputs 
viz.90 rolls of barbed wires, 70 CGI sheets, 10 
pairs of gumboot, 10 raincoats, and one trevis 
were handed over to the Mithun Rearing Society 
of the village for the construction of low-cost 
mithun sheds.
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•• As part of the Institute initiative to promote semi-
intensive rearing of mithun 90 rolls of barbed 
wires, 70 CGI sheets, 10 pairs of gumboot, 10 
raincoats, and one trevis were handed over to 
Ledum Village (East Siang district Arunachal 
Pradesh) Secretary on 12th February, 2019.

•• ICAR-NRC on Mithun, Medziphema, Nagaland, 
had distributed 90 rolls of barb wire, 70 CGI 
sheets along with gumboots and raincoats 
under Institute Scheduled Tribe Component 
(STC) head, on 2nd July 2019 to the Khonoma 
Village Mithun rearing farmers to promote the 
semi-intensive system of mithun rearing. The 
team has also visited the rearing area of the 
forest.

•• Krish Vigyan Kendra (KVK) - Phek and its 
host Institute ICAR-NRC on Mithun organized 
awareness programme and distributed litchi 
tree saplings to double the farmers’ income 
on 21st May 2019. A total of 257 farmers were 
benefited. 

•• On 30th May 2019, the Institute distributed a 
Scheduled Tribe Component (STC)-inputs 
to the mithun farmers of Machi village, 
Tengnoupal district of Manipur, to encourage 
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semi-intensive mithun rearing. A total of 90 
rolls of barbed wires, 70 CGI sheets, 10 pairs 
of gumboot, 10 raincoats, and one trevis were 
handed over to the Mithun Rearing Society 
of the village for the construction of low-cost 
mithun sheds.

•• On 8th June 2019, the Insitute distributed TSP 
inputs such as of barbed wire, CGI sheets along 
with gumboots and  raincoats under Institute 
Scheduled Tribe Component (STC) head, to 
Punglwa village, Peren district of Nagaland to 
promote a semi-intensive system of mithun 
rearing. 

Mithun Mela-cum-Technology Awareness, 
Workshop and Training Programme

•• A Mithun Mela-cum-Technology Awareness 
programme was organized at Bungtungsee 
Kung, Machi Village, Tengnoupal District, 
Manipur in collaboration with Apunba 
Imagi Machashing on 4th February, 2019. A 
Scientist-Farmers interaction was conducted 
about the mithun rearing. A stall was put up 
to showcase the technologies and package of 
practices developed by the Institute. Judging 

competitions were organized to select the best 
mithun bulls, mithun cows, and mithun heifers. 
The programme was attended by more than 300 
farmers.

•• One day Mithun mela-cum-technology 
Awareness Programme was organized in 
Ledum Village, East-Siang District, Arunachal 
Pradesh on 12th February, 2019. The programme 
was jointly organized by ICAR-NRCM and 
the Department of Veterinary and Animal 
Husbandry, Govt. of Arunachal Pradesh, along 
with Ledum Village Authority. The mela was 
attended by more than 400 farmers. More 
than 100 mithuns brought to the mela were 
vaccinated against FMD and BQ.
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•• Krish Vigyan Kendra (KVK)-Phek and its host 
Institute ICAR-NRC on Mithun organized a 
one day “Mithun Mela cum Farmers-Scientist 
Interaction”   in Porba village on 10th June, 
2019. A total of 70 mithuns were brought to 
the mela and were vaccinated against FMD. 
To promote semi-intensive mithun rearing 
several inputs including barbed-wire, CGI 
sheet, gumboots, raincoat, and travis were also 
handed over to the Mithun Rearing Society of 
the village. A Scientist-Farmer Interaction meet 
was also organized. An exhibition displaying 
the traditional attires of the Chakhesang tribe 
was put up by the Chakhesang Women Welfare 
Society and Northeast Network, Chizami. The 
Mela was attended by 418 farmers from Porba, 
Gidemi and Pholami villages.

•• On 15th November 2019, a one-day Awareness 
Workshop on Semi-Intensive Mithun Farming 
was held at Kalimpong District of West Bengal. 
The workshop was jointly organized by ICAR-
National Research Centre on Mithun, Nagaland 
and West Bengal Comprehensive Area 
Development Corporation (WBCADC), Govt. 
of West Bengal. The workshop was part of the 
Institute’s continued effort to propagate mithun 
rearing as a source of livelihood generation 
under Scheduled Tribe Component (STC). 
ICAR-NRC on Mithun also put up an exhibition 
stall displaying the information on what mithun 
is, what it usually feeds on, and the various milk, 
meat, and hide products that can be developed 
from mithun. 

•• ICAR- NRC on Mithun under Scheduled Tribe 
Component (STC) conducted 3 days Hands-on 
training program on Semi-Intensive Mithun 
Farming from 17 to 19th October, 2019 for the 
farmers of Arunachal Pradesh. A total of nine 
mithun farmers from Mai Village, Yachuli 
block, Lower Subansari of Arunachal Pradesh 
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participated in the program. The training 
was part of the Institute’s initiative to create 
awareness among the mithun farmers on 

semi-intensive mithun farming to train them 
on the various aspects of the scientific mithun 
husbandry.

ACHIEVEMENTS OF KRISHI VIGYAN 
KENDRA, PHEK 

Krishi Vigyan Kendra, Phek was established in 
Porba village by the Indian Council of Agricultural 
Research (ICAR) under the aegis of ICAR-NRC 
on Mithun, Medziphema, Nagaland in 2003 to 
augment the farmers of the district with latest 
technological knowledge to reduce the time lag 
between technology generation and its transfer to 

the farmers’ field for increasing production and 
achieving sustainability. The mandates of Krishi 
Vigyan Kendra are imparting training, conducting 
on-farm testing (OFT), demonstrating proven 
technologies of agriculture and allied sectors, and 
organizing various extension activities for the 
farmers, rural youth, and extension personnel of the 
district. The activities carried out during 2019 are 
given below.

Training and extension activities conducted

Training programmes

Number of Courses Number of Participants 

Clientele Targets Achievement Targets Achievement 

Farmers 33 40 815 1055

Rural youth 14 18 330 395

Extension. Functionaries 4 5 55 56

Total 51 63 1200 1506

Extension activities 

Number of activities Number of participants 

Targets Achievement Targets Achievement 

146 202 760 1976

Vocational training programmes conducted 

Thematic area Date (Duration) Training title Participants

Male Female Total

Post Harvest 
technology

10-12-2019-13-12-2019 (4 days) Post-harvest management of 
fruits and vegetables

1 9 10

Soil management 20-09-2019 to 24-09-2019 (5 days) Vermiculture and vermicompost 
production

6 9 15
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Sponsored training programmes conducted

Date (From- 
To)

Duration 
(days)

Title of  Training No. of Participants Sponsoring 
Agency

Amount of Fund 
Received (Rs.)M F T

14-03-2019 to
 20-03-2019

7 STRY on organic agriculture 18 8 26 MANAGE,
Hyderabad

42000.00

09-04-2019 1 Awareness and training 
programme on nutri-sensitive 
agricultural research innovation

46 79 125 ICAR -

09-04-2019 1 Value added production in 
maize

46 79 125 ICAR -

10-04-2019 1 Method demonstration on 
biological waste management 
under NARI

4 6 10 ICAR -

12-04-2019

1

Training cum method 
demonstration on soymilk 
preparation

2 8 10 ICAR -

12-06-2019 to 
15-06-2019

4 Exposure tour of prospective 
duck farmers of Phek, Nagaland 
to Karbi Anglong Assam

7 13 20 NABARD 100000.00

23-08-2019 1 Training of SHG leaders & 
members on agriculture & 
livestock marketing

0 19 19 NABARD -

28-08-2019 1 Lecture delivered on livestock 
production economics during 
one-day sensitization for 
Bankers (Block Level)

9 0 09 NABARD -

06-09-2019 1 Lecture delivered on 
commercial poultry farming 
and marketing during one-day 
sensitization programme of 
SHG leaders

03 17 20 NABARD -

11-09-2019 1 Launching of National Animal 
Disease Control Program & 
“Swachhta Hi Sewa”

64 24 92 DAHD -

26-09-2019
 to 03-10-2019

8 STRY on soil conservation 15 11 26 MANAGE 
Hyderabad

42000.00

24-10-2019
to 02-11-2019

10 Training cum demonstration on 
nutritional gardening

25 102 137 ICAR 50000

On-Farm Trials (OFT) and Frontline Demonstrations (FLD)

Discipline On-Farm Trials Frontline Demonstrations

Crop / Enterprise No. of 
Technology

No of 
Trials

Crop / Enterprise No. of 
Technology

No of 
Demonstration

Agronomy Paddy 1 4 Quality Protein 
Maize(QPM)

1 20

Rajmah 1 4 Field pea 1 20

Horticulture French bean, Kiwi 2 8    Low-cost 
polyhouse  for 

tomato, King chilli 
and mandarin

2 8



34

-

/ Annual Report 2019

Discipline On-Farm Trials Frontline Demonstrations

Crop / Enterprise No. of 
Technology

No of 
Trials

Crop / Enterprise No. of 
Technology

No of 
Demonstration

Soil Science Assessment of organic 
sources on growth and 
yield of broccoli Var. 
KTS-1

1 3 French bean 1 3

Assessment of the 
application of beneficial 
microbes in paddy 

1 3 Vermicomposting 1 10 units

Animal 
Science

Feeding of balanced 
ration in backyard 
chicken with an 
available resource using 
computer software 
Make Feed 

1 8 Poultry nutrition 1 8 units

Performance evaluation 
of crossbred Rani 
(HampsirexGhungroo) 
under the climatic 
condition of Phek

1 8 Breed evaluation 1 8 units

Popularization of dual-purpose poultry Srinidhi 1 20 units

NICRA Project
Under NICRA project at Thipuzumi, K. Basa, 

Kikruma and Phusachodu villages, 12 training 
and demonstration programmes on agriculture 
and allied sectors were conducted with a total of 
272 participants comprising of 88 males and 184 
females.

Kisan Mela cum exhibition and field visit was conducted at 
Government High School, Thipuzu comprising of 148 school 

children from K Basa, Thipuzu and Phusachodu

Training on field pea cultivation at NICRA village Kikruma

Demonstration on Improved production technology of field pea at 
Phusachadu village

Exhibition at Thipuzumi village under NICRA
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‘Mera Gaon Mera Gaurav’
A farmer-oriented programme initiated by GOI 

under which three training programmes on soil 
health management package and practice in potato 
importance of crop diversification for sustainable 
agriculture and onion production technology was 
conducted in Khezakeno and Yoruba with a total of 
109 participants.

AGRONOMY 
Under Agronomy, two numbers of ‘On-Farm 

Trials’ were conducted to assess the SRI technology 
in paddy variety CR Dhan 310 and performance 
of Rajma variety Arun in different villages of 
Phek district benefitting 8 farmers. In Front Line 
Demonstration, Quality protein maize variety 
HQPM 1 and Field pea variety Aman were taken up 
for popularization benefitting 40 farmers. 

FLD on Popularization of Quality Protein Maize variety HQPM1. 
The yield recorded was 40.35 qtl/ha.

OFT on Varietal evaluation of paddy variety CR Dhan 310 under 
SRI. The crop recorded a yield of 32.21 qtl/ha

OFT on evaluation of rajma variety Arun

FLD on popularization of field pea variety Aman.

HORTICULTURE
Under Horticulture division two “on-farm 

trials” were conducted on French bean and Kiwi in 
two villages of Phek district benefiting 8 farmers. 
Front line demonstrations on King chilli and 
tomato under lowcost polyhouse was conducted in 
various villages of the district. Demonstration on 
the rejuvenation of declining mandarin orchards 
was conducted at Lower Khomi village benefitting 
3 farmers.
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SOIL SCIENCE
Under the soil science division, on-farm trials 

were conducted to assess the effect of organic 
nutrient management in broccoli and the effect 
of beneficial microbes in padding. Six trials were 
conducted in farmers’ fields in different villages. 
Two numbers of demonstrations were conducted 
under the FLD programme. The popularization of 
low-cost vermicomposting technology for flower 
growers, vegetable grower farmers, and Assam Rifles 
personnel at Pfutsero and biofertilizer application in 
French bean variety Anupam.

OFT on Performance of French bean variety Arka Sharath and 
Arka Arjun. The results showed an yield (t/ha) of 11.35 and 10.5, 

respectively

OFT on Partial protection of Kiwi for organic farming using 50% 
shade net. The trial was conducted in Thipuzu village.

FLD on tomato variety Arka Rakshak production under lowcost 
polyhouse

FLD on Rejuvenation of declining Khasi mandarin orchards at 
Lower Khomi village.

FLD on King chilli production under lowcost polyhouse at Rikizu

OFT on assessment of organic sources of nutrient in broccoli 
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OFT on effect of organic management in paddy variety Local

FLD on Low-cost HDPE Vermicomposting at Assam Rifle unit 
Pfutsero and farmer’s field

FLD on seed treatment of French bean with biofertilizer

KVK Phek is also engaged in the analysis of soil 
and water sample of farmers from different villages 
and distribution of soil health cards.

Soil Sample Analysis / Soil Health Cards (SHCs)

S. 
No. 

Samples 
tested/ Analysed 

Sample 
(No.) 

Farmer 
beneficiaries 

Village
 covered 

1. Soil sample 200 250 4

2. Water sample 10 10 2 

Total 210 260 6

ANIMAL SCIENCE
Under Animal Science division, on-farm trials 

(OFT) were conducted to assess the effectiveness 
of feeding balanced ration in backyard chicken 
with an available resource using computer software 
‘Make feed poultry’. Another OFT was conducted 
to evaluate the performance of crossbred pig Rani 
(Hampshire x Ghungroo) under the climatic 
condition of Phek. Eight trials were conducted in 
a farmer’s field in different villages for each OFT. 
The demonstration was conducted under the FLD 
programme entitled Popularization of dual-purpose 
poultry Srinidhi in the Phek district of Nagaland. A 
total of 20 demonstrations were conducted under 
the programme
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Popularization of dual purpose poultry Srinidhi in Phek district of 
Nagaland (FLD)

OFT on Feeding of balanced ration in backyard chicken, with 
available resource using computer software ‘Make feed Poultry’

Extension activities and celebration of important days

Animal Health cum Vacciantion Camp at Runguzu Village Duck Farmers of Phek district exposure tour to Karbi Anglong 
Assam 12 to 15th June 2019

One Day Workshop on Vaccination, Health Managment and 
Artificial Insemination-tools to enhance livestock productivity

Animal Health cum Vaccination camp under TSP at U. Khomi 
Village, Phek

Diagnostic VisitsLecture delivered on livestock production economics during one 
day sensitization for Bankers (Block Level), NABARD Sponsored
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Fertilizer awareness week organized at KVK Phek

Method demonstration on nursery raising for Nutritional 
Gardening at Upper Khomi village

Lecture delivered on Soil health management during Summer 
Farm School organised by NEN, Chizami 

Web-casting of Hon’ble Prime Minister on 11th September 2019 Parthenium awareness week observed at KVK office

Kisan Diwas (Farmers’ Day) programme under Swachhata 
Pakhwada organized at KVK Phek

Awareness campaign on Plastic waste at Bethel School, Porba.

Kisan Mela sponsored by ATMA, Phek 
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Celebration of Constitution Day Celebration of World Soil Day at Pfutsero

Lecture delivered on wet composting organised by Pfutsero Town 
Council in collaboration with Nagaland Pollution Control Board 

Kisan Mela at Tseminyu town organised by KVK Kohima

Training for extension functionaries under Chazoba sub-division.

One day refresher course for NGOs organised by NABARD

Scientist-Farmers interaction at Yoruba village sponsored by 
ATMA
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SUCCESS STORIES

1. Dual cropping in maize: farmers harvest 
twice a year

A community-based farmers of Yoruba village 
of Phek district headed by Mr. Vetatso, has taken 
dual cropping in maize and in doing so they have 
greatly inspired other fellow farmers of the District. 
In reality, no farmers have ever managed two 
harvests of maize in a year, however, Mr Vetatso 
and his friends decided to attempt for dual cropping 
in the community-based farm. KVK Phek under 
the Agronomy division introduced the quality 
protein maize variety HQPM 1. Capacity building 
programmes and hands-on demonstrations were 
imparted to the farmers regarding the recommended 
package and practices of QPM. The first maize seeds 
(Quality protein maize variety (HQPM 1) given by 

KVK Phek, were sown in April and harvested in 
September. The local cultivar maize was affected 
by ‘fall armyworm’ as the crops were sown early 
i.e., in the second fortnight of February. On the 
other hand, the QPM crop was not affected as 
precautionary measures were taken for the pest 
control. From 1 hectare area of jhum field, the 
yield recorded was 40.35 qtl/ha. After the harvest 
of QPM, dual cropping of the same crop variety 
was sown in October as Rabi maize crop. The crop 
performance was at par with the kharif season crop. 
However, the yield recorded was 33.73 qtl/ha which 
was lower than the first crop. But the farmers got 
better economic returns from the second crop. The 
members of the farming community have gained 
experience and also have been encouraged to follow 
dual cropping of QPM again in the next season.

Capacity building programme on QPM at Yoruba village

Hands on demonstration on QPM at Yoruba village Hands on demonstration on QPM at Yoruba village

Input distribution at Yoruba village
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2. Semi-Intensive Mithun Farming: Way to 
doubling farmers’ income

Status before intervention

Mithun farming is a remunerative and 
sustainable livestock enterprise. Mithun farming 
was traditionally practiced by most of the villages of 
Phek District. However, with the dwindling forest 
cover and increased demand for food grains, free-
range mithun farming was abandoned by many 
villages. Gidemi village (adopted under Doubling 
Farmers Income by 2022) also had to abandon 
mithun farming 3 decades ago due to raising 
mithun-human and human-human conflicts.  

How farmers approached KVK

The members Village Council and Village 
Development Board, Gidemi approached KVK-
Phek to re-establish mithun farming in a scientific 
method. 

KVK Intervention-methodology

Semi-Intensive Mithun Farming under doubling 
farmers Income by 2022 was taken up in Gidemi 
village following MOU between VCC Gidemi Village 
and ICAR-NRC on Mithun. The Community forest 
was allotted by the Village Council was demarcated, 
mapped (by GPS), and fenced accordingly with 80 
rolls of barbed wire provided by our office. Mithun 
resting sheds (2 nos) were also constructed with the 
assistance of 60 nos of CGI sheet made available by 
our Institute under STC programme. Six mithuns 
(one bull & five heifers) were supplied following 
completion of the barbed fence and mithun sheds. 
The labour cost, land development, pond digging, 

Harvesting of 1st crop 2nd Harvested crop 

construction materials (apart from CGI sheets), 
mithun transportation cost, etc. were borne by the 
Village Development Board as mentioned in the 
MOU.

MOU between VCC, Gidemi and ICAR-NRC on Mithun, 
Medziphema

GPS mapping of forest land at Gidemi village allotted for semi-
intensive mithun raising

Village Council members and youths receiving the inputs for 
semi-intensive mithun farming.
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ONGOING RESEARCH PROJECTS

Project Title PI/Co-PI Date of Start Date of 
Completion

Ongoing/
Completed

 Externally funded project

National mission on sustainable 
Himalayan ecosystem (NMSHE) 

DBT Dr. N. Haque May 2015 March 2020 Ongoing

AICRP/ Network project

AICRP on FMD, Network project   ICAR Dr. H. Lalzampiua July 2014 Dec. 2019 Completed

Maize production in NEH region 
for sustainable livestock production 
(Network project)

ICAR Dr. N. Haque Dec 2018 Nov 2020 Ongoing

Institute Project

Profiling  gut microbiome of Mithun ICAR Dr. Saroj Toppo May 2017 Dec. 2019 Completed

Effect of feeding agro-industrial 
by-product based feeds on growth 
performance of mithun and its 
application in field condition

ICAR Dr. N.  Haque May 2017 April 2019 Completed

Characterization of physiochemical 
properties of cervical mucus with 
reference to estrus behavior and 
endocrine profile in mithun

ICAR Dr. M. H. Khan May 2018 Dec.2019 Completed

Ovarian follicular dynamics and 
hormonal  profile in pre-pubertal 
and pubertal mithun 

ICAR Dr. Vikram R June 2019 May  2020 Ongoing

Genetic improvement of growth 
performance of mithun (Bos 
frontalis)

ICAR Dr. S. S. Hanah May 2017 April 2020 Ongoing

Developing weaning strategies in 
mithun (Bos frontalis)

ICAR Dr. Laishram 
Sunitibala Devi

June 2019 May 2020 Ongoing

Phyto-formulation for effective 
control against leech infestation in 
mithun (Bos frontalis)

ICAR Dr. J. K. Chamuah June 2017 Dec. 2019 Completed

Clinico-epidemiological study of 
major subclinical metabolic diseases 
of transition mithun 

ICAR Dr. Vivek Joshi June  2019 May  2020 Ongoing

Immune response profile of FMD 
vaccinated mithun 

ICAR Dr. H.  Lalzampuia June 2019 May  2020 Ongoing

Socio-economic evaluation of 
mithun  rearing

ICAR K. P. Biam June 2019 May 2020 Ongoing
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PUBLICATION

AWARDS AND RECOGNITION

•• Best poster presentation award for the  
research work entitled “Slowrelease exogenous 
melatonin modulates endocrinological profiles 
and scrotal circumference and testicular 
biometrics in mithun bulls” by P. Perumal,  
M. H. Khan, S. Chang, K. Khate and K. Vupru., 
presented during XXXV Annual Convention 
of the ISSAR and International symposium 
on Global Perspective to ‘Enhance Livestock 
Fertility through Modern Reproductive 
Techniques for Doubling Farmers’  
income, held at Veterinary College,  
Namakkal, Tamil Nadu from 18-20th December, 
2019.

•• Vivek Joshi Awarded ‘Intas Young Scientist 

Award (2020)’ by ISVM.

•• Vivek Joshi; Awarded a ‘Certificate of Reviewing’ 
by ‘Small Ruminant Research (Elsevier)’, an 
international journal of high repute in August, 
2019.
•• Vivek Joshi; Inclusion in Reviewer Panel 

of NAAS rated national journals viz.  
International Journal of Livestock Research 
(IJLR), Ruminant Science, Indian Journal of  
Veterinary Medicine and Haryana Veterinarian.
•• Dr. Abhijit Mitra, Director of ICAR-NRC  

on Mithun, Nagaland received Eminent  
Scientist Award” by Samagra Vikas Welfare 
Society held at University of Lucknow  
U. P. on 22nd November, 2019.

Papers in peer reviewed Journal
•• Chamuah J K, Borkotoky D, Amenti, Khate 

K, Hannah S S, Lalchamliani, Raina O K, 
Khan M H and Mitra A. (2019). Molecular 
characterization and histopathological studies 
on Fascilola gigantica in mithun (Bos frontalis). 
Indian Journal of Animal Research. DOI: 
10.18805/ijar.B-3856

•• Chamuah J K, Amenti and Borkotoky D. (2019). 
Pathological Studies of Mecistocirrus digitatus 
infection in naturally infested mithun and 
Phere (Cross breed of mithun).  Indian Journal 
of Animal Research (Accepted).

•• Khan M H, Perumal P, Hazarika S B and 
Ezung E. (2019). Exogenous kisspeptin (kp-
10) resumes cyclicity in postpartum anestrous 
mithun cows. Indian Journal of Animal Sciences, 
89(8): 843-847

•• Mandal R S K, Gupta V K, Joshi V, Kumar S, 
Bhanuprakash A G, Sharma D K and Mondal 
D. (2019). Therapeutic efficacy of aerosolized 
moxifloxacin in respiratory tract infection 
in goats.  Journal of Pharmacognosy and 
Phytochemistry, 8(3), 125-129

•• Mukherjee S, Cai Z, Mukherjee A, Longkumer 
I, Mech M, Vupru K, Khate K, Rajkhowa C, 
Mitra A, Guldbrandtsen B, Lund M S, Sahana 
G. (2019). Whole genome sequence and de 
novo assembly revealed genomic architecture of 
Indian mithun (Bos frontalis). BMC Genomics. 
20(1): 617

•• Pandey D K, De H K, Mishra B K, Kumar P and 
Biam K P. (2019). Livestock diversity in shifting 
cultivation area of North East states in India. 
Indian Journal of Animal Sciences 89(9): 10014-
1016  

•• Mukherjee S, Mukherjee  A, Singh Jasrotia R, 
Jaiswal S, Iquebal M. A, Longkumer I,  Mech 
M, Vupru, K,  Khate, K,  Rajkhowa R, Rai A 
and Kumar. D (2019). Muscle transcriptome 
signature and gene regulatory network analysis 
in two divergent lines of a hilly bovine species 
Mithun (Bos frontalis). Genomics, https://doi.
org/10.1016/j.ygeno.2019.02.004

Chapters in Technical Bulletins/ Popular 
Articles
•• Assangla Hannah Kruja and Shitiri Martina 
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(2019). Impact of frontline demonstration 
of field pea in Phek and Tuensang district of 
Nagaland. Souvenir- Kisan Mela, Sponsored by 
ICAR-VPKAS, Almora. 9th November, 2019. 

•• Biam K. P. and Vikram R. (2019). Disruptive 
technologies in extension and advisory services. 
In: Agrobios Newsletter 18(6): 123-124

•• Biam K. P. (2019). Role of information and 
communication technology in sustainable 
development In: Agrobios Newsletter 18(3): 121

Presentation of Lead paper/Invited lecture 
in Conference/Symposia/Workshop
•• Biam K P and Barman U. (2019). Effectiveness 

of research-extension-farmer linkages of 
agricultural technology management agencies 
in Assam, India. In: VIII International 
Conference on Agricultural Statistics held at 
New Delhi from the 18-21st November, 2019.

•• Lalzampuia H. (2019) “Overview of CRISPR-
Cas9 genome editing”. In: 2 days Hands on 
Training Programme on “Biotech Awareness 
and Advanced Biotechniques for Analysis of 
Molecular Genetics Data for Post Graduate 
Students of NEH Region” at Institue Biotech 
Hub, ICAR-NRC on Mithun, 22-23th March, 
2019.

•• Mukherjee S, Mukherjee A, Longkumer I, 
Haque N,  Vupru K,  Khate K and Mitra A. 
(2019). Genomic characterization of mithun 
populations revealed genetic homogeneity. 
In: XVI SOCDAB National Symposium on 
“Animal Genetic Resources for Food and Social 
Security”, ICAR-NBAGR, 7-8 February, 2019.

•• Mukherjee S, Mukherjee A, Mech M and 
Longkumer I. (2019). 34th  National Training 
Programme on “Tools for Genetic Improvement 
of Animal Welfare and Productivity”, under the 
aegis of Centre of Advanced Faculty Training 
(AG&B) at Animal Genetics & Breeding 
Division, ICAR-National Dairy Research 
Institute, Karnal (Haryana), 25 February - 17 
March, 2019.

•• Perumal P, Khan M H, Chang S, Khate K and 
Vupru K.  (2019). Flaxseed oil modulates 
semen production and its quality profiles and 
freezability in mithun. In: Compendium of 

XXXV Annual Convention of the ISSAR and 
International Symposium on Global perspective 
to Enhance Livestock Fertility through Modern 
Reproductive Techniques for doubling Farmers’ 
Income. Organized by Veterinary College, 
Namakkal, Tamil Nadu, 18 – 20th December, 
2019. Pp 161.

•• Perumal P, Khan M H, Chang S, Khate K and 
Vupru K.  (2019). Flaxseed oil endocrinological 
profiles and scrotal biometric attributes in 
mithun. In: Compendium of XXXV Annual 
Convention of the ISSAR and International 
symposium on Global Perspective to 
Enhance Livestock Fertility through Modern 
reproductive Techniques for Doubling Farmers’ 
Income. Organized by Veterinary College, 
Namakkal, Tamil Nadu, 18 – 20th December, 
2019. Pp 162.

•• Perumal P, Khan M H, Chang S, Khate K and 
Vupru K. (2019). Slow release exogenous 
melatonin on sexual behavior scores and 
antioxidants and oxidative stress profiles in 
mithun bulls. In: Compendium of XXXV 
Annual Convention of the ISSAR and 
International Symposium on Global Perspective 
to Enhance Livestock Fertility through Modern 
Reproductive Techniques for doubling farmers’ 
income. Organized by Veterinary college, 
Namakkal, Tamil Nadu, 18 – 20th December, 
2019. Pp 20.

•• Perumal P, Khan M H, Chang S, Khate K and 
Vupru K. (2019). Slow release exogenous 
melatonin modulates endocrinological profiles 
and scrotal circumference and testicular 
biometrics in mithun bulls. In: Compendium 
of XXXV Annual Convention of the ISSAR and 
International Symposium on Global Perspective 
to Enhance Livestock Fertility through Modern 
Reproductive Techniques for Doubling farmers’ 
income. Organized by Veterinary college, 
Namakkal, Tamil Nadu, 18 – 20th December, 
2019. Pp 150.

•• Saddamhusen M N, Vikram R, Khan 
M H, Ahmed F A and Mitra A. (2019). 
Electroejaculation technique in mithun 
bulls (Bos frontalis): Response and semen 
characteristics. In: Compendium of XXXV 
Annual Convention of the ISSAR and 
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International Symposium on Global Perspective 
to Enhance Livestock Fertility through Modern 
Reproductive Techniques, 18 – 20th December, 
2019. Pp 162.

OTHER SPECIAL DUTY
•• M. H. Khan; Appointed as question paper 

setter for PhD course “Advances in Andrology” 
(VGO-703) by the Dean, CoVSc, CAU, Selesih, 
Mizoram.

•• Vikram R.; Contributed as Rapporteur 
In: Scientific session of XXXV Annual 

convention of the ISSAR and International 
Symposium on Global Perspective to 
Enhance Livestock Fertility through Modern 
Reproductive Techniques for Doubling farmers’  
Income. Organized by Veterinary college, 
Namakkal, Tamil Nadu from 18 – 20th 
December, 2019.

•• Vivek Joshi; Invited by College of Veterinary 
and Animal Husbandry, Jalukie (CAU, Imphal) 
as External Expert for recruitment of Assistant 
Farm Manager (Veterinary) on 17 December, 
2019.

Interactive Workshop on Management of 
Open Water Fisheries in Nagaland

One day interactive workshop on “Open 
water fisheries management in Nagaland” was held 
on 19th July, 2019 at the ICAR-NRC on Mithun, 
Medziphema. The workshop was organized by 
ICAR-Central Inland Fisheries Research Institute, 
Barrackpore, Kolkata in collaboration with the 
Department of Fisheries and Aquatic Resources, 
Government of Nagaland, Kohima & ICAR-NRC 
on Mithun, Medziphema. This workshop was 
attended by dignitaries from different organizations, 

TRAINING AND CAPACITY BUILDING

scientists, DFOs, and progressive farmers. Dr. B. K. 
Das, Director ICAR-CIFRI Barrackpore, and Dr. B. 
K. Bhattacharya were acted as a resource person for 
the event. Mr. Rongsennungba, Additional Director 
Department of Fisheries & Aquatic Resources, Mr. 
Senti Ao Commissioner and Secretary Department 
of Fisheries & Aquatic Resources and Dr. B.K. 
Bhattacharya, ICAR-CIFRI, Regional Centre 
Guwahati also deliberated on the status of open 
water fisheries in Nagaland and scientific fishery 
management of open water fisheries resources of 
Nagaland.
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Training-cum - Awareness Workshop 
on J-Gate@CeRA

One day interactive Training-cum-Awareness 
workshop on J-Gate@Cera was organized at the 
institute on 19th August, 2019. The objective of the 
workshop was to impart knowledge regarding CeRA 

and its utilization. This workshop was attended by 
Scientists from ICAR-NEH Nagaland centre and 
ICAR-KVK Phek along with Institute scientists and 
staff. Mr. Mahendranath Sarkar, Training Manager, 
CeRA, Informatics Publishing Ltd. was the resource 
person for the said event. 

TRAINING UNDER DBT BIOTECH HUB

Hands-on Training on Spreading 
Biotechnology Awareness 

A three days Hands-on training programme on 
“Spreading Biotechnology Awareness among Science 
Graduates in the NEH Region” was organized on 
15th March, 2019 in the Institute under DBT Biotech 

Hub. This training programme was attended by the 
faculty as well as a large number of graduate students 
from Patkai Christian College, Dimapur. The main 
objective of the training programme was to impart 
knowledge on biotechnology awareness among the 
science students of NEH region as envisaged by 
Department of Biotechnology and ICAR-NRC on 
Mithun.
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Hands-on Training on Biotech Awareness 
and Advanced Biotechniques for Analysis of 
Molecular Genetics Data 

The hands-on training programme on 
“Biotech Awareness and Advanced Biotechniques 
for Analysis of Molecular Genetics Data for Post-
Graduate Students of NEH Region” was organized 
in the Institute under DBT Biotech Hub from 22-
23rd March 2019. The training was attended by the 
scientists, staff, as well as Faculty and the large 
number of science students (Ph.D.) from SASRD, 
Nagaland University, Medziphema. The skilled 
and specialized training on various aspects of 
biotechnological techniques were imparted to the 
trainees by scientists of the institute. A written test 
was also conducted to evaluate the trainees. The 
main objective of the training programme was to 

provide biotechnology awareness and to give brief 
exposure of bioinformatics tools available for data 
analysis work to the Ph.D. students of NEH region.

WORKSHOP UNDER ITMU
One Day Workshop on Motivation

ICAR-NRC on Mithun organized one day 
workshop on “Motivation for the Innovative 
Scientific Research Towards the Development” 
was organized on the 19th March, 2019 under the 
National Agricultural Innovation Fund (NAIF) 
Project. Ms. Nuneseno Chase, Manager, Learning 
and Development and Talent Management, Youth-
Net, was the resource person for the said event. 
The scientist from ICAR Research Complex for 
NEH Region, Nagaland Centre as well as all the 
staffs of ICAR- NRC on Mithun participated in 
the workshop. A total of 40 staff participated in the 
programme. 

Workshop on Artificial Intelligence and 
Machine Learning at ICAR- NRC on Mithun

On 28th August 2019, a one day workshop on 
“Artificial Intelligence and Machine Learning’’ was 
organized by ICAR-NRC on Mithun, Nagaland as 
a part of capacity building activity of the Institute 
Technology Management Unit (ITMU) to educate 
and improve the technical and scientific know-how 
in the area of cutting edge technologies.

Professor S. Venugopalan, eminent scientist and 
Director, National Institute of Technology (NIT), 
Chumukidema deliberated on “Automation and 
Robotics in Indian Nuclear Energy Programmes” 
through the various application of the robotic 
system and how it can be used to emulate a human 
brain. Prof. Venugopalon stressed that for India to 
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be a nuclear powerhouse it has to effectively utilize 
its atomic resources. A lecture on “An introduction 
to artificial intelligence and machine learning” was 
also delivered by Dr. Arul Valan, Assitant Professor, 
NIT, Chumukidema. Dr. Abhijit Mitra, Director, 
ICAR-NRC on Mithun gave a brief account of 
his encounter with how Artificial Intelligence has 
revolutionized day to day activities and stressed the 

importance to necessitate active collaboration with 
NIT in the area of nanoscience and bioinformatics. 
A total of 58 participants including students and 
faculties of College of Veterinary Science and 
Animal Husbandry, CAU, Jalukie and SASRD, 
Nagaland University as well as the Scientists and staff 
of  ICAR-NRC on Mithun, Nagaland participated in 
the programme. 

 

Students Facilitated by the Institute
Sl. 
No.

Name of the student University Programme

1 Ms. Tsarila Z. T. Sangtam Department of LPM, SASRD, Nagaland 
University

Ph.D.

2 Ms. Homseng Chowlu Department of LPM, SASRD, Nagaland 
University

Ph.D.

Memorandum of Understanding (MoU) Signed
An MoU has been signed between ICAR-NRC on Mithun, Medziphema, Nagaland, and Faculty of 

Veterinary Science, Assam Agricultural University (AAU), Khanapara, Guwahati for facilitating students’ 
training/postgraduate research. 
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Participation in Conference/Training/ Workshop attended

Sl.
No.

Name of Conferences, Seminars, Workshop and Training Name of the Staffs

(A)  Scientist

1. Attended the CAU Regional Agri Fair 2018-19 on 11th January, 2019 as a Guest of 
Honour in Imphal.

Dr. Abhijit Mitra

2. Attended the round table interaction meeting with DDG-President, Agilent on 23rd 
January 2019 in New Delhi

Dr. Abhijit Mitra

3. Attended in XVI SOCDAB National Symposium on “Animal Genetic Resources for 
Food and Social Security”, ICAR-NBAGR, 7-8th February, 2019.

Dr. S. Mukherjee

4. Attended National Agri-Business Entrepreneurship Conclave” during  9-11th February, 
2019 at ICAR, Umiam.

Dr. T Esther 
Longkumer

5. Attended International Conference on “Agricultural Extension and Advisory Services: 
Innovation to Impact”, held at MANAGE, Hyderabad, on 12-14th February, 2019.

Mr. Kamni Paia Biam

6. Attended the International Seminar on “Animal Products, process & Marketing”, 
Chaired the Technical Session II and delivered a lead paper in the Technical Session 
VI on “Policy’s issues on doubling farmer’s income through animal agriculture, held at 
AAU, Khanapara, Guwahati, on 27th and 28th February, 2019.

Dr. Abhijit Mitra

7. Attended “International Seminar on Animal Agriculture for Doubling Farmers Income: 
Technology, Policy and Strategy Options” held at College of Veterinary Science, Assam 
Agricultural University, Khanapara, Guwahati, 27 -28th February, 2019.

Dr. J. K. Chamuah

8. Attended the inauguration session of seminar of “New Quality Paradigm in NAAC 
Accreditation” at ADP College, Naogoan and District Kisan Mela organized by KVK-
Sonitpur, AAU at Tezpur on 1st March,2019.

Dr. Abhijit Mitra

9. Attended one day National workshop on “Biosecurity for Effective Management of 
Emerging Infetious Disease of Pigs in NER” at ICAR-NRC on Pig dated 23rd March, 
2019.

Dr. H. Lalzampuia

10. Participated in the Brain Storming Session on “Sustainability of Livestock and Fishery 
Production Systems in India: Issues and Indicators” on 20th April 2019 at NDRI, Karnal.

Dr. Abhijit Mitra

11. Attended workshop on “MDP on Priority Setting, Monitoring and Evaluation (PME) of 
Agricultural Research Project” held at NAARM, Hyderabad from 18-23rd July, 2019.

Dr. M. H. Khan

12. Attended one-day training on “Nanopore Sensing and its Application on WGS and 
Metagenomic Sequencing” on 4th August, 2019.

Dr. H. Lalzampuia

13. Attended a meeting on Natural Disaster Resorce Network held at Deputy 
Commissioner Office, Dimapur on 23rd September, 2019.

Dr. S. S. Hanah

14. Review Meeting of ABI/ZTMC/ITMU of Animal Science and Fisheries Science 
Institutes” at NASC complex, New Delhi on  4-5th October, 2019.

Dr. J. K. Chamuah

15. Attended Hands on Training on Seromonitoring under FMDCP by Solid phase 
Competitive ELISA at DFMD regional lab, Bengaluru on 21st to 26th October, 2019.

Dr. H. Lalzampuia

16. Attended “International Seminar on Modern Agriculture Approaches on 21st Century” 
and to receive “ Eminent Scientist Award” by Samagra Vikas Welfare Society held at 
University of Lucknow U. P. on 22nd November, 2019.

Dr. Abhijit Mitra

17. Attended a meeting on e-Naga Summit 2019 with a theme: “Towards Making the 
State of Nagaland a Leader in e-Democracy & Digital Society held at Jotsoma, Kohima 
district, Nagaland on 30th November, 2019. 

Dr. S. S. Hanah
Mr. Kamni Paia Biam

18. Attended the Brain Storming Session organized by NAAS on “Livestock Improvement 
through Artificial Insemination” in NAAS, New Delhi on 6th December, 2019.

Dr. Abhijit Mitra
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Sl.
No.

Name of Conferences, Seminars, Workshop and Training Name of the Staffs

19. Workshop of Nodal Officers of ICAR Research Data Repository for Knowledge 
Management during 10-11th December, 2019.

Dr. J. K. Chamuah

20. Attended XXXV Annual Convention of the ISSAR and International Symposium 
on Global Perspective to Enhance Livestock Fertility through Modern Reproductive 
Techniques for Doubling Farmers’ Income held at Veterinary college, Namakkal, Tamil 
Nadu from 18-20th December, 2019.

Dr.Vikram R.

21. Workshop on “Management of Open Water Fisheries in Nagaland” organized by ICAR-
CIFRI, Barrackpore in collaboration with ICAR-NRC on Mithun, Nagaland. 

All the Scientist of the 
institute

(B) Technical

1. Training on “Hospitality Management” organized by NAARM, Hyderabad, from 26th 
June - 2nd July, 2019.

Dr. Kobu Khate

(C)  Administration

1. Training Programme on “Administrative & Finance Management”, held at ICAR-CIFT, 
Cochin, 13-16th June, 2019.

Mr. Utpal Ghosh

2. Training Workshop for Newly Recruited Administrative Staff of ICAR Institutes 
organized by ICAR-CIFRI, Barrackpore during 02-04th September, 2019.

Mrs. Achuno Solo

3. Training Workshop for Newly Recruited Administrative Staff of ICAR Institutes 
organized by ICAR-CIFRI, Barrackpore during 02-04th September, 2019.

Mr. Shatrughan Verma

4. Training Workshop for Newly Recruited Administrative Staff of ICAR Institutes 
organized by ICAR-CIFRI, Barrackpore during 02-04th September, 2019.

Ms. Sentisangla 
Pongener

5. Training Workshop for newly recruited Administrative staff of ICAR Institute 
organized by ICAR-CIFRI, Barrackpore during 02-04th September, 2019.

Ms. Arenla Ozukum
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DISTINGUISHED VISITORS

•• Prof. A. K. Misra, Head Department of Animal Reproduction, Gynaecology & Obstetrics & Former 
Vice-Chancellor, G. B Pant University of Agriculture and Technology Pantnagar on 28.1.2019.

•• Dr. R. S. Gandhi, ADG (AP & B), ICAR, New Delhi on 28.1.2019.

•• Dr. J. R. Rao, Former Head, Divison of Parasitology, ICAR-Indian Veterinary Research Institute on 
28.1.2019.

•• Dr. N. Kondiah, Former Director, Dr. R. N. Goswami, ex-Dean, College of Veterinary Science, Khanapara 
on 28.1.2019.

•• Dr. Prabodh Bora, Head, Department of Animal Biotechnology, C. V. Sc, Khanapara on 28.1.2019.

•• Mr. Akok Walling, Principal, Wangkhao College, Mon on 29.1.2019.

•• Dr. A. K. Singh, DDG (Horticulture & Crop Science) on 8.3.2019.

•• Prof. S. N. Puri, Former Vice-Chancellor CAU, Imphal on 10.5.2019.

•• Dr. Gajraj Singh, Former Dean, College of Veterinary Sciences and Animal Husbandry, Selesih on 
10.5.2019.

•• Dr. Arunachalam, Scientific Secretary to DG, ICAR on 10.5.2019.

•• Dr. Vineet Bhasin, Principal Scientist (AG&B), Animal Science Division, ICAR, New Delhi on 16.5.2019.

•• Dr. Sedevi Angami (Director), Christian Institute of Health Sciences and Research, Nagaland on 
18.5.2019.

•• Dr. Leishiwon Kumrah (HoD), Dept. of Dermatology, Christian Institute of Health Sciences and 
Research, Nagaland on 18.5.2019.

•• Dr. Sujay Rakshit, Director, ICAR-Indian Institute of Maize Research (IIMR), Ludhiana, Punjab on 
27.5.2019.

•• Dr. Suby S. B., Scientist, Entomology, ICAR-Indian Institute of Maize Research (IIMR), Ludhiana, 
Punjab on 27.5.2019.

•• Dr. Shankar Lal Jat., Scientist, Agronomy, ICAR-Indian Institute of Maize Research (IIMR), Ludhiana, 
Punjab on 27.5.2019.

•• Dr. J. K. Jena, DDG (Fishery & Animal Science), ICAR, Headquarters, New Delhi-11 on 8.6.2019.

•• Shri Alan Gonmei, Commissioner & Secy., Dept. of Vety & A. H. Govt. of Nagaland visited ICAR-NRC 
on Mithun, Medziphema, on 12.07.2019.

•• Dr. B.K. Das Director ICAR-CIFRI Barrackpore visited on 19.07.2019.

•• Professor S. Venugopalan, eminent scientist and Director, National Institute of Technology (NIT), 
Chumukidema on 28.08.2019.

•• Dr. P. S. Pandey, ADG (EP&HS), New Delhi, ICAR Headquarter on 13.09.2019.

•• Dr. S.K. Dwivedi, Director, Defence Research Lab, Tezpur visited the Institute and Mithun farm on 
16.09.2019.

•• Shri Giriraj Singh, Honourable Union Minister of Fisheries, Animal Husbandry and Dairying visited 
ICAR-NRC on Mithun Farm on 09.11.2019.
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GLIMPSES OF THE DISTINGUISHED VISITORS 
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Shri. Giriraj Singh kick-starting the sale of mithun milk
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INSTITUTE STAFF 
Cadre Name Name Designation

RMP Dr. Abhijit Mitra Director

Scientific Dr. Nazrul Haque Principal Scientist

Dr. (Ms.) Saroj Toppo Principal Scientist

Dr. Sabyasachi Mukherjee Principal Scientist

Dr. Meraj Haider Khan Principal Scientist

Dr. Jayanta Kumar Chamuah Scientist

Dr. Sapunii Stephen Hanah Scientist

Dr. (Ms.) Lalchamliani Scientist

Dr. H. Lalzampuia Scientist

Dr. (Ms.) Laishram Sunitibala Devi Scientist

Dr. Vivek Joshi Scientist

Mr. Kamni Paia Biam Scientist

Dr. Vikram R. Scientist

Technical Dr. Kezhavituo Vüprü CTO Animal Science (T-9)

Dr. Kobu Khate CTO Animal Science (T-9)

Mr. Rokongulie Krose Senior Technician (T-3)

Mr. Vizekrol Kikhi Senior Technician (Driver, T-2)

Administration Ms. Aloli Rengma AAO

Mr. Utpal Ghosh AF&AO

Mr. Th. Dipal Meitei AAO

Mr. Surjit Kumar Assistant

Ms. Achuno Solo UDC

Ms. Vikhobeinuo Kiso Stenographer Gr.III

Ms. Sentisangla Pongener LDC

Ms. Arenla Ozukum LDC

Mr. Shatrughan Verma LDC

Supporting Mr. Zakahi SSS

Mr. Vezato SSS

Mr. Povetso SSS

Mr. Thupuvoyi SSS

Mr. Vezhocho SSS

Staff of KVK Dr. D. Borkotoky STO (Animal Science) (T-6)

Ms. Hannah K. Assangla ACTO (Agronomy) (T-7-8)

Ms. T. Esther Longkumer ACTO (Soil Science) (T-7-8)

PERSONNEL
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Cadre Name Name Designation

Mr. Rinku Bharali ACTO (Horticulture) (T-7-8)

Ms. Liza Barua Bharali ACTO (Plant Protection) (T-7-8)

Mr. Nukusa T. Vadeo Technical Officer (Computer Science) (T-5)

Mr. Kenisetuo Chucha Farm Manager (Technical Assistant, T-4)

Mr. K. M. Chusi Assistant

Ms. R. Imsennaro Longchar Jr. Steno cum Computer Operator

Mr. Bodan Ch. Kachari Technical Asstt. (Driver cum Mechanic, T-3)

Mr. Vevo SSS

Mr. Shetsonyi Puro SSS

PROMOTION
S. No. Name Designation Date of Joining

ADMINISTRATION

1. Mr. Shatrughan Verma Lower Division Clerk (LDC) 20.03.2019

2. Mr. Th. Dipal Meitei Assistant Administrative Officer (AAO) 11.09.2019

TRANSFER
S. No. Name Designation Subject Transferred to Date of Transfer

SCIENTIST

1. Dr. Sabyasachi Mukherjee Principal 
Scientist

Animal 
Genetics & 
Breeding

ICAR-National 
Dairy Research 

Institute, Karnal, 
Haryana

03.12.2019
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Animal Genetics and Breeding Section
This section is engaged in the research activities 

on identification, evaluation, characterization, 
and conservation mithun germplasm. Complete 
cytogenetic analysis including karyotyping and 
different chromosomal bandings (C-banding and 
R-Banding) carried out in the section revealed that 
the normal diploid number of mithun was 58 XX 
and 58 XY for male and female, respectively. To find 
out the karyotypic evolution of mithun, the FISH 
technique was used on the metaphase chromosome 
of mithun as well as wild ancestral species Gaur. 
Besides, several economically important genes 
including kappa casein, leptin, and growth 
hormones were also characterized.  In the recent 
past. This section also carried out the microsatellite-
based characterization of different mithun 

population and muscle transcriptome analysis. 
Presently, whole-genome sequencing of mithun for 
the construction of a draft genome assembly and 
genomic characterization of mithun using bovine 
HD chip estimating population diversity parameters 
in farm and field mithun population is underway. 

Animal Nutrition 
Identification, nutritional evaluation, and 

preservation of locally available feeds and fodders, 
determination of nutrient requirements, feed 
efficiency, and studies on the rumen microbes of 
mithun are the central areas of research.  Barring 
few, most of the forages that were analyzed for 
their nutrient content, can serve as a good source 
of protein and energy for mithun and contained 

MAIN STATION
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phenolic compounds within the limit. Nutrient 
management by evaluation of various feed 
ingredients, using the suitable technique for its 
preservation with minimization of nutrient losses 
are also given due importance. Preservation of 
feeds and fodders in the form of feed blocks is a 
unique technique through which desirable feeds 
in balanced form could be offered to animals as 
per their requirements. Attempts have been made 
for developing suitable binders for feed blocks 
using locally available feed ingredients instead of 
inorganic binders. Assessing the macro as well as 
the micro-mineral contents of soil, feeds & fodders, 
and the serum of mithun, an area-specific mineral 
mixture entitled with the trademark ‘µthimin’ has 
been developed. Methods have been developed for 
the preparation of mineral blocks and serving it 
to the animals in forest conditions using mineral 
dispenser fabricated by this Institute. The gut 
microbiome of mithun reared under semi-intensive 
and free-range systems has been compared.        

Animal Physiology and Reproduction
Conservation and propagation of mithun 

germplasm and augmentation of fertility are the 
core area of research. Successfully developed 
superovulation and ETT protocol for mithun and 
produced first embryo transfer calf ‘BHARAT’ on 
27th March 2012. Estrus synchronization with timed 
AI and early induction of puberty in pre-pubertal 
heifers through the administration of neuropeptide 
‘kisspeptin” has been standardized. Artificial 
Insemination (AI) protocol has been optimized by 
the section and is being used successfully under the 
farm as well as in field conditions. Since, August 
2016, AI has been introduced in the Mithun Farm 
of Medziphema. Currently, research understanding 
the basic ovarian physiology by follicular dynamics 
in correlation with endocrine profiling in mithun 
cows and standardization of collection of ejaculates 
by electro-ejaculation in mithun bulls is under 
progress.

Livestock Production and Management
This section has generated information on 

the growth performance of mithun under semi-
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intensive rearing system. At present, two on-going 
projects are focusing on genetic improvement, 
and developing weaning strategies in mithun is 
underprocess.  

Livestock Products Technology 
Mithun is traditionally reared as a meat animal 

and is generally sacrificed for a feast on religious 
and social occasions. However, the potential of 
mithun as a meat animal is yet to be exploited. 
Further, even though, mithun produces only 1 to 1.5 
liter of milk, but its nutraceutical value is yet to be 
determined. One of the mandates of the Institute is 
to conserve and improve mithun for meat and milk. 
Accordingly, researching the frontier areas of meat 
science and to develop value-added products from 
mithun milk and meat is the core area of research of 
this section. Preliminary studies have been carried 
out to study the proximate analysis of mithun meat 
and milk. Several value-added mithun meat and 
milk products developed in the Institute have been 
showcased in farmers’ fields, food festivals, and 
agriculture fare. A technology to process the hide 
of mithun, which is also a delicacy among certain 
tribes, as leather has also been developed. Presently, 
this section is developing appropriate and relevant 
processing technologies for different value-added 

mithun meat products for improving palatability 
and enhancing shelf life.

Animal Health 
This section has generated valuable information 

on the epidemiology of various diseases of mithun 
in the North-Eastern hilly region of India. During 
the past two decades, periodic studies conducted 
at the Institute and the field level survey indicated 
that mithun is also susceptible to a wide variety 
of diseases including viral, bacterial, fungal, and 
parasitic diseases. Many diseases have been recorded 
in clinical form while others have been recorded in 
seroprevalence studies conducted in the Institute 
Farm as well as in the field level survey in mithun 
inhabiting states. This section also prioritized 
developing safe, environment-friendly alternative 
therapeutics for animal health care by screening the 
rich floral biodiversity of NEH. The section is engaged 
in providing health care services to the Institute 
mithun farms at Medziphema and Porba as well as 
advanced diagnostic services to the Department 
of Veterinary & AH, Govt. of Nagaland. Currently, 
studies on phytochemical screening of plants with 
anti-leech potential, immune response profile of 
FMD vaccinated mithun, and major subclinical 
metabolic diseases of transition mithun is underway. 



60

-

/ Annual Report 2019

Extension 
   The Extension section is involved in the transfer 

of technologies developed by the Institute, in the 
field of mithun health, production, and management 
through various extension activities with the help 
of scientists and experts of different sections of the 
Institute. One of the most important activities of 
the section is researching multidimensional socio-
economic and cultural issues related to mithun 
husbandry. The section also performs field extension 
activities mainly to generate inputs for research.  It 
keeps an active liaison with the mithun farmers to 
have a collaborative extension programme for the 
transfer of technologies for the development of 
mithun in the country through feedback provided 
by the farmers. The section has also developed a 
Mithun Mitra Mobile App for its stakeholders. 
The app serves as a single-window delivery system 
for information on Mithun and has a registration 
interface, wherein the mithun farmers can register 
their mithun rearing societies with the institute. 

Bioinformatics Infrastructure Facility
The institutional Level Biotech Hub was 

established in the year 2012 under the special 
scheme for North East India by Department of 
Biotechnology, Government of India. The Institute 
bioinformatics centre is equipped with 100 Mbps 
internet facility, high and medium-end server, and 10 
computers. The center is regularly organizing hands-
on training to the under & post-graduate scholars of 
various institution viz., School of Engineering and 
Technology and Management (SETAM), Nagaland 
University, Patkai Christian College, Dimapur 
and School of Agricultural Sciences and Rural 
Development (SASRD), Medziphema, Nagaland. 

Central Biotech Infrastructure Facility
The facility was created with a special grant 

from Department of Biotechnology, Government of 
India in 2012. This state of the art facility is equipped 
with modern instruments for researching the area 
of molecular biology, reproductive physiology, 
and ethnomedicine. The facility is having Real 
Time-PCR, Gradient PCR, Nanodrop, Biological 
safety cabinet (Class II), Ultracentrifuge, Nucleic 
acid Extractor, Gel Doc, Western Blot and SDS-
PAGE apparatus, Bioanalyzer, Ultrasonicator, CO2 
incubator, Clean Work Station, High-Performance 

Institutional Level Biotech Hubs
The Institutional Level Biotech Hub was 

established during 2011-12 under the special 
scheme for the North Eastern Region of India by 
Department of Biotechnology, Government of 
India. Since inception, the Hub has conducted 15 
hands-on training, eight outreach programmes and 
delivered the eight invited lectures in Undergraduate 
(UG) and Post-graduate (PG) institutions in the 
area of molecular biology and Biotechnology. To 
date, more than 1500 UG and PG students have 
been benefitted.
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Thin-Layer Chromatography (HPTLC), Computer 
Assisted Semen Analyzer (CASA), refrigerated 
centrifuge and deep freezers (-40oC and -80oC). 
The facility is extended for use to all the research 
scholars of NEH and Department of Veterinary & 
AH, Govt. of Nagaland.

Mithun Farm, Medziphema

Management Practices
The mithun in the Institute Farm are reared 

under semi-intensive as well as intensive systems. 
Three hectors of farmland are under fodder 
cultivation where Congo signal, Hybrid Napier, 
Maize, and some fodder trees are grown. Preventive 
measures for prevalent diseases for mithun like 
FMD, BQ, and HS are taken by vaccinating the 
animals. Till 2019, the farm had a total herd size of 
104  mithun comprising of 44 males and 60 females.

Young Stock Adult Total

Male Female Male Female Male Female

17 12 27 48 44 60

New Initiatives

Semi-intensive system of mithun rearing
Traditionally, mithun are reared under a free 

range of forest eco-system where regular care is 
not possible for which many mithun used to die 
from epidemic diseases, predators, and many 
environmental factors. Institute has introduced a 
Semi-intensive system with some refinement as a 
model farm for the rearing of mithun. 

It’s the strong well-built body and sure-footedness 
makes it an excellent specimen for plowing in the 
hills. However, in doing so the mithuns must be 
conditioned and trained. At the Institute Farm, 
young mithuns (age less than two years) were 
selected and trained successfully for work and are 
under regular training for estimating its draught 
capability. Preliminary estimation of the power of 
the trained mithun bulls has been done based on the 
draft and walking speed of the animals.

Utilization of Mithun as Draught Animal
Mithun can be used as a valuable draught 

animal by the farmers in the remote hilly slopes 
where traditional draught animals are not available. 
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Hindi Week Opening Ceremony 2019
fganh lIrkg lekjksg&2019 dk mn~?kkVu eq[; 

vfrfFk lgk;d egkfuns'kd ¼bih o ,p,l½ ekuuh; 
M‚- ih- ,l- ik.Ms ds dj deyksa }kjk jk"Vªh; feFkqu 
vuqlaèkku dsaæ ds lEeysu d{k esa ekuuh; funs'kd 
M‚- vfHkthr fe= dh mifLFkfr esa fnukad 13-09-2019 
dks laiUu gqvkA M‚- ik.Ms us fganh çdks"B ds dk;ksaZ dh 
ljkguk dh vkSj Hkfo"; esa vfèkd ls vf/kd i=kpkj 
fganh esa djus ij cy fn;kA dk;ZØe dk lapkyu 
oSKkfud ,oa çHkkjh] fganh çdks"B M‚- foosd tks'kh  
}kjk fd;k x;kA

Hindi Week-2019 was inaugurated by honorable 
chief guest Dr. P. S. Pandey, ADG (EP & HS) on 
13th Sepember, 2019 in the presence of Dr. Abhijit 
Mitra, Director, ICAR-National Research Centre 
on Mithun. Dr. Pandey appreciated the works of 
Hindi Cell and stressed on adoption of maximum 
correspondence in Hindi in the future. 

LIBRARY

“Knowledge is free at the Library, just bring 
your container”

The Institute is maintaining a small academic 
library to meet the needs of working groups 
specific on Animal Husbandry, Agriculture and 
allied sectors. Storing relevant printed intellectual 
documents and simultaneously upgraded by the 
addition of new books as and when required. 
Daily Newspapers and magazines are procured 
and displayed for readers to provide the culture of 
reading along with information dissemination and 
holistic development.  The facility is being availed 
by employees of the Institute, researchers, students 
from nearby institutions, and others directly or 
indirectly associated with the Institute. Researchers 
have online access through the Consortium of 
e-Resources in Agriculture (CeRA) for scientific 
journals. 

S. 
No.

Particulars Period 
2019

Total

1 Books 55 2044

2 Journals
a) Indian
b) International

-
-

55
07

3 Abstract CD
a) Agris CD
b) Vet CD
c) Beast CD
d) Resource CD
e) Medline
f) Miscellaneous

-
-
-
-
-
-

13
23
08
01
21
17

5 Annual Report/ Research 
Highlights/ Technical Bulletin

2 2
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S. 
No.

Particulars Period 
2019

Total

6 Others publications /Compendium / 
Proceedings 

5 19

7 Thesis 1 13

8 Annual Reports of other Institutes 58 502

ITMU
The Institute Technology Management Unit 

has been constituted in the Institute to promote 
the development of infrastructural facilities for 
registration of intellectual property by facilitating 
the improvement of the legal, institutional, 
administrative framework, to  assist and facilitate 
owners of intellectual property, to conduct training 
and capacity building activities for scientist and 
other research workers. The ITMU unit of NRC 

on Mithun has initiated the filing of Patents, 
Trademark, and Geographical Indication. This cell 
works in consultation with other scientific, designs 
technical and administrative staff for the smooth 
functioning of the unit. In 2019, Institute has got 
patent on “Biopreservation of mithun hide” and 
submitted one design for registration. 

AKMU
This cell provides the IT-based facilities to the 

Institute. It is equipped with networking devices and 
24 hours of uninterrupted power backup systems.  
Presently the cell is responsible for distributing 
internet connectivity to all the sections and officers, 
individual computer systems with colour and black 
& white printing, and scanning facilities. This section 
is also maintaining the website of the Institute.

PORBA, PHEK DISTRICT
The regional research station of NRC on 

Mithun is located at Porba village of Phek district, 
Nagaland. It is 125 km away from ICAR-NRC on 
Mithun, Medziphema. The Scientists from the 
Headquarters used to visit the station from time 
to time to collect biological samples for research 
purposes, organizing health cum vaccination camps, 
other extension activities and to ensure optimal 
functioning of the centre. The station has mithun 

REGIONAL STATION

MISCELLANY

farm with herd strength of 58 and one laboratory 
equipped with primary samples processing facility. 
The station has adopted more than 10 villages 
namely Porba, Gidemi, Pholami, Upper Khomi, 
and Middle Khomi, Mesulomi, Enhulumi, Sakrba, 
Losami, and Thevopisu where regular animal health 
cum vaccination camp are being organized and 
disease diagnostic service are routinely provided. 
The Krishi Vigyan Kendra (KVK-Phek) of the 
Institutes is housed in this campus.

INSTITUTIONAL ACTIVITIES

Republic Day Celebration
The 70th Republic Day was celebrated in the 

Institute on 26th January, 2019. Dr. Abhijit Mitra, 
Director, ICAR-NRC on Mithun unfurled the 
tricolor in the morning with the singing of National 
Anthem. The children and family members of the 
staff also took an active part in the celebration in 
colourful attire.
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12th RAC Meeting
The Institute conducted its 12th RAC Meeting 

on 28th January, 2019. Dr. A. K. Mishra, Chairman 
of the RAC presided over the meeting. All the RAC 
members and scientists of the Institute attended the 
meeting

International Women’s Day Celebration
The staff members of the Institute assembled 

and observed International Women’s day on 8th 
March, 2019. The theme for this year, “Think Equal, 
Build Smart, Innovate Change” and the slogan 
“Better for Balance, Better the World” was displayed 
for wide publicity. The Hon’ble PM addressed on 
this occasion was telecasted live and made available 
to the viewers.

Dr. A.K Mishra, Chairman, ASRB and Dr. R. S Gandhi, ADG, 
Animal Science attending the Institute RAC meeting

IRC Meeting
IRC meeting was held on 16th May, 2019 under 

the Chairmanship of Dr. Abhijit Mitra, Director, in 
the presence of Dr. Vineet Bhasin, Principal Scientist 
(AG&B), Animal Science Division, ICAR, New 
Delhi as an external expert. All Scientists, Technical 
Officers and other staff of the Institute attended the 
meeting. Section-wise presentation of the research 
projects carried out and the achievements of these 
projects were presented. A few new project proposals 
were also presented by individual Scientists.

Visit of School Students
Students of Shalom Public School, Dimapur 

visited the Institute on the 18th May, 2019. The 
visit was part of their educational exposure visit to 
educate and create awareness among the students 
about scientific mithun rearing.
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Foundation Day Celebration
The Institute celebrated its 31st Foundation Day 

on the 8th June 2019 with much dignity and grandeur. 
Dr. Joykrushna Jena, Deputy Director General 
(Fisheries and Animal Science), ICAR, New Delhi 
was the Chief Guest of the programme. Several 
facilities viz. Mithun Bull Shed, Experimental Sheds 
and Fencing of the Mithun Farm were inaugurated. 
The Foundation stone of the Semen Processing Lab 
was also laid, followed by tree plantations in the 
Mithun Farm by the dignitaries.

International Yoga Day
The Institute celebrated International Yoga Day 

on 21st June, 2019 in the campus. All staff members 
participated in this event and different yoga asanas 
were performed under the able guidance of experts 
from Patanjali Yoga Kendra, Dimapur.

Dr. JK Jena, DDG (Fisheries and Animal Science) inaugurating the 
Bull Shed, Experimental Sheds and Fencing of the Mithun Farm 
and addressing the gathering on 31st foundation day celebration.

Senior Veterinary Officials visit NRC on 
Mithun

On 12th July 2019, a delegation of senior 
officials led by Shri Alan Gonmei, Commissioner 
& Secy, Dept. of Vety & A.H., Govt. of Nagaland 
visited ICAR-NRC on Mithun, Medziphema.   On 
11th July, 2019 the delegation called on the Hon’ble 
Union Minister for Fisheries, Animal Husbandry & 
Dairying Shri Giriraj Singh Ji wherein the Hon’ble 
Union Minister has assured all-out support for the 
development of mithun in the state.

Dr. Abhijit Mitra, Director, ICAR-NRC on 
Mithun, Medziphema apprised the delegation that 
Hon’ble Union Minister for Animal Husbandry, 
Dairying & Fisheries, Govt. of India, Shri Giriraj 
Singh Ji, during the last meeting on 20th June 2019 in 
Delhi, has already directed the Institute to develop 
overall livestock policy for the State with special 
emphasis on mithun and pig. In the meeting, the 
modalities for developing the livestock policy of the 
State including the strategies for augmenting the 
fodder production was discussed. And it was agreed 
upon that a Brain Storming Workshop will be 
conducted by ICAR-NRC on Mithun to deliberate 
on the issue during the 1st week of August 2019.  The 
delegation also visited the Institute Mithun Farm. 

In the meeting, the following officials were 
also present: Dr. Budhi Lama, Addl. Director, 
Dept. Of Vety & A. H., Dr. Kuokehebi Gwirie, 
Deputy Director, NLDB, Dr. Zawhel Mekro, Deputy 
Director (Pig), Dr. V. F. Rutsa, Joint Director (Pig), 
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and Dr. Kobu Khate, CTO & Farm I/C, ICAR-NRC 
on Mithun.

Visit of SASRD Students to the Institute
A group of UG students (57) of SASRD, 

Nagaland University guided by two Senior 
Professors visited ICAR-NRC on Mithun on 23rd 
July 2019. They visited the Mithun Farm and 
different laboratories of the Institute. There was 
Scientists-students interactions and the students 
were motivated regarding taking sciences and 
research as their future professions.  

Director’s visit to Hon’ble Governor of 
Nagaland Shri P.B. Acharya.

The Director of ICAR-NRC on Mithun, 
Medziphema, Dr. Abhijit Mitra was called on the 
Hon’ble Governor of Nagaland, Shri P.B. Acharyaji 
at Governor House in Kohima Nagaland on 23rd July, 
2019. The Director submitted the Annual Report of 
ICAR-NRC on Mithun for the year 2018-19 and 
apprises the Hon’ble Governor about the various 
ongoing activities of the Institute. Director, ICAR- 
NRC on Mithun has also expressed his gratitude to 
the Hon’ble outgoing Governor Shri P.B. Acharyaji 
for his guidance for the various activities at the 
Institute. Hon’ble Governor Shri P.B. Acharyaji 
has expressed his satisfaction with the efforts and 
achievements made by the Institute.
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Experts from CGIAR Research Centres 
visited Mithun Institute

On 1st August 2019, team experts from CGIAR 
Research Centres,   Dr. Habibar Rahman,     ILRI 
Regional Representative, South Asia, and former 
Deputy Director General (Animal Science); Dr. V. 
P. Singh, Regional Representative for South Asia, 
CIAT and Dr. U. S. Singh, South Asia Regional 
Coordinator and India Country Representative, CIP 
visited ICAR-National Research Centre on Mithun, 
Medziphema, Nagaland. The team visited Nagaland 
to discuss the opportunity for providing technical 
support associated with livestock component for 

the project FOCUS supported by IFAD to Govt. of 
Nagaland.

The delegation also visited the Institute’s 
Mithun Farm and witnessed the semi-intensive 
mithun rearing being practiced.

Peren district farmers visit to ICAR-NRCM 
Mithun Farm

Farmers from Peren district under ATMA 
“Within state farmers’ exposure tour”, visited Mithun 
Farm of ICAR-NRC on Mithun on 3rd August, 2019 
for in-hand information of mithun rearing under 
the semi-intensive system.
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