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Acronyms 

ET    : Embryo Transfer 

EBVs    : Estimated Breeding Values 

LN2    : Liquid Nitrogen 

AI    : Artificial Insemination 

CAIT    : Community based AI Technician 

MCC/MPU   : Milk Collection Centre/Milk Processing Unit 

CPB    : Contract Piglet Breeders 

DOCs    : Day-old Chicks 

PIT    : Passive Integrated Transponder 

FCU    : Fish Conservation Unit 

TBC    : Trout Breeding Centre 

LU    : Livestock Unit 

SOPs    : Standard Operating Procedures 

GGP    : Great Grand Parents 

GP    : Grand Parents 

PS    : Parent stock 

FMD    : Foot & Mouth Disease 
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Development Centre Strategy Plan 

 

 

 

 

 

 

National Dairy Research and Development 

Centre 

Background 

Dairy development was initiated during 1st Five Year Plan (FYP 1961-66) with induction of 

Jersey, Red Sindhi, Haryana cattle & Murrah buffalo for crossbreeding program. After two 

decades of crossbreeding through use of bulls, National Artificial Insemination Program 

(NAIP) commenced in 1987 at Wangchutaba, Thimphu to implement the Artificial 

Insemination (AI) Program in the country in a planned manner. NAIP was renamed as 

National Livestock Breeding Program (NLBP), later National Dairy Development Centre 

(NDDC) and shifted its base to Yusipang in 2010 which is about 15 km away from Thimphu 

city. The erstwhile NLBP / NDDC have been further renamed as National Dairy Research 

& Development Centre (NDRDC) in 2016 based on recommendation of Organization 

Development exercise of Royal Civil Service Commission (RCSC).  The Center is 

entrusted as an apex body to oversee Dairy Research and Development program in the 

country providing expertise on artificial breeding of dairy cattle, dairy production and post- 

production. The centre is mandated to produce specialized inputs (bovine frozen semen 

and Liquid Nitrogen) for distribution to 109 Artificial Insemination (AI) Outreach Centre 

across 20 dzongkhags of the country to support national cattle breeding program.  

Over the last three decades, to match with the changing technological needs of the 

country, several innovations have been made in dairy research and development front. 

Chronology of evolving intervention made:  

 

¶ Supply of breeding bulls started in 1964 

¶ Commencement of National Artificial Insemination Program in 1987 

¶ Started Community Heifer and Bull Production Program in 2000 for implementation 

of participatory dairy breed improvement program 

¶ Training and deployment of Community AI Technicians started in 2010 

¶ Initiated trial use of sex sorted semen in 2015 

¶ Initiated trials on Embryo Transfer in 2015 

¶ Initiated Progeny Testing Scheme for selection of superior sire/resilient cattle 

breed for Bhutan in 2017  
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Situational Analysis 

Dairy Research and Development Program made concerted efforts for last three decades 

to popularize Artificial Insemination (AI) technology. Amongst others, establishment of 109 

AI Out-reach Centre (AIOS) in 20 Dzongkhags provided uninterrupted AI services. 

Further, training and deployment of Community AI Technicians helped to reach the AI 

services at the farmerôs doorsteps. AI performed has exceeded 1,60,070 (1987-2016) 

resulting in birth of 50,808 improved breed calves. However, considering success rate of 

37% (national average), total progenies recorded should have been 56,910 had there 

been proper recording and hence underestimates progenies born by 14.2%. 

Nevertheless, number of inseminations and progenies born has increased over the year 

which is a sign of success considering convergent factors affecting AI services including 

need to detect heat on time, skills of AI Technicians and semen quality.  

Comparison of AI technology adoption in the four regions of the country revealed that 

western region is ahead in adopting the technology with highest number of progenies 

recorded (35%). East Central Region has lagged behind with adoption rate of 15% while 

other regions are in-between.  

AI success rate is 36%(July 2007-2012) which improved to 38% in 2012- 2016 (Table 1). 

National average success rate for nine years (2007-2016) stands at 37% which is higher 

than 34.3% recorded in Sri Lanka (Wardena, et al. 1998). National average AI 

performed/month/AIOS is 7±1.  

Table 1 AI Success rate in 10th and 11th Five Year Plans 

Region of 
Bhutan 

AI progress 2007-2012 AI progress 2012-2016 

Total AI 
done 

Progeny born Success 
rate (%) 

Total AIError! 
Bookmark 

not defined. 
done 

Progeny born Success rate 
(%) 

Western 9258 3530 38 8378 3221 38 
West Central 6281 2357 38 7633 3068 40 
East central 7219 2032 28 6866 2496 36 
Eastern 9681 3851 40 10716 4037 38 

Average success rate 36 % Average success rate 38 %  
 

Data Source: Dzongkhags AI records. Success rate = (Progeny born / Total AI) x 100 % 

 

The AI technology application augmented by supply of quality breeding bulls have been 

the driving force for breed improvement, facilitating transition of subsistence to a market 

oriented dairy production system. Accordingly, compared to baseline of 29,625MT (2012), 

milk production has increased to 47,270 MT (2016) which is 59.5% higher than the 11th 

FYP baseline (Figure 1). This has resulted in increase in milk self-sufficiency from 63% 

(2012) to 81% (2016). The milk production by 2016 has exceeded the 11th  
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Five Year Plan target of 40,000 MT by 18%. Annual growth of improved cattle population 

by 8.61 % (average) has contributed to it. 

Similarly, per-capita availability of milk has also increased from 113gm/day (2012) to 

169gm/day (2016) i.e. (41.2 kg/annum to 61.6kg/annum) against the FAO 

recommendation of 200gm/person/day (73kg/annum) hence narrowing gap in milk 

demand and supply. 

The increase in availability of milk and milk products is attributed to: 

¶ Pivotal role played by NDRDC and Govt. nucleus farms on timely supply of 

breeding inputs and effort made by dzongkhags to gainfully avail the inputs 

¶ Promotion of organized dairy farming, with 6016 registered farmers1 practising 

improved dairy husbandry practices 

¶ Provision of breeding services; 109 AIOS and supply of breeding bulls2 in areas 

where AI facilities are unavailable  

¶ Sourcing and supply of dairy cattle3 to interested farmers at 30% cost subsidy 

¶ Linking smallholder dairy producers to market by way of establishment of 

infrastructure4 and assisting to explore market, in potential areas for product 

diversification and marketing 

Vision 

Generate knowledge through quality research that supports dairy development thereby 

contributing to sustainable economy of dairy farmers 

Mission 

¶ Improve food and nutritional security through research to enhance productivity of 

dairy products   

 
1Dairy Farmers Groups (DFG)=196,5489 members) and cooperatives (11), 527 members>total=6016 
registered dairy farmers producing average 13kg per day X 365days=28545.920MT annually which is 51% of 
total annual milk production  
2Total 293 bulls in five years 2012-201, average 59 bulls supplied/year from NJBC, to new location/ 
replacement  
3 Total 4885 cattle sourced as of 2018 (3854 in 11th FYP-2012-2018) 
4 MCCs=45, MPUs=40, Dairy Sell Counter=11 and Dairy Processing Plant= 8 (Yoghurt and Ice cream) 

Figure 1 Annual Milk Production 
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¶ Develop and strengthen innovative dairy research programs that align well with 

government plans and priorities to ensure equitable socio- economic development 

¶ Provide coherent mechanisms to efficiently disseminate knowledge and 

technologies to the end users 

Mandates 

¶ Co-ordinate and conduct need based dairy research and establish sound technical 

knowledge on dairy farming  

¶ Produce and meet demand for high quality specialized inputs to accelerate dairy 

breed improvement in the country 

¶ Package and transfer technologies generated through research to the end users 

Function 

¶ Develop and execute screening mechanism to standardize research proposals for 

its soundness, relevance and benefits to the country 

¶ Coordinate and conduct need based research for dairy development in the country  

¶ Conduct needs analysis based on published research findings for introduction of 

new dairy breeds in the country  

¶ Develop and disseminate Standard Operating Procedures & Good Manufacturing 

Practices to enhance dairy production and post production 

¶ Produce and or procure high quality specialized breeding inputs to meet the 

demand for breed improvement 

¶ Manage database of National Cattle Identification System (NCIS), Contract 

Breeding Program, AI and Dairy Technology as tool for research and development. 

¶ Prepare annual budget, targets and performance management for the center 

¶ Coordinate and conduct stakeholder meetings and workshops for activities 

harmonization 

¶ Support the Department of Livestock in formulation of policies, strategies and 

guidelines 

¶ Liaise with national and international agencies for technical collaboration  

Carrying Capacity of Farm 

The centre has 109 acres registered land; out of which 35 acres is used for cultivation of 

fodder crops (30 acres improve pasture and 5 acres under maize cultivation). In total 

estimated 280MT of fodder is produced in a year in 35 acres land giving the annual yield 

of 8MT/acre.  

Approximately 180MT green fodder produced is fed green for six months (May ïOctober). 

Apart from partial grazing, about 27kg/ animal (37AU) is made available to each animal. 

Over 100MT silage is preserved for lean season feeding (November to April). About 10MT 

silage and 25MT of paddy straw is procured annually. Straw is treated with urea to improve 

nutrient quality. Annually 2-3 acres new pasture is developed and available pasture is 

renovated to enhance fodder availability.  
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The average body weight of animals in the farm is 300kg which would require 7.5 kg 

DM/animal/day5. During lean season on an average 16.5 kg silage/day/animal is made 

available providing 5.36 kg Dry Matter (DM)6 to each AU on a daily basis. In addition, to 

meet the nutrient requirement 3kg concentrate is fed throughout the year providing 2.7kg 

DM/day. Total DM made available to each animal is 8.1kg which is above the standard 

requirement. During mid-winter diet is supplemented with 3.5kg straw 

roughage/day/animal7. Based on fodder resource availability including procured fodder, 

maximum carrying capacity of the farm8 is 40 AU. 

Production Capacity of Farm 

Annually the farm produces 27,000 doses (range 25000-30,000) of bovine frozen semen 

worth 3.24 Million when valued at Nu.120/dose (cost of production). Similarly, about 

41,000 liters of Liquid Nitrogen per year worth 2.87 Million at Nu 70 per liter (cost of 

production). 

Farm Management Plan 

Owing to limited carrying capacity of the farm (dry soil, rugged terrain), not all farm areas 

can be cultivated. There is fodder/roughage shortage during lean season which is being 

addressed by increasing area under fodder cultivation annually and procurement of 

additional fodder required. Hence, stock strength manageable at NDRDC is maximum 40 

AU (twenty semen donor bulls and 20 ET cows).  

In order to optimize the stock strength, donor bull is culled as and when 30,000 doses of 

semen are produced or has reach 8 years of age (whichever is earlier) and replaced with 

pedigree selected bulls from Government farms and Contract breeders. Similarly, the 

emerging technologies (ET/Ovum pick up) will be tried ET/ovum pick-up cows are kept 

maximum of 8 years of age. On an average 20% of animals are culled and replaced 

annually. 

Farm Strategy 

The centre will source procure and manage 40 AU 20 ET cows and 20 donor bulls for all 

time to come. Diverse breed of donor bulls (Nublang 5, Pure Jersey 5, Mithun 5 and other 

breed 5) will be maintained under good feeding and management.  

Breeding Strategy 

Superior ET cows and semen donor bulls will be selected based on pedigree (pedigree 

selection) for now and later based on performance of progenies (via progeny testing 

scheme).  

 
5 Standard 2.5kg DM /100 kg body weight 
6 Silage contains 32.5% DM, straw 92.5% DM, 90% DM for concentrate feed  
7 25MT straw =25000kg straw/180 days=139kg available daily for 37AU or 3.7kg per animal per day. 
8110MT silage/180 days/40AU= 16.5kg providing 5.36 DM @ 32.5% DM for silage, supplemented with 3kg 

concentrate feed giving 2.7kg DM (total DM =5.36+2.7kg=8.06 kg/DM/animal/day) 
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 Selection of best Sires and or/quality semen among superior Sires 

1. Progeny Testing Scheme 

In a longer run progeny testing9 scheme shall be applied where feasible as a best 

option for genetic improvement in areas where large number of breed-able female 

in a cluster of villages having access to AI services 

Under Bhutanese smallholder system, Progeny Testing Scheme shall be applied 

in following manner: 

¶ A certain number of young sires shall be selected based on pedigree 

records (dam/sire breed, damôs milk production  

¶ Selected bull shall be used for mating identified cows (several bulls tested 

at one go) 

¶ Daughterôs (bullôs daughters) milk production for one full lactation 

¶ The bullôs Estimated Breeding Value (EBVs) shall be estimated on the 

basis of daughter performance  

¶ Semen will be collected from selected best 10-20% of bulls for further 

mating 

¶ Half sib/ full sib (contemporary/sibling) of top 20% progeny tested bulls 

shall be the replacement stock 

 

2. Pedigree Selection 

In absence of Progeny Testing Scheme, superior bulls shall be selected through 

pedigree selection process which entails selection based on the comparison of 

complete lactation milk yield of the dams in a herd 

Bulls of the dams that produce milk above the herd average and with other good 

attributes of its fitness should be selected for semen processing and /or further 

breeding.  

Frozen Semen Production 

The donor bulls shall be trained for semen collection, semen collected and 

processed using standard operating procedure for frozen semen production and 

stored in semen bank (in Liquid Nitrogen) for future use. The donor bull will be 

replaced as and when it produces 30,000 doses of semen.  

A long-term semen distribution plan will be drawn (9-12 years) and sire lines used 

at Government farms and the regional dzongkhags shall be changed every 2-3 

years and all leftover semen is withdrawn and distributed to other regions to avoid 

inbreeding (1 Annexure 1) 

For planned mating following procedures need to be adopted in the village herd by 

stakeholder involved in AI program shall:  

 
9 Bulls are evaluated on the basis of their daughtersô performance; the process is referred to as progeny 
testing. 
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¶ Strictly implement 12 years semen import/ distribution plan developed (with 3 

years breakup) for supply of semen from a particular sire to a particular region 

of the country. 

¶ Ensure that semen distributed from particular sire lines to a region is replaced 

and remaining doses called back after every three years period and distributed 

to other regions in a rotational basis  

¶ AI Technicians shall ensure that semen is utilized as per the guidelines 

provided by NDRDC to avoid inbreeding and tri-hybridization (e.g. use of exotic 

breed semen only with local breed and its crosses, Mithun semen with local 

cattle and avoiding mixing of three breeds) 

AI /Mating at the Village Farms 

¶ Artificial insemination and natural services shall be used for crossbreeding. 

Maintaining exotic inheritance to optimum level (>75%) is recommended to 

sustain productivity 

¶ To maintain 75% blood level, inter-se mating with bull /semen of equal blood 

level shall be encouraged. 

¶ Contract Heifer and Bull Production Program shall be promoted in potential 

villages to increase availability of crossbred heifers and bulls, multiplier herds. 

For this, dams with appropriate genotype/phenotype shall be selected and 

identified with ear tags. The selected animals shall be inseminated with 

progeny tested imported frozen semen to improve the herd.  

¶ Breeding bulls are exchanged /replaced from other non-related herd before the 

young females in the government farm or village herd reaches sexual maturity 

(every about 3 years) thus avoiding sire-daughter mating.   

¶ Male not fit for breeding shall be castrated before they reach sexual maturity, 

where male and female run together throughout the year especially in the free-

range system in the villages 

Benchmark Setting for Farm 

Based on semen and Liquid Nitrogen (LN2) production capacity of NDRDC (five years 

average) bench mark set is depicted in Table 2. 

Table 2 Benchmark for frozen semen and LN2 production 

Commodity Quantity/Annual 

Frozen semen production (doses) 16000 

Progeny tested semen import (doses) 4000 

LN2 Production (Liters) 

 
 
  

30000 

Animal Welfare Measures 

Animals will be fed and managed well, providing required quantity of feed and water. 

Animal will be provided proper exercise on a daily basis and all five freedoms ensuring 

animal welfare shall be strictly implemented. Considering animal welfare, animal at  
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NDRDC farm are fed adequately and kept in clean sheds. They are vaccinated against 

common diseases, screened regularly for diseases and promptly treated for any sickness. 

The farm animals are prevented from mixing with stray animals to avoid contact and 

disease incursion. However weak boundary fencing is posing a threat to intrusion of stray 

animals that needs consideration along with additional shed for calves and heifers in 

immediate future. 

Way Forward Plans 

In order to meet 11th FYP milk production target of 54,022MT and reach self-sufficiency 

level of 86% in milk and milk products, the focus during 12th FYP shall be to generate 

appropriate dairy farming technologies and better practices so as to improve productivity, 

income and thereby livelihood of small farmers. Besides, support to develop vital 

infrastructure and capacity building of farmer to equip with adequate knowledge can 

ensure sustainable operation of livestock farms. Specifically, strategic move of NDRDC 

during the 12 FYP will be:  

1. Intensify dairy breed improvement program through quality input production  

 

¶ Facilitate production of Artificial Insemination and breeding inputs 

¶ Identify milk shed areas/potential pockets to intensify dairy breed 

improvement program through application of estrous synchronization and 

AI 

¶ Accelerate use of sex sorted/ progeny tested semen and extended 

application of advanced reproductive technologies including embryo 

transfer and ovum pick-ups through appropriate research 

¶ Increase AI coverage in all potential dairy production belts through training 

and deployment of Community based AI technician (CAIT)  

 

2. Foster generation of innovative and resilient dairy farming technologies for 

enhanced dairy product self-sufficiency 

 

¶ Initiate progeny testing scheme and conduct research for long-term 

development of climate resilient breed of dairy cattle  

¶ Study to devise climate smart dairy management practices for sustained 

productivity enhancement 

¶ Create platform for adoption, generation and dissemination of appropriate 

technologies  

 

 

3. Support dairy product diversification based on market information and 

research  

 

¶ Conduct research onproduct diversification and value addition  
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¶ Facilitate developing product standards, branding, price regulation and 

marketing of milk and milk products for enhancement of food safety and 

public health 

¶ Reinforce dairy value chain studies  

 

4. Support establishment of vital infrastructures 

 

¶ Provide technical expertise to establish vital infrastructures such as 

MPUs/MCCs, Product processing plants with required facilities and build 

capacity and empower cooperative members to gainfully manage and 

operate vital infrastructures  

¶ Improve existing facilities of National Semen Processing laboratory, 

NDRDC including providing bio-security fencing and boundary fencing 

¶ Improve infrastructure for better welfare of animals including environment 

friendly manure disposal pit and adequate sheds for young stock, donor 

bulls and ET cows  

5. Enhance institutional and human resource capacity 

 

¶ Build capacity of DFGs and Cooperative members on group dynamism, 

clean milk production and product processing  

¶ Upgrade skill and knowledge of extension staff and dairy technicians for 

quality assurance and standardization of dairy products   

¶ Conduct AI refresher courses and training of new AI technicians and 

Community AI Technicians (CAIT) for effective service delivery and wider 

AI coverage 

¶ Enhance professionalism and technical capacity through regular up-

gradation of knowledge and skills of dairy professional.  
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National Piggery Research and Development 

Centre 

Background 

The National Piggery Research and Development Centre (NPiRDC) is one of the six 

livestock commodity and research centres in the country. It was established in 2004 with 

an initial nomenclature as National Pig Breeding Centre mandated to maintain nucleus 

stocks of colored pig breeds such as Large Black, Saddle Back and Duroc Jersey. The 

parent stocks produced in the centre are supplied to government piggery farms at 

Yusipang and Lingmithang. Earlier the centre was rearing only three breeds of pig, 

however to meet the demand of the farmers and to enhance the self-sufficiency in pork, 

two new exotic white pig breeds (Large White and Landrace) were introduced in 2016 by 

importing from Thailand. Thus, currently five exotic pig breeds are maintained in the 

centre.   

The centre lies between 26 ↔ 52' N and 90 ↔ 29' E at an elevation of 300 masl. It is located 

at an extended area of Gelephu Thromde (municipality) with total area of 12.06 acres. The 

centre was renamed to National Piggery Development Centre (NPDC) in 2012 with the 

mandate to coordinate piggery development in the country. Later in 2016, following the 

Organizational Development Exercise (ODE) for Department of Livestock, the office 

nomenclature was further changed to National Piggery Research & Development Centre 

(NPiRDC) marking the beginning of a new era for Livestock Research and Development. 

In accordance with this nomenclature, the NPiRDC has been given an additional mandate 

of piggery related research. On the recommendation of the OD exercise, the NPiRDC has 

set up two units viz. (i) input unit and (ii) research unit. Basically, the input farm at the 

centre serves as research farm as well.  

Situational Analysis 

The pig farming has been common in the past, but dominated with subsistence farming. 

Over the period of time, there is significant reduction in pig population as well as numbers 

of household rearing pigs. Currently, pig farming is common at the southern region where 

peer pressure for pig rearing is less in the community. There is an increasing trend in 

consumption capacity leading to increased demand for pork which is met through import.  
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However, the concerted efforts of NPiRDC, the domestic pork production is increased to 

1000 metric tons (MT) in 2018 from 317 MT in 2012. During the 11th five-year plan period, 

piglet production has been decentralized to interested farmers. Currently, there are about 

62 contract piglet breeders (CPBs) with majority of them in the southern dzongkhags. 

These CPBs maintain between 5-30 breeding sows and there are around 400 sows across 

CPB farms in the country. The CPB farms supply piglets to meet piglet demand. Every 

year increasing number of educated youths are venturing into piggery business with some 

youths embarking on semi-commercial and commercial pig farming. 

Exotic Pig Breeds and Population maintained in NPiRDC 

The centre initially started in 2004 with 82 numbers of exotic colored pig breeds which 

consisted of 32 Large Black (10 male and 22 female), 32 Saddle back (10 male and 22 

female) and 18 Duroc (5 male and 13 female). These pigs were imported as weaner from 

United Kingdom. The Table 3 shows the breeding stock maintained in the farm. 

Table 3 Breed-wise parent stock maintained at NPiRDC Farm 

Category  Saddle back Large black Duroc Jersey Large White Land Race 

Lactating sow 5 8 8 7 4 

Pregnant sow 43 32 31 9 7 

Dry sow  5 5 0 1 7 

Adult Boar 8 6 4 1 1 

Replacement gilt 12 12 10 0 0 

Young boar 9 5 3 0 0 

 

Pig Production trend and Risks 

Overall pig population as well as pig rearing households are declining in the country due 

to increasing social restraints against pig rearing. However, pig farming is picking up to 

some extent in the southern region. Factors such as insufficient finance and inadequate 

knowledge to operate large scale farming causes further decline in pig farming. The other 

constraint in pig farming is the limited production capacity of livestock input farms whereby 

the supply of piglets to the farmers is limited. 

Rationale 

There is a high demand for pork as most Bhutanese prefer locally produced pork. Due to 

limited domestic production, there is a huge import of pork from India to meet the demand 

of local consumers. In order to cater to the local demand and to generate income for the 

farmers, several interventions were made to increase the pork production. This is done 

through provision of subsidies and training of pig farmers on farm management practices. 

The NPiRDC being a nodal agency, is assisting the piggery farmers by supplying high 

quality piglets and promoting private multiplier farms through contract pig breeding 

strategy. In order to enhance piggery development, the centre is also mandated to conduct 

research related to pig farming. The timely release of research technologies is expected 

to aid improvement of domestic pork production in the country.  
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Vision 

To be the centre of excellence gearing towards piggery industry development in the 

country through continuous Research and Development. 

Mission 

To supply high quality piglets by maintaining commercial exotic white pig breeds as parent 

stock through continuous research and development.  

Mandates 

¶ To coordinate production and supply of quality piglets to meet demand of piglet 

inputs in the country 

¶ To conduct research and establish sound technical information and technology for 

piggery production. 

¶ Promote and support contract pig breeders for production quality piglets.  

Functions 

¶ To coordinate supply of superior quality piglets to the farmers through in-house 

production and out-sourcing from contract pig breeders.  

¶ To facilitate the supply of piglets from regional piggery farms to other regions.  

¶ To maintain mini-farm for native piggery for research.  

¶ To provide artificial insemination (AI) service support with fresh/chilled boar semen 

to the CPB to reduce piglet production cost.  

¶ To conduct research on pig production and dissemination of research findings to 

the field staff and farmers.  

¶ To maintain pure line Duroc germplasm for supply of boars and processing of 

semen.   

¶ To provide technical expertise relating to pig farming to entrepreneurs, farmers and 

students & youths.  

¶ Implementation of Good Management Practices (GMP) for pig production and 

conduct research activities.  

¶ To enhance farm revenue generation through sale of animals. 

¶ Coordinate meeting, workshop and seminars within piggery technical 

staff/stakeholders. 

Farm Herd Management Plan 

Dry Sow Management 

Objectives: The main objective of dry sow management is to ensure that sows 

return to estrous within 7-10 days of farrowing and have a maximum litter size. The 

following activities are performed to meet the objectives.  

¶ The dry sow pen is repaired, washed thoroughly, disinfected & rested for 

2-3 days before the introduction of the dry sows 

¶ On the day of weaning, feed intake is reduced to handful of feed and sow 

placed in dry shed.  
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¶  From the 2nd day onwards, provision of flushing diet is made depending on 

sowôs health and body condition 

¶ Sowôs estrus is monitored after four days of weaning  

¶ Provision for mating is made for two to three days continuously 

¶ Daily cleaning of feeder, waterer with adequate feeding provision with sow 

ration is made.  

¶ Monitor the served sow for any repeat breeding after 21 days of service 

¶ Shifting of pregnant sow to gestation shed is done at 35 days of service 

and after pregnancy is confirmed by pregnancy diagnosis 

¶ Regular monitoring of health of animal and treatment when required during 

pregnancy 

Pregnant Cow Sow Management 

Objectives: The main objective of pregnant sow management is to ensure that 

sows have healthy pregnancy and provide an average live litter size of 8-10 fetuses 

on farrowing. The following activities are performed to meet the objective 

¶ Gestation shed is repaired, washed and disinfected prior to shifting the 

pregnant sow to the shed 

¶ Pregnant sow is placed in gestation shed at 35 days of service after 

confirming for pregnancy 

¶ Finisher ration is provided to the sow after ensuring that the feeder and 

waterer are cleaned on daily basis 

¶ Pregnancy is monitored throughout by visual observations and 

ultrasonography to detect any pregnant failures and complications. 

¶ Regular monitoring of health of animal and treatment when required during 

pregnancy 

¶ Farrowing shed is prepared by thorough cleaning and disinfection with 

suitable disinfectants. 

¶ Pregnant sow is transferred to farrowing shed at 100-105 days of gestation 

¶ Care is taken to avoid panting due to heat stress to pregnant sows during 

transfer 

Management of Lactating Cows and Piglets 

Objectives: The main objective is to ensure smooth farrowing and maximum 

survival of piglets until weaning period. The following activities are carried out to 

meet the objectives 

¶ The farrowing shed is repaired, cleaned, disinfected and rested for 2-3 days 

¶ Pregnant sow is placed in the farrowing shed 7-10 days prior to due date 

of farrowing 

¶ Provision is made for adequate feed (Sow ration & creep ration for 

sucklers). Feeder and waterer are cleaned on daily basis  

¶ The sow is observed for 3-4 days of due date for any signs of farrowing 

¶ Provision of creep box & bedding for sow is made on the expected date of 

farrowing  
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¶ The creep box is kept warm on the onset of labor pain symptoms 

¶ The umbilical cord may be pulled away gently or cut at about 5 cm length 

when necessary. 

¶ The umbilical cord of each piglet is soaked in a cup of iodine solution to 

prevent inflammation and tetanus. 

¶ The weigh the piglets is recorded and adequate heating is provided in case 

of cold environment. The temperature of creep box is maintained at 34-35 

degree Celsius.  

¶ Trimming of milk teeth is performed on first day to avoid injuries to sowôs 

teat 

¶ Monitor to ensure the piglets are able to suck from the udder as soon as 

possible. Weak piglets may be assisted to suckle colostrum to develop 

immunity against diseases. 

¶ If the sow does not produce enough milk or if the sow neglects its piglets, 

then the piglets could be fostered by providing milk from another sow or 

cow or goat milk.  

¶ Administration of iron dextran injection for piglet is made on day three (2 ml 

via I/M) 

¶ Sow are be fed with sow ration at the following rates 

Á Color breed - 1.5 kg as maintenance ration and 0.5 Kg per piglet as 

production allowance  

Á Commercial white breed - 2.5kg as maintenance ration and 0.5 Kg 

per piglet as production allowance  

¶ Creep feed is introduced to sucklers after 3-4 days and continued till 30 

days  

¶ Health of sucklers and dam is monitored on regular basis  

¶ The sow with the litter is shifted rearing shed within 15-20 day of farrowing 

Lactating Sow and Piglet Management 

Objectives: The main objective is to ensure proper care and management of 

lactating sow and piglets in the nursing/rearing shed until the piglets are weaned. 

The following activities are carried out to meet the objectives. 

¶ The nursing/rearing shed is repaired, washed, and disinfected thoroughly 

at least 2-3 days prior to introduction of new sow with litter. 

¶ Place sows with litter in the rearing shed after 15-20 days of farrowing  

¶ Provision is made for sow ration and creep feed. The waterer and feed 

trough are cleaned on daily basis. Creep diet is provided for piglets till 30 

days of age.  

¶ Starter is introduced to piglets when they attain 30 days of age and gain 

15-20 kg body weight 

¶ Health of piglets and sow is monitored on daily basis 

¶ Piglets are identified using ear notch by 20-25 days of age 

¶ The piglets are weaned at 35-42 days after recording the weight  
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¶ The sow is transferred back to dry sow shed on the day of weaning 

¶ The piglets are transferred to weaner shed within seven days of weaning. 

¶ Replacement stock is selected from the existing weaned piglets and shifted 

to the replacement shed. 

¶ The nursery shed is cleaned and disinfected before the next litter is 

introduced. 

Weaner Management 

Objectives: The main objective is to ensure care and management of weaners for 

faster growth and attainment of required weight for supply healthy weaners to 

clients. The following activities are carried out to meet the objectives 

¶ The weaner pen is repaired, cleaned, disinfected and kept dry for at least 

2-3 days prior to introduction of new stock  

¶ The weaner pigs are placed in the weaner shed after 7-10 days of weaning 

¶ Do not place more than 30 piglets in one shed in order to avoid injuries and 

feed competition. 

¶ Weaners are provided with enough bedding & heating system 

¶ The feeder, waterer and shed are cleaned on daily basis.  

¶ The weaner pigs are fed with starter diet until they attain 25kg body weight. 

¶ The health of animals is monitored on daily basis 

¶ Swine fever vaccine is administered one week after weaning (1ml- S/C) 

¶ The weaners are dewormed one week after Swine fever vaccination 

followed by FMD vaccination prior to supply to Dzongkhags 

¶ Weaners are supplied after 56 days of age and live weight of more than 10 

kg. 

¶ The weaner pen is cleaned and disinfected thoroughly 

Management of Replacement Growers 

Objectives: The main objective is to ensure production of healthy replacement 

stock (gilts/boars) for continuous piglet production. The following activities are 

carried out to meet the objectives  

¶ The replacement growers are fed with grower diet when they attain 25-

45kg body weight. The replacement growers from 45-90 kg body weight, 

are provided with gilt/young boar diet 

¶ The maiden gilts are placed in dry sow shed after attending puberty & body 

confirmation 

¶ Color breed gilts (Duroc, Saddle Back, Large Black) are serviced after 

attaining 90 kg live weight and only on second estrus cycle 

¶ White commercial breed gilts (large white and landrace) are serviced after 

attaining 110 Kg and only in second estrous cycle. 

¶ The feeder and waterer are cleaned on daily basis and adequate provision 

of gilt/boar diet is made 

¶ Monitor the health status of animals on daily basis  
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¶ Breeding boars are heavier than gilts/sows for breeding 

¶ Boar are kept in individual pen to avoid fighting 

Pig Health Management 

Objectives: The main objective is to ensure effective prevention and control of pig 

diseases for enhanced farm efficiency. Table 4 shows the vaccinations programs 

in pigs followed the centre.  

Table 4 Vaccinations program in pigs 

Vaccine Dosage & route  Primary vaccination Booster  Re-vaccination 

CSF 1ml SC 30-35 days  Not required Annually 

FMD 2ml SC/IM 45-50 days (week 

after CSF) 

one month after 

primary vaccination 

6 months 

interval 

Iron Dextran  200mg IM  2-3 days    

 

The following activities are carried out to meet the objectives. 

¶ Deworming Program 

In general, it is recommended that the pigs be dewormed against gastro-intestinal 

parasites about a week after swine fever vaccination. 

Adult Pigs: Routine deworming of adult pigs should be carried out every six 

months. 

Piglets: The new born piglets are dewormed after weaning and then every three 

months until maturity. Once they reach adulthood, they should be dewormed every 

6 months. Preferably, sows and gilts are dewormed 7-14 days before farrowing. 

Likewise, gilts are dewormed 7-14 days before mating. 

¶ Deworming Drugs 

¶ Ivermectin 1%: Subcutaneous injection at a rate of 300mcg/kg (1ml per 

33kg) Indicated for gastrointestinal round worms (except Trichuris) lice 

and mites.  

¶ Fenbendazole 100mg/ml: Oral preparation given at a rate of 5mg/kg 

(0.5ml per 10kg) divided over 7 days. Indicated for treatment of 

gastrointestinal round worms (except  

Ecto-parasite Control 

Prevention of mange and lice infestation 

¶ Wash the sow before farrowing at least twice at a one-week interval. 

¶ Boars should be washed at least four times a year. 

¶ Treat gilts upon entering the farm and before serving. 

¶ Wash all pigs at the beginning of fattening if mange is already a problem 

¶ Maintain proper animal nutrition and health program to reduce severity and 

spread of mange.  
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¶ Recommended control products are: Ivermectin (1% injectable), or 

Malathion (1% spray). 

Treatment of mange and lice infestation 

¶ Remove scales and dirt with soap and water and a stiff brush. 

¶ Afterwards the pig should be washed with organophosphate compounds. 

¶ Repeat this treatment several times 

¶ Ivermectin injection is a very effective treatment against mange and all 

other parasites. 

¶ Spraying the animals with cattle dip also kills many parasites on the skin 

Also refer 2 Annexure II for overall pig herd health management for more 

systematic health management. 

Breeding Strategies and Guidelines 

The pig breeding is carried out as per the pig breeding strategy. The commercial white 

parent stock at the farm/multiplier farm is bred with Duroc boar as terminal sire. The natural 

service shall continue till the initiation of artificial insemination (AI).  

Feeding Practices 

The pigs are fed twice in a day following the standard feeding rate/regime. Ad-lib water is 

provided 24 hours a day. The feeding of commercial white breeds is done based on 

feeding regimen in 3 Annexure III.  

Animal Housing 

The available sheds at Gelephu pig farm is designed to accommodate 150 sow level with 

slated flooring system. The sheds/pens are constructed as per the space requirement for 

pigs following the standards. To meet the piglet demand and to substitute the pork import, 

the centre currently maintains 180 sows. The centre also needs to renovate some sheds 

since it was constructed a decade ago.  

Bio-security Measures 

Farm biosecurity is implemented based on the Livestock Farm Biosecurity Strategy.  The 

centre has a vehicle dip at the entry point and changing rooms to change cloths and foot 

wears while visiting/monitoring sheds. The visitors are strictly prohibited to enter the farm 

premises. To further strengthen the bio-security, the centre needs to construct foot dip at 

the entrance of every sheds. Moreover, the chlorination of water source for farm animals 

shall remain as one of the crucial steps for the biosecurity of the farm.  

Animal Welfare 

The management and care of animals is implemented as per the Bhutan Animal Welfare 

Standards and Guidelines prescribed by the Department. Animal welfare practiced is 

evaluated based upon five freedoms. 

¶ Freedom from hunger and thirst 

¶ Freedom from discomfort  
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¶ Freedom from pain, injury and disease 

¶ Freedom to express normal behaviour 

¶ Freedom from fear and distress 

Benchmark Setting/Pig Herd Breeding Parameters 

Table 5 shows the benchmarks for different pig breeds at the centre. 

Table 5 Benchmarks for different pig breeds 

Parameters Colored breeds White breeds 

Litter index 1.8 ï 1.85 1.86-1.9 

Weaning size (kg) 7 ï 8 9-10 

Weaning age (days) 35-42 35-42 
Weaning to service interval (days) 7.2 - 10 7.2-10 

Litter size (alive) 8 ï 10 10-12 

Conception rate (%) 60 ï65 60-70 

Piglet mortality % (farrowingïweaning) Max 15% Max 15% 

Way Forward Plans 

¶ Promote native Pig farming as a resilient farming practice for poverty alleviation 

Action: Promote native pig farming & establish sustainable niche market. 

 

¶ Strengthening private sector for piglet production 

Action: Strengthening existing Contract Pig Breeders 

 

¶ Introduce and promote commercial exotic white breeds 

Action: Transfer colored pig breeds (Saddleback and Large Black) to RPPBC, 

Lingmithang and replace with parent stock of white commercial breeds 

 

¶ Promote Swine AI 

Action: Construct semen processing lab and provide AI services to CPB 
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National Highland Research & Development 

Centre 

Background 

The National Highland Research & Development Centre, (NHRDC) the then RNR-RC 

Jakar was started in 1995 as National Livestock Research. In 2010 the nomenclature was 

changed to RNR Research & Development Centre and realigned with Department of 

Livestock.  Further, in 2016 as per the outcome of Organizational Development Exercise, 

it was renamed as National Highland Research & Development Centre. The centre is 

responsible for research and development activities in highland areas. The highland area 

ranges from northern alpine region from Haa in western Dzongkhags to Merak & Sakten 

in the extreme eastern regions. These highland areas represent the rich cultural diversity 

and have similar highland farming systems with yaks. The Present structures were built in 

2003 with financial support from SDC/Helvetas. 

Situational Analysis 

Livestock research was initiated in early 1970 especially in fodder and pasture 

development under the Rural Development Project funded by the Swiss government. 

However, the development activities were not prioritized in the highland areas due to the 

remoteness under harsh environmental conditions though the highlanders played crucial 

role in preserving the age-old tradition of yak herding. To take care of highland 

communities, highland development program was instituted through Highland Livestock 

Development Project (HLDP) and High-Altitude Area Development Project (HAADP) from 

1987 till 1992 with projects focusing only on few areas whereby the project coverage of 

was limited.  

Subsequently, the highland projects were closed after the completion of the project term 

which brought Highland Development program under dormancy from 1992 till 2004. In 

order to revive the Highland development program leasing of Government Reserve Forest 

(GRF) and Dairy Farmersô Group (DFG) was initiated in 2005. The program was initiated 

in Sha Gogona under Wangduephodrang Dzongkhag.  Further, for supporting the 

highland development program various activities like Regional Rangeland Program 

(ICIMOD), Securing Rangeland Soil Carbon Project and Reviving degraded rangeland 

project (BTFEC) were introduced from 2005 till 2016. Realizing the importance of  
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Highlanders in the context of tradition and culture and with a concern of declining of yak 

population and yak herding household, National Highland Research and Development 

Centre, Jakar was instituted in 2016 as per the outcome of ODE by RCSC. 

In the 12th FYP, National Highland Development Program is initiated to provide a set of 

targeted interventions to improve the lives of highland communities of Bhutan. Majority of 

the highland areas fall under protected parks and natural reserve forests. Four national 

parks, two wildlife sanctuaries and the countryôs only nature reserve are in the highlands.  

Numerous communities reside in these highland areas with unique traditional lifestyle, 

coexisting in harmony with the highland environment. These highland communities play a 

major role in achieving conservation objectives outlined for the protected areas (PAs). PAs 

comprise of different forest types and ecosystems with rich faunal diversity for many 

globally endangered fauna species. With stringent conservation policies for protection of 

PAs, the livelihood of highlanders is negatively impacted due to restrictions on activities 

(NRED 2012). Further, due to difficult terrain, scattered highland population and migratory 

lifestyle, the mainstream development efforts have not been able to effectively reach these 

communities. Sporadic attempts were made in 1980s by implementing two highland 

development projects, although the area coverage was limited to few selected pockets 

and had a livestock focus.  

Over the last two decades, declines in yak rearing household by about 30.85% from 1400 

households in 1996 (Gyamtsho, 1996) to about 968 households were recorded (Wangdi, 

2016). But the yak population and yak rearing household remained almost constant over 

the last decade in the country. The decline in yak rearing household should be of greater 

concern to the government and accordingly provide enabling policy supports on priority to 

protect the highlanders. Currently, the main constraints faced by herders are inbreeding, 

low productivity of yak, high mortality and shortage of fodder particularly in the winter 

month. With the new schemes to lease tsamdro there are opportunities for fair and 

equitable.   

Therefore, recognizing the importance of highland communities from a traditional, socio-

cultural and bio-diversity conservation standpoint, the highland development was 

identified as a core program in the 12th FYP to ensure that the development goals for 

highland communities are achieved in a desired manner. For these, efforts need to be put 

into research and development agenda through holistic research programs, strengthening 

of farms (Horse, Sheep and Mastiff), support on yak products diversifications and value 

addition, introduction of yak artificial insemination and pasture development. Further 

apiculture technology needs to be expanded in highlands as well.   

Rationale 

Highland communities traditionally depend on livestock, mainly yaks for their livelihood. 

Over the years, there has been a gradual decline in both the number of people in highland 

communities as well as yaks. Yak farming is the main source of livelihoods for most 

highlanders. The younger generation of highlanders is less inclined to continue the age-

old traditions due to the difficult terrain, harsh living environments and limited economic  
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opportunities. In areas where cordyceps collection is prevalent, since legalization in 2004, 

it has become the dominant income source. This also had some unintended 

consequences. The income earned from cordyceps is often invested in lowlands and 

urban areas, further accelerating rural-urban migration and abandonment of traditional 

lifestyle. As a result, the genuine yak herding communities that live and migrate with yaks 

have reduced in size. If left unchecked, the culture and traditions of Bhutanôs unique 

highland communities may vanish entirely. It might lead to serious and unforeseen 

consequences to highland ecosystem.  

Thus, a genuine need for interventions is strongly felt to encourage highlanders to 

continue residing in highlands. It could probably be fulfilled by improving the living 

conditions and enhancing livelihood of highland communities. This can be achieved by 

implementing the Highland Development Program in 12th FYP and beyond.  

Vision 

Harmonious and socio economically vibrant highland communities with sustainable 

livelihood and happiness 

Mission 

To promote highland as a socio-cultural and economic hub with fair and equitable 

access to resources and knowledge for tapping potential opportunities through holistic 

approach. 

Mandates 

¶ Function as lead technical agency on Highland Development Program and 

Research 

¶ Promote and strengthen animal energy resources 

¶ Oversee socioeconomic development of highlanders 

¶ Liaise with relevant organizations for highland development 

Functions 

¶ To promote sustainable livelihood of the highland communities by 

exploring diverse economic opportunities through a holistic approach. 

¶ To promote and preserve the socio-cultural traditions of the highlanders in 

consistence with GNH principles. 

¶ To ensure equitable access, sustainable management and utilization of natural 

resources. 

¶ To promote traditional knowledge and generate technological innovations to 

enhance income generation and employment.  
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Guiding Principles 

Sustainable Alpine livelihoods and Integrated Enterprise Development 

The transhumant way of living of herders and their adaptive strategies that evolved over 

the period enriched their knowledge to produce and capitalize on natural and animal 

products for their consumption. There are host of quality products which has remain mostly 

associated with themselves. Gradual opening of highland for tourism and with improving 

access to modern amenities; the opportunities to set up production, processing and 

packaging enterprise for livestock products, aromatic and medicinal plants, green house 

farming, could be initiated and marketed locally for tourist and other high-end consumers 

in urban centers. Tourism and inclusion of highlanders in tourism chain is vital to foster 

growth of highlandersô economy. Primary activities on logistic, operation and marketing of 

products; and support activities on procurement, technology, human resource 

management, and infrastructure development has to be planned and delivered in an 

integrated way by relevant agencies.  

Preservation of Tradition and Culture through sustainable management of animal 

energy resources 

Tradition and culture are a social construct that evolves with a community giving them 

distinct identity and character. Every highland community has defined their culture and 

tradition by closely associating their livelihood with their animals, physical features, and 

natural resources in their vicinity. Almost every mountain is revered as abode of deities, 

lakes likewise as offerings to deities, God and Goddesses. It is also a sanctuary for 

religious practitioners and many have left behind their places of realization as sacred sites. 

Till the recent past, from dress code to design of mobile shelters, all are determined by 

available resources at their disposal.  

However, of late certain aspects of culture are gradually getting replaced with increasing 

access of highland communities to modern amenities.  While, some aspects of tradition 

and culture could give way for better alternatives, the vital ones need to be preserved for 

distinct identity and uniqueness with appropriate incentives and support from relevant 

agencies. 

Participatory Conservation, Management and Utilization of Rangeland Resources 

Majority of national parks and biological corridors are in highland areas that host rich 

biodiversity of plants and animals including the iconic species such as tiger and snow 

leopards. Moreover, most water towers are also located at highlands benefiting the Nation 

at large. The positive aspects of conservations are evident in the form of pristine 

environment, clean water, air and other eco-system services that highland provides. But, 

the threat of conservation on livelihood of people cannot be understated while human wild 

life conflict is common and access to rangeland resources is getting limited.  

Participatory conservation measures which was long initiated have to be strengthened 

putting in place good conservation, management and utilization plan with enabling  
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legislative and regulatory measure that provide mutual benefits to all relevant 

stakeholders. 

The rangelands are a paramount importance for the highlanders to base their livelihood. 

The National Land Act 2007 gives explicit rights to the highlanders to use the rangelands 

for economic purposes. As land is limited and as the stocking of animals is left to the 

herders, there are chances of over grazing and depleting the natural resources in a short 

period of time. 

 Conserve animal genetic resources and generate technological innovations  

To enhance quality of products and services for the market, we must seek for an 

innovation that blends traditional wisdom with state of art technology. Access to 

technology must be reinforced with capacity development to effectively utilize the 

advantages offered by technology. Innovation and knowledge building should be targeted 

to youths to enhance their skills in making their living. Vocational center for skills 

enhancement for highland youths could be instituted separately or vocational skill could 

be promoted as co-curricular activities in schools.  

The demand for local wool products has declined due to import of cheaply available 

clothing materials. With this the population of native sheep breeds have dwindled to an 

alarming low level. Research will focus on the native sheep breeds and introduction of 

goat and sheep breed which have high export value like pashmina wool. In the 

international market, there is a huge demand for Tibetan mastiff dogs fetching premium 

price. As its counterpart, the Bhutanese mastiff dog population has decreased over the 

years due to various reasons.  

The research on Bhutanese Mastiff dogs will focus on dog biology, development and 

market research on potentials for reviving the breed. The use of these Bhutanese Mastiff 

dogs to combat the problem of human wildlife conflicts in the highlands. The import and 

introduction of European honey bees into the country (Apis millefera) has long term 

ecological consequences as per the experiences in other countries. The national 

Apiculture Research will focus on breeding and production and propagation of native 

honey bee species suited to the Bhutanese environment. The program will support 

farmers with the honey program to increase their incomes.  

Conduct research for innovation 

As the gestation period of the livestock species are large, the research will be composed 

of long-term research and short-term research. The Research team working under the 

different thematic areas will work on long term research problems to come out with a 

tangible output within a span of five to ten years. The researchers will also work on short 

term research problems which may be delegated by the department or the ministry from 

time to time for policy analysis decisions support. Policy notes will be developed as and 

when research results become available.  
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Way Forward Plans 

¶ Strengthen institutional agencies and human resource development that support 

highland programs. 

¶ Promote and strengthen sheep farm, horse farm, mastiff farm and yak farms 

¶ Provide required services to improve the quality of life of highland communities. 

¶ Enhance livelihood of highlanders through support of yak product diversification 

including introduction of bee keeping in highland areas. 

¶ Improve the yak breed through appropriate breeding technologies, improve fodder 

supply and deliver timely livestock health services. 

¶ Rangeland management and improve pasture development. 

¶ Strengthening disease control activities include eradication of Gid disease. 

¶ Formation of yak herderôs association 

¶ Research activities (Rangeland land improvement, reproductive performances, 

production characteristics, product processing techniques, yak diseases etc). 

¶ Preserve and promote the culture and tradition of highlanders 
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National Poultry Research & Development 

Centre 

Background 

The current National Poultry Research and Development Centre (NPRDC) was 

established as the National Poultry Breeding Centre in 2009 with mandates only to 

produce Day Old Chicks (layer and broiler). However, with the increasing numbers of 

poultry farmers and demand for technical services, the center renamed as National Poultry 

Development Centre (NPDC). With OD exercise in 2016; the nomenclature of the Centre 

was further changed to National Poultry Research and Development Centre (NPRDC).  

In the inception year (2009), NPRDC first introduced Hy-line brown as layer breeder and 

Ross 308 as broiler breeder. The layer breeder imported from Hyline international, New 

Zealand and broiler breeder from Aviagen India. To give farmers more choice on layer 

breeds, a new breed called Bovans Brown introduced in 2014 by still maintaining Hyline 

brown breed at two regional poultry-breeding farm (Khangku and Lingmithang).  However, 

Bovans Brown discontinued on the grounds of low egg productivity and cannibalism. To 

offset high import cost and transit mortality; a new brown laying breed called Hyline silver 

brown (HSB) was introduced in 2016. Nevertheless, the HSB breed too had to discontinue, 

due to small sized eggs and delayed onset of production. Based on the production 

performance and preference by poultry farmers, Hyline brown re-introduced in 2018. 

The input production unit under NPRDC, Sarpang caters to west central (Dagana, 

Wangdue Phodrang, Punakha and Gasa), East central (Zhemgang, Trongsa and 

Bumthang) and Southern Dzongkhags (Sarpang and Tsirang). It further complements the 

two regional poultry breeding farms in meeting the demand of layer DoCs and technical 

services in the region. The Centre supplied about 1.2 million layer Day old chicks and 0.87 

million-broiler day old chicks, which contributed to 123 million table eggs and 1246 MT of 

chicken. The total revenue earned from DoC supply was Nu. 56 million in 11th FYP. 
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Situational Analysis 

Since the inception of NPRDC in 2009, the modern poultry amenities (hatchery, equipment 

and management) established to enhance the overall performance and production quality 

of DoC. The production trend of commercial layer DoC over the years has increased 

significantly from 64745 in 2009 to about 209,105 numbers in 2018. Similarly, broiler DoC 

increased from 31,311 in 2009 to 205,132 in 2018. These indicate that the farmers have 

taken interest in poultry farming taking advantage of government interventions to enhance 

domestic poultry production.  

In order to meet the increasing demand for inputs, the Centre needs to consistently supply 

quality DoC, both layer and broiler, to enhance domestic production of chicken and egg. 

However, with majority of farmers being illiterate; the overall farm management in the field 

is very poor which results in frequent outbreak of infectious diseases and nutrient related 

disorders causing huge economic loses and distorting the food basket.  

Given limited financial and human resources, need based research were conducted to 

generate useful technologies. Thus, research as a tool has become vital component to 

enhance productivity of the birds, decrease frequency of outbreaks, and improve overall 

farm management and contributing towards poultry product self-sufficiency.   

Rationale 

In spite of a number of initiatives undertaken by the Royal Government, commercial 

poultry farming never gained popularity among the farmers due to social stigmas and 

cheap poultry products from India. Indigenous poultry bird dominated the rural poultry 

population till the end of 10th FYP.  

However, in the backdrop of bird flu outbreak in India in 2005 and ban on poultry and 

products; the number of poultry farms started to mushroom in the country given a huge 

opportunity of profit-oriented venture. óBackyardô or óscavengingô systems of rearing birds 

(subsistence farming) can still in the rural and isolated parts of the country. However, the 

majority of the poultry birds in Bhutan today are exotic breeds, which accounts to about 

87% of poultry bird population in the country. These birds are reared continuously indoors 

in deep litter system and fed on commercial rations. From a net importer of poultry and 

poultry products, Bhutan has achieved significantly in becoming self-sufficient in egg and 

46% in chicken (Livestock statistics, 2017-Department of Livestock, 12th series).  

Considering the increase in demand for quality input supply from the farmers and need for 

effective technical services for the growth of poultry industry in the country; the 

Department of Livestock under the Ministry of Agriculture and Forests had established 

NPRDC as the Centre for excellence in poultry commodity.  

Vision 

To be the Centre of excellence in poultry researches and providing support towards poultry 

development for attaining and maintaining self-sufficiency in livestock products (egg and 

chickens) towards achievement of the national food security.  
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Mission 

¶ To achieve self-sufficiency in poultry products through quality researches in poultry 

husbandry. 

¶ To maintain high performing parent breeder to produce high quality commercial 

DoC through advanced poultry breeding technologies.  

Mandates 

¶ Facilitate agencies under the Department to plan and set target for poultry 

enterprise development for the five-year plan period for the country. 

¶ Maintain required numbers of parent breeder, produce and distribute quality 

commercial DoCs.  

¶ Conduct and collaborate with other input farms for need-based research on poultry 

and disseminate the technologies generated thereof to farmers and relevant 

stakeholders.  

Functions 

¶ To develop policy support, strategy and guidelines in the poultry sector. 

¶ Conduct research to generate poultry farming technologies and information to 

enhance production efficiency in existing practices by farmers. 

¶ Backstop technical department to develop, modify and introduce new policy related 

to poultry industry. 

¶ Coordinate, monitor and evaluate technical efficiency in the input farm to 

implement production standards and on farm standard operating procedures. 

¶ Package the technology and information after the research and share to input 

farms, RLDC and Dzongkhag for implementation. 

¶ Coordinate and manage with other input farms for input demand and supply for 

production forecast and planning.  

¶ Maintain high performing breeding inputs, and produce high quality commercial 

DoCs. 

¶ Coordination with input farms to conduct native chicken lines research and 

development to produce high producing native lines. 

Farm Management Plan 

The Centre follows the standard management guidelines of the respective parent stock 

company. The plan for the Centre is to achieve the performance apartments as close as 

possible to that of the parent company. 

Farm Strategy 

¶ The Centre has three sheds each for layer and broiler with the stocking capacity 

of 2500 and 1500 numbers, respectively  

¶ However, with the increasing demand for DoC, the parent stocks for layer and 

broiler increased to 3000 and 2500 respectively  
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¶ Further, from 2019-2020, the Centre has proposed to import four batches of layer 

and broiler annually instead of three batches each. This translates to a minimum 

laying stock of 5000 layer and 4000 broiler PS at any point of time 

¶ Current farm structures will undergo a major renovation 

¶ Research facility to stock research birds, both native and exotic; it will be built in 

the erstwhile CPPBC, Sarpang and at current turkey farm Relanthang 

¶ HRD in terms of both short term and long-term training will be given top priority. 

Also new young dynamic professionals will be recruited as research officers 

¶ The current layer parent breeders are imported from Australia and broiler breeders 

from Aviagen India. The same will be continued in the 12 FYP and beyond. 

¶ Turkey parent breeders were first imported in 2013 from Thailand. It felt urgent to 

replace the parent stock. New turkey PS will be imported in the early part (first or 

second year) of 12th FYP 

¶ Guinea Fowl parent breeders were first imported in 2014 from Kuwait. It also felt 

urgent to replace the parent stock. New Guinea Fowl PS will be imported within 

12th FYP 

¶ Poultry value chain study will be conducted in collaboration with relevant 

stakeholders 

¶ Poultry value addition will be prioritized in collaboration with relevant stakeholders. 

¶ The projected plan for the 12th Five Year Plan is mentioned in Table 6. 

Table 6 Day old chicks targets in 12 FYP 

Inputs Unit 
12th Five Year Plan Annual Targets 

2018-19 2019-20 2020-21 2021-22 2022-23 

Layers 

DoC   

NPRDC No 190,000 200,745 202,753 223,028 245,330 

National 

target* 

No 368,150 385,273 402,397 419,520 428,082 

Broiler 

DoC 

NPRDC No 155,000 226,481 230,550 235,000 240,550 

National 

target* 

No 244,212 277,864 311,516 345,168 362,088 

Turkey 

Poult 

NPRDC No 850 850 900 950 1000 

* Including regional farms production and private import 

To produce the above DoC/Poult targets of NPRDC, four flocks each of layer and 

broiler parent stock will be maintained. Each parent stock size as hatched will be 3000 

and 2500 nos. for layer and broiler PS respectively. 

 

Breeding Strategies 

The Centre is a nucleus production farm where poultry parent stocks are reared and 

commercial strain DoCs are distributed to the clients. Poultry parent breeders are reared 

in an intensive management system. The parent breeders are provided with automation 

feeders and drinkers to ensure uniformity. The breeding programs of centre is indicated in 

Figure 2.  
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Mating Plan for Imported Breeders 

Imported parent breeder stock will be mated along the pure line breeding method with 

female and males obtained in female and male lines to produce commercial stains for 

distribution to producers. 

Full Sib Mating plan for local native chicken lines: 

The local native chicken lines (minimum of three lines, viz. Belochem, one dual purpose 

and one meat purpose) will be developed using the below given breeding and selection 

strategy (Figure 3). The further breeding of native chicken line parent stock (at NPRDC, 

regional farms) will be pure line breeding to obtain the commercial stains for distribution 

to producers. 

 

Figure 3 Breeding and Selection strategy for local native chicken lines  
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Figure 2 Breeding Programs of Poultry at NPRDC 
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Feeding Programs 

The parent breeders are fed based on the feed requirement approved by the National 

Centre for Animal Nutrition, Bumthang. The daily requirements of feed are in accordance 

with the management guidelines of respective parent Breeder Company. To enhance the 

production of hatching eggs and maintain flock health, minerals and vitamin supplements 

are provided on need basis. The breeders are fed twice daily, once in the morning (7.00 

AM) and another in the afternoon (4.00 PM). The feeding standard for parent breeders of 

layer and broiler is given in Table 7. 

Table 7 Poultry Breeder Feeding Program 

Feed Protein level (%) Age of birds (week) Feed intake/ birds/age period* 

Layer breeder 

Chick starter 18 ï 20 0 ï 8 1.65 kg 

Pullet grower 15 ï 16 9 - 16  4.42 kg 

Pre breeder 17 ï 18 17 ï 18 1.44 kg. 

Breeder ration 16 - 17.75 19 - 72 45.26 Kg  
Broiler breeders (Female) 

Broiler starter 19 0 - 6  1.4 kg 

Grower 14 ï 15 7 - 15  3.6 kg 

Pre breeder 14.5 16 - 22  4.5 kg. 

Breeder Ration 15 23 - 35   

 

46.3 kg. 

Breeder Ration 14 36 - 50  

Breeder Ration 13 50 - 64  

Broiler Breeder (Male) 

Broiler starter 19 0 ï 6 2.1 kg 

Grower 14 ï 15 7 - 15  4.7 kg 

Pre breeder 14.5 16 - 22  5.2 kg 

Breeder Ration 15 23 - 35  43.3 kg 

 

Housing System 

The poultry housing was constructed in accordance with the international standard of the 

semi-intensive housing system of parent breeders. However, the Centre is located in sub-

tropical region and recorded temperature of 38- 41O C during peak summer, the ceilings 

of the parent breeder sheds are low and breeders are often exposed to extreme heat 

stress, so the management has proposed budget for rectification in 12FYP to enhance the 

efficiency of farm. 

Animal Health 

To prevent the birds from various diseases, timely vaccination, deworming and treatment 

were carry out to all parent breeders. Monitoring of flock health is performed on a regular 

basis by respective In-charges and farm attendants. Feed and fecal samples collected on 

a regular basis and sent to the laboratory for examination. The vaccination schedule for 

the poultry is indicated Table 8.  
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Table 8 Vaccination Schedule for Poultry 

Age  Vaccine Route Dose 

Day 0 Marek's disease S/C 

0.2 ml per chick or as per 

the manufacturer's 

instruction 

Day 3-5 Infectious Bursal disease (first dose) Eye drop 
0.03 ml or as per the 

manufacturer's instruction 

Day 7 Newcastle disease (ND-B1) Eye drop 
0.03 ml or as per the 

manufacturer's instruction 

Day 14 Infectious Bursal disease (2nd dose) Eye drop 
0.03 ml or as per the 

manufacturer's instruction 

Day 28 IBD intermediate strain (3rd dose) Eye drop/drinking water 
0.03 ml or as per the 

manufacturer's instruction 

Day 42 (6 weeks) Fowl Pox Wing Web 
0.03 ml/bird or as per the 

manufacturer's instruction 

Day 56 (8 weeks) ND R2B strain (booster) S/C or I/M 
0.5 ml/bird or as per the 

manufacturer's instruction 

Day 98 (14 weeks) Fowl pox (repeat) Wing Web 
0.03 ml/bird or as per the 

manufacturer's instruction 

Day 112 (16 weeks) ND R2B strain  S/C or I/M 
0.5 ml/bird or as per the 

manufacturer's instruction 

 

Input Distribution 

Input distribution will be carried out based on the following criteria: 

¶ Indent (accurate Dzongkhags indent verified by RLDCs) 

¶ Production capacity of input farms 

¶ Policy directives of the government 

Biosecurity Measures 

Nucleus farms and turkey farms under NPRDC unit follow standard operating procedures 

that streamline the bio-security measures. The Centre has diseases control measures 

such as vehicle dip and disinfectant machines in all entry and exit of farms. Entering and 

movement of people and vehicles in the farm premises need to follow the biosecurity 

protocol. All shed in-charges and farm attendants provided with change clothes while 

entering sheds.   

Farm attendants trained annually to update the importance and knowledge of poultry farm 

bio-security and management. In order to strengthen current farm bio-security, the unit 

also proposed in 12th Five Year Plan to enhance the bio-security boundary fence by raising 

the perimeter wall.  

Animal Welfare Measures 

Poultry welfare has been closely associated with the concept of the ñFive Freedomsò 

Hunger, Thirst, Space, Behaviour, and Freedom from Diseases. With due respect to the 

five freedoms, the Centre provide required feed, water, stocking density, treatment and 

vaccination on time. The sick birds are isolated in isolation pen to ensure proper treatment. 

The Centre also ensure changing of bedding materials and perches on time to exhibit the 

normal behaviors of birds.  
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Benchmark Setting of Farm 

The Centre is not able to achieve the standard performance and technical parameters as 

per breeder management guideline due to different environment, feed quality and 

management practices. Therefore, the Centre has set a benchmark of the farms as 

indicated in Table 9. 

Table 9 Technical Parameters Benchmark for Nucleus Farm 

Technical Aspects Parameters Benchmark 

Layer Standards 
Production Laying % 70 

Hatchability % 70 
Fertility % 90 
Livability % 85 
Age at point of Lay (weeks) 21 
The setting of egg in Hatchery (weeks) 24 
Cockerel : Hen Ration 1: 8-10 
Crack Egg % 2 

Mortality 1-17 Weeks 7% 
18-72 Weeks  

Broiler Standards 
Production Laying % 65 

Hatchability % 70 
Fertility % 80 
Livability % 83 
Age at point of Lay (weeks) 25 
The setting of egg in Hatchery (weeks) 28 
Cockerel : Hen Ration 1:7-10 
Crack Egg % 2 

Mortality 1-19 Weeks 7 
20-64 Weeks 10 

Turkey Standard 
Production Laying % 25 

Hatchability % 50 
Fertility % 80 
Livability % 80 
Age at point of Lay (weeks) 31 
The setting of egg in Hatchery (weeks) 39 
Tom : Hen Ration 1:5 
Crack Egg % 2 

Mortality 1-28 Weeks 13 
>29 Weeks 7 

 

Standard Operating Procedures 

The Centre manages its parent breeders, turkey, guinea fowl, native chicken and other 

associated back stopping activities in accordance with specific Standard Operating 

Procedures (SOPs). Refer 6 Annexure VI. 

Way Forward Plan 

¶ Recruit qualified researchers and retain the experienced existing staff since 

NPRDC is a Centre of innovations and excellence through quality research in the 

poultry industry. 

¶ Research will commence soon on native chicken breeds/lines, Belochem, one dual 

line, and one meat line. This long-term research & development (R&D) will take  
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¶  place in the facility of erstwhile central poultry and pig breeding centre (CPPBC), 

Sarpang. 

¶ Optimal production of commercial DoC with the import of one additional batch of 

parent breeders in the 12th FYP.  

¶ Proper planning and strategies will be developed and implemented for Turkey and 

Guinea fowl meat & egg production program. 

¶ Enhanced farmersô skill and knowledge on poultry farming in collaboration with 

RLDCs & Dzongkhags. 

¶ Formalization and study of poultry value chains (chickens and egg) in the country. 
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National Research & Development Centre for 

Aquaculture 

Background 

Aquaculture in Bhutan formally began in 1984 with the establishment of a cultivable carp 

hatchery in Gelephu under Sarpang Dzongkhag. Then named as National Warm Water 

Fish Culture Centre (NWWFCC), the hatchery has since its establishment been promoting 

and supporting the development of carp farming in the country. After an initial boom, carp 

production activities more or less stalled in the late 1980s and remained dormant till the 

early 2000s. At the turn of the century, in the early 2000s, carp farming resumed and has 

since then been gaining momentum steadily. The erstwhile NWWFCC has over the years 

evolved into what is today called National Research and Development Centre for 

Aquaculture (NR&DCA). Owned and supervised by the Department of Livestock (DoL) of 

Ministry of Agriculture and Forests (MoAF), the NR&DCA is the apical organization 

responsible for developing aquaculture in the country.  

Situational Analysis 

Aquaculture in the country has been flourished well mostly in the southern parts of the 

country and now people from west too shows interest and have initiated carp production 

culture in Punakha and Wangdue. Now, carp production covers twelve Dzongkhags 

namely Chukha, Dagana, Mongar, Pemagatshel, Punakha, Samdrupjongkhar, Samtse, 

Sarpang, Tashigang, Tsirang, Wangdue and Zhemgang. Top domestic fish producing 

Dzongkhags are Samdrupjongkhar, Sarpang and Samtse contributing almost 60% of the 

fish in the country. Such productions are the results of those enthusiastic fish farmers who 

are dedicated to invest their time and energy in aquaculture. However, there is decline in 

overall numbers of fish farmers but our annual production is gaining momentum steadily 

every year which could be due to experience, skills and related wisdom gained by 

respective fish farmers that helps them for better aquaculture.  Currently, Bhutan has close 

to 500 active fish farmers.  
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 In the history of Bhutanôs aquaculture during the last 12 years, the highest number of fish 

ponds was recorded in 2013 to 2015 when there was injection of aquaculture subsidy 

support. However, the total numbers of active fish pond declined sharply from 2015 after 

NR&DCA phase-out subsidy support from RGoB due to non-availability of budge. 

Currently, Bhutan has 667 numbers of fish ponds dedicated to carp production in 2019. 

NR&DCA is optimistic regarding sustainable aquaculture development in the country 

despite the above facts of steady decrease in fish producing farmers and numbers of fish 

ponds. The top secret is our overall total fish pond area is increasing annually which is 

due to scaling up some backyard scale fish ponds to semi-commercial and commercial 

size fish ponds. Such initiatives will ensure sustainable and responsible aquaculture 

development in the country to meet our vision of fish self-sufficiency in the country.  In 

2019, Bhutan has 409534 acres of fish pond dedicated to produce fish for self-household 

consumption and to sell for cash income which is our highest record so far in the history 

of aquaculture.   

In 2018, 469 carp production households in the country produced 223.62 mt of domestic 

fish from 661 numbers of fish ponds having total area of 407411 acres. The figure below 

shows carp production for last eleven (11) years (2007-2018) in which lowest fish 

production recorded was 1.34 mt in 2007 and highest of 223.62 mt in 2018.  This clearly 

depicts that there is gradual increase in overall fish carp production (year 2018 data 

compiled by NR&DCA) in the country.  

In future, fish farmers and concerned extension staff needs to be competent enough in 

aquaculture so that our human resource garnered full competency-based training towards 

intensive and sustainable carp production. Thus, NR&DCA requires developing 

competency of aquaculture through conduct of hands-on training intensively. Other vital 

part to consider is culture of most viable and promising fish species. The species cultured 

in Bhutan are Grass carp, Silver carp, Common carp, Rohu, Mrigal and Catla, however, 

NR&DCA may consider importing new species that possesses more production indexes 

comparing to existing species. Because the national production is meager, the country 

imports in excess of thousands of MT of fish every year to meet its demand.  Nevertheless, 

NR&DCA has favorable situation as summarized in SWOT analysis.  

Strengths 

¶ Adequate and feasible land is 

available for production of 1200000 

fingerlings annually. 

¶ The centre is located at southern 

foothills and hence has favorable 

conditions for fish farming. 

¶ Fresh locally produced fish will be 

available to consumer with better 

nutritional content then those 

imported from India. 

Weakness 

¶ Fish feed is most costly among 

various livestock feeds in Bhutan. 

¶ Competition from Indian market fish. 

¶ Unpredictable production output due 

to climatic influence (carp). 

¶ Difficult economic conditions for 

development (carp). 

¶ Missing coherent policies (both at 

national and Community level). 
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¶ Fish farming is very much easy as 

compared to other livestock 

activities. 

¶ If feed is to be imported then it is 

near to various fish feed 

companies in the Indian state of 

Assam. 

¶ Fresh fish have huge market in 

Bhutan, as the domestic production 

is very negligible compared to the 

domestic requirement. 

¶ Insufficient communication between 

farmers, associations and policy 

makers 

 

Opportunities 

¶ Opportunity for establishment of 

aquaculture and allied sector such 

as feed retail, fish marketing, supply 

of equipment and gears etc. 

¶ Will give employment generation 

through development of fish farming 

and allied sectors. 

¶ The farm will motivate 

entrepreneurs to undertake fish 

farming activities. 

¶ Local markets. 

¶ Development of on-farm activities 

(angling, eco-tourism etc).  

¶ Multi-species production (pond 

farming). 

Threats 

¶ Since the site is sharing its border with 

Indian state of Assam, poaching may 

be one issue. 

¶ Unexpected rise in price of fish feed 

against limited fund.  

¶ Sudden fall in price of imported fish 

produced in neighboring country.  

¶ Carp production is mostly in south, 

despite all precautionary measures 

taken, fish production may be 

hampered by elephant menace. 

¶ Competition for water resource. 

¶ Protected predators (Birds/snake). 

 

Rationale 

The mainstay of Bhutanôs aquaculture is warm-water carps which were introduced into the 

country in the early 1980s. Six species of carps are presently cultivated in Bhutan. 

Bhutanôs annual output of farmed fish is 223 mt, in 2018 (Department of Livestock, 2018). 

In sharp contrast, the demand for fish in the country is massive, as indicated by an annual 

consumption of over 3000 mt: In 2017 alone Bhutan consumed 1715 mt of fish (wet weight 

equivalent). Since the domestic production of fish is meager, the huge demand for it has 

to be met through import. This causes huge amounts of foreign currencies to flow out of 

the country. 

The fish production infrastructure is primarily made up of small backyard earthen ponds. 

Carps are farmed in these ponds in a traditional manner using as feed only farm residues 

such as rice bran and oil cakes. Fish thus produced are almost entirely consumed by the 

households producing it. Only rarely are surplus available to sell off for cash.  
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Small landholdings and strong wetland conservation laws preclude the establishment of 

large commercial carp production systems on private lands. As a way to work around 

these limitations, the government encourages, and supports, the use of Government 

Reserve Forest (GRF) land through leasing by farmers for commercial fish production. 

Therefore, there is a need to explore alternative means of enhancing the output of 

domestic fish. One promising alternative would be to undertake large scale production on 

barren State Reserved Forest (SRF) land. Other viable options would be scaling-up 

existing backyards farms to commercial size. This alternative would entail establishing 

both backyard and commercial carp production fish farms either on privately owned land 

or SRF land and then operating/ managing them in an uncompromising manner. 

Therefore, NR&DCA stands to guide, develop and technically backstop infant stage 

aquaculture in the country covering twelve Dzongkhags that have potentials for carp 

production. It will not only take aquaculture production to higher heights but also endure 

to replace fish imports from neighboring countries through development of responsible 

and sustainable aquaculture in Bhutan in the long run.  

Vision 

That there is available in Bhutan a range of easily adoptable and sustainable aquacultural 

technologies having the potential to contribute positively to realizing the national aspiration 

of securing livelihood and nutrition, and reducing import of essential aqua-commodities.   

Mission 

To enhance rural livelihood and food security through sustainable aquaculture 

development  

Mandates 

¶ Spearhead to coordinate, develop and distribute aquaculture live inputs 

(fingerlings) through extended regional aquaculture centres/facilities in the country 

¶ Spearhead national aquaculture research to generate aquacultural technologies 

with support from regional aquaculture centres 

¶ Preserve natural aquatic environment and conserve the endangered warm water 

fishes 

Functions 

¶ Conduct minimum of two researches to generate aquacultural technologies 

through extended Regional Aquaculture Centres (RCA)/facilities in the country; 

 

¶ Produce aquaculture live inputs on demand basis, 1200000 from NR&DCA 

numbers of fingerlings annually; 

 

¶ Develop expertise and information on aquaculture farming through training 

extension officials: 

¶ Fifteen to thirty (15-30) staff and; 

¶ Fish farmers (10-15 persons) annually subject to budget availability;  
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¶ Provide highly technical aquacultural support services to fish farmers and other 

parties, such as business entities, engaged in aquaculture (Demand basis);  

 

¶ Produce table size fish at NR&DCA (1.5 mt annually);  

 

¶ Technically supervise the establishment of corporate fish farms (As and when 

required); 

 

¶ Conduct high priority programs such as artificial propagation of Tor putitora and 

other native fish conservation related activities (produce 5000 numbers of 

fingerlings annually); 

 

¶ Propagate and produce 250 numbers of ornamental fish fingerlings annually. 

 

¶ Technically monitor and evaluate Regional Centre Aquaculture (RCA), 

Phuntshothang, Samdrupcholing: Samdrupjongkhar fish farm and recommend 

observations, findings and possible interventions to RCA. 

Carrying Capacity of Farm 

The total carrying capacity of the farm is indicated in the following Table 10 based on the 

different life-stage type fishes being cultured based on different requirements within the 

farm. 

Table 10 Carrying capacity of NR&DCAôs fish pond 

Sl. No Pond ID Area (m2) Standard Stocking Rate (No/m2) Carrying Capacity (No/pond) 

1 R I 267 4 1068 

2 R II 267 4 1068 

3 R III 270 4 1080 

4 R IV 270 4 1080 

5 R V 413 4 1652 

6 R VI 740 4 2958 

7 R VII 810 4 3240 

8 R VIII 930 4 3720 

9 R IX a 520 4 2080 

10 R IX b 525 4 2100 

11 R IX c 490 4 1960 

12 R X a 85 4 338 

13 R X b 95 4 381 

14 TF I 1283 4 5134 

15 TF II 1148 4 4592 

16 TF III 1026 4 4104 

17 TF IV a 895 4 3580 

18 TF IV b 1092 4 4368 
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19 TF IV c 1173 4 4692 

Sub-total 49195 

20 N I 3996 100 399600 

21 N II 2442 100 244200 

22 N III a 825 100 82500 

23 N III b 696 100 69600 

24 N III c 609 100 60900 

25 N IV 2176 100 217600 

26 N V 2652 100 265200 

27 N VI 2624 100 262400 

28 N VII a 1680 100 168000 

29 N VII b 1539 100 153900 

Sub-total 1923900 

30 B I 2709 4 677 

31 B II 2688 4 672 

32 B III 2790 4 698 

33 B IV 1650 4 413 

34 B V 3577 4 894 

Sub-total 3354 

Grand Total  44952   1976448 

Production Capacity of Farm 

With the current physical infrastructure, availability of fish parent stock (PS) and human 

resource, NR&DCAôs fingerling production capacity is 900000-1000000 numbers of high-

quality fingerlings annually. However, with the enhanced competency in aquaculture 

through competency-based trainings and experiences gained through field practical, in 

future production capacity under an ideal situation would be almost 1200000 numbers of 

high-quality fingerlings annually after realizing the entire future requirement proposed 

under resource gap in this document.  

Table 11 &  

Table 12 shows the current production capacity of farm. 

Table 11 Production capacity of existing incubators at NR&DCA, Gelephu 

Sl. 
No 

Incubators 
(Nos) 

Capacity 
per 
Incubators 
(L of eggs) 

Mean 
Biomass 
of Eggs/L 

Total 
Eggs/Incubator 

Male to Female 
Breeding Ratio 
(2:1) 

PS 
Requirement 
(No) 

Male Female Male Female 

1 9 60 1000 540000 2 1 36 18 
2 9 60 1000 540000 2 1 36 18 
3 9 60 1000 540000 2 1 36 18 

Total common carp breeding sets 108 54 
4 9 60 1000 540000 2 1 36 18 
5 9 60 1000 540000 2 1 36 18 
6 9 60 1000 540000 2 1 36 18 

Total grass carp breeding sets 108 54 
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7 9 60 1000 540000 2 1 36 18 
Total silver carp breeding sets 36 18 

8 9  60 
1000 

 

 

540000 2 1 36 18 

9 9 60 1000 540000 2 1 36 18 
Total catla breeding sets 72 36 

10 9 60 1000 540000 2 1 36 18 
11 9 60 1000 540000 2 1 36 18 
12 9 60 1000 540000 2 1 36 18 
13 9 60 1000 540000 2 1 36 18 

Total catla breeding sets 144 72 
14 15 60 5000 4500000 2 1 60 30 
15 15 60 5000 4500000 2 1 60 30 
16 15 60 5000 4500000 2 1 60 30 

Total catla breeding sets 180 90 

Total 960 28000        20,520,000  32 16 612 306 

 

Table 12 Fingerling production capacity at NR&DCA under ideal condition 

Sl. 
No 

Life-stage Unit Eggs 
Survival 
(%) 

Literature 
(Survival %) 

Survival 
(No) 

1 Egg-Hatchlings 
No 

20520000 0.25 22-28 5130000 

2 Hatchlings-Fry No 5130000 0.515 50-53 2641950 

3 Fry-Advanced Fry 
No 

2641950 0.625 60-65 1651218.75 

4 Advanced Fry-Fingerlings 
No 

1651218 0.75 70-80 1,238,414 

 

Farm Management Plans 

Farm Strategy 

¶ Annually, NR&DCA is going to produce 1200000 numbers of fingerlings with the 

available facilities (production capacity with 75% survival rate). 

 

¶ Stock replacement strategies at NR&DCA includes establishment of brood stock 

which is the critical and most important step for NR&DCAôs plan to produce high 

quality fingerlings. NR&DCA has established our own brood stock by selecting and 

rearing the best-performing females and males with known genetic background 

based on the results of science-based breeding of carps. Generally, healthy fish, 

perfect in shape and appearance with an average weight of the population is the 

best choice for rearing brood fish. 

 

¶ NR&DCA treat the brood stock with special care in order to obtain the best possible 

quality progeny.  

 

¶ Replacement of brood stock is a year-round operation which consists of pre- and 

post-propagation phases. 

 

¶ NR&DCA further thriving to reinforce the gene bank of carp brooders within its farm 

premises. These brooders are to be used for propagation and production of  
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fingerlings. The fingerlings will then be distributed to various fish farming 

dzongkhags. Quality of carp brooder within gene bank is very much essential as 

the quality of the progenies are greatly associated with the genotypic and 

phenotypic characters of the brooders used for the propagation. Thus, in order to 

develop well-organized gene bank of the cultivable carp the following activities has 

already been executed: 

 

¶ The centre has procured 500,000 No. of fertilized ova of Tata scaly carp a strain 

of common carp from Research Institute for Fisheries and Aquaculture (HAKI), 

Szarvas, Hungary under the National Agricultural Research and Innovation Centre 

(NARIC). The strain has been preferred as it is easy for propagation when 

compared to other strains of common carp developed by HAKI. The fertilized ova 

have successfully been incubated and hatched into hatchlings and they have 

currently attained the size of juveniles. The juveniles will be further reared until 

they attain sexual maturity and become ready for first propagation. The activity has 

been supported with funding from EU-RNR-SSP and RGoB budgets. 

 

¶ Similarly, to reinforce the gene bank of catla, rohu and mrigal which are collectively 

known as Indian major carp, new batch of fishes of various size groups has been 

already introduced into the system. As part of the program 96 No. of catla, 117 No. 

of rohu and 164 No. of mrigal has been imported from fish farm at Bijini, Assam, 

India. The activity has been supported through GoI funding under livestock support 

program. 

 

¶ The above species were identified for reinforcement of gene bank as the 

preference of common carp is very high among the Bhutanese farmers considering 

its high adaptability and tolerance to varied environmental conditions and faster 

growth rate. Similarly, in the recent years the preference of stunted fingerlings of 

Indian major carp is becoming popular among the farmers considering its faster 

growth, high survival rate and very minimum rearing loss. 

Brood Stock Replacement Strategies 

In order to replace the age old and non-productive parent stock, NR&DCA is following 

standard brood stock replacement strategies as shown in Table 13. 

Table 13 Brood stock replacement for NR&DCA 

Sl. 

No 
Species  

12th FYP 
Remarks 

18-19 19-20 20-21 21-22 22-23 

1 Catla (Catla catla) 258 323 403 504 630 NR&DCA intends to replenish 

25% of current brood stock (IMCs, 

Grass carp and common carp) 

annually and 100% Silver carp 

brooders.  

2 Rohu (Labeo rohita) 439 549 686 857 1072 

3 Mrigal (Cirrhinus mrigala) 330 413 516 645 806 

4 
Common carp (Cyprinus 

carpio) 
772 965 1206 1508 1885 
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5 
Grass carp 

(Ctenopharyngodon idella) 
1208 1510 1888 2359 2949 

6 

Silver carp 

(Hypophthalmichthys 

molitrix) 

69 138 276 552 1104 

   Sub-total 3076 3897 4974 6425 8445   

Breeding Strategies and Guidelines 

¶ To meet the national demand of 900000-1000000 numbers of fingerlings annually, 

fish propagation and fish seed production at NR&DCA is being carried out through 

selective breeding programmes for carps.  

 

¶ The breeding expertise team of NR&DCA conducts manual breeder selection for 

induced breeding and then performs breeding in hapa. After 12-14 hours of 

induced breeding, in the early morning the team starts egg collection and 

incubation. 

 

¶ For detail breeding strategies/guideline, refer SOP on fish breeding (Refer 5 

Annexure V: SOP/2/FF: Fish Breeding/Mating). 

Feeding Practices 

The feeding methods practiced at NR&DCA can be divided into two basic categories, 

namely: 

¶ Endogenous feeding: Fishes growth dependent upon the increased endogenous 

or in-situ production of natural food organisms and plants within the culture system 

either i) indirectly through the application of substrates so as to increase the 

surface area available for natural food production and ii) directly through the 

application of chemical fertilizers and or organic manures as a source of nutrients 

for natural animal and plant biota; 

 

¶ Exogenous feeding: Fishes growth dependent upon the external supply of feeds, 

either i) in the form of single agricultural feed ingredients or simple feed 

mixtures/mashes usually used as supplementary feeds in combination with 

endogenous feeding regimes, ii) in the form of a formulated compounded diet.  

 

¶ NR&DCA validates and authenticates nutritional compositions in formulated feeds 

to ensure whether it meets the essential nutrients requirement by the fish through 

random lab analysis. The lab findings revealed sub-standard feed quality that 

hinders growth, reproduction and production performance of carps. Therefore, the 

management proposes for additional budget to procure high quality feeds.  

¶ NR&DCA follows standard feeding schedule and SOP. For details refer 5 

Annexure V: SOP/3/FF: Fish Feeds & Feeding. 

¶ The centre adopts standards of fish feeds, feeding rate and feeding method as 

shown in Table 14.  
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Table 14 Recommended fish feeding rate, feeding method and CP requirement of fish feed 

Life Stage  
Daily Feeding 
Rate  

Form of Feed Feeding Method CP % 

Spawn to fry  4ï8 times of the 
initial BW 

Powder Broadcast 40 

Fry to 
fingerlings  

50ï100% of the 
initial BW 

Mash/pellet Feeding tray/Broadcast 35 

Growers  1 ï 2%  Pellet Broadcast 30 
Brood fish  1 ï 3%  Pellet Broadcast 25 

Fish Ponds Management 

NR&DCA accounts and recommends following technical aspects to design and construct 

ideal fish ponds (diversion earthen pond) to ensure fulfillment of BMP in aquaculture and 

ultimately to derive predictable production after complete one cycle or culture. 

¶ Locating fish farms (where to put fish pond/water supply/soil quality/testing soil). 

¶ Choose fish pond type, size, shape and depth based on the land topography 

available in the proposed area. 

¶ Constructing fish ponds (how large should fish pond be? / how to build ponds?). 

¶ Inlets to let water into fish ponds (simple inlets and better inlets). 

¶ Outlets to let water out of the ponds (simple outlets and better outlets). 

¶ Controlling the water in the ponds (overflow and controlling trash fish using 

screens). 

¶ Preparing your ponds (before water filling, manuring and fertilizing)  

¶ Stocking fish ponds (transporting fingerlings, stocking and then feeding) 

¶ Taking care of fish ponds (feeding you growing fish and providing good water for 

fish). 

¶ For comprehensive fish pond construction, refer 5 Annexure V: SOP/1/FF: Fish 

Pond Management. 

Aquatic Animal Health 

The demand for aquaculture is increasing rapidly in the country and it has led to growing 

interest in prevention and treatment of fish diseases at NR&DCA. Primary aim of keeping 

fish healthy through preventive and prophylactic methods is derive optimum production 

results. In this regard, regular routine practices to safeguard the fish health are 

summarized as follows. 

¶ There are two lines of defense against fish pathogens: protection and prevention. 

¶ Protection includes hygienic practices using pathogen-free water, seed and brood 

stock and feeds and controlling wild fish, vectors and pests, as well as regular 

monitoring of health and responsible movement of fish, with quarantine if needed. 

¶ Prevention includes maintaining good water quality, sufficient and good quality 

feed, appropriate stocking density and stress-free rearing environment. 

¶ General aquatic animal health management, prevention, managing aquatic animal 

health, movement of live aquatic animal, monitoring health, diagnosis and control 

measures, health certification, use of veterinary medicines, disease surveillance,  
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monitoring and reporting, emergency preparedness and contingency plan through 

effective governance. 

¶ The common aquatic drugs used at NR&DCA for various purposes are as 

indicated in Table 15. 

¶ For details of fish health, refer 5 Annexure V: SOP/4/FF: Aquatic Animal Health 

Management. 

Table 15 Dosage of common aquatic drugs used in NR&DCA 

 

Biosecurity Measures 

Like any other commodity centre, NR&DCA also prioritize and undertake concrete 

measures to protect the cultured stocks from the possible negative impacts resulting from  

Chemical Purpose Species 
Dosage 

Male Female 

Salmon 
Gonadotropin 
Releasing Hormone 
and Domperidone 

Breeding inducer 

IMC/GC/SC/CC 0.5 ml/kg 0.25 ml/kg 

Synthetic 
Gonadotropin 
Releasing Hormone 

IMC/GC/SC/CC 0.5 ml/kg 0.5 ml/kg 

Synthetic Salmon 
Gonadotropin 
Releasing Hormone 
and Pimozide 

Catla 0.20-0.30 ml/kg 0.40-0.50 ml/kg 

Rohu/Mrigal 0.10-0.20 ml/kg 0.20-0.40 ml/kg 

SC/GC/CC 0.20-0.25 ml/kg 0.40-0.50 ml/kg 

Benzocaine Anaesthetics IMC/GC/SC/CC 100 g in 1 L of acetone/ethanol 

2-alpha phenoxy 
ethanol 

Anaesthetics IMC/GC/SC/CC 2-4 ml in 10 L H2O 

Acriflavin 
(Transportation) 

Transportation IMC/GC/SC/CC 1-2 ppm  

Acriflavin (For 
Treatment) 

Treatment IMC/GC/SC/CC 10 ppm 

Chloramin trihydrate 
(T) 

Treatment IMC/GC/SC/CC 10-20 ppm 

Malachite Green 
Hydrochloride 

Pond treatment IMC/GC/SC/CC 2 ppm 

Bath-Fungal treatment IMC/GC/SC/CC 0.2 ppm 

Sodium chloride 

Ecto-parasite treatment IMC/GC/SC/CC 3% solution 

Prophylaxis during stocking IMC/GC/SC/CC 3% solution 

Fungal treatment IMC/GC/SC/CC 3-5% solution 

Copper Sulphate 

Antiseptics/Disinfectants IMC/GC/SC/CC 0.4-1 ppm 

Algal bloom control   0.5 ppm 

Fungal bath treatment IMC/GC/SC/CC 20 ppm 

Potassium 
permanganate 

Pond treatment   2 ppm 

Stocking/transportation IMC/GC/SC/CC 2-3 ppm 
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the introduction and spread of serious aquatic animal diseases. Current biosecurity in farm 

management and hatchery operation at NR&DCA can be summarized as follows. 

¶ Control at entrance for personnel, vehicles and other disease vectors to prevent 

transfer of infections from other hatcheries and environment. 

¶ Potassium permanganate for pond treatment @ 2 ppm four times a week is being 

practiced. Topical application on external wounds. Bath in KMnO4 1: 100,000 for 

15-30 minute in case of Dactylogyrus. As Prophylactic bath in 3-5 ppm KMnO4 for 

15 seconds during stocking or shifting fish.  

¶ Quarantine of incoming brood stock (at least 20 days). 

¶ Disinfection of equipment, tanks and water (KMnO4 ï 2 ppm, Lime 150-200 kg per 

hectare). 

¶ Disinfection of brood stock (iodine-PVP-20 ppm, formalin- 50-100 ppm), and eggs 

(iodine-PVP ï 50-100 ppm, formalin ï 100 ppm). 

¶ Hatchery-regular dry-out periods. 

¶ Cleaning and disinfection of buildings, tanks, filters, water and air lines and 

equipment. 

¶ Separation of working materials for each room and each tank. 

¶ For most essential biosecurity recommendations, refer 5 Annexure V: SOP/5/FF: 

Fish Farm Biosecurity and Livestock Farm Biosecurity Strategy, 2017 of 

Department of Livestock (DoL), Ministry of Agriculture & Forests (MoAF), Thimphu. 

Animal Welfare Measures 

There exists strong association between fish welfare and fish health, and fish welfare and 

human well-being. Thus, NR&DCA faces greatest challenge to ensure fish welfare 

simultaneously with fish production to meet human nutrition and economic growth.  In this 

regard, NR&DCA adopted and incorporated Five Freedoms as the key fish welfare 

standards (Refer Bhutan Animal Standards and Guidelines, 2018). The expanded Five 

Freedoms now practiced by the NR&DCA are: 

¶ Freedom from hunger and thirst ï by ready access to clean water and a diet 

designed to maintain full health and vigor; 

¶ Freedom from discomfort ï by the provision of an appropriate environment 

including shelter and a comfortable resting area; 

¶ Freedom from pain, injury or disease ï by prevention or through rapid diagnosis 

and treatment; 

¶ Freedom to express normal behaviour ï by the provision of sufficient space, proper 

facilities and company of the animal's own kind; and 

¶ Freedom from fear and distress ï by the assurance of conditions that avoid mental 

suffering.  
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Benchmark Setting for Farm 

Table 16 Benchmark setting of NR&DCA 

Sl. No Technical Aspects Species Age (years) Weight (kgs) 

1 
Age & min. weight at 
point of parent stage 

Common carp 2 2 
Grass carp 5 5 
Silver carp 3 3 
Rohu 3 2 
Mrigal 3 2 
Catla 3 3 

  Sets Ratio (F:M) 

2 
Nos. of parent brood 
fish during one 
season 

Common carp 80-90 1:2 
Grass carp 80-90 1:2 
Silver carp 80-90 1:2 
Rohu 80-90 1:2 
Mrigal 80-90 1:2 
Catla 80-90 1:2 

3 Hatching % 

Common carp 50-60   
Grass carp 40-50   
Silver carp 40-50   
Rohu 40-50   
Mrigal 40-50   
Catla 40-50   

4 Production 
Feed Conversion ratio  3   
Fingerling Production/year (Nos) 1200000   
Table Fish Production/year (kg) 1500   

5 Body Weight (g) 

Daily wt. gain  0.9   
Table fish (one cycle-6 months) 150-200   
Table fish (two cycle-12 months) 400-500   

Fingerling distribution size (length -cm) 3   

6 Mortality (%) 

Brood fish mortality 1-3   
Hatching mortality 75   
Fry mortality 51.5   
Advanced fry mortality 48.5   
Fingerling mortality 25.5   
Table fish mortality 25   

7 
Revenue generated 
(Nu) 

Fingerlings/Table fish 569,590   

 

Way Forward Plans  

¶ In order to further maintain proper history of the brooders and to assess the quality 

of the progeny from the parents, the centre plans to tag the fish with passive 

integrated transponder (PIT) tags once the fish attains sexual maturity so to easily 

identify the source and year class of the brooders. Such program in long run is 

aimed at establishing an efficient fish breeding program at NR&DCA, Gelephu.  

 

¶ The centre will also explore opportunities to reinforce grass carp and silver carp 

gene bank in coming years. 

 

¶ The immediate goal is to reach reasonable production levels through substantial 

development of aquaculture in the country by the wide application of presently 

available technical knowledge, and to adopt improved technology of fish 

production in selected areas presently using traditional culture methods.  
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¶ Immediate emphasis on the production of fish seed, and their efficient rearing in 

selected areas in each Dzongkhags to provide the stocking material. 

 

¶ To create and activate a discrete category of fish farmers throughout the country 

by introducing suitable training programmes, and at the same time, making water 

areas available and providing inputs for fish culture. 

 

¶ Making available water areas to the fish farmers on long-term lease in order to link 

leasing with intensive production programmes. 

¶ Bringing the financing institutions and fish farmers closer so that fish farmers may 

not be financially handicapped in undertaking improved fish culture. 

 

¶ Progressively adopt improved technology of fish production in certain selected 

areas. 

 

¶ Establish fish seed farms in each district and possibly in each sub-division. 

 

¶ Develop techniques for running-water carp culture. 

 

¶ Conduct further research on nutrition and reproductive physiology of cultivated 

species of fishes so that their growth and breeding can be better controlled. This 

will also help in formulating suitable feed mixtures. 

 

¶ Conduct further research to obtain still better fish production through different 

improved methods of aquaculture. 

 

¶ Develop fish culture in the cold-water areas of the country. 

 

¶ Develop culture technology for the non-conventional species of fish. 
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National Research & Development Centre for 

Riverine & Lake Fisheries 

Background 

Brown trout was introduced in Bhutan in early 1930ôs from India. To help establish brown 

trout stock in Bhutanôs natural water body (rivers and lakes), a small trout breeding facility 

was also set up in Haa. The center produced brown trout seed and carried out restocking 

program both in high altitude lakes and rivers until early 1990ôs after which the program 

was discontinued because of conservation issues. 

However, in 2005, realizing the potential of cold-water fishery coupled with peopleôs 

growing preference for fish, the National cold water Fishery Centre (NCWFC) as a central 

unit under the Department of Livestock, Ministry of Agriculture and Forest, was re-

established in Haa. The center was established to promote and develop cold-water fishery 

program in north and central Bhutan. 

In the 11th FYP, the National cold water Fishery Centre (NCWFC) transitioned and was 

renamed as National Research Centre for Riverine and Lake Fisheries (NRCR&LF). This 

was done mainly to be more focus in-terms of discipline and subject by segregating 

aquaculture from fisheries. This was also to keep in line with the international/FAO 

standard. The NRCR&LF, now, has a new mandate of being the only center in the country 

responsible for conducting research, studies and other activities for both fisheries 

development and conservation in the country. 

Situational Analysis 

The concept of wild fisheries dates back to as long as when brown trout was first 

introduced in Bhutan. But fishing was restricted only to angling/recreational fishing in 

selected water bodies. Although fishing both for consumption and commercial purpose 

was not allowed, there were reports of illegal fishing almost everywhere. To help those 

who were dependent on fisheries for their livelihood, the government, in 2010, instituted 

what is called as ñCommunity Based Fisheries Resource Managementò on a pilot scale.  

This not only helped enhance the socio-economic life of these people, but also helped 

address environmental issue, which had, mainly, resulted as a result of illegal and 

unmanaged fishing practices.  
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As of now, there are seven-capture fisheries group in the country. The estimated fish 

production from these capture fisheries group is 14MT. Efforts and resources are also 

being directed towards promoting and developing lake fisheries in the country. 

However, one of the major challenges facing wild fisheries development in our country is 

the developmental activities which are taking place at a greater pace such as the 

hydropower projects, river training, sand and stone mining etc. In view of this coupled with 

the peopleôs growing preference for fish, there is a strong need for a comprehensive 

strategy for wild fisheries in rivers and lakes. 

Rationale 

Bhutan is endowed with rich natural water resources in the form of streams, rivers and 

lakes. Although, in general, fishing for consumption and commercial purpose is not legal 

in Bhutan, there are people who are dependent on fisheries for their livelihood. This has 

resulted into people resorting to many indiscriminate fishing practices and it has become 

one of the major causes of declining fish population. Not only has this affected the aquatic 

ecosystem of many water bodies but also the social and economic life of many people. To 

address this issue, a program must be initiated so that our natural fishery recourses are 

used in a sustainable manner. 

In addition to this, the fish consumption pattern of our country indicates that there is an 

increase in fish consumption every year. In 2017, the total fish imported was more than 

1400 MT while the domestic fish production was only about 220 MT. The domestic 

production was mostly from the aquaculture. In order to narrow this huge gap of import 

and domestic fish production, there is a need to explore other avenues. One such avenue 

is the use of our rich natural aquatic resources. 

In this context, in the 11FYP, the National Fishery Centers had to be re-structured. The 

National cold water Fishery Center was renamed as the National Research Center for 

Riverine & Lake Fisheries (NRCR&LF) and was given a new mandate to work exclusively 

towards developing riverine and lake fisheries in the country. 

Vision 

To be a premier institution involved with development of riverine and lake fisheries 

including taking care of all aspects of fishery research in Bhutan. 

Mission 

To enhance fish production through sustainable utilization of Bhutanôs fishery resources 

to supplement the national goal of achieving self-sufficiency in food. 

Mandates 

The NRCR&LF under the Department of Livestock shall be the competent authority for the 

provision of technical advice for the sustainable use, conservation and management of 

fish and other living aquatic resources.  
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Functions 

The Functions of NRCR&LF are: 

¶ Development of a program for community fisheries Ο 

¶ Development or promotion of sport fishing and eco-tourism  

¶ Fishery research and long-term monitoring program 

¶ Technical support to decision making related to importations, introductions, and 

movements of aquatic animals  

¶ Contribute to the revision of the 1995 Forest and Nature Conservation Act, 1995 

and the associated 2006 Forest and Nature Conservation Rules of Bhutan 

¶ Provision of technical advice on EIA and environmental clearances related to 

potential impacts and necessary mitigation of:  

Á Hydropower development  

Á Irrigation development  

Á Surface collection of sand and boulders  

¶ Support to the development of river basin management plans (NEC)  

¶ Provision of fisheries scientific advice on CITES  

¶ Provide advice on climate change adaptation initiatives (e.g. potential 

maladaptation, negative impacts on fisheries)  

Way Forward Plans 

The program on riverine and lake fisheries (wild fisheries) as a separate program has 

come about only recently. As this involves the use of natural fishery resources, it is vital 

that all plans and strategies for wild fisheries must conform to and compliments the existing 

policies and acts on natural resource and environment. In this context, the following way 

forward plans and strategies are, therefore, developed: 

1. Strengthen the capacity of the National Centre for Riverine and Lake Fisheries to 

undertake its roles and responsibilities  

¶ Promote sustainable management of community fisheries and sports and 

recreational fisheries 

¶ Develop fishery management measures and guidelines  

¶ Undertake a fisheries research program in order to provide necessary 

scientific information/analysis to inform decision making and policy setting 

(e.g. to the National Environment Commission and Department of Forest 

and Park Services) 

¶ Provide technical advice on identification of critical habitats, migration 

paths (with a view to protection), mitigation of impacts, minimum flows, 

water quality as related to fish and living aquatic resources  

¶ Provision of estimates of national fishery production 

 

2. Strengthen the liaison and coordination of the DOL with counterpart agencies with 

mandates for decision-making and policy setting that may affect wild capture 

fisheries.  
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3. Develop clear institutional arrangements between DOL (the NRCR&LF) and the 

National Environment Commission (NEC)  

¶ Provide technical input to environmental clearances for Hydropower EIA 

and other EIAs relevant to wild fisheries (e.g. water/habitat related)  

¶ Provide monitoring data to NEC (especially the water divisions) to 

contribute to the national water inventory and routine monitoring of water 

resources  

¶ Support to the development of river basin management plans (NEC) 

 

4. Develop clear institutional arrangements between DOL (the NCRLF) and the 

relevant divisions of the Department of Forest and Park Services (DOFPS)  

¶ Establish DOL & DOFPS focal points for liaison on fishery related matters 

(e.g. DOFPS vacant post in aquatic resources & DOL NCRLF)  

¶ Input to policy setting and review of legislation (especially with regard to 

fishery management measures and regulations) 

¶ Provide general policy advice on conservation and management of fishery 

resources 

¶ Identification of areas suitable for community fishery  

¶ Identification of sites suitable for recreational fishing  

¶ Technical information relating to fish biodiversity  

¶ Provide technical information on critical or sensitive aquatic habitats (e.g. 

spawning grounds for key species, migration routes), with a view to their 

protection 

¶ Provide technical input to environmental clearances for EIAs relevant to 

wild fisheries/water/habitat (e.g. sand and boulder collection in water 

courses) 

 

5. Participate in the national CITES scientific committee  

¶ Develop clear institutional arrangements between DOL (the NCRLF) 

and the Department of Agriculture (relevant divisions) in relation to 

irrigation development.  

Targaythang Fish Conservation Unit 

Background 

Fish Conservation Unit (FCU) is located along the Mochuu- river bank at Targaythang in 

Punakha. The activity was initiated as a Royal initiated project in 2015. The plan was to 

have a small unit with some fish ponds where stressed fish including weak and small 

juvenile collected from natural streams and rivers in Punakha region could be reared for 

eventual release back into rivers. 

With limited funds available, a small facility was established in a phase wise manner in 

2017. And it was formally instituted as one of the research farms/substations under 

National Research Centre for Riverine and Lake Fisheries (NRCR&LF) in 2018 after 

obtaining approval from the Royal Civil Service Commission (RCRC).  
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Situational Analysis 

The Fish Conservation Unit (FCU) is a new research farm /substation established under 

NRCR&LF for fish conservation program in streams, rivers and lakes of Punakha region. 

The NRCR&LF was able to construct only two fish ponds and one care taker quarter with 

limited budget. The unit currently rears from 5000-10000 snow trout fry rescued and 

collected from the near-by water bodies. Although, there is an approved staffing pattern 

for this unit, only two farm attendants (ESP) were recruited as the work load was, 

anticipated, to be light, given the unit was still at the initial phase of the development. 

¶ Considering the unit has just started and is still in the development phase and also 

going by the experience, the following are strongly recommended. This, however, 

is exclusive of other minor day to day operational requirements; 

 

¶ Construction of infrastructure; the unit still lacks proper road access, office building 

and a laboratory facility. As the site is located in a remote area, logistic is also an 

issue. Therefore, there is a need for staff quarter and the above facilities. 

 

¶ Construction of additional ponds and siltation tank: As the water is being sourced 

from Mochhu- River, siltation has been a major issue. There is, therefore, a need 

to construct a siltation facility. To ensure smooth functioning of the facility, 

additional fish ponds are required.  

 

¶ Recruitment of Staffs; Technical staffs as per the approved RCSC staffing pattern 

need to be recruited on a priority basis.  

Vision 

To become a nodal agency in fish conservation in natural water bodies of Punakha region 

Mission 

To ensure healthy fish population in the streams and rivers of Punakha through fishery 

research and development for biodiversity conservation and enhanced rural livelihood. 

Mandates 

To conserve fishery resources in streams and rivers of Punakha  

Functions 

The Functions of Fish Conservation Unit are; 

¶ To conduct fishery research both for fishery development and conservation  

¶ To rescue and revive fish stock through regular fish collection and re-stocking 

program 

¶ To facilitate the development of fish farming in consultation with concern agencies 

including Regional Livestock Development Center (RLDC), Dzongkhag Livestock 

sector, National Aquaculture Development centre  
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¶ Monitoring of streams and river of Punakha to assess their health in consultation 

with key stakeholders 

¶ Maintain farm bio-security 

Farm Carrying Capacity 

The Table 17 shows the existing carrying capacity of fish conservation unit in 

Targaythang. 

Table 17 Carrying capacity of Targaythang Fish Conservation Unit 

SI. No  Particular Qty Area in cu meter  Carrying Capacity (kg) Remarks 

1 Pond A  1 364.6 182.3 Not functional 

2 Pond B 1 588.56 294.28 0.5 kg/Cu.m 

Production Capacity of Farm 

The Table 18 shows the production capacity of fish conservation unit in Targaythang. 

Table 18 Production capacity of fish conservation unit in Targaythang 

Sl. No Stock with different size Numbers weight Age 

1 Adult Fish 1000 250-300 gram 2 years 

2 Juvenile fish  4000 120-180 gram 3-10 month old 

Farm Management Plan 

Feeding Practices 

The different categories of the fish are fed as per the body mass of which following 

schedule (Table 19)is being maintained.  

Table 19 Feeding schedule of fish at conservation unit in Targaythang 

Feed Category Size Fish age Feeding rate (%BW) 

Wheat Floor/pelleted feed All size  1-18 months 2% 

Biosecurity Measures 

¶ Control at entrance for personnel, vehicles and other disease vectors to prevent 

transfer of infections from other hatcheries and environment. 

¶ Potassium permanganate for pond treatment  

¶ Cleaning and disinfection of buildings, tanks, filters, water and air lines and 

equipment. 

Most essential biosecurity recommendations are as follows: 

¶ Provision for construction of separate rooms for equipment, fishing gears, 

medicines and tools. 

¶ Provision for medicines store, Changing/shower room for ESPs/Farm 

attendants/staff and Construction of Chain link fencing around the farm premises. 
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Animal Welfare Measures 

The following five freedoms are widely accepted as the fundamental principle of Fish 

Conservation Unit and have been implemented ever since its establishment. The 

expanded five freedoms now practiced by the FCU are: 

¶ Freedom from hunger ï by ready access to proper diet designed to maintain full 

health and vigor 

¶ Freedom from discomfort ï by the provision of an appropriate environment 

including shelter and a comfortable resting area 

¶ Freedom from pain, injury or disease ï by prevention or through rapid diagnosis 

and treatment 

¶ Freedom to express normal behavior ï by the provision of sufficient space and 

proper facilities 

¶ Freedom from fear and distress ï by the assurance of conditions that avoid mental 

suffering. 

Benchmark Setting 

The Table 20 shows the production targets of Targaythang Conservation unit in 12 FYP. 

Table 20 Production targets of conservation unit in Targaythang during 12 FYP 

Inputs 
 

Unit 
12th Five Year Plan Annual Targets 

 18-19 19-20 20-21 21-22 22-23 

 Collection Juvenile   Nos 4000 4000 6000 6000 8000 

 

Way Forward Plans 

The way forward plan for FCU is in line with the overall plan and strategies of NRCR&LF. 

As this is a new farm/research sub-station and most activities are related to natural fish 

conservation, strategy should be developed to 

¶ Strengthen the capacity of FCU to be able to; 

Á Conduct monitoring program including fish stock assessment to assess the 

health of the river and other natural water bodies  

Á Conduct fishery research (fish biology and trial to develop breeding 

technique of important native fish species)  

Á Provide technical assistant for fishery development (Fish farming) 

¶ Develop good working partnership with the key stakeholder including forest sector, 

Dzongkhag Livestock sector, Regional Livestock development Centre. 
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Harrachu Golden Mahseer Hatchery & Conservation Facility 

Background 

Bhutanôs high gradient mountain river system has endowed it with enormous opportunity 

to develop hydropower for self-consumption as well as for export and revenue generation. 

The Department of Livestock (DoL) has identified that the development of water resources 

to harness electricity contributes one of the most significant impacts to a river ecosystem 

in Bhutan. The changes will be evident in form of downstream regulated low flow and 

upstream change from riverine to lacustrine system. The physical structure itself cuts off 

the hydrologic connectivity that enables migratory fishes to move upstream and 

downstream. These developments will undermine the water quality and impact the health 

of the ecosystem changing the community structure of fish and other aquatic fauna 

inhabiting and dependent on the system, and posing risk of eradication of some native 

species as well. Although the benefits of developing hydropower are insurmountable, its 

effects on the river ecosystem cannot be ignored. The effects of development of 

hydropower dams on Punatshangchhu are an inevitable outcome that will undermine the 

current ecosystem, but hydropower development is necessity as an engine for Bhutanôs 

economic growth. 

The Punatshangchhu hydropower projects being of the run-of-the-river type is perceived 

to have localized impact on the ecosystem. The initial effects would be seen during the 

construction of the dam with large amount of erosion and sedimentation due to clearing of 

forests, movement of large amounts of earth and construction materials, paving of access 

roads, and diversion of water flow for construction downstream. Increasing depth 

upstream will cause associated changes in thermal regime and decreasing depth 

downstream will also result in changing thermal regime. Regulation of water flow will result 

in high mortality of fish eggs and younglings downstream and also cause destruction to 

habitat and food source downstream. Existence of a dam on a river results in the 

modification of the riverôs physical, chemical and biological attributes and cause wide 

changes in the response of the fish and an overall change in the community structure of 

fish. The construction of dam breaks the continuity of the river and blocks the migratory 

route of fishes to their spawning habitats, and also affects the spawning sites downstream 

due to their operations. Fish blocked from their spawning habitats may reabsorb their eggs 

raising concerns about the persistence of the species concerned. 

There are many species of birds, fish and other vertebrates and invertebrates that will be 

affected due to development of the hydropower projects. Among them some species calls 

for immediate attention to devise conservation measures. The most prominent species 

that can be prioritized for conservation as of now are the White-bellied Heron which is on 

the brink of extinction and the Golden Mahseer which can be given threatened status due 

to its population decline all over the world. Bhutan is believed to have the least disturbed 

population of Golden Mahseer. Elsewhere around the world, this fish is under 

indiscriminate pressure from changing habitat and fishing leading to its population decline. 

The construction of dams on rivers inhabited by migratory fish like the Golden Mahseer 

leads to obstruction of one of the most important phases of its life-cycle that is necessary 
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for breeding and replenishing its population. On the same note, if similar conditions are 

experienced by other migratory (local as well as long distance) fish species inhabiting the 

Punatshangchhu like the Snow Trout, Hill-Stream Loach, Stone Roller, Chocolate 

Mahseer to name a few, it is probable that the river will see an overall decline in fish 

population through blocking of migration routes, delayed spawning, loss of habitat for 

feeding and breeding, and others. Decline in fish population will have indirect impacts on 

other species dependent on them like the White-bellied Heron aside from direct impacts 

like loss of habitat for feeding for the birds. 

Situational Analysis 

Although, the Mahseer Conservation and Fish Monitoring Centre (MC&FMC) has been 

instituted as one of the research farm/subs-stations under National Research Centre for 

Riverine and Lake Fisheries (NRCR&LF), the program and activities of the centre are still 

conceptual. The infrastructure facilities are still being developed.  And the staffs are yet to 

be recruited. Having stated this, the MC&FMC is, nonetheless, expected to get fully 

functional by 2020. 

Rationale 

The Golden Mahseer or ñSernyaò as it is commonly known in Bhutan holds high religious 

and cultural significance. It is depicted as one of the eight auspicious lucky symbols of 

Bhutan in the ñTashi-Dar-Gyedò, which has its origins in the first sermon of the Buddha. 

Golden Mahseer is also considered to have higher potential for fishery development: 

aquaculture, eco-tourism from catch-release, or for wild fish stock capture fishery. Due to 

its value, the Forest and Nature Conservation Rules of Bhutan 2006, has included it 

among the 24 species listed in ñSchedule I of List of Totally Protected Animals and Birdsò, 

thereby allotting equal status in priority species list for conservation and protection by the 

Royal Government of Bhutan (RGOB) with other animals like the white-bellied heron. 

Tiger, black necked crane and other rare endangered animals. Considering all the above, 

it is important that the Golden Mahseer be considered as a priority species for 

conservation as well and duly facilitate its conservation strategies. 

The current form of protection by declaring sites frequented by golden Mahseer as 

ñRestricted Sitesò through the command of His Majesty the Fourth and the Fifth King has 

been a very successful and important form of Mahseer conservation. Although the 

restriction is enforced to prevent illegal poaching of this fish, there is no measure as of 

now to protect these fish from threats other than poaching. A potential threat posed to 

these protected sites at Punatshangchhu will come from the upcoming hydropower 

projects. It is perceived by DoL that flow regulation at the dam site for power production 

and also during construction of the dam will disturb or change the downstream ecosystem 

and affect these restricted sites (which are mostly located downstream of the upcoming 

dam) thus negatively affecting Mahseer population. 

As of now, the DoL has information that Mahseer frequents certain confluences of 

Punatshangchhu tributary rivers and streams. It is not known why they hold onto the 

confluences and also where they move during the spawning period, therefore the critical 
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information on habitats necessary to complete its life- cycle is still missing. Information 

and understanding can only be obtained after initiating studies on fish movement through 

tracking devices, which the DoL has already proposed with the RGOB to be taken up in 

the coming years. Until then, it is important that the hydrology of the main river as well as 

those of tributaries at the confluences are least disturbed to enable Mahseer to frequent 

these sites. In light of all this the current proposal to establish Mahseer Conservation and 

Fish Monitoring Centre (MC&FMC) at Harrachu, Wangdue, as immediate mitigation 

measures were proposed by DoL to conserve Mahseer as well as other native fish species 

in the Punatshangchhu River.  

The institutionalization of such centre shall provide a platform for the Department to 

undertake in-depth study and come up with research recommendations towards 

conservation of this endangered fish species as well as other native fish species.  

Moreover, such intervention is expected to aid planners and policy makers for making an 

informed decision on the subject.   

Mitigation Measures 

The Department of Livestock (DoL) after reviewing many concepts and strategies of fish 

conservation measures at dam sites elsewhere around the world has concluded that an 

immediate and important conservation measure to mitigate threat by dams to native fish 

species at Punatshangchhu is to construct a hatchery that would be used to replenish the 

fish stock. Installation of fish pass will be difficult as it is envisaged that the dam height will 

be very high and also due to the fact that different phases of the project will result in a 

series of very close dams intercepting the river without habitat for breeding. A hatchery 

reared fish restoration program was proposed to be initiated together with the construction 

of the hydropower power project. The benefits of a hatchery program at Punatshangchhu 

will be enormous for fish conservation and will also benefit the local community. The 

hatchery can be used to replenish native fish stock for conservation and also to enhance 

the fisheries potential of the reservoirs and nearby areas to boost the local/rural economy 

through exploitation of fisheries resource.  

Vision 

To become the centre of excellence in Golden Mahseer conservation. 

Mission 

To ensure healthy fish population through fish diversity conservation for enhanced rural 

livelihood and nutrition. 

Mandates 

¶ To conserve Golden Mahseer and other native fish species in Punatshangchhu 

river basin. 

¶ To coordinate fishery research in Punatshangchhu river basin including all its 

tributaries.  
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Functions 

To fulfil MC&FMC mandate to achieved mission and vison, the MC&FMC have following 

functions: 

¶ Breeding and seed production of Golden Mahseer. 

¶ Breeding and seed production of other important native fish species. 

¶ Restocking of fish and monitoring of stocked fish 

¶ Monitoring of Punatshangchhu River Basin to assess the health of the river in 

collaboration with other key concern agencies. 

¶ Provide technical assistance for development of Community based Captured 

Fisheries program. 

¶ Monitoring of Community Based Captured Fisheries program in the region in 

collaboration with other key stakeholders. 

¶ Conduct other Fisheries Research for both fishery conservation and development. 

¶ Maintain biosecurity of the farm 

Carrying Capacity of Conservation Facility 

The carrying capacity is calculated based on pond size and considering average body 

weight of individual fish as shown in Table 21. 

Table 21 Carrying capacity of Harrachu Conservation Facility 

Stock with different size Stocking density  Area (sq.) No & body weight 

Bloodstock/parent fish 25 kg/sqm2 400 5000 (5 kg/fish) 

Golden Mahseer  35 kg/sqm2 400 10000 (1 gm/fish) 

Snow trout Fingerling  35 kg/sqm2 400 10000 (1 gm/fish) 

Copper Mahseer  25 kg/sqm2 400 10000 (1 gm/fish) 

Production Capacity of Hatchery Unit 

The production capacity is based on the nursery tank inside hatchery unit as shown in 

Table 22. 

Table 22 Production capacity of Harrachu Conservation Facility 

Inputs 
Year wise producing capacity 

2020 - 2021 2021 - 2022 2022 - 2023 

Golden Mahseer Fingerling   0 5000 10000 
Snow trout Fingerling  0 5000 10000 
Copper Mahseer Fingerling  0 5000 10000 
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Farm Management Plans 

Feed Practices 

The different categories of the fish will be fed as per the body mass of which following 

schedule is being maintained as shown in Table 23.  

Table 23 Feed schedule followed at Harrachu Conservation Facility 

Feed Category Size Fish age Feeding rate (%BW) 

Starter (powder) 0.1 - 0.5 mm 1 ï 8 months 4 - 5% 

Fingerling (pellet) Crumbs (0.6 -1 mm) 9 - 12 months 2 - 3 % 

Finisher/Broods (pellet) 5- 8 mm 4 ï 6 years 1 % 

 

Biosecurity Measures 

Current bio-security in farm management and hatchery operation at conservation centre; 

¶ Control at entrance for personnel, vehicles and other disease vectors to prevent 

transfer of infections from other hatcheries and environment. 

¶ Potassium permanganate for pond treatment  

¶ Hatchery-regular dry-out periods. 

¶ Cleaning and disinfection of buildings, tanks, filters, water and air lines and 

equipment. 

¶ Separation of working materials for each room and each tank. 

Most essential biosecurity recommendations are as follows; 

¶ Provision for construction of separate rooms for equipment, fishing gears, 

medicines and tools. 

¶ Provision for medicines store. 

¶ Changing/shower room for ESPs/farm attendant/staff. 

Animal Welfare Measures 

The following five freedoms are widely accepted as the fundamental principle of animal 

rights and will be implementing after its function of enter; the expanded Five Freedoms 

now practiced by the Golden Mahseer Conservation Centre are: 

¶ Freedom from hunger and thirst ï by ready access to fresh water and a diet 

designed to maintain full health and vigor 

¶ Freedom from discomfort ï by the provision of an appropriate environment 

including shelter and a comfortable resting area 

¶ Freedom from pain, injury or disease ï by prevention or through rapid diagnosis 

and treatment 

¶ Freedom to express normal behavior ï by the provision of sufficient space, proper 

facilities and company of the animal's own kind, and 
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¶ Freedom from fear and distress ï by the assurance of conditions that avoid mental 

suffering. 

Benchmark Setting of Farm 

The Table 24 shows the production targets of Harrachu Conservation facility in 12 FYP. 

Table 24 Production targets of conservation unit in Harrachu during 12 FYP 

Inputs Unit 
Target plan 

2020-2021 2021-2022 2022 -2023 

Fingerling production (Golden Mahseer) Nos  0 5000 10000 

Fingerling production (Snow trout) Nos 0 5000 10000 

Fingerling production (Copper mahseer) Nos 0 5000 10000 

Collection of brood stock (Golden Mahseer) Nos  0 50 100 

Collection of brood stock (Snow trout) Nos 0 100 100 

Collection of brood stock (Copper Mahseer) Nos 0 100 100 

 

Way Forward Plans  

The way forward plan for Mahseer Conservation & Fish Monitoring Center (MC&FMC) is 

in line with the overall plan and strategies of NRCR&LF. As this is a new research sub-

stations and most of the activities are related to natural fish conservation, future plan and 

strategy should be developed to; 

¶ Strengthen the capacity of Mahseer Conservation & Fish Monitoring Center 

(MC&FMC) to be able to: 

Á Breed Mahseer to produce fish seed for river stocking 

Á Conduct monitoring to assess the stocked fish 

Á Conduct Monitoring program including fish stock assessment to assess the 

health of the rivers and other natural water bodies  

Á Fishery research; fish biology and trial to develop breeding techniques of 

other important native fish species  

Á Provide technical assistance for fishery development (both fish farming and 

capture fishery) 

 

¶ Liaise with key stakeholders including Forest Sector, Dzongkhag Livestock Sector, 

Regional Livestock Development Center and Hydropower Sector 

Á Monitoring of rivers for river health assessment 

Á Fishery development 

Á Fund for fishery research and conservation (Druk Green Power 

Corporation)  
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Trout Breeding Centre (TBC) 

Background 

Trout aquaculture program in Bhutan started as early as in 1930ôs when brown trout was 

introduced from India. In order to sustain their population in Bhutanôs natural water bodies 

(rivers & streams) 2 hatcheries were set up at different locations (one at Haa, present 

location and the other at Wangchutaba, Thimphu). Due to conservation related issues, 

both the hatcheries were shut down in late 90ôs and the program was discontinued 

thereafter.  However, realizing the potential of cold-water fishery coupled with the peopleôs 

growing preference for fish, the National cold water Fishery Center was revived in Haa in 

2005. The center was given the mandate to develop cold-water fishery in the country.  

To fulfil the mandate, the center introduced 20 eyed ova rainbow trout from Kashmir, India, 

for the first time in the country in 2007. As there was no proper facility then, the trial to 

hatch and rear rainbow trout was carried out using locally made facility. Although, the rate 

of mortality was high, the trial was successful. NCWFC managed to hatch and rear the 

first batch of rainbow trout.  More similar trials were carried out hereafter. However, in the 

11FYP, there was a major reform, which required organization restructuring within the 

Department of Livestock. As a result, the National Cold Water Fishery Center transitioned 

and was renamed as National Research Center for Riverine and Lake Fisheries 

(NRCR&LF) in 2013.  

With research and development on riverine and lake fisheries as the main mandate of 

NRCR&LF, while also realizing the importance of trout fishery in the country, there was a 

need for separate institute for trout fishery program. The Trout Breeding Center was, 

therefore, created. However, the TBC was to remain as one of the farms/research sub-

stations of and be guided by NRCR&LF. 

TBC, now, has the responsibility of not only developing and promoting trout fishery 

program in the country but also to serve as a research facility for researches on other cold-

water fish species. 

Situational Analysis 

The first every trial to hatch and rear rainbow trout was conducted, when rainbow trout 

was first introduced in Bhutan, in 2007. The trial was successful, though there was a high 

mortality, as the facilities used then were locally made. 

The first modern trout hatchery was completed only in 2010. With this, more batches of 

fish seed were sourced externally and trial conducted but in a small scale. By 2015, plans 

were made to upscale and venture into commercial mode. In this regard, an additional 

hatchery was set up and more ponds were constructed.  However, the results were not as 

anticipated.  But, the lessons learned were immense especially when all-this attempt had 

been made in the backdrop of the fact that all these people working come from a different 

background and possess less or no training in trout fishery. 
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Bhutan has rich cold-water resources. This coupled with the fact that there is a growing 

preference for fish has led to many people wanting to take up trout farming. TBC received 

many proposals from private farms and entrepreneurs. To this end, four small private 

farms were set up and rearing trial conducted. However, because of high mortality rate 

and slow growth rate, currently there are only two farms. This is mainly attributed to poor 

seed quality and fish feed. 

With this background, the following are strongly recommended. 

¶ Strengthening of Trout Breeding Center: The success of trout fishery program in 

the country revolves around the success of the trout seed-producing unit (TBC). 

To ensure high quality trout seed production, TBC must have; 

Á Indoor rearing unit 

Á Fish feed mill 

Á Reliable water supply system for raceways (ponds) 

Á Capacity building (Human Resource) 

¶ Cost sharing mechanism; for promotion and development of private trout farms 

and enterprise 

Rationale 

Trout aquaculture is a fairly new practice in Bhutan, moreover the national demand for fish 

and fishery product is seen to rise over the years. With regard to fish production, in 2017 

Bhutan produced only 187 metric MT of fresh fish. During the same period, Bhutan 

imported 1261 MT of fresh fish and 809 MT of dried fish resulting in outflow of Nu. 278.38 

million. The self-sufficiency of fresh fish production during the same period is 12.9 %. 

Therefore, contribution from the northern belts of the country was seen to be zero depicting 

no production. With the promotion of rainbow trout as the potential culture species in the 

northern regions, trout aquaculture can be developed. Thus, by considering the demand 

of fish and unexploited production potential of trout, there is huge scope for promotion of 

fish farming in Bhutan. 

Vision 

To be a centre of excellence in trout fishery research and development in Bhutan. 

Mission 

To enhance rural livelihood and food security through sustainable aquaculture 

development. 

Mandates 

¶ Produce quality inputs for trout fishery development in the country.  

¶ Coordinate research activities related to trout farming and other cold water fish 

species in the country.  
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Functions 

To fulfil TBC mandate to achieve its mission and vision, the TBC will have the following 

function. 

¶ Sourcing of quality fish seeds.  

¶ Maintaining of quality brood stock for quality seed production and table fish 

production. 

¶ Fish breeding and hatchery management. 

¶ Liaise with RLDCs/Dzongkhag for input supply and other supports  

¶ Provide technical assistance for private fish farm and enterprise development. 

¶ Maintaining farm bio-security 

¶ Liaise with Input Unit under NRCR&LF for input supply to private fish farms  

¶ Fish feed formulation and development 

¶ Provision of technical assistance for PSL 

¶ Table fish production  

¶ Conducting research on other cold water fish species  

¶ Conservation and revival of fish stock through regular fish stocking program. 

Carrying Capacity of the Farm 

As fish grow, they need more and more rearing space. The centre currently lacks indoor 

rearing facility of which the stocks are reared outside open space. This leads to stock 

mislaid through predation like birds and cannibalism among the stocks. No uniform of the 

fish growth and poor performance (high mortality rate) of the fish in general. Therefore, 

required separate indoor facility to ensure there is better management and production 

aspects. Besides two hatcheries, the out-door rearing has a capacity to hold around 

20000-30000 metric ton of fish annually. So far, the productions have never been achieved 

due to high mortality rates during the early rearing stages.  The poor-quality feed has also 

contributed to high mortality rate. The carrying capacity of TBC is described in Table 25. 

Table 25 The carrying capacity of Trout Breeding Centre (TBC) 

Particular Qty 
Area in cu meter  Carrying Capacity 

(kg) 
Remarks 

Cemented 
raceways 

10 nos 239 2398 kg 
Stocking density of fish is 
10 kg/Cu.m 

Natural raceways 13 nos 2978 29870 kg 
Stocking density of fish is 
10 kg/Cu.m 

Hatchery/Incubation  2  650000 eggs Stocking as per tray 

 

Production Capacity of Farm 

In the 11th FYP, the target set for trout production was 20 MT annually. However, lack of 

indoor rearing facility and poor-quality feeding, achieving the said target was very difficult. 

The production capacity was however, brought down to 5-10 MT annually. Besides table 

fish production, TBC also is mandated to produce fingerlings for both rivers stocking and 

aquaculture purposes.  
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Farm Management Plans 

Farm Strategy 

The TBC shall focus mainly on the following commodities to meets demand for trout 

farmers as well as centerôs target. The target may be achieved through availability of the 

quality and adequate fish feed and indoor rearing system in place. Table 26 shows the 

production target of TBC in 12 FYP. 

Table 26 Farm strategy plans of TBC in terms of production target in 12 FYP 

Inputs Unit 
12th Five Year Plan Annual Targets 

18-19 19-20 20-21 21-22 22-23 

Fingerling production (Rainbow trout) Nos  80000 80000 120000 150000 285000 

Fingerling production (Brown trout) Nos 20000 20000 20000 20000 20000 

Table fish production (TBC) MT 5 - 10 10 20 

Table fish production (Enterprise)  MT 0 0 0 0 50 

 

Breeding Strategies and Guidelines 

The breeding strategy is one of the most important factors to control inbreeding among 

the stocks. As to control this, imports of different strains of breeds is imperative and must 

be done. Besides, this the farm shall also maintain brood stock at all times selecting based 

upon the age and performance (growth rate, disease resistant). Imports shall be done to 

maintain year-round seeds supply to the trout farmers. 

Feeding Practices 

Unlike warm water fish species, feeding of quality feed and feeding strategy are of utmost 

importance in any trout venture. Trout required nutrient feed for good growth, efficient feed 

utilization and good health. Therefore, trout fully depend on 100 % external feeding. 

Necessary composition of the feed varies with different fish size of which following 

schedule is being maintained. Table 27 shows the feed practices followed at TBC, and 

Table 28 shows the International standard of feeding done for trout farming. 

Table 27 Feeding practices followed at TBC 

Feed Category Size Fish age Feeding rate (%BW) body weight  

Starter (powder) 0.1- 0.5 mm 1-6 months 4-5% 

Fingerling (pellet) Crumbs (0.6-1mm) 7-12 months 2-3 %  

Grower (pellet) 2-4 mm 14-18 months  2 % 

Finisher/Broods (pellet) 5-8 mm 2-5 years  1 % 

Table 28 International Standard of Feeding done for trout farming 

Feed type Approx.- protein/Fat content (%)  Pellet size Fish size (gram) 

Starter/fry 60/14  0.5-1.5 0-10 

Fingerling/growing 46/23  2.0 10-50 

On-growing 43/30  3.0-9.0 50-4000 

Brood stock  50/13  9.0 1000-4000 
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Housing/Ponds System 

Unlike warm water fish, trout required good hatchery facility especially for incubation and 

rearing. The hatchery house is important to ensure maintaining room temperature and 

easy for monitoring the hatchery performance. All parameters (including water supply, 

water DO (dissolve oxygen), temperature, pH) will be controlled.  

Animal Health 

Precaution to keep the fish farm free of diseases is utmost important to ensure fish welfare 

and the productivity of the farm. However, TBC encounter disease outbreak during the 

early stages and few mortalities during outdoor rearing. 

Biosecurity Measures     

Currently TBC has boundary issues with the private land owner which still remained 

unresolved. Moreover, the area has been used as dumping of waste materials and scrap 

deposit which is not only hazardous to the animal stock but also gave un-aesthetic view 

to office.    

¶ However, TBC has maintained following measures in the farm as well as for 

hatchery operation. 

¶ Installation of CCTV footage in all direction 

¶ Control at entrance for personnel, vehicles and other disease vectors to prevent 

transfer of infections from other hatcheries and other management areas. 

¶ Use of salt treatment, lime, Potassium permanganate for pond treatment  

¶ Quarantine of incoming Fish seed (eggs). 

¶ Hatchery-regular dry-out periods. 

¶ Cleaning and disinfection of buildings, tanks, filters, water and air lines and 

equipment. 

¶ Separation of working materials for each room and each tank. 

Most essential bio-security recommendations are as follows: 

¶ Provision for construction of separate rooms for equipment, fishing gears, 

medicines and tools. 

¶ Changing rooms for ESPs/Farm attendants/staff. 

Benchmark Setting of Farm 

The bench mark of the farm is kept in accordance to the result of the past experience. The 

below are the minimum standards to assist the overall performance of the centre. To 

achieve the 100% of set bench mark (below) will fully depend provided with the quality 

feed and rearing space. The benchmark setting of TBC is described in Table 29. 
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Table 29 Benchmark setting for Trout Breeding Centre (TBC) 

Technical aspects Parameters (%) Current situation  Benchmarks 

Hatchery performance 
Hatching rates 70 % 90 % 

Fry survivable rates    10-15 % 40-50 % 

Rearing performance  Fingerling survivable rates 10-15 % 50 % 

Mating ratio Male: Female  3:1 1:2 

Fish feed FCR 1:4 1:2 

Production (per cycle) 

Fish eggs (Import data) 90 % 40% 

Fingerlings (nos) 5000-15000 30000-50000 

Table fish production (MT) 2-3 5 above 

Way Forward Plans 

¶ Livestock Inputs: The import of quality seeds form third country may be continued 

in future to maintain the year-round fish seed available for trout entrepreneur. 

 

¶ Commercialization of trout farming through subsidy support: Though trout 

farming has immense scope for development in cold-water regions of Bhutan, its 

potential is yet to be explored. The reason for sluggish initiation of trout farming 

may be lack of appropriate policy support to promote trout farming unlike warm-

water aquaculture which have well developed policy support to further promote the 

carp farming through various subsidy packages since 11th FYP.  

 

The main intervention for initiation of trout farming in 12th FPY will be through 

initiation of subsidy packages to attract farmers from potential pockets. A total of 

33 trout farms with production potential ranging from 0.48 MT to 3.84 MT will 

constructed to produce estimated quantity of 30 MT of fresh trout in a year. In 

addition, the beneficiaries identified will be thoroughly trained on various aspects 

of trout farming and management to ensure maximized production. 

 

¶ Facilitate utilization of man-made reservoir for commercial trout production: 

The man-made reservoirs in Bhutan as result of hydropower dam have huge scope 

for initiation fish farming in cages. The reservoir of Tala Hydropower Plant and 

Chhukha Hydropower Plant at Chhukha can be used for commercial production of 

trout through cage culture. The utilization of reservoir for trout farming will not only 

enhance production of fresh trout but will also ensure efficient utilization of unused 

water resource and similarly reduces pressure on limited land resources which 

otherwise would have to be used for producing the equal quantity of trout. 

 

¶ Setting up of a mini trout feed mill: Feed is an important component of any trout 

farm. As trout feed is not available both within the country and outside our 

neighboring countries, there is a need to set up a small trout feed mill. This will 

cater to fish feed requirement of both the fish seed production unit and fish 

production farms initially to get the trout enterprise functioning. As the demands 

for feed grows, private entrepreneurs are expected to take up fish feed 
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manufacture and supply. The feed mill will cater to fish feed requirement of only 

fish seed production unit for quality fish seed production. 

 

¶ Sustain maintaining table fish for generating revenue: Besides, fish seed 

production for trout farmer, TBC will also maintain quality fingerling for table fish 

production for generate revenue. 

 

¶ Development and strengthening of production capacity of Trout Breeding 

Center 

 

¶ Capacity building: The current staffs working at TBC are mainly of different 

background, therefore, adequate training on trout breeding and its management is 

utmost important for future sustainable.  
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National Horse Farm 

Background 

The national horse breeding farm was established by the then ñRural Development 

Projectò, as a sub-unit under National Horse and Brown Swiss Cattle Breeding Programme 

(NH&BSCBP) at Batpalathang in 1974. The establishment of the farm was supported by 

Government of Switzerland. The farm started with introduction of Haflinger horses, meant 

to be bred in the farm and supplied stallions to farmers for cross breeding with local mares 

in the field. It was expected to improve the genetic vigor of the local horses as pack horses.   

An attempt to separate horse from Brown Swiss Cattle Farm was initiated during the 9th 

FYP (2007). An area of about 38.794 acres of land was acquired from the then Druk Seed 

Corporation for infrastructure and pasture development. The farm was established with 

funding support from Government of India (GOI) Livestock Project, housed in the 

Department of Livestock, Ministry of Agriculture. 

Following an inauguration, the horse farm was shifted to the current location, segregating 

from NH & BSCBP, Batpalathang in 2010, thus becoming the only nucleus horse farm in 

the country. 

This Horse Breeding Farm is the focal agency for equine development in the country. The 

farm is mandated to breed and maintain good quality horses and supply breeding stallions 

to the farmers. As remarked by the Lyonpo Dr. Pema Gyamtsho, during the inauguration, 

ñé the service of the horses do not end in carrying load, it has many ways to serve the 

peopleéò, the only equine farm in the country, is now evolving and transforming the utility 

of horses from being mere pack horses to a more lucrative purposes as per the changing 

needs.  

Situational Analysis 

When the horse component existed under the then NH&BSCBP at Batpalathang, 

Bumthang, it had Haflinger horses from Austria. The farm produced and supplied pure 

Haflinger stallions for genetic improvement of local horses through crossbreeding in the 

field. It was initiated to support horse development in the dzongkhags and gewogs by 

supplying breeding stallions. However, It was observed that Haflinger horses were not 

suitable in Bhutanese condition, characterized by rugged terrain and narrow paths. The 
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huge size of this horse did not fit our narrow paths on the mountains. Eventually, the 

Haflinger horses were phased-out after 25 years of horse development.  

Thereafter, a team of 14 Spiti mares and three young stallions were imported from 

Himachal Pradesh, India in 2000 for breeding at NH&BSCBP in Batpalathang. The farm 

has same objective to further breed and distribute stallions to farmers for crossbreeding 

to produce suitable horse breed for Bhutan. The usage of horse is evolving from being 

used as a mode of transport in rural areas, to sporting and ecotourism. Around seven 

Hequ horses were imported from China for coronation ceremony in 2008. Three stallions 

from this lot were then kept at NHF for cross breeding with Spiti and Native horse. The 

NHF has planned to upscale the production of Hequ Breed by crossbreeding Hequ stallion 

with Spiti, and local mares. The plan was based on the present performance of the Hequ 

cross progeny in the farm. These three breeds have adapted well in such tough terrain 

conditions for decades. These breeds are considered most suitable under Bhutanese 

condition with rugged terrain.  

In 2018, the farm, upon instruction from the agriculture minister, purchased Donkey parent 

stock to produce male donkey (Jack) for supplying to the farmers for production of mule. 

Recently, in August, 2018 the farm received two Royal Donkey stallions from Royal stable 

in Taba, with the instruction to produce mule in the Centre and supply to the Highlanders. 

The centre was further instructed to strengthen its capacity to meet the future requirement 

and develop horse breeding plans and programs to suit the changing role of horse as per 

Royal Command. Proper selection and breeding of local horses with adequate 

performance will be devised in breeding centers and at farmers field with select horse 

breeders. Further, Hequ breeds needs to be procured periodically to be bred with selected 

horses. Since Hequ horses were considered as best suitable horse breed for Bhutanese 

terrain. 

Rationale 

With development, increasing no of villages are getting connected to motorable roads. 

This is driving horse redundant; owing to this the equine population is decreasing every 

year in all the Dzongkhags. The Centre has to serves as a focal agency & nucleus farm 

for all types of equine development in the country. There are still a few far-flung areas 

where horses are the main mode for transportation. Horses are mostly used for 

transporting mandarin, tourist group, school and military rations, contractorsô materials and 

equipment, and many other commodities. In Bhutan, horses are kept in various religious 

institutions since time immemorial to serve the religious and cultural functions. The horse 

is also the vehicle of many other deities and dharma protectors. In highland areas, horses 

are also the source of cash income. At present, horses still play an important socio - 

economic roles to many groups of people especially to highlanders, tour operators and 

cultural function of Bhutan. 
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Vision 

To be a center of excellence in equine research and development. 

Mission 

Conduct scientific research and development in equine species. 

Mandates 

¶ Breed and conserve local equine genetic resources in the country  

¶ Lead and coordinate research on equine development, sustainable utilisation and 

economic potentials 

¶ Develop expertise and information on equine development and sustainable 

utilization.  

Functions 

¶ Function as technical focal agency for the equine development programme 

¶ Initiate research on equine genetic improvement and general husbandry 

¶ Support enterprise development and income generation opportunities 

¶ Facilitate and strengthen farmers, group formation, market and marketing 

networks 

¶ Develop technical skills and capacities of equine rearing communities 

¶ Provide quality breeding stocks to equine rearing communities 

¶ Produce and supply of cultural horses to the religious institutions 

Produce and supply of good riding horses to the Royal stable. 

Carrying Capacity of the Centre 

National Equine Research and Development Centre, Nasiphel, Bumthang has an area of 

50.9 acres of which 30 acres (58.9%) are under improved pastures with temperate grass 

mixture and clover. With the current existing pastureland, it is estimated to produce about 

24 MTs of Dry Matter (DM) per year (refer Table1). The farm is expected to develop an 

additional 19.64% of improved pasture in 12th FYP which will enhance further horse 

development programs. About 19.64% has been covered by infrastructures and 

catchment areas.  

Production Capacity of the Centre 

The present carrying capacity of the centre is 75 LU whereas the farm functions for 78 LU 

which is 3 LU above the carrying capacity. The 78 LU includes 45mares and 9 stallions 

and 33 others, including foal, colt and filly, irrespective of breed. 

Though the centre has the carrying capacity for 75 LU, the centre still lacks the 

infrastructure facilities. In order to promote and enhance the horse development program 

such as mule production, donkey production and quality horse for multiple usage, there is 

need of additional infrastructures and land for improved pasture development. 
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Farm Management Plan 

Production Target 

With the improved management system in place there is scope to increase production of 

good quality breeding stallion, donkey, mule and riding horses at NERDC.  to be supplied 

to the farmers, religious institutions and royal stable. However, the unit has limited land 

holding to increase the fodder production, which hampers the increase in production of 

animal unit in the farm. Table 30 shows the production capacity of the farm during 12 FYP. 

Table 30 Production capacity of the NHF during the 12 FYP 

Products   Unit 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23 

Hequ cross Nos. 6 4 5 5 5 5 

Spiti cross Nos 2 2 2 2 3 3 

Donkey Nos 0 1 2 2 2 2 

Mule 
Nos 0 0 5 6 6 6 

 

Breeding Management Strategies 

The breeding strategy for NERDC will be to develop a suitable equine breed for Bhutanese 

condition through application of genetic principles to achieve breed improvement by 

selecting best individuals for next generation. The idea is to enhance the quality of horses 

in terms of carrying capacity, adaptability, and sure footedness, to maximize the socio-

economic benefit from horses. 

¶ The centre will follow a systematic way to select animals that become parents of 

the next generation and mate them to produce the next generation progeny. The 

centre will also institute a system to record data on measurements related to 

carrying capacity, riding fitness, sure footedness, body confirmation and disease 

resistant. There will also be methods and tools to estimate the genetic merit 

(breeding value) of the animals. 

¶ Individual horses will be selected based on trait for carrying capacity/body size and 

structure, surefootedness and adaptability. Individual selection will be based on 

individual merits. It is the most simple and effective means for improving a trait, 

which is highly heritable. 

¶ Phenotypic character like color, maternal characteristics from mare and 

soundness of reproductive organs, body structure and temperament of stallion will 

be weighed for selection. 

¶ Performance record on body size/carrying capacity, adaptability of individual and 

its relatives will be used to combine information to develop selection index for 

selection of suitable animals 

¶ While mating Hequ stallion shall be used for cross breeding with Spiti and local 

mares. Local mares (Yuta) shall be crossed with native stallion to maintain pure 

breed line. Hequ shall be used for crossing with Hequ stallion for maintaining pure 

Hequ breed in the farm. 
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¶ In-situ conservation of Local (Yu-ta) horse through improvement and utilization, 

shall be strengthened in Tandigang, Tang, Bumthang, and Bumdeling in 

Tashiyangtse. 

¶ Only some selected mares shall be crossed with donkey for mule production. 

¶ Appropriate data recording system shall be devised for recording carrying capacity, 

body size and structure, surefootedness, adaptability, phenotypic characters and 

disease resistant. 

¶ Genetic evaluation shall be done estimating breeding value and genetic gain over 

the period of time. 

Feeding Management Strategies 

The animal unit is calculated based on the animal category and the feed quantity is 

calculated including the basic maintenance ration for the whole herd for 365days. During 

winter season the feeding regime will be prepared and practiced in the farm based on the 

daily dry matter intake requirement by the animal @ 2.5% per every 100 kg live body 

weight. 

During summer the Chana (chick pea) and Maize (1:2) mixture soaked in water for about 

3-4 hours before feeding will be fed. The maintenance ration is fed @ 1 kg/animal/day with 

3 kg hay and over 4 hours of intensive grazing management system for 245 days.  

In winter 1.5 kgs of chana and maize are fed for 120 days including silage and hay with 

the period of 3-4 hours in the exercise yard. Table 31 shows the different feeding 

regime/schedule of horses at NHF.  

Table 31 Feed Regime/Schedule followed at NHF 

Mares & Stallion Feeding Regime 

Feed Category No. of 

Animals 

Feed/Day/Animal (Kg) DM 

(Kg) 

Total 

Days 

FM (Kg) for 120 

days 

In MT 

Silage 52 18 2.988 120 112320 112.32 

Hay 52 4 3.4 120 24960 24.96 

Chana + Maize 52 1.5 1.35 365 22100 22.1 

DM requirement/day = 300 x 2.5% B. wt = 7.5 Kg 7.738    

 

Colt and Filly Feeding Regime 

Feed Category No. of 

Animals 

Feed/Day/Animal DM 

(Kg) 

Total 

Days 

FM (Kg) for 120 

days 

In 

MT 

Silage 18 10 1.66 120 21600 21.6 

Hay 18 4 3.4 120 8640 8.64 

Chana + Maize 18 1.6 1.44 365 3456 7.65 

DM requirement/day = 250 x 2.5% B. wt = 6.25 Kg 6.50    
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Foal and Yearling Feeding Regime (0-1 Year) 

Feed Category No. of 

Animals 

Feed/Day/Animal DM 

(Kg) 

Total 

Days 

Actual 

Days 

FM (Kg) for 

120 days 

In 

MT 

Silage 12 6 0.996 120 8640 8640 8.64 

Hay 12 1 0.85 120 1440 1440 1.44 

Chana + Maize 12 1.5 1.35 365 3630 7650 2.16 

DM requirement/day = 90 x 2.5% B. wt = 2.25 Kg 3.20     

 

Donkey Feeding Regime 

Feed Category No. of 

Animals 

Feed/Day/Animal DM 

(Kg) 

Total 

Days 

FM (Kg) for 120 

days 

In 

MT 

Silage 8 10 1.162 120 9600 9.6 

Hay 8 2 1.275 120 1920 1.92 

Chana + Maize 8 1.8 1.35 365 3400 1.728 

DM requirement/day = 150 x 2.5% B. wt = 3.75 Kg 3.78    

 

Summary of feed availability and requirement at NERDC 

Feed Category Available (MT) Requirement (MT) Deficit (MT) 

Silage 120 149.28 27.84 

Hay 80 36.48 - 

Chana + Maize 29 36 7 

DM requirement/day = 150 x 2.5% B. wt = 3.75 Kg 3.78 

 

Housing Management Strategy 

The ideal housing system for both the mare and stable section are of same design with 

twenty head capacity of equine. Each horse is kept in individual compartment of stable. 

The floor is made of wooden plank to protect from extreme cold during winter months. The 

shed shall have good lighting system, windows to optimize ventilation and light. The shed 

is also connected with good drinking water system. 

Animal Health Management Strategy 

To obtain the effective equine farming, the proper management of mare, foal and stallion 

health is of crucial importance. The health of mare selected for breeding are reviewed 

before breeding with the desired stallion. The stallions are thoroughly examined and bred 

accordingly. The mare and stallion are given maintenance diet before the breeding season 

as a booster diet for the extra energy required during breeding season. The care and 

management for the foal is done from the time of foaling. Timely deworming and need 

base treatments are given in the farm. 

The following Table 32 deworming and vaccination schedule shall be adopted as 

preventive measures. 
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Table 32 Vaccination and deworming schedule followed at NHF 

Types Schedule 

Treatment As and whenever animal is sick 

Vaccination TT Vaccines (Newborn foal, during castration, cut wound cases) 

Deworming 1. Adult ï Two times in a year (March and September) 

2. Foal ï Four times in a year 

Disease Screening 1. Fecal sample collection ï two times in general (weak and sick 

animals as an when required) 

2. Blood sample collection ï weak and sick animals 

 

From biosecurity perspective, to reduce the risk of an infectious disease from being 

introduced in farm bio-security measures shall be implemented. The farm shall have only 

one entry point with entrance gate and foot dip. No vehicle and commuters shall be 

allowed to enter the farm without proper disinfection. Regular cleaning and disinfection of 

buildings and equipments shall be done on monthly basis. The surrounding of the farm 

will be fenced properly to avoid entry of stray animals and people. As far as possible, the 

movement of people and vehicle from outside shall be minimized to avoid entry in the farm 

compound. The visitor register shall be Maintained. The Bio-security measures shall be 

implemented based on the In-Country Bio- Security Guidelines 2015 circulated by Bhutan 

Agriculture and Food Regulatory Authority. 

In animal welfare terms, the ñFive Freedoms of Animal Welfareò shall be implemented as 

follows: 

¶ Freedom from hunger or thirst by ready access to fresh water and a fodder to 

maintain full health and vigor. 20+ hours per day of access to feed/fodder and 

water. 

¶ Freedom from discomfort by providing an appropriate environment including 

shelter and a comfortable resting area to the animals. Providing of more bedding 

or rubber mat to provide adequate rest to the animals. 

¶ Freedom from pain, injury or disease by prevention or rapid diagnosis and 

treatment. Installation of rubber or resilient flooring, and development of 

vaccination and treatment protocols shall be put on place. Proper design and 

construction of alleyways, floors, and stalls will be done. 

¶ Freedom to express (most) normal behavior by providing sufficient space, proper 

facilities and company of the animal's own kind. 

¶ Freedom from fear and distress by ensuring conditions and treatment which avoid 

mental suffering. The animal shall be handled gently during the treatment, foal 

handling, restraining and horse riding. 

Benchmark Setting for Farm 

The benchmark setting for NERDC for 12th FY plan and beyond is based on data from 

2017- 2018 FYP. These data will serve as the reference point for all variables and 

observation for setting the bench marks for the horse development program. However, the 

improvement of the farm performance may take some years. All the basic requirements 
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have to be put in place to make an enabling environment for improving the production 

efficiency. Strict selection system of the animals has to be implemented to produce good 

quality horses, mule and donkey. Similarly, the fodder development activities have to be 

strengthened to increase the fodder production for feeding the animals. The detailed 

standards of horses are shown in Table 33. 

Table 33 Standards for Horse 

Parameters Spiti (Adult) Hequ Cross (3 Years) Local (Adult) 

Height at wither (cm) 139 131 132 

circumference of Chest girth (cm) 159 148.66 161 

Circumference of canine bone (cm) 18 12.66 19 

Body Length (cm) 136 129.75 150 

Way Forward Plans 

The National Horse farm has the following plans in the future; 

¶ Conservation & development of local horses. 

¶ Strengthen and increase local horse breeders and capacity development of 

farmers. 

¶ Introduce breeding stocks in the farm and evaluate their performances. 

¶ Produce more Hequ breed horses. 

¶ Research genetic characterization of different breeds/types available in the 

country. 

¶ Up gradation of skills and capacity of staffs in specific subjects. 

¶ Encourage and promote ecotourism 

¶ Institutional development of National Equine Research & Development Centre 

With the access to motorable roads in the remote and far flung areas, the use of horses 

is declining. This will definitely lead to the decline of native horse population. The decline 

of native horse population will have adverse effect on the requirement of horses and 

donkeys for religious and cultural purposes which have been an age-old tradition. Though 

the uses of horses are minimal with the connection of roads, there are still some areas 

where the horses play pivotal role for the socio-economic development based on the 

prioritized sector like ecotourism. Thus, the uses of horses can be encouraged for 

promotion of ecotourism in the country. The farm is mandated to meet the demand of 

horses for riding, ecotourism and cultural purposes in which the farm should initiate the 

strengthening the local horse breeders and capacity development of farmers. The 

strengthening the horse breeders will definitely enhance the conservation and 

development of native horses. 

Highland areas still demand the need of good quality horses and mule for the purpose of 

transportation and for tourist use purposes. To meet the demand the farm will initiate the 

mule production which will be supplied to the highland communities on need based. To 

initiate the mule production the centre has purchased donkey parent stock. Further, the 

farm has received two donkey stallions from royal stable at Taba. Thimphu. 
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National Jersey Breeding Centre 

Background 

Realizing the need to improve the local cattle population, systematic crossbreeding of local 

cattle with exotic breeds of cattle in Bhutan started with the inception of the 1st FYP period. 

In view of meeting the quality breeding inputs for cross breeding, various nucleus farms 

were established in the country. One such intervention from the Govt. was that the 

National Jersey Breeding Centre (NJBC), Samtse was established during the 1st FYP 

(1961-1965). The farm initially started the development activities with the establishment 

of improved pasture in 20 acres of land and procured 8 Haryana cows, 2 bulls, 8 Murrah 

buffaloes and 2 bulls purchased from Kolkata. It served as an integrated farm comprising 

of swine and poultry in addition to cattle till the end of the 5th FYP. During the 6th FYP, 

swine and poultry was phased out and the farm concentrated on Jersey breeding with the 

mandate to produce purebred jersey bulls for distribution to the Dzongkhags. The farm 

was under the Aus-aid technical assistance from 1975 to 1986. NJBC is the only nucleus 

farm in the country for maintaining purebred Jersey germplasm. In order to provide an 

alternative choice of breed to the farmers, the Department of Livestock imported around 

30 adult Karan Fries cows at the end of June 2014 for adaptability trial. 

Situational Analysis 

SWOT Analysis 

Since the establishment of the centre, steady progress was made in terms of fodder 

development, breeding bull as well as milk production. A gradual increase in milk 

production per cow and the yearly increase in milk quantity has been noticed while the calf 

mortality was reduced significantly. Milk production per cow per day was at 8.5 litres in 

2007 while the milk production per cow per day stands at 10.4 litres in 2018. The calf 

mortality has been reduced from 15% to less than 1% in 2018, resulting into more viable 

calves as replacement stock and for breeding in the field. 

Even though Jersey has evolved and proven to be the preferred breed of choice to the 

dairy farmers, the centre could not perform to its full potential owing to weak policy support 

and inconsistent mandates leading to the sub-optimal performance of the centre. Besides, 

in the earlier plan periods, the farm did not receive adequate attention and fund support 

from the Govt. to tap its full potential in input production.  Of lately, land encroachment 
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and urbanization has put in immense pressure further aggravating the problems. The 

policy to import an alternative breed of choice has further derailed the achievements made 

so far as this has resulted into incursion of brucellosis into the farm animals. 

There is still a huge demand for milk and milk products of which, most of them are imported 

from outside the country. Besides, dairy being the most potential sector, the demand for 

quality Jersey heifers and Jersey breeding bull is increasing over the years. Likewise, with 

the aggregation of small holder dairy farmers into semi and semi-commercial dairy farms, 

and a drive for dairy enterprise development, the demand for dairy animals (cows and 

heifers) is expected to soar in future. Moreover, with the youths and interested 

entrepreneurs opting for dairy farming under Priority Sector Lending and Land Use 

Certificate Program, the Govt. is facing a huge challenge to meet demand for dairy 

animals. 

Table 34 SWOT Analysis of NJBC 

Strength 
 

¶ Jersey, a proven and a preferred breed of dairy 
farmers. 

¶ Most infrastructures in place, though old. 

¶ Availability of well experienced and skilled staffs. 

¶ Improved feeding regime in place for better 
reproduction and production performance. 

 
 
 

Opportunity 
 

¶ Increasing demand for milk and milk products (still 
huge import of milk and milk products).  

¶ Huge demand for dairy cows and heifers including 
Jersey bulls. 

¶ Aggregation of small-scale holders into semi and 
commercial farms, most dairy farmers opting for 
commercial farming. 

¶ Youth interest in dairy farming. 

¶ Demand for specialized hands-on training on modern 
dairy farming. 

¶ Potential to set up NJBC as a centre of excellence in 
Dairy training. 

Weakness 
 

¶ Inconsistent and no proper mandates. 

¶ Weak policy support from the government. 

¶ Insufficient budgetary support. 

¶ No recognition of hard-working farm staffs and 
attendants. 

¶ Inadequate guidance and monitoring from the 
division and commodity centres. 

¶ No benchmark settings and technical 
performance monitoring 

Threats 
 

¶ Urbanization and land encroachment 

¶ Biosecurity threats (recent incursion of brucellosis into 
the farm due to import of Karan Fries) 

¶ Unavailability of devoted and abled workers. 

¶ Unavailability of labor-saving devices  
 
 

 

Rationale 

The requirement of quality dairy animals in the country has increased exponentially over 

the years. Introduction of dairy animals from outside the country to meet the demand of 

dairy farmers is restricted owing to several limiting factors. Dairy promotion and enterprise 

development continue to remain as a major focus of the Govt. and the Department to 

attain self- sufficiency in dairy products. Availability of quality dairy cattle is a pre-requisite 

to promote dairy farming. 

In order to implement systematic crossbreeding of local cattle population in Bhutan with 

exotic germplasm, a constant and uninterrupted supply of breeding bulls in the field and 
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for semen production is inevitable. Further, production of quality dairy heifers is required 

to meet replacement stock for NJBC, and to replenish other cattle farms like the Brown 

Swiss Cattle Farm, Calf Rearing Centre including Royal Herds. Besides, due attention has 

to be given to supply quality dairy heifers to meet the rising demand of farmers and youths. 

Similarly, Jersey cows have become a favorite Royal Solrey items during important 

national events and at times of natural calamities. This warrants that a perennial source 

of good quality Jersey breeding bulls and heifers are maintained at all times to come for 

systematic cross breeding and to promote dairy business in the country. 

Vision 

To be the Centre of Excellence in maintaining Pure Jersey germplasm in the country. 

Mission 

Produce high quality purebred Jersey bulls and heifers through application of advanced 

reproductive bio- technologies.  

Mandates 

¶ Produce pure- bred Jersey breeding bulls and heifers through use of advanced 

reproductive technologies and supply to farmers to promote dairy farming in the 

country.   

¶ Maintain a good nucleus herd to sustain and function as a bull mother farm for 

Jersey germplasm. 

¶ Conduct research and established sound technical information or technology to 

improve productivity of dairy animal.  

Functions 

¶ To coordinate supply of superior quality purebred Jersey breeding bulls to the 

farmers through in-house production and out-sourcing from contract breeders. 

¶ To produce and supply pure-bred Jersey heifers to promote dairy farming. 

¶ To supply semen donor bulls to National Dairy Research and Development Centre, 

(NDRDC) Yusipang for semen processing. 

¶ To enhance farm revenue generation through sale of animals, milk and other 

diversified income generating activities. 

¶ To provide hands-on-training on modern dairy husbandry practices to 

entrepreneurs, farmers groups and visiting students/youths.  

¶ To monitor and evaluate performance of Jersey breeding bulls in the field in 

collaboration with Regional Livestock Development Centres (RLDCs) and 

Dzongkhags. 

Carrying Capacity of the Farm 

Though the infrastructures including the sheds and silo bunkers can cater to an estimated 

220 LU, the land use pattern has reduced over the years due to flash flooding and 

subsequent degradation. Currently, with the productive land use reduced to only around 

121 acres, the experience shows that the carrying capacity of the farm is estimated at 
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around 89.8 LU or roughly 131 heads of animals. The detailed carrying capacity of farm, 

based on availability of fodder resources in the farm is shown in Table 35. 

Table 35 Fodder resources and carrying capacity of NJBC 

Fodder sources DM Available (in MT) DM required (in MT) 

Grazing (estimated at 4000 kg DM per acres x 40 
acres) 

160.00 350 kg b.wt x 3% DM = 
10.5 kg DM per day x 
89.8 LU = 942.9 kg DM 
per day x 365 days = 
344,158.5 kg DM or 
344.15 MT of DM. 

Fodder trees (estimated at 14 kg DM per tree x 
4000 ficus trees) 

56.57 

Silage (maize) (3000 kg DM per acre x 45 acres) 135.00 

Silage (signal) 100.00 

Total 451.57 344.15 

 

The success of farm operation solely depends on the feed and fodder resources situation 

and how optimally these scarce resources are utilized under limited land holdings. Early 

or late rainfall determines the cultivation of winter fodder crops and this has direct impacts 

on the farm operation. As such, keeping abreast of the weather forecast and the expected 

weather conditions for the coming days are equally important in planning winter fodder 

crop cultivation and conservation. 

Rough estimate of forage production from the available productive area of the farm is 

around 451 MT of DM in a year. This indicates that that the farm can still increase around 

10 LU with the available fodder resources. DM from concentrates are not included 

considering it as a supplement feeding.  

Production Capacity of the Farm 

Reproductive Parameters 

Table 36 Reproduction parameters adopted at NJBC 

Parameters Calculation Index 

Adult (breed able animal population) No. 74 
Prevailing Calving Rate (CR) (%) 75% 
Total calving in a year (No) 55.5 
Calf mortality rate (%) 2% 
Viable Calves (No) Male: Female= 1:1 53 
Male calves 26 
Female calves 26 

 

Table 36 shows the reproduction parameters maintained at NJBC. Considering an adult 

animal population of 74 numbers (46 milking cows, 9 Dry cows and 19 heifers of breedable 

age), it is expected to calve 55 calves considering 75% of the current calving rate of the 

farm. With the calf mortality of less than 2% a total of 53 viable calves would be available 

with the farm and with an estimated male: female calf ratio of 1:1, there would be 26 male 

calves and 26 female calves available for distribution with the current herd strength. 
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Farm Management Plans 

Farm Strategies 

The Farm Shall: 

¶ Be guided by the relevant sections of the Livestock Rules and Regulations, Herd 

Health Management Guidelines, Bhutan Animal Welfare Standards and 

Guidelines, specific Disease Prevention and Control Plan and Standard Operating 

Procedures prescribed by the Department. Wherever relevant, Standard 

Operating Procedures (SOPs) are prepared as a guide for ease of management 

and to guide the farm staff and workers in carrying out some complex routine 

operations. It provides step-by-step instruction describing how to perform a routine 

work and is aimed at increasing efficacy. 

 

¶ Maintain Pure Jersey nucleus herd based on farm carrying capacity (140 animals 

(45 milking cows, 10 dry cows, 30 heifers, 30 young bulls and 20 calves) as the 

nucleus herd at all times of the year). 

 

¶ Produce and supply 30 breeding bulls and 30 heifers annually. 

 

¶ Supply 5 semen donor bulls to NDRC, Yusipang every year. 

 

¶ Produce 150,000 litres of milk annually and initiate other revenue generating 

activities. 

 

¶ Evaluate and procure 60 CHBBP bulls for further distribution to the dzongkhag 

every year. 

 

¶ Conserve 380 MT of DM silage (Maize and signal grass) for animal feeding. 

 

¶ Rear calves upto 6 months in individual pens and cubicles as modern calf care 

facility is in place. Effective colostrum feeding and postnatal care has ensured that 

the calf mortality remains below 2%.  

 

¶ Select animals (both male and female) at various ages. The selected bulls are 

reared up to maturity and then supplied to various dzongkhags at cost effective 

price. 

 

¶ Emphasis on clean milk production has been accorded the highest priority to safe-

guard consumers and Installation of bucket milking machine has resulted into 

shorter milking time and cleaner milk production. Refer 4 Annexure IV 

SOP/1/DCF: Clean Milk Production.  
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¶ Select heifers are reared as replacement stocks and around 30% of the adult cows 

are replaced on annual basis. Excess stocks are then sold to CBBP farmers. 

 

¶ Maintain proper record keeping, monitoring of animals on daily basis and 

improving the herd fertility is being pursued vigorously. 

 

¶ Provide standardized and customized hands-on-training to the farmers, students 

and trainees on dairy husbandry and fodder production. The centre also helps 

interested entrepreneurs in developing business plans in setting up dairy farms. 

Individualized and mentoring in groups on modern dairy farming practices are also 

provided.  

 

¶ Pasteurize milk to ensure consumer safety has been accorded priority and 

continuous pasteurization is put in place. Refer 4 Annexure IV SOP/2/DCFC: Milk 

Pasteurization. 

Breeding Strategies and Guidelines  

¶ Scientific breeding methods are being employed to produce purebred Jersey cattle 

by using deep frozen semen of progeny tested sires. Artificial Insemination (AI) 

using conventional semen will be continued. Refer 4 Annexure IV SOP/3/DCF: 

Artificial Insemination. 

 

¶ The centre ensures that only semen tested and bulls free of contagious diseases 

are supplied to the dzongkhags. 

 

¶ The unit in collaboration with NDDC and RLDCs evaluates the breeding 

soundness of CBBP bulls. These bulls are also screened for diseases prior to 

supplying to the dzongkhags. 

 

¶ Monitoring of the performance of Jersey breeding bulls in the field are 

strengthened to effectively utilize the full potential of the genetic resources. 

 

¶ Production of half yearly report which form the basis to assess the performance of 

the purebred Jersey breeding bulls supplied to the dzongkhags are properly 

recorded.   

Proposed Breeding Strategy 

Breeding Objectives 

To maintain pure bloodline of Jersey breed through application of advance breeding 

techniques  
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Breeding Plan/Design 

Superior dams shall be bred through use of imported elite sires. Select superior dams 

shall be grouped into three categories and bred with three distinct elite sires to provide 

three bloodlines at all times to come for cross breeding. 

Selection 

Proper selection process shall be instituted to select superior cows and elite bulls that are 

fit to produce progenies. The best bull/semen of best bull shall be used to mate selected 

cows of higher genetic merit.  

Selection of best Dams 

Selection of dams are done from a gene pool of those cattle in the farm considered fit for 

breeding. Damôs milk production performance forms the primary criteria for selection of 

the dams. Super dams should produce milk over and above the herd average. However, 

other correlated traits are also considered for selection: 

¶ Adaptability 

¶ Disease resistance 

¶ Foraging ability  

Reproductive efficiency-the age at first service/ age at first calving, conception rate, age 

at first calving and calving interval needs to be considered. 

¶ Record the herd average performance and select cows which are above the 

herd average 

¶ Cull animals which are below the herd average considering factors such as 

lactation number, lactation yield of a particular cow 

¶ Replace the herd with progenies from high performing cows 

Selection of best Sire and or/quality semen from superior Sire 

Semen for elite sires from around the world are selected and will be used for breeding at 

the centre.  Elite breeding bulls from the centre which qualifies all breeding soundness 

including good breed inheritance, good semen quality and good Jersey phenotype will be 

used for cross breeding in the field. 

Mating System 

¶ At the centre, artificial insemination (AI) with semen from elite sires will be 

used. At least 3 sire lines shall be maintained at centre to produce breeding 

bulls and heifers to avoid in-breeding in the field  

¶ Proper mating plan shall be devised to identify suitable dam and sire line used 

for mating so as to avoid use of same sire lines in the subsequent generations 

both at farm and the field.   
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Genetic Assessment/Evaluation 

¶ Appropriate data recording system shall be devised for recording milk 

production (full lactation milk yield record once in a month for every individual 

cow and determine adjusted 305 lactation yield). 

  

¶ In addition, recording has to be done for traits such as  

Á Adaptability: disease incidences/mortality, foraging ability and sure 

footedness  

Á Reproduction traits: age at first service, conception rate, age at first 

calving and calving interval 

Á Individual bovine register shall be filled by field offices as a part of 

recording system/ National  

 

¶ Cattle Identification System to achieve genetic improvement and computerized 

for easy data access 

  

¶ In order to determine the estimated genetic gains, genetic evaluation shall be 

done periodically. (for example, average performance of cross bred animals 

for 10 years shall be evaluated) 

 

¶ Implement systematic breeding program to produce pure bred Jersey cattle. 

Progeny tested semen from elite bulls sourced periodically from various 

countries will be used in the nucleus centre. The breeding focus will be to 

produce 50% male and 50% female calves. Bulls will be supplied to farmers 

for cross breeding at subsidized rate, while the heifers will be used to stock 

replacement for the nucleus farm, as well as replenishing other Govt. nucleus 

farms (Eg. Cattle Rearing Centre and BS), the excess heifer will be supplied to 

the farmers to overcome the shortages of dairy animals. 

 

¶ Strive to supply dairy heifers (pregnant and/or serviceable heifers) to the 

farmers after retaining the replacement stock. The heifers shall be supplied at 

a calculated Cost of Production in the beginning of every plan period. 

 

¶ Meet some portion of the breeding bull demand from in-house production and 

out-source the remaining from Contract Heifer and Bull Production 

Programme. The bulls supplied from farm and contract breeders shall be 

semen tested and free from free of contagious diseases. 

 

¶ Breeding bulls from the farm shall be supplied at Govt. subsidized rate. The 

Govt. shall subsidize the rate based on the calculated cost of production in the 

beginning of every plan period. 
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¶ Farm shall monitor performance of Jersey breeding bulls supplied in the field 

in collaboration with RLDCs and Dzongkhags and institute mechanism to 

exchange/replace the bulls in order to avoid inbreeding. 

Feeding Practices 

¶ Recommended feeding regime prevailing around is being adopted considering the 

agro-climatic condition of the place. It is also important to be guided by the 

principles of optimum standards feeding required for optimum performance and at 

the same time the feeding regime should also make economic sense to the 

management. Refer 4 Annexure 4 SOP/4DCF: Feeding of Dairy Cattle. 

 

¶ Due to limited productive land holdings, efforts have been made to make judicious 

use of the available land. Slopping Agricultural Land Technology (SALT) is being 

introduced on slopes by planting fodder trees, Napier and other fodder grasses. 

 

¶ In order to combat winter fodder shortage, additional silo pits have been 

constructed. Scientific approach to winter fodder conservation and fundamentals 

of nutrition like DM and TDN and CP has been the basis for winter fodder 

conservation and feeding in the farm.    

 

¶ During the summer months (May to November) the animals are sent out in the 

paddocks for grazing. The paddocks are grazed in a rotational basis to avoid over 

grazing, while animals are reared under confinement during the winter months 

(December to April). 

Housing 

¶ Open housing system is being adopted at the centre to ensure adequate welfare 

where animals are let loose and have the liberty to move around, eat and drink 

water as and when required. This give the animals opportunity to exhibit their 

natural biological parameters, of which oestrus signs are very crucial for the 

reproductive efficiency of farm animals. Certain requirements like the concrete 

flooring and the convenience of workers and animals in some shed might require 

proper attention as this has undesirous effect on the hoof and the joints of the 

animals. The management tried using cow mates, a rubber mates to ease some 

of the hoof and joint problems the animals had and has encouraging effect on the 

animal health. 

 

¶ An alternative to concrete flooring may have to be considered in organized farms 

as this has proven to have undesirous effects on the animalsô limbs, which in turn 

affects the productive and reproductive performance of the animals. 

Animal Health 

Effective preventive disease control measures are revised periodically and put in place at 

the centre. Animals are vaccinated and dewormed as per the recommended schedule with 
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appropriate anthelmintics and vaccines. Refer 4 Annexure IV SOP/5/DCF: Deworming 

of Cattle & SOP/6/DCF: Vaccination of Farm Animals. Likewise SoPs for treatment of 

animals and inspection of animals are also prepared and used as guide in history taking, 

diagnosis and treatment. Refer 4 Annexure IV SOP/7/DCF: Treatment & SOP/8/DCF: 

Health Inspection. The disease control measures in the farm during the disease outbreak 

will be implemented as per the specific Disease Prevention and Control Plans.   

Biosecurity Measures 

Farm biosecurity will be implemented based on the Livestock Farm Biosecurity Strategy.  

A footbath at the main entrance gate and at the milking shed has been maintained with a 

fulltime gate keeper to monitor and to control trespassers and track records of vehicular 

movements in and out of the farm. However, without proper fencing of the entire area, 

maintaining bio security just from the main entrance gate alone is not possible considering 

the porous boundary area. Besides trespassers, stray animals have become the main 

problem in absence of proper fencing around the entire farm area. Unless there is proper 

fencing around the entire area, maintaining proper biosecurity of the farm would be a 

herculean task.  

Animal Welfare Measures 

The farm shall conform to ñFive Freedoms of Animal Welfareò standards and shall be 

implemented as follows: 

¶ Freedom from hunger or thirst. The animals shall have ready access to fresh water 

and a fodder to maintain full health and vigor. 20+ hours per day of access to 

feed/fodder and water on adlib basis. 

¶ Freedom from discomfort. The farm shall provide appropriate environment 

including shelter and a comfortable resting area to the animals. Providing of more 

bedding or rubber mat to provide adequate rest to the animals. 

¶ Freedom from pain, injury or disease. The farm shall institute prevention and rapid 

diagnosis and treatment of any animal significant diseases. Installation of rubber 

or resilient flooring, and development of vaccination and treatment protocols shall 

be put on place. Proper design and construction of alleyways, floors, and stalls will 

be done. 

¶ Freedom to express (most) normal behavior.  The far shall provide sufficient space, 

proper facilities and company of the animal's own kind to ensure that they exhibit 

their natural behaviors under natural condition. 

¶ Freedom from fear and distress. The farm shall ensure that the animals are 

handled gently and avoid any mental or physical sufferings. The animal shall be 

handled gently during the treatment, during dehorning and while treating other 

painful conditions. The Bhutan Animal Welfare Standards and Guidelines shall be 

referred for details. 

The management and care of animals will be implemented as per the Bhutan 

Animal Welfare Standards and Guidelines prescribed by the Department. Except 

for the individual calf pens, the farm has accorded highest priority to the importance 
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of animal welfare requirements. Individual calf pens though ethically not an 

appropriate is justified from the pint that when the calves are into open, the 

contamination and the chances of acquiring diseases from the surrounding are 

much greater than rearing in individual pens.  After acquiring the disease, the 

welfare aspect is of no value as the calves when sick has to be subjected to various 

treatment regime and this has more suffering to the calves than being in individual 

pens. 

In all the sections and sheds, the ventilations, water provisions, adlib fodder 

provisions, enough lighting system at night and more so rubber cow mates are 

provided to adult cows considering the animal welfare aspects. The conditions to 

exhibit their biological needs are taken into consideration as most of the animals 

in each category have enough space to move around. Further, during grazing time, 

they have ample space to exhibit their biological parameters. Disease preventive 

measures including timely vaccination are done periodically and has minimized 

use of unnecessary drugs to reduce antimicrobial resistance.  

Benchmark Setting 

The centre had been using our own benchmarks to ensure that centre has set targets 

including production and reproduction parameters. These benchmarks are jointly 

evaluated to see where each sectionsô performance stands. The benchmarks are also 

equally important tools to guide the day-to-day activities of the farm. Wherever possible, 

a realistic, do-able and incremental benchmarks are set at the beginning of every financial 

year. Table 37 shows the technical benchmark of NJBC. 

Table 37 Technical benchmark of NJBC 

Category Technical Parameters Benchmark for 2019-20 
Production Average Milk per cow per day (litres) 10.5 
  Milk per cow per 305 days (litres) 3172 
  Total Milk production per year (litres) 150,000 

Reproduction Age at 1st Service (months) 24 
  Age at 1st Calving (months) 32 
  Service Period (months) 4 
  Dry Period (months) 2 
  Calving Interval (months) 13 
  Conception (pregnancy rate) (%) 55.4 (in 2017-18) 
  Average Calving Rate (%) 75  
 No. of service per conception (No) 3.5 

Mortality (%) Calves < 1 year (%) 5% 
  Yearling 1- 2 year (%) 5% 
  Adult > 2 year (%) 10% 

Breeding Bull  Supply of breeding bulls from farm (Nos) 23 
  Supply of breeding bulls from CHBBP (Nos) 60 
 Supply of heifer from farm (Nos) 23 

Pasture Silage (MT) 241 
  Hay (MT)  20 

Revenue generation Total Revenue (NU. )        67,99,964.00  

 



 

© Department of Livestock                                                                                 Page | 87  

2. National Jersey Breeding Centre 

Strategy Plan 

Way Forward Plans 

In order to maintain a good nucleus herd to sustain the function of a bull mother farm for 

Jersey germplasm at all times, only pure Jersey breed shall be maintained at the farm till 

the department decides otherwise. The farm shall not maintain any other undescriptive 

breeds at all cost. 

The farm shall apply and implement the proposed breeding strategies and guidelines to 

produce quality breeding bulls and heifers in the farm. Before taking any new intervention, 

the management shall dispose-off all the sero- positive animals with technical and logistic 

support from NCAH and DoL. The farm shall vaccinate sero-negative animals to immunize 

against zoonotic diseases. All sero-negative Jersey cattle may either be retained.  All other 

animals including Karen Fries be disposed-off to maintain purity of Jersey nucleus herd 

so that new breeding strategy can be advocated. 

The farm management shall explore the possibilities to introduce and implement labour 

saving devices and mechanize the farm where feasible. One such introduction is the use 

of appropriate milking machine as good management practices to reduce spoilage 

bacteria load in the milk and to reduce the incidence of subclinical mastitis. 

With the shrinking landholdings, the available land has to be utilized to its full potential. 

Double cropping especially the fodder maize, conservation of adequate winter fodder 

through silage and hay will be pursued vigorously as usual.  Alternate perennial grass with 

high nutritive and bio-mass value will be explored for continuous supply of green forage 

year-round. The management is also trying to conserve maximum when there are ample 

greens available during the summer so that it can supplement during lean season.  

With the dairy development initiatives gaining momentum in the field, the need to impart 

hands on skill training on improved dairy husbandry practices to the farmers is very crucial. 

Thus, the farm shall provide occupational skills to dairy farmers, entrepreneurs, youths 

and students to successfully manage improved dairy farming practices. 

 Over the years, the centre can serve as a nodal agency to provide vocational training to 

the farmers, interested youths and dairy entrepreneurs including CNR graduates on 

modern dairy husbandry practices and clean milk production. 

The existing training hall shall be capitalized and the meeting hall shall be renovated by 

fitting with ACs to make it more conducive for training and meeting purposes.  

The farm management shall work closely with NDRDC to get access to semen of elite 

sires/progeny tested sires from around the world and maintain at least three sire lines to 

avoid inbreeding at all times in the farm. Unless relocation of NJBC farm is resolved, the 

farm will not be in a position to implement the mandates and fulfill its objectives. Moreover, 

until such time the farm attains brucellosis free status, the breeding bull requirements has 

to be met from contract breedersô program.  

In future, the farm shall endeavor to carry out applied research such as animal nutrition, 

breeding, herd health to enhance individual animal productivity and milk production. The 
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farm shall institute proper recording system and maintain records on production and 

reproduction parameters of individual animal, quantity of feeds and fodder fed, feeding 

and management costs and other farm data to provide a strong basis in the decision-

making process at the farm and by the Department. Besides, farm shall enhance revenue 

through sale farm animals, milk and devise other diverse income generation avenues. To 

improve farm production efficiency, 20% of low performing animals (below herd average) 

and animals with un-desirable traits if are recommended to be culled annually upon 

approval from the Department. 

The farm shall implement the agreed farm benchmark which shall enable effective 

monitoring and evaluation on annual basis by the technical team from the Department for 

a desired outputs and outcomes of the farm.  
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National Nublang Breeding Farm 

Background 

National Nublang Breeding Farm was initially established in the year 1978 as a sheep 

breeding unit at Bidung, Tashigang, which was later shifted to Tashiyangphu (present 

location). Later, when all the sheep stocks were further transferred to Bumthang, the farm 

was converted to Mithun calf rearing center, as the sub-station of Regional Mithun 

Breeding Farm, Arong. Subsequently, under the Royal command, National Nublang 

Breeding Centre was instituted in the year 1995 with a core mandate to conserve Siri cattle 

to preserve its gene pool to avoid degeneration of the breed.  

 

The farm is located 8km away from Wamrong Dungkhag towards Trashigang Dzongkhag, 

at an altitude of 2150-2240 meters above the sea level. The farm initially started with 40 

Thrabum Heifers, four breeding bulls and two Mithun cross bullocks, which were procured 

from 1996 Somboeykha Haa and Doban, Sarpang. After 1996, the farm produced its own 

elite stocks through improved selection breeding to sustain in the future.  

Situational Analysis 

Despite the farmôs harsh topographical elevation, steady progresses have been made in 

the development of pasture land. The farm currently develops kikuyu, grass mixture, ficus 

and erythrina species of fodder trees, besides other local fodder trees. In the recent years, 

besides the farmôs main mandate to preserve pure breed Nublang cattle, had introduced 

karan Fries and Black Angus on a trial basis. This has diluted the pure Siri breed and 

overall mandates of the farm, which calls for immediate intervention. Currently, to align 

the management plans of the farm with its mandate has recently phased out the Karan 

Fries breed, but few progenies of Black Angus are still stationed at the farm which needs 

to be addressed separately.  
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SWOT Analysis 
 
STRENGHT 

¶ Nublang is Indigenous breed unique to 
Bhutan 

¶ Nublang form base population for all 
crossbreeding 

¶ Nublang cattle is reared across the 
country 

¶ Breed adaptable to adverse 
environment 

 WEAKNESS 

¶ Low milk production  

¶ Not fit for commercial dairy 
farming 

¶ Aggressive in nature 
 

   
OPPORTUNITY 

¶ Potential to develop good draught 
animals(males) 

¶ Potential to develop milk with high fat 
percent producing (female) 

¶ Potential to develop crossbred 
adaptable to adverse environment 

 THREATS 

¶ Farmers switching over to 
crossbreeding with Jersey and 
other exotic breed 

¶ Compromised Farmersô monetary 
economy because of low milk 
production 

¶ Dilution of blood level, making it 
difficult in sourcing of breeding 
bulls from farmers  

 

Rationale 

Siri or Nublang (Bos indicus) has high adaptability to harsh climatic and nutritional 

conditions, and its resistance to diseases and parasites make it desirable breed traits 

among Bhutanese farmers. Pure Siri breed is native to Somboeykha, Haa and farmers 

mainly rear it for milk, draught power, and manure, besides its reproduction purpose as 

genetic base for crossing breeding with exotic breed jersey, Brown Swiss, Mithun and 

Yaks. Cross breeding by using Siri with other exotic breeds has been in practice for last 

few decades, which has led to deterioration in the quality of Siri cattle in the country. 

Therefore, to conserve the Siri/Nublang breed, National Nublang Breeding Centre, since 

its inception period has been striving to conserve both in-situ and ex-situ indigenous cattle 

breed. 

Vision 

Serve as a centre of excellence for the conservation and utilization of pure breed 

Siri/Nublang Cattle.  

Mission 

Produce high quality pure breed Siri/Nublang through application of advanced 

reproductive bio-technologies. 

Mandates 

¶ Produce high quality pure breed Siri/Nublang through application of advanced 

reproductive bio-technologies and supply to farmers to promote and replenish the 

deteriorating indigenous cattle breed  
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¶ Maintain good numbers of herd to sustain and function as a nucleus farm for 

Siri/Nublang germplasm 

¶ Conduct research and establish sound technical information or technology to 

improve and maintain the pure blood line of Siri/Nublang 

Functions 

¶ To manage and maintain Nublang nucleus herd as Bull mother farm as per farm 

carrying capacity at all times. 

¶ To Produce and supply pure Nublang bulls and heifer to farmers for cross breeding 

with Jersey and Mithun. 

¶ To adopt open nucleus breeding scheme for exchange of germplasm to avoid in-

breeding within farm and in the Nublang breeding tracks 

¶ Support relevant centres/agencies in conduct of research 

Farm Carrying Capacity 

Though the farm is located on the rugged and sloppy topographical terrains, about 230 

acres of land has been developed into improved pasture land. With the whole productive 

land used for pasture development, and based on the current context of the farm, the 

carrying capacity of farm is estimated at 110.2 LU or 170 heads as described in Table 38. 
 

Table 38 Farm carrying capacity of NNBF 

Fodder Sources DM available in MT DM required in MT 

Grazing (estimated at 1500 kg DM 
per acre x 220 acres) for one harvest 

330 320 kg body weight x 2.5% 
DM = 8 Kgs DM per day x 
110.2 LU = 881.6 Kgs Dm x 
365 days = 321.78 MT 

Silage (estimated at 1500 kg DM per 
acre x 10 acres) for one time  

15 

Total 345 321.78 MT 

 

The rough estimate of fodder production from available productive area is 345 MT of DM 

in a year, excluding the DM from concentrates. However, due to harsh climatic conditions 

associated with the geographical location of the farm, the above estimated fodder 

production may not be realistic at all times.  

Production Capacity 

The farm shall maintain milking cow to dry cow ratio at 60:40, at all times. At the current 

situation, the population of adult animal stands at 60; 32 milking cows, 27 dry cows and 1 

serviceable Heifer.  

 

Considering the calving rate of 75% at the farm, the current population will produce 45 

numbers of calves. Further, with less than 2% calf mortality, and considering male to 

female ratio at 1:1, total number of viable calves produced is 44, of which 22 numbers of 

male and female calves are produced, available for distribution. Table 39 shows the 

reproduction parameter adopted at NNBF. 
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Table 39 Reproduction parameters at NNBF 

Parameters Calculation Index 

Adult Population (Numbers) ï Milk cows, Dry 
Cows and Serviceable Heifers 

60 

Current Calving rate (%) 75% 
Total Calving in a year (Numbers) 45 

Farm Management Plans 

Farm Strategies 

The farm shall: 

¶ Maintain 170 Numbers of pure Nublang herd for production and supply of 
Nublang bulls and Heifers 

 

¶ Adopt systematic breeding/mating plan to produce pure line Nublang breed for 
both in-situ and ex-situ conservation and utilization 

 

¶ Supply of pure Nublang bulls and Heifers to potential farmers for cross breeding 
with jersey and Mithun 

 

¶ Improve farm production efficiency and clean nucleus herd, the undesirable/non-
descriptive breeds shall be phased out including Black angus upon receiving 
directives from Ministry 

 

¶ Pursue ñOpen Nucleus Breeding Schemeò to avoid in-breeding within the farm and 
in the Nublang breeding tracts 

 

¶ Maintain proper production, reproduction and other relevant information for 
drawing inferences and sound policy directives 

 

¶ Collaborate with relevant agencies like National Biodiversity Centre (NBC) and 
National Dairy Research & Development Centre (NDRDC) to conduct research for 
development 

 

¶ Adopt labor saving devices to improve farm production efficiency 
 

¶ Develop capacity building of farm staff 
 

¶ Strategize balanced feeding regime for farm animals through production of green 
forage and adoption of appropriate fodder conservation measures 

 

¶ Adopt slopping agriculture land technology (SALT) to optimize fodder production 
for farm animals. 
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Breeding Strategies 

Breeding Objectives 

To enhance milk and fat yield and adaptive traits of local/indigenous cattle through 

application of advance breeding techniques. 

Specific Breeding Strategies 

¶ Strengthen open nucleus breeding program, through regular exchange/sourcing 

of quality breeding bull from potential Nublang breeding tract and supply of quality 

bulls and heifer back to farmers of potential Nublang breeding areas Category wise 

segregation of animals like milking/dry cows, heifers, young bulls, calves to avoid 

unnoticed breeding in the field while grazing  

 

¶ Proper maintenance of Pedigree sheet for every individual animal to identify the 

family tree by way of ear tagging (NBIN) 

 

¶ Proper selection of genetically and phenotypically superior dam and sire both to 

be parents of next generations  

 

¶ Devise appropriate mating plan to generate elite herd through pure line breeding 

of Nublang cattle through replacement of sire line in successive generation, and 

minimizing inbreeding 

Breeding Plan and Design 

Pure line breeding of indigenous breeds at their particular production environment 

(Government nucleus farm and Nublang/Thrabam breeding tract) is envisaged to 

conserve and sustainably utilize the native germplasm avoiding crossbreeding especially 

at the nucleus farm.  

Selection 

Proper selection process shall be instituted to select superior cows and elite bulls that are 

fit to produce progenies. The best bull/semen of best bull shall be used to mate selected 

cows of higher genetic merit.  

Selecting of Best Dams 

From the gene pool, those cattle in a farm that is considered fit for breeding shall 

be selected to produce superior quality progenies for next generation. While 

selecting best cows to achieve high milk yield, following correlated traits should be 

considered: 

 

Á Reproductive efficiency-the age at first service/ age at first calving, 

conception rate, age at first calving and calving interval needs to be 

considered 

Á Record the herd average performance and select cows which are 

above the herd average 










































































































































































































































































































