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Environmental and socio-economic issues 
of cold deserts of Himalayas

• Spread in 75,000 sq. km area in 
north-west Himalayas

• About 40% geographical area, each of 
HP & Ladakh (J&K)

• High altitude zone (2000-4500 m asl)
• Extreme climatic conditions (-30oC), 

high rate of soil erosion, shortage of 
fodder, fuelwood, timber wood, scarcity 
of vegetation, low productivity of 
agricultural lands 

• Siltation of rivers
• Faster melting of glaciers
• High altitude related health problems 

(Hypoxia, snow bites, UV radiation, 
memory loss)

• Migration of youths
• Dry temperate regions of UK, Sikkim 

and ArP also have similar conditions
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Seabuckthorn can be a part of solution to
Global warming & Climate change
Slow the melting of glaciers
Check siltation of river and hydroelectric power 
stations
Conserve soil, water, biodiversity and wild life
Poverty & Unemployment
Nutritional security (multivitamins)
High altitude related health problems of army 
(Hypoxia, UV radiation damage, heart problems, 
memory disorders
Loss of immunity, Heart problems, diabetes, skin 
diseases and gastric ulcer.



Seabuckthorn Plant: Main features
Member of Hippophae genus and Family Elaegnaceae
It is a shrub (0.5-3 m) or small tree (4-9 m), nitrogen fixing, 
and thorny. It has a chilling requirement for fruiting.
Three species, H. rhamnoides ssp. turkestanica (shrub), H. 
salicifolia (tree) and H. tibetana (undershrub) out of 6 
species found in world.
It is found in high altitude areas of Himalayas, China 
(2000-4500 m asl) and low altitude areas of Europe and 
Russia (50-100 and above m asl)
Fruits are reddish-orange to yellow of 15-35 g/100 weight
Root system goes vertically 3 m and 10 m horizontally with 
many generations of root turion seedlings.
Male and female plants are separate
Life span of  30-60 years
Fruit and leaves rich in vitamin C, E, K, A, carotenoids, 
flavonoids, sterols, omega fatty acids etc.







Control of soil erosion

Singh et al., 2001
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•Fix atmospheric nitrogen 180 kg of nitrogen per 
ha per year, which is equal to soybean. 



Fuel wood value

•  6 yr old stand: 18 
tons fuelwood/ha/yr

•  1 kg wood: 4785  
       K. Cal
•  1 Ton wood: 0.7 

Ton Coal
(Shumao, 1988)

                       Singh & Dogra (1996)



Fodder values
1. Rich in Vit. C (250 

mg/100g)
2. High in protein (18-23%)
3. High EE (3-6%)
4. Rich in flavonoids 

(3.8-4%) anti-oxidants



Bark Pharmaceuticals
Cosmetics

Leaves Pharmaceuticals
Cosmetics
Tea
Animal feeds

Fruit Oil Pharmaceuticals
Drinks
Food products
Cosmetics

Flavours/additives

Juice Sports drinks
Health drinks

Pulp Juice                       Food
            Beverages
            Brewery

Oil             Pharmaceuticals
            Cosmetics

Residues             Animal feeds

Seeds Oil Pharmaceuticals
Cosmetics

Residues Animal feeds

Every part used







Vitamins
Seabuckthor

n
Seed oil

Seabuckthor
n

pulp oil
Olive oil Walnut oil Wheat 

embryo oil Corn oil

Carotenoids
(mg/100 g) 78.2 373.2 11.9 0.36 0.4 50.9

β-carotene
(mg/100 g) 2.5 82.2 nil 0.17 nil 0.29

Vitamin E
(mg/100 g) 206.6 213.0 6.0 21.3 144.5 34.0



Sr. No. Activity Assay References
1 Antioxidant activity DPPH-radical scavenging

Ferric reducing antioxidant 
power (FRAP) assays

47

2 Hypolipidemic In vivo 12
3 Antihyperglycemic In vivo Streptozotocin-treated 

and high fat-diet-fed rats
11

4 Antihypertensive effect In Sucrose-fed rats 10
5 Hepatoprotective Protection against CCl4 

induced oxidative damage, in 
vivo

9

6 Immuno-modulatory effects Against chromium(VI) 
induced

Immunosuppression
            7

7 Gastric ulcer In vivo 7
8 Anti-inflammatory RAW 264.7 cells 7
9 Anti-tumor activity Against BEL-7402 cells 5

10 Anticarcinogenic 5



11 Antimicrobial activity Against food-borne and clinical 
microorganisms

3

12 Protective effects mercury 
induced acute liver and kidney 
damage

In vivo 3

13
Antibacterial

Against Bacillus cereus, 
Pseudomonas aeruginosa,
Staphylococcus aureus and 
Enterococcus faecalis.

3

14 Hypocholesterolemic, 
hypolipidemic and cholagogic 
action

3

15 Anti-atherogenic effects In vivo 3
16 Anti-visceral obesity In vivo 2
17 Cytoprotective Against hydrogen peroxide and 

hypoxanthine-xanthine oxidase 
induced damage to BHK-21 cell 
Line

2



18 For treating myopia 2
19 α-Glucosidase Inhibitory Effect 1
20 POD (peroxidase), CAT and PAL 

enzyme activity
1

21 Hypobaric hypoxia induced cerebral
Vascular injury

1

22 Adaptogenic activity     In vivo 1
23 Hemorrhoids, anal fissures, and 

inflammatory diseases of  Mucous 
membrane of rectum

1

24 Pectinesterase activity 1
25 Antodotal 1
26 Treatment of oral cavity diseases 1
27 Treatment of psoriasis 1
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Main priority - health of people

 Altai Region, Russia total 5,000 
ha seabuckthorn orchards





 'Botaniczeskaja' 'Nivelena'

'Podarok Sadu' 'Trofimowskaja'

'Plamiennaja‘ 

'Augustinka'

40 varieties bred in Russia



November 2015 ISA 2015 - Delhi 32



33

Finland import seabuckthorn from China and export 
products to 20 countries













    

Some macro-fruit seabuckthorn varieties were introduced to the 

agricultural development zones of Karamay in 2003, which yield of 

individual plant  is 9.6 kg.  

Study on introduction, planting, trial and 
popularization of seabuckthorn (22 vareties) 
in China



Farmers have become prosperous by raising Russsian Seabuckthorn 
orchards, China







S.N. Place/Country Year

1 Xian, China 1989

2 Novoborsk, Russia 1993

3 Beijing, China 1995

4 Beijing, China 1999

5 New Delhi, India 2001

6 Berlin, Germany 2003

7 Beijing, China 2005

8 Quebec, Canada 2007

9 Barnaul, Russia 2009

10 Xining, China 2011

11 Postdam, Germany 2013

12 Delhi 2015

13 Taiyuan, China 2018
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   H. salicifolia 
trees

Fruits  of H. salicifolia

H. rhamnoides shrub
Fruits  of H. rhamnoides

H. tibetana under shrub
Fruits  of H. tibetana
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H. 
rhamnoides 
spp. 
turkestanica
- Lingthi 
selection, 
Spiti
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Mild thorny

High yielding (6-16 
kg/plant)

Large fruit (40-110 g/100) 

Long peduncle (5-10 mm), 

High oil content (>4-9%), 

Medium vitamin C 
(100-350 mg/100g) 

High carotene (6-30 mg).
Fruit harvesting easy and 
more   profitable (150 
kg/person/day)

Potential of Russian seabuckthorn varieties



№ Name
Fruit yield, 

kg/plant

Mass of 
100 fruits, 

g

Oil 
content, %

Vitamin 
“C”, 

mg/100g

Carote-noi
ds, mg/%

Plant 
height, m

Productivit
y, t/ha

1 Zyrianka 10-11 64 5.0 110 9.9 2.5 11.4

2
Sibirsky 
Rumyanetz

10-11 65 4.1 86 27.0 2.5-2.7 11.0

3 Zarnitza 7-8 75 4.5 95 28.8 2.5-2.8 9.0

4 Zolotoy Kaskad 10-12 80 2.5 97 9.8 2.5 12.0

5 Krasny Fakel 10-12 70 5.7 162 24.0 2.5 12.0

6
Botanicheskaya 
Lubitelskaya

60-110 4,7 81 10,7 3-4 

7 Luchistaya 60 4,9 74,5 8,7 3

8 Botanicheskaya 10 55-60

9 Chuyskaya 89 6.2 134 13.7 18.0

10 37-89-321 5.3 1,5-3,0 37,5-103, 3.1

11 Triumph 11 70-80 4.3 250 3.4 2.5
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Products Developed



      
A

     
B

      
C

D

Plate 2  A) Seabuckthorn leaves B) Different 
formulations of Seabuckthorn leaves tea

Plate 1 Jam packed in different packaging materials A) Plastic 
jars B) Glass jars

C) Poly pouches D) Laminated pouches

Value Added Products



Seabuckthorn feed for poultry & Animal



       Group 
I

       Group 
II

      Group 
III

      Group 
IV

      Group 
IV

Seabuckthorn 
oil @ 5ml 
b.i.d, p.o.

Misoprostol @    
200µg b.i.d, p.o

Sucralfate @ 
10ml (1 Gm) 

b.i.d, p.o

Famotidine @ 
20 mg b.i.d, p.o

Lansoprazole 
@ 30 mg b.i.d, 

p.o





Wound healing agents, 
Anti-microbial preparations

•Seabuckthorn leaf extract   was 
found more effective for healing of 
infectious wounds than oil. 

•Leaf extract showed remarkable 
inhibition against S. aureus, P. 
aeruginosa, P. mirabilis and S. 
pyogenes while least inhibition was 
observed for B. subtilis and K. 
pneumoniae.

•H. salicifolia leaf extract showed 
higher inhibitory effect as compared 
to H. rhamnoides and H. mongolica 
against tested bacterial strains.
The seabuckthorn preparations have 
utility in treating skin infections in 
the domestic animals. 
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Sr.No. Years Activities Remarks 

1 1-2 years Constitution of Programme Implementation and 
Monitoring Committees
Survey of land by Departments of Forest & 
Horticulture, Constitution of Task Forces’ of Stake 
holders, development of infrastructure,  mass 
propagation and preparations for afforestation and 
cultivation, MOU with China, Russia, Germany and 
Mongolia on training, import of Germplasm of 
Seabuckthorn for cultivation in dry areas, Establishment 
of Seabuckthorn Research & Training Centres in 5 
states, Training of trainers in India and abroad , 
transformation of natural forest into productive stands 

Preliminary 
surveys may be 
undertaken by the 
specialists from the 
society, based on 
which proposal 
may be made

2 2-4 Transformation of 3000 hac natural forest into 
productive stands, Mass propagation, cultivation of 
seabuckthorn in 30,000 ha land (25,000 ha by 
Department of Forest and 5000 ha by Department of 
Horticulture of 5 Himalayan states), economics, R&D 
on propagation, cultivation, value addition and clinical 
trials 

*Subject to suitable 
clarification/approv
al from MoEFCC, 
GoI



Sr.No. Years Activities Remar
ks 

3 4-10 Organic certification, mass propagation 
and cultivation of seabuckthorn, R&D 
on cultivation,  processing, marketing, 
and clinical trials, final out come report

4 6-10 Establishment of modern 
semi-processing units and cold chain 
and processing and marketing by 
private sector 



Sr.No. Issue Recommendations Action

1. A minimum 
area of 
plantation of 
Seabuckthorn 

A minimum of 5000 ha in each of five 
Himalayan states, namely Jammu-Kashmir 
(Ladakh), Himachal Pradesh, Uttarakhand, 
Sikkim and Arunachal Pradesh, a total of 
25,000 ha may be brought under various 
schemes e.g. Compensatory Afforestation of 
Forest Department, as well as Horticultural 
schemes (MIDH etc.) (5000 ha) as the case 
may be.

Department of Forest & 
Department of   
Horticulture of five 
Himalayan states (HP, 
J&K, UK, Sikkim & 
AP), MOEFCC, Ministry 
of Defence, Ministry of 
Tribal Affairs and 
Ministry of Home 
Affairs.

2. Seabuckthorn 
a priority 
plant in cold 
desert and dry 
temperate 
Himalayas.

Seabuckthorn may be declared as a priority 
plant for afforestation and cultivation in high 
altitude and cold desert border areas, a 
strategic region of the country. 90% 
seabuckthorn and 10% other tree species. e.g 
Juniperous macropoda in case of 
Lahaul-Spiti, may be planted.

Department of Forest 
of five Himalayan states 
(HP, J&K, UK, Sikkim 
& AP)



Sr.No. Issue Recommendations Action

3. Transformation of 
natural forest of 
seabuckthorn into 
productive stands 

A minimum of 3000 ha forest of 
seabuckthorn may be converted into 
productive stands in order to improve the 
fruit collection and income of 
farmers/harvesters (1000 ha in Ladakh, 
500 ha in each of HP, UK, Sikkim and AP) 
in the first phase. However, in order to 
minimize the fruit wastage and to 
rejuvenate the forest, Department of Forest 
should aim to ensure 100 percent 
harvesting in a time bound manner in the 
next five years for livelihood improvement 
of local people. 

Department of Forest 
of five Himalayan 
states (HP, J&K, UK, 
Sikkim & AP)

4. Farmers to carry 
out plantation and 
commercial use of 
Seabuckthorn on 
Forest land.

Farmers may be empowered by 
developmental agencies financially and 
with rights of seabuckthorn plantation, 
management and fruit and leaves 
collection on marginal/waste/community 
lands and termed as commercial forestry.

AYUSH in five 
Himalayan states (HP, 
J&K, UK, Sikkim & 
AP)



Sr.No. Issue Recommendations Action
5. Involvement 

of stake 
holders.

Stake holders (developmental agencies 
of Forest, Horticulture etc., R&D 
institutions, farmers, NGOs and private 
sectors) should be involved in policies, 
planning and execution of seabuckthorn 
cultivation/afforestation programmes.

Department of 
Forest & 
Department of   
Horticulture of five 
Himalayan states 
(HP, J&K, UK, 
Sikkim & AP)

6. Subsidy AYUSH may extend the subsidy benefit 
from Rs.1.5 lakhs/ha to Rs.2.50 lakh/ha 
to farmers for cultivation of 
seabuckthorn on community land owned 
by Forest Department  for commercial 
purpose, besides private land.

AYUSH



Sr.
No.

Issue Recommendations Action

9. Seabuckthorn in 
syllabus of 
Horticulture and 
Forestry subject.

Seabuckthorn should be included in 
syllabus of Horticulture and Forestry 
subjects involving experts of local 
institutes/universities.

CSK HPKV, Palampur, UHF, 
Nauni  and other R&D 
institutions in five Himalayan 
states (HP, J&K, UK, Sikkim 
& AP)

10. Long term 
funding of R&D 
programs on 
seabuckthorn

Funding agencies should launch 
special seabuckthorn long term 
schemes for research and development 
on seabuckthorn in a Mission Mode 
Programme. 

AYUSH, Developmental 
agencies (Department of 
Forest & 
Department of   Horticulture), 
MoEFCC, ICAR, DRDO, 
NHB, NMPB, DST, DBT, 
DST, CSIR etc.

11. Central Body National Seabuckthorn Research and 
Training Centre with Regional Centres 
of Excellences

R&D institutions in five 
Himalayan states (HP, J&K, 
UK, Sikkim & AP)



S.No. Issue Requirement Action By

1 Unambiguous 
classification of 
SBT as a 
horticultural crop

Due recognition by respective state 
Government
Clarification regarding applicability of Mandi 
Tax
Permission for unhindered movement from 
afforestation/ cultivation areas to processing 
units/receiving ends

Department of 
Horticulture, Ministry of 
Agriculture, GOI and 
State Governments 

2 Fair & defined 
protocols on 
commercial 
harvesting of wild 
SBT

Facilitation by Government by way of 
creation of passages / installation of lighting 
and facilitation for harvesting implements.
Fixation of price of Seabuckthorn produce 
(fruit and leaves) by Forest Department to be 
paid by the harvesters / entrepreneurs.

Forest Department in each 
of the states

3 Creation of 
Primary Processing 
centers close to 
cultivation

Demonstrative units to be set up by 
Government or fostered by Government in a 
PPP model to take care of washing, cleaning, 
pulping / freezing of SBT fruit and its 
refrigerated transport to main land / 
intermediate storages

Department of 
Horticulture in each of the 
growing states



S.No. Issue Requirement Action By

Fiscal Incentives for 
scientific cultivation 
of SBT as well as on 
Capital Investment 
for PHM & 
Processing

▪ Simplified prompt mechanism for disbursement of 
financial assistance

▪ Cultivation where buyback of fruits & leaves is in 
place should get preference

Ministry of 
Agriculture, GOI

Refrigerated 
transportation

▪ Initial arrangements through existing Public Sector 
organisations – CONCOR or other state enterprises 
and / or through adequate freight subsidies on 
refrigerated movement. 

▪ Again simplified procedures for expeditious 
disbursement would be a must 

Ministry of 
Agriculture, GOI

Enhancement in the 
extent of Existing 
fiscal incentives

▪ Level of financial support by MIDH – needs be 
enhanced to provide for difficult terrain and working 
conditions, new activity and chances of part failure.

▪ From a present level of 50%, it should be increased 
to minimum 75%.

▪ Maximum limit on subsidy should also be increased 
from Rs 4.0 crs. to a minimum of Rs5.0 crs. similar 
to MOFPI schemes

Ministry of 
Agriculture, GOI.



S.No. Issue Requirement Action By

Simplification and streamlining of 
procedures for release of Subsidy 
/ Grant by MIDH to make it time 
bound and workable

All subsidies / grants must be designed in such a 
way to ensure timely disbursement. For processing 
units, the Grant should be parked with the term 
lending institution and disbursed on pro rata basis 
by the bank along with the term loan under the 
overall watch of Ministry. Primary responsibility 
for timely disbursement should be with the term 
lending institution.
The subsidy should be concurrent and not back 
ended to make it a real time help to the 
entrepreneur, similar to MOFPI schemes.
Financial Assistance for existing units should be 
increased from Rs 1.0 crore at present to Rs 5.00 cr. 
(presently Rs 4.0 cr. for new units) for Seabuckthorn 
processing units, similar to Ministry of Food 
Processing Industries, Govt of India schemes.  

Ministry of 
Agriculture, GOI

Level playing field vis-à-vis 
imported pulps and products 

▪ FSSAI stipulations should apply to imported Fruit 
Berry, Fruit Pulp, Seed, Oils etc. so as to ensure a 
level playing field and safe guard local farmers and 
industry.

▪ Ministry of 
Food 
Processing 
Industries, 
GOI



S.No. Issue Requirement Action By

Level playing field vis-à-vis 
imported pulps and 
products 

FSSAI stipulations should apply to 
imported Fruit Berry, Fruit Pulp, Seed, 
Oils etc. so as to ensure a level playing 
field and safe guard local farmers and 
industry.

Ministry of 
Food 
Processin
g 
Industries, 
GOI

Government initiative for 
Organic certification and 
traceability

Subsidised certifications to be arranged by 
Government to start with (initial 3 years)
Setting up of Agencies for Organic 
Certification and Traceability stamping by 
Government in PPP model.

MOFPI / 
APEDA

Setting up of a few 
demonstrative units by 
Government or in PPP 
model 

Setting up of a few demonstrative 
processing units at strategic places by the 
Government to accelerate investments by 
local farmers / entrepreneurs and 
Corporate.

     Ministry of 
Agricultur
e / 
MOFPI, 
GOI



Sr.No. Input Rs

1 Cost of afforestation of seabuckthorn per ha Rs.5.00 lakh

2 Cost of afforesattion in 5000 ha Rs. 250 crores

b Output

1 Fruit rate @Rs./kg Rs.75

2 Fruit yield per ha/yr 2.00 tons

3 Fruit income per ha/yr Rs.1.50 lakh

4 Fruit yield in 5000 ha/yr 10,000 tons

5 Income from 5000 ha/yr Rs.75 crores

6 Leaves rate @Rs./kg Rs.300

7 Leaves production per ha 0.50 tons

8 Leaves income per ha Rs.1.50 lakh

9 Leaves production in 5000 ha 2500 tons

10 Leaves income in 5000 ha Rs.75 crores

11 Total gross income in 5000 ha 150 crores

12 Gross income from 5000 ha in 25 years Rs. 3750 crores

13 Cost-benefit ratio 15



Cultivation of improved seabuckthorn in 1000 ha orchards under 
Russian seabuckthorn

a Input 

1 Cost of cultivation per ha Rs.5.00 lakh

2 Cost of cultivation in 1000 ha Rs.50 crores

b Out put

1 Fruit rate per kg Rs.75

2 Fruit production per ha 10 tons

3 Income from fruits per ha Rs. 7.50 lakh

4 Fruit yield in 1000 ha 10,000 tons

5 Fruit income in 1000 ha Rs. 75.00 crores

6 Leaves production per ha 0.50 ton

7 Leave rate per kg Rs. 300

8 Leave income per ha Rs.1.50 lakh

9 Leaves production in 1000 ha 500 tons

10 Income from leaves in 1000 ha 15 crores

11 Income (fruit + leaves) per ha Rs.9.00 lakh

12 Total gross income in 1000 ha Rs. 90 crores

13 Income in 1000 ha in 25 years Rs. 2250 crores

14 Cost-benefit ratio 45








