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Foreword 

In India, the cold deserts, comprising about 75,000 sq.km, occur in districts of Lahaul-Spiti, upper parts 

of Chamba and Kinnaur in Himachal Pradesh state and Ladakh region of Jammu and Kashmir. The 

region is characterized by extreme climatic conditions, high rates of soil erosion and land slides, 

shortage of fuel wood, timber and fodder, low productivity of agricultural lands and sparse vegetation. 

With the ever increasing developmental activities coupled with socio-economic changes taking place in 

the region, the demand for fuelwood is also growing rapidly. Plantation forests of willow is also dying 

in several places, particularly in Lahaul valley of Himachal Pradesh. Glacier action, high wind velocity, 

road and other construction activities, deforestation and grazing etc. had resulted into considerable soil 

erosion in the region. Lack of job opportunities in the region have led to youths to migrate to other parts 

of the state and country. Seabuckthorn is the multipurpose plant that can simultaneously satisfy the long 

term conservation as well as the short term economic needs of the people. It is an excellent soil binder, 

fuelwood and fodder plant of the region. There are a number of other anti-oxidants like carotenoids, 

polyphenols and sterols, which makes it highly suitable for health industries. Several industries based on 

seabuckthorn have come in China, Russia and other 40 countries. It has been massively planted to 

control of soil erosion in 30 lakh ha mountainous lands in China. While research work on seabuckthorn 

by our university, DRDO and other institutes in the country were started 20 years back, however, 

economic potential of this precious plant of cold deserts could not be harnessed due to lack of adequate 

supply of raw material, absence of suitable seabuckthorn varieties, technological gaps in cultivation 

methods and post  harvest management and support from the market.  

Lately, due to the efforts of some enlightened scientists of CSK HPKV, Palampur, and financial 

support of ICAR, which approved our R&D sub-project entitled “A value chain on seabuckthorn” under 

National Agriculture Innovation Project (NAIP) for a period of  about 5 and a half years (2008-2014) for 

Rs.450 lakhs to meet above challenges and develop a suitable model on value chain on seabuckthorn, 

based on production to consumption system. Under the project, more than 1700 farmers were trained in 

cultivation methods, 350 farmers were provided over 2,00,000 saplings of high yielding vitamin C (930 

mg/100g) mild thorny cultivar of seabuckthorn, who planted them in 100 ha marginal lands in Lahaul, 

first time any plantation of seabuckthorn raised in the country. New innovative health products of 

seabuckthorn like RTS, juice, squash, tea, animal and poultry feed, oil preparations for treatment of 

various diseases of domestic animals and cardioprotective preparations etc. were standardized and some 

of the seabuckthorn products have also been marketed in the local market of Himachal Pradesh. The 

experiences of this success story on seabuckthorn  will also be shared with other R&D organizations and 

developmental agencies.  

It is also high time that this model may be used for the up scaling in cultivation and processing 

of seabuckthorn value added products under public-private partnership for the economic benefit of 

farmers and environmental conservation in whole cold desert and dry temperate regions of Himalayas.  I 

congratulate to Prof. Virendra Singh, CPI and his team for their hard work and team efforts in making 

seabuckthorn a success story. I also thank to all the members of CAC, CIC and CMU, farmers and 

media for their support and cooperation. I am also very thankful to Dr. Rama Rao, National Director, 

Dr.R.Ezekiel, National Coordinator, Component-II, Sh. S. Bilgrami, Director (Finance) and other 

officials of NAIP/ICAR for their support, financial assistance and  cooperation in the implementation of 

this ambitious NAIP sub-project on seabuckthorn. 

(Dr.K.Katoch) 

Hon’ble Vice-Chancellor 

CSK Hiamchal Pradesh Agricultural University, Palampur 



Preface 
In was realization as early as 1992 that cold deserts of Himalayas, comprising almost half parts of 

Himachal Pradesh and Jammu-Kashmir (Ladakh region), a border and strategic region of the 

country is suffering from serious environmental degradation and socio-economic problems. 

Despite, improvement of economy in some parts of the region like Lahaul valley due to arrival of 

cash crop, emigration of youths to other parts of the country remained continue even today due to 

lack of job opportunities. ICAR gave us a great opportunity and approved our multi-

organizational project on “A value chain on seabuckthorn (Hippophae L.)” of Rs.450 lakhs for a 

period of 2008-14 ,with an aim to develop a model based on production to consumption system, 

by improving seabuckthorn productivity, standardizing various added products, developing a 

value chain on seabuckthorn, with linkages with farmers, NGOs, private sector and consumers. 

Implementation of the project in the hard and remote and difficult part of the HP by 

bringing stake holders at a platform, was a big challenge. Team of our scientists accepted the 

challenge. First, we convinced them about the increasing demand of seabuckthorn from the 

national and global market, trained in modern cultivation methods and educated them about the 

high economic returns, besides improvement of local ecological conditions. Consequently, more 

350 farmers participated in the cultivation of a high yielding selection of seabuckthorn in 100 ha 

marginal lands in Lahaul, which was very rich in vitamin C (930mg/100) and mild thorny, as 

global seabuckthorn market is 80% juice based. Not only agrotechniques for improvement of 

seabuckthorn productivity were developed, but also new innovations were made by developing 

vitamins and anti-oxidant rich food and animal and poultry feed, drugs for treatment of gastric 

ulcer, skin diseases and wound healing in domestic animals. Further, AIIMS standardized doses 

of seabuckthrton fruit pulp and seed oils in rats, as a cardio protective preparations. NGO played 

very important role in mobilizing the farmers for training programme, distribution of plants and 

supervision of seabuckthorn plantations in over 25 villages of Lahaul. Lahaul-Spiti Seabuckthron 

Cooperative Farmers Society motivated the farmers and collected and semi-processed the 

seabuckthorn fruits in a unit established by them by their own expenses. Lahaul Potato Society 

joined us and proceeded and marketed seabuckthorn juice, RTS and squash in the local market. 

Once, most of the plantations of seabuckthorn start bearing fruits in next 1-2 years, as we have 

tied up with the private sector, the benefit of this success story will be fully realized.  

We shared the experiences of this project of NAIP with governments of HP, UK, J&K, 

Sikkim and AP for the formulation of their mega project proposals invited by the Ministry of 

Environment and Forest, Government under Rs.1000 crores National Mission on Seabuckthorn. 

Now, it is the time for up scaling of the model by government and private sector. Successful 

implementation of this ambitious sub-project of NAIP in Lahaul valley became possible with 

hard work and cooperation of my scientists, office staff, our partners in the project, and university 

administration, media, policy makers, district administration, and developmental agencies. Close 

monitoring and guidance by Dr. K.K.Katoch, Hon’ble Vice-Chancellor and Dr.S.P.Sharma, 

Director of Research, all the Directors, Deans, Comptroller, Nodal Officers of NAIP Cell  of our 

university, Dr.R.P.Awasthi, Chairman, CAC and Members of CAC, CIC and CMU committees, 

made it possible for us to achieve most of the targets of the sub-project. However, we will remain 

all indebted for ever to Dr. Rama Rao National Director, Dr.R.Ezekiel National Coordinator, Sh. S. 

Bilgrami, Director (Finance) and  Consultants, all the former Directors and Coordinators, other 

officers and office staff of NAIP and ICAR for their financial support, guidance and cooperation 

for the successful implementation of this ambitious sub-project on seabuckthorn.  

 

Prof. Virendra Singh 

Consortium Principal Investigator 

CSK Hiamchal Pradesh Agricultural University, Palampur 
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Executive Summary 

Back ground information about the project: In Himachal Pradesh, the cold deserts, comprising 

about 42% of total geographical area of the state, occur in districts of Lahaul-Spiti, upper parts of 

Chamba and Kinnaur in Himachal Pradesh state. The region is characterized by extreme climatic 

conditions, high rates of soil erosion and land slides, shortage of fuel wood, timber and fodder, 

low productivity of agricultural lands and sparse vegetation and lack of job opportunities. 

Plantation forests of willow are also dying in several places due to large scale pest attack. Lack of 

job opportunities in this strategic remote border region have led to youths to migrate to other 

parts of the state and country.  

Baseline information on the pre-project situation in the project area: The overall size of 

holding of the farmers was 1.3 ha in Lahaul. Most of the farmers in the region are marginal. 86 

per cent of the gross income was provided by two crops potato and pea. There is a stagnation in 

the market of potato and pea is badly affected by powdery mildew, besides increasing cost of 

input of both crops.  Before the start of the project, some farmers used to collect seabuckthorn 

fruit occasionally from seabuckthorn forest and sell to traders at low price (Rs.20/kg) with out 

any market assurance. There was also no sustainable supply of raw material to industry on large 

scale, private sector made no investment on seabuckthorn. 

Work proposed and execution plan: The NAIP sub-project entitled „A value chain on 

seabuckthorn”, sanctioned in June 2008 for about Rs. 4.11 crores for a duration of 2008-2014,  

was started by CSK HPKV, Palampur with an aim to develop a model on value chain on 

seabuckthorn with linkages with R&D organizations, growers, NGOs and market assurance, 

based on production to consumption system. The main R&D centre (CSK HPKV, Palampur) was 

planned to create awareness about the project and economic potential of seabuckthorn, providing 

training and extension service to about 500 farmers in modern cultivation technologies and mass 

propagate (200,000 saplings) of improved planting material of seabuckthorn, improve 

productivity (from 2 tons fruit/ha to 5 tons/ha) and production (from 5 tons to 500 tons) through 

providing high yielding seabuckthorn selections (2-3 land lines), improvement of agrotechniques, 

development of fruit harvesters (2) and cultivation of seabuckthorn by 75-100 farmers in 100 ha 

marginal lands in Lahaul. HPKV planned to standardize various value added food (3), animal and 

poultry feed (2), oil preparations (3) for the treatment of gastric ulcer, skin disease, whereas 

AIIMS was assigned to standardize the seabuckthorn fruit pulp oil for cardioprotection. 

University had also to survey the acceptability of value added seabuckthorn products in the 

market and analyse the economic viability of the sub-project. 

Achievements  

Production technologies developed and adopted: Ten land races of seabuckthorn were 

identified from natural populations of seabuckthorn in cold desert of HP and conserved in gene 

bank. Plus tree selections were made for the 2 seabuckthorn high yielding cultivars, 1 each of H. 

rhamnoides ssp. turkestanica (fruit yield 5 kg/plant, rich in oil 4%) and H. salicifolia (Drilbu) 

(5.5 kg/plant, mild thorny, very rich in vitamin C, 930 mg/100g). Agrotechniques of 

seabuckthorn were improved for the spacing (4 m x 2 m), pit size (2‟x2‟x2‟),  pruning intensity 

(10-25%), weed control by black polymulch or artimisia, early application of nitrogen (50 kg/ha) 

and use of FYM in plant basin (10-20 kg/plant/yr). In order to develop a model for transformation 

of natural thick forest into productive stands, 3 m wide strips were removed from a thick 

seabuckthorn stand and stems of plants were cut at 2.5 m above ground. A model of silvipastoral 

system of seabuckthorn with improved fesque/orchard grasses, with 2-3 cuts a year was 
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developed in order to increase grasses production. About 8,00,000 saplings of grasses and forages 

were planted by farmers on marginal land in Lahaul. Four seabuckthorn harvesting tools for 2 

species of seabuckthorn were standardized. Clipper with handle (cost Rs.480/each) developed is 

the most effective tool, which collected 6.7 kg fruit/hr, as compared to 3.1 kg/hr by traditional 

method. The fruit harvesters were provided to  25 farmers for their popularization. 

For the effective control of new pests armored scale, Aulacaspis sp., an eriyophyid mite, 

Aceria sp. and a psyllid, doses of chemicals (Thiamethoxam, Imidacloprid, Deltamethrin and 

Triazophos etc.) and available botanicals (Agro Spray Oil, Neem Baan, Artemisia leaf extract, 

Melia drupe extract etc.) were standardized. Doses of known chemicals (Bavistin, Contaf, 

Antracol  and Blitox  etc.) and the botanicals (Bioanjivini etc.) were standardized to control the 

various diseases (powdery mildew, alternaria leaf spot, fusarium wilt, rust and cytospora canker).  

Process technologies developed, adopted and commercialized: Methodologies for preparation 

of value added seabuckthorn food products viz. RTS, squash, syrup, jam, fruit toffee, fruit leather, 

seabuckthorn leaves tea, seabuckthorn powder, rich in important nutrients (vitamin C, E, etc.), 

along with their storage and packaging technologies, have been standardized. The ascorbic acid 

contents of different products prepared seabuckthorn pulp/juice ranged between 39-258 mg/100g, 

much higher than many market available products of other crops. 40 Village women from Lahaul, 

trained in preparation of seabuckthorn food products, are now preparing some of these products at 

their homes. Technical staff of Lahaul-Spiti Cooperative Society was trained in proper semi-

processing of seabuckthorn fruit pulp, free from microbes. Lahaul Potato Society, Raison has 

launched 3 food products in local market. 

The seabuckthorn seed oil at the dose of 5 ml/dog had the faster healing of gastric ulcer in 

dogs. The otherwise ineffective dose of seabuckthorn seed oil i.e. 1 ml/dog when combined with 

Sucralfate or famotidine, drugs available in market showed synergistic therapeutic effect for the 

healing of gastric ulcer in dogs.  On the basis of clinical and hematological observations, 

seabuckthorn doses of leaf extract (5%) and seed oil (2%) have strong anti-microbial properties. 

Leaf extract of H. salicifolia showed better results than H. ssp. turkestanica and mongolica. High 

level of kaempferol (0.45%) in H. salicifolia and ursolic acid (0.14%) in H. rhamnoides in leaf 

extract was found. Electron Microscopy showed that the bacterial cell wall was observed to be 

affected in the presence of bioactive compounds of seabuckthorn. 

Biochemical, histopathological and physiological observations by AIIMS, New Delhi 

found that doses of seabuckthorn pulp oil (10 ml/kg) and seed oil (2 ml/kg) standardized, have the 

significant cardioprotective effect against myocardial injury in rats.  

Seabuckthorn leaves and fruit waste were found very rich in vitamins (vitamin C, E, 

crude protein (18-24%) and minerals and makes quality feed for milking animals and poultry. 

The concentrate feed (Milk ration) crude protein in the milch animals can be replaced with the 

crude protein of seabuckthron leaves up to 80% level. There was an enhancement of milk 

production to the tune of 25.8%, as compared to control. The concentrate feed (Milk Ration) 

protein crude protein in the milch animals can be replaced with the crude protein of Seabuckthorn 

cake up to 40 per cent level. The SBT leaves can be added in the ration of the broiler up to 6 

percent level. There was an enhancement of egg production to the tune of 2.6% and profit of 

Rs.0.15 per egg, as compared to control feed.  

The surveys found that for nursery raising is highly profitable, the net profit earned by the 

nursery units was approximately Rs. 71,309/- per bigha (0.08 ha) and benefit cost ratio was 2.10. 

Expected income from seabuckthorn orchard and fodder at full bearing stage (6 years) per year 
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was accounted for Rs. 26,880 per bigha and benefit cost ratio was 6.04, indicating that 

establishing the seabuckthorn orchard is a profitable venture. Seabuckthorn products particularly, 

cosmetics are slowly getting popular in the country. The economics of processing unit found that 

running of the semi-processing unit will be highly profitable once the whole plantations (100 ha) 

will be under full fruit bearing since 6th year onward.  

Rural industry established/commercialized: Lahaul-Spiti Seabuckthorn Cooperative Society, 

Keylong established a 30 tons/month capacity semi-processing unit at Gemur in Lahaul. The unit 

semi-processed 833 kg of fruit from 15 farmers in 2009, which increased to 28 farmers, who 

collected 4900 kg of fruits in 2013. The unit produced 5516 litres of pulp and 533 kg seeds and 

sold them for Rs. 6,06760 to Lahaul Potato Society, Raison and some institutes and. Lahaul 

Potato Society purchased 300 litres of fruit pulp in 2010 at the rate of Rs.100/litre. Pulp buying 

increased to 1200 litres in 2011. It produced a total of 2170 bottles of juice, each of 650 ml, 4139 

bottles of RTS (200 ml capacity) and 8781 swash bottles (700 ml) and earned a total income of 

Rs.6,71,011/- from 2010 to 2013 by marketing seabuckthorn food products in Kullu market. 

Patents (filed/granted): Patents have been filed for the methodologies of seabuckthorn sqash, 

syrup, fruit leather and tea and feed for cow and poultry. 

Publications:  Findings of studies in 5 research papers have been published in international and 

national journals of repute. 13 full papers on seabuckthorn have also been published in the 

proceedings of national conferences on seabuckthorn. Two books of proceedings of 2 national 

conferences on seabuckthorn (2010, 2011), 1 book and 2 booklets (English and Hindi) on 

package and practices of seabuckthorn have been published. 10 pamphlets on seabuckthorn 

technologies have been published to popularise seabuckthorn among the farmers and common 

man. 2 CDs and 3 brochures on the achievements of NAIP sub-project on seabuckthorn project 

have been prepared and provided to 25 farmers of Lahaul and 1 video film on this aspect has also 

been shown on Doordarshan. About 15 news items have been published about the achievements 

and findings of the projects in major and local news papers. 

Trainings undertaken and scientists/other staff trained (national/international): One 

scientist was trained in modern cultivation technologies of seabuckthorn in Russia, whereas, CPI 

and all 4 Co-CPIs were trained in leadership in agriculture research management at IIIM, 

Lucknow and NAARM, Hyderabad ,which helped them in successful implementation of the 

project. 

Trainings organized and farmers/other stake holders trained: CSK HPKV organized 44 off 

campus training camps at different villages in Lahaul and Spiti, in which 1730 farmers were 

trained in cultivation technologies of seabuckthorn. The farmers have been educated to maintain 

the quality of seabuckthorn fruits before semi processing through training programmes. 

University also trained 3 entrepreneurs in semi-processing of seabuckthorn fruits.  

Field demonstrations organized: Farmers visited the modern seabuckthorn nursery at the 

university farm at Kukumseri and trials on seabuckthorn plantations at Trilokinath village, which 

helped them in developing their own seabuckthorn orchards.  

Field day/farmer day/mela organized:  Six farmer days/workshops were organized to motivate 

and educate the farmers for taking up seabuckthorn cultivation in Lahaul. 

Success stories: There are 4 success stories on seabuckthorn under the sub-project on 

seabuckthorn. 1. About 350 farmers adopted seabuckthorn and planted 2,13,000 saplings of 

seabuckthorn cultivars in 25 villages of seabuckthorn. 2. Twenty eight farmers participated in 

seabuckthorn fruit collection and sold 14,083 kg of fruits to their society for semi-processing. 3. 



iv 

 

Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong, semi-processed 5516 litres of 

seabuckthorn fruit pulp and 533 kg seeds and 350 kg of dried fruit, sold to Lahaul Potato Society 

and earned Rs. 719,140. 4. Lahaul Potato Society produced a total of 2170 bottles of juice, each 

of 650 ml, 4139 bottles of RTS (200 ml capacity) and 8781 swash bottles (700 ml) and earned a 

total income of Rs.6,71,011/- from 2010 to 2013 by marketing seabuckthorn food products in 

Kullu market. 

Self Help Groups/farmers Groups developed: Lahaul-Spiti Seabuckthorn Cooperative Society, 

Keylong, was motivated to register about 350 farmers in Lahaul, who later participated in 

seabuckthorn cultivation. 15 self help groups of village women from marginal families of Lahaul 

in 25 villages were made, who participated in seabuckthorn fruit collection and plantation. 

Employment generation: Field operations like nursery raising, transportation of fruit and 

saplings and plantation of seabuckthorn created 6100 mandays at the rate of 1017 mandays per 

year. Further, about 50 skilled contractual staff (RAs/SRF) was also appointed during the 

duration of the project.  

Assets generation and revenue: The NAIP sub-project gave an opportunity to modernize the 

laboratory, office and field facilities in about 15 Departments and research stations, who joined 

the sub-project on seabuckthorn. About 40 modern equipments were purchased in the sub-project. 

Five renovation/construction work was done to improve the office and lab facilities. 

Infrastructure for raising seabuckthorn nursery was developed. CSK HPKV, Paalmpur earned 

about Rs.125000, farmers earned Rs. 495775, farmers‟ Society earned Rs.719,140/-, whereas 

Laahul Potatoe Society earned Rs. 6,71,011 from the sale of seabuckthorn products, totalling a 

revenue of Rs.20,59,055. 

Awards/honours: Dr. Virendra Singh, Professor, CPI, CSK HPKV, Palampur was “Outstanding 

Research Contribution Award on Seabuckthorn” by International Seabuckthorn Association, 

Beijing conferred on 4.9.11 at Xining, China. He was also honoured by Institute of Chemical 

Technology, Mumbai  with “Golden Jublee Endowment Visiting Fellowship Award” on 8.3.13. 

Socio-economic Impact (Economic rate of return): Twenty eight families participated in fruit 

collection, earned Rs. 4,95,775 from sale of 14083 kg fruits and each family earned Rs.17,706/- 

Once the all the seabuckthorn plantations (100 ha) start full bearing of fruits (500 tons) from 6th 

year of plantation, impact on local economy will be huge for next 30 years. 

Environmental impact: There was no chemical used for raising of seabuckthorn nurseries and 

orchards. Water resources like installation of water pipes were improved by farmers in 25 

villages. Seabuckthorn is a nitrogen fixing (Frankia) plant, therefore improves the nitrogen level 

of soil and improves the biodiversity, as 42 families, 114 genera, 148 species of plants have been 

found growing under the canopy of seabuckthorn.   

Sustainability plan: Department of Forest has been involved, which is likely to raise 100 ha 

every year under improved seabuckthorn cultivar. Further, six projects including a mega project 

on seabuckthorn (Rs.25 crores), in collaboration with state government has been submitted to 

cultivate seabuckthorn in 2000 ha in HP during next 10 years. Further, we have signed a MOU 

with a private sector company for commercialization of seabuckthorn and another company is 

likely to join the programme on development of value chain for upscaling the model. Further, 

introduction of thronless Russian seabuckthorn varieties will revolutionize the seabuckthorn 

programme. 

Key words: Seabuckthorn, value addition, cultivars, agrotechniques, cultivation, trainings, semi-

processing and processing, economics, Lahaul valley and cold desert Himachal Himalayas. 
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Part-I: General Information of the Sub-project 
1. Title of the sub-project:  “A Value Chain on Seabuckthorn (Hippophae L.)” 

2. Sub-project Code: F. No. 1(5)/2007-NAIP 

3. Component: II 

4. Date of sanction of sub-project: June 9, 2008 

5. Date of completion: March 31, 2014 

6. Extension if granted, from 30.06.2012 to 31.03.2014 

7. Duration of the Sub-project: 09.06.2008-31.03.2014  

8. Total sanctioned amount for the sub-project: Rs. 451.19 lakhs 

9. Total expenditure of the sub-project: Rs. 393.54 lakhs 

10. Consortium leader: 

Name of Consortium leader: Dr. K.K. Katoch  

Designation: Vice-Chancellor  

Address: CSK Himachal Pradesh Agricultural University, Palampur (H.P.) 176062 

Phone: 01894-230521, Fax: 01894-230465, E-mail: vc@hillagric.ac.in, website: 

www.hillagric.ac.in 

Principal Investigator: Prof. Virendra Singh 

Lead Institute: CSK Himachal Pradesh Agricultural University, Palampur (H.P.) 

11.  List of consortium partners: 

 Name of 

CPI/ CCPI 

with 

designation 

Name of organization and address, 

phone and fax, email 

Duration 

(From-To) 

Budget 

(` Lakhs) 

CPI Dr.Virendra 

Singh, 

Professor 

CSK Himachal Pradesh Agricultural 

University, Palampur (H.P.)-176062 

Phone: 01894-230321, Fax: 01894-

230311  

E-

mail:virendrasingh1961@yahoo.com 

June 2008-

March 2014 

369.72 

CCPI 

1 

Dr. D.S.Arya  

 

All India Institute of Medical 

Sciences, New Delhi 

June 2008-

June 2012 

26.51 (till 

June 

2012) 

CCPI 

2 

Sh. 

B.D.Parsheer

a 

Lahaul-Spiti Seabuckthorn   

Cooperative Society, Keylong (H.P.) 

June 2008-

March 2014 

27.78 

CCPI 

3 

Sh. Prem Lal 

Thakur 

Lahaul Kala Sangam Avam, Rojgar 

Sarjan Manch, Jhalma, Lahaul (H.P.) 

April 2010- 

March 2014 

27.18 

Total  451.19 

CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 

 

mailto:vc@hillagric.ac.in
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12.  Statement of budget released and utilization partner-wise (Rs.  in Lakhs): (2008 to 

Dec., 2013) 

 CPI/ CCPI (Name, designation & 

address) 

Total 

budget 

sanctioned 

Fund released 

(up to 

31.12.2013) 

Fund utilized 

(up to 

31.12.2013) 

CPI Prof. Virendra Singh, Deptt. of 

Biology & Envi. Scs., COBS, CSK 

HPKV, Palampur  

369.72 339.53 331.07 

CCPI1 Lahaul Spiti Seabuckthorn 

Cooperative Society, Keylong  

27.78 17.51 16.69 

CCPI2 Lahaul Kla Sangam Avam Rojgar 

Srijan Munch, Jhalma 

27.18 21.31 20.57 

CCPI3 AIIMS, New Delhi  26.51 

(till June 

2012) 

25.21 

(till June 2012) 

25.21 

(till June 2012) 

Total  451.19 403.56 393.54 

 CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 
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Part-II: Technical Details 

  

1. Introduction 

In North Western Himalayan regions of India, the cold deserts occur in Ladakh region of 

Jammu and Kashmir and districts of Lahaul-Spiti, parts of Chamba and Kinnaur in Himachal 

Pradesh state. The total geographical area under cold deserts is about 75,000 sq.km, which 

constitutes about 40% of the total geographical areas of both states. These areas have very 

difficult terrains with ice fields, perpetual snow covered peaks and extreme and hostile climatic 

conditions (Fig. 1, 2). The dry temperate and cold deserts are characterized by extreme climatic 

conditions, high rates of soil erosion and land slides, shortage of fuel wood, timber and fodder, 

low productivity of agricultural lands and sparse vegetation. The past efforts of afforestation by 

poplar and willow trees in the region have met only mixed successes for the want of a 

multipurpose plant species that can simultaneously satisfy the long term conservation as well as 

the short term economic needs of the people. Seabuckthorn (Hippophae L.) is the multi-

purpose, which meets above requirement of short term economic needs of the people and long 

term environmental conservation. It is an excellent fuelwood, fodder and soil binder and widely 

distributed (2500-4300 m asl) in the region (Fig. 2).  

Fruit of this plant is quite rich in vitamin C (300-2400 mg/100g), vitamin A, E and K, 

protein, organic acid, carotenoids, flavonoids and steroids, which have been used in countries 

like Russia, CIS states, Mongolia and China for the production of several medicines, cosmetics 

and food products. In view of high economic potential of seabuckthorn, some farmers had 

started collecting seabuckthorn fruits from seabuckthorn forests in Ladakh (50-100 tons) and 

HP (5-20 tons), since 2002 and selling it to traders. The main reasons of low fruit collection 

(50-100 tons) in natural forests (farmers have rights of collection) were low fruit yield, low 

fruit price (Rs.15-18/kg), lack of cultivation, harvesting and post harvesting technologies, 

exploitation of farmers by trader and lack of market assurance. There are huge marginal lands 

(e.g. 6000 ha in Lahaul alone) lying in the Lahaul-Spiti. Therefore, there is a need to raise high 

yielding seabuckthorn plantations on these marginal lands, involving local people and 

developmental agencies. There was also a need for the standardization and application of better 

agro-techniques (appropriate spacing, pruning, nutritional needs and weeding etc.), which will 

increase fruit yield several folds. Further, there was also a need for the standardization of 

integrated pests and diseases management methods to minimize the loss in the potential crop. 

Standardization of a suitable tool or mechanical fruit harvester will increase fruit collection 

several folds. 

The appropriate processing technologies were standardized for many selected 

seabuckthorn products, which are otherwise popular in international markets like China, Russia 

and Europe. Therefore, there was a need for the development of variety of food products, 

animal feed, veterinary and neutraceutical products, which will add value to seabuckthorn and 

increase its base and demand in the market. Development of better technologies of storage and 

packages for seabuckthorn will help in the distribution and marketing of seabuckthorn 

products. Popularization and utilization of Seabuckthorn health food products on one hand will 

help in the improvement of health of common man, as seabuckthorn is very rich in variety of 

vitamins etc., on the other hand, it will help in the better return to the growers.  
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Further, the ultimate measure of successful technology lies in how effective the 

technology is transferred by the R&D institutions and adopted by the farmers and industries, as 

given in the tripartite model below (Fig. 2). Economic and ecological values of seabuckthorn 

on soil erosion prone marginal lands is huge, as high rates of soil loss and siltation is causing 

frequent closure river based power stations in the region. A stronger coalition of stake holders 

should be promoted as a way of developing markets. A value-chain on seabuckthorn foods is 

expected to impact positively not only on income generation but also ensuring nutritional 

security of the consumers. A model has been worked out for seabuckthorn, which can be 

replicated for large-scale development by both governmental and non-governmental agencies in 

other seabuckthorn growing areas. Therefore, our approach was to link up the entire PCS value-

chain through appropriate interventions in farm production, assured plant produce supply, 

procurement, bulking, processing, value addition in seabuckthorn produce leading to food and 

veterinary products, development of market strategies and policy related to seabuckthorn.  

   
Fig. 1. Project implantation area, Lahaul valley of district Lahaul-Spiti, HP 

 

      
Fig. 2. Cold desert, dying willow forest  and seabuckthorn forest, Lahaul-Spiti, HP 

 
Fig. 3. A tripartite model for promotion of fruit based contract farming system. 

Farmers Industries 

University 

Supply of raw material  

Cultivation technology  
Supply of quality 
planting material   

    

Processing technology    
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2.  Over all Objectives: 

1. To improve production and collection of seabuckthorn berries on marginal/forest lands 

for sustainable supply-chain management.  

2. Fine–tuning the technologies for development of specific seabuckthorn foods, veterinary 

and neutraceutical products.  

3. To utilize seabuckthorn waste to develop animal feed. 

4. To assess economics of production and processing and consumer acceptability of end-

products.  

5. To develop entrepreneurship and appropriate strategies to promote and popularize 

seabuckthorn for commercialization through value-addition and branding seabuckthorn as 

health food. 

 

3. Sub-project Technical Profile: Objective wise Work plan (Model 1) 

1. Objective: To improve production and collection of seabuckthorn berries in natural 

forests/marginal lands for sustainable supply-chain management. 

 i. Improvement of marginal lands/natural forests, agrotechniques/agroforestry models:  

  Evaluation and propagation of high yielding forms of seabuckthorn, b. Standardization of 

agrotechniques, agri- Silvi-pastoral systems), Integrated pests and diseases management by 

available organic fungicides and pesticides, respectively, Mass propagation and plantation of 

seabuckthorn on 100 ha marginal lands 

ii. Providing integrated farm extension services and farmers training for intensive and 

profitable plantation: Providing technical support on plant management to foresters, farmers 

and NGOs etc., Holistic seed, weather, pest and crop management extension services to farmers 

and developmental agencies.  

iii. Improvement of harvesting and storage: Development and modification of fruit 

harvesting machines and tools. Improvement of storage (shelf life) of seabuckthorn fruit, 

Training and utilization of small scale semi-processing unit for pulp, seed, oil and animal feed 

production for seabuckthorn cooperative societies. 

Monitorable indicators: 300-500 farmers are empowered with market driven and product 

oriented seabuckthorn production under market assured network provided. Integrated farm 

extension services to 200-300 farmers evolved in seabuckthorn development. Buy-back 

arrangement for higher farm incomes with risk aversion facilitated for 50-100 farmers every 

year. 100-500 tonnes of seabuckthorn aggregated and semi-processed for the production of 

seabuckthorn based food products. 2-3 cultivars is identified/provided to growers in HP for 

specific end-products 

 Major outputs: Propagation and plantation of 2-3 lakhs saplings of high yielding forms of 

seabuckthorn on the marginal lands (100 ha) of farmers. Transformation of natural forests into 

productive stands. A number of production technologies. Enhanced quality and market price of 

the fruit pulp. Higher incomes to marginal farmers. Continuous supply chain management for 

industry. 

 



4 

 

2. Objective: Fine-tuning the technologies for development of seabuckthorn food products 

and veterinary products. 

i) Fine tuning the processing technologies for fruit juice based products and their 

packaging and storage: Laboratory scale studies on juice to enhance the recovery of pulp 

from seabuckthorn berries. Pulping, packaging, storing, initial analysis of pulp and 

optimization of process conditions for the preparation of various food products. 

Standardization, sensory evaluation, biosafety and nutritional profiling of the food products. 

Nutritional evaluation of food products under different storage and packaging methods. 

ii) Development of seabuckthorn preparations and evaluation of their antimicrobial, 

gastric ulcer-healing and prevention properties: In-vitro and in-vivo evaluation of 

antimicrobial properties of seabuckthorn preparations. Evaluation of seabuckthorn 

preparations for their prophylactic and therapeutic efficacy of seabuckthorn on gastric 

ulcerations and erosions (GUE) in animals. Formulation of seabuckthorn preparation for 

therapeutic and prophylactic uses for gastric erosions and ulcers in animals. 

iii) Standardization of seabuckthorn fruit oil preparations for protection from 

cardiovascular diseases: Standardization of techniques and initiation of drug screening for 

therapeutic effect, Dose range study of seabuckthorn fruit pulp oil for cardioprotective 

effect, finding the optimal cardioprotective dose of seabuckthorn pulp oil and further 

evaluating it in IR model of MI, evaluating underlying mechanisms of cardioprotection of 

seabuckthorn pulp oil using molecular studies and analyses of data generated throughout 

study. 

Monitorable indicators: At least 3 food products (beverages, tea, colour),  2 veterinary 

products and 1 food supplement for protection from cardiovascular diseases, each for broad 

spectrum markets, niche market and non-conventional seabuckthorn market. One prototype 

developed per crop for mechanization and retrofitting of processing and development of 

products for up scaling them. Targeted products from crop commodity test-marketed for 

consumer acceptability in 3 urban and 2 rural areas. Package structure and safe period of 

storage identified for each product. 

3. Objective:  To utilize seabuckthorn waste to develop animal feed. 

i) Development of feed for animals: Analysis of different samples of seabuckthorn for 

proximate principals, anti-nutritional factors and cell wall constituents and vitamins, amino 

acids, minerals etc., In-vitro and in-vivo digestibility estimation of above products. 

Preparation of complete feed blocks for calves and poultry to conduct the digestibility trials 

in milch animals and conduct of field trials on the farmer fields for growth, milk production. 

ii) Major activities and methodologies: Analysis of different samples of seabuckthorn for 

proximate principals, anti-nutritional factors and cell wall constituents and vitamins, amino 

acids, minerals etc. In-vitro and in-vivo digestibility estimation of above products. 

Preparation of complete feed blocks for calves and poultry to conduct the digestibility trials 

in milch animals and conduct of field trials on the farmer fields for growth, milk production. 

iii) Major deliverables/ outputs: Out of the 3 animal feeds (processing technologies), each for 

broad spectrum markets, niche market and non-conventional seabuckthorn market.  
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4.  Objective: To assess economics of production, processing and consumer acceptability 

of end-products. 

i) Economics of seabuckthorn production and processing: a. Surveys on the propagation, 

plantation and management of seabuckthorn on  marginal lands.  b. Surveys on the primary 

processing of seabuckthorn fruits into pulp, seed and oil and residues. 

ii) Economic feasibility and assessment of consumer acceptability of developed food 

products. Market survey of 4 urban markets (Chandigarh, Delhi, Pune/Mumbai & Jaipur) 

and 4 rural markets (HP, J & K, Punjab, Haryana) of seabuckthorn foods for assessment of 

market potential. Benefit-cost analysis of targeted products. Consumer acceptance survey. 

Monitorable indicators/Major deliverables/outputs: Targeted products test-marketed for 

consumer acceptability, Quality data generated and policy briefs developed to sensitize 

policy makers and enabling policy and institutional mechanisms for seabuckthorn model 

documented. A model of production to consumption value-chain for seabuckthorn products, 

where farmer is linked with all other stakeholders and ultimately with consumer. 

5. Objective:  To develop entrepreneurship and appropriate strategies to promote and 

popularize seabuckthorn for commercialization through value-addition and branding 

seabuckthorn as health foods. 

Preparation of appropriate labels with nutrition facts for each food and shelf- life and safety 

regulations. Evaluation of market success of the seabuckthorn foods as health foods in the up-

markets and rural markets. 

Monitorable indicators/Major deliverables/outputs: Five thematic trainings/workshops to 

stakeholders for capacity building to engage activities of value-chain in seabuckthorn foods. 

Targeted seabuckthorn foods are popularized as health foods based on nutritional grounds and 

certification. One event each of exhibitions per year, kisan melas, audio-visual campaigning 

like video films, posters, publications, recipe books in various languages etc., and among the 

youth, children, IT employees and women groups both in rural and urban areas. Targeted niche 

products for up markets popularized among the urban elite segmented population as therapeutic 

foods. Increased number of trained human resource (farmers, small scale processors, women 

entrepreneurs, industry) for up scaling the model. Training material (manuals, protocols, and 

audio-video material) on seabuckthorn food processing, development, entrepreneurship 

development made available. 
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Model on Production to Consumption Value Chain on Seabuckthorn

Missing Links Interventions Functions Stakeholder
s 

lack  Package of Practices 

and extension services  

Lack of Harvesting Devices 

 

Short shelf -life of fruit  

 

Lack of high-value 
products 

 

Undeveloped 

entrepreneurship  

Lack of economics, 
market strategies & 

policy support 

Improving Agro- 
techniques & Strenthening 

extension services   

Developing Harvesting 

Techniques/Devices 

Improvement of Shelf 
Life of berries  

 

Fine-
tuning/Development of 

high value products and 
by-products                      

 

Entrepreneurship 
development, capacity 

building & promotion of 
value-added products  

 

Assesing economics of 
production, processing, 
consumer acceptability 
and suggestive policy 

support 

Production 

Harvesting 

Aggregation 

Semi- Processing 

Mechanization 

 

Primary 

processing 

Product 

developement 

Development 
of 

market/linkages 

 

Pricing 
Policy/ 

Sensitization 

 
Enhanced 

consumption  
Feed 

Back 

Farmers 

R&D Institutions  

Developmental 

Agencies 

NGOs/SHGs 

 

Entrepreneurs 

Policy Makers 

Seabuckthorn 
Cooperative 

Societies 

Consumers 

Food Products, 
Veterinary 
Products, 

Animal feed & 
Neutraceuticals 
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4. Baseline Analysis 

i. The overall size of holding of the farmers in Lahaul, was 1.25 hectare. The area already 

existing under seabuckthorn was less than 1 per cent of the total geographical area and 

5.2 per cent of the total cultivated area on an average farms.  

ii. The productivity of potato is quite high and was estimated as 222q/ ha. The yield of 

seabuckthorn was only 30 kg/ ha. This shows the potential for improvement. Therefore, 

there exists a need for development of its package of practices. A critical analysis of 

farm income shows that 86 per cent of the gross income was provided by two crops 

potato and pea. The environmental and social-issues indicate that the cultivation of 

seabuckthorn apart from  conserving natural sources promoting bio-diversity, nutritional 

security, soil heath, provides gainful employment to local people and thus increasing the 

level of income. Therefore, this industry should be developed in the cold desert areas of 

the Himalaya where the sources of income avenues are meager.  

iii. It has been noticed that the seabuckthorn nursery raising is a profitable venture. 

However, the benefit-cost-ratio was lower in the Forest Nursery (1.51), as compared to 

University Farm Nursery (2.10) even at higher sale price at Forest Nursery. Therefore, it 

is suggested that nursery raising techniques and management should be imparted to the 

Forest Officials.   

iv. In cost-benefit analysis of seabuckthorn orchards, it has been observed a profitable 

venture at the time of project proposal submitted to the funding agency on the basis of 

pilot survey conducted from local people, officials of forest, horticulture, agriculture, 

Revenue Department and published literature on seabuckthorn, etc. The break-even 

point had been estimated as 10
th

 year after the plantation started in the study area at the 

time of project proposal submitted; the benefit-cost ratio (BCR) was estimated 2.55.  

However, the expected economics of seabuckthorn orchards on the basis of sample 

farms revealed that break-even point will be after 6
th

 year of establishing the 

seabuckthorn orchards and the benefit-cost ratio will be 3.26 in the full life span of the 

seabuckthorn orchards (Table 1). Benefit-cost ratio would be many folds higher if we 

include tangible and intangible benefits of other sectors of the economy related to 

seabuckthorn. It is amply clear from the analysis that commercializing seabuckthorn 

orchards alongwith fodder crops have potential to become economically viable in the 

long run. The expected income from seabuckthorn orchard and fodder at full bearing 

stage per year was accounted for Rs. 26,880 per bigha (0.08 ha) and benefit-cost ratio 

(BCR) was 6.04 (Table 2). The high benefit-cost ratio of seabuckthorn orchards 

indicates that establishing the seabuckthorn orchards is a profitable venture.  

v. The consumers’ awareness and expenditure on seabuckthorn products was 

comparatively low in urban market, located away from the seabuckthorn producing 

zone. Seabuckthorn products are less familiar among the consumers’ and retailers’ in 

urban markets as compared to rural market. It needs wide publicity and advertisement to 

create demand among the urban consumers in big cities.   
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Table 1.  Expected costs and returns from seabuckthorn plus fodder per bigha on sample 

farms(orchards) 

     (Rs./ bigha) 

Sr

.  

N

o. 

Year

s 

Project Costs Benefits 

Fixed  

Investm

ent  

on SBT 

SBT  

O & 

M 

cost 

Investme

nt +  

O & M  

cost of  

grass 

Tota

l  

costs 

DF

@8

% 

Pres

ent  

wort

h  

@8

% 

Total Value of 

Production 

DF@

8% 

Presen

t  

worth 

@8% 

SBT 

(fruit

+ 

fuel) 

Fod

der 

Total  

1 2011

-12 

5614 2400 2000 1001

4 

0.93 9313

.02 

- -   0.93 0 

2 2012

-13 

2807 3400 2000 8207 0.86 7058

.02 

- 2400 2400 0.86 2064 

3 2013

-14 

1404 3400 2000 6804 0.79 5375

.16 

3060 2400 5460 0.79 4313.4 

4 2014

-15 

  3400 2000 5400 0.74 3996 6120 3600 9720 0.74 7192.8 

5 2015

-16 

  3400 2000 5400 0.68 3672 1224

0 

3600 1584

0 

0.68 10771.

2 

6 2016

-17 

  3400 2000 5400 0.63 3402 2448

0 

3600 2808

0 

0.63 17690.

4 

7 2017

-18 

  3400 2000 5400 0.58 3132 2448

0 

3600 2808

0 

0.58 16286.

4 

8 2019

-20 

  3400 2000 5400 0.54 2916 2448

0 

3600 2808

0 

0.54 15163.

2 

9 2020

-21 

  3400 2000 5400 0.54 2916 2448

0 

3600 2808

0 

0.54 15163.

2 

10 2021

-22 

  3400 2000 5400 0.54 2916 2448

0 

3600 2808

0 

0.54 15163.

2 

11 2022

-23 

  3400 2000 5400 0.43 2322 2448

0 

3600 2808

0 

0.43 12074.

4 

12 2023

-24 

  3400 2000 5400 0.4 2160 2448

0 

3600 2808

0 

0.4 11232 

13 2024

-25 

  3400 2000 5400 0.37 1998 2448

0 

3600 2808

0 

0.37 10389.

6 

14 2025

-26 

  3400 2000 5400 0.34 1836 2448

0 

3600 2808

0 

0.34 9547.2 

15 2026

-27 

  3400 2000 5400 0.32 1728 2448

0 

3600 2808

0 

0.32 8985.6 

16 2027

-28 

  3400 2000 5400 0.29 1566 2448

0 

3600 2808

0 

0.29 8143.2 

17 2028

-29 

  3400 2000 5400 0.27 1458 2448

0 

3600 2808

0 

0.27 7581.6 

18 2029

-30 

  3400 2000 5400 0.25 1350 2448

0 

3600 2808

0 

0.25 7020 

19 2030

-31 

  3400 2000 5400 0.23 1242 2448

0 

3600 2808

0 

0.23 6458.4 

mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
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20 2031

-32 

  3400 2000 5400 0.22 1188 2448

0 

3600 2808

0 

0.22 6177.6 

21 2032

-33 

  3400 2000 5400 0.2 1080 2448

0 

3600 2808

0 

0.2 5616 

22 2033

-34 

  3400 2000 5400 0.18 972 2448

0 

3600 2808

0 

0.18 5054.4 

23 2034

-35 

  3400 2000 5400 0.17 918 2448

0 

3600 2808

0 

0.17 4773.6 

24 2035

-36 

  3400 2000 5400 0.16 864 2448

0 

3600 2808

0 

0.16 4492.8 

25 2036

-37 

  3400 2000 5400 0.15 810 2203

2 

3600 2563

2 

0.15 3844.8 

26 2037

-38 

  3400 2000 5400 0.14 756 1982

9 

3600 2342

9 

0.14 3280.0

6 

27 2038

-39 

  3400 2000 5400 0.13 702 1784

6 

3600 2144

6 

0.13 2787.9

8 

28 2039

-40 

  3400 2000 5400 0.12 648 1606

1 

3600 1966

1 

0.12 2359.3

2 

29 2040

-41 

  3400 2000 5400 0.11 594 1445

5 

3600 1805

5 

0.11 1986.0

5 

30 2041

-42 

  3400 2000 5400 0.1 540 1301

0 

3600 1661

0 

0.1 1661 

31 2042

-43 
 3400 2000 5400 0.09 486 1170

9 

3600 1530

9 

0.09 1377.8

1 

32 2042

-43 

  3400 2000 5400 0.09 486 1053

8 

3600 1413

8 

0.09 1272.4

2 

33 2043

-44 

  3400 2000 5400 0.08 432 9484 3600 1308

4 

0.08 1046.7

2 

34 2044

-45 

  3400 2000 5400 0.07 378 8536 3600 1213

6 

0.07 849.52 

  Total   9825 1146

00 

68000 1924

25 

11.7

4 

7121

0.2 

6300

40 

1164

00 

7464

40 

11.74 231819

.88 

Note:  SBT = Seabuckthorn, O&M= Operational and maintenance cost include preparation of 

land , training and pruning,  labour charges, irrigation, harvesting of fruit and grass, 

watch and ward services, FYM and fertilizers, etc. 

Cost of seabuckthorn plant at approved rate @ Rs.0 .50/- per plant by CSK HPKV, Palampur. 

DF= Discount factor, it was assumed 8% as prevailing interest rate of the banks on fixed 

deposit in the study area. 

Analysis of project has been carried out on the basis of per bigha (1 bigha = 2 kanal =0.08 ha) 

plantation of seabuckthorn plants and grasses by the farmers. 

 

Break Even point = 6 Years  

 

                                      231820 

Benefit Cost Ratio =  -------------- = 3.26 

           71210 

Note: 1. Break even point=6
th 

year after the establishment of the seabuckthorn orchards and grass by the farmers  
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          2. This Benefit-cost ratio (3.26) has been calculated on the bases of farmers’ costs and returns. However, 

BCR would be many folds higher if we include other sectors of the economy related to seabuckthorn. 

          3. Current prices have been considered for the analysis. 

          4. The cost and returns will be almost same after 6
th

 to 24
th

 years of the plantation of seabuckthorn plants 

and grasses by the farmers; however, seabuckthorn returns will be start reducing after 25
th

 years @10% 

every year.  

 

Table 2. Expected income from seabuckthorn orchard and fodder at full bearing stage   

per year 

Sr.No. Particulars Income 

(Rs./ Bigha) 

I. Income from seabuckthorn  after 6
th

 year  

(9.6 qtl./ bigha @Rs. 25/- per kg) 

24,000.00 

2. Income from Fodder (Rs.200/ qtl.) 2,400.00 

3. Income from fuel (Rs. 300/ qtl.) 480.00 

 Total Return 26,880.00 

 Total Cost  4,449.00 

 Net Income 22,431.00 

 Benefit cost ratio 6.04 

Note:  1. Harvesting of fruit and cutting of grass charges have been included in operational and maintenance 

costs. 

            2. This cost and returns will be almost same after 6th
h
 to 25

th
 years of the plantation seabuckthorn plants 

by the farmers. 

 

5. Research achievements with summary 

 

1. Training and extension programmes 

All the training programmes for farmers of Lahaul were organized in collaboration with the 

NGO, Lahaul Kala Sangam Avam Rojgar Srijan Munch, Jhalama, Lahaul. Organized 44 off 

campus training programme at different villages in Lahaul and Spiti, in which 1730 farmers 

were trained in cultivation technologies of seabuckthorn (Table 1A, Fig. 1A-C). The farmers 

have been educated to maintain the quality of seabuckthorn fruits before semi processing 

through training programmes.  Organized 2 training programme for in-service candidate of 

forest department and department of agriculture where 32 extension workers were trained. Also 

trained 3 entrepreneurs in semi-processing of seabuckthorn fruits. The literature, including 

booklet (Fig. 1D) and pamphlets on seabuckthorn was has been distributed among farmers 

during training programmes. The farmers were also trained through training programmes on 

scientific methods of seabuckthorn leaves collection and shade drying.  The recommendations 

of the agro techniques for scientific cultivation of seabuckthorn have been integrated. 

Consequently, about 350 farmers motivated, joined seabuckthorn cultivation on their marginal 

land. 
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Table 1A. Training of farmers on cultivation of seabuckthorn in Lahaul 

Year  2008-

09  

2009-10  2010-11  2011-12  2012-

13  

2013-

14  

Total  

Training of farmers        

No. of training 

Programme  

6  6  8  6  8  10  44  

No. of participants  246  239  466  237  240  302  1730  

Training of 

foresters etc. 

       

No. of training  1  1  1  1  -  - 4 

No. of participants  8  12  9  11  -  -  40  

 

                               
Fig. 1A. On campus training of farmers, Kukumseri,      Fig. 1B.  Training in seabuckthorn orchard in 

Lahaul.                            Lahaul. 

 

                                                                                                                                                             

Fig. 1C. Off-campus training of farmers in Lahaul.   Fig. 1D. Package & Practice Book released by NC, 

NAIP-II,  Fig. 1E.  Package & Practice Book on seabuckthorn 

Summary:  CSK HPKV organized 44 off campus training campus at different villages in 

Lahaul and Spiti, in which 1730 farmers were trained in cultivation technologies of 

seabuckthorn. 

 

2.  Morpho-biochemical variations, selections, mass propagation and plantation 

Morpho-biochemical variations: Survey on the morpho-biochemical variations was done in 

natural seabuckthorn populations in district Lahaul-Spiti and parts of Kinnaur (Fig.2A).  

            
Fig. 2A. Survey on seabuckthorn populations in Lahaul-Spiti. 



12 

 

 
Fig. 2B. Morphological variations in fruits of different populations of seabuckthorn. 

 

In general, height of plant varies from 5-7 m in H. salicifolia, 2-5 m in H. rhamnoides 

and 0.2-0.6 m in H. tibetana. Variation in fruit weight of H. salicifolia varied from 13.75-30.56 

g/100 berries; H. tibetana (24.58-29.23 g/100 berries) and H. rhamnoides ssp. turkestanica 

(11.57-25.41 g/100 berries) are shown in Fig. 2B and C. Among all the species, H. salicifolia 

showed maximum fruit weight (30.56 g/100 berries) selected from Tinu village followed by H. 

tibetana (29.23 g /100 berries) from Lossar and H. rhamnoides ssp. turkestanica (25.44 g /100 

berries) from Jispa (Table 2A). The fruit colour and shape of H. rhamnoides ssp. turkestanica 

varied from red, orange and yellow (Fig. 2B) with ovoid, oblong, depressed shape; for H. 

salicifolia yellowish with rounded shape; however, for H. tibetana orange with rounded shape 

was recorded.  H. rhamnoides ssp. turkestanica showed highest number of thorns per 10 cm 

shoot length followed by H. tibetana and H. salicifolia.  

 

  
Fig. 2C: Variations in the fruit weight of 100 fruits (g), and fruit size in different species of seabuckthorn 

 On the basis of novel morphological characters, ten land races were selected. Out of these 

land races, one is of H. salicifolia from Tinu village and 9 of H. rhamnoides ssp. turkestanica, 

i.e. 4 from Lahaul valley (Darcha, Jispa, Gemur, Chaaling) and 5 from Spiti valley (Schiling-1, 

Schiling-2, Shego-1, Shego-2, Rangrik)  were selected (Table 2A).  Vitamin C varied from 430 

mg to 930 mg/100g and β-carotene varied from 1.13 to 2.66 mg/100g (Table 2B). 
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Table 2A: Morphological characteristics of 10 different land races of seabuckthorn 

species 

Location  Altitude 

 (m amsl) 

 Yield  

(kg 

/plant)  

Fruit 

weight 

(g/100 fruit)  

 Maximum fruit size 

(cm)(Length x Width)  

Colour  Thorns/ 10 cm 

shoot  length 

Lahaul valley                                      H. rhamnoides ssp. turkestanica 

Gemur  3020 4.2  21.42  0.7 x 0.6  Orange 6  

Jispa  3050 5.0  25.41  0.9 x 0.7  Red  7  

Darcha  3210 4.5  19.72  0.8 x 0.7  Red  6  

Chaaling  3200 4.0  19.24  0.7 x 0.6  Yellow  6  

                                                                     H. salicifolia 

Tinu  3100 5.5  29.69  0.9 x 0.8  Yellow  4  

Spiti valley                                            H. rhamnoides ssp. turkestanica 

Schiling -1  3420 5.0 14.80 0.8 x 0.5 Orange 7 

Schiling -2  3420 5.2 15.00 0.7 x 0.5 Red 7 

Shego -1 3535 4.6 14.00 0.9 x 0.6 Red 9 

Shego -2 3535 4.3 17.28 0.9 x 0.6 Yellow 8 

Rangrik  3615 4.5 17.00 0.7 x 0.6 Orange 7 

amsl: above mean sea level. 

 

Table 2B: Chemical characteristics of seabuckthorn juice 

S.No. Sample  Moisture 

(%) 

TSS 

(
0
 B) 

pH Acidity β-

carotene 

Vitamin 

C 

Anthocyanin 

1.  Chhaling  61.83 11 2.82 4.67 1.79 435.73 4.06 

2.  Gemur  78.07 13 2.92 3.26 2.05 431.47 5.02 

3.  Jispa  77.66 10 2.97 3.39 2.66 464.80 5.15 

4.  Darcha  67.19 13 2.60 4.74 1.29 433.07 4.68 

5.  H.salicifolia 79.78 11 2.57 4.27 1.13 930.14 4.75 

Selection and mass propagation of high yielding selection: About 216,000 saplings of 2 

selections of seabuckthorn (H. salicifolia and H. rhamnoides ssp. turkestanica) were raised.  

The high yielding selection of H. rhamnoides ssp. turkestanica (5 kg fruit/plant, large fruit, 

25.4 g/100), rich in oil content (4%) and “Drilbu” selection of H. salicifolia having large fruits 

(30 g/100), high yields (5.5 kg/plant) and rich in vitamin C (950 mg/100g) and omega fatty 

acids, have been propagated at KVK, Kukumseri and provided to farmers for the plantations in 

Lahaul (Fig.2 D-F).  

          
Fig.2D. A high yielding selection of H. salicifolia (Drilbu),   Fig. 2E. Mass propagation of seabuckthorn 

and Fig. 2F. Transportation of plants to farmers by NGO to villages.  
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Transformation of natural stands: In order to develop a model for transformation of natural 

thick forest into productive stands, a demonstration trial was done at KVK, Kukumseri. 3 m 

wide strips were removed from a thick seabuckthorn stand and stems of plants were cut at 2.5 

m above ground (Fig. 2G). Staff of Forest Department was trained in the method. 

                                   

Fig. 2G. Transformation of thick seabuckthorn stand into productive stand. 

Systematic plantation: Two seabuckthorn cultivars, one of H. rhamnoides ssp. turkestanica 

and 1 of H. salicifolia (Drilbu) have been provided to farmers through NGO. During the period 

of project, 2, 13, 120 seabuckthorn quality plants were planted in 100 ha marginal lands (Table 

2C) through NGO, i.e. Lahaul Kala Sangam Avam Rojgar Srijan Munch, Jhalama for 

plantation. About 350 farmers of 25 villages (Fig. 2H, 2I) participated in the plantation of 

seabuckthorn in 100 ha marginal lands in Lahaul. 

 

 

Fig. 2H. Map of seabuckthorn plantations in villages of Lahaul. 

 

     

                Fig. 2I. Seabuckthorn plantation on marginal lands in Lahaul. 
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Table 2C. Detail of saplings of improved seabuckthorn distributed and planted by Lahaul 

Kalasangam Avam Rojgar Sarjan Manch, in Lahaul, HP 

Month/year H. salicifolia H. rhamnoides Male Total 

April, 2010 12190 7216 2294 21700 

April, 2011 20000 21054 3796 44850 

November, 2011 15095 - 895 15990 

April, 2012 24000 - 500 24500 

May,  2012 - 11500 440 11940 

November, 2012 11000 - 700 11700 

April-May 2013 29800 - 2200 32000 

October, 2013 46000 - 4000 50000 

Total 158085 39770 14825 212680 

Summary: A lot of morphological variations exist in seabuckthorn (H. rhamnoides, H. 

salicifolia and H. tibetana) growing Lahaul-Spiti and parts of Kinnaur in HP. Ten land races of 

seabuckthorn were identified and conserved in gene bank. 2,13,000 saplings of two high 

yielding selections (H. rhamnoides, H. salicifolia), mainly, H. salicifolia (named “Drilbu”), 

higher in yield (5.5 kg/plant) and rich in vitamin C and omega fatty acids were planted by 350 

farmers in 25 villages in 100 ha marginal lands.  

3. Improvement of agrotechniques 

Spacing: Plant spacing of 4 m × 2 m resulted in highest canopy volume generation (Fig. 3A) 

followed by spacing of 3.5 m × 2.0 m and 4.0 m× 1.5. When plant to plant spacing is decreased 

below 1.5 m, the overlapping in plant canopies occurs and medium to heavy pruning has to be 

taken (Table 3A)..  

Pit size: Significantly higher canopy volume was obtained in the pit size of 2.0ʹ×2.0ʹ×2.0ʹ 

in all the four years of experimentation. Significantly lower values were recorded in the pit size 

of 1 ×́1 ×́1ʹ (Table 3A). Thus, revealing that larger pit size might have resulted in more 

accumulation of snow water, better proliferation of roots and better nutrient supply. It is added 

that pit is not required to be filled up to the top, 20 cm kept, as such, while planting to 

accumulate more of snow during winter so that more of water saturate the soil profile. This 

practice has attracted the intention of farmers going for new plantations. 

  

Wider geometry (4m×2m) Narrow geometry (3m×1m) with overlapping 

plant canopies 

Fig. 3A. Effect of different spacing on plant canopies of seabuckthorn. 
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Table 3A. Effect of plant spacing and pit size on seabuckthorn 

Treatments  No. of branches per 

plant 

Plant volume (m
3
) 

 2010 2011 2012 2013 

Spacing(m)      

3 × 1 36.2  2.100  2.458 5.247 

3.5×1.5  36.0  2.083  2.658 7.346 

3.5×2.0  41.3  2.751  3.478 7.762 

4.0×1.5  44.9  2.774  3.157 7.016 

4.0×2.0  45.9  3.208  3.649 7.995 

CD(P-0.05) NS  0.402  0.072 0.21 

Pit Size (ft)      

1 ×́1 ×́1  ́ 34.8  1.746  2.455 5.625 

1.5 ×́1.5 ×́1.5  ́ 40.5  2.377  3.199 6.950 

2.0 ×́2.0 ×́2.0  ́ 47.3  3.626  3.585 8.645 

CD (P=0.05) 6.3  0.351  0.132 0.89 

 

Weed control: Using black polythene sheet (Fig. 3B) or Artemisia (Fig. 3 C) as mulch in 

basins of seabuckthorn plants significantly suppressed the weed density and biomass and it 

was concluded that it can economically replace 3 hand weedings required to check the growth 

of weeds. Black polythene mulch, Artemisia as mulch and hand weeding being at par, had 

significantly effect on weed suppression (96.0-97.6%) as compared to control (Table 3B). 

                              
 Fig. 3B. Polythene mulching    Fig. 3C. Artimisia mulching   Fig. 3D. Effect of pruning 

Table 3B. Effect of weed control treatments on dry matter of weeds in basins of 

seabuckthorn  

Treatment Dry matter of weeds (g)  per basin 

 2010  2011  2012  2013  

Mulching with 

transparent  sheet  

38.07  17.80 13.32  16.5  

Mulching with black 

sheet  

3.53  1.46  1.78  0.6  

Mulching with Artemisia  3.40  2.25  2.91  3.6  

Hand weeding twice  43.87  18.25 14.88  31.2  

Hand weeding  thrice  2.97  2.66  2.77  2.46  

Control  143.97  80.38 76.08  81.47  

CD(P=0.05)  6.93  2.26 2.16  3.21 
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Nutritional requirement: Experimentation on nutrition of new plants was initiated using 

Farmyard manure and vermicompost for three years and only farmyard manure during 2012 

and 2013 as suggested by the project monitoring team. The results from initial years 

revealed that irrespective of organic source (FYM/Vermicompost) of nutrient, 50 kg 

Nitrogen was at par with 75kg N/ha in terms of biomass index obtained. Thus, results 

indicated that despite a leguminous plant, it requires 50 kg N/ha for initial establishment 

(Table 3C).  

  Table 3C. Effect of organic sources and their dose on seabuckthorn  

Treatments Plant 

height(cm) 

No. of 

branches per 

plant 

Canopy 

Volume  per 

plant (m
3

)
 

 

 2008-9 2009-10 2010 2011  

Organic sources     

FYM/Compost 70.3 127.3 26.7 0.859  

Vermicompost 94.7 138.8 35.8 2.235  

Vermicompost+FYM/compost 

(50%+50%) 

81.2 127.5 20.0 1.284  

Vermicompost+FYM/compost 

(75%+25%) 

91.3 126.8 24.8 2.039  

Vermicompost+FYM/compost 

(25%+75%) 

78.3 122.3 23.8 1.020  

CD (P=0.05) 5.34 NS NS 0.929  

Doses     

50 kg N /ha 80.5 118.5 21.3 1.349  

75 kg N/ha 85.8 138.7 31.2 1.626  

CD (P=0.05) 2.35 15.65 5.74 NS  

 

10, 20, 30 & 40 kgs FYM per basin was applied in the month of May. However, 

vermicompost was also tested. Application of FYM /VC resulted in significantly higher 

canopy volume over control. In general, increase in the dose of FYM increased the canopy 

volume per tree. The highest values were observed at the 40 kg FYM/basin. During both the 

years, 20 kg FYM was at par with 30 kg/basin.  

Pruning: Results revealed that pruning intensity beyond 25% did not increase the fruit yield 

rather there was decrease in yield by increasing the severity to 33% or 50%. Increasing the 

severity decreased the yield by 21 and 9 per cent in H. salicifolia and H. rhamnoides 

species, respectively. Effect of 10% pruning on fruit was found at par with 25% pruning 

(Table 3D, Fig. 3D). 

Table 3D. Effect of pruning intensities on seabuckthorn  

Pruning  

severities  

Number of fruits per 

fruit bearing twig  

Fruit weight 

per twig  

Fruit yield per 

plant  (kg)  

 Site I  Site II  Site I  Site II  Site I  Site II  

Light (10%)  31.3  68  7.66  6.39  3.112 3.133  
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Medium 

(25%)  

31.0  83  7.56  6.23  3.110  3.260  

Heavy (33%)  25.7  66  6.24  5.60  2.456  2.666  

Control  21.3  45  6.01  5.43  2.119  2.262  

CD (P=0.05)  4.2  9.3  0.18  0.26  0.201  0.139  

Summary: Agrotechniques of seabuckthorn were standardized for spacing (4 m x 2 m), pit size 

(2’x2’x2’),  pruning intensity (10-25%), weed control by black polymulch or artimisia, early 

nitrogen supply (50 kg/ha) and use of FYM in plant basin (20kg/plant).  

4. Development of silvipastoral system of seabuckthorn 

The preliminary results of the experiments showed that there was no significant effect of 

different treatments on plant height of Seabuckthorn at both the sites. However, performance of 

forages (grasses and legumes) differed significantly, when grown in various mixtures. Fescue + 

Red clover + Lucerne mixture being statistically at par with Orchard grass + Red Clover + 

Lucerne resulted in significantly higher green and dry forage yields over all other mixtures of 

two forage species each as well as the individual forage species (Fig. 4B). On an average, these 

treatments recorded 31.8 % higher forage yield over the control (local grass). Whereas, the 

treatments Orchard grass + Lucerne, Orchard grass + Red Clover, Fescue + Lucerne and 

Fescue + Red Clover being at par with one another were the next best combinations with 

respect to green and  dry forage yields and resulted in overall 25.7 % higher dry forage yield 

over the control (local). During the first year the performance of forage species when grown 

individually was significantly lower as compared to their all possible mixtures. However, the 

green forage yield of Fescue and Orchard grass on an average was 19.6 % higher over the local 

grass (control). During second year, red clover (350.9 q/ha) and Orchard grass (300.1 q/ha)  

were the best among the single treatments which produced higher green & dry forage yields. 

Whereas, combinations of Orchard + Red clover (332.5 q/ha); Orchard + Red clover + Lucerne 

(333.6 q/ha)  and Fescue + Red clover + Lucerne (326.9 q/ha)  produced significantly higher 

yield than the local grass but were at par with each other. During third year Red clover (345.4 

q/ha) again and fescue grass (301.2 q/ha) recorded significantly higher green & dry fodder 

yield over the control (257.9 q/ha). However, the mixtures of Fescue + Red clover (329.7 q/ha) 

and Red clover + Lucerne (331.4 q/ha) were at par with each other but produced higher yields 

as compared to the other combination treatments and  control (local grass) (Table 4A). 

Table 4A.  Comparative performance of different grasses/forages  

Treatments 

Forages 

  

Plant Height of 

Seabuckthorn (cm) 

Green  yield  (q/ha)  Mean 

(Avg. of  2 years  

i.e. 2011 & 2012) 
2010-11 2011-12 2009-10 2010-11 2011-12 

 Orchard grass  120 131 71.94 300.1 288.1 294.1 

 Fescue grass  105 117 70.83 282.6 301.2 291.9 

 Local grass  112 122 57.54 257.7 257.9 257.8 

 Red clover  125 134 71.44 350.9 345.4 348.2 
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 Lucerne 118 126 72.27 306.6 310.4 308.5 

 Orch. + R. C  118 130 80.49 332.5 312.5 322.5 

 Orch. + Lucerne  114 122 80.74 308.3 299.4 303.9 

 Fes. + R.C  127 132 78.19 297.5 329.7 313.6 

 Fes. + Luc.  112 120 70.32 291.9 305.8 298.8 

 R.C. + Lucerne  129 142 70.83 322.1 331.4 326.8 

 CD (P= 0.05)  NS NS 3.3 14.6 21.7 
 

To evaluate the fertility requirement of the forages along with Seabuckthorn plantation, 

another experiment in a Randomized Block Design with three replications consisted of nine 

treatments with all possible combinations of fertilizer doses i.e. N (0, 30 & 60 kg/ha) and P (0, 

40 & 80 kg/ha), along with the mixture of forages i.e. grasses & legumes was conducted at 

Trilokinath village during April, 2009. The preliminary results of the experiments during first 

year showed that the forage yields at the highest doses i.e. N60 P80 (142.07 q/ha) were 

significantly higher over the control N0 P0 (96.0 q/ha) and other treatments i.e.  N60 P40  (130.62 

q/ha) and N30 P80 (119.12 q/ha). During the second and third years the highest doses i.e. N60 P80 

(341.6, 388.8 q/ha, respectively) were again significantly higher over the control N0 P0 (235, 

244 q/ha, respectively) and other treatments i.e.  N60 P40  (337.8, 380.2 q/ha, respectively) and 

N30 P80  (337.2, 375.4 q/ha, respectively) (Fig. 4A). 

 

             
Fig. 4A. Distribution of seedlings of grasses to farmers. Fig. 4B.Trials on silvipastoral systems of 

seabuckthorn  at Trilokinath, Lahaul. 

 

Summary: All the four Introduced temperate forages viz. Orchard grass, fescue grass, Red 

clover and Lucerne are found suitable and best to be grown along with Seabuckthorn in Lahaul 

valley, which gave higher green and dry fodder yields as compared to local grass.  During first 

two years Red Clover and Orchard grass and during third year Red Clover and Fescue grass 

produced superior yields and could be grown successfully under dry temperate conditions. 

Timely seeding and proper care of the forages will give 2-3 cuts in a year, (provided with the 

adequate irrigation) hence minimizing the shortage of fodder in the valley. Forage crop 

production under Seabuckthorn plantation can be done to get better Seabuckthorn orchards. 

Fertilization of the forages resulted in significantly higher forage yield as compared to the non- 

fertilization. About 8,00,000 saplings of grasses and forages were planted by farmers on 

marginal land in Lahaul.  
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5. Identification of insect fauna and diseases and their control measures 

Three major pests viz., an armored scale, Aulacaspis sp. (Hemiptera: Diaspididae), an 

eriyophyid mite, Aceria sp. (Acarina: Eriophyidae) and a psyllid; two minor pest viz., a green 

aphid (Fig. 5A) and a leaf folder have been recorded from seabuckthorn. The foliar diseases 

recorded on this shrub included powdery mildew, alternaria leaf spot, fusarium wilt, rust and 

cytospora canker (drying of twigs and branches) (Fig. 5B). The berries of the seabuckthorn 

were found to be infested by Monilia sp. resulting in their rotting.  

          

     Fig.5A. Seabuckthorn psylla and damage to the plant, Armored scale, Multiple gall by Eriophyid mite 

 

Fig. 5B. Fruit rot 

(Monilia) 

Fusarium wilt  Alternaria leaf spot  Powdery mildew  

 

Evaluation of insecticides and botanicals against pests: Seven insecticides and one botanical 

were evaluated against armored scale crawlers. All the tested insecticides were quite effective 

against the crawlers. Deltamethrin 1%+Triazophos 0.07% emerged out to be the best followed 

by Imidacloprid @ 0.014% at both the locations bringing about more than 90 per cent reduction 

in armored scale crawler population each (Table 5A). Amongst four evaluated acaricides, 

Fenpyroximate 5EC (0.01%) proved most effective in reducing the population of the eriophyid 

mites at 7 days after first spray (DAS1). However, at 7 days after second spray (DAS2), Dicofol 

18.5EC (0.01%), Propargite 57EC (0.01%) and Fenpyroximate 5EC (0.01%) were equally 

effective and statistically non significant to each other. Hexithiazox 5.45EC (0.01%) was 

comparatively less effective than the other acaricides. In trials on laboratory evaluation of 

insecticides and botanicals against seabuckthorn psylla, Malathion (0.025%) resulted in 

complete mortality of psyllids 24h after application. Whereas, the mortality in case of 

Eupatorium leaf extract (7.5%), Melia drupe extract (15%) and Artemisia leaf extract (7.5%) 

was 90.46, 88.08 and 80.92 per cent, respectively. All the botanical treatments also produced 

cent per cent mortality 48h after treatment application (Table 5B).  
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Table 5A. Effectiveness of insecticides against armored scale (Aulacaspis sp.) crawlers 

Treatment 

Tino
1 

Halling
1 

Population of 

scale crawler 

(No./5 cm twig) 

Change 

in 

crawler 

populatio

n over 

PTM 

level
2
 (%) 

Population of 

scale crawler 

(No./5 cm twig) 

Change 

in 

crawler 

populati

on over 

PTM 

level
2
 

(%)
 

PTM
3 

10DAS1
4 PTM

3 10DAS1
4 

Agro Spray Oil (1.0%) 53.20 

(7.36) 

8.53 

(3.09)
bc 

–83.97 26.07 

(5.20)
a 

4.73 

(2.39)
c 

–81.86 

Neem Baan (0.01%) 51.73 

(7.25) 

11.80 

(3.57)
c 

–77.19 28.07 

(5.39)
a 

7.87 

(2.98) 

–71.96 

Thiamethoxam (0.0125%) 45.40 

(6.81) 

11.47 

(3.51)
c 

–74.74 34.40 

(5.92)
a 

4.93 

(2.44)
cd 

–85.67 

Imidacloprid (0.014%) 46.60 

(6.87) 

4.60 

(2.36)
ab 

–90.13 44.33 

(6.73)
b 

2.27 

(1.81)
a 

–94.88 

Deltamethrin (1%) + 

Triazophos (0.07%) 

50.27 

(7.15) 

3.80 

(2.19)
a 

–92.44  34.80 

(5.98)
a 

3.33 

(2.08)
b 

–90.43 

Control 46.73 

(6.87) 

43.53 

(6.62)
d 

–6.85 33.93 

(5.89)
a 

36.03 

(6.08) 

+5.83 

CD (p=0.05) NS 0.85 ----- 0.85 0.26 ----- 
1
Figures in the parentheses are square root transformed means; 

2
Plus (+) and minus (–) signs 

denotes increase and decrease in crawler population, respectively; 
3
PTM-Pre-treatment; 

4
DAS1- 

Days after first spray. 

Table 5B: Mortality of seabuckthorn psylla under laboratory conditions 

Treatment Mortality (%) 

24 hours 48 hours 

Artemisia leaf extract (7.5%) 80.92 100 

Eupatorium leaf extract (7.5%) 90.46 100 

Melia drupe extract (15%) 88.08 100 

Malathion 50 EC (0.025%) 100 100 

Control nil nil 

Control of diseases 

Fusarium wilt: Drenching of Vitavax @ 0.25 @ gave 67.3% diseases control followed by 

Bavistin@ 0.1%  (65.42%).  

Powdery mildew: The spray of Contaf @ 0.1% showed 86.68% diseases control followed by 

Rubigon @ 0.05% (83.34%) and Folicure @ 0.04% (80.0%) 

Fruit rot: Fruit rot was managed with the spray of Score @ 0.3% and Tilt @ 0.1%  which gave 

84.47% disease control (Table 5C). 
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Table 5C. Management of fruit rot (Monilia sp.) disease of seabuckthorn  

Treatment  Dose (%) Incidence (%) Disease 

control (%) 

Contaf (Hexaconazole) 0.05 5.66 (13.72) 62.27 

Bavistin (Carbendazim) 0.1 3.66 (9.02) 75.60 

Score(Difenconazole ) 0.3 2.33 (7.01) 84.47 

Antracol 70WP (Propineb) 0.2 7.0 (15.23) 53.33 

Companion (Mancozeb+ Carbendazim) 0.25 3.33 (10.33) 77.80 

Tilt (Propiconazole) 0.1 2.33 (7.01) 84.47 

Control  - 15.0 (22.58) - 

CD (P=0.05%)  8.86 - 

Cytospora  canker: For the management of cytospora canker spray of  Bavistin @ 0.1% gave 

78.96% disease control followed by Contaf @ 0.05% (73.69%) and Blitox  @ 0.3% (68.41%). 

Rust: Spray of Tilt @ 0.1% resulted 84.63% disease control followed by Contaf @ 0.05% 

(76.92%). Integration of Trichoderma viride and Bioanjivini-T. viride) showed maximum 

disease control. 

Alternaria leaf spot:  Spray of Contaf @ 0.05% which gave 81.83% disease control followed 

by Antracol and WP @ 0.2% (78.18%). The combined use of bioagents (Bio Sanjavini, 5g/l), 

bioagent  was found to be very effective in control of pathogens. 

Summary: Three major pests viz. an armored scale, Aulacaspis sp., an eriyophyid mite, Aceria 

sp. and a psyllid; two minor pest viz. a green aphid  and a leaf folder and diseases of powdery 

mildew, alternaria leaf spot, fusarium wilt, rust and cytospora canker were identified. Their 

chemical and organic control measures were standardized. 

6. Development of fruit harvesters 

The harvesting is performed manually by beating the branches of seabuckthorn with a stick, a 

person cannot harvest more than 2 to 3 kg of ripe fruits per hour besides the plant was severely 

damaged also. For increasing capacity and efficiency, an indigenous manual harvesters i.e. 

comb, wire clip, branch shaker and clipper with handle type were designed (Fig. 6A) and 

developed, which is simple in design, light in weight, cost effective and has minimum 

drudgery, to make the harvesting operation easier and more attractive to the users. The testing 

was carried out in two varieties i.e. Hippophae rhamnoides and H. salicifolia of seabuckthorn 

at 2500 m altitude. The capacity of the branch shaker and clipper were 5.0 and 6.2 kg/h with 

Hippophae rhamnoides and; 4.8 and 6.7 kg/h with H. salicifolia, respectively, which was 55-

121% higher as compared to traditional. The damage to the fruits/berries was observed 108-

171% higher in case of direct as compared to indirect method. The capacity was also observed 

higher in case of H. salicifolia due to bigger size of fruit. Among all developed harvesters, the 

branch shaker having two half semi circular hooks (one fixed at upper end & another movable 

just below the top hook on one end of the pipe) and clipper with handle were found better 

(Table 6A, Fig. 6C). Moreover, the wire clip has also showed promising results in Russian 

varieties. 
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Fig. 6A. Traditional method of fruit collection,  Fig. 6B. Various fruit harvesters,  Fig. 6C. Wire     clip with 

handle type. 

Table 6A. Performance of manual harvesting tool/devices for H. salicifolia 

Parameters Developed Manual Harvester Traditional 

system Comb Wire 

clip 

Branch 

Shaker 

Clipper 

with handle 

Capacity, Kg/h 5.1  5.8 4.8  6.7 3.1 

Damage, % 30  25  12 28 30 

Labour requirement, man-h/ kg 0.19  0.17 0.21 0.14 0.32 

Cost of device, Rs 350  80  450  480 - 

Cost of operation, Rs/kg 5.0  4.5 5.0 4.0 10.0 

Summary: Four seabuckthorn harvesting tools for 2 species of seabuckthorn were 

standardized. Clipper with handle (cost Rs.480/each) was the most effective tool, which 

collected 6.7 kg fruit/hr, as compared to 3.1 kg by traditional method. The clip wire has scope 

for fruit harvesting in Russian varieties. 

7. Development of value added food products 

Fine tuning of the processing technologies for food products: Fine tuning of methodologies 

for preparation of various value added products viz. ready to serve (RTS), Squash, Syrup, Fruit 

Toffees, Jam, Biscuits and Fruit leather (Fig. 7A) was done using the pulp procured in bulk. In 

order to improve the sensory attributes of the vitamin C rich, seabuckthorn based products, 

peach fruit was used in different blending proportions (100:0, 50:50, 25:75 and 0: 100). The 

prepared products were evaluated for consumer’s acceptability on 9 point hedonic scale by the 

panel of ten judges. On the basis of sensory scores the best prepared products were stored in 

different packaging materials and storage study was carried out. RTS was stored in glass bottles 

whereas squash and syrup were stored in glass as well as plastic bottles. Fruit leather was 

stored in aluminium foil, cling film and butter paper. Jam was stored in glass jars, plastic jars, 

poly packs and laminated pouches. 

Ready to Serve (RTS) beverage, squash and syrup:  RTS beverage, Squash and Syrup were 

prepared by blending seabuckthorn pulp with peach pulp in different proportions (100:0, 75:25, 

50:50, 25:75 and 0: 100) (Table 7A). The products were standardized taking in to consideration 

the FPO specifications. The ratio of pulp used in RTS beverage was 10% and in case of Squash 

and Syrup 25% whereas the TSS was fixed at 15
0
B for RTS, 47

0
B for squash and 69

0
B for 

syrup. 
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Fig. 7A. Value added products Dehydrated Seabuckthorn berries and Seabuckthorn powder. 

Standardization of tea: Tea from seabuckthorn leaves was standardized in the laboratory. The 

dried leaves of seabuckthorn were rehydrated by soaking in water overnight and then the leaves 

were rolled, fermented and dried. Seabuckthorn leaves were blended with green tea leaves in 

different proportions (100:0, 75:25, 50:50, 25:75 and 0:100). Fig.7B indicates the different 

formulations of tea prepared from seabuckthorn leaves. 

 

       
Fig. 7B. Seabuckthorn leaves and different formulations of tea prepared from seabuckthorn leaves 

Table 7A. Chemical composition of Seabuckthorn Squash blended with Peach  

Parameters 100:0 50:50 0:100 

TSS
0

B 47 47 47 

pH 3.25 3.37 3.41 

Acidity (% as citric acid) 1.92 1.73 1.60 

Vitamin C (mg/100g) 33.60 19.60 9.80 

Reducing Sugar 10.95 12.40 12.40 

Total Sugar 15.63 16.85 20.43 

 

Consumer’s acceptability of developed food products: The consumer’s acceptability of the 

prepared products (Fig. 7C and D) was assessed on the 9.0 point hedonic scale. After the 

sensory evaluation the best combinations of the prepared products viz. RTS beverage, Squash, 

Syrup and Jam were kept for the storage study. The colour scores varied from 6.7 (0:100) to 7.7 

(50:50) whereas the flavour scores varied from 6.8 (75:25) to 7.3 (0:100). The maximum score 

for texture was scored by RTS (0:100) and minimum in case of pure seabuckthorn RTS with 

values of 7.5 and 6.8 on the basis of 9.0, respectively. Figure 7C depicts overall acceptability 

scores of Peach blended Seabuckthorn RTS. 
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Fig. 7C. Overall acceptability scores of peach blended seabuckthorn squash and syrup 

 

Selection of packaging material and storage study: Various packaging materials for the 

storage stability of the seabuckthorn based value added products have been identified (Fig. 7E). 

The RTS was stored in glass bottles whereas squash and syrup were stored in glass as well as 

plastic bottles. Fruit leather was stored in aluminium foil, cling film and butter paper. Jam was 

stored in glass jars, plastic jars, poly packs and laminated pouches. Effect of packaging 

materials and storage conditions on the nutritional profile of the prepared products was 

assessed.  

 
Fig. 7D. Overall acceptability scores of Seabuckthorn Jam blended with mixed fruit (100:0, 50:50 and 

0:100, R1- Room, R2- Refrigerator and GJ-Glass Jar, PJ-Plastic Jar, LP-Laminated Pouches and 

PP-Poly Packs) 
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Fig. 7E. Jam in different packaging materials 

Summary: Fine tuning of methodologies for preparation of various value added products viz. 

ready to serve (RTS), Squash, Syrup, Fruit Toffees, Jam, Biscuits and Fruit leather and tea, rich 

in anti-oxidants, along with their storage methods and containers were standardized. 

8. Standardization of anti-gastric preparation 

While,  the prophylactic efficacy of seabuckthorn (SBT) seed oil could not be established in the 

present model of GUE in dogs,  however, the therapeutic efficacy of SBT oil was further 

comparatively evaluated vis-e-vis routinely used allopathic drugs for GUE in a series of follow-

up studies (Table 8A, Fig. 8A). The combinations of most useful allopathic drugs and 

seabuckthorn oil were also evaluated and their synergistic therapeutic effects were discovered. 

Thus a more effective, therapeutic regimen for management of GUE in dogs was established 

and recommended by this study.  The Seabuckthorn (Hippophae rhamnoides ssp. turkestanica) 

seed oil and famotidine has good therapeutic but not the prophylactic efficacy in 

dexamethasone-induced GUE in dogs.  The overall therapeutic efficacy of Seabuckthorn seed 

oil in dexamethasone-induced gastric ulcerations and erosions in dogs is better than famotidine, 

lansoprazole, misoprostol and sucralfate. The seabuckthorn seed oil has a dose-dependent 

therapeutic effect in the healing of dexamethasone-induced gastric ulcerations and erosions in 

dogs. Seabuckthorn seed oil @ 2.5 ml/ dog PO b.i.d though hastens the healing of GUE lesions 

in dogs, the faster healing occurs with the dose rate of 5 ml/dog. The otherwise ineffective dose 

of seabuckthorn seed oil i.e. 1ml/dog when combined with Sucralfate or famotidine showed 

synergistic therapeutic effect for the healing of GUE in dogs but no such effect was observed 

by using the combination of SBT seed oil and misoprostol. The healing of GUE lesions in dogs 

occur fastest with the combination of famotidine and SBT seed oil followed by the combination 

of sucralfate and SBT seed oil when compared with any of them alone or the combination of 

misoprostol with SBT oil. The healing period of GUE in dogs can also be reduced by more 

frequent administration of sucralfate or misoprostol though the reduction in healing time in 

case of misoprostol is insignificant. 

 

Table 8A: GUE indices of dogs of different groups at various observation intervals 

(Mean± S.E.) 

        Days 
      



27 

 

Groups 0 3 6 9 12 15 

Group I 

Lansoprazole 

8.00±0.00 

(n=4) 

5.00±0.00 

(n=4) 

2.00±0.71 

(n=4) 

0.66±0.66 

(n=3) 

0.00±0.00 

(n=1) 

_ 

Group II 

Sucralfate 

7.25±0.25 

(n=4) 

5.25±0.25 

(n=4) 

3.50±0.29 

(n=4) 

2.75±0.48 

(n=4) 

0.50±0.50 

(n=4) 

0.00±0.00 

(n=1) 

Group III 

Misoprostol 

7.75±0.25 

(n=4) 

6.75±0.25 

(n=4) 

3.25±1.25 

(n=4) 

3.33±1.33 

(n=3) 

1.00±0.00 

(n=3) 

0.00±0.00 

(n=1) 

Group IV 

Famotidine 

7.50±0.29 

(n=4) 

4.75±0.63 

(n=4) 

2.25±1.32 

(n=4) 

1.00±1.0 

(n=2) 

0.00±0.00 

(n=1) 

_ 

Group V SBT 

oil @ 1ml 

8.0±0.00 

(n=4) 

4.0±0.00
 

(n=4) 

2.25±0.85
 

(n=4) 

1.33±0.33
 

(n=3) 

1.00±1.00
 

(n=2) 

0.00±0.0 

(n=1) 

Group VI 

SBT oil @ 

2.5ml 

8.00±0.0
 

(n=4) 

4.75±1.1
 

(n=4) 

1.50±0.5
 

(n=4) 

0.67±0.67
 

(n=3) 

0.0±0.0
 

(n=1) 

 

Group VII 

SBT oil @ 

5ml 

7.75±0.25 

(n=4) 

5.00±0.82 

(n=4) 

 

2.50±1.44 

(n=4) 

0.00±0.00 

(n=2) 

_ _ 

Group VIII 

Negative 

control 

7.75±0.25 

(n=4) 

4.75±0.75 

(n=4) 

2.25±0.75 

(n=4) 

1.33±0.58
 

(n=3) 

0.50±0.50 

(n=2)
 

0±0.00 

(n=1) 

Group IX 

SBT oil 1ml+ 

Famotidine 

7.75± 0.25 

(n=4) 

3.00±0.71
 

(n=4)
 

0.0±0.0 

(n=4) 

   

Group X 

SBT oil 1ml+ 

Misoprostol 

8.0±0.00 

(n=4) 

3.25±0.85 

(n=4) 

2.25±0.75 

(n=4) 

1.33±0.66 

(n=3) 

0.0±0.00 

(n=2) 

 

Group XI 

SBT oil 1ml+ 

Sucralfate 

7.5±0.28 

(n=4) 

3.25±1.03 

(n=4) 

1.25±0.75 

(n=4) 

1.0±1.0 

(n=2) 

0.0±0.00 

(n=1) 

 

 

Groups Day0 Day 3 Day 6 Day9 Day 12 Day 15 

G I 

Lans 

     

- 

G II 

Sucral 
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G III 

Miso 

      

G IV 

Famo 

     

- 

G V 

1 ml 

SBT oil 

 

      

G VI 

2.5 ml 

SBT oil 

 

      

GVII 

5 ml 

SBT oil 

    

- - 

G VIII 

No 

Treatme

nt 

      

G IX 

1 ml 

SBT oil  

+ Famo 

 
   

- - - 

G X 

(SBT 

oil + 

Miso) 

 
     

 

G XI 

(SBT 

oil + 

Sucral) 

     

 

Fig. 8A. Endoscopic view of gastric mucosal surface of dogs in different therapeutic groups at various 

observation intervals. 
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Summary: The seabuckthorn seed oil had the faster healing of gastric ulcer in dogs occurs with 

the dose rate of 5 ml/dog. The otherwise ineffective dose of seabuckthorn seed oil i.e. 1ml/dog 

when combined with Sucralfate or famotidine showed synergistic therapeutic effect for the 

healing of gastric ulcer in dogs. 

9. Development of anti-microbial agents 

In-vitro and in-vivo investigations on antimicrobial properties of seabuckthorn: Isolation 

and identification of 130 bacterial and 21 fungal isolates from the clinical samples from 

different animals was done. At 2% seed oil concentration it was found that the number of 

bacteria reduced to nearly half. Maximum percentage inhibition was observed in 

Staphylococcus spp. And least inhibition was observed in Bacillus subtilis and Klebsiella 

pneumonia while. On the basis of clinical and haematological observations, SBT leafextract 

(5%) (Table 9A) and SBT seed oil (2%) (Fig.9A), former being better than latter, was found 

safe for topical application on full thickness infected cutaneous wounds in rabbits (Fig. 9B), as 

there was no adverse effect on any of the parameters. Water fraction was also taken at the end. 

Comparative studies on antimicrobial properties of H. salicifolia H. rhamnoides and H. 

mongolica was done with cold methanolic leaf extract and it was found that H. salicifolia 

carries better antimicrobial properties that the rest two species. Leaf extract of H. salicifolia 

showed better results than H. ssp. turkestanica and mongolica. Quantity of some known 

bioactive compounds like quercitin, ursolic acid, kaemferol and rutin in butanol and ethyl 

acetate fractions of H. salicifolia, H. rhamnoides and H. mongolica was determined by GC-

HPLC. High level of kaempferol (0.45%) in H. salicifolia and ursolic acid (0.14%) in H. 

rhamnoides was found. Electron micrography of bacterial pathogen was done to see the effects 

of butanol and ethyl acetate fractions of H. salicifolia. The bacterial cell wall was observed to 

be affected in the presence of bioactive compounds of seabuckthorn origin (Fig. 9C). 

Table 9A. Percentage Inhibition by Leaf Extract (H. rhamnoides) for Staphylococcus 

strains 

S.No. Strain 5% 4% 3% 2% 1% 0.5% 

1 R1 (S.aureus) 100 100 100 100 1.006 0.33 

2 R2 (S.aureus) “ “ “ “ 0.01 0.99 

3 R7 (S.intermedius) “ “ “ “ 1.03 0.68 

4 R10 (S.intermedius) “ “ “ “ 3.48 1.39 

5 CA3 (S.epidermidis) “ “ “ “ 1.69 1.06 

6 CA6 (S.epidermidis) “ “ “ “ 0.67 0 

 

Fig. 9A. In-vitro studies on antimicrobial properties of seabuckthorn oil formulations with agar diffusion test 

 

2% 1% 0.5% 0.25% Control
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 SBT leaf extract SBT Seed oil group Negative control group Positive control group 

Fig. 9B. Gross wound healing pictures of rabbit after 28 days after treatment with SBT seed oil and leaf 

extract. Povidone iodine was used as Positive control and sterilized paraffin as negative control. 

 
Fig. 9C. Antimicrobial effect of SBT leaf extract as by Transmission Electron Microscopy  

Summary: On the basis of clinical and hematological observations, seabuckthorn leaf extract 

(5%) and seed oil (2%) have strong anti-microbial properties. Electron Microscopy showed that 

the bacterial cell wall was observed to be affected in the presence of bioactive compounds of 

seabuckthorn. 

10. Standardization of  cardioprotective preparation 

Myocardial infarction (MI) is the leading cause of morbidity and mortality worldwide. By 

2020, 50% of the world’s heart patients would be living in India. SBT pulp oil (5ml/kg, 

10ml/kg and 20 ml/kg) and seed oil (1 ml/kg and 2ml/kg) were screened in ISO induced MI in 

rats. SBT pulp oil (10ml/kg) and seed oil (2ml/kg) was found to be the most optimum dose 

offering maximum cardioprotection on the basis of observed hemodynamic (Table 10A) and 

biochemical variables with supporting evidence from histopathological (Fig. 10A) and 

ultrastructural studies (Fig. 10B). Optimized doses of SBT pulp oil and seed oil were evaluated 

in I/R model of MI in rats by assessing a variety of indices, e.g., hemodynamic, biochemical, 

histo-architectural changes and apoptosis. Compared with sham group, I/R control rats 

exhibited altered hemodynamic profiles and reduction in the activities of creatine kinase-MB 

isoenzyme, lactate dehydrogenase, superoxide dismutase, catalase and glutathione level along 

with increased level of malondialdehyde in the heart. Further, I/R control rats exhibited 

increased myonecrosis, edema, and apoptotic cell death. Pretreatment with SBT pulp oil (10 

ml/kg) and seed oil (2 ml/kg) significantly improved the redox status of the myocardium with 

subsequent cardiac functional recovery. SBT pulp oil (10 ml/kg) and seed oil (2 ml/kg) 

markedly inhibited Bax expression (Fig. 10C), myonecrosis and edema and increased Bcl-2 

protein expression in I/R induced myocardially infarcted rats. Role of different proteins 

involved in apoptosis were evaluated by western blot technique. Samples of Different groups 

were taken and then western blot analysis was performed. Seabuckthorn seed oil @ dose of 2 
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ml/kg was found to be more protective than Dose @1 ml/kg. They were compared with the 

control group and Sham group.  

 Thus, the results of present study suggest that SBT pulp oil (10 ml/kg) and seed oil 

(2ml/kg) possessing antioxidant activity has a significant cardioprotective effect against 

myocardial injury. 

 

Table 10A. Effect of Seabuckthorn pulp oil on Blood pressure and heart rate in ISO-

induced myocardial necrosis model  

Groups  
SAP  

(mm Hg)  

DAP  

(mm Hg)  

MAP  

(mm Hg)  

HR  

(Beats/min)  

Sham  122.0 ± 2.6  102.2 ± 2.8  108.7 ± 2.4  341.7 ± 13.2  

Isoproterenol (ISO)  83.2 ± 7.4***  57.3 ± 9.3***  65.7 ± 8.5***  420.0 ± 14.9***  

ISO+SBPO 5 ml/kg  103.8 ± 2.9
##

  89.0 ± 4.1
##

  94.0 ± 3.5
##

  438.8 ± 16.9  

ISO+SBPO 10 

ml/kg  
114.7 ± 3.0

###

  95.2 ± 4.6
###

  101.0 ± 4.1
###

  377.2 ± 3.0  

ISO+SBPO 20 

ml/kg  
112.8 ± 3.9

###

  100.3 ± 3.8
###

  104.5 ± 4.0
###

  387.5 ± 6.1  

Note: The values are mean  s.e.m (n= 6/group). Significance was determined by One-Way ANOVA followed by 

Bonferroni’s Multiple Comparison Post-hoc test: *P<0.05, **P<0.01, ***P<0.001 vs Sham; 
#
P<0.05, 

##
P<0.01, 

###
P<0.001 vs ISO control.  

 

                          
  A                                                                                      B 

Fig. 10 A. Effect of Seabuckthorn pulp oil on +LV dp/dtmax  in ISO-induced myocardial necrosis model (cardiovascular).  

Fig.  10B. Effect of Seabuckthorn pulp oil on Histopathological changes (A- Sham Group; B- Isoproterenol 

(ISO); C- ISO+SBPO 5 ml/kg; D- ISO+SBPO 10 ml/kg; E- ISO+SBPO 20 ml/kg ). 

 

 Control                        2ml/kg                                1 ml/kg 

Fig. 10C. Seabuckthorn oil @ 2ml/ka is showing more protection than 1 ml/kg for the Bax protein. 

 

Summary: Biochemical, histopathological and physiological observations found that 

seabuckthorn pulp oil (10 ml/kg) and seed oil (2 ml/kg) has a significant cardioprotective effect 

against myocardial injury in rats. 

11. Development of feed for improvement of milk and egg production 
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The overall 14 studies were carried out using SBT leaves, cake and pomace with the animals 

(Fig. 11A-B) and poultry (Fig.11C-D). 

Composition: The studies on chemical composition of seabuckthorn samples found that leaves 

and pomace of seabuckthorn fruits are very rich in crude proteins (16.3-24.5%) and (8.6-

21.5%) (Table 11A), respectively and other nutrients, as compared to other feed and fodders 

fed to animals The results have shown that due to the presence of more nutritious chemical 

composition in respect of crude protein (amino acids), total digestible nutrients, vitamins and 

minerals these animals have shown more batter results as compared to the traditional feeds 

when any of the SBT plant parts products were added in the diets of these animals after value 

addition.  

Table 11A. Proximate composition of Seabuckthorn collected from different places 

S.No. Particulars DM CP CF EE TA NFE 

 

1. Leaf (M1) 98.57 16.26 10.74 8.30 7.29 57.41 

2. Leaf (M2) 97.21 21.98 12.86 8.93 5.57 50.66 

Average - 97.89 19.12 11.80 8.62 6.43 54.04 

3. Leaf (F1) 97.26 15.49 8.13 10.30 6.40 59.68 

4. Leaf, (F2) 99.43 15.58 9.40 8.60 6.08 60.34 

5. Leaf (F3) 98.40 24.52 12.02 9.96 6.21 47.29 

Average - 98.36 18.53 9.85 9.62 6.23 55.77 

6. Leaf (MF1) 48.62 22.52 6.10 3.66 6.59 61.13 

7. Leaf (MF2) 99.54 15.79 10.58 10.28 7.21 56.14 

8. Leaf (MF3) 98.25 23.69 14.45 11.22 5.11 45.53 

9. Leaf (MF4) 98.46 22.61 13.68 13.52 6.21 43.80 

Average - 98.75 21.15 11.20 9.67 6.28 51.65 

10. Twigs (T1) 96.61 18.68 17.80 6.37 3.02 54.13 

11. Twigs (T2) 97.42 17.86 15.83 4.08 3.72 58.51 

12. Twigs (T3) 96.80 17.72 17.68 5.40 3.10 5.10 

13. Twigs (T4) 95.46 18.09 18.25 5.50 2.92 55.27 

Average - 96.52 18.09 17.39 5.34 3.19 56.05 

14. Pomace (P2) 97.42 9.15 13.86 10.36 2.49 64.14 

15. Pomace (P1) 95.62 21.56 10.15 15.53 1.83 50.93 

16. Pomace (P3) 96.42 8.62 14.18 13.81 7.61 55.78 

Average - 96.02 15.09 12.17 14.67 4.72 53.36 

17. Cakes (C1) 99.89 35.88 10.51 5.72 1.82 46.07 

18. Cakes (C2) 98.67 29.20 6.32 4.22 3.25 55.71 

19. Fruits  (F1) 94.66 13.77 14.09 9.63 2.83 59.68 

20. Barks (B1) 99.10 8.91 15.24 4.80 2.58 68.47 

 

Trials on milk production: The concentrate feed (Milk ration) crude protein in the milch 

animals can be replaced with the crude protein of seabuckthorn leaves up to 80 per cent level 

without any effect on the milk production. There was an enhancement of milk production to the 

tune of 25.8%, as compared to the control. The concentrate feed (Milk Ration) protein crude 
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protein in the milch animals can be replaced with the crude protein of Seabuckthorn  cake up to 

40 percent level without any effect on the milk production (Table 11B).  

Table 11B.  Observations on feeding of seabuckthorn leaves on milk yield in cow  

Parameter Before 

experiment 

After 

experiment 

Change % Change Overall change 

over the 

control (T1) 

Milk yield (%) 

T1  4.70±0.15 6.34±0.21 a 1.64±0.17 a 34.89 - 

T2   4.60±0.16 6.98±0.09 b 2.38±0.09 b 51.74 16.85 

T3 4.50±0.11 7.23±0.30 c 2.73±0.10 c 60.67 c 25.78 

Milk Protein (%) 

T1    3.11± 0.04 3.33±0.21 a 0.22±0.10 a 7.07 - 

T2   3.15 ±0.01 3.79±0.12 b 0.64±0.11 b 20.32 13.25 

T3   3.16± 0.07 4.12±0.22 c 0.96±0.09 c 30.38 23.31 

Milk Fat (%) 

T1 3.32±  0.12 3.38±0.37 a 0.06±0.09 a 1.81 - 

T2 3.35±  0.08 3.78±0.21 b 0.43±1.01 b 12.86 11.05 

T3   3.21± 0.09 4.01±0.03 c 0.80±1.19 c 24.92 23.11 

                Note: Figures bearing the different superscripts in a column differ significantly from each other (P<0.05)  

 

                      
Fig. 11A. Experiment with Fistulated Cattle   Fig. 11B.  Feeding of seabuckthorn feed to calves 

 

                                             
Fig. 11C. Feeding of seabuckthorn feed to chicks Fig. 11D. Evaluation of egg quality 

     
       Fig. 11E. Development of different animal and poultry feed products from seabuckthorn 
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The concentrate feed  crude protein of the growing calves can be replaced with the 

crude protein of the Seabuckthorn leaves up to 75 per cent levels without any ill effect on the 

nutrient utilization and growth of the calves. Higher body weight gain, better nutrient balance, 

better feed conversion efficiency can be achieved in calves by using seabuckthorn cake up to 

50 percent level in calf grower  ration (CGR). The SBT leaves can be added in the ration of the 

broiler up to 6 percent level without any deteriorated effect on the gain in weight, increased 

feed conversion efficiency and more profit. Under some conditions this level can be increased 

up to 9 per cent level.  

 

Egg production in poultry: The body weight gain, egg production and egg mass can be 

increased by using seabuckthorn cake up to 20 per cent level in the concentrate ration of the 

egg layers. Higher microbial population and better rumen metabolites were also found in adult 

calves by using seabuckthorn cake up to 50 percent level in calf grower ration (CGR). 

Supplementation of L. sporogenes and L. sporogenes + S. cerevisicae  in combination along 

with SBT cake at 30 per cent level enhanced the biological performance by  improving the 

utilization of SBT cake in broiler production. There was an enhancement of egg production to 

the tune of 2.6% and profit of Rs.0.15 per egg, as compared to control feed. The SBT pomace 

can be added in the diet of the broilers upto 20% level of CP replacement levels without any 

harmful effect on the meat production (Table 11C). 

Table 11C: Fortnightly Egg Production from 20
th

 to 31
st
 weeks of age (%) 

Duration 

Treatment groups Signif

icant 

level 

S0 S10 S20 S30 S40 S50 

1
st

 Fortnight 

(20-21 week) 

55.71
a
± 

2.63 

58.79
a
± 

3.07 

60.22
a
± 

4.05 

42.67
b
± 

3.27 

48.37
ab

± 

3.03 

42.11
b
±

1.75 
* 

2
nd

 Fortnight 

(22-23 week) 

75.83
a
± 

1.50 

77.79
a
± 

1.37 

81.38
a
± 

1.68 

68.31
b
± 

1.78 

65.22
bc

± 

1.82 

60.39
c
± 

1.95 
* 

3
rd 

Fortnight 

(24-25 week) 

85.33
a
± 

2.00 

75.56
b
± 

1.24 

77.89
ab

± 

1.39 

66.00
cd

± 

1.95 

68.67
bc

± 

2.89 

58.70
d
±

2.24 
* 

4
th 

Fortnight 

(26-27 week) 

78.07
a
± 

1.65 

82.56
a
± 

1.68 

83.11
a
± 

1.24 

70.22
b
± 

2.64 

70.74
b
± 

2.05 

47.19
c
± 

0.42 
* 

5
th 

Fortnight 

(28-29 week) 

81.21
a
± 

1.99 

81.78
a
± 

1.29 

81.19
a
± 

1.32 

78.19
a
± 

2.37 

74.20
a
± 

2.23 

61.62
b
±

2.37 
* 

6
th

 Fortnight 

(30-31 week) 

71.53
ab

± 

2.20 

73.52
a
± 

1.69 

79.50
a
± 

1.78 

71.65
ab

± 

2.29 

63.70
bc

± 

2.74 

58.58
c
± 

2.46 
* 

Overall 
74.61

a
± 

4.24 

75.00
a
± 

3.54 

77.22
a
± 

3.48 

66.17
ab

± 

4.99 

65.15
ab

± 

3.69 

54.77
b
±

3.30 
* 

    Note:  Values bearing different superscripts in a same row within the same week differ significantly (*P<0.05, 

**P<0.01, ***P< 0.001);  NS =Non significant. 

Economics: The cheaper feeds can be prepared from the SBT plant products (Fig. 11E) 

inclusion which transformed into more profits and from these studies, it has been observed that 

with the addition of SBT leaves 40-80 per cent in the milk cattle feed, the profit of Rs.240-

520/100 kg milk production can be earned extra as compared to feeding rations with out the 

addition of SBT leaves. The amount of Rs. 190-436/100 Kg milk production can be earned 
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extra with the addition of 40-60 per cent SBT cake. The profit of Rs. 6676 and 2880 can be 

earned extra for rearing the calves with the addition of 75 and 50 per cent leaves and cake 

respectively in the Calf grower ration (CGR) as compared to general ration where no SBT plant 

products are added. For poultry meat  production the profit of Rs. 57,613 – 2,34,042 can be 

earned extra with the addition of 3-9 per cent SBT leaves  and Rs. 1,06,995 – 1,58,730  with the 

addition of 20-30 per cent  SBT cake respectively in the ration of 10,000 poultry broilers as 

compared to traditional ration. Similarly the profit of Rs. 1,50,000- 2,00,000 can be earned with 

the addition of 10-20 per cent SBT cake in the ration of egg layers per 10,000. With the 

addition of 10-20 per cent SBT pomace in the ration of the poultry broilers the profit of Rs. 

75,000- 90,000 can be earned more as compared to traditional ration.  

Summary: The concentrate feed (Milk ration) crude protein in the milch animals can be 

replaced with the crude protein of seabuckthorn leaves up to 80 per cent level without any 

effect on the milk production. The concentrate feed (Milk Ration) protein crude protein in the 

milch animals can be replaced with the crude protein of Seabuckthorn cake up to 40 per cent 

level without any effect on the milk production. The concentrate feed  crude protein of the 

growing calves can be replaced with the crude protein of the Seabuckthorn leaves up to 75 per 

cent levels without any ill effect on the nutrient utilization and growth of the calves. The SBT 

leaves can be added in the ration of the broiler up to 6 percent level. The body weight gain, egg 

production and egg mass can be increased by using seabuckthorn cake up to 20 per cent level in 

the concentrate ration of the egg layers. The SBT pomace can be added in the diet of the 

broilers upto 20 % level of CP replacement levels without any harmful effect on the meat 

production. 

12. Economics of propagation, cultivation, semi-processing and market survey 

Economics of seabuckthorn nursery raised at university farm: The main cost was human 

labour that accounts for about 52 per cent in the seabuckthorn nursery raising. The next 

important is the material cost that contributes around 43 per cent of the total cost. The fixed 

investment in university farm is negligible. The average sale price and cost per plant were Rs. 

10/- and Rs.4.76/- respectively and as such, the net profit earned by the nursery units was 

approximately Rs. 71,309/- per bigha (0.08 ha) and benefit cost ratio was 2.10. 

Expected economics of seabuckthorn orchard on the basis of sample farms (orchards): 

Expected economics of seabuckthorn orchards has been analyzed on the basis of costs incurred 

on investment and maintenance by the orchardists for establishing the orchards and actual 

returns on the basis of sample bearing trees in the newly established orchards and expected 

returns of the orchards. It can be seen that the total life span of seabuckthorn orchards was 

expected 34 years and the fixed investment on seabuckthorn orchards was Rs.9,825 and 

seabuckthorn operation and maintenance costs was expected Rs.1,14,600 and investment plus 

operational and maintenance costs of grass was Rs.68,000. The total cost of seabuckthorn 

orchard was expected to be Rs. 1, 92,425/- and the present worth of total cost @ 8% discount 

factor was Rs. 71,210. Total value of production of orchards was expected Rs. 7,46,440 out of 

which Rs. 6,30,040  was expected from seabuckthorn fruit and fuel whereas, Rs. 1,16,400 was 

expected from grass. The total present worth/ value of the production @ 8% discount factor 

was expected Rs. 2, 31,820. The analysis revealed that break-even point will be there after 6
th

 

years of establishing the seabuckthorn orchards and the benefit cost ratio will be 3.26 in the full 

life span of the seabuckthorn orchards. However, benefit cost ratio would be many folds higher 
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if we include tangible and intangible benefits of other sector of the economy related to 

seabuckthorn. It is amply clear from the table that commercializing seabuckthorn orchards 

along with fodder crops have potential to become economically viable in the long run as 

displayed in the Table 12A. 

 

Expected economics of seabuckthorn orchard at full bearing stage: Expected economics of 

seabuckthorn orchard has been analyzed on the basis of expected cost and returns. Although 

fixed investment on seabuckthorn orchard was the highest cost (Rs.5,614/bigha). By 

apportioning this cost to the full life period of the orchard it was estimated only Rs.160/- per 

bigha per year which was lower than the estimated interest (Rs.449 per year) of the total cost 

per year (Rs 4,449). The major cost to establish and maintain the seabuckthorn orchard was 

under operational and maintenance cost of seabuckthorn plant and grass per year (86 per cent). 

Expected income from seabuckthorn orchard and fodder at full bearing stage per year was 

accounted for Rs. 26,880 per bigha and benefit cost ratio was 6.04. The high benefit cost ratio 

of seabuckthorn orchard indicates that establishing the seabuckthorn orchard is a profitable 

venture. 

 

 

Table 12A: Expected costs and returns from seabuckthorn plus fodder per bigha on 

sample farms (orchards)                                                                             (Rs./ bigha) 

S.  

N

o. 

Yea

rs 

Project Costs Benefits 

Fixed  

Invest

ment  

on 

SBT 

SBT  

O & 

M 

cost 

Invest

ment +  

O & M  

cost of  

grass 

Tot

al  

cost

s 

DF

@8

% 

Pres

ent  

wort

h  

@8

% 

Total Value of 

Production 

DF

@8

% 

Prese

nt  

worth 

@8% 

SBT 

(frui

t+ 

fuel) 

Fod

der 

Tota

l  

1 2011

-12 

5614 2400 2000 100

14 

0.93 9313

.02 

- -   0.93 0 

2 2012

-13 

2807 3400 2000 820

7 

0.86 7058

.02 

- 2400 2400 0.86 2064 

3 2013

-14 

1404 3400 2000 680

4 

0.79 5375

.16 

3060 2400 5460 0.79 4313.4 

4 2014

-15 

  3400 2000 540

0 

0.74 3996 6120 3600 9720 0.74 7192.8 

5 2015

-16 

  3400 2000 540

0 

0.68 3672 1224

0 

3600 1584

0 

0.68 10771.

2 

6 2016

-17 

  3400 2000 540

0 

0.63 3402 2448

0 

3600 2808

0 

0.63 17690.

4 

7 2017

-18 

  3400 2000 540

0 

0.58 3132 2448

0 

3600 2808

0 

0.58 16286.

4 

8 2019

-20 

  3400 2000 540

0 

0.54 2916 2448

0 

3600 2808

0 

0.54 15163.

2 

9 2020   3400 2000 540 0.54 2916 2448 3600 2808 0.54 15163.

mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25
mailto:DF@8%25


37 

 

-21 0 0 0 2 

1

0 

2021

-22 

  3400 2000 540

0 

0.54 2916 2448

0 

3600 2808

0 

0.54 15163.

2 

1

1 

2022

-23 

  3400 2000 540

0 

0.43 2322 2448

0 

3600 2808

0 

0.43 12074.

4 

1

2 

2023

-24 

  3400 2000 540

0 

0.4 2160 2448

0 

3600 2808

0 

0.4 11232 

1

3 

2024

-25 

  3400 2000 540

0 

0.37 1998 2448

0 

3600 2808

0 

0.37 10389.

6 

1

4 

2025

-26 

  3400 2000 540

0 

0.34 1836 2448

0 

3600 2808

0 

0.34 9547.2 

1

5 

2026

-27 

  3400 2000 540

0 

0.32 1728 2448

0 

3600 2808

0 

0.32 8985.6 

1

6 

2027

-28 

  3400 2000 540

0 

0.29 1566 2448

0 

3600 2808

0 

0.29 8143.2 

1

7 

2028

-29 

  3400 2000 540

0 

0.27 1458 2448

0 

3600 2808

0 

0.27 7581.6 

1

8 

2029

-30 

  3400 2000 540

0 

0.25 1350 2448

0 

3600 2808

0 

0.25 7020 

1

9 

2030

-31 

  3400 2000 540

0 

0.23 1242 2448

0 

3600 2808

0 

0.23 6458.4 

2

0 

2031

-32 

  3400 2000 540

0 

0.22 1188 2448

0 

3600 2808

0 

0.22 6177.6 

2

1 

2032

-33 

  3400 2000 540

0 

0.2 1080 2448

0 

3600 2808

0 

0.2 5616 

2

2 

2033

-34 

  3400 2000 540

0 

0.18 972 2448

0 

3600 2808

0 

0.18 5054.4 

2

3 

2034

-35 

  3400 2000 540

0 

0.17 918 2448

0 

3600 2808

0 

0.17 4773.6 

2

4 

2035

-36 

  3400 2000 540

0 

0.16 864 2448

0 

3600 2808

0 

0.16 4492.8 

2

5 

2036

-37 

  3400 2000 540

0 

0.15 810 2203

2 

3600 2563

2 

0.15 3844.8 

2

6 

2037

-38 

  3400 2000 540

0 

0.14 756 1982

9 

3600 2342

9 

0.14 3280.0

6 

2

7 

2038

-39 

  3400 2000 540

0 

0.13 702 1784

6 

3600 2144

6 

0.13 2787.9

8 

2

8 

2039

-40 

  3400 2000 540

0 

0.12 648 1606

1 

3600 1966

1 

0.12 2359.3

2 

2

9 

2040

-41 

  3400 2000 540

0 

0.11 594 1445

5 

3600 1805

5 

0.11 1986.0

5 

3

0 

2041

-42 

  3400 2000 540

0 

0.1 540 1301

0 

3600 1661

0 

0.1 1661 

3 2042  3400 2000 540 0.09 486 1170 3600 1530 0.09 1377.8
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1 -43 0 9 9 1 

3

2 

2042

-43 

  3400 2000 540

0 

0.09 486 1053

8 

3600 1413

8 

0.09 1272.4

2 

3

3 

2043

-44 

  3400 2000 540

0 

0.08 432 9484 3600 1308

4 

0.08 1046.7

2 

3

4 

2044

-45 

  3400 2000 540

0 

0.07 378 8536 3600 1213

6 

0.07 849.52 

  Tota

l 

  9825 1146

00 

68000 192

425 

11.7

4 

7121

0.2 

6300

40 

1164

00 

7464

40 

11.7

4 

23181

9.88 

Note: SBT = Seabuckthorn, O&M= Operational and maintenance cost include preparation of land , training and 

pruning,  labour charges, irrigation, harvesting of fruit and grass, watch and ward services, FYM and fertilizers, 

etc. Cost of seabuckthorn plant at approved rate @ Rs.0 .50/- per plant by CSK HPKV, Palampur. DF= Discount 

factor, it was assumed 8% as prevailing interest rate of the banks on fixed deposit in the study area. Analysis of 

project has been carried out on the basis of per bigha (1 bigha = 2 kanal =0.08 ha) plantation of seabuckthorn 

plants and grasses by the farmers. 

 

Break Even point = 6 Years  

                                      231820 

Benefit Cost Ratio =  -------------- = 3.26 

                71210 

 

Note: 1. Break even point=6
th 

year after the establishment of the seabuckthorn orchards and grass by the farmers  

          2. This Benefit-cost ratio (3.26) has been calculated on the bases of farmers’ costs and returns. However, 

BCR would be many folds higher if we include other sectors of the economy related to seabuckthorn. 

          3. Current prices have been considered for the analysis. 

          4. The cost and returns will be almost same after 6
th

 to 24
th

 years of the plantation of seabuckthorn plants 

and grasses by the farmers; however, seabuckthorn returns will be start reducing after 25
th

 years @10% 

every year.  

Economics of processing units: The economics of processing unit depends upon availability 

of land, labour, raw materials (fruits) and capital investment in the processing unit. It can be 

seen that fixed investment/ cost was the major cost in the total cost of the processing unit. On 

an average fixed cost was Rs. 1,15,000 per processing unit which accounted for about 65 per 

cent of the total investment of the processing unit in Lahaul area. The variable cost of the 

processing unit was Rs. 62,875 (35 per cent) out of the total cost (Rs. 1,77,875) per annum. 

The total income of the processing unit was estimated to be Rs. 1,35,000 per annum 

through sale of seabuckthorn pulp, seed and residue. The net returns over variable cost were Rs. 

72,125, net return over fixed cost was Rs. 20,000 and net loss instead of making profit per 

processing unit per annum was Rs. 42,875 due to low volume of seabuckthorn fruits which was 

purchased/ handled from the collectors, who collected from the forest area. Besides this, bulk 

bearing of seabuckthorn plants has started now in the farmers’ field in the project area. The 

entrepreneur of processing unit also expected uncertain demand and low price in the market. 

On an average per quintal loss borne by the processing unit was Rs. 2,957 (Table 12B). 

 

Table 12B. Economics of processing units of Lahaul, HP     

                 (Unit/ annum) 

S.No. Particulars Qty. Value (Rs.) 
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A. Fixed Cost   

i) Rental  value of building per year No.1 60,000 

ii) Investment on machinery Rs, 1,50, 000 - 

a) Depreciation of machinery per year @ 5 per cent 

on the invested cost of machinery 

Life of machinery 

is about 20 years 

7,500 

b) Interest on fixed investment of the machinery @ 

10 per cent per annum 

- 15,000 

iii) Repairs and maintenance cost of the machinery - 2,500 

iv) Wages of permanent labour/ watch and ward per 

year 

- 30,000 

 Total fixed cost - 1,15,000 

B. Operational/ variable cost   

i) Cost of seabuckthorn fruit @Rs. 3,000/ q 14.5 q purchased 43,500 

ii) Transportation charges @ Rs. 50/ q 14.5 q 725 

iii) Wages of the operators @ Rs. 120 per day 145 days 17,400 

iv) Electricity charges @ Rs.100/q on pulp 12.5 q 1,250 

 Total operational/ variable cost - 62,875 

C. Total cost (A+B) - 1,77,875 

D. Income:   

i) Pulp @ Rs. 10,000/q sale price 12.5 q 1,25,000 

ii) Seed @ Rs. 5000/ q sale 1 q 5,000 

iii) Residue @ Rs. 5,000/ q sale price 1 q 5,000 

 Total income - 1,35,000 

 Net return over variable cost/ operational cost - 72,125 

 Net return over fixed investment - 20,000 

 Net return over total cost - -42875 

 Average fixed cost per q - 7,931 

 Average variable cost per q - 4,336 

 Average total cost per q - 12,267 

 Average return per q - 9,310 

 Net return over variable cost per q - 4,974 

 Net loss per q - 2,957 

Consumers’ opinion: To look into the consciousness of  urban customers’ about its plant and 

products  a randomly selected sample of 60, 30, 30, 15, 60 and 60 consumers’ were selected 

from Punjab, J&K, Delhi, Chandigarh, Haryana and Jaipur markets respectively(Table 12C).   

Majority of the respondents were totally unaware about the seabuckthorn plants/ products in all 

the six markets, viz. Punjab (85%), J&K (86%), Delhi & Chandigarh (87% each), 

Haryana(88%) and Jaipur (97%). Regarding knowledge about the medicinal value of 

seabuckthorn only 4.64 per cent respondent from overall situations of the urban markets were 

aware. Whereas, in Haryana the percentage of respondents knowing the medicinal value of 

seabuckthorn products was slightly high i.e. 6.90 per cent and zero response was recorded in 

Jaipur market. 
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Visualization of observations showed that the respondents in all the studied states 

purchased higher percentage of other juices ranging between 95.82 per cent in Punjab to 100 

per cent in Haryana and Jaipur and cosmetics ranging between 96.73 per cent in Delhi to 100 

per cent in Haryana and Jaipur, instead of using Leh berry juice and cosmetics constituted 

seabuckthorn. In overall situations Leh berry juices and seabuckthorn cosmetics (Fig. 12A) 

consumed 1.8 and 0.6 per cent of the total juices and cosmetics consumed by one urban 

household.  The total expenditure of the juices was Rs.2495 per household and share of leh 

berry was 8.45 per cent. Whereas per household expenditure on cosmetics was Rs.565 and 

share of seabuckthorn products was only 1.26 per cent. It indicates that consumers’ awareness 

and expenditure was comparatively low in the market located away from the seabuckthorn 

product producing zone.  

 

 

 

 

 

 

 

 

Fig. 12A. Seabuckthorn cosmetics marketed by Fab India in Indian market. 

Retailers’ opinion: The retailers’ opinion about the seabuckthorn based products has been 

analysed on the basis  of information gathered from 40 sampled retailers’ from 4 markets of 

Punjab, 20 retailers from 2 markets of J & K, 20 retailers from 4 markets of Delhi, 10 retailers 

from 2 markets of Chandigarh, 40 retailers from 4 markets of Haryana and also 40 retailers 

from 4 markets of Jaipur alongwith distribution of sale among different juices/ cosmetics from 

the above mentioned markets as presented in Table 12C. The retailers’ response about 

seabuckthorn juices and cosmetics in these markets is not encouraging due to lack of awareness 

among consumers’ resulting no response of the retailers’ in Haryana and Jaipur markets. 

Meager quantity of juice (0.69%) and only 0.4 per cent seabuckthorn cosmetics has been 

handled by the retailers in overall situation in all the urban markets. The total sale of juice per 

retailer was Rs.67, 273 and share of leh berry juice was 4.38 per cent. Whereas, in case of 

cosmetics total sale of per retailer was Rs. 50,990 and share of seabuckthorn related cosmetics 

(sun cream) was only 0.52 per cent. Thereby above discussion about the consumers’ 

acceptability indicates that the seabuckthorn products are less familiar among the consumers 

and retailers in urban markets as compare to rural markets. 

 

Table 12C. Consumers’ awareness about the seabuckthorn plants/ products in different 

urban markets of India                                

S. 

No

. 

Particulars Urban Cities (per cent response) 

Punjab J&K Delhi 
Chandig

arh 
Haryana 

Jaip

ur 
Overall 

1. Seen Seabuckthorn 

products 
8.77 8.70 6.67 6.67 5.17 0.00 5.99 
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2. Seen Seabuckthorn 

plants 
1.08 1.17 0.00 0.00 0.00 0.00 0.38 

3. Aware of 

seabuckthorn plants 
1.08 1.35 0.00 0.00 0.00 3.33 0.96 

4. Know the medicinal 

value of 

seabuckthorn 

products 

4.32 3.25 6.67 6.67 6.90 0.00 4.64 

5. Do not know 

seabuckthorn plant 

and products 

84.75 85.53 86.66 86.66 87.93 
96.6

7 
88.03 

 Total: 100 100 100 100 100 100 100 

 

Summary: For nursery raising, the net profit earned by the nursery units was approximately 

Rs. 71,309/- per bigha (0.08 ha) and benefit cost ratio was 2.10. Expected income from 

seabuckthorn orchard and fodder at full bearing stage per year was accounted for Rs. 26,880 

per bigha and benefit cost ratio was 6.04. The high benefit cost ratio of seabuckthorn orchard 

indicates that establishing the seabuckthorn orchard is a profitable venture. The economics of 

processing unit depends upon availability of land, labour, raw materials (fruits) and capital 

investment in the processing unit. First time in HP and India, about 350 farmers have been 

motivated and trained, who participated in cultivation of improved seabuckthorn in 100 ha 

marginal lands. Presently, it is the early stage of the seabuckthorn programme, the semi-

processing unit is running at the loss in Lahaul due to non-availability of enough of fruits, as 

the whole plantations (100 ha) are yet to come under full fruit bearing. As the demand of 

seabuckthorn produce in national and international market is increasing, therefore, upscaling in 

seabuckthorn cultivation is required along with awareness creation about health benefits 

through media and advertisement. 

13. Development of entrepreneurship and Marketing of seabuckthorn products  

Training of local entrepreneurs: Three local entrepreneurs were trained in semi-processing of 

seabuckthorn fruit by scientific methods. One of them working under the project established a 

30 tons capacity fruit semi-processing unit at Gemur, Lahaul (Fig. 13A). In order to popularise 

seabuckthorn food products, trainings were imparted to 40 women farmers for product 

development of seabuckthorn, where participants from different locations of Lahaul 

participated (Fig. 13B.).  

Semi-processing of seabuckthorn fruit:  A 30 tons/month capacity semi-processing unit was 

started at Gemur in Lahaul, by Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong. The 

society of farmers was trained in semi-processing of fruits by the university, which produced 

microbes free fruit pulp, seed and pomace. Plantation of seabuckthorn was started in 2010 till 

November 2013. The first plantation established in 2010, had fruit first time in 2013,  however, 

farmers continued to collect fruit from the wild seabuckthorn stands in Lahaul. The society 

procured 833 kg of fruit from 15 farmers in 2009, which increased to 28 farmers, who collected 

4900 kg of fruits in 2013. The initial rate of fruit was Rs.30/kg in 2009, which also increased to 

Rs.40/kg in 2013. Therefore, they purchased 14,083 kg of fruits in 4 years and paid Rs. 

4,95,775 to farmers (Table 13A). They produced 5516 litres of pulp and sold it for Rs. 6,06760 
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to some institutes and Lahaul Potato Society, Raison, which produced and marketed 

seabuckthorn beverages in Local market. Further, the Lahaul-Spiti Seabuckthorn Cooperative 

Society, sold seeds and pomace to CSK HPKV, Palampur and other institutes. 

 

    

Fig. 13A. Semi-processing unit at Gemur, Lahaul,   Fig. 13B. Training of women in SBT juice  making. 

 

Marketing of seabuckthorn products: Lahaul Potato Society, which has a beverage 

processing industry at Raison (Kullu), purchased 300 litres of fruit pulp in 2010 at the rate of 

Rs.100/litre. Pulp collection increased to 1200 litres in 2011 and rate increased to Rs.110/- in 

2012 and 2013. It paid a total Rs. 2,71,000/- to Lahaul-Spiti Seabuckthorn Cooperative Society. 

It produced 2170 bottles of juice, each of 650 ml, 4139 bottles of RTS (200 ml capacity) and 

8781 swash bottles (700 ml) and earned a total income of Rs.6,71,011/- and a profit of Rs. 

4,00,011 from selling the beverages in the market (Table 13B, Fig. 13C and D). 

 

          
Fig. 13C. Seabuckthorn squash, juice and RTS produced by Lahaul Potaoe Society. 

 

             
                                     Fig. 13D. Seabuckthorn juice in market of Kullu. 

 

Summary: A 30 tons/month capacity semi-processing unit was started at Gemur in Lahaul, by 

Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong. The society procured 833 kg of fruit 

from 15 farmers in 2009, which increased to 28 farmers, who collected 4900 kg of fruits in 

2013. They purchased 14,083 kg of fruits in 4 years and paid Rs. 4,95,775 to farmers. They 

produced 5516 litres of pulp and sold it for Rs. 6,06760 to some institutes and Lahaul Potato 

Society, Raison. Lahaul Potato Society purchased 300 litres of fruit pulp in 2010 at the rate of 

Rs.100/litre. Pulp collection increased to 1200 litres in 2011. It produced 2170 bottles of juice, 

each of 650 ml, 4139 bottles of RTS (200 ml capacity) and 8781 swash bottles (700 ml) and 

earned a total income of Rs.6,71,011/-.  
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Table 13A. Procurement, semi-processing and supply of seabuckthorn fruit by Lahaul-Spiti Seabuckthorn Society, Keylong 

  Fruit Pulp  Seed Dry fruit 

S.No.  Year  Fruit  

Purchased  

( kg) 

No. of 

farmers 

Rate 

(Rs/kg) 

Total 

amount 

Pulp 

produced 

(kg) 

Rate 

(Rs/kg) 

Total 

amount 

Seed 

produced 

( kg) 

Rate 

(Rs/kg) 

Total 

amount 

Dry fruit 

produced 

( kg) 

Rate 

(Rs/kg) 

Total 

amount 

1. 2009 

-10 

833 15 30 24990 416  110 45760 83  60 4980 - - - 

2. 2010-

11 

3493 25 30 104790 1600  110 176000 140 60 8400 - - - 

3. 2011-

12 

4857 28 35 169995 1500  110 165000 150 150 22500 200 150 30000 

4. 2012-

13 

4900 28 40 196000 2000    110 220000 160 150 24000 150 150 22500 

 Total  14083 96  495775 5516  606760 533  59880 350  52500 

 

Table 13B. Seabuckthorn fruit pulp purchased by Lahaul Potato Society, Raison from Lahaul & Spiti Seabuckthorn society and processed and marketed 

different seabuckthorn beverages in local market of Kullu 

S.No Year Pulp purchased rate Amount Quantity  

and 

Name 

Rate Amount Quantity 

and 

Name 

Rate Amount Quantity 

and  

Name 

Rate Amount Grand total 

  Pulp 650ml juice 200ml RTS juice 700 ml squash  

1 2010 300kg 100 30,000 68 bottle 30 2,040 654 bottle 13 8,502 546 bottle 60 32,760 43,302 

2 2011 1200kg 100 1,20,000 365 bottle 30 10,950 588 bottle 13 7,644 1748 

bottle 

60 104,880 1,23,474 

3 2012 500kg 110 55,000 871 bottle 35 30,485 1819 

bottle 

15 27,285 3059 

bottle 

65 1,98,835 2,56,205 

4 2013 600kg 110 66,000 216 bottle 40 8,640 1078 

bottle 

15 16,170 3428 

bottle 

65 2,22,820 2,48,030 

 Total 2600 kg  2,71,000 2170 

bottles 

 52,115 4139 

bottles 

 59,601 8781 

bottles 

 5,59,295 6,71,011 
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6. Innovations 

(Describe about the innovations and their impacts, one page each, please be clear about 

innovation concept and describe only innovation(s) in brief) 

 

1. Selection and cultivation of high yielding and anti-oxidant rich seabuckthorn 

cultivars: Generally, Indian seabuckthorn distributed in over 5 Himalayan states is 

characterized by many thorns (5-10 thorns/10 cm), small fruit size (10-20 g/100), low fruit 

yield (1-2 kgs fruit/plant) and medium in vitamin C (200-500 mg/100g), therefore, no people 

in all 5 Himalayan states could take seabuckthorn cultivation due to lower productivity (1-2 

tons/ha), hence no sustainable supply to private sector, resulting in no private sector 

investment in seabuckthorn. 

Our over all objective was to have selections from natural populations of 

seabuckthorn, characterized by few thorns (<4 thorns/10 cm), high fruit yield (>4 kg/plant), 

richer in vitamin C (>500 mg/100g), carotenoids and omega fatty acids. We conducted wide 

surveys on the morphological and biochemical variations in seabuckthorn populations in cold 

deserts of Himachal Pradesh. A lot of variations in number of thorns, fruit weight, size, 

vitamins, oil content  etc. were estimated in 3 species of H. rhamnoides ssp. turkestanica, H. 

salicifolia and H. tibetana. We also got publications on this aspect from the studies in other 

parts of Himalayas. H. tibetana is found in alpine zone (4000-4300 masl) is characterized by 

many thorns, low fruit yield and poor in vitamin C, hence has no economic potential for 

cultivation at low altitude.  

 H. rhamnoides ssp. turkestanica is widely distributed (2400-3700 m asl) and we made 

a high yielding (5 kg/plant) selection, with medium in fruit weight (22 g/100g), higher oil 

value (4%) than Chinese seabuckthorn ssp. sinensis (1-2%), seed oil rich in omega fatty acids 

(Omega 3, 6, 7, 9), but some are reluctant due to many thorns (5-7 thorns/10 cm). However, 

farmers will continue collection of its fruit and seeds, as demand is high for it in the market. 

Further work on development of thornless form can help its acceptance. However, it is easier, 

to collect the leaves of its male population, which will have a big market in tea, cosmetic and 

drug industries. Clinical studies (cardiovascular, gastric ulcer, wound healing etc.) on its seed 

oil as well as leaves have proven its usefulness. 

       A selection of H. salicifolia, characterized by high fruit yield (5.5 kg fruits/plant), large 

fruit (30g/100), high content of vitamin C (930mg/100g), pulp oil rich in omega fatty acids, 

Palmitoleic Acid (37%) and Linoleic Acid (15%) of total oil, seed oil also rich in Palmitoleic 

Acid (8%) and few thorns (2 thorns/10 cm), about 10 times richer in vitamin C than Russian 

varieties, which are globally cultivated,  is a rare genotype in whole Himalayas, and accepted 

by farmers on large scale cultivation, named as “Drilbu” by farmers in Lahaul, first time in 

India and any selection of H. salicifolia globally. High contents of vitamin C make it high 

suitable for seabuckthorn juice market, which constitute 80% of total global seabuckthorn 

market. Presence of high content of Palmitoleic Acid (37%) and Linoleic Acid in oil and 

other bioactive substances make it important for drug and cosmetic industries, as useful for 

cardiovascular and skin diseases etc. 

A very high level of palmitoleic acid (Omega 7 FA) has also been reported in only 

few plants, like macadamia nut (Macadamia integrifolia) oil, has only been found in 
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seabuckthorn pulp oil. While its utilization in cosmetic industry is common, the diets, rich in 

palmitoleic acid, improved the circulating lipid profile in both animal model (Matthan et al., 

2009) and human beings (Garg et al., 2003). There fore selection of H. salicifolia as a highly 

productive cultivar, rich in vitamin C and omega fatty acids is a very useful and innovative 

findings. 

 

Reference:  

1. Matthan NR, Dillard A, Lecker JL, Ip B, Lichtenstein AH (2009) Effects of 

dietary palmitoleic acid on plasma lipoprotein profile and aortic cholesterol 

accumulation are similar to those of other unsaturated fatty acids in the F1B 

golden syrian hamster. J Nutr 139: 215–221. 

2. Garg ML, Blake RJ, Wills RB: Macadamia nut consumption lowers plasma 

total and LDL cholesterol levels in hypercholesterolemic men. J Nutr 

2003, 133:1060-1063. 

 

2. Development of seabuckthorn fruit harvester 

In Himalayas, about 12000 ha area is under seabuckthorn mostly wild grown and it is 

distributed widely in the cold arid regions of Himachal Pradesh, Uttaranchal, Ladakh region 

of Jammu & Kashmir, UK and in some parts of Sikkim. Three species of seabuckthorn are 

reported from India i.e. Hippophae Salcipholia, Hippophae Rhamnoides and Hippophae 

Tibetana.  These species have different morphology i.e. size and shape of plants as well as 

fruits. In addition, there is no spacing from plant to plant and row to row as it has naturally 

grown plants. Then it is difficult to move in between the plants and introduce particular 

device/ tools for all species. Hence, the harvesting is performed manually on periphery and 

collecting only 1-2% of the available fruits of the orchards, which is also very time 

consuming and expensive due to high labour cost.  Further, harvesting is done by traditional 

method of hitting the plants with a stick, which also partially damage the plants. 

 The seabuckthorn fruit harvesters such as comb, wire clip, branch shaker and clipper 

with handle type were designed and developed for 2 species of seabuckthorn. 

 In case of H. rhamnoides, the developed manual tools/devices such as comb, wire 

clip, branch shaker and clipper with handle type harvesters were evaluated in the wild grown 

seabuckthorn orchards and compared with traditional system of harvesting. The capacities of 

tools/devices were 4.5, 5.4, 5.0 and 6.2 kg/h by comb, wire clip, branch shaker and clipper 

with handle, respectively. The capacity was found 61 to 121% higher with developed 

harvesters as compared to manual method (2.8 kg/h). 

 For H. salcipholia, the capacities of tools/devices were observed  i.e. 5.1, 5.8, 4.8 and 

6.7 kg/h with comb, wire clip, branch shaker and clipper with handle, respectively. The 

capacity was found 55-116% higher with developed harvesters, as compared to manual 

method (31.kg/h). Among all developed harvesters, the branch shaker having two half semi 

circular hooks (one fixed at upper end & another movable just below the top hook on one end 

of the pipe) and clipper with handle were found better. Further, clip wire has great potential 

for Russian varieties. These innovative seabuckthorn fruit harvesters were first time 
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developed in the country for Indian species and we have not seen any such tools in country 

like Russia, China, Mongolia etc. 

3. Preparation of value added vitamins and anti-oxidant rich seabuckthorn food 

products 

• Methodology for extraction of juice/ pulp from seabuckthorn berries and 

technologies/ set methods for preparation of different value added products.  

• Methodology for preparation of seabuckthorn leather (Charma papad) having natural 

colour, pleasing aroma and good storability.  

• Process for drying/ dehydration of seabuckthorn berries for preparation of versatile 

powder with natural colour.  

• Process for preparation of tea from seabuckthorn leaves.  

• Process for preparation of seabuckthorn syrup having natural flavour and colour  

 

As such, very few products based on seabuckthorn, like cosmetics, are available in Indian 

market. Keeping this in view, various processes/methodologies for preparation of value 

added products viz. RTS, squash, syrup, jam, fruit toffee, fruit leather, seabuckthorn leaves 

tea, seabuckthorn powder have been standardized and developed. The set formulations have 

been developed for preparation products with better shelf life, rich in important nutrients as 

well as better consumer’s acceptability. The moisture content of the berries varied ranged 

between 66.66 to 82.82%. The values of total soluble solids and acidity contents of 

seabuckthorn juice obtained from different locations ranged between 10.0- 15.5 
0
B and   1.00 

to 2.11 % as citric acid, respectively. The ascorbic acid content seabuckthorn juice was 

ranged between 96.53 to 668.27 mg/100 g. The methods developed for various seabuckthorn 

food products are innovative because of innovations adopted in steps followed for 

standardization.  The ascorbic acid content of seabuckthorn RTS (Ready to Serve), squash 

and syrup were three times higher than the commonly available products from other fruits in 

the market. The ascorbic acid contents of different products prepared seabuckthorn pulp/juice 

were ranged between 39-258 mg/100g. The higher content of ascorbic acid was in products 

prepared from variety H. salicifolia of seabuckthorn. The formulation of seabuckthorn leaves 

tea prepared from blend contained green tea leaves improved colour and flavour of 

seabuckthorn tea. Seabuckthorn leaves contained 12.25% moisture, 21.72% protein, 2.36% 

fat, 9.33% fiber and 5.35% ash. There were substantially higher contents of flavanoids and 

tannins in seabuckthorn leaves tea. The anthocyanin and beta carotene contents of 

seabuckthorn berries ranged from 4000 to 5000 mcg/100g and 1000 to 2000 mcg/100 g, 

respectively.  

 

4. Preparation of anti-gastric preparations 

Occurrence of gastric ulcers, which may  lead to development of cancer, is wide occurring 

health problem in animas and human beings.  A number of plant extracts and preparations 

had repeatedly shown to possess both anti-inflammatory and anti-gastroulcerative activities in 

different animal models. Such facts are very important for management of gastric ulcerations 

though such feat is unthinkable to achieve with current range of routinely used allopathic 

anti-inflammatory drugs. Many scientists like Zhou et al. (1994), Che et al. (1998) and Xing 
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et al. (2002) reported the therapeutic and preventive efficacy of the seabuckthorn oil in 

gastric ulcers in laboratory animals like rats and rabbits. 

 Intensive research studies were needed to ascertain the most effective doses of 

seabuckthorn preparations or its combinations with other drugs having better efficacy for 

treatment of gastric ulcers and erosions in animals. 

            To study the prophylactic and therapeutic efficacies of seabuckthorn (SBT) and to 

ascertain the more effective treatment regimen for management of gastric ulcerations and 

erosions (GUE) in dogs, a number of different studies were undertaken. First a more 

dependable non-fatal experimental model of GUE was developed for dogs and then an 

effective and reliable endoscopic monitoring system was developed to evaluate the 

progression of GUE and healing process which obviated the need of killing laboratory 

animals to record similar observations as practice earlier. Later systematically the therapeutic 

efficacy of seabuckthorn seed oil was verified and its effective doses were determined for 

GUE management in dogs. Though the prophylactic efficacy of SBT seed oil could not be 

established in the present model of GUE in dogs and hence no further studies were 

undertaken in this direction. However, the therapeutic efficacy of SBT oil was further 

comparatively evaluated vis-e-vis routinely used allopathic drugs for GUE in a series of 

follow-up studies. The combinations of most useful allopathic drugs and seabuckthorn oil 

were also evaluated and their synergistic therapeutic effects were discovered. Thus a more 

effective, therapeutic regimen for management of GUE in dogs was established and 

recommended by this study. 

Our experimental studies found that the seabuckthorn seed oil @ 2.5 ml/ dog PO b.i.d 

though hastens the healing of GUE lesions in dogs, the faster healing occurs with the dose 

rate of 5 ml/dog. The otherwise ineffective dose of seabuckthorn seed oil i.e. 1ml/dog when 

combined with Sucralfate or famotidine showed synergistic therapeutic effect for the healing 

of GUE in dogs but no such effect was observed by using the combination of SBT seed oil 

and misoprostol. The healing of GUE lesions in dogs occur fastest with the combination of 

famotidine and SBT seed oil followed by the combination of sucralfate and SBT seed oil 

when compared with any of them alone or the combination of misoprostol with SBT oil. 

We were able to determine the synergistic therapeutic efficacy of SBT oil with 

famotidine or sucralfate for GUE in dogs and were successful in reducing the recovery 

period. Thus the best therapeutic combination for management of GUE in dogs was 

ascertained by this study. 

The standardization of seabuckthorn oil and mixture first time carried out on 

seabuckthorn in big animal (dog), globally, also have implications in human beings. 

 

References 

1. Xing JF, Yang B, Dong YL, Wang BW, Wang JX and Kallio H. 2002. Effects of 

seabuckthorn (Hippophae rhamnoides) seed oil and pulp oil on experimental models of 

gastric ulcer in rats. Fitoterapia 73(8): 644-650 

2. Che XP, Huo HR, Zhao N, Feng WY and Zhang XH. 1998. Effects of seabuckthorn seed 

oil on experimental gastric ulcers in rats. Hippophae 11(4): 38-40 
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3.  Zhou Y, Jiang J, Song Y and Sun S. 1994. Research on the anti-gastric ulcer effect of 

seabuckthorn seed oil. Hippophae 7 (2): 33-36   

 

5. Preparation of anti-microbial agents 

The Microbial flora including bacterial and fungi, which are involved in the wound and skin 

infections, include mainly Staphylococcus spp., Streptococcus spp., Pseudomonas 

aeruginosa, Actinomyces pyogenes and dermatophytes particularly Trichophyton spp and 

Microsporum spp. These infectious agents cause loss of productivity of livestock and 

substantial economical losses to the farmers. The biomolecules synthesized by some plants 

have significant healing properties and can be developed into noble drug or formulation 

against wide spectra of diseases. Their activity is probably due to their ability to complex 

with extracellular and soluble proteins and to complex with the bacterial cell wall. In this 

project, isolation and identification of 130 bacterial and 21 fungal isolates from the clinical 

samples from different animals for testing against seabuckthorn products.  

In the first  step protocols were standardized including (a) Agar dilution method and (b) 

Disc diffusion method was done for testing the antimicrobial properties of seabuckthorn seed 

oil and leaf extracts. Resazurin MIC assay method was also standardized and was done with 

130 isolates using leaf extract was achieved. in-vitro experiments with disc diffusion/agar gel 

dilution methods were performed to screen 130 bacterial and 21 fungal isolates using leaf 

extracts and seed oil.  

It was observed that at 2% oil concentration, the number of bacteria reduced to nearly 

half. Maximum percentage inhibition was observed in Staphylococcus spp. and least 

inhibition was observed in Bacillus subtilis and Klebsiella pneumonia, while, in case of leaf 

extract by increasing the concentration of the extract from 0.5% to 5% the zone of inhibition 

increased in all tested bacterial isolates, which showed its effectiveness against bacteria. Leaf 

extract and seed oil were found to have no effect on fungal strains tested. Disc diffusion assay 

was done with four fractions of H. salicifolia against methicillin resistant Staphylococcus 

aureus  (MRSA) isolates (70).  Out of the four fractions, butanol and ethyl acetate fractions 

were the active fractions as these two fractions showed marked inhibition zone. 

The in-vivo experiment of infected wound healing after application of leaf extract and 

seed oil of seabuckthorn was performed in rabbit model. On the basis of clinical and 

hematological observations, SBT leaf extract and SBT seed oil was found safe for topical 

application on full thickness infected cutaneous wounds in rabbits as there was no adverse 

effect on any of the parameters. Comparative studies on antimicrobial properties of H. 

salicifolia H. rhamnoides and H. mongolica was done initially with cold methanolic leaf 

extract and it was found that H. salicifolia carries better antimicrobial properties that the rest 

two species. Further fractionation of ethanolic leaf extract of H. salicifolia H. rhamnoides and 

H. mongolica was done with three solvents- hexane, butanol and ethyl acetate. Water fraction 

was also taken at the end. Out of the four fractions, butanol and ethyl acetate fractions were 

the active fractions as these two fractions showed marked inhibition zone diameter against S. 

aureus, S. pyogenes, P. aeruginosa and P. mirabilis. While, the fractions were least effective 

against K. pneumoniae and B. subtilis. Determination of quantity of some known bioactive 

compounds like quercitin, ursolic acid, kaemferol and rutin in butanol and ethyl acetate 
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fractions of H. salicifolia, H. rhamnoides and H. mongolica by GC-HPLC. High level of 

kaempferol (0.45%) in H. salicifolia and ursolic acid (0.14%) in H. rhamnoides was found. 

Electron micrography of bacterial pathogen was done to see the effects of butanol and ethyl 

acetate fractions of H. salicifolia. The bacterial cell wall was observed to be affected in the 

presence of bioactive compounds of seabuckthorn origin.  

 The results of our study found that seabuckthorn leaf extract (5%) and seed oil (2) 

have certain bioactive compounds with potent antimicrobial activities and can be utilized for 

commercial product development against pathogenic human and animals microbes. 

 

6. Preparation for cardiovascular protection 

Myocardial infarction (MI) is the leading cause of morbidity and mortality worldwide. By 

2020, 50% of the world’s heart patients would be living in India. The biggest reasons of 

cardiovascular disorders are the deposition of harm LDL cholesterol in blood arteries. In 

recent years, herbal drugs have received much attention as an antioxidant and preferred over 

synthetic drugs owing to their safety and efficacy in degenerative disease like myocardial 

infarction (MI). Therefore, attempts are now being focused on to look for efficacy of 

antioxidant-rich herbs that can prevent ISO-induced myocardial damage and maintain redox 

homeostasis of the cell.  

The study provided the scientific evidence for cardioprotective properties and optimal 

dose of seabuckthorn oil in angina and myocardial infarction and also provide evidence for 

the mechanisms involved in cardioprotection by seabuckthorn pulp oil. We estimated very 

interesting results on standardization of SBT pulp and seed oils. 

In the pilot study, the optimal dose of Seabuckthorn (SBT) pulp oil (5, 10 and 20 

ml/kg, p.o.) and seed oil (1 and 2 ml/kg, p.o.) was determined in Isoproterenol (ISO)-induced 

myocardial infarction in rats. The standardized dose of ISO (85 mg/kg) was administered to 

animals for two consecutive days at an interval of 24 hrs following a preventive protocol of 

drug administration for 30 days. On the 31
st
 day, rats were anesthetized and underwent 

surgery to record hemodynamic and left ventricular parameters. After sacrificing the animals, 

the hearts were excised and the homogenate was prepared to determine the lipid peroxidation 

products, TBARS; myocyte injury markers, CK-MB iso-enzyme and LDH; and endogenous 

antioxidants (SOD, catalase and GSH). In addition, the protective role of SBT pulp oil and 

seed oil on ISO-induced myocardial damage was further confirmed by histopathological and 

ultrastructural examinations. SBT pulp oil (10 ml/kg) and seed oil (2ml/kg) produced more 

pronounced protective effects than the other two doses. 

Putting all these parameters together, the optimum dose of SBT pulp oil  

(10ml/kg) and seed oil (2ml/kg) was evaluated in Left Anterior Descending (LAD) coronary 

artery occlusion induced myocardial infarction in rats. SBT pulp oil (10ml/kg) and seed oil 

(2ml/kg) were administered for 30 days. On 31
st
 day, LAD coronary artery occlusion was 

performed for 45 min followed by reperfusion for 60 min. Hemodynamic, biochemical, 

histopathological, ultrastructural, Bax, Bcl-2 and Tumour Necrosis Factor -alpha (TNF-α) 

estimations were performed. SBT pulp oil (10ml/kg) and seed oil (2ml/kg)  treatment 

significantly improved cardiac function by normalizing mean arterial pressure, left 

ventricular pressure (± LV dP/dt max, a marker of myocardial contraction and relaxation), by 
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decreasing left ventricular end-diastolic pressure (a marker of preload), as compared to I/R 

group. Additionally, SBT pulp oil and seed oil significantly ameliorates activities of 

endogenous antioxidants, CK-MB iso-enzyme, LDH and prevented the increase of TNF-α 

and malondialdehyde in myocardium. Furthermore, SBT pulp oil and seed oil also decreased 

Bax expression, and increased Bcl-2 expression.  

Thus, current research provides evidence for the protective effect of SBT pulp (10 

ml/kg) and seed oil (2ml/kg) in experimentally induced myocardial infarction. The findings 

were published in an International Journal of Toxicology, USA (Malik et al., 2012). The 

study, which standardized the dose of seabuckthorn pulp oil and seeds oil in rats, also have 

implications for human beings. 

 

7. Development of feed for animal and poultry from waste 

The seabuckthorn leaves, fruits and seeds are being used for the production of tea, ready to 

serve beverages, squash, syrup, jam and jelly, cosmetics and medicines globally. Due to 

industrial processing, appreciable quantity of wastes in the form of leaf-meal, fruit-pulp and 

seed-waste remains unutilized, which is rich source of protein, amino acids, fat, vitamin A, C, 

D, E, carotenoids, flavonoids and micro-minerals. The scientific and systematic use of these 

industrial  by-products in the feeding systems of different categories of the animals is to  be 

exploited. It is therefore, presumed that if seabuckthorn and its industrial by-products are used 

in livestock feeding system, the different categories of animals may be benefited for the above 

mentioned nutrients. There is a shortage of livestock feeds and fodders for efficient animal  

production. There is about 60% shortage of concentrate feeds and 55% shortage of fodders 

not only in India but also world vide. Therefore, an improvement in the economy of feeding, 

health status, production and reproduction in livestock will lead to the improvement in socio-

economic status of small and marginal farmers of Himachal Pradesh and other Himalayan 

states. 

From the proximate principles and cell wall composition of the different parts of the 

Seabuckthorn plants and from many scientific studies it has been found that seabuckthorn 

(SBT) plant parts like leaves and fruit residues (pulp, seed and pomace) can be used as source 

of animal feed due to presence of  its nutritional components. The different experiments were 

thus carried out to evaluate the addition of these SBT products in the animal feeding regime 

for increasing  animal production in terms of growth, milk, meat and eggs.   

The research trials conducted in mulching animals (cows) and poultry for the 

improvement of milk and egg production respectively carried out first time globally. It was 

found that seabuckthorn leaves and fruit pomace were highly rich in Crude Protein (amino 

acids), total digestible nutrients, vitamins and minerals, which make suitable for development 

of various feeds. For example SBT leaves were rich in crude protein varying from 16 to 24%.  

And in pomace from 9 to 21% CP. Further, under the sub-project, we standardized feed not 

only for the milking animals (cow) and poultry, but also for their offspring also. 

     We standardized various nutrients rich feeds for cows and poultry got interesting and 

highly useful results in terms of considerable improvement of milk production in cow, 

enhancement of egg production and improvement of health of their offspings. For example, it 

was concluded that the SBT leaves can be added in the ration of the milch animals up to 80% 
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protein level without any effect on the rearing of the animals after value addition and increase 

in the milk production, milk protein and milk fat to the tune of 25.78, 23.31 and 23.11% 

respectively. SBT pomace can be added in the diet of the broilers upto 20% level of CP 

replacement levels without any harmful effect on the meat production.  The recommendations 

for development of various feeds for the mulching animal and poultry have been given in 

research achievements separately.  

 The over all, conclusions of the 14 studies carried out using seabuckthorn leaves, cake 

and pomace with the animals and poultry, it was found that the SBT leaves, cake and pomace 

can be used in these animals for increasing the milk production and growth, meat  and egg 

production in the poultry and the results. These the first time that various seabuckthorn 

nutrients rich feeds standardized under the project, have been developed first time in India 

and globally. 

 

7. Process/ Product/Technology/ Value Chain/ Rural Industry 

Developed 

(List partner-wise major Process/ Product/Technology developed and their outcome in 

quantifiable terms)  

S. 

No. 

(Process/Product/Technology/ 

Value Chain/ Rural Industry 

Developed 

Adoption/ Validation/ 

Commercialization, etc. 

Responsible 

Partner 

1 Training of 1730 farmers in 

cultivation of seabuckthorn 

350 farmers took part in 

seabuckthorn cultivation 

CSK HPKV, 

Palampur 

2 Development of 3 high yielding 

seabuckthorn cultivars 

Farmers planted improved cultivars 

in 100 ha 

CSK HPKV, 

Palampur 

3 Improvement of agrotechniques Improved agrotechniques adopted in 

cultivation of seabuckthorn on 100 

ha marginal land 

CSK HPKV, 

Palampur 

4 Improvement of semi-processing 

of seabuckthorn fruit 

Semi-processing of seabuckthorn 

fruits increasing from 833 kg in 

2010 to 4900 kg in 2013 

Lahaul-Spiti 

Seabuckthorn 

Cooperative 

society, 

Keylong, HP 

5 Improvement of processing of 

seabuckthorn products 

Sale of value added products 

increased for juice from 68 bottle in 

2010 to 871 bottles, for RTS from 

654 bottles to 1819 bottles and 

squash from 546 bottles to 3428 

bottles 

Lahaul Potato 

Society, 

Raison, Kullu, 

HP 

Note: Use pro-forma (1,2, 3) for details. 
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8. Patents (Filed/granted) 

S.No. Title of patent 
Inventors by 

(Name & Address) 

Filed/Publsi

hed/Granted 

(No./Date) 

Responsi

ble 

Partner 

1 Methodology for 

preparation of 

seabuckthorn leather 

(Charma papad) 

Dr. YS Dhaliwal, Ranjana 

Verma, Shailza Anand and 

V Singh
1
 

CSK HPKV, Palampur 

 

 

 

Submitted 

CSK 

HPKV, 

Palampur 

2 Process for drying/ 

dehydration of 

seabuckthorn berries  

Dr. YS Dhaliwal, Ranjana 

Verma, Shailza Anand and 

V Singh
1
 

CSK HPKV, Palampur 

 

 

 

Submitted 

CSK 

HPKV, 

Palampur 

3 Methodology for 

extraction of juice/pulp 

from seabuckthorn berries 

Dr. YS Dhaliwal, Ranjana 

Verma, Shailza Anand and 

V Singh 

CSK HPKV, Palampur 

 

 

 

Submitted 

CSK 

HPKV, 

Palampur 

4 Methodologies for 

formulation of feed for 

poultry and cow (2) 

Dr. V.K.Sharma and 

Dr.V.Singh 

 CSK HPKV, Palampur 

Submitted CSK 

HPKV, 

Palampur 

 

9. Linkages and collaborations 

S. No. Linkages 

developed 

(name & 

Address of 

organization) 

Date/Period 

(From- to ) 

Linkage developed Responsible partner 

1 
CSK HPKV, 

Palampur 

 June 2008-

March 2014 

 Standardized various 

technologies for 

improvement of 

seabuckthorn productivity, 

seabuckthorn food 

products, clinical trials on 

anti-microbial and gastric 

ulcer agents and animal 

and poultry feed. 

 Providing training to about 

1400 farmers, self help 

groups, NGOs, foresters, 

horticulturists in 

seabuckthorn propagation, 

plantation and management 

 NGO, Farmers, 

Society, HP 
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 Providing training to 3 

entrepreneurs in semi-

processing of seabuckthorn 

fruits and leaves 

 Provided trainings to 40 

women in preparation of 

seabuckthorn food products 

 Provided 213,000 saplings 

of seabuckthorn to farmers 

through NGO. 

2 
CSK HPKV, 

Palampur 

 June 2008-

June 2012 

 Standardized seabuckthorn 

preparations for cardio-

protection  

 AIIMS, N. Delhi 

3 
CSK HPKV, 

Palampur 

 April 2010-

March 2014 

 Mobilized about 1400 

farmers and field staff of 

developmental agencies for 

training in cultivation of 

seabuckthorn 

 Collected 213000 saplings 

of seabuckthorn and 

distributed to 350 farmers in 

25 villages of Lahaul 

 Supervised the cultivation 

of seabuckthorn in 100 ha 

  

 NGO, Lahaul Kala 

Sangam Avam 

Rojgar Manch, 

Jhalma,  L&S, HP 

4 
CSK HPKV, 

Palampur 

 June 2008-

March 2014 

 Motivated the farmers for 

cultivation of seabuckthorn 

on the marginal lands  

 Awareness creation through 

meetings of farmers 

 Did semi-processing of 

seabuckthorn (14083 kgs) 

,which it sold to private 

sector. 

 L&S Seabuckthorn 

Cooperative  Society, 

Keylong 

5 
NGO, Lahaul 

Kala Sangam 

Avam Rojgar 

Manch, 

Jhalma,  L&S 

 April 2010-

Macrh 2013 

 Planted about 213,000 

saplings of seabuckthorn in 

100  ha of marginal lands in 

Lahaul  

 Collected and supplied 

seabuckthorn fruits (14083 

kgs) to Farmers society 

 350 farmers of 

Lahaul 
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6 
NGO, Lahaul 

Kala Sangam 

Avam Rojgar 

Manch, 

Jhalma,  L&S 

 April 2010-

Macrh 2013 

 Contributed in collection of 

seabuckthorn cuttings, 

preparation of soil mixture, 

plantation of seabuckthorn 

saplings on marginal land in 

Lahaul 

 Self help groups 

7 
L&S 

Seabuckthorn 

Cooperative  

Society, 

Keylong 

 April 2010-

Macrh 2013 

 Lahaul Potato Society, Raison 

produced and marketed  2170 

bottles of juice, each of 650 ml, 

4139 bottles of RTS (200 ml 

capacity) and 8781 swash 

bottles (700 ml) and earned a 

total income of Rs.6,71,011/- 

 Lahaul Potato 

Society, Raison 

8 
CSK HPKV, 

Palampur 

 2012-2017  Collaboration signed with 

Seabuckthorn company (1)  on 

marketing of seabuckthorn 

products prepared on 

seabuckthorn plantation 

 Shimla Hills Pvt. 

Ltd., Shimla 

9 
CSK HPKV, 

Palampur 

 June 2008-

March 2014 

 Doing mass propagation of 

seabuckthorn for plantation on 

soil erosion prone sites in 

Lahaul 

 Forest Department, 

Keylong, Lahaul 

10 
CSK HPKV, 

Palampur 

 June 2008-

March 2014 

 Motivating farmers to take up 

seabuckthorn for plantation on 

marginal lands 

 District 

Administration, 

Keylong 

 

 

10. ENVIRONMENTAL SAFEGUARD: ACTIVITIES, IMPACT AND 

MITIGATION MEASURES 

Environmental 

Activities Positive effects Negative effects 

Mitigation 

measures 

(Negative 

impact) 

Propagation of 

seabuckthorn 

Marginal lands used 

for nurseries raising 

(80,000 saplings0, 

which has helped in 

conservation of 

degraded lands. 

NIL NIL 

Seabuckthorn Improved soil nil nil 
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plantation conservation in the dry 

slopes.  

Improved grass 

production. 

Fruit harvesting 

(14,083 kgs) 

- Damaged 

partially some 

plants of 

seabuckthorn by 

hitting by sticks 

Standardized a 

high efficient fruit 

harvester, which 

harvest fruits 2.5 

times higher than 

traditional method 

without damage 

to plants and 

distributed to 40 

farmers in 

October 2014. 

Semi-processing of 

seabuckthorn(14,083 

kgs) 

Motivated the 350 

farmers to raise new 

seabuckthorn 

plantations on 

community lands 

,which will help in 

environmental 

conservation 

nil nil 

     SOCIAL SAFEGUARD: ACTIVITIES, IMPACT AND MITIGATION MEASURES 

Social 

Activities Positive effects Negative 

effects 

Mitigation 

measures 

(Negative impact) 

Propagation and 

distribution of  

213,000 

seabuckthorn 

plants to farmers 

in 25 villages of 

Lahaul 

Created employment 

opportunities for some skilled and 

many unskilled youths in Lahaul. 

- - 

Seabuckthorn 

cultivation in 

100 ha and 

semi-processing  

Becoming an additional source of 

income for marginal farmers 

(350) in 25 villages in Lahaul, as 

fruiting has started the plantations 

of seabuckthorn, and farmers will 

start selling the fruits on full 

bearing (atleast 100 tons) to 

- - 
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private sector. 

 Improved the availability of 

fodder and fuel and fruits and 

finally improve the economy of 

the area. 

May be in 

conflict with 

the apple 

plantation in 

some localities 

Stressed upon to 

grow seabuckthorn 

in areas where the 

apple plantations 

are not possible 

 

 

11. Constraints, if any and remedial Measures taken 

1. Non-Cooperative NGO: The first NGO, Ecosphere, Kaza, Spiti was made partner, as it 

had long experience in mobilizing the farmers. It was assigned the work to mobilze the 

farmers and distribute the plants to farmers. It did not turn for 1 year (2008-9). NOGO’s mai 

ncompaint was that ICAR did not approve the component of project for Spiti. It took 1 year 

by ICAR in changing the NGO, which badly affected the work of training of farmers and 

consequently the first plantations of seabuckthorn in 2010. The new NGO, Lahaul Kala 

Sangam Avam Rojgar Sarjan March, Jhalma, Lahaul, although worked hard, but it was 

unprofessional in dealing the documentation of their project work, which caused delay in 

release of funds by NAIP to NGO. Further, switched off their phone for long durations, when 

we pressed them for timely submission of their documents to NAIP. District administration 

was involved, which pressurized the NGO to cooperate in the implementation of project.  

2. Uncertainties of helicopter flights: Due to bad weather conditions, usually, there were 

delays in flights of helicopter from Kullu to Lahaul, hence delay in timely reaching of 

research staff to university farm at Kukumseri, which caused delay in timely raising of 

nurseries at university farm at Kukumseri, Lahaul, which badly affected the survival rates in 

some years. Further, there were uncertainties in getting the booking of flights timely due to 

political interference. DC, Lahaul-Spiti was convinced and helped in getting the seats in 

helicopter. Now a tunnel is under construction for 12 months connectivity to the region. 

3. Interference in appointment of research staff: In some of the appointments of 

RAs/SRFs, there was political interference. CPI made appointments on the basis of merit, 

which annoyed the then MLA of the project implanting area. He created a lot of noises of 

corruption in the local media, which badly affected the moral of CPI and team. All the 

inquiries cleared the CPI and team. However, no support came to us from any corner. We 

decided to challenge the wrong news of the press media and organized the huge workshop of 

600 farmers for about the finance and work done in the project. The local MLA became 

defence and lost the election too. Farmers appreciated the work done in the project. The new 

MLA realized the importance of our work and cooperated in the implantation of the project. 
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12.  Publications  

A. Research papers in peer reviewed journals. Details as per the guidelines for citation of 

publications  (Annexure I) 

S. 

No. 

Authors, Title of the paper,   

Name of Journal, Year, Vol. & Page No. 

NAAS 

Ratings  

Responsible 

Partner 

1.  Verma H, Chahota R, Palial A and Sharma M. 2011. 

Antibacterial properties of seabuckthorn (Hippophae 

rhamnoides L.) leaf extracts against common skin and 

wound bacteria. Indian Journal of  Veterinary Research. 

20(1): 38-41. 

 

3.6 CSK HPKV, 

Palampur 

2.  Verma H, Chahota R, Palial A, Patil R D, Sharma A, 

Kuradey N P and Sharma M. 2012. Effect of seabuckthorn 

(Hippophae L.) leaf extract and seed oil on infected 

cutaneous wound healing process in rabbit model. Indian 

Journal of  Animal Sciences. 82 (1): 54-55. 

 

6.6 CSK HPKV, 

Palampur 

3.  Dogra R, Tyagi S P and Kumar A. 2013. Efficacy of 

Seabuckthorn (Hippophae rhamnoides) oil vis-à-vis other 

standard drugs for management of gastric ulceration and 

erosions in dogs. Vet. Med. Int. (2013), Article ID 176848, 

11 pages. 

- CSK HPKV, 

Palampur  

4.  Malik S, Goyal S, Ojha S K, Bharti S, Nepali S, Kumari S, 

Singh V and Arya D S. 2011. Seabuckthorn Attenuates 

Cardiac Dysfunction and Oxidative Stress in Isoproterenol-

Induced cardio toxicity in rats. International Journal of 

Toxicology  30: 671 

7.5 All India 

Institute of 

Medical 

Sciences, 

New Delhi. 

5.  Verma H, Sharma M, Chahota R and Palial A. 2013. 

Assessment of antimycotic activity of seabuckthorn 

(Hippophae rhamnoides) leaf exacts against common fungi 

associated with skin dermatitis. Vet. World   6(4): 205-208. 

4.0 CSK HPKV, 

Palampur 

 

 

B. Books/ Book chapters/ Abstracts/ Popular articles,  Brochures, etc. 

S. 

No. 

Authors, Title of the papers   

Name of Book/ Seminar/ Proceedings/Journal, Publisher, Year, Page No. 

Respo

nsible 

Partn

er 

 Books 

1. Virendra Singh et al. 2010. Seabuckthorn: An Introduction, p 60,  CSK HPK 

V, Palampur. 

2. Virendra Singh et al. 2011. Seabuckthorn (Hippophae L.): Emerging Trends 

CSK 

HPK

V 
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in Production to Consumption. Souvenir and Abstracts of National 

Conference. Feb. 16-18, 2010. CSK HPKV, Palampur, 82p.  

3. Virendra Singh et al. 2011. Seabuckthorn (Hippophae L.): Emerging Trends 

in R&D on Health Protection & Environmental Conservation. Proceedings of 

National Conference. Dec. 1-3, 2011, CSK HPKV, Palampur, 324p.  

4. Virendra Singh et al. 2013.Chharma (Seabuckthorn) Ka Vagyanik Vidhi Se 

Bag Lagana, 48p. 

 Papers in Proceedings of National Conferences on Seabuckthorn 

1. Kumar A, Rana R K, Pathania P, Kumar P, Singh V and Manuja S. 2011. 

Rejuvenation of wild stands of seabuckthorn plant stands for increasing 

productivity under dry temperate conditions in Lahaul and Spiti district of 

HP. (in) Proceedings of National Conference on Seabuckthorn: Emerging 

trends in R & D on health protection and environmental conservations, held 

during 1-3 December 2011 at CSK HPKV Palampur, India, pp. 30-31. 

2. Kumar, R. Saini, J P, Pathania, P and Singh V. 2011. Impact of N & P doses 

on the yield of improved forages grown alongwith Seabuckthorn 

(Hippophae rhamnoides) in dry temperate zone of Lahaul-Spiti. (in) 

Proceedings of National Conference on Seabuckthorn: Emerging trends in 

R & D on health protection and environmental conservations, held during 

1-3 December 2011 at CSK HPKV Palampur, India. 

3. Sharma M, Chahota R, Palial A and Singh V. 2011.Comparative 

antimicrobial activities of leaf extracts of Hippophae rhamnoides and 

Hippophae salicifolia species of seabuckthorn against bacterial pathogens 

associated with skin and wound infections of livestock of Himachal 

Pradesh. (in) Proceedings of National Conference on Seabuckthorn: 

Emerging trends in R & D on health protection and environmental 

conservations, held during 1-3 December 2011 at CSK HPKV Palampur, 

India, pp.136-140. 

4. Lal M, Devi R, Singh V and Rana R K.2011. Study on morphological 

variations in H. tibetana population growing in Himachal Pradesh. 

(in)Proceedings of National Conference on Seabuckthorn: Emerging trends 

in R & D on health protection and environmental conservations, held 

during 1-3 December 2011 at CSK HPKV Palampur, India, pp. 68-74. 

5. Kumar P, Sharma S, Sharma P C, Rana R K, Sharma S, Manuja S, Singh A 

and Paul Y S. 2011. Diseases of seabuckthorn (H. sps) in Lahaul and Spiti 

district of HP. (in) Proceedings of National Conference on Seabuckthorn: 

Emerging trends in R & D on health protection and environmental 

conservations, held during 1-3 December 2011 at CSK HPKV Palampur, 

India, pp. 37-40. 

6. Rana R K, Singh A, Lal M, Dhaliwal Y S, Kumar P, Kumar A, Sharma S, 

Manuja S and Singh V.2011. Ecology, distribution and potential of 

Hippophae salicifolia population of Lahaul and Spiti district of Himachal 

CSK 

HPK

V 



60 

 

Pradesh. (in) Proceedings of National Conference on Seabuckthorn: 

Emerging trends in R & D on health protection and environmental 

conservations, held during 1-3 December 2011 at CSK HPKV Palampur, 

India, pp. 303. 

7. Saini, J P, Kumar, R, Pathania, P and Singh V. 2011. Introduction and effect 

of improved forages alongwith Seabuckthorn in cold desert areas of 

Himachal Pradesh. (in) Proceedings of National Conference on 

Seabuckthorn: Emerging trends in R & D on health protection and 

environmental conservations held during 1-3 December 2011 at CSK 

HPKV Palampur, India. 

8. Sharma V K. 2011. To increase the poultry broiler production by probiotics 

addition in the seabuckthorn cake based rations. National conference on 

seabuckthorn (Hippophae L.): Emerging trends in R & D on health 

protection & environmental conservation. Held at CSKHPKV, Palampur 

from December 1-3, 2011:228-234. Sharma V.K. Effect of seabuckthorn 

cake on rumen metabolites and microbial population in cattle. (in) 

Proceedings of National Conference on Seabuckthorn: Emerging trends in 

R & D on health protection and environmental conservations,  held during 

1-3 December 2011 at CSK HPKV Palampur, India, pp. 235-241. 

9. Sharma, S K, Sharma, P C and Kumar, P. 2011. Status of insect-pests of 

seabuckthorn and their nature of damage in Lahaul valley of Himachal 

Pradesh. (in) Proceedings of National Conference on Seabuckthorn: 

Emerging trends in R & D on health protection and environmental 

conservations, held during 1-3 December 2011 at CSK HPKV Palampur, 

India, pp. 32-36. 

10. Thakur D R, Guleria J S and Kumar A and Jaryal A. 2011. Role of 

Seabuckthorn on Socio-Economic and Environmental Conservation in Cold 

Desert Himalayas. (in) Proceedings of National Conference on 

Seabuckthorn: Emerging trends in R & D on health protection and 

environmental conservations, held during 1-3 December 2011 at CSK 

HPKV Palampur, India. 

11. Singh V, Gupta  R K, Armughan C, Sawhney  S C, Rana R K, Singh A, Lal 

M, Devi, R  and Sharma N. 2011. Biochemical evaluation of H salicifolia 

and H mangolica. as horticulture crop in dry temperate Himalayas. (in) 

Proceedings of National Conference on Seabuckthorn: Emerging trends in 

R & D on health protection and environmental conservations, held during 

1-3 December 2011 at CSK HPKV Palampur, India, pp.75-92. 

12. Vatsa D K and Singh
 
V. 2011. Design, Development and Evaluation of 

Seabuckthorn Fruit Harvesting Devices/Tools. (in) Proceedings of National 

Conference on Seabuckthorn: Emerging trends in R & D on health 

protection and environmental conservations, held during 1-3 December 

2011 at CSK HPKV Palampur, India. 

13. Dhaliwal Y S, Verma R, Anand S,  Rana R K and Singh V.2011. Nutritional 
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characteristics of seabuckthorn berries procured from Spiti valley. (in) 

Proceedings of National Conference on Seabuckthorn: Emerging trends in 

R & D on health protection and environmental conservations, held during 

1-3 December 2011 at CSK HPKV Palampur, India, pp.114-118. 

 

 

13. Media Products developed/disseminated 

S.No. CD, Bulletins, Brochures, etc. 

(Year wise); title  

No. of 

copies 
Distribution 

Responsible 

partner 

1)  Booklet on “Seabuckthorn-An 

Introduction”. 2010. CSK HPKV, 

Palampur, 60p 

500 300 

CSK 

HPKV, 

Palampur 

2)  Brochure on Achievements of NAIP 

Project on “A value chain on 

seabuckthorn” 6p. CSK HPKV, 

Palampur, 2009 

500 450 

CSK HPKV 

3)  Brochure on “Achievements of NAIP 

Project on “A value chain on 

seabuckthorn” 12p. CSK HPKV, 

Palampur, 2011 

500 200 

CSK HPKV 

4)  Brochure on “Achievements of NAIP 

Project on “A value chain on 

seabuckthorn” 12p. CSK HPKV, 

Palampur, 2013 

500 300 

CSK HPKV 

5)  CD on “Propagation and cultivation of 

seabuckthorn”. CSK HPKV, Palampur 

25 15 CSK HPKV 

6)  CD on “Achievements of Achievements 

of NAIP Project on “A value chain on 

seabuckthorn”. CSK HPKV, Palampur, 

4p. 

25 12 CSK HPKV 

7)  Y S Dhaliwal, Ranjana Verma, Shailza 

Anand and V Singh. Seabuckthorn based 

value added products. Pamphlets, 2011, 

2013, 4p. Pamphlet. 

500 450 CSK HPKV 

8)  V. Singh & R.K.Rana. 2011. Cultivation 

methods of seabuckthorn. CSK HPKV, 

Palampur, Pumphlet. 

1500 1400 CSK HPKV 

9)  Mandeep Sharma, R. Sachota. 2013. 

Pamphlet on  “Development of Anti-

microbial Agents for Skin and Wound 

Infections of Animals”. CSK HPKV, 

Palampur, 4p. Pumphlet. 

500 400 CSK HPKV 
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10)  R.K.Rana and V. Singh. 2013.  “Russian 

Method of Fast 

Propagation of Seabuckthorn through 

Soft Wood Cuttings”. CSK HPKV, 

Palampur, 4p. Pamphlet. 

500 400 CSK HPKV 

11)  S.P.Tyagi and V. Singh 2013.  

“Utilization of seabuckthorn in 

the healing and prevention of 

gastric erosions and ulcers in 

animals” ”. CSK HPKV, 

Palampur, 4p. Pumphlet. 

500 450 CSK HPKV 

12)  V. Singh, R.K.Rana and L.K.Sharma 

2013.  “Seabuckthorn (Hippophae 

salicifolia) cultivar “Tashi” as a 

commercial crop of cold desert of 

Himachal Pradesh”. CSK HPKV, 

Palampur, 4p. Pamphlet. 

500 450 CSK HPKV 

13)  D.K.Vatsa and V. Singh 2013. 

“Seabuckthorn Harvesting Tools ”. CSK 

HPKV, Palampur, 4p. Pamphlet. 

500 450 CSK HPKV 

14)  V.K.Sharma and V.Singh 2013. 

“VALUE ADDED ANIMAL FEED 

PRODUCTS FROM 

SEABUCKTHORN”. CSK HPKV, 

Palampur, 4p. Pamphlet 

500 450 CSK HPKV 

15)  Pardeep Sharma 2013.  “Diseases and 

their management of seabuckthorn”. 

CSK HPKV, Palampur, 4p. Pamphlet 

500 300 CSK HPKV 

16)  Sanjay Sharma, PC.Sharma and V. Singh 

2013. Control measures of serabuckthorn 

pests. CSK HPKV, Palampur, 4p. 

Pamphlet 

500 450 CSK HPKV 
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14.  Meetings/Seminars/Trainings/Kisan Mela etc. organized 

S. No. Details of 

Meetings/Seminars/ 

Trainings, etc. 

Duration 

(From-To) 

No. of 

Personnel 

Trained 

Budget 

(Rs.) 

Organizer  

(Name & 

Address) 

1.  National Conference on 

“Seabuckthorn: Emerging 

Trends in Production to 

Consumption” organized 

at CSKHPKV, Palampur  

16.02.10-

18.02.10 

 

 

200 2,10,500 Dr.Virendra Singh 

CSKHPKV, 

Palampur 

2.  National Conference on 

“Seabuckthorn 

(Hippophae L.): Emerging 

trends in R&D on health 

protection& 

environmental 

conservation” held at CSK 

Himachal Pradesh Krishi 

Vishvavidayalaya, 

Palampur  

1.12.11 -

3.12.11 

200 2,35,000 Dr.Virendra Singh 

CSKHPKV, 

Palampur 

3.  Workshop of  NAIP 

Project on “A value chain 

on seabuckthorn”  at 

Bhunter (Kullu) 

13.2.11 300 35,000 Dr.Virendra Singh 

CSKHPKV, 

Palampur 

4.  Workshop of  NAIP 

Project on “A value chain 

on seabuckthorn”  at 

Bhunter (Kullu) 

3.3.13 300 35,000 Dr.Virendra Singh 

CSKHPKV, 

Palampur 

5.  Training camp on 

“Scientific collection and 

harvesting methods and 

value added products from 

seabuckthorn” at Regional 

Centre of National 

Afforestation and Eco-

Development Board, 

Jadavpur University, 

Kolkata. 

12.7.11-

16.7.11 
6  

Dr. Y.S. Dhaliwal, 

CSKHPKV, 

Palampur 

6.  Training camp on 

“Seabuckthorn Product 

development and their 

value addition”  at Kullu  

13.12.11  

30 

 

10,000 

 

 

Dr. Y.S. Dhaliwal, 

CSKHPKV, 

Palampur 
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7.  One day Training 

workshop on “Value 

addition of Seabuckthorn” 

organized for ladies of 

Mahila Mandal of Lahual 

and Spiti at Village Badah-

Gompa,  District Kullu. 

29.3.11 35 10,000 

 

Dr. Y.S. Dhaliwal, 

CSKHPKV, 

Palampur 

 

15.  Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

S. 

No. 

Details of 

Meetings/Seminars/ 

Trainings/Radio talk, 

etc.(Name &Address) 

Duration 

(From-To) 

Budget 

(Rs.`) 

Participant  

(Name & Address) 

1 4
th 

International 

Seabuckthorn Association 

Conference (ISA-2009), 

held at Belokuriha (Altai 

Region), Russia. 

1.9.09-6.9.09 78,0446 Dr. Virendra Singh, 

CSKHPKV, Palampur 

2 4
th 

International 

Seabuckthorn Association 

Conference (ISA-2009), 

held at Belokuriha (Altai 

Region), Russia. 

1.9.09-6.9.09 1,03,504 Dr. D.K. Vatsa, CSKHPKV, 

Palampur 

3 National Conference on 

“Seabuckthorn: Emerging 

Trends in Production to 

Consumption” held at 

CSKHPKV, Palampur  

16 .2.10-

18.2.10 

36,000.00  Dr. Virendra Singh,  Dr. 

V.K. Sharma,  Dr. Mandeep 

Sharma,  Dr. Y.S. Dhaliwal,  

Dr. S.P. Tyagi,  Dr. D.R. 

Thakur,  Dr. D.K.Vatsa,  Dr. 

J.P. Saini, Dr.A.R. Khan, 

Dr. Bhupinder Singh, Dr. 

Sanjay Sharma, Dr. R.K 

Sharma, CSKHPKV, 

Palampur 

4 National Conference on 

Seabuckthorn held at 

DIPAS, DRDO, New Delhi.  

21.11.10-

22.11.10 

6,000.00 Dr. Virendra Singh and Dr. 

Pawan Pathania (Co-PI),  

CSKHPKV, Palampur 

5 National Conference on 

“Seabuckthorn: Emerging 

trends in R & D on health 

protection and 

environmental 

conservations” held at CSK 

 1.12.11-

3.12.11 

36,000.00 Dr. Virendra Singh,  Dr. 

V.K. Sharma,  Dr. Mandeep 

Sharma,  Dr. Y.S. Dhaliwal,  

Dr. S.P. Tyagi,  Dr. D.R. 

Thakur,  Dr. D.K. Vatsa,  

Dr. J.P. Saini, Dr.A.R. 



65 

 

HPKV Palampur Khan, Dr. Bhupinder Singh, 

Dr. Sanjay Sharma, Dr. R.K 

Sharma, CSKHPKV, 

Palampur 

 

16. Trainings/ visits undertaken (National/ International) 

S. 

No. 

Name, 

Designation and 

Address of 

the Person 

Place of 

Training  

Area of Training Time and 

Duration 

Total 

Cost 

(Rs.`) 

1 Dr. V. K. Sharma,  

(Co-CPI), 

CSKHPKV, 

Palampur 

NAARM, 

Hyderabad  

Management 

development 

programme on “Public-

private partnership for 

innovation in 

Agriculture field” 

7 days, 

15.10.08 to 

21.10.08 

- 

2 Dr. V. Singh, CPI 

CSKHPKV, 

Palampur 

IIM, Lucknow   Training on 

“Leadership for 

Innovation in 

Agriculture” 

5 days,  

22.12.08  to 

26.12.08 

- 

3 S.P. Tyagi, (Co-

CPI),  

CSKHPKV, 

Palampur 

IIM, Lucknow   Training on 

“Leadership for 

Innovation in 

Agriculture” 

5 days,  

21.02-11-

25.02.11 

- 

4 Dr. V. Singh, CPI 

& Dr.Mandeep 

Sharma, Co-CPI, 

CSKHPKV, 

Palampur 

NAARM, 

Hyderabad 

Workshop on 

“Leadership for 

Transition to NAIS” 

5 days, 

17.11.09-

21.11.09 

- 

5 Dr. V. Singh, CPI 

Dr VK Sharma, 

Co-CPI 

Ms Monika 

Sharma, Office 

Assistant 

CSKHPKV, 

Palampur,  

Sh. Sachin Arora, 

AIIMS, Delhi 

NDRI, Karnal  2 days training/ 

workshop for consortia 

partners on  

“Procurement related 

matter and financial 

management Systems”  

2 days, 

 03.02.09 to 

04 .02.09 

- 
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6 

 

Dr. R.K. Rana 

SMS   

(Pomology), 

KVK Kukumseri 

Lisavenko 

Institute of 

Horticulture for 

Siberia, Barnaul, 

Russia 

Training on 

“Seabuckthorn 

Breeding and 

Production” 

15 days, 

27.6.11 to 

11.7.11 

200,000 

7 Y S Dhaliwal, 

Co-CPI 

CSKHPKV, 

Palampur 

 National training on 

“Leadership Transition 

to NAIS”  

6 days, 

1.7.11 -6.7.11 

 

   

8

  

Dr V. Singh, CPI 

 

NAARM, 

Hyderabad 

Workshop on 

“Scientific report 

Writing and 

Presentation”   

4 days,  

06-09.12-

09.03.12. 

- 

 

17.  Performance Indicators (from inception to completion) 

S. 

No. 
Indicator Total No. 

1.  No. of production technologies released and/or adopted  15 

2.  No. of processing technologies released and/or adopted  28 

3.  
Number of technologies/products commercialized based on NAIP 

research  
4 

4.  No. of new rural industries/enterprises established/ upgraded  2 

5.  No. of product groups for which quality grades developed and agreed  4 

6.  
Total no. of private sector organizations (including  NGOs) 

participating in consortium  
3 

7.  No. of farmers involved in consortia activities  350 

8.  
Total number of farmers’ group developed for marketing and 

processing  
28 

9.  
Number of patent/intellectual property protection applications filed 

based on NAIP research  
5 

10.  
Number of patents/intellectual property protections granted/published 

based on NAIP research 
- 

11.  Number of scientists trained overseas in the frontier areas of science   1 

12.  
Number of scientists trained overseas in consortium-based subject 

areas 
1 

13.  No. of scientists participated in conference/seminar etc. abroad 2 

14.  No. of training organized/ farmers trained 

Traini

ng 

No.44 

Farmers 

No. 1730 

15.  Success stories  3 

16.  Incremental employment generated (person days/year/HH): 6420  
Baseline Final 

nil 1017 
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17.  
Increase in income of participating households (` per annum): Rs. 

495775 

Baseline Final 

nil Rs. 17,706 

18.  Number of novel tools/protocols/methodologies developed 43 

19.  Publications   

 Articles in NAAS rated journals 5 

 Articles in other journals 13 

 Book(s) 3 

 Book chapter(s) 4 

 Thesis 25 

 Popular article (s) (English)  3 

 Newspaper article(s) - 

 Seminar/Symposium/Conference/Workshop Proceedings 2 

 Technical bulletin(s) 2 

 Manual(s) - 

 CDs/Videos 2 

 Popular article(s) in other language - 

 Folder/Leaflet/Handout 12 

 Report(s) 9 

 

18.  Status of employment generation (man-days/year) 

Lead centre/ 

Co-partners 

Employment generation upto 

March 2014 

Employment generation during April 

2013 to Macrh 2014 

CSK HPKV, 

Palampur 

5450 mandays 900 mandays 

L&S Seabuckthorn 

Cooperative Society, 

Keylong 

650 mandays 125 mandays 

Total 6100 1025 

 

19. Assets Generated: 

(i). Equipments/Vehicles/Research facilities  

S.No. Lead centre/ 

Co-partners 

Equipment (Make & 

Model) 

Year of 

purchase 

Amount spent 

(` in lakhs) 

1 CSK HPKV, Himachal 

Pradesh, India 

Computers (4) 

 

2008-2009 1.99933 

2 CSK HPKV, Himachal 

Pradesh, India 

Digital Camera (5) 2008-2009 1.39920 

3 CSK HPKV, Himachal 

Pradesh, India 

Fibre–tech  2009-2010 2.27342 

4 CSK HPKV, Himachal Fibre–tech accessories 2008-2009 0.71408 
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Pradesh, India (Weighing balance, 

Invertor, Modular 

Rack, UPS)  

5 CSK HPKV, Himachal 

Pradesh, India 

Air filtration and 

temperature control 

units 

2008-2009 0.81650 

6 CSK HPKV, Himachal 

Pradesh, India 

Battery Brooder 2008-2009 1.50000 

7 CSK HPKV, Himachal 

Pradesh, India 

BOD Incubator  March 2009 1.02152 

8 CSK HPKV, Himachal 

Pradesh, India 

Digital Copier 2008-2009 0.64818 

9 CSK HPKV, Himachal 

Pradesh, India 

Digital Water Bath 2008-2009 0.24975 

10 CSK HPKV, Himachal 

Pradesh, India 

Digital weighing scale 2008-2009 0.13500 

11 CSK HPKV, Himachal 

Pradesh, India 

Electricity Inverter 

system 

2008-2009 1.27 

12 CSK HPKV, Himachal 

Pradesh, India 

Fermentation Unit 

with accessories 

2008-2009 4.78125 

13 CSK HPKV, Himachal 

Pradesh, India 

Printer (3) 2008-2009 0.29885 

14 CSK HPKV, Himachal 

Pradesh, India 

GPS System 18.3.09 0.09281 

16 CSK HPKV, Himachal 

Pradesh, India 

Heat Exchanger 2008-2009 1.24988 

17 CSK HPKV, Himachal 

Pradesh, India 

Hot air oven 16.3.2009 0.37772 

19 CSK HPKV, Himachal 

Pradesh, India 

Juicer Screw Type 

with accessories 

2008-2009 0.27956 

20 CSK HPKV, Himachal 

Pradesh, India 

Lap Top  2008-2009 0.52500 

21 CSK HPKV, Himachal 

Pradesh, India 

LCD projector  2008-2009 0.76500 

23 CSK HPKV, Himachal 

Pradesh, India 

Microscope March 2009 2.49750 

24 CSK HPKV, Himachal 

Pradesh, India 

Mini Essential Oil 

Distilation Apparatus 

2008-2009 0.36259 

 

25 CSK HPKV, Himachal 

Pradesh, India 

Multimedia Projector 2008-2009 0.64125 

26 CSK HPKV, Himachal 

Pradesh, India 

Multipurpose Bench 

Top Centrifuge 

2008-2009 2.97743 
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27 CSK HPKV, Himachal 

Pradesh, India 

Rotary vacuum 

evaporator 

2008-2009 0.55170 

 

30 CSK HPKV, Himachal 

Pradesh, India 

Spectrophotometer 

 

2008-2009 0.499900 

 

32 CSK HPKV, Himachal 

Pradesh, India 

Stirred Water Bath 2008-2009 0.99956 

 

33 CSK HPKV, Himachal 

Pradesh, India 

Tea Processing Unit 

(Table Unit) 

2008-2009 1.78875 

 

34 CSK HPKV, Himachal 

Pradesh, India 

Top Loading 

Electronic Balance 

2.3.2009 0.54979 

35 CSK HPKV, Himachal 

Pradesh, India 

UPS 2008-2009 0.14144 

36 CSK HPKV, Himachal 

Pradesh, India 

Veterinary automatic 

blood cell counter (BC 

2800, Mindray, China) 

2008-2009 4.57600 

 

37 CSK HPKV, Himachal 

Pradesh, India 

Video-Gastro-

Duodenoscope (60914 

PKS, Karl Storz, 

Germany) 

2008-2009 9.98540 

 

38 CSK HPKV, Himachal 

Pradesh, India 

Air and water bacterial 

filtration and 

temperature control 

units (Ultra, Kent/ 

Lexus, Usha/ Vertis 

gold, Voltas, India) 

2008-2009 0.21970 

39 The Lahaul Spiti 

Seabuckthorn, Co-operative 

Marketing Society (NAIP), 

Keylong Distt. Lahaul Spiti 

(H.P.) 

Computer 

 

2008-2009 0.31650 

 

40 The Lahaul Spiti 

Seabuckthorn, Co-operative 

Marketing Society (NAIP), 

Keylong Distt. Lahaul Spiti 

(H.P.) 

Printer All in one & 

Speaker 

 

2008-2009 0.17500 
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WORKS: 

S. 

NO. 
NAME OF THE 

ITEM APPROVED 

IN SANCTION 

LETTER* 

ESTIMATED 

COST 
NAME OF 

ITEMS 

PURCHASED 

VALUE OF 

PURCHASE 
DATE OF 

PURCHASE  
ORDER 

1. Renovation / works   
154600 

Renovation / 

works   
123300 31.03.10 

2. Lab storage cum 

working shelf 21375 
Lab storage cum 

working shelf 
21375 30.3.2009 

3 Lab work station 
27000 

Lab work station 27000 30.3.2009 

4. Renovation wood 

works 

NA 

Renovation 

wood works 
48375 26/03/09 

5 Other renovation 

works 
Other 

renovation 

works 

248850 30/03/09 

 TOTAL 300000  297225  

 GRAND TOTAL 502975  468900  

 

20.  Awards and recognitions:  Dr. Virendra Singh, CPI honoured with 

S. 

No. 

Name, 

Designation, 

Address of 

the Person 

Award/ Recognition 

(with Date) 

Institution/ Society 

Facilitating (Name & 

Address) 

Responsible  

Partner 

1 Dr. Virendra 

Singh, Professor, 

CPI, CSK HPKV, 

Palampur 

“Outstanding Research 

Contribution Award on 

Seabuckthorn” by 

International 

Seabuckthorn 

Association, Beijing 

conferred on 4.9.11 at 

Xining, China. 

 

International Seabuckthorn 

Association, International 

Centre for Research & 

Training, Beijing, China 

 

 

 

 

 

 

CSK HPKV,  

Palampur 

2 Dr. Virendra 

Singh, Professor, 

CPI, CSK HPKV, 

Palampur 

“Golden Jublee 

Endowment Visiting 

Fellowship Award” on 

8.3.13. 

Institute of Chemical 

Technology, Mumbai 

CSK HPKV,  

Palampur 
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21.  Action taken for post NAIP sustainability of the sub-project 

activities 

1. An infrastructure has been developed for providing training to farmers/NGOs through 

projector, posters, booklets, films, CDs along with a net work of farmers. 

2. We have selected high yielding (5.5 kgs fruit/plant) 1 genotype of H. salcifolia richest 

in the world in vitamin C and oil rich in omega fatty acids and leaves rich in flavonoids. 

It is marinated in mother orchards for future use. 

3. An infrastructure has been developed for mass propagation of seabuckthorn upto 

1,00,000 plants of seabuckthorn per year. 

4. Conservation of selected forms of the seabuckthorn in filed gene bank will be helpful in 

providing the cuttings for raising quality planting materials in future. 

5. An MOU has been signed with private sector for transfer of technologies on value 

added products (Seabuckthorn food products), once 100 ha plantation comes under 

fruiting in 2-3 years. 

6. The technology of use of seabuckthorn leaves and cake has been transferred to the feed 

manufacturing unit of metabolic stall of College of Veterinary & Animal Sciences, 

Palampur -176062 (HP) where cattle and poultry feed are manufactured to be supplied 

to the different Govt. and private agencies along with the local farmers.   

7. A project  proposal of Rs.25 crores on seabuckthorn has been submitted to MOEF 

under national Mission on Seabuckthorn. 

8. A project of Rs.40 lakhs has been approved by DST to import of thornless and high 

yielding seabuckthorn varieties from Russia. 

9. A project of Rs.40 lakhs has been submitted to DBT for mass propagation of improved 

seabuckthorn. 

10. A mega project of Rs.25 crores submitted on seabuckthorn to MOEF for large scale 

propagation and development of value chain. 

 

22. Possible Future Line of Work 

1. Upscaling the success story on value chain on seabuckthorn: In order to upscale this 

success story of NAIP-sub project on “A value chain on seabuckthorn”, results of the model 

will be shared with Forest, Horticulture and other departments in the state and other 

Himalayan states of the country. The Forest Department has submitted a mega project 

proposal on mass cultivation with an investment of Rs.250 crores to MOEF. 

2. Mass propagation of improved seabuckthorn: High yielding selection (5.5 kg/plant) of 

seabuckthorn (Hippophae salicifolia), rich in vitamin C (930 mg/100g)  will be mass 

propagated (aleast 50,000 per year) and supplied to farmers, forest department and NGOs for 

cultivation on marginal lands. As leaves have potential in health and tea industry, a selection 

of male seabuckthorn (Hippophae rhamnoides ssp. turkestanica) will also be propagated and 

provided to farmers, depending on the demand in market.  

3. Evaluation and mass propagation of Russian seabuckthorn varieties: As Russian 

seabuckthorn varieties (H. rhamnoides ssp. mangolica) are nearly thornless, high yielding (6-

15 kg/plant)  and rich in oil (5-7%), ten varieties are being imported very shortly through 
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NBPGR, they will be evaluated and best 2-3 varieties will be mass propagated and provided 

to farmers.  

4. Collaboration on R&D with other institutions: As data of therapeutic studies on 

experimental studies on animals (gastric ulcer, antimicrobial agents, wound healing and 

cardiovascular) will be used for domestic animals, further collaborations will be done with 

other institutions for clinical uses (human beings). 

5. Collaboration with private sector: We have standardized about 25 seabuckthron value 

added products (food, feed and medicines), collaboration with private sector for the 

successful commercialization, will be done with a number of private sector companies. 

 

23.  Personnel 

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration) 

 From – To (DD/MM/YYYY) 

Research Management (CL)  

Dr.S.C.Sharma, Director of Research 2008-2010 

Dr.S.P.Sharma, Director of Research 2010-2014 

  

Scientific (CPI, CCPI, others)  

1. Dr. Virendra Singh, CPI 2008-2014 

2. Dr. V.K.Sharma, CCPI 2008-2014 

3. Dr. Mandeep Sharma 2008-2014 

4. Dr. Y.S. Dhaliwal 2008-2014 

5. Dr. S.P.Tyagi 2008-2014 

6. Dr. D.R. Thakur 2008-2012 

7. Dr. D.K.Vatsa 2008-2013 

8. Dr. J.P.Saini 2008-2012 

9. Dr.A.R. Khan 2008-2014 

10. Dr. L.K. Sharma 2012 -2014 

11. Dr. Bhupinder Singh 2012-2014 

12. Dr. Sanjay Sharma 2008-2013 

13. Dr. R.K.Rana 2008-2014 

14. Dr. Ranjana Verma 2008-2014 

15. Dr. Rajesh Chahota 2008-2014 

16. Dr. Daisy Wadhwa 2008-2014 

17. Dr. Amit Kumar 2008-2014 

18. Dr. Pawan Pathania 2008-2012 

19. Dr. Anil Kumar 2008-2012 

20. Dr. Pardeep Kumar 2012-2014 

21. Dr. P.K. Sharma 2012-2014 

22. Dr.S.S. Rana 2012-2014 

23. Dr. Naveen Datt 2012-2014 
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24. Dr.P.C.Sharma 2008-2014 

Technical (CPI, CCPI, others) Nil 

Contractual (CPI, CCPI, others)  

CSKHPKV, Palampur  

For Dr. Virendra Singh, CPI  

1. Dr. Rakesh Sharma, Research Associate 22.8.2008-16.6.2009 

2. Dr. Vishal Sharma, Research Associate 16.7.2009-9.5.2011 

3. Ms. Neha Sharma, Research Associate 29.6.2011- 5.7.2012 

4. Dr. Sonika Choudhary, Research Associate 13.7.2012 - till date 

Office Assistant : Ms. Monika Sharma 11.8.2008-till date 

For Dr. V.K. Sharma, PI  

1. Ms. Shashwati K. Ambadekar, SRF 17.9.2008-1.9.2009 

2. Sh. Rajbharat Sharma, SRF 1.1.2010-28-2-2012 

3. Ms. Anu Parmar, SRF 1.4.2011-28.2.2012 

For Dr. D.R. Thakur, PI  

1. Sh Amit Sharma, SRF  August 2008, to January 16, 2009 

2. Sh. Adarsh Sharma, SRF  June 2009 to August 12, 2009 

3. Sh. Ashok Kumar, SRF September 10, 2009 to June 30, 2012 

For Dr. A.R. Khan, PI  

1.  Sh. Sunil Kumar, SRF 17.6. 2012- till date 

For Dr. Mandeep Sharma   

1.Miss Akanksha Palial, SRF 2008-31.3. 2013 

For Dr. Y.S. Dhaliwal  

1.  Shailza Anand, SRF 11.8.2008-5.7.2012 

2.  Mandeep Pathania, SRF 21.9.2012-31.3.2013 

For Dr. S.P. Tyagi  

1. Ms. Omeshwari, SRF 28.8.2008- 31.5.2009 

2.  Mr. Shahid Hussain, SRF 5.6.2009-12.5.2010 

3.  Mr. Bhanu Pratap Thakur, SRF 08.9.2010-30.9.2012 

For Dr. Bhupinder Singh  

1. Rajiv Bhoria, SRF 18.8.2008- May, 2010 

2. Sh. Pankaj Kumar, SRF 8.9. 2010- 20.11. 2013 

For Dr. L.K. Sharma  

1. Dr. Chaudhary Ram, Research Associate  September 2008 to December, 2008 

2. Dr. Ashok Singh , Research Associate 11.09.2009 to 31.03.2012 

3. Mr. Ajender, Research Associate   18.06.2012 to 18.09.2012 

4. Dr. Upinder Sharma, Research Associate 12.4.2013 to 30.6.2013 

5. Mr. Sachin Kumar, Research Associate 1.08.2013 to till date 

Partners   

For  Dr. Arya, PI, AIIMS  

1. Sachin Arora September 2008-August 2010  
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2. Kapil November 2010 to June 2012 

For Sh. Prem Lal Thakur,  PI, Lahaul Kla Sangam 

Avam Rozgar Munch 

 

1. Mr. Kunal Masoom 2011-2013 

2. Mr. Premjeet 1.8.2013-till date 

 

24. Governance, Management, Implementation and Coordination 

A. Composition of the various committees (CIC, CAC, CMU, etc.) 

S. 

No. 

Committee 

Name 

Chairman 

(From-To) 

Members 

(From-To) 

1. CIC 1. Dr. S.C. Sharma, 

Director of Research, 

CSKHPKV, Palampur 

(2009-March31, 2010),  

2. Dr. S.P. Sharma, 

Director of Research, 

CSKHPKV, Palampur 

(April 1, 2010-Macrh 

2014) 

Dr. Virendra Singh, CPI, CSKHPKV, 

Palampur   (2008-2014)  

   Dr. V.K. Sharma (2008-2014) 

   Dr. Mandeep Sharma (2008-2014) 

   Dr. Y.S. Dhaliwal (2008-2014) 

   Dr. S.P.Tyagi (2008-2014) 

   Dr. A.S. Saini (2008-2010), Dr. D.R. 

Thakur (2010-2012) 

   Dr. D.K.Vatsa (2008-2013) 

   Dr. J.P. Saini (2008-2012) 

   Dr. R.K Sharma (2008-2012), Dr. L.K. 

Sharma (2012-2014) 

   Dr. Surinder Thakur (2008-2010), Dr. A.R. 

Khan (2010-2014) 

   Dr. Pawan Pathania (2008-2011), Dr. Anil 

Kumar (2011-2012), Dr. Bhupinder Singh 

(2012-2014) 

   Dr. Sanjay Sharma (2008-2013), Dr. 

Pardeep Kumar (2013-2014) 

   Partners: 

   1. Dr. D.S. Arya, AIIMS, New Delhi 

   1. Sh. Prem Chand Shastri  

(2008-2011),  

2. Sh. B.D. Pareshera (2011-2014) 

Lahaul Seabuckthorn Cooperative 
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Society, Keylong, HP 

 

   1. Ms. Ishita Khanna (2008-2010) 

Ecosphere, Kaza, Spiti, HP 

2. Sh. Prem Lal Thakur (2010-2014), 

Lahaul Kla Sangam Avam Rozgar 

Srijan Manch, Jhalma, HP 

2. CAC Dr. R.P. Awasthi (2008- 

March 2014) 

National Coordinators: NAIP/ICAR 

1.Dr. J.P. Mittal, (2008-2009),  

2. Dr. R.K. Goyal (2009-2013),  

3. Dr. R. Ezekiel (2013-2014) 

   Dr. B.R. Sood (2008-2014), Palampur 

   Dr. V.K. Kaul (2008-2014) , Palampur 

   Sh. Balbir Singh Yarki (2008-2014), Kullu 

   Sh. Anand Prakesh (2008-2014), 

Panchkula 

3. CMU 3. Dr. S.C. Sharma, 

Director of Research, 

CSKHPKV, Palampur 

(2009-March31, 2010),  

4. Dr. S.P. Sharma, 

Director of Research, 

CSKHPKV, Palampur 

(April 1, 2010-Macrh 

2014)  

Dept. of Ag. Economics, 

1. Dr. H.R. Sharma ( 2009- 2010),  

 

2. Dr. D.R. Thakur (2010-2014)  

   Dept. of Horticulture, 

1. Dr. J. Badyal (2009- 2012),  

2. Dr. S. Bhan (2012,2013-2014) 

   Deptt. of Crop Improvement 

1. Dr. B.C. Sood (2009-2011),   

2. Dr. J.C. Bhandari (2011-2012),  

3. Dr. H.K. Chaudhary (2013-2014) 

 

B. List of Meetings organized (CIC, CAC, CMU, etc.) 

S. No. Details of the 

meeting  

Date Place & Address (Where meeting 

was organized) 

1. CIC  6.10.2008 CSKHPKV, Palampur 

  23.3.2009 CSKHPKV, Palampur 

  10.12.2009 CSKHPKV, Palampur 

  27.8.2010 CSKHPKV, Palampur 

  10.10.2011 KVK Kukumseri, Lahaul 

  16.3.2013 CSKHPKV, Palampur 
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2. CAC 7.10.2008 CSKHPKV, Palampur 

  22.12.2008 CSKHPKV, Palampur 

  23.03.2009 CSKHPKV, Palampur 

  10.12.2009 CSKHPKV, Palampur 

  15.12.2010 CSKHPKV, Palampur 

  10.10.2011 KVK Kukumseri, Lahaul 

  16.3.2013 CSKHPKV, Palampur 

  6.10.2013 KVK Kukumseri, Lahaul 

3. CMU 5.12.2009 CSKHPKV, Palampur 

  19.5.2010 CSKHPKV, Palampur 

  10.10.2011 KVK Kukumseri, Lahaul 

  16.3.2013 CSKHPKV, Palampur 

 

 

 

 

 

 

 

 

 

 

 

 

 



                  Part-III: Budget and its Utilization 

STATEMENT OF EXPENDITURE (Final) 

ANNEXURE-1 

STATEMENT OF EXPENDITURE 

(Period from : Sept. 2008 to 31
st
 March, 2014) 

(Consortium Lead centre): CSK HPKV, Palampur  

Sanction Letter No.  F.No.1(5)/2007-NAIP 

Total Sub-project Cost -Rs. 411.42 lakhs 

Sanctioned/Revised Sub-project cost (if applicable): Rs. 445.88 lakhs 

Date of Commencement of Sub-project : June 10, 2008.  

Duration: 5 years months 9. 

Funds Received in each year 

I Year Rs : 1,17,01,000 .00 

II Year Rs :   53,94,457 .00 

III Year Rs. :   57,96,290.00 

IV Year Rs. : 58.05 Lakhs 

V Year Rs.:  30.01 Lakhs 

VI Year Rs. : 22.13 Lakhs 

Bank Interest received on fund (if any) Rs. ____NA_____________ 

Total amount received Rs. 339.53  Lakhs (for I year + II year + III year +IV year + V year)  

Total expenditure Rs. 331.07 Lakhs (for I year + II year + III year+ IV year + V year)  

 

 

 



Expenditure Head-wise: (Rs. in Lakhs) 

Sanctioned Heads Funds 

Allocat

ed (*) 

Funds Released  Expenditure Incurred Total 

Expendit

ure 

Balance 

as on 

date 

31.12.20

13 

Requir

ement 

of 

additio

nal 

funds 

Remar

ks 1st 

Year 

2nd 

Year 

3rd 

Year 

4th 

year  

5th 

year  

6th 

year  

Total 

release

d  

1st 

Year 

2nd 

Year 

3rd 

Year 

4th 

year  

5th 

year  

6th 

year  

A. Recurring 

Contingencies 

                  

(1) TA 13.25 2.90 1.97 2.28 3.24 0.50 1.00 11.89 1.48 2.00 2.88 1.89 1.66 0.48 10.25 1.64   

(2) Workshops 8.66 0.85 2.70 1.31 2.69 0.35 0.50 8.40 0.78 2.46 1.41 2.35 0.50 - 7.42 0.88   

(3) Contractual 

Services/RA/SRF 

83.23 12.42 11.19 18.09 15.41 13.85 5.93 76.89 6.04 11.47 15.37 18.93 11.89 5.80 59.47 17.42   

(4) Operational cost  170.59 37.80 19.80 29.81 28.40 10.81 14.70 141.32 20.17 33.84 30.83 26.44 23.10 15.48 149.86 (-)8.54   

Sub-Total of A (1-4) 275.74 53.97 35.67 51.50 49.75 25.52 22.13 238.54 28.49 49.78 50.50 49.63 37.16 21.76 237.32 1.22   

B. HRD Component 1.07 - - - - - - - - - - - - - - -   

(5) Training 2.78 2.00 1.20 0.50 2.00 - - 5.70 - 1.81 - 2.00 - - 3.81 1.89   

(6) Consultancy - - - - - - - - - - - - - - - -   

Sub-Total of B (5-6) 3.85 2.00 1.20 0.50 2.00 - - 5.70 - 1.81 - 2.00 - - 3.81 1.89   

C. Non-Recurring - - - - - - - - - - - - - - - -   

(7) Equipment 49.13 45.58 10.55 0.20 0.20 - - 56.53 47.23 4.46 0.21 0.21 - - 52.11 4.42   

(8) Furniture 3.78 3.65 0.15 - - - - 3.80 3.46 0.15 - - - - 3.61 0.19   

(9) Works (new 

renovation) 

3.45 5.00 - - - - - 5.00 3.55 1.29 - - - - 4.84 3.61   

(10) Others (Animals, 

Books, etc.) 

2.45 1.41 0.60 0.35 0.35 - - 2.71 1.19 0.60 0.35 0.36 - - 2.50 0.21   

Sub-Total of C (7-10) 58.82 55.64 11.30 0.55 0.55 - - 68.04 55.45 6.50 0.56 0.57 - - 63.08 4.96   

D. Institutional 

Charges* 

31.30 5.40 5.77 5.40 5.74 4.49 - 26.80 5.40 5.77 5.40 5.74 4.49 - 26.80 -   

Grand Total 

(A+B+C+D) 

396.72 117.01 53.94 58.39 58.05 30.01 22.13 339.53 89.35 63.87 56.48 57.95 41.66 21.76 331.07 8.46   

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners. 

 

Name & Signature of CPI : 

 

Name & Signature of Competent Financial authority: 

Date:__________ Date:_________ 

Date:__________ Signature, name and designation of Consortia Leader 



 

ANNEXURE-II 

STATEMENT OF EXPENDITURE (Final) 

 

(Period from June 2008 to 31
st
 Dec 2013) 

 (Consortium Partner I) Society: Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong 

  

Sanction Letter No.- F.No.1 (5)/2007 – NAIP (Dated 09-06-2008) 

Total Sub-project Cost – 25.53004 Lakhs 

Sanctioned/Revised Sub-project cost (if applicable) `_______________ 

Date of Commencement of Sub-project – June 2008 

Duration: From – 10/06/2008 to 31/03/2014 

Funds Received in each year 

I Year – 1.80 Lakhs 

II Year – 0.875 Lakhs 

III Year – 3.075 Lakhs 

IV Year – 3.15 Lakhs 

V Year – 3.99 Lakhs  

VI Year – 4.62 Lakhs  

Bank Interest received on fund (if any) – 7353.00 (thousand) 

Total amount received – 17.51  Lakhs 

Total expenditure – 16.69 Lakhs 

 



Expenditure Head-wise: (Rs. in Lakhs) 

Sanctioned Heads Funds 

Alloca

ted (*) 

Funds Released Total 

release  

Expenditure Inccured Total 

Expend

iture 

Bala

nce 

as on 

date 

Require

ment of 

addition

al funds 

Remar

ks 1
st
 

Yea

r 

2
nd

 

Yea

r 

3
rd

 

Yea

r 

4th 

Yea

r 

5th 

Yea

r 

6th 

Yea

r 

1st 

Yr 

2n 

Y

r 

3
rd

 

Yr 

4
th

 

Yr 

5
th

 

Yr 

6
th

 

Yr 

A. Recurring 

Contingencies  

                  

(1) TA - - - - - - - - - - - - - - - -   

(2) Workshops - - - - - - - - - - - - - - - -   

(3) Contractual 

Services/RA/SRF/Op

erational 

 

23.64 

 

0.9

5 

 

0.7

25 

 

2.9

25 

 

3.0

0 

 

3.8

4 

 

4.4

7 

 

15.91 

 

0.95 

 

0.

72

5 

 

2.92

5 

 

3.0

0 

 

3.84 

 

3.6

5 

 

15.09 

0.82   

Sub-Total of A (1-4) 23.64 0.9

5 

0.7

25 

2.9

25 

3.0

0 

3.8

4 

4.4

7 

15.91 0.95 0.

72

5 

2.92

5 

3.0

0 

3.84 3.6

5 

15.09 0.82   

B. HRD Component                -   

(5) Training - - - - - - - - - - - - - - - -   

(6) Consultancy - - - - - - - - - - - - - - - -   

Sub-Total of B (5-6) - - - - - - - - - - - - - - - -   

C. Non-Recurring - - - - - - - - - - - - - - - -   

(7) Equipment 0.50 0.5

0 

- - - - - 0.50 0.50      0.50 -   

(8) Furniture 0.20 0.2

0 

- - - - - 0.20 0.20      0.20 -   

(9) Works (new 

renovation) 

               -   

(10) Others (Animals, 

Books, etc.) 

0.05 0.0

5 

- - - - - 0.05 0.05      0.05 -   

Sub-Total of C (7-

10) 

0.75 0.7

5 

- - - - - 0.75 0.75      0.75 -   

D. Institutional 

Charges* 

1.14 0.1

0 

0.1

5 

0.1

5 

0.1

5 

0.1

5 

0.1

5 

0.85 0.10 0.

15 

0.15 0.1

5 

0.15 0.1

5 

0.85 -   

Grand Total 

(A+B+C+D) 

25.53 1.8 0.8

75 

3.0

75 

3.1

5 

3.9

9 

4.6

2 

17.51 1.8 0.

87

5 

3.07

5 

3.1

5 

3.99 3.8 16.69 0.82   

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners. 



Name & Signature of CPI : Name & Signature of Competent Financial authority: 

  

Date:__________ Date:_________ 

Date:__________ Signature, name and designation of Consortia Leader 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANNEXURE-III 

STATEMENT OF EXPENDITURE 

(Period from : Sept. 2008 to 31
st
 Dec, 2013) 

(Consortium Partner II): Lahaul Kala Sangam Avam Rojgar Sarjan Manch, Jhalma, HP 

1. Sanction Letter No.  F.No.1(5)/2007-NAIP 

2. Total Sub-project Cost Rs. 411.42 lakhs 

3. Sanctioned/Revised Sub-project cost (if applicable) Rs.______NA_________ 

4. Date of Commencement of Sub-project : June 10, 2008.  

5. Duration 4 years months one. 

6. Funds Received in each year 

7. I Year Rs :   - 

8. II Year Rs :  -    

9. III Year Rs. :    4,91,400.00  

10. Bank Interest received on fund (if any) Rs. ____NA_____________ 

11. Total amount received Rs.   4,91,400.00         (for I year + II year + III year)  

12. Total expenditure Rs.  4,18,895.00  (for I year + II year + III year)  

 

 

 

 

 

 

 

 

 

 



13. Expenditure Head-wise: (Rs. in Lakhs) 

Sanctioned Heads Funds 
Allocate

d (*) 

Funds Released Expenditure Incurred Total 
Expenditu

re 

Balance as 
on date 

31
st

 March, 
2011 

Require
ment of 
addition
al funds 

Remarks 

1
st

 
Year 

2
nd

 
Year 

3
rd

 
Year 

1
st

 
Year 

2
nd

 
Year 

3
rd

 
Year 

A. Recurring 
Contingencies 

- - - - - - - - -   

(1) TA 2.20 - - 0.50 - - 50,000 50,000    

(2) Workshops 0.00 - - - - - - -    

(3) Contractual 
Services/RA/SRF 

6.90 - - 1.93 - - 1,44,0
00 

1,44,000    

(4) Operational costs 8.50 - - 2.25 - - 2,05,0
28 

2,05,028    

Sub-Total of A (1-4) 17.60 - - 4.68 - - 3,99,0
28 

3,99,028    

B. HRD Component - - - - - - - -    

(5) Training : National 
/International  

- - - - - - - -    

(6) Consultancy - - - - - - - -    

Sub-Total of B (5-6) - - - - - - - -    

C. Non-Recurring - - - - - - - -    

(7) Equipment 0.50 - - - - - - -    

(8) Furniture 0.20 - - - - - - -    

(9) Works (new 
renovation) 

- - - - - - - -    

(10) Others (Animals, 
Books, etc.) 

0.10 - - - - - - -    

Sub-Total of C (7-10) 0.80 - - - - - - -    

D. Institutional Charges* 0.88 - - 0.23 - - 19,867 19,867    

Grand Total (A+B+C+D) 19.28 - - 4.91 - - 4,18,8
95 

4,18,895    

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners. 
 
Name & Signature         Signature of Competent 
Principal Investigator : …………………………………    Financial authority: ……………………………… 
Date: …………………………        Date: ……………………… 

 

 



ANNEXURE-1V 

STATEMENT OF EXPENDITURE (Final) 

(Period from July 2008 to June 2012) 

(Consortium Partner –III):    AIIMS, Delhi 

Sanction Letter No. NAIP/ICAR (F. No. 1(5)/2007-NAIP) 

Total Sub-project Cost Rs. 33.3 Lakhs 

Sanctioned/Revised Sub-project cost (if applicable) Rs._______________ 

Date of Commencement of Sub-project September 2008  

Funds Received in each year 

I Year Rs 3,77,000 

II Year Rs 6,92,753 

III Year Rs 7,38,743 

IV Year Rs 7,12,398 

Bank Interest received on fund (if any) Rs. N/A 

Total amount received Rs 25, 20,894 

Total expenditure Rs 25, 20,894 

 

 

 

 

 

 

 

 



Expenditure Head-wise: (Rs. in Lakhs) 

Sanctioned Heads Funds 

Allocat

ed (*) 

Funds Released  Expenditure Incurred  Total 

Expend

iture 

Balanc

e as on 

date 

Requirement 

of additional 

funds 

Remarks 

1
st
 

Year 

2
nd

 

Year 

3
rd

 

Year 

4
th 

Year 

1
st
 

Year 

2
nd

 

Year 

3
rd

 

Year 

4
th 

Year 

A. Recurring 

Contingencies 

             

(1) TA 2.20 0.25 0.25 0.25 0.25 0.00 0.00 0.00 0.00 0.00 0.00   

(2) Workshops 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

(3) Contractual 

Services/RA/SRF 

11.47 1.17 1.811

43 

2.438

57 

2.496

00 

2.296

37 

1.611

43 

2.452 2.49600 8.85580 0.00   

(4) Operational 

Expenses 

18.00 2.125 4.54 4.4 4.164

26 

0.00 3.248

64 

8.000

44 

4.41426 15.6575

4 

0.00   

Sub-Total of A (1-4) 31.67 3.545 6.601

43 

7.088

57 

6.910

26 

2.296

37 

4.860

07 

10.45

244 

6.91026 24.5191

4 

0.00   

B. HRD Component           0.00   

(5) Training 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

(6) Consultancy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

Sub-Total of B (5-6) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

C. Non-Recurring           0.00   

(7) Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

(8) Furniture 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

(9) Works (new 

renovation) 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   

(10) Others (Animals, 

Books, etc.) 

0.05 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.05 0.00   

Sub-Total of C (7-

10) 

0.05 0.05 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.05 0.00   

D. Institutional 

Charges* 

1.58 0.175 0.326

1 

0.385

5 

0.213

72 

0.113

1 

0.207

83 

0.221

62 

0.21372 0.78790 0.00   



Grand Total 

(A+B+C+D) 

33.30 3.77 6.927

53 

7.387

43 

7.123

98 

2.459

47 

5.067

90 

10.67

406 

7.12398 25.2089

4 

0.00   

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia Partners. 

Name & Signature of CPI : Name & Signature of Competent Financial authority: 

  

Date:__________ Date:_________ 

Date:__________ Signature, name and designation of Consortia Leader 

 



14. Statement of budget released and utilization partner-wise (Rs.  in Lakhs): 

 CPI/ CCPI Name, designation 

& address) 

Total budget 

sanctioned 

Fund released 

(up to 31.12.2013) 

Fund utilized 

(up to 

31.12.2013) 

CPI Prof. Virendra Singh, Deptt. of 

Biology & Envi. Scs., COBS, 

CSK HPKV, Palampur  

369.72 339.53 331.07 

CCPI1 Lahaul Spiti Seabuckthorn 

Cooperative Soceity, Keylong  

27.78 17.51 16.69 

CCPI2 Lahaul Kla Sangam Avam 

Rojgar Srijan Munch, 

Jhalaman 

27.18 21.31 20.57 

CCPI 3 AIIMS, New Delhi  26.51 

(till June 2012) 

25.21 

(till June 2012) 

25.21  

(till June 2012)  

Total  451.19 403.56 393.54 

 CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator. 



 



    PART-IV: DECLARATION 

 

This is to certify that the final report of the Sub-project has been submitted in full 

consultation with the consortium partners in accordance with the approved objectives and 

technical programme and the relevant records, note books; materials are available for the 

same. 

 

 

 

Place:_________  

Date:_________ Signature of Consortium Principal Investigator 

 

 

  

 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date  

Consortium Co-Principal Investigator 

 

 

 

 

Signature & Date 

Executive Authority  

 

 

 

 

 

 

Comments & Signature of Consortium Leader 

                                                                                    

                 Date: 

 



a 

 

Pro-forma 2 

Details of Technologies/ Innovations Commercialized 

(Page limit: 3 pages/ technology) 

 

1) Title of the sub-project: A value chain on seabuckthorn (Hippophae L.) 

 

1) Name of CPI/ CCPI: Prof. Virendra Singh 

 

2) Title of the technology: Processing of value added seabuckthorn food products 

 

3) Commercialization status with date of licensing/ MOU: Lahaul Potato Society, Raison  

has been tied up through L&S Seabuckthorn Cooperative Society for commercialization 

of seabuckthorn food products at local level, so as to popularize seabuckthorn food 

products and also motivate farmers for seabuckthorn cultivation. Lahaul Potato Society, 

Raison has been trained in processing of seabuckthorn food products, i.e. juice, RTS and 

squash. Lahaul Potato Society, Raison, which produce and market the seabuckthorn 

products (RTS, juice and squash) (Annexure-1). As the seabuckthorn plantations done in 

100 ha will start full fruit bearing in next 2 years, Shimla Hills Pvt. Ltd, Shimla will 

upscale the processing of the seabuckthorn raw material and market the products at 

national level. 

  

Brief description of intervention/ innovation: CSK HPKV, Palampur standardized the 

methodologies for seabuckthorn value added products (seabuckthorn RTS, juice and squash) 

and trained the technical staff of Lahaul Potato Society in the processing of the products. The 

Society has launched these products in the local market.   

 

4) Name and address of the firm(s) which has commercialized it: Lahaul Potato Society, 

Raison, District Kullu, HP 

 

5) Area (state(s)/ district(s)) covered: District Kullu, HP 

 

6) Volume/ quantity of Annual production and approximate sale value: 

Lahaul Potato Society, Raison purchased 300 litres of fruit pulp in 2010 at the rate of 

Rs.100/litre. Pulp collection increased to a maximum of 1200 litres in 2011. It produced 2170 

bottles of juice, each of 650 ml, 4139 bottles of RTS (200 ml capacity) and 8781 swash 

bottles (700 ml) and earned a total income of Rs.6,71,011/- 

 

Benchmark (existing similar product) and Consumer acceptance, particularly in case of 

food products: Consumers’ opinion of 137 randomly selected respondents from different 

locations of Shimla, Manali, Kullu, Mandi, Hamirpur, Solan, Kangra, Palampur and 

Dharamshala was sought during the period under report.The survey revealed that very low 

proportion of the total respondents are aware about the seabuckthorn plant (3.65%) and had 

seen its products (9.5%). Whereas, only 1.46 and 4.38% of the respondents have seen the 

seabuckthorn plant and know its medicinal value, respectively.  



b 

 

 

7) Status of patenting, if patentable, trademark or any other IPR title, if applicable: 

Patents applications submitted. 

 

8) Status of publication and publicity: Following literature have been published and 

distributed to create awareness and national conferences have been organized for the 

publicity about the health benefit of seabuckthorn products:  

 

National Conferences and Workshops/Trainings camps on seabuckthorn organized 

S. No. Details of Meetings/Seminars/ 

Trainings, etc. 

Duration 

(From-

To) 

No. of Personnel 

Trained 

1.  National Conference on “Seabuckthorn: 

Emerging Trends in Production to 

Consumption” organized at CSKHPKV, 

Palampur  

16.02.10-

18.02.10 

 

 

200 

2.  National Conference on “Seabuckthorn 

(Hippophae L.): Emerging trends in R&D on 

health protection& environmental 

conservation” held at CSK Himachal Pradesh 

Krishi Vishvavidayalaya, Palampur  

1.12.11 -

3.12.11 

200 

3.  Workshop of  NAIP Project on “A value chain 

on seabuckthorn”  at Bhunter (Kullu) 

13.2.11 300 

4.  Workshop of  NAIP Project on “A value chain 

on seabuckthorn”  at Bhunter (Kullu) 

3.3.13 300 

5.  Training camp on “Scientific collection and 

harvesting methods and value added products 

from seabuckthorn” at Regional Centre of 

National Afforestation and Eco-Development 

Board, Jadavpur University, Kolkata. 

12.7.11-

16.7.11 
6 

6.  Training camp on “Seabuckthorn Product 

development and their value addition”  at Kullu  

13.12.11 30 

 

7.  One day Training workshop on “Value addition 

of Seabuckthorn” organized for ladies of 

Mahila Mandal of Lahual and Spiti at Village 

Badah-Gompa,  District Kullu. 

29.3.11 35 

 

Publications to popularize the products 

1. Virendra Singh et al. 2010. Seabuckthorn: An Introduction, p 60,  CSK HPK V, 

Palampur. 

2. Virendra Singh et al. 2011. Seabuckthorn (Hippophae L.): Emerging Trends in 

Production to Consumption. Souvenir and Abstracts of National Conference. Feb. 16-18, 

2010. CSK HPKV, Palampur, 82p.  



c 

 

3. Virendra Singh et al. 2011. Seabuckthorn (Hippophae L.): Emerging Trends in R&D on 

Health Protection & Environmental Conservation. Proceedings of National Conference. 

Dec. 1-3, 2011, CSK HPKV, Palampur, 324p.  

4. Virendra Singh et al. 2013.Chharma (Seabuckthorn) Ka Vagyanik Vidhi Se Bag Lagana, 

48p. 

 

Media literature 

1. Brochure on Achievements of NAIP Project on “A value chain on seabuckthorn” 6p. CSK 

HPKV, Palampur, 2009, 2011, 2013 

2. CD on “Achievements of Achievements of NAIP Project on “A value chain on 

seabuckthorn”. CSK HPKV, Palampur, 4p. 

3. Y S Dhaliwal, Ranjana Verma, Shailza Anand and V Singh. Seabuckthorn based value 

added products. Pamphlets, 2011, 2013, 4p. Pamphlet. 

4. Mandeep Sharma and R.Sachota 2013. Pamphlet on  “Development of Anti-microbial 

Agents for Skin and Wound Infections of Animals”. CSK HPKV, Palampur, 4p. Pumphlet. 

5.S.P.Tyagi and V. Singh 2013.  “Utilization of seabuckthorn in the healing and prevention of 

gastric erosions and ulcers in animals” ”. CSK HPKV, Palampur, 4p. Pumphlet. 

6. V.K.Sharma and V.Singh 2013. “VALUE ADDED ANIMAL FEED PRODUCTS FROM 

SEABUCKTHORN”. CSK HPKV, Palampur, 4p. Pamphlet. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



d 

 

Pro-forma 3 

Details on Rural Entrepreneurships/ Rural Industries Developed 

(Page limit: 3 pages/ rural industry) 

2) Title of the sub-project: A value chain on seabuckthorn (Hippophae L.) 

 

3) Name of CPI: Prof. Virendra Singh 

 

4) Name of rural industry with address: Seabuckthorn Semiprocessing Unit, Village-

Gemur, Lahaul, District Lahaul-Spiti, HP 

 

5) Contact: Phone and E-mail of rural industry: Sh.B.D.Parsheera, President, Lahaul-

Spiti Seabuckthorn Cooperative Society, Keylong, District Lahaul-Spiti, HP 

 

Tel: 09418063218, E-mail: parsheera.bishan@gmail.com 

 

6) Investment (Rs): NAIP Funds: Rs. 17,51,000/- 

                Industry/ Entrepreneur: Rs.13,50,000/- 

 

7) Product(s) produced and marked:  

a) By Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong: Seabuckthorn fruit 

pulp, seed and  pomace 

b) By Lahaul Potato Society, Raison: Seabuckthorn squash, juice and RTS. 

 

8) Annual Production (kg or litre): 

a) By Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong  

i) Seabuckthorn fruit pulp (2013): 2000 litres 

ii) Seabuckthorn seeds (2013): 160 kgs 

 

b) By Lahaul Potato Society, Raison:  

i) Seabuckthorn juice (2013):  216 bottles (each of 650 ml) 

ii) Seabuckthorn RTS (2013): 1078 bottles (each of 200 ml) 

iii) Seabuckthron squash (2013):  3428 bottles (each of 700 ml) 

 

9) Raw Material(s) and Quantity used/ year (kg or litre):  

a) By Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong:   

i) Fruit collected from farmers in 2009-10: 833 kgs 

ii) Fruit collected from farmers in 2012-13: 4900 kgs 

 

b) Cost of raw material (per kg or litre): 

i) Lahaul-Spiti Seabuckthorn Cooperative Society, Keylong:   

      Cost of fruit per kg collected from farmers in 2013: Rs.40 

ii) Lahaul Potato Society, Raison 

Cost of fruit pulp per litre collected from farmers society  in 2013: Rs.110 

 



e 

 

iii) Price of Product: In Whole Sale 

Seabuckthorn juice/bottle (650 ml) : Rs.40 

Seabuckthorn RTS/bottle 200 ml) : Rs.15 

Seabuckthorn Squash/bottle (700 ml) : Rs.65 

 

iv) Type of Beneficiaries: Farmers, entrepreneurs and consumers 

v) Number of Beneficiaries: 28 Farmers, 2 entrepreneurs and 15,090 consumers 

vi) How the Industry is beneficial to primary producers: Collection and semi-

processing of seabuckthorn fruit by Lahaul-Spiti Seabuckthorn Cooperative 

Society and further demand of seabuckthorn fruit pulp and seed have increased 

over the years and increasing demand of seabuckthorn products in market and 

better enumerative price to farmers from Rs.30 per kg  in 2009 to Rs. 40 per kg in 

2013 have increased the number of farmers collecting the fruits from 

seabuckthorn stands in Lahaul from 15 in 2009 to 28 in 2013. The collection of 

seabuckthorn fruits have increased from 833 kgs to 4900 kg respectively and 

amount paid to farmers to Rs. 24,990 and Rs. 1,96,000/ respectively. Once, the 

whole plantation of seabuckthorn (100 ha) start full bearing of fruit 200-500 tons, 

number of farmers engaged in fruit collection will go upto 350. 

 

vii) Estimate Employment Generation/ Year (person days): 163 person days/yr 

 

viii) CPI to explain whether the industry is approved by FPO/BIS or any other 

statutory body and how the food safety and quality assurance of end product 

are being ensured? 

 

The  seabuckthorn semi-processing unit in Lahaul and Juice processing unit at 

Raison, Kullu  have been approved by State Government and a food inspector 

regularly visit the units for inspection of quality of fruit pulp and value added 

food products being produced.  

 

Note: Use separate pro-forma for each entrepreneurship/ rural industry. Attach 

photograph(s) relevant to the industry/ entrepreneurship 

 

                                  
                Seabuckthorn semi-processing unit                 Seabuckthorn products in Kullu market 

                Gemur, Lahaul 

 

 

 

 

 



6 

 

Annexure 1. Seabuckthorn fruit pulp purchased by Lahaul Potato Society, Raison from Lahaul & Spiti Seabuckthorn society and 

processed and marketed  different seabuckthorn beverages in local market of Kullu 
S.No Year Pulp 

pur 

chased 

rate Amount Quantity  

and 

Name 

Rate Amount Quantity 

& Name  

Rate Amount Quantity 

& Name 

Rate Amount Grand total 

     650ml 

juice 

  200ml 

RTS 

juice 

  700 ml 

squash 

   

1 2010 300Kg 100 30,000 68 bottle 30 2,040 654 bottle 13 8,502 546 bottle 60 32,760 43,302 

2 2011 1200Kg 100 1,20,000 365 bottle 30 10,950 588 bottle 13 7,644 1748 bottle 60 104,880 1,23,474 

3 2012 500Kg 110 55,000 871 bottle 35 30,485 1819 

bottle 

15 27,285 3059 bottle 65 1,98,835 2,56,205 

4 2013 600kG 110 66,000 216 bottle 40 8,640 1078 

bottle 

15 16,170 3428 bottle 65 2,22,820  

 TOTAL 2600 kg  2,71,000 2170 

bottles 

 52,115 4139 

bottles 

 59,601 8781 

bottles 

 5,59,295 6,71,011 
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