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Notes to the publication The Annual Report of International
Seabuckthorn Development (the 2021 Edition)

Published in 2021 by the International Seabuckthorn Association(ISA),
Jia 1, Fuxinglu, Haidian District, Beijing 100037, the People’s Republic of China

This report is published by ISA on behalf of the Editing Committee for The Annual
Report of International Seabuckthorn Development. The list of ISA Board/SCISA
members and partners can be found on the following website: www.isahome.net.

By using the content of this publication, the users accept to be bound by the
terms of use of The Annual Report of International Seabuckthorn Development.
For the use of any material not clearly identified as belonging to ISA, prior
permission shall be requested from the copyright owner.

The designations employed and the presentation of material throughout this
publication do not imply the expression of any opinion whatsoever on the part
of ISA concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. Similarly,
boundaries and names shown and the designation used on the maps do not
imply official endorsement or acceptance by the ISA. The ideas and opinions
expressed in this publication are those of the authors; they are not necessarily
those of ISA and do not commit the Association. The contents were contributed
by ISA Board /SCISA Members and Partners, and others on the title pages of
the chapters therein. ISA and the Editing Committees are not responsible for
errors in the content provided or for discrepancies in data and content between
contributed chapters. The Editing Committee provided the opportunity for
individuals to be listed as authors and contributors or to be acknowledged in this
publication. The Editing Committee is not responsible for any omissions in this
regard.

This Report was financially supported by Ministry of Water Resources, the
People’s Republic of China
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Preface

For the purpose of information exchange, data sharing among member countries
and to improve attraction globally from all members, it is the responsibility
and work plan of ISA Secretariat to publish The Annual Report of International
Seabuckthorn Development. We fully understand that Country Report of
Seabuckthorn Development in the Year of 2020 is the important basic materials.
The members of Board/Scientific Committee of ISA are requested to provide with
the following national-wide statistical information in 7 aspects listed in Appendix
as in detail as possible. And then kindly submit the document in English and/
or in Chinese to Mr. Zhang Bin, Deputy Secretary General of ISA, by email of
isazhangbin@qq.com.

By the October of 2021, we have received the Country Report of China, Finland,
France, India, Kyrgyzstan, Latvia, Pakistan, Romania and Russia respectively. All
these reports have been translated into Chinese or English for further bilingual
printing with assistances from the Board and Scientific Committee of ISA.

According to the uncompleted statistics, by the end of 2020, seabuckthorn was
found in 52 countries. The global resource was around 2,330,000 ha, including

2,071,000 ha in China.

We are looking forward to the better ISA running and global seabuckthorn
development.

The Editing Committee
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Appendix

The Recommended Format/Framework for ISA Member Country
Report of Seabuckthorn Development in the Year of 2020

1. The national-wide seabuckthorn resources of plantations and berry yield.

1.1. The total area of seabuckthorn resources up to the year of 2020 including the natural
stands and the artificial plantations, and the increased areas in the year of 2020.

1.2. The harvested and the estimated amounts of total production of seabuckthorn
berries in your country in the year of 2020.

1.3. A brief introduction of main seabuckthorn plantations in your country.

2. The genetic resources of seabuckthorn in your country

2.1 Introduction of natural seabuckthorn species and subspecies of Hippophae.

2.2. Names of newly bred seabuckthorn varieties and introduced cultivars from other
countries and their performance including morphological/biochemical features.

3. Enterprises and processing

3.1. In the year of 2020, the number of seabuckthorn enterprises, the gross output and
the total value of seabuckthorn products in your country.

3.2. A brief introduction of main enterprises and their main products of seabuckthorn.

4. Scientific research

4.1 The status of seabuckthorn scientific institution in your country in terms of the number
of institutes and their scientists, and their research field.

4.2. A brief introduction of main research institutes/universities and enterprisers, the main
research programs and updated achievements on seabuckthorn.

5. Human resources

5.1. The total personnel involved in seabuckthorn research, manufacturing, marketing
planting, public management, etc. in your country

5.2. The members of National Seabuckthorn Association if provided, including institutional
and individual members.

5.3. A brief introduction of successful institutional members of seabuckthorn Association
if provided.

6. Introduction of important activities, key events, successful stories and advanced
persons in your country in the year of 2020.

7. The policies, documents related with seabuckthorn and research papers in the year of
2020 in your country.
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Seabuckthorn Development in China in the Year of 2020

2020 SEPEMLHRARIRS

Management Center for Seabuckthorn Development, Ministry of Water Resource

Secretariat of International Seabuckthorn Association (ISA)
IKFER DR R ETEH O
B RSB

1. The national-wide seabuckthorn resources of
plantations and berry yield, e.g. the total area of
seabuckthorn resources up to the year of 2020
including the natural stands and the artificial
plantations, and the increased areas in the year of
2020 and the harvested and the estimated qualities
of total production of seabuckthorn berries in the
country in the year of 2020.

China has the richest and largest area of
seabuckthorn natural stands and artificial
plantation. By the year of 2020, there were
nationally in total 2,071,000 ha of seabutkthorn
resources, accounting around 90% of the global
resources, including 722,000 ha of natural ones,
1,287,000 ha of articicial ones for ecological
pruposes and 62,000 ha of articicial ones for
economic purposes. In China, seabutkthorn
distributes naturally in 12 provinces (or autonomous
regions, or municipality) e.g. Beijing, Hebei, Shanxi,
Inner Mongolia, Sichuan, Yunnan, Tibet, Shaanxi,
Gansu, Qinghai, Ningxia and Xinjiang. And it has
been artificially planted in 5 provinces e.g. Liaoning,
Jilin, Heilongjiang, Henan and Shandong. In 2020,
around 64,000 ha of seabuckthorn was planted for
ecological and economic purposes.

The northeasttern, northwestern and northern
China and the Loess Plateau are the concentrated
regions of seabuckthorn resources. In estimation
for the year of 2020, there were around 500,000 to
600,000 tonnes of yielding seabuckthorn berries,
200,000 to 300,000 tonnes of harvesting availnable
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B990%. HR ATPmBRM 2024 5@, U85
1349 AR (B ANTESHK1931 FE. &%
ML 93 FE ) , RADEM 1083 HE (45
722BRM) . 2B 121ME. BiaK. BiEm (4t
=, Edb. WA REE. W =E. PO,
BkPS. HiR. B8 TE. 58 ) BIOMRAS T,
BB 5410E (IZ7. &k BRI WA, 1U8)
ANTIFEDRR. HepfE 2020 F, =EHIE 96
AEALLERNK (D964 Ba) , SHERE
M, 2020 FEDRRMETIBEREL 2010 F3i8
EFR 150 5E (10 BR) BE .
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and 80,000 to 100,000 tonnes of harvested.
Because of the unconvinience caused by thorny
and remote mountainous location, the practical
harvesting rate was about 15% of the total yields.
During the harvesting season, seabuckthorn
companies rushed for berry purchase. Some of
them had to reduce production due to short of
rough materials. In the following Table 1, showed
the resources of seabuckthorn provincially in China.

From the year of 2021 on, around 60,000 ha of
articicial seabuckthorn plantation for economic
purposes in Xinjiang, Heilonhjiang, Jilin and Inner
Mongolia will be in high yield ages and is expected
to supply with 100,000-200,000 tonnes of fresh
berries per year and with the growth of 10-15%
annually. Main resources and distribution locations
are listed as in Table 1.

75 —-60 B, BIRKL 20 75 -30 HIE, SChr
RKINTRABL 85 —10 Ak, ETERESHK
EMEDMERLGREX , HFEILVHRER,
NMERK, ERPRRIRREE . BATFRER
=7, ENEREIIREWE, BS5MH
ARSR, BEERERD A EFERA B FE
7= FEE

Tt 2021 s, (s, BT SR,
AR AR EAEEA THERNZ 90 hEARD
BERMREEHNGERRE], BEBRIEARE
IRRL A RWAIFFE 10 5 -20 5, FA
HF8BU8F 10-15% REEK . ERDIR
EWHERFFIEERIZEMN, FFEFRIE
KFMBEK. &1 AREETEDPR=XIDRER
BESDHER.

Table 1. Total area up to 2020 and the newly increased area of seabuckthorn in 2020 in China
(unit: 10,000 mu, 1 ha is equal to 15 mu)
HMRFEER (FE, 12 =15%)

Fz 1. 2020 FHETEAWEFEL Y

=X #HZE 2020 FE 2020 FFIBIDTRESH 2020 FHIBDTREF
Province Up to 2020 New SBT for ecological purpose New SBT for economic purpose

i1t Hebei 121 2 1

L7 Shanxi 582 16 1

A= Inner Mongolia 585 21 5

125 Liaoning N 2 1

=4k Jilin 18 1 3

%1 Heilongjiang 54 2 4

7)1l Sichuan 60 2

= Yunnan 10

ol Tibet 130 5

[%7E Shaanxi 360 5

7 Gansu 480 5

518 Qinghai 450 5

& Ningxia 90 2
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X = 2020 FE 2020 FHIGIPRRESM 2020 FHIBIPRRE T
Province Up to 2020 New SBT for ecological purpose New SBT for economic purpose
#raE Xinjiang 70 10
Ethith X 6
Other provinces
Aitin total 3107 25

2. Introduction of genetic resources including
natural seabuckthorn species and subspecies of
Hippophae and names of newly bred seabuckthorn
varieties and introduced cultivars from other
countries and their performance including
morphological/biochemical features.

Seabuckthorn is found in 52 countries in the world.
China has the most abundant natural seabuckthorn
germplasm resources in the world. According to the
classification by Professor LIAN Yongshan, Chinese
taxonomic scientist, there are globally 6 species
and 12 subspecies of seabuckthorn. Among them,
located in China 6 species and 8 subspecics e.g.
Hippophae rhamnoides ssp. sinensis, Hippophae
rhamnoides ssp. Yunnanensis, Hippophae
rhamnoides ssp. Turkestanica, Hippophae
rhamnoides ssp. Mongonica, Hippophae salicifolia,
Hippophae tibetana, Hippophae gyantsensis,
Hippophae neurocarpa ssp. Stellatopilosa,
Hippophae neurocarpa ssp. neurocarpa,
Hippophae goniocarpa, Hippophae goniocarpa
ssp. Litangensis, Hippophae goniocarpa ssp.
Goniocarpa.

China has introduced from Russia, Mongolia,
Germany, Finland dozen of improved seabuckthorn
varieties with good economic properties of large
berry, reliable yield, high content of seed oil, less
thorn or thornless, convenience for harvesting and
processing.

3. In the year of 2019, the number of seabuckthorn
enterprises, the gross output and the total value of
seabuckthorn products in the country and a brief
introduction of main enterprises and their main
products of seabuckthorn.

2. ORMBRRIRIER, RROHAGHSE (#.
W) , HEOFEIPEIR. NESSIFESD
RmMEREERSE . EEER.

Y 2 PERB MO M. FERHER L
RADBHERRRRFENER. RBREZED
MIEMZREKENDEE, DREEND A
6 N 12 NIEM, HpfERESHE 6 8
NI, D RRERZDRR(FR ) AIHDRR(F ) |
PR ORR( R ) GTHECORR(F ) BISRIDRR(FR ).
BRERDER (7)), FEDR (IM) . =f@Ed
®R(IF) o pIDRR (A ) « Kbk (T
DN RS IS TIQIZEDINGIESLETIQIZEDN
B (M) | BSRDRR (T0Fd ) o

BRIBRESENSS. BZH. BE. 5=F
E5#HT MR TRmip, HiFmERLK. i
FEHES. KRELR. ZRMIMNIL,

3. BRIZEIPREVZH. B8, B~ E.
FEEF RV R @EENSR,
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Chinese seabuckthorn industry started in 1980’s
and in rapid development in early 21st century.
Following the national R&D, China is leading in the
ultilization and production of seabuckthorn juice,
leaf, lipid, pharmaceutical application of flavonoids
etc. At the presence, around 80,000 to 100,000
tonnes of fresh seabuckthorn berries be harvested
and consumed annually.

China is currently the country with the most sea-
buckthorn products developed and applied,
covering more than 200 varieties in 8 categories
such as food, medicine, health care products
and cosmetics.After more than 30 years of
development, there are more than 3,200 sea-
buckthorn enterprises in China, among which
more than 200 are processing enterprises with
sea-buckthorn as the main product, with an
annual production value of about 26 billion yuan.
Gaoyuan Shengguo Sea-buckthorn products Co.,
LTD., Beijing Powder Health Industry Co., LTD.,
Shaanxi Haitian Pharmaceutical Co., LTD., Shanxi
Luliang Yeshanpo Food Co., LTD., Hebei Shenxing
Sea-buckthorn Research Institute are among
the outstanding ones, and have achieved good
economic and social benefits.

In terms of food processing, sea-buckthorn can
be used as raw material to make a variety of
beverage and wine, such as fruit juice drinks,
fruit wine, jam, cakes and dairy products, etc.
In the field of medicine and health care, there
are preparations for treating cardiovascular and
cerebrovascular diseases, eliminating phlegm,
benefiting lung, nourishing stomach, strengthening
spleen, promoting blood circulation and removing
blood stasis, burning and scalding, knife injury and
frostbite, etc. Sea-buckthorn also shows its unique
value in light industry and other aspects. Developed
skin care products and cleanses that nourish
skin, promote cell metabolism, promote epithelial
tissue regeneration, have anti-allergy, antibacterial,
strong penetrability and protect skin's natural color.
Seabuckthorn stems have hard wood and can be
used as raw materials for building materials such
as plywood.
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In recent years, sea-buckthorn seed oil, fruit oil,
fruit powder, procyanidin, flavone, dietary fiber and
so on are the main extracts of sea-buckthorn in the
domestic and foreign markets. Seabuckthorn seed
oil and fruit oil, as intermediates and raw materials
of drugs, cosmetics and functional foods, have
broad application fields and huge market potential.
The demand for various natural sea-buckthorn
extracts and fruit juices, such as seabuckthorn
concentrate juiec, fruit powder, oil, flavonoids, etc.,
has doubled. Some well-known enterprises at home
and abroad, such as Nestle, Procter & Gamble,
have launched or developed a number of sea-
buckthorn related products.According to statistics,
there are more than 200 kinds of sea-buckthorn
related products such as functional food, beverage,
medicine, beauty and skin care products, washing
articles, feed, bait and so on.(As shown in Table 2)

EFk, BRINDID ERDRZEWIEE D
FRAFIH . DRRRI. DR REBSR. D
FREEED . DRRIERTES . IDRRATBARIME
P& LG TIRER mAYPIEMAFIESE

R FRYNIELiE . THimiEHER. MEMRAD
FRIZERMDFNSRIT, DRRTIRGE T« IDRRERAD |

R, PRERFNFIRAEIER, —EE
RSMIREWINEEER QT EEFERT
FH LSRR T S NIPBEX M. BSR
it, BRIz LEHAEER AR MM
BYEEEm. KB Bm. ESFPKTm. 5k
FFm. @k ERE) KD 200 S5 .
(TMz= 2)

Table 2. The applicaton of seabuckthorn in China
x 2. EREAER

[z FASu; RZFESEE
Function subjects

Application sections

liEES
Products

B&INT Food production
products, etc.

e RB. RE. RE. B DBEISR
drink,wine, vinegar, jam, pastry, dairy

IORRESR . ORRE. DRSS seabuckthorn vine—
gar, wine, tea

EZ51R4E Medicine & healthcare
product processing
scald, burn,etc.

OFNME. 3£, JHi0. @IEFS . SHEE.
4M% treatment for cardiovasvular, gastric
ulcer, lung improvement,cervical erosion,

RRPHREL. SEPBRET Wuwei seabuck—
thorn power, seabuckthorn compounds with
gingseg and jaundicen

BT REMISE Daily stuffs
processing

iaf. ¥ cosmetic, detergent etc,

FPERIFARF S seabuckthorn products for skin
protection

According to incomplete statistics, from 2016 to
2019, the sales revenue of sea-buckthorn extract
products alone in China was 560 million yuan,
940 million yuan, 1.56 billion yuan and 2.1 billion
yuan, respectively. It is estimated that the output
value of downstream industries such as drugs,
cosmetics and health products corresponding to
sea-buckthorn plant extract products is about 1:22.

EATEHIT, 2016 F£2 2020 &F, PR
B mmAHEWA S 3179 5.6127T.9.4127T.
15.6 127t 21127t 25127T, HRExR, ¥
el S FEEIHEAEK, it 2021 4
HEWNER 3012tEr. BUNE, PRkiE
YIRED e St NS . Wl REmS
TR ER 1 22 A,
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Sea-buckthorn enterprises in China have developed
more than 200 products in eight categories,
including food, beverage, medicine and health
care, daily chemicals, feed and bait, with an annual
output value of more than 26 billion yuan. Sea-
buckthorn products not only promote the rational
use of resources, mobilize the enthusiasm of the
masses to plant sea-buckthorn, but also create a
new way for people in poor mountainous areas
to get rid of poverty and get rich. In China's sea-
buckthorn planting areas, farmers rely on fruit and
leaves harvest and development to raise sheep and
cattle, with an average income of 200 yuan.

Seabuckthorn extract products, seabuckthorn seed
oil and seabuckthorn fruit oil are currently the most
exuberant products in the market, the market is
in short supply. Seabuckthorn fruit powder, as a
new functional product additive or raw material, is
now being recognized and accepted by relevant
industries and markets in China. In recent years,
the market demand has grown particularly rapidly.

4. The status of seabuckthorn scientific institution in
the country in terms of the number of institutes and
their scientists and their research field, and a brief
introduction of main research institutes/universities
and enterprisers, the main research programs and
updated achievements on seabuckthorn.

4.1. Research progress and achievements of
Seabuckthorn in Desert Forestry Experimental
Center, Chinese Academy of Forestry in 2020

In 2020, based on the existing genetic resources,
it was achieved by Desert Forestry Center of
Chinese Academy of Forestry that the preservation
of seabuckthorn varieties and the collection of new
varieties' basic data by strengthening the forest
care management of seabuckthorn and the basic
data investigation of excellent varieties, so as to
provide high-quality materials and theoretical basis
for the next research.

4.1.1. Seabuckthorn cross breeding

PAGE 8
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From April to July 2020, in the seabuckthorn
germplasm bank of the Center, cross-breeding
of seabuckthorn was carried out. In the cross
pollination, Russian variety Aley and Chinese
variety Jianxiong No. 1 were used as the
pollinators, and Chinese variety Fengning, and
foreign varieties Xiangyang and Shengiuhong were
used as the female parents. The annual activities
mainly include propagation by hard cutting, soft
cutting and seedling of seabuckthorn. Among the
soft cutting propagation, there were 15 varieties,
45 superior clones, about 70,000 plants. And the
survival rate was 90%. A total of 2 ha of reforming
plantation was carried out.

4.1.2. Experimental progress of sea buckthorn
4.1.2.1. Field basic data survey

In September of 2020, the growth and fruit
characteristics of 25 new varieties of SBT in the
field were investigated to improve the basic data of
new varieties and provide theoretical basis for the
selection of better varieties of new varieties and the
construction of germplasm bank.

4.1.2.2. Experiment of inoculation of seabuckthorn
insect Glabropenes

This experiment was initially conducted in
June 2019, and mature seabuckthorn stands
of shengiuhong were selected in research. The
inoculation experiment was carried out on 10
trees. Through the continuous observation of the
excretion, emergence and adult growth of longhorn
in experimental trees for more than one year, sea-
buckthorn has been basically determined as the
host of Glabropenes.

4.1.2.3. Experiments on the biological functions
and regulatory mechanisms of IncRNA and
circRNA technologies in the drought resistance of
seabuckthorn

In this study, the seabuckthorn cutting seedlings
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of Hippophae rhamnoides L. ssp sinensis were
taken as the research object, and drought
treatment was carried out on them. Through the
whole transcriptome sequencing, translation group
sequencing and m6A sequencing methods, the non-
coding RNA data within the whole genome range of
seabuckthorn were firstly obtained. Secondly, the
IncRNA and circRNA related to drought resistance
were screened, especially the IncRNA and circRNA
related to the synthesis and metabolism of active
substances under drought stress. Finally, VIGS
and transgenic technology were used to verify the
biological functions and regulatory mechanisms of
key IncRNA and circRNA in the drought resistance
of seabuckthorn.

4.1.3. Main achievements
4.1.3.1. Genetic bank construction

In April of 2020, The National Forestry and
Grassland Administration officially approved the
project of the National Tree Germplasm Bank
Construction in Desert Forestry Experimental
Center, Chinese Academy of Forestry, with a total
investment of 25.1 million yuan.

4.1.3.2. Research projects

A. Forestry intellectual property transformation and
application project Demonstration and Promotion
of Eco-Economic Seabuckthorn Variety Hongji No.
1(under research)

B. Ministry of Water Resources funded project: The
Natural Form Domestication and Cross Breeding of
Sea Buckthorn (under research)

4.1.3.3. Research paper

DNA demethylation and non-canonical RdDM
synergistically regulate sea buckthorn fruit ripening.
(to be published)

4.1.3.4. Graduate students training

Based on sea buckthorn experiment platform of the
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Center and the research project of seabuckthorn,
two postgraduate students and one doctoral
student received training in 2020.

4.2. Research progress of sea buckthorn by
National Forestry and Grassland Sea Buckthorn
Engineering Technology Research Center; Shanxi
Academy of Forestry and Grassland Sciences in
2020

In 2020, sea buckthorn engineering center has
undertaken a total of 7 national and provincial
scientific research projects. Around the projects and
topics, we carried out scientific research, technical
services, academic exchanges and achievements
transformation and promotion of sea buckthorn.

In the aspect of sea buckthorn scientific research,
we carried out the research on the breeding of
improved varieties of Hippophae rhamnoides
subsp. sinensis Rousi, the construction of artificial
sea buckthorn demonstration garden, high-yield
cultivation techniques, the extraction methods
of sea buckthorn active substances and the
pretreatment equipment of sea buckthorn fruit
residue. In the study of improved variety selection,
the technical standard of superior individual
selection of sea buckthorn in China has been
formulated. In the natural distribution areas of
sea buckthorn in Shanxi and Inner Mongolia
Province, the plus tree selection of sea buckthorn
has been carried out with high yield, big fruit
and few thorns as indexes. So far, 290 excellent
individuals of different types have been selected,
and propagation materials have been collected
for propagation. In the natural distribution areas
of Hippophae rhamnoides subsp. sinensis Rousi
in Shanxi and Inner Mongolia, taking high yield,
big fruit, few thorns and other traits as indexes,
we have carried out the selection of superior
individual of sea buckthorn. In the experimental
base of Shanxi Academy of Forestry, 139 superior
individual of sea buckthorn and 19 introduced
varieties were used to build 150 mu experimental
forest, and the tree shape structure cultivation
experiment of the demonstration garden was
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carried out. At the same time, the effects of different
fertilizer rates on tree growth and yield were
tested. In the aspect of high-efficiency extraction
technology of sea buckthorn active substances,
we carried out the analysis of flavonoids content
in sea buckthorn leaves, extraction technology
of flavonoids from sea buckthorn fruit residue,
supercritical CO2 fluid technology to extract sea
buckthorn oil and pretreatment equipment for high-
efficiency utilization of sea buckthorn fruit residue
active substances.

In terms of innovation achievements, two improved
varieties were approved, namely, Jinji 1 (Jin S-SC-
HR-030-2020) and Yanji 1 (Jin S-SC-HR-031-2020).
Eight papers were published.

In terms of technical services, combined with the
project of improving the quality and efficiency
of economic forest, technical training on sea
buckthorn seedling, natural sea buckthorn forest
transformation and pest control was carried
out three times for members of afforestation
professional cooperatives in Guangling and
Hunyuan counties of Shanxi Province. The total
number of trainees is 300.

In terms of academic exchanges, in July 2020,
the center held a seminar on Industry University
Research Cooperation Association with North
University of China, Shanxi Hengyi Biotechnology
Co., Ltd. and Xinjiang Xuebairen Food Co., Ltd. In
September 2020, the center invited two professors
from Shanxi Agricultural University to give a lecture
entitled “scientific and technological innovation
promotes the development and utilization of sea
buckthorn resources in Shanxi”. In October 2020,
we participated in the sea buckthorn academic
exchange held by the enterprise Committee of
international Seabuckthorn Association (China).

In the aspect of achievement transformation,
the center actively carried out the transformation
and promotion of scientific and technological
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achievements while strengthening the scientific
and technological innovation of sea buckthorn,
and increased the scientific and technological
support for the development of sea buckthorn
industry. Based on the local standards of “technical
regulations of sea buckthorn seeding and seedling
raising” and “technical regulations of sea buckthorn
cutting and seedling raising” formulated by our
institute, Hualinbei forest farm of Datong City
successfully applied for the demonstration project
of forestry science and technology promotion of
central finance in 2020, and the center provided
technical support.

4.3. Report of Sea Buckthorn Team of Dalian Minzu
University in 2020

4.3.1. Approved projects

4.3.1.1. National Natural Science Foundation of
China, 32071799, New mechanism of miR319e
mediated transcription factor AP4m in seed
development of Hippophae rhamnoides, 2021/1-
2024/12, under study.

4.3.1.2. Natural Science Foundation of Liaoning,
Research and demonstration on molecular breeding
and seedling breeding technology of sea buckthorn
with high ratio of sugar and acid, 2020/3-2022/3,
under study.

4.3.1.3. Fundamental Research Funds for
the Central Universities, Whole genome map
construction and excellent gene resource mining
of Hippophae rhamnoides, 2021/4-2021/12, under
study.

4.3.1.4. Fundamental Research Funds for the
Central Universities, The mechanism of DNA
methylation in differential expression of oil synthesis
genes in different organs of Sea buckthorn fruit,
2020/3-2021/2, under study.
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4.3.2.Project in progress

4.3.2.1. National Natural Science Foundation
of China, 31800574, Study on the mechanism
of miR168b targeting A9D gene regulates high
accumulation of palmitoleic acid in sea buckthorn
pulp, 2019/1-2021/12, under study.

4.3.3. Published paper

4.3.3.1 Li He, Ruan Chengjiang*, Ding Jian, Li
Jingbin, Wang Li, Tian Xingjun*. Diversity in sea
buckthorn (Hippophae rhamnoides L.) accessions
with different origins based on morphological
characteristics, oil traits, and microsatellite markers.
PLoS ONE, 2020, 15(3): e0230356. IF=3.240, SCI-3

4.3.4. Research progress

4.3.4.1 Diversity in sea buckthorn accessions
with different origins based on morphological
characteristics, oil traits, and microsatellite markers

We assessed the diversity of 78 accessions
cultivated in northern China using 8 agronomic
characteristics, oil traits in seeds and fruit pulp,
and SSR markers at 23 loci. The 78 accessions
included 52 from ssp. mongolica, 6 from ssp.
sinensis, and 20 hybrids. To assess the phenotypic
diversity of these accessions, 8 agronomic fruit
traits were recorded and analyzed using principal
component analysis (PCA). The first two PCs
accounted for approximately 78% of the variation
among accessions. The oil contents were higher in
pulp (3.46-38.56%) than in seeds (3.88-8.82%),
especially in ssp. mongolica accessions. The
polyunsaturated fatty acid ratio was slightly lower
in the seed oil of hybrids (76.06%) than that of in
ssp. mongolica (77.66%) and higher than that of in
ssp. sinensis (72.22%). The monounsaturated fatty
acid ratio in the pulp oil of ssp. sinensis (57.00%)
was highest, and that in ssp. mongolica (51.00%)
was equal to the ratio in the hybrids (51.20%).
Using canonical correspondence analysis, we
examined the correlation between agronomic
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traits and oil characteristics in pulp and seeds. Oil
traits in pulp from different origins were correlated
with morphological groupings (r = 0.8725, p =
0.0000). To assess the genotypic diversity, 23 SSR
markers were used among the 78 accessions with
59 polymorphic amplified fragments obtained and
an average PIC value of 0.2845. All accessions
were classified into two groups based on the
UPGMA method. The accessions of ssp. sinensis
and ssp. mongolica were genetically distant. The
hybrid accessions were close to ssp. mongolica
accessions. These results will be valuable for
cultivar identification and genetic diversity analysis
in cultivated sea buckthorn.

4.3.4.2 Functional identification of sea buckthorn
A9D gene related to palmitoleic acid synthesis

The 1152bp HrA9D gene with complete coding
region was isolated from the berry pulp of sea
buckthorn, which encoded 383 amino acids.
Sequence analysis showed that this protein had
a delta-7 desaturase motif which regulates the
synthesis of palmitoleic acid. The results of multiple
sequence alignment and evolutionary analysis
showed that HrA9D had high homology with other
A9D proteins related to palmitoleic acid synthesis,
and the consistency values of HrA9D with Jujube
and pear A9D were 83% and 81%, respectively.
Using the previously constructed HrA9D gene
vector, the leaf disk method was used to transform
into tobacco leaf (NC89), and a number of
HrA9D gene positive clones were obtained. GC-
MS analysis showed that the overexpression of
HrA9D gene significantly increased the content of
palmitoleic acid in the transformed tobacco leaves.
gRT-PCR analysis showed that HrA9D gene was
highly expressed in transgenic tobacco leaves. In
conclusion, overexpression of HrA9D in tobacco
can significantly promote the accumulation of
palmitoleic acid in leaves, and it plays an important
role in the synthesis of palmitoleic acid.

4.4. Sea-buckthorn has been successfully
popularized and applied in soil erosion control
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in the soft rock area of the Loess Plateau. Since
1998, Management Center for Seabuckthorn
Development, Ministry of Water Resources has
planted sea-buckthorn ecological forests on a
large scale in Inner Mongolia, Shanxi and Shaanxi
provinces, which are located on the Loess Plateau,
with a total planting area of more than 7.6 million
mu, of which more than 100,000 mu was newly
planted in 2020.

4.5. New varieties

By the year of 2020, more than 30 new varieties
or cultivars of seabuckthorn have achived by cross
breeding or selection in China.

(1) Up to 2020, 28 new varieties have been
assessed and named by Management Center for
Seabuckthorn Development, Ministry of Water
Resource, China.

(2) In 2019, National Forestry and Grassland
Administration authorized four new seabuckthorn
cultivars, Chaoyang (20190346), Wanxia
(20190341), Wanhuang (20190342) and Gaoyou
No.1 (20190345) owned by Dalian Minzu University.

(3) Two improved varieties were approved, namely
Jinji 1 (Jin S-SC-HR-030-2020) and Yanji 1 (Jin
S-SC-HR-031-2020) owned by Shanxi Academy of
Forestry and Grassland Sciences in 2020.

5. The total personnel involved in seabuckthorn
research, manufacturing, marketing planting, public
management, etc. in the country, and the members
of National Seabuckthorn Association.

In the past 30 years, China has established a
powerful seabuckthorn expert team, with around
15,000 professionals, covering forestry, agriculture,
water and soil conservation, gardening, medicine,
food indstry, etc. In recent years, we have included
many qualified experts who are both professional
and proficient in English communication, and
served as chairman or the co-chairman in the
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academic exchange session at the International
Seabuckthorn Association Conference, showing the
active role of global seabuckthorn acivities.

The Enterprise Committee (China) as a sub-organization
of International Seabuckthorn Association, was
established in May 2017, with 82 group members by the
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end of 2020. (See the tedail in Table 6)

2020 FRBRARER 82 1. (1FEIMIER6)

Namelist of Enterprise Committee (China)/ISA Members
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&#R Name of member Title in %Z)Emmittee Contfiifo\erson
1 ?ﬁ%u%iﬁjg?gﬁgﬁéi?buckthorn Co. Ltd SRPAL Chairman LL)JﬁjJi%n GeneEléI;l\(/Enager
2 é%?%%f%ﬁ?iﬁfﬁﬁ?ustrial Co. Ltd BIRIKEAL Vice Chairman WAI\IE(igmibin Gener{ga\léli/llinager
3 Eggﬁéﬁfﬁﬁ?%eabuckthom Academy BIRK%{ Vice Chairman ZHAEE;EBXF%ekai Markﬁr%?\/l%nager
4 iﬁ:& Y%?;Enﬁp[ffgs\?o.ud BIEKEL Vice Chairman NILCJF @Enn cﬁifn%an
5 gt@fwﬁﬂ?i@?@rmamumal Co.Ltd IR Vice Chairman So;r'fgJl éile Assist%r?ifgb%irman
6 ﬁiﬁéﬁ%ﬁfﬁ%ﬁﬁ?&@a Inner Mongolia Bl&1<8147 Vice Chairman LI{I}ESEWH Cf%fntfan
7 Iobabuckhom Car s o SRS e poara member | 7\ Charman
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9 :ﬁiﬁiii@{kﬁﬂﬁ’&ﬁ Inner Mongolia Chundian 18 Board member B%S:EZ:e Ciﬁfan
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14 Eirﬁaﬁﬁiﬂ%ﬁ% \;ﬁ?an Group Co. ERR{L Board member KAN)%ﬁZ%anyi Deputy Eué?:_ré;%anager

15 écfaﬁgfflgjgtﬁi}t}lﬁif Dalian Minzu University FERRAL Board member Ruan%hﬁkg%gjiang Di}?;ftor
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20 égcﬂ%yuan Dongguo Seabuckthorn Development| %8 {7 Board member DU Zhongyuan Chairman

21 %;rzléluﬁfeﬂk éiirﬂis elongjang Academy for BRI Board member Shi%?niyou Reii?fher

22 | egiment Management CoLid 00 | S Boara Member | |\ ZRC, chaimmen

23 gg%ﬁf %ﬁ%ﬁéﬁ??ﬁ%ment Corporation ERRAL Board member WAN%;E(E)hong l\\l/lkiga:zjfr

24 |G Guoshoutang Bebnaineorng o, Lt | EFBoardmember | o lT | Ghanman

25 L o Masminet Pharmaceuica Go. Lia || i Boarmemver | 0T Researaher

26 Ei?ﬁ?ﬁfjﬂ%ﬁﬂﬁﬁﬁ Gansu Alkang Seabuok™ BRRA Board member M?ﬁ?ﬂg Genelf‘ga\lé;ll\(/fgnager

27 ?g‘:\lltz(g??%ﬁ\irmacy, Lanzhou University ERR{L Board member Yan?;‘%%ang Vifgﬂ;:lis)t;an

28 %li}ff %ﬁgﬁfﬁéfﬂiﬁg Ltd 257 Board member SU}I\IJI\j?EIEWU Genegﬁznager

20 e K e oo Co. Lt @i Board member | | N Chamman

30 i@%ﬁ%&%ﬁiﬁ%%ﬁeﬁc&Eé:oa.jé(ijnjiang ruhua EH (I Board member CAI%?}nguo Maéi}fger

31 iﬁ%ﬁ%ﬁ%ﬁ?gﬁﬁ? Xiniang zhongike Sea- BRRAL Member Xfin Geneglél;l\(}lgnager

32 FERIMFHFERIERSRU KA Institute of 284 Member e RR
Agricultural Resources and Zoning, CAAS YOU Fei Rsearcher

=5 gg%(ﬁasih?fjﬁygg%%—al\ﬂedicine Co. Ltd SRPAL Member JIA%éﬁguilin GeneEIéI:/l%nager

34 ggﬁiﬁelsﬁﬁ?éﬂs e DanR Co. Lid SRP Member 2 ?;ojzngwei Chatmaen
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LIPS LIREmEIRAT

ESN

BEK

A
35 |Shanxi Shandi Sunshine Food Co. Ltd SRPA Member JIANG Ruilin Chairman
TR AR TR BIRA TR Py TERIF potesi)
36 Shanxi Kelin Bio—tech Development Co. Ltd SRPAL Member NING Jubao General Manager
LFASREIBEMRIERAT PNy 2REF ESE5S
37 |Shanxi Jinkehai Bio tech Co. Ltd SRPAL Member GUO Hail Chairman
TR R E EMRI IR AT Py i EFEK
38 Shanxi Xianguoyuan Bio—tech Co. Ltd SRPA Member CAO Man Chairman
LAAEREMRHEBIRA AT Py ZPIRE 218
39 Shanxi Baoyuan Bio—tech Co. Ltd SRV Member GUO Linbao Manager
WFEENEMRHRBIRA T A e ke BERIE
40 Shanxi Hengyi Bio—tech Co. Ltd SRPIL Member XU Zhangbing General Manager
UASEZRIREMEIRAD -
i ; _ os Yy HES bS]
41 ShaHX| Gaoyuanshengguo Seabuckthorn Biolod 2R8I Member WU Guochang General Manager
ical Co. Ltd
WFEBRARRFF R BIRA S e wEk
42 |Shanxi Zhunong Hherbal Tea Resources Devel- S REB[ Member GOI\TG Tieiun Chairman
opment Co. Ltd g
RERHBINESLR I ERERELAT] Inner Mongolia P SRR BEK
43 \Wangliu Eco—agriculture Co. Ltd SRPAL Member GUO Qiushi Chairman
ARG KEZERHERAE Inner Mongolia Datang PN ZER Jotzss:d
44 Pharmaceutical Co. Ltd SREPA Member LIANG Guodong General Manager
AREEXHRLE Py a0 bS]
45 Inner Mongolia Jiwen Forestry Bereau SRPAL Member YANG Yingxin General Manager
NEGEEZ NS Py LT E=ES
46 Inner Mongolia Bilahe Forestry Bereau SRPAL Member YANG Jinglei Director
AR S EERRL S PNy ERE E=ES
47 Inner Mongolia Kuduer Forestry Bereau SRPIL Member WANG Huoxi Director
NEEPNTSNI S Py ErTAk E2ES
48 Inner Mongolia Dayangshu Forestry Bereau SRPIL Member WANG Yuancheng Director
ARERERNUEIBIRAT e
! ' ) ) [ ESES BREE
49 |Inner Mongolia Mengxin Agri—forestry Industrial SR Member ' )
Technical Co. Ltd CHEN Guoxiang |Vice General Manager
ARG (£EH ) BRAE Inner Mongolia PUNN FRIA fovese
50 Big Seabuckthorn Industrial Co. Ltd SRS Member CHEN Yida General Manager
ARESPRETHARFRREZRBIRFELE Inner E=g wEK
’ ST D
51 E/Ignl?t%ha Erdos Tianjiao Resource Development SREBAI Member LI Yunfei Chairman
EMEFEDWRERBRAT gk K
52 |Jilin Qiuyangtang Pharmaceutcal & Healthcare SRB{ Member L] X;(;E uan Chairman
Poduct Co. Ltd guang
EMNEEERESERREBIRAR Py X7 =18
53 Jinlin Fuzhida Eco—tech development Co. Ltd SRV Member LIU Jie Manager
54 2 TERRUARLPBRA L BRAE Helongjiang 284 Member FER FEK
Changleshan Seabuckthorn Development Co. Ltd =5 WANG Zhongxiao Chairman
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55 [ LELRHEREFARAT HeilongjiangYan- 28287 Member ZREE EEK
shou Yuluyuan Tea Industry Co. Ltd =R LI Chengjie Chairman
B IEKRERERAE A kB BEK

56 Helongjiang Shengnong Food Co. Ltd SRPA Member YAO Zhonghua Chairman
B TH AT KRHRARRE LAY —_ am

57 |Mudanjiang Donganqu Kangli Fruit & Vegetable SREB Member -
Farmer Cooperative SHAO Zhukuan Manager
EBRREERTWBRAT PNy IR EEK

58 Shanhai Gaoyuanshengguo Industry Co. Ltd SRPA Member TANG Shunxin Chairman
LA ENRAEEREIRAT A PRI BEK

59 Changzhou Yanhetang Trade Co. Ltd SRPAL Member CHEN Congmei Chairman
I NERERGTHIMBIRAT Yangzhou YN TFeRtE BEK

60 Fuerxi Fruit & Vegetable Juice Machinery Co.Ltd SRPIL Member XU Ronghua Chairman
R TIHUND EEYREAIRAE) Hangzhou Shamei P ESTON 4218

61 |Bio-tech Co. Ltd SRPAL Member LI Yuntian Manager
TIRTTIE R R B IRATE) A EXBRIE etzs]

62 Ningbo Yuanshuo Bio—tech Co. Ltd SRPAL Member ZHAO Xiaofeng General Manager
WFRBEEEERVFHEERAT Py FiEF fotes i)

63 Shandong Qingxiangmingze Agri—tech Co. Ltd SRPA Member YU Haiyang General Manager

64 WFRTERRETEMRIEBIRAE Shandong Heze £5847 Member [pvecs ISvzst:
Zhongehe Jianyuan Bio—Tech Co. Ltd =R CHU Wenbin General Manager
R REENRISBIRAT) Py HEEZ BEK

65 Henan Shengjingtang Bio—tech Co. Ltd SRPAL Member HAN Yidong Chairman
791 BB || K TR R BIRAE) Sichuan Chengdu PN B 218

66 Chuanda Healthcare Product Co. Ltd SRPA Member HUANG Xiangfang Manager
BRFARM R BIRAT] A g ZEE Stzs]

67 Shanxi Erlintu Pharmaceutical Co. Ltd SRPAL Member LI Yongijian General Manager
HR HRENRHEEIRAS) AR I z

68 Gabsu Gannong Bio—tech Co. Ltd SRPAL Member FU Yumeng Manager
SBALHREEYRIELGIRAT £ g =f ZI8

69 inghai Jlushichongcao Bio—tech Co. Ltd RRPA Member ZENEG Jin Manager
Qing 9 g g
SEEEEREIARGIRAT) Py bl REETE

70 Qinghai Qinghua Bozhong Bio—tech Co. Ltd SRPAL Member FEINan General Manager
HEREEYRIERGIRAT Py =30 218

n Qinghai Anxu Bio—tech Co. Ltd SRPAL Member MA Ancheng Manager
SEFENAEREYRIEIRAT) Py ESIZ7N Elpstestd

72 Tangut (CHINA) Co Ltd SRE{L Member DONG Shulin Vice General Manager
TEEZFTHHBERPL A FE=E sezsyd

73 Ningxia Longsu Minningzhucan Trade Center SRPAL Member XIN Tongbao General Manager
STIETRISE R AIRAS) PN 45 B

74 Xinjiang Xiyuzhenpin Bio—tech Co. Ltd SRPAL Member LI Jing General Manager
Fis S A EREREHEBIRAE Xinjiang Wusu A e ENAE] 4218

S Jiaohe Livestock—tech Co. Ltd SRPAL Member SONG Yueheng Manager

PAGE 20




— . u
ERDPREERS (2020 £ ) mm
e S AT REM A IRAE A et ZI18
76 Xinjiang Jishengyuan Bio—tech Co. Ltd SREPA Member TAO Tongsheng Manager
FERERERRRREBIRAE Xinjiang Jinghua— PN XIMES BEK
77 tianbao Tech—development Co. Ltd SRPIL Member LIU Jiayu Chairman
FESCRAFREMREEBIR AT Xinjiang Xiannong A o e XEFE frest]
8 Boyi Biotechnology Co., Ltd SRPAL Member ZHAO Junfeng General Manager
iR BRI EIRAT A EEES BHEK
79 Xinjiang Qingyafeng Health Tech Co. Ltd SRV Member TIAN Feng Chairman
go [rEmIEERENFIRRERAS Xinjang Qing- £B84 Member ST sz
he County Longhao Bio—tech Co. Ltd =R SUN Wensheng General Manager
e IR RS BIRAE PSyoy EEH fotestd
81 Xinjiang Hongyi Agricutural Tech Co.Ltd SRPAL Member WANG Junyang General Manager
g [FSEAIIERE LR EARAT) 24 Member ABAEch TS
Altay Sunstone Health Industry Development Co., LTD = DENG Huizhong General Manager

6. Introduction of important activities, major events,
successful stories and advanced persons in the
country in the year of 2020.

At present, China has initially established
collabaration with Russia, Germany, France,
Greece, UK, Latvia, Romania, Finland, Sweden,
Mongolia, Japan, Korea, India, Nepal, Pakistan,
Kyrgyzstan, Iran, Canada, the United States, Chile,
Peru, Bolivia, and other countries. And once won
the World Bank, the United Nations Development
Programme, the European Union, Pero Fund of the
Group 77, and International Centre for Integrated
Mountain Development of technical and financial
supports, technology cooperation and economic
cooperation on seabuckthorn with other countries
have been carried out each year.

Chinese government attaches great importance to
ecological progress and has put forward the "Belt
and Road" development strategy. Sea-buckthorn
is a kind of efficient soil and water conservation
plant, which can improve ecological environment
construction and promote economic development.
Sea-buckthorn has great ecological value and
economic value. It is the good opportunity for
seabuckthorn development in conjunction with
the "Belt and Road" strategy, to promote bilateral
and multilateral sea-buckthorn exchanges and
cooperation. Along the Belt and Road related to 65

6. JAFEEFXVPRNEEE. EXFEN

NA,

i, FEEVSEL T SEHPE . EE . =E.
EE. FhE. AR DRI, 5=, IR,
i, B, #it HE. RR/R. BEHME,
H/REHEEME. R, =X EE. TR
WE. BNETSERNSFRR, FERIR
STHRRT. REEFAE. K&, 77EE
BRZEE. EfrlitEREHF AR+ OEERE
LRANBZ ST, BEESEEFEDRE

R EE,

FEEASEENESXBRER, 't “—F
—I8 KRR, IPRE MBS AR LIREF
B, ATLIEESINERIR, (BHEF AR .

DREBBERIIESMENZFNE. ML
VEER EREANIS  SAIRS — i
EEEIEE S, ISP RERZRS
B —H I8 XA 65 MERFIX H,
BtZ20ExR (B8EHESH. 5h. B
1B, EEEME. S2455EmE. FRE. EBE.
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countries and regions globally, more than a dozen
countries, including Russia, Mongolia, Kazakhstan,
Tajikistan, Uzbekistan, Iran, India, Nepal, Pakistan,
Germany, Finland, Latvia, etc. have a solid
base for seabuckthorn cultivation and industrial
development.

International Seabuckthorn Association as
an international non-governmental, non-profit
organization, and with members from seabuckthorn
enterprises, research institutes and individuals was
proposed by international seabuckthorn experts
from China, Germany, Russia, Finland, India,
etc. and launched in 2001. And in 2011, ISA was
approved by the Chinese Ministry of Foreign Affairs
and Ministry of Water Resources and then officially
certificated by Ministry of Civil Affairs.

On October 15, 2019, at the General Assembly of
International Sea-buckthorn Association held in
Berlin, Germany, 13 members from 7 countries,
including China, Germany, Russia, Finland, Latvia,
India and Canada, were elected as the second
board of directors. Mr. ZHAO Dongxiao, Director
General of Management Center for Sea-buckthorn
Development, Ministry of Water Resources, and
Mr LU Shunguang, Deputy Director General were
elected as Chairman and Secretary General
of International Sea-buckthorn Association
respectively. Mr. Veli-markku Korteniemi from
Finland, Jorg-Thomas Morsel from Germany
and Yury A. Zubarev from Russia were elected
as Vice Chairmen respectively. Professor Baoru
YANG from Turku University, Finland was elected
as the new Chairperson of Scientific Committee of
International Sea-buckthorn Association. (See in
detailed in Table 7)

In March of 2020, the sceond meeting of the Second
Board of International Seabuckthorn Association was
chaired over email by Mr. ZHAO Dongxiao, Chairman
of ISA. It is agreed by all ISA Board members
to postpone the 9th International Seabuckthorn
Association Conference (ISA-2020) planed be held in
Greece in May of 2020, to May of 2022
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Facing to the global epidemic of COVID-19, on
April 21 of 2020, Mr. ZHAO Dongxiao, President of
International Seabuckthorn Association sent global
seabuckthorn colleagues his proposal of Supporting
the Global Fight Against the Covid-19 Pandemic as
the following.

Dear Board Directors and Members of ISA,

First of all, on behalf of the ISA Board, | extend our
well wishes to those involved in the fight against
humanity’s common enemy, the Covid-19 virus,
and pay the highest tribute to the efforts made by
all directors and members to fight the Covid-19
outbreaks in their various countries. The ISA shall
continue, as always, to support the work of its
board directors and members.

As we all know, since the latter half of this January,
there have been outbreaks of the Covid-19 virus
in more than 180 countries and regions around
the world. The World Health Organization believes
that the current pandemic is the gravest challenge
and threat that humanity has ever faced. Hence,
the ISA has decided to postpone the ninth ISA
Conference (originally due to be held in Greece
this May) to 2021.

This is both in response to the WHO’s call to
reduce mass gatherings and international traffic, as
well as to safeguard the health of all ISA scientists.

| wish to take this opportunity to urge that all ISA
board directors and members lend their support to
the various measures and recommendations by the
WHO in relation to the fight against the Covid-19
virus. Together, we can jointly safeguard human
health and save lives.

Stay safe.

In April, Consultancy Experts Team for
Seabuckthorn Enterprise Committee (China)
of ISA, as a professional technical supporter,
was established with more than 300 scientists
or researchers from national departments of

2020 4 B, ERPRNEERE. PEXKF
OB R EEFOEERRRQAEIKIORRE
TRE “XFXEFERERNEREEBRIE
W o BNBENT:

Bk, SVES:
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REFER, BSE—RATaLEk, femste
REEEIK 180 S TERMBKEL . HRT
FARLNS, XABERAXHE ERTIRAIHE
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F 5 BAREAFNFENEERDRAS IR
E 2021 577, XBRRAERIPMEF R
ZEER, BENMNHERPERR TR
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agriculture, forestry, soil conservation, medicine,
cosmetis, food and benerage etc.

On May8 of 2020, the Tthird meeting of the Second
Board of International Seabuckthorn Association
was converned over email. After full discussion
and review, all ISA Board members agreed with
the recommendation from Mr. ZHAO, Dongxiao,
Chairman of ISA to accept Mr. MO Mo, Deputy
Director General, Department of Soil and Water
Conservation, Ministry of Water Resources of
China, as a new member of ISA Board. At the same
time, at the recommendation of Professor YANG
Baoru, Chairwoman of Scientific Committee of
ISA (SCISA), Dr. Asad Hussain Shah, Chairman
Department of Biotechnology, University of
Azad Jammu and Kashmir, Pakistan, and Dr. RUAN
Chengjiang, professor of Plant Biotechnology,
Dalian Nationalities University, China, were
welcome to join SCISA.

On September 15, 2020, entrusted by Mr
ZHAO Dongxiao, Chairman of ISA, the Fourth
Meeting of the Second Board of International
Seabuckthorn Association was chaired by Prof.
LU Shunguang, Secretary General of ISA over
email communication. After full discussion, all ISA
members agreed to the two documents proposed
and revised by ISA Secretariat as: Guideline
for Nomination of Lifetime Achievement Award,
Outstanding Contribution Award and Special
Contribution Award of International Seabuckthorn
Association (ISA) and Guideline for International
Seabuckthorn Association Conference. These two
documents have taken effect since September
16, 2020.
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Table.7. Namelist for Board members of International Seabuckthorn Association

®7. BROBRHSEESHEEE

%2 name

1451 Sex

KRBT A EE O

FEMEAHER
Title in ISA

1 XIRER B h Management Center for Sea— E=ES *iE. B
Zhao Dongxiao M China |buckthorn Development, Ministry| Director General Chairman
of Water Resource
. vard L=
, | eRE B 2 | 5= aomtech BRAT ez B, B
1 H . .
Korteniemi M Finland |[Aromtech Ltd General Manager Vice Chairman
Y9/R « FEOHR - 2538 _ _
o | FERER ) = | mE (UBFamad BRTE B, 29
l\%" M Germany |UBF Ltd CEO Vice Chairman
orsel
Yury A. Zubarev M Russia Horticulture for Siberia Senior Researcher Vice Chairman
- RER BT A AR IR =
=
5 Lu E;r:gsen ﬁ CE)Fhi Biology Insititute,Chinese Acad- Prj}égfsor Boaridgm%nber
emy of Science
= T (b g
o | memmeww | = | ep |FSVEEEIRE L e e = %
Virendra Singh M India tural University Professor Board menber
N IKFJEBK L ERIFR) —
7 SR % o E Dep.of Soil and Water Conser— BB 2=
Mo Mo M China \ation Deputy Director General |  Board menber
7 0 | 24
s g | F2 lEREks A, BERESEE = %
8 Yang Baoru F Finland | University of Turku Professor, Head of Board menber
Dept. of Food Science
INTA(ERESE
9 IXEENN BASHH kg FUARHETY [RIRR AT B 2 53T Head of Unit of Pro— B S
Dalija Seglina F Latvia |Institute of Horticulture, Latvia cessing and Bio— Board menber
chemistry
e " . (EilaapaNI 2 RISFEREIEE
RESFIL - AKZBEE I RS ET ! , b=
10 ] f . |Northern Research Institute of Deputy Director on
Natalia Demidova F Russia Forestry Sciences Board menber
o | meR meang | B | amen DREESEDS x e = %
Andrejs Bruvelis M Latvia Laet?/i:c orn Association o Head Board menber
- BRI
Fa/RESHT « SHEER 2] nEx &t b=
12 - Center for Food Research and .
Alphonsus Utioh M Canada Development Senior Reseacher Board menber
IKFEBS BRI TR BRI
13 ARG 2 7 Management Center for Sea— EESES WHE., B
Lu Shunguang M China |buckthorn Development, Ministry | Deputy Director General | Secretary General
of Water Resource
KBRS AR SR S(IE
14 R k8 = Management Center for Sea— & K D:u%‘[ﬁge\cgf
Xia Jingfang F China |buckthorn Development, Ministry Division Chief P Gyeneral v

of Water Resource
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7. Policies and documents related with
seabuckthorn, and research papers in the year of
2020 in the country.

7.1. The development of the sea-buckthorn
industry has received strong support from the
Central government of China.lt was included by
National Development and Reform Commission
in the guiding catalogue of industrial restructuring
to encourage projects and enjoy relevant
preferential tax policies. In 1999, the State Forestry
Administration formulated The Development Plan of
Sea-buckthorn for 1999-2000, which implemented
the task of afforestation of sea-buckthorn into six
key forestry construction projects. In 2002, Ministry
of Public Health issued a regulation as The Notice
on Further Management of Healthcare Food Raw
Materials. Seabuckthorn was included in the
name lists of plant resources as both food and
medicine, for the legal development and utilization
of seabuckthorn resources.

7.2.Two standards International Seabuckthorn
Association namely Seabuckthorn Juice
(T-ISAS002-2020) and Seabuckthorn Seed Oil
(T-ISAS001-2020) were issued and implemented
by ISA in the year of 2020.

7.3. Two annual publications namely China
Seabuckthorn Development in 2019 (In Chinese)
and International Seabuckthorn Development in
2019 (Both in English and Chinese) were published
in December of 2020 by International Seabuckthorn
Association jointly with Management Center for
Seabuckthorn Development, Ministry of Water
Resource, People’s Republic of China.

7.4. According to data of Baidu Search, in total 323
scientific artices on seabuckthorn were published
by Chinese scientists/researchers at Chinese
profersional jounnals in 2020. See the detail as in
Appendix 1: Articles/papers/thesis on seabuchthorn
published in the year of 2020 in China.
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Appendix 1: Scientific articles/papers/thesis on
seabuchthorn published in the year of 2020 in
China

1. ZHOU Z.S., LING J.C., Research on selection of
grasses, trees and the inter-planting technology for
soil conservation in coal mining districts, Soil and
Water Conservation in China, 2020(1)

2. WEI C.Y., BAO X.W., WANG J., et al, Isolation
and purification of seabuckthorn polysaccharide
and its anti- oxidation, Food Science, 2020(1)

3. YAN X.L., XU X.M., DUAN J.F., et al,
Seabuckthorn introduction and control measures
to pests, insects and birds in gully district of the
Loess Plateau, Modern Agricultural Science and
Technology, 2020(1)

4. AI'N., QIANG D.H., LIU G.Q., et al, Impact of age
and leaf position in post coal mine reclamation land
to the water content of seabuckthorn leaf and berry,
Journal of Northwest Forestry College. 2020(1)

5. ZHANG Q., ZHANG M.M., FAN M.Y., et al, The
microscope observation of seabuckthorn nodule
and its Frankia, Journal of Northwest Forestry
College, 2020(1)

6. TAO C., WANG J., YAO Y.J., et al, Expressing
method and distribution of seabuckthorn
L-quebrachitol, Journal of Beijing Forestry
University, 2020(1)

7. WANG G.H., XUE L. Z., Seabucckthorn
cultivation and management technology in Inner
Mongolia, Agricultural Engineering Technology,
2020(1)

8. YAO N.N., CHE F. B., LI Y.H., et al, Overview
of seabuckthorn nutritional value and its
comprehensive utilization, Fresh Keeping and
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technology of Russian seabuckthorn varieties in
Qinghai province, Modern Horticulture, 2020(11)

274. CHANG M., GUO Y,M., XIANG Y.F., et al,
Evaluation on quality of seabuckthorn seed oil
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micro-capsule and its application research, Chinese
Oils, 2020(11)

275. LI T.H., Pest and insect development features
and its control measures for Russian seabuckthorn
varieties, Modern Agricultural Science and
Technology, 2020(9)

276. SONG D., SCP analysis on seabuckthorn
manufacture industry of Lvliang city, Shanxi
Agricultural Economy, 2020(11)

277. YU Z.L., ZHANG D.W., QIAN L., et al,
Technology of seabuckthorn green cutting
propagation and afforestation in semi-arid regions,
Jiling Forestry Science and Technology, 2020(11)

278. ZHANG Q.W., Technology of propagation and
high yield cultivation for Russian seabuckthorn
varieties, Liaoning Forestry Science and
Technology, 2020(11)

279. WEI J., Comparison of cold resistance for
different seabuckthorn varieties in Qinghai province,
Agricultural Engineering Technology, 2020(1)

280. AN X.T., Experiment on introduction of Russian
seabuckthorn varieties, Shelterbelt Science and
Technology, 2020(11)

281. ZHU Z.M., TAO Y.P., Analysis on reformation
and renewal technology of seabuckthorn stands,
Southern China Agriculture, 2020(11)

282. TIAN J.H., ZHANG C.Y., WEI L., Optimization
on extraction processing of seabuckthorn berry
residue total flavonoids and its anti-oxidant activity,
R&D of Natural Products, 2020(11)

283. DUAN A.G., ZHANG J.G., LUO H.M., et al,
Introduction of new seabuckthorn variety Zhongji
No. 25, Journal of Horticulture, 2020(11)

284. DUAN A.G., ZHANG J.G., LUO H.M,, et al,
Introduction of new seabuckthorn variety Zhongji
No. 1, Journal of Horticulture, 2020(11)

#AE, 2020 (11)

275. ZXH, KEDPRBREAEF NG
1B, MERWEHR, 2020 (11)

276. Ry, SRMPBINTFALARI SCP 531,
LPEREE, 2020 (11)

277. FRZ ; 3KKF ; #%F ; 9%k, 21, 2
MEsATHEE RN FTEKIENEAR, S/
RAlRE, 2020 (11)

278. SKIKE, KREIDMREIENFr-RIERA,
TrRdlEl:, 2020 (11)

279. M%E, FEETEPRMITIEELLE,
R TRERAK, 2020 (11)

280. M, FARImMPARIDERS M, [
PR, 2020 (1)

281. RiSke ; BB, DR EF SR A D
#r, EaraRll, 2020 (11)

282. MEZLe ; 5KEE ; MK, PMRELSEE
R T ZMITMAENFIEAR, RAFDH
RE5FE, 2020 (1)

283. REE ; skZHE ; DA ; ¥ =, DK
#rmfh ‘R 255, EEER, 2020 (11)

284. REE ; KEE ; DU ; [T¥=, DR
Frmit ‘PRR1ST , E2FER, 2020 (1)
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285. DUAN H.W., LI H., YANG Y., Extraction of
seabuckthorn leave polysaccharide and its yoghurt
preparation, Foods, 2020(11)

286. GENG R.M., HAN Y.Z., LIU Z.H., et al,
Optimization on seabuckthorn SCoT-PCR reaction
system and primer screening, Molecular Plant
Breeding, 2020(11)

287. GUO Y.F., QI W., YAO Y.F,, et al, Response of
root cutting to growing features of seabuckthorn fine
roots in Pishayan regions of Inner Mongolia, Guide
of Chinese Agriculture Science and Technology,
2020(11)

288. REN Y.Y,, HAO Y.L, LIU Z.X., et al, Eco-site
classification and plant species selection for hash
condition resistance in Maowusu sandy regions,
Resources and Environment in Arid Regions,
2020(11)

289. FAN M.Y., ZHANG M.M., ZHANG Q., et
al, Monthly comparison analysis on features of
seabuckthorn nodule bacteria community structure,
Journal of Northwest Forestry College, 2020(11)

290. SONG W., CHEN P., Research on sustainable
development of seabuckthorn engineer plantation
of Qinghe county based on resources stress, Hubei
Agricultural Science, 2020(11)

291. WEI Z.C., HUANG J., LI Y.Z., et al, Data
based analysis on seabuckthorn application rule of
Tibetan medicines formula, Chinese Medicines and
Clinics, 2020(12)

292. LIN H., LIANG G.D., Clinical research on
seabuckthorn syrup joining moshabili tablets of
sorghum in treatment of child functional indidestion,
Journal of Inner Mongolia Medical University, 2020(11)

293. WANG Y.N., KONG D.J., Test on licorice
acid content of Mongolia medicine seabuckthorn
powdesr by HPLC, Magazine of Chinese Minzu
Medicines, 2020(11)
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294. ZHAO N., Effects of seabuckthorn seed oil
compound suppository assisted reformed human
interferon a2b gel and microwave on chronic
cervicitis joining HR-HPV infected patients, Henan
Medical Research, 2020(11)

295. ZHANG X.M., Resrarch on salt resistance
of seabucktorn and selection of plant species
for landscape greening, Journal of Shenyang
Agriculture University, 2020(11)

296. XU J.G., Research of different treatments
on rooting impact of seabuckthorn green cutting
propagation, Modern Agriculture, 2020(12)

297. WANG J.L., Impact of pretreatment methods
on quality and functionality of seabuckthorn frozen
whole berry podwer, Journal of Shenyang

298. LIU Y.N., BAO X.W., WANG J., et al, Reseach
on effects of seabuckthorn anti-oxidant and
resistantance to sports fatigue, Food Industry
Science and Technology, 2020(12)

299. TANG K., SHAN J.Y., WU Y.X., et al,
Coparison research on berry properties of the
three generation Russian seabuckthorn varieties in
black soil region of northeast China, Soil and Water
Conservation in China, 2020(12)

300. HU J.Z., Technology innovation on introduction
experiment of the three generation Russian
seabuckthorn varieties and its application, Soil and
Water Conservation in China, 2020(12)

301. HAN F.Q.,
2020(12)

Chinese Minzu Medicines,

302. LIN Z.G., Hard cutting propagation technology
of seabuckthorn variety Shengiuhong in southeast
Heilongjiang province, Forestry Survey and Design,
2020(12)

303. TANG K., SHAN J.Y., WU Y.X., Selection
proceedure and cultivation keypoints for new
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seabuckthorn variety Wanhuang with features of
late ripe, high yield and good quality, Heilongjiang
Agricultural Science, 2020(12)

304. ZHANG H.S., ZHA T.G., LI X., et al,
Photosynthesis and philological response on
drought stress of seabuckthorn and other five
shrubs in northern Hebei province, Magazine of
Ecology, 2020(12)

305. LI'Y, LIU H.N., YIN Y.L,, et al, Quercetin of
seabuckthorn, Science Overlook, 2020(12)

306. LIU Y.C., ZHANG C.Y., LIU A.J., et al,
Experimental research on processing optimization
of seabuckthorn leave total flavonoids extracted
by ultrasonic, Shanxi Forestry Science and
Technology, 2020(12)

307. GE C., MAO Y., Research of different
treatments on effect of seabuckthorn cutting
propagation rooting, Green Science and
Technology, 2020(12)

308. ABULIEZI R., Four values of seabuckthorn
ecological development in cold arid regions of
Xinjiang, Fruit Tree Practical Technology and
Information, 2020(12)

309. TIAN T., WANG B., WANG Y,P,, et al, Research
on time simulation experiment of seabuckthorn
berry vacuum freeze dry, Refrigeration Technology,
2020(12)

310. LUO J.J., WANG F.C., WANG K., et al,
Seabuckthorn moth development features and
its comprehensive control, Fruit Tree Practical
Technology and Information, 2020(12)

311. HE J.Z., ZHU X.G., Key technology for
seabuckthorn seedling propagation in green house,
Modern Agriculture Research, 2020(12)

312. LIU J.L., SHI ZW., LUOSANSUOLANG, et al,

Seabuckthorn seedling propagation technology in
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high altitude regions, Anhui Forestry Science and
Technology, 2020(12)

313. HU H.D., Experiment of seabuckthorn green
cutting propagation in Youyu county, Shelterbelt
Science and Technology, 2020(12)

314. YANG X.D., ZHANG Y., ZHANG Z., et al,
Physical-chemical properties and active substances
analysis of pulp oils of Hippophae rhamnoides,
ssp. sinensis and Hippophae rhamnoides, ssp.
turkestanica, Chinese Qils, 2020(12)

315. LI Y., LIU Q., WANG Y., et al, Utilization of
seabuckthorn leave and modern research progress,
Magazine of Chinese Medicines in China, 2020(12)

316. YANG L.C., WANG Y., ZHU H.Y., et al,
Identification on 26 inorganic elements of
seabuckthorn berries by inductively coupled plasma
MS, Food Industry, 2020(12)

317. ZHENG M.L., MAO P.C., ZHANG C.P, et al,
Analysis on growth property, meat feature and
quality comparison of chickeny raised freel in
seabuckthorn and grass intercropping lands of
Qinghai-Tibet Plateau, Grass Science, 2020(12)

318. HUANG J., DENG K., LUO D., et al,
Optimization on processing index of yak yoghur
with seabuckthorn and snow pear, Food and
Fermentation Science and Technology, 2020(12)

319. HAN Y.F., Discussion on seabuckthorn
and arborvitae (Platycladus orientalis) mixed
afforestation mode in Wutaishan regions, Shanxi
Forestry, 2020(12)

320. WEN Y.J., Technology of seabuckthorn
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2020(12)
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progress of seabuckthornas a Mongolia medicine,
Magazine of Chinese Minzu Medicines, 2020(11)

322. Al G., NIE W.Y., Research on changes of
seabuckthorn oil fatty acids before and after micro-
capsuleization, Modern Foods, 2020(12)
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seabuckthorn residues, Foods Engineering,
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Seabuckthorn Research and Development in Finland in 2020
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In Finland, there were active developments in
research, cultivation, industrial processing and
utilization of seabuckthorn. In addition, pilot effort
initiated by the University of Turku has been on-
going to use sea buckthorn in protection of the
Baltic sea ecosystem.

oy

MARE LIRS

FS=, DRRROIAR. &iE. T InTAF) A
WES T RIERE . L5, BREREXFELRE
It = TR EAEER D RRIPIRSREES
/%é?ﬁo

\\\/ Research FRITIE

University of Turku (UTU) has been a leading
institute in the research on sea buckthorn in
Finland. Four peer-reviewed papers were published
in 2020 based the long-term continuous sea
buckthorn research.

1. Pariyani R, Kortesniemi M, Liimatainen J,
Sinkkonen J, Yang B. (2020) Untargeted metabolic
fingerprinting reveals impact of growth stage
and location on composition of sea buckthorn
(Hippophaé rhamnoides) leaves. J. Food Sci. DOI:
10.1111/1750-3841.15025.

In this paper, modern Metabolomics method is used
to study the composition of leaves of sea buckthorn
and the influence of developmental stage, and
growth location and growth year.

2. Damerau A, Kakko T, Tian Y, Tuomasjukka
S, Sandell M, Hopia A, Yang B (2020). Effect
of plant extracts on storage stability and
consumer acceptance of frozen Baltic herring
(Clupea harengus membras) fish mass. Food

E/REXZ (UTU) —ERS=IPRRIAFAIN
T . BETREBFERVDRRIASR, T 2020
FRET 4 BEITHFNIE .

1. Pariyani R, Kortesniemi M, Liimatainen J,
Sinkkonen J, Yang B.(2020), 3F B #R {8115 &¢
ENEB R 7 E KM B EXT PR (Hippophaé
rhamnoides) I+ F 4B L A9 MM, J. B mELZE,
DOI: 10.1111 /1750 - 3841.15025,

ARRAMOHEZTTE, HAR 7O A
RYERE, LIRABMER. EREMUAERERD
XL RIS o

2. Damerau A, Kakko T, Tian Y, Tuomasjukka S,
Sandell M, Hopia A, Yang B, & 4712 BX 437318
R 2 B8 tf & (Clupea harengus membras)
BRICEREUHTEREEZENEE, 8
mm  F, 332,127385, https://doi.org/10.1016/
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Chem. 332, 127385. https://doi.org/10.1016/
j-foodchem.2020.127385

In this paper sea buckthorn press cake from juice
pressing was used a natural antioxidant to reduce
the oxidation of fish mass during frozen storage.
Also impact of use of the sea buckthorn presscake
on sensory qualities of fish mass was also studied.

3. Markkinen N, Laaksonen O, Yang B (2020)
Impact of fermentation with Lactobacillus plantarum
on volatile compounds of sea buckthorn (Hippophaé
rhamnoides) juice. Eur. Food Res. Technol. DOI:
10.1007/s00217-020-03660-3

Malolactic fermentation was studied as a
technology for modifying the composition and
sensory properties of sea buckthorn juice. In this
paper, the impact of Malolactic fermentation on
volatile aroma compounds of sea buckthorn juice
was studied.

4. Ma X, Yang W, Kallio H, Yang B. (2020) Health
promoting properties and sensory characteristics of
bioactive compounds in berries and leaves of sea
buckthorn (Hippophaé rhamnoides). Critic. Rev.
Food Nutri. DOI: 10.1080/10408398.2020.1869921.

This review paper provides a critical examination

of the compounds that are both active components
and sensory compounds in sea buckthorn berries.

PAGE 66

j.foodchem.2020.127385

RIRRARAMBNTDRRIE KR RE
ERBIIEFRIRMWIFR .. BITHR TIORE
ISHRYE RN BN R E MmN .

3. Markkinen N, Laaksonen O, Yang
B(2020), E%#LHlEE&XJ‘/"ﬁ%?HﬁZi
MR, . BKMERARIZE, DO
10.1007 / s00217 — 020 — 03660 — 3

RNAR T FRABABER AR LR
RERFFIERIRNG, R T R IBRAEXD
RRHER MBS BRI .

4. Ma X, Yang W, Kallio H, Yang B (2020), b &k

RILHMMH RFPEEYROEREHERARE
BREEE, BREFRIFILLEIA, DO 10.1080 /
10408398.2020.1869921 ,
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\\\_J Seabuckthorn plantation in Utsjoki

Bix BRI IR 4 B

A plantation is being established by University
of Turku in Utsjoki, Finland, which will be the
most northern sea buckthorn plantation in the
world. The plantation will be used for studying the
impact of subartic latitude on the composition and
physiology of sea buckthorn. The establishment of
the plantation is supported by the Turku University
Foundation.

El/REXRFIEES=SROERT— DR
B, XBRHR ERIERRDRMMER .. %
MERNS BT RIS R RAE A
BRI . ZMEEAEBEREAFES
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A ten-year sea buckthorn project, “TYRNIRAKI”,
organized by the University of Turku has started
in South-West Finland to reduce leakage of
phosphorus, nitrogen and other nutrients from the
farmed fields into the local rivers. The Archipelago
Sea suffers from severe eutrophication, and annual
“cyanobacterial blooming” is not anymore only a
visual problem. The increased rainfalls and shorter
snow-covered winters, evidently due to the climate
change, worsens the situation. The TYRNIRAKI
project lead by the Food Chemistry and Food
Development unit of the University of Turku
aims to utilize sea buckthorn stands in nutrient
sequestration in the Finnish Archipelago Sea
drainage basins. The effects of the sea buckthorn
stands to the nutrient cycles are monitored by
studying the composition and the quality of the
soil and the biomass produced, as well as the soil
microbiome. In 2020, over 3,000 sea buckthorn
saplings were planted in five different river bank
areas in the southwestern Finland.

&

The Finnish Archipelago Sea is one of the most
valuable natural resources in the Nordic countries.
The sea with its 40 000 islands and islets started
to be formed only 10 000 years ago after the local
icecap melted towards the end of the ice age.
This inland sea is shallow, the salt content is low
and the connection to the Atlantic Ocean is very
narrow. This is why the nutrient leakages cause
an immediate problem and we have to reduce the
local runoffs from our farmed fields in the rivers and

outlet-rivers (TYRNIRAKI project)

PAGE 68

leakage into the Finnish Archipelago Sea via the

Sea buckthorn plantations to reduce phosphorus -ﬂ] *E ;E\ ﬁﬁ ]&L;}ﬁ {Dﬁi’iﬁi‘i H:'; ] iﬂ:ﬁf, :ﬁ )\ ;; 2z gi
)

The Finnish Archipelago Sea

123% (TYRNIRAKI T B

FRE/RERZEHRN— I+ FRPRIE
‘TYRNIRAKI" EEHES=FmEabEs, L
OB RAINEMEFRMENRERAS T
BN, HRDBERETFENEER N, B
FERER AENNE—MIKYR. 5
EHRSRTNSRRAIFFIENMEERE%E
ERRENEL . AERERFREmUEFENR
mAERUMSN TYRNIRAKI INBRIBRIZ
MELPRES =B RENEF E. B
XSO EMN . RE. EMEMMENEFH
5, MDRRAM D XS LA DRI RIS o
2020 &, ES=FmaRAY 5 M AEITFIBX
iET 3000 SHRLRRIE

S=HBERIIRERRERNERRRZ
— XNMAB 4 5 BISHVNBREFRTE
B ERIKAIRH R Atk SRS Z FHIaf
pERY. XM WERE, SHEMR, SAEFH
EERRE ., XENTAERDENHIES
SR — T RIBRYERE, Befi IR MFATRY
RERNURIEFRIZR. BINETSESGR



EFRERRE (2020 £/ ) mE

further into the sea. The whole ecosystem suffers
and our living conditions are getting worse. We
need several options to resolve the problem and the
“TYRNIRAKI” project is one of them. (TYRNIRAKI;
tyrnid ravinteiden kierratykseen, sea buckthorn to
harvest nutrients)

(%)

R, WONEBFRGEEKEE, FNFZ/LD
IR RN EE, “TYRNIRAKI” IiH
7 2 H & 2 —., (TYRNIRAKI; tyrnia ravinteiden
kierratykseen, YDERI=EE VIR )

\\\/ The action plan TR

The first sea buckthorn (SB) seedlings were
planted in May 2020 in five riverbed and seashore
fields in SW-Finland. The four SB varieties were
all of Finnish origin. Ten-year agreements with
the farmers guarantee the proper management of
the bushes that are at disposal of the University
of Turku for research and follow-up. The sea
buckthorn fields bind nutrients and carbon, and
the soil quality is improved and the biodiversity
increases. Neither fertilizers nor herbisides/
pesticides are used on the test fields. The leakages
in the local rivers and into the sea decrease, and P
and N are removed by harvesting and by the field
treatments. (Figure 1.)

This brings along additional business opportunities
for the farmers and the goal is to multiply the SB
plantations according to the upcoming results.
(Figures 2 and 3.)

PRk (SB) 4hETF 2020 £ 5 BAES=
PaRgERAY 5 MRS EI XKFME . POFmDRR
mifEkBS =, SREETH 10 FHR
IESSE/REARZ R TR RAEETFRIDIRIK
HITIEREE . DRMIEIE T AP FIK,
ETVIERE, BINTEMSHENE. et
A ERMWIE, BAERRER/ RRH. S
wa A FRIHES 2R, BIREEIT e
FAELMERSRR. (WEI1).

XAREHRTEIMIBUNS, BIr2RE

BOXSEIRAVEAREERY AP iRFaRE . (WE 2
M3, )
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The Ministry of Water Resources (China) has
over 30 years of experience on the topic. The
International Seabuckthorn Association (ISA,
SCISA), run by the Ministry, is an international
organization, and the University of Turku has joined
the activities since 1989.

Sea buckthorn seedlings have been planted in
wide areas, e.g. at the Huang He River Plateau
to bind soil, to produce berries and to make the
reforestation possible. SB is a significant and
increasing line of business, as well in China as in
Finland. Among the plants tested, SB is the best
one to bind soil and to reduce erosion caused by
water, wind and frost. As a heritage from this long-
term co-operation, the University of Turku has a
wide knowledge of SB as well, with more than 100
scientific international publications.

~&

The aim is to multiply the concept but it requires
changes in the domestic farming regulations,
especially related to the shelter zones. Further,
significant financial and political support from the
government is necessary. It is a long-term project
and results faster than in 10 years should not
be expected. The farmers have taken a positive
attitude. Multidisciplinary co-operation in natural
sciences, technology, nutrition, agricultural
sciences, also with entrepreneurs and industry is
a must. Removal of phosphorus from the fields is
more effective than from the sea.

The functional model from China 3k g/ E KB ZEX

A plan for the entire country #ANEFREITX

hEKFIEAEIX S EE 30 Z2FENEK ., BK
FIEPEENERORINS (IEER ISA KARZE
X% SCISA) 2— T ERER, B/REXFH
1989 FLIKIMAN T iZiER o

DRE ZMMEETEE TR E TSR
X, BTFEL. £EFRELMENHIER. FERE
FEARRES=, DRIER— 1 EZRIFFET
BRI . EESHIRRIEY R, WIRER
KL, EOEKER XIRFDARNERK LR
KHIRIFEY . (FAX—KEAGIERIE, E
IREXRFBRBZRGREDFIR, BE
100 P EFRRIZEMRY o

HENET K X—ET, EeFENTE
REIRIWGEN, FBRIRSRIPKERAIER.
Itesh, REEFNEXVEHE G FELE
. XR2—MKEIRE, TNIEE 10 FAE
BEENIS IR . REMIREN T RIRASE. EB
REZ. KR BF . RIBZLR B ERF
TR ZZRSERLAN . MHItEX
PRESLL B EIREEE B
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\\\J Cultivation and processing  Fhig#0in T

In 2020 in Finland there were 172 growers and
they had total area 95 ha in such stage that it was
possible to get crop. The total crop was 30 tons.
The hectares in cultivation were nearly the same
as in 2019 but crop was very much lower (119 tons
in 2019). There are no analysis which caused the
drop.

In addition to growers there are many small home
growers with some bushes and these are not
included in statistics. In the coastal area of Finland
there are wild sea buckthorn bushes and people
have right to pick berries. Also this crop is not
included in statistics.

In Finland the biggest volumes in sea buckthorn
products are juices and beverages. Because
cultivation is so small, berries and juice are mainly
imported. About 500 tons of frozen berries were
imported.

Also in Finland there is special production of
products based on sea buckthorn. These are
sea buckthorn oils produced by supercritical fluid
extraction process by Aromtech Ltd. Use of sea
buckthorn material is thousands of tons calculated
as weight of fresh berries. Products are food
supplements and products for different symptoms.

Aromtech Ltd has continued co-operation
with vocational college on Lapland to boost
sea buckthorn cultivation in Northern part of
Finland . The way is to combine education and
pilot cultivation. Aromtech has invested on sea
buckthorn bushes. Students of the college can get
experience of cultivation, crops, handle and sales
of crops before starting their own cultivation on
their home fields. This experimental phase will take
several years and results will be informed.
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2020 &, F=E 172 ZBPBMHIEE, TXD
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FH=, RRENDHmERTHE. B
TFHEERRN, DR RMR T EESEHA,
2020 SO 7K 500 MEDRRARR

S=Z=HEULRAEMNEEr R, 81F
Aromtech BIRABIXRABIRFRREZENTZS
AR . SEMNTR BT IEAY DRSS
RER, NI RIHNAEERNE R
FEFIFNF =R o
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Seabuckthorn Development in France

& E R B 5 T A R AR

The genetic resources, in France, of spontaneous wild
seabuckthorn are both: Hippophae rhamnoides subsp
rhamnoides, and Hippophae rhamnoides sub fluviatilis.
The areas of cultivation of seabuckthorn (SBT) in
France in 2020 is shared in quite small parcels,
in the region of South Alpes. There is 4 known
seabuckthorn companies according to our research,
offering various transformed products of SBT. All
located precisely in the National parc des Ecrins,
South Alpes.

In this region, there is presence of wild Hippophae
rhamnoides sub fluviatilis, growing spontaneously.
For these reasons, the local population has
traditionally known and harvested the seabuckthorn
fruit from wild. The largest parcel there is around 9
hectares, and there is manual picking, of wild fruits,
by at least two of the four companies,

Spontaneous Hippophae rhamnoides grows from
littoral of Belgium, from Hauts de France, to south
of Region Bretagne, where the climate resembles
somehow to Mediterranean climate. In these regions,
only a small part of the population has acquaintance
with SBT, mostly because of the resemblance with
cotoneaster, which seeds are toxic.

For our part, we have selected wild sources of

Bt RARETXHMESZOREEERN
BHPKR, BRERIRSLNRBHRAZRNE .

EEBAERRFFE IR ERRE | BRI
Hippophae rhamnoides subsp rhamnoides
#0ZE & ¥ #& Hippophae rhamnoides sub
fluviatilis, 2020 &, ZERNPTHRMIES TR
P /REBHRIB X Ry —/ R 4B F o ARIBFRAIAVHH
R, BB 4 OBRAERESHIOBRIIT~
m, TR/ REBEERA R . %X EFE
FFERGZ AR Hippophae rhamnoides sub
fluviatilis, EFBEARERK . AFIXLEREE, Hib
[ERESR LB T BGREFE P RRERSE . %
HERAR—HRIDERMRL] O RN, BEDLHERR
SIATREER.

PTHRMEBRER TR R ESHX, NEEH
Hauts EIEAIERMIIERIX S, BRE
NSRS ESEEEMIBMIZLL . EIXLE
X, IE—/NBo ANRDER, TBEZEA
57 ESHERE cotoneaster 181{1L.
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Hippohae rhamnoides on the coats of France,
where it grows, from Hauts de France to south of
region Bretagne, in sand dunes, sea sides and
some undisturbed coast. My main and actual focus
is searching and selecting these oceanic climate
sources, and have found quite a few populations
of seabuckthorn, with very variable characteristics.
The selected wild sources, that showed interesting
features, of disease resistance, strong growth and
facility of multiplication, are as of now breeding
from natural pollination, of various male cultivars,
such as the male Pollimix No 2 from Germany.

Some wild sources show to have a much more
upright shape, and some grow quasi-rampant
on the sea side (joining photos). The main
characteristics that can be observed, is that these
local wild sources show differences in dormancy
with all of the collected cultivars, from Latvian,
German and Russian sources. In fact, the loss of
leaves occurs very late in season, almost as the
bud break, the plant loses the few remaining leaves
of the passing year.

All the spontaneous local populations of SBT we
have found was on coasts of our region, South
Bretagne. Here on the coast, the climate is oceanic,
and the SBT populations are confronted more to
salt, hard winds, and acidic soils, then to frost that
is almost never occurs. Amplitude in temperature
is very low, with an average temperature of 12°c.
The somehow abundant precipitations, principally
in winter and spring, oscillate between 600/900
mm/year. Here it is often a septentrional limit to
Mediterranean climate type of plants.

The Baie de Somme Sand dunes have also
some spontaneous populations. It is where | am
planning a trip this year, to collect more of wild
Hippophae rhamnoides sources. Also the botanical
conservatory in Brest, located in our region is
organizing searches for wild local plants, with their
help we may find some more SBT sources there.
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Here is all the information of the four companies
what we have found:

1.Altiflore, created 1989, based in Chabottes, South
Alpes. specialized in Fruit transformation and ice
creams. In 2017, the total income of the company
was of 2,180,100 €. The company has a total
human resources of 10 to 19 employees. President
of the company is Mr Jean Francois Gonfard.

2. Gayral Reynier, created in November 2002,
based in Saint-Jean Saint-Nicolas, South Alpes.
specialized in preparation of fruit juices and
vegetables juices, Human resources includes 6 to
9 employees. In 2018, it realizes a total income of
745 000 €, an increase of 6,00 % between 2017
and 2018. President of the company is Mr. Bernard
Reynier. Harvest of the SBT said to be manual, and
using wild Hippophae rhamnoides ssp. Fluviatilis.

3.L’argousier Sauvage (Franck Amar), based
in Neffes, South Alpes. was created in 07/04
2006, specialized in food retail on local markets,
specialized in wild picking of seabuckthorn. self-
employed/ individual entrepreneur. President of the
company is Mr. Franck Amar.

4.Natvit, created in 2007, Based in Claret, South
Alpes, specialized in preparation of juices. In 2012,
the total income was of 121,400 €. President is Mr.
Cabanes.

Exact production and berry crop was not given to
us, production of SBT there is quite confidential.
The use of the seabuckthorn product is mainly
focused on health benefits, and it is sold for such
purpose.

There has not institutes in France, working

B, FAIATRESEIREHEIE SRR
LI 4 NP AIEXRER :

1. Altiflore 288U F 1989 &, RENRTER
F/REERE1E4EF Chabottes, E1TMEKEN
THRUAGEMEET= . 2017 FAERAR 2,180,
100 BR7T, REIBANZIR10 -198R T,
ZABENREELL - #BAERE - XiE/K Jean
Francois Gonfard %c4 .

2. Gayral Reynier AEJEIEF 2002 F11 B,
SEMZ TR fI /R 2 Hr A9 Saint-Jean — Saint-
Nicolas, &I JEWER G, ADRFEEE
6E9BRT, 2018 FLI AU A 740,5000
BT, 2017 & 2018 HHEK T 600% . % AE]
S22 Bernard Reynier 54 . IBNMBE2F T
RUCLRR, [EREEEREELDTR Hippophae
rhamnoides ssp. Fluviatilis .

3. L 'argousier Sauvage) ~E{FFfaI/RE
Hr Neffes, ANERLIZF 2006 57 B 4 H,
ZINEZWHHNERETE, NEHFEDR
KR MEEEMNMMEEWREW, AFH
BHEEHE=75 - [IE/R Franck Amar 584,

4. Natvit AZEIRTF 2007 F, BEIFRIM
IREBERIK/RZ Claret, L1 J4I{ERH, 2012
FRSUIAN S 121,400 BRJT. DF 2 RITHET
Cabanes 54,

EXRBAVEARTRRFBERE . REFIR
BEBAIBIRYLIR R EFD IR AT
£, XEHIENEWESEIE, DR miI
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specifically on the subject of seabuckthorn. For
SBT is, at the moment, not yet a popular fruit here,
and the promoting of seabuckthorn is still to do. |
truly believe that in the coming years, the interest
for the SBT fruit will rise significantly.

My wish and ambition is to enlarge the interest for
the fruit in France. And to work specifically on the
subject of seabuckthorn, we are currently gathering
with passions, who are willing to share and work
together, in running tests and experiments with
seabuckthorn, from very various backgrounds such
as farmers, veterinarians, horticulturist, physicians,
agronomic engineers.

And | will remain very dedicated in the promoting of
seabuckthorn in France.

BEERN TR, FLALL A EHITHE

TR, ®RBEINIHRIPRAINGE. Eid
MENEXERAR—MNRZERSKR, #
TP TEAEREE, RERE, ERK
RLEE, MDMRLAPBBEZ L7,

BB ERART KEEAXDRRAIE.
ATENARIDRR, FIMEEUABRE—
HEESZEM—RIMFRIA, FEDENHA
LI, MMNEESHSHINESR, KRR,
ZE. B2, RREE. RZETEW.

BETERMENMESREN N T EEEE
WRR

PAGE 78






Drafted by:

Virendra Singh

Secretary, Seabuckthorn Association of India

Member of Board of Director of ISA,

CSK Himachal Pradesh Agricultural University, Palampur, 176076, India
(Email: virendrasingh1961@yahoo.com, Tel: +91-7018420112)

B NN

HEA

Virendra Singh #0%

ENELTRIM S

Efr i =TES

ENE CSK ESE/RIBRIASE, IHAISE/R, 176076
EB AR - virendrasingh1961@yahoo.com

EBiE 1 +91-7018420112



EFRERRE (2020 £/ ) mE

India Report on Seabuckthorn for the Year of 2020
2020 fEENEL R R iR &

\S

1.1. The total area of seabuckthorn resources
up to the year of 2020 including the natural
stands and the artificial plantations, and the
increased areas in the year of 2020.

of plantations and berry yield.

The national-wide seabuckthom resources

EEDHRAFRMEEMRLE

EEVREFIMERAIRL S

Total seabuckthorn natural resources in Indian
Himalayas is about 16,300 ha, most of which is
lying in Ladakh Himalayas (11,000 ha), Uttarakhand
(3000 ha), Himachal Pradesh (1500 ha), Sikkim
(500 ha) and Arunachal Pradesh (300 ha). It also
comprises a total plantation of seabuckthorn of
about 1200 ha, mostly carried out on river side
for the environmental conservation in Himachal
Pradesh and Uttarakhand.

1.2. The harvested and the estimated amounts
of total production of seabuckthorn berries in
your country in the year of 2020.

EEESHEMKAPREARIRSELN
16300 AR, EPARS U TEDHAHELALA
52 11000 AR, JEpUIREEFR 3000 A ES
E/RFB 1500 R, #HE 500 AL “FIE48
&7 (PEREX )300 2. EXeiE
— 21200 RRAGPMATMIEN, TE2AE
E D {E/RIBFALPTIRFEFBR TR TR IR o

2020 F2EDBRLRKERERAMETT

BrrE

While natural seabuckthorn fruit yield is about
20,000 tons, however, collection of fruit during 2020
has been mere 600 tons only in Ladakh due to
Corona outbreak.

1.3. A brief introduction of main seabuckthorn

plantations in your country.

TR IRZBL N 2 A, (BHTFHEME
BN, FHATRHX 2020 FRP RIS
X9 600 M,

SEFEATD IR ER

Plantation of Hippopahe rhamnoides spp.
turkestanica has been carried out by Department of
Forest in district of Lahaul-Spiti in 800 ha marginal
lands in Himachal Pradesh and of H. salicifolia by
farmers in 120 ha (Fig. 1). About 300 ha marginal

FidE, A=E5E/RIAY Lahal - Spiti #BX,

AV ERTITE 800 AAYFRUL MR T R IT D
R, REFE 120 QAR EFE T IRk
(El1). EALPUREFR, K£9 300 RERAYLFR
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land has been brought under seabuckthorn in
Uttarakhand. However, no additional plantation
has been carried out during 2020 due outbreak of
Corona.

Tib EMIE T IO, BE, RTHEERNES
RSE (Covid — 195 ) K99 8L, & 2020
FIRBEHHDRRIPIE o

Fig. 1. Plantation of seabuckthorn on marginal lands, Lahaul, HP
E 1 7£ HP iJ Lahaul 1 [X iz et FaE i ik

&

of plantations and berry yield.

2.1 Introduction of natural seabuckthorn

species and subspecies of Hippophae.

The national-wide seabuckthom resources

EERIRRIEE TR

IDRRR AR GO BRI ME o

Indian Himalayas is believed to possess about
16,000 ha seabuckthorn resources (Fig 2). Three
species namely H.rhamnoides ssp. turkestanica,
H.salicifolia and H.tibetana have been found in
Indian Himalayas. Seabuckthorn has been found
in cold desert and other regions of Himalayas,
comprising the states of Himachal Pradesh, Ladakh
(H.rhamnoides ssp. turkestanica and H.tibetana),
Uttranchal (H.salicifolia and H.tibetana), Sikkim
(H.salicifolia) and Arunachal Pradesh (H.salicifolia)

(Fig. 2).
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Seabuckthorn distribution in Himalayas

(Source: Raina et al., 2011)
B DR X RS T

H. rhamnoides ssp. turkestanica
shrub HiE bR E M

H. salicifolia tree #p0ts:b wk#t

H. tibetana undershrub

PEFELD R A

Fig. 2. Distribution of different species of seabuckthorn in Indian Himalayas.
2 NEESHE LKA EFDRATHo

2.2. Names of newly bred seabuckthorn
varieties and introduced cultivars from other
countries and their performance including

morphological/biochemical features.

IR mMAESNS MM R R E
E2N

CSK Himachal Pradesh Agricultural
University, Palampur has introduced 14 exotic
seabuckthorn varieties including 10 varieties
in 2014 (Table 1) and 4 varieties in 2010 at
the University Seabuckthorn Research Farm
(HAREC) at Kukumseri (2750 m asl) in district
Lahaul-Spiti under the scheme of DST, Ministry
of Science & Technology, Government of India,
as given below (2014-18).

UFIH=E/RA) CSK EBE/RKIWAE (CSK
Himachal Pradesh Agricultural University,
Palampur) TEEDEBAFRHRES DST BB 1T
YT, 51T 14 PESNS IR, 81 2014
FRI10 P (F1) 12010 FAY 4 DM@,
5|#7E Lahal - Spiti B9 Kukumserin (81
2750K ) IR KR FDRRARRID (HAREC) .
WRFR (2014-18),
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Table 1. Characteristics of Russian and Latvian seabuckthorn varieties in the country of origin

Fruit yield,

Mass

& 1 5| B % Hr A0 B 4 0 70 ik A 72 SR 7 E B AR

B = EEE HEE ,% gai&i% ©, aiﬁﬁ? = ey B2,

= =5/100%  =2/% I / A

1] Nx 10-11 64 5.0 10 9.9 25 o 1.4
2| Nx-2 | 101 65 44 86 27.0 25-27| 00 1.0
3| Nx-3 7-8 75 45 95 28.8 25-28| g 9.0
41 Nx-4 | 10-12 80 25 97 9.8 25 o 12.0
50 NX-5 | 10-12 70 5.7 162 24.0 25 e 12.0
6| Nx-6 - 60-110 47 81 10,7 3-4 | 1208~ -
7| Nx-7 - 60 49 745 8,7 3 - -
8| Nx-8 10 55-60 - - - - -
9| Nx-10 53 - 1,5-3,0 37,5-103, 34 - -
10| NX-11 6.3 - - - - 3.2 - -
11| Dribu 5.0 32 25 930 - 5 0 10

The two varieties HI-2 and NX-12 have completed
field trial at Kukumseri farm and now will be tested
in farmer fields in Lahaul valley. HI-2 and NX-12
exotics along with “Drilbu” cultivar have also been
introduced by Palampur university in Uttarakhand.

PAGE &4

HI-2 1 NX-12 B @ 227 Kukumseri R
7Ry ¥ HiEiHEE, BYERTE Lahaul LLBHIRE
HE#H 7. H-2 %1 NX-12 LA “Dribu”

FRFHHIARS (R T ERaRAEF PRI R
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\\d Enterprises and processing £l Fan T

3.1. In the year of 2020, the number of
seabuckthorn enterprises, the gross output
and the total value of seabuckthorn products
in your country.

2020 £, £EPBREINEE. DB m
BEE. PR mErE

In seabuckthorn growing areas of Himalayas,
about 12-15 semi-processing units are working,
processing about 800-1000 tons of seabuckthorn
fruits, producing seabuckthorn fruit pulp, seeds
and fruit waste. However, it has gone down to 600
tons in 2020 due to corona outbreak. There are at
present 5-6 private sector companies, which have
established seabuckthorn processing industries
producing a range of 120 seabuckthorn health
products.

3.2. A brief introduction of main enterprises
and their main products of seabuckthorn.

EESREBXADERMERX, K£9H812-15
NEMTSMIEEER, MIPMRILY
800-1000 M, F=4EVRERA. FFHIRE.
BRTFHEMKEE, F 2020 FERE 600
%, BRI 5-6 RFAERWET 7 I0mNT I,
7 120 MDRRR RS -

WREEEF W REEEFmEN

3.2.1. BIOSASH Business Pvt. Ltd., Faridabad

With a turnover of more than INR Rs 600 Million,
Biosash is a Leading manufacturer of a wide variety
of Seabuckthorn products across different verticals
such as Health care and supplements, Food, Tea,
Personal care and Cosmetics, Soaps, natural
Seabuckthorn Soaps, Seabuckthorn CO2 extracted
Oils , Hygiene and sanitisers, Beauty Care, Men’s
grooming products and Home care products and
Detergents (Fig. 3).

We also manufacture vegetarian Seabuckthorn
Seed oil capsules and Seabuckthorn Berry fruit oll
capsules both for national and international markets

3.2 I FEEIAERAY BIOSASH B &R

AT

S E#EID 6 {ZEDE A LRI Biosash A B2
—REEEFPRETIFE @G, M m
B ETFFREtTH. Bm. FF. A
P, im. BE. RALHIES. &84
BIZEUORRA. BEER. EFPE. Bt
BremiRBEF R RANERT (B 3).

ZRBEBL CO2 ZEUPMBENMARE, £
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which are made out of CO2 extracted organic oil of
seabuckthorn.

Our Health care Products such as Organic Juices
based on Seabuckthorn targeting various lifestyle
conditions of diabetes, heart, digestion, ulcers, liver
and immunity.

Our innovative food products include first in the
world Seabuckthorn Tomato Chilli Sauce and
Seabuckthorn Corn Flakes as well. The total an
amount of Rs.60 crores of annual business is done

FFERSMHIBAIR R IR IR DRI R

THEREE o

RNEIEFEIIHER, LUROIE. 1B =5,
RS S MERIDRARERERE™ @,
amPRANRA .

REEFRmTmBEER L mE
MERNEIRERR . AEEFRIRE WA

by the company. 39 6 {ZALE .
Fig. 3. Biosash seabuckthorn food, skin care and health products
& 3 Biosash AR I HRR M. FEARESR
Contact: AEBERE A Arjun, Khnna 54 . BE1E

Mr. Arjun, Khnna, Managing Director

Vatika Mindscapes , Tower B, Ground Floor , Unit 9,
National Capital Region of Delhi, Mathura Road,
Next To Sarai Metro Station,

Sector 27, Faridabad, Haryana 121001, India

Visit Us at www.biosash.com,

Email: ajkhanna999@gmail.com
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3.2.2. Chandigarh Agritech Pvt. Lt.

Nutraceutex is USDA Organics & USFDA registered
Dietary Supplement, Nutritional Lipids & essential
oils extraction by C02 super critical extraction
method-state of the art, true nature greener tech
Industry located at Himalayan foothills of India (Fig. 3).

® Nutraceutex is R & D Company carrying 4
IPR patents, registered TM and range of
12 New & Novel Seabuckthorn products of
international standards. Mr. Pawan Kamra
(MD) is Indian National Award Winner of

Seabuckthorn Processing; 2019.

o In the year 2020-2021 Nutraceutex exported
2000 Kg Seabuckthorn Fruit & Seed oil
abroad.

® Seabuckthorn oil export is continued along
with Bulk domestic sale to Patanjali (India).

3.2.2. B IR - RIFHERAE

Nutraceutex 2EERWEHBENERNEER
RN EERDIMAER TR, EFMEEX
1 CO2 HBIRFHZENIEH, 2UTEEEDRIE
LLEERIERS AT EIFRIB AR ERAT Y (B ).

® Nutraceutex 2 — R B 4 MAIR =
WREF) EEIRIN A2 F &5 & E IR R
ERYD IR AR B A E]. Pawan
Kamra 1875 - RIS (EZE L) 2
2019 FENEDPFHINTERESEE.

® 2020-2021 4, Nutraceutex @E4ME
07 2000 A HREFH -

e UEUMIFLEO, FHEMAEER (EE)
HEHE.

Seabuckthorn Co2 Supercritical extraction
Unit, Baddi, HP bk — S{L A Ils RS

Our SCFE Products

SBT Leaf tea
SBT Berry drops extract
SCFE- R&D Products

SBT Tea Drops SBT - Cellulose SBT Seed oil SBT Berry Oil
capsules

Seabuckthorn oil and neutraceuticals

I RRIE AN E IR

Fig. 3. Seabuckthorn Oil processing units and its products at Baddi, HP.
[ 3 iR, W #RiM AN T % 18 &% 27 M7 Baddi, HP.
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Contact:

Mr. Pawan Kamra

Managing Director

Chandigarh Agritech Pvt. Ltd., Village Kunjhal,
Jharmaijri Barotiwala-174103, Tehsil Baddi

District Solan, Himachal Pradesh (INDIA)

Email: md@nutraceutex.com ,chdagritech@
gmail.com,

Web site: www.nutraceutex.com

3.2.3. Zeon Life Sciences Ltd., Paonta Sahib,
Himachal Pradesh

Sh. Suresh Garg, MD
Zeon, B-93, 1st Floor, Sector 65, Noida
201307, UP,

Email: suresh.garg@zeon.co.in

BXERA :

Pawan Kamra 584, H{TREIE

Mtk SEARRUERARAS), Kunjhal &
Jharmajri Barotiwala—174103, Tehsil badi
EEEDHERAR=KX

BRFE: md@nutraceutex.com,
chdagritech@gmail.com

Mk www.nutraceutex.com

3.23. i F = 5 {& /R #B Paonta Sahib B9
Zeon &HRIFEBRAT

BXZ A: Sh. Suresh Garg EZtE+
#bhik: Zeon, B-93, 1st Floor, district 65,
Noida 201307, UP,

FBFHB{4 - suresh.garg@zeon.co.in

Fig. 4. The Complex of Zeon industries, at Paonta Sahib, HP
B 4 fI FES{E/R#E Paonta Sahib B Zeon TlE4&

Zeon Life Sciences Limited, a Presidential Award
winning company of India for quality products,
incorporated in 1987, having registered Office and
manufacturing plant at Paonta Sahib, Himachal
Pradesh (Fig. 4). The product portfolio includes
Dietary Supplements, Functional Foods, Medical
Nutrition, Herbal Products, Ayurvedic Proprietary
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Zeon LRl FERABRE—FRGEDEMR
FRERARNAE, MIZFT 1987 F, &=
3 {& /R #8 (Himachal Pradesh) BY Paonta
Sahib FFRTHAEME~T] (B 4). Fm
AEEEERWTR. MR, EFEF .

B2 M. EKIEERAYES, Zeon B
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Medicines and many more. Zeon’s facility is spread
over an area of 300000 SqgFt for manufacturing
of Dry Blend Powder, Wet Blend Powder, Liquids,
Tablets, Two Piece Capsules, Diskettes and
Granulated Powders for a variety of more than 200
products with annual capacity of 820 Lacs tins,
1250 Lacs bottles and 3600 Lacs tablets/capsules.
The facility is USFDA, NSF-GMP and FSSC 22000
certified and WHO-GMP compliant. Zeon is having
licenses under FSSAI, AYUSH and Pharma. Zeon'’s
Research & Development facility is approved by
Dept. of Scientific and Industrial Research (DSIR),
Ministry of Science and Technology, Govt. of India,
whereas quality lab is NABL accredited.

Products Developed by Zeon Life Sciences Ltd.:

1. Seabuckthorn Capsules 500 mg (Enriched with
Omega 3, 6 and 9).

2. Seabuckthorn Capsules 500 mg (Enriched with
Omega 7).

3. Seabuckthorn Sachet (Enriched with Omega 3, 6,
7, 9 and Vitamin D2).

4. Veg Capsules of Oil Blend (Enriched with Omega
3,5,6,7and9).

5. Combination of Herbal Ingredients along with
Seabuckthorn Ext (Recommended for Neuro-
degenerative Disorder).

6. SCP as adjuvant therapy for prophylaxis of
COVID-19.

Key Findings on Innovative Research:

1. Combination of Herbal Ingredients along with
Seabuckthorn Ext: The product is a poly herbal
formulation of Seabuckthorn Fruit Extract along
with other potential herbs. There are several
bio molecules present in the formulation which
have therapeutic potential in the prevention and
management of neurodegenerative disorders.

A4 a) DR 300000 FHER, £ TR
M. IRREM. IR, FF WAERRERN
KM REMERID 200 7~ 5H, Fr-£ 820
Lacs f#. 1250 Lacs #i #0 3600 Lacs R /
BRE, T BT USFDA. NSF-GMP #1
FSSC 22000 IAME, F&F& WHO-GMP £
K. Zeon A FSSAI. AYUSH #1 Pharma
A9 ENIE. Zeon MM ARG HEDERHLER
R T AV ER (DSIR) #E/fERY, MRESE
W= NABL IARTAY,

Zeon & RIEFRRATFE~mE

1. 500 2z e (EaRCKhh 3,6 719).

2. 500 ZrezbmiRE (EaFeKn 7).

3. 0MB (EERKM 3. 6. 7. 9 ML
=D2),

4. EYREGRE (E&MXKMN 3, 5,6, 7
9).

5. EAM D SV RIZBEMINAS (HEZFRTH
LIRSS ) o

6. SCP {EJ9fifs COVID—19 RY%HEENEYT -

BRI EZRR :

1. DRER SRS ESHR

Zre e DR SRIE B A B B = 25 2H R
HREETS, EhE/IMENSF, Ebh
MEERSRUEERRLEEGRTEN. 1%
RHELEEEMMRBERNEM, FiaRIGIE
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Our formulation has already been patented in
US and EU and proven clinically (Preclinical,
Phase1, Phase 2 and Phase 3 clinical studies) for
its benefits (Fig. 5). The dossier of same has also
been submitted in DCGI and under discussion with
authority for approval to launch in India Market and
subsequently for global market.

2. SCP Blend as adjuvant therapy for prophylaxis of
COVID-19: Patent pending.

The World Health Organization declared COVID-19
a pandemic on March 2020. This led to an
unprecedented closure of public life in the UK,
United States, Europe, India and many other
countries all over the world to prevent widespread
infection. And subsequent 2 and 3 wave of Covid
is also a concern for medical fraternity and all
Govt. authorities. There is no specific treatment
recommended for COVID-19, and lack of vaccine
availability.

We proposed to develop a synergistic combination
of Natural Ingredients (SCP Formulation: Extract 1
+ Seabuckthorn + Extract 2) using novel delivery
technologies to increase its efficacy in synergy, until
more is known about the COVID-19.

Mechanism of Action: Three ways approach

Hyr3 (FulmpRA 1. 2. 3 HAllGPREAZS )( &l 5).
ERTE XM FHBIRAZENE DCGI AXEER JEIX
HHERTEENERERTNT , BEER 2T .

2. SCP E&#IfEuFaR COVID-19 BtHENA
¥y . EREREH

2020 £ 3 B, RIBPEARNSMH 2019 &K
REBAKRMT. XSEERE. EE. M.
ENEFH RS ithiT = HthE R B RIFIt X
RNHEAETE, LRSI 2R REfERYEE ZiRAN
BoRFEEBHILEZRIFE BT AR
B, 3 COVID-19 s BHEEFNIFES
Sr73ik, MERZEE.

BAREFR—FMRAp D RINEHEG (SCP
BC75 : IRERD 1 + IDRRIZERD 2) , EAKEZR
iy COVID—19 Zai, {ERBIFIERIRA,
LUBINEEIRD .
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Preclinical Studies: IGFRETERFAZT

Fig. 5. Preclinical studies on seabuckthorn. B 5 /&R &G R BTEARF 5T

Conclusive Remarks: Preliminary observation
are very promising and we are planning for
determination of antiviral activity in BSL-4
Laboratory and subsequently for Phase 1, 2 and 3
clinical trial in Covid patient as adjuvant therapy for
prophylaxis.

Future Plans: Zeon Lifesciences is rigorously
working to develop many formulations using
seabuckthorn as individual ingredient as well
as synergistic combination. And exploring the
opportunity in the area of Nutri-cosmetics and
various therapeutic segment (Viz: Diabetes, Eye
Health, Gastric Ulcer, Women Hygiene etc.) with
clinical measure.

3.2.4. Patanjali Yogpeeth, Haridwar, Uttarkhand
Patanjali Yogpeeth is a medical and research
institute, is a Rs. 4000 crores group in Ayurveda.

Zw MEMNRFEER =, FMOTUE
BSL-4 L =EHTIHRSEMENE, BEE
Covid &7 1. 2. 3 BRIt arass
HHENaYT .

KRFKitHl :Zeon EapRIFREFILMRIFAN R
IR D LANRNEARS, ERIRAAZMIDRRE
75 o FEEFIBINSTATT T (HEER .
IREHRE. Bk, QXIEF ) MIaRNE
TR o

3.2.4. (U FILIREFB Haridwar B9 Patanjali
Yogpeeth 8]

Patanjali Yogpeeth 2 —REZFFHAFHIGE,
EEKRE— NS5 400 2R LRI ERAR
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Patanjali Yogpeeth is making Haridwar a popular
spot to visit for Ayurvedic treatment and medication
(Fig. 6). Established in 2006 by Yog Guru Ramdey,
Patanjali Yogpeeth is named after Maharishi
Patanjali who believed to be the inventor of Yoga.
Patanjali Yogpeeth is run by Patanjali Yog Peeth
Trust. Patanjali Yogpeeth performs several activities
and services like treating patients through Ayurveda
in hospital, laboratories, research centres and other
facilities. The company has launched a series of
seabuckthorn products.

Contact:

Patanjali Yogpeeth, Maharshi Dayanand
Gram, Delhi-Haridwar National Highway, Near
Bahadarbad, Haridwar-249405, Uttarakhand,India
Email: info@prft.co.in

&), Patanjali Yogpeeth ABIEEFEICIRERD
Haridwa st aiEZ i a i T ANZ54ias 7 rY
#1252 (B 6). Patanjali Yogpeeth 22 5
F 2006 FHREINAITRIBERCISZ, FLH
ABREERES - tRIBMFIHE. Patanjali
Yogpeeth AF/H Patanjali Yog Peeth {5t
EHFEE . Patanjali Yogpeeth FFRSITERD
RS, tLANEER. L= R OFMNE
R EFPEBII I ERFEATHRA . NEHEHT
— R

BXEA:

Maharshi Dayanand Gram

teit: EDEILPIIREES Haridwar, B8 -5
BER/REE, Fk Bahadarbad, 249405,
EBFHBE : info@prft.co.in

Patanjali Haridwar, Uttarkhand
Patanjali Yogpeeth 2\ &

with seabuckthorn fruit oil, having a high

Patanjali Seabuckthorn capsules are made

content of omega 3, 6 & 9 fatty acids, hence
supports a healthy cardiovascular system.
TRIEMMF DR BB RREEK, SRS
EMBCKA 3. 6 719 BERAER, FELbZIFER
RO IE RS,

Fig. 6. Patanjali Yogpeeth, Haridwar, Uttarkhand.
& 6. i Fibtk{EFB Haridwar B9 Patanjali Yogpeeth 22 F
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3.2.5. Synthite Pvt. Ltd., Kochi, Kerala

Synthite Pvt. Ltd is a Kochi based company (Fig.
7), which is extracting seabuckthorn oil and extract
with CO2 supercritical method. It exports oil to
Indian and other countries. It has also launched
seabuckthorn skin care products and soap.

Contact

Dr. Jose Paul

New Product Development and Research,
Technology Centre, Synthite Industries Limited,
Kadayiruppu, Kolenchery, Ernakulam, Kerala
—-682311

Email: josepaul@synthite.com

3.2.5. fiF Kerala Kochi #9 Synthite BFR/AE]

Synthite BE A BRI F Kochi I—RKAE])
(B17),1%ABFA CO2 RBIRFHEIRBGDMRM,
EENEFMEMESR , Z AR TIVFRIPK
F=aiiEE o

BREA: OF - RPEL

Synthite Industries Limited AS#FFmAFA
FORAFRFEAR AL

ik Kadayiruppu, Kolenchery,
Ernakulam,,Kerala—682311

HBFE: josepaul@synthite.com

Fig. 7. Synthite Pvt. Ltd., Kochi, Kerala and Co2 extracted seabuckthorn oil.
7: Synthite A8 & A Z S BIRENE) D BRI o

3.2.6. Himalaya Naturals

Sh. Shaleen v Sahajpal

Address: 68, Line Jeewangarh, Ambari, Vikasnagar,
Dehradun — 248125, Uttarakhand

Email: himalayanaturals@yahoo.com

At Himalaya Naturals, we promote herbal & natural
remedies, wild or organic or otherwise having

3.2.6. EDEKATTRAT

BEZE A : Shaleen v Sahajpal
HbIE : JEPI IR EFRERIZE 248125, #ERERW
/R, Ambari, Jeewangarh Line 68

EBFHR4 :himalayanaturals@yahoo.com
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potential health benefits chiefly seabuckthorn,
rhododendron arboreum, perilla frutescens, prickly
pear, roselle etc (Fig. 8).

All products are handcrafted and are uniquely
designed by the promoter himself whether these
are herbal beverages, herbal teas, premixes or
jams, sauces and spreads. the main focus remains
on the products having useful antioxidants, anti-
inflammatory, anti-diabetic and anti-cancer
properties.

Though the Products are useful and helpful in
supporting a healthful lifestyle, yet these are not
medicines, drugs or remedies in medical terms.

EDRERATm AN T BfIRA
@Y. L BIREME BERENEND
Y, EBEER. MBS, KA. AR I
8% (& 8).

TIEBERIRE . EXER. EBFHERRE.
EXMER, TErmElElRE TESFLT
FIEFIRETIRITRY . EEXTHIREBERN
AR FUK . TUREPRBFNTUEIF IR~ m
BAXLFREXFRENEELSATEEE
FRRFBERIR, BRAREEFEN DY,
AYENEIETE .

Fig. 8. Seabuckthorn food juice products. B 8: ibEERmET =M

&

4.1 The status of seabuckthorn scientific
institutions in your country in terms of the
number of institutes and their scientists, and
their research field.

Scientific research

WREHATAAREE. BFFAR. R
EHFER

N/A
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4.2. A brief introduction of main research
institutes/universities and enterprisers,
the main research programs and updated
achievements on seabuckthorn.

EREZHARIAE / BeRFe s, =
EARMEFRIAR

4.2.1. CSK Himachal Pradesh Agricultural
University, Palampur

Dr. Virendra Singh and Dr. Ramesh Rana*
Department of Biology & Environmental Sciences
CSK Himachal Pradesh Agricultural University,
Palampur, HP India

(Email: virendrasingh1961@yahoo.com,
Tel: +91-7018420112,

*Email: drrameshrana70@gmail.com,
Tel: 91-9418275785)

Studies on evaluation of performance of Russian
seabuckthorn in Indian Himalayas

a.Studies on young plants (Fig. 8.)

1.11 Russian seabuckthorn varieties (NX 1-14)
showed no occurrence of thorns during 4 years of
growth. No attack of fruit fly was found.

4.2.1. CSK ESE/RIPRWAKE, MHAIEE/R
BXZ A Virendra Singh f#3F1 Ramesh
Rana &L *

CSK EBERIPLRI KT, EMEMERFR
ENEE SRR E /R

EBF=48 :virendrasingh1961@yahoo.com,
FEiE : +91-7018420112,

* B3 F{E48 : drrameshrana70@gmail.com,
FiE : 91-9418275785

EPEED A XS [FhESERORREIEERTE M

AR

a. DR (Bl 8)
1. SRS 1M MES L RRaFR (NX 1-14) £
A FRERTRPLRIRE . RRIRIBEE .

Fig. 8. Variation in plant height of seabuckthorn exotics (NX 1-14) and local selection (Drilbu) at
HAREC, Kukumseri, Lahaul, HP.
[ 8: £ HAREC 4hsib iR (NX 1-14) 5tk & Stk E =5 (Drilbu)
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2.There is significant (P<0.05) variations in the
morphological features of Russian seabuckthorn
varieties during early stage of growth. We will reach
to any conclusion only after studies on fruiting is
complete.

b. Study on old plants

The 2 Russian seabuckthorn varieties (NX-
12 and HI-2) along with 4 local seabuckthorn
selections were characterized under germplasm
bank conditions at Kukumseri, Lahaul (Fig. 9). The
morphological characterization of 6 seabuckthorn
genotypes were characterized for diameter at base,
plant height, canopy spread and fruit yield.

2. HBHO MM E KBS T EES
£% (P<0.05), HAMREFFVMEELATFEE

SHEMHE—TRIEL.

b. XFEIDRREIEASR

B15s 2 MESER D ERaih (NX-12 30 HI-2) 70
£ Lahaul )P RREE S TR ERY 4 D2
IDIRERRIRENSIE (B 9), B, %S,
TEIEFISRSL 8 FHEHFIL

Fig. 9. Germplasm Bank at CSK HPKV’ s Seabuckthorn Research Farm, Kukumseri, Lahaul, HP
B 9: i F CSK HPKV Il 532 35 o & 2 B e

Fig. 10. Exotic seabuckthorn HI-2 and NX-12
B 10: ShskibiRmeh HI-2 F1 NX-12
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The Fruit yield varied in the range of 3.2-5.5 kgs per
plant. The maximum value of fruit yield of 5.5 kgs
was estimated in exotics HI-2, followed by NX-12
(5.4 kgs), Drilbu (5.1 kg), which were significantly
higher (P<0.05) than Darcha (3.8 kgs), Gemur (3.6
kgs) and a minimum of 3.2 kgs in Jispa (Fig. 5). It is
clear that exotic HI-2 and NX-12 and local selection
Drilbu have shown better fruit yield than the local
selections of seabuckthorn (Fig. 10, 11).

BRLTESAEBH%I2-55F2ZE. &8
A9 2 HI-2 @ # 5.5kg, H X 2 NX-12 (5.4
kgs). Drilbu (5.1 kg), &&7F Darcha (3.8
kgs). Gemur(3.6 AFr), Jispa &k 3.2
Fr(E5). REAE, FhRAIHI-2F1 NX-12
N2 H0%EAY Drilou /R EL 2R
MRESRIRSE2 (E10,11).

HI1-2 NX-12 Gemur

Drilbu Darcha Jispa

Fig. 11. Variation in fruit yield (kg/plant) in various seabuckthorn genotypes.

B 11: AEDHEERER

3.The “Drilbu” a local selection of H. salicifolia,
having vigorous growth, mild thorny and high fruit
yields is suitable for cultivation on the community
land.

4.The local selections of H. rhamnoides spp.
turkestanica, low yielding, are suitable only
for afforestation on marginal lands for the
environmental conservation.

5.The results of the study were affected by untimely
heavy snowfall during September 2018 (effect of
climate change).

c. Mass propagation of Russian seabuckthorn

About 41,000 saplings of 2 Russian (HI-2 and NX-
12) and 2 local selections (Drilbu and Shiva) have
been propagated during July-September 2020

SR (AR /B ) T

3. “Drilbu” EMAHHHIITORRMIEERImF,
ERIERE. ZRIEM. RLFES, EEAEHL
Xt FFPIE.

%

4. NSRRI R mit P ERE, X
&S TIMERIPRITRHIS A o

5. IFuAR T 2018 6 9 BIUREKE (5
RIS ) OB

c. AMESIEES I OMEAR

2020 F 7 BE9 BHE, HmIREXRMIZH
FMUHT, HEBEBT2MNESHEM (HI-2
FINX-12) #0 2 4> ZH i %8 B @ # (Drilbu #0
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under polyhouse controlled conditions (Fig. 12).
In case they achive growth of 40-50 cm height,
the saplings will be trasplanted in open nursery for
better growth and provided to farmers in September
2021 for integration in alley cropping systems.

Shiva) (929 4.1 BHREA (B 12). HESE
2 40-50 EXAY, XEREGHREREIERX
mE, UEFihER, BT 2021 F9 B
HERE, UBSRIEPMERREF,

Fig. 12. Mass propgation of Russian and local selections of seabuckthorn under polyhouse
controlled conditions.
E12: ZRERFFGTAESLEETHMMAT RSP RETE,

4.2.2. Deference Research Laboratory (DRDO),
Tejpur, Assam Dr. S.K. Dwivedi, Director

Deference Research Laboratory, Tejpur, Assam
Email: sandeephort@gmail.com

In the current study, a survey was done during
the year 2018-19 in various regions of Arunachal
Pradesh, H. salicifolia have been found growing
naturally in Tawang district of the state. It is
reported along the basins of river Naymjang Chu
in Zemithang valley (270 43’ 36” and 910 43’ 25”)
having an altitude of 8000 ft above msl which is
located approximately 100 Km away from Tawang
city. It is spread in an area of about 5 km along
the river banks. The natural plantation is in the
plains, sandy soils of river basins only and absent
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422, U FFIB=1EIED E E By R HR
(DRDO)

E A Dr. S.K. Dwivedi F£{F
ik PUEERER Tejpur ERBIAZREE
EBFHR{4 :sandeephort@gmail.com

EBRIARS, 201819 F£1E “fIE2MIE/R
7 (PEEFBEEX ) AR XHT T —IUEE
RO BREZIIAREX BAEK, #BIR
&, Bi5%& Zemithang LUE (27043 '36 " 01
910 43 ' 25 ") B9 Naymjang Chu ;a9 ity
o, Bk 8000 =R, BIAREHAL 100 RE.
CiRUESHEN 5 RBEMIXIEN . KRR
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on the hills & rocky soils. A preliminary study has
been carried out for its distribution, botany and
ethnobotanical uses.

The detailed study is divided into following
objectives:

1. Botany and diversity studies of the species.
@® The natural growing population of H. salicifolia

in Zemithang is dioecious, perennial bushes to tree,
about 2 m to 6 m high and 50 cm in diameter with a
thick grey crown.

® The leaves are small, usually 6 to 8 cm long

and 1 to 1.5 cm broad, alternate, linear, lanceolate
in shape and covered with silvery stellate scales on
the backside.

® Fruit ripening sets in during the month of

October. The fruits (5 to 7 mm in size) are generally
round, pale green in colour and turn golden-
yellowish brown on ripening. The fruits have a soft
skin covering the juicy pulp and a small, hard, oval
seed.

2. Biochemistry and nutraceutical studies.
® Physico- biochemical studies of the fruit and

fruit pulp and mineral analysis of the leaf such as
Iron, calcium, potassium, magnesium, manganese
has been already carried out.

® Nutritional studies & physico-biochemical

analysison pulp of different trees samples/
accessions has been carried out.
® Storage and stability study of pulp at different

temperature i.e. 40°C, room temperature, 4, -20°C
(Parameters: Vitamin C, Titrable acidity, pH, total
sugar & reducing sugar and microbiology) for six
months has been carried out.

® In vitro antioxidant activity studies of different

leaf extracts has been carried out.

MEESHEFR. WRRERIP R ER,
EER ARTERREDH ANEHR RS .
EMFMREREMZRBRIT TEMR.

HARRSFARS BLATILABR

EMFEFM SRR

® Zemithang EXHIMPEREAELRTTEERE
MEE SR, &M, SEEEKRFTA, 582 -
6k, B 50 EX, BEXRE.,

e M/, BEKG-8EX, B1-15EX,
B4, %, B, SEHRE2RER .
® 10 BIpRELRF. REL (BET7 ZKK)
—fRAER, AEREE, KANEEES,
RILBE— N RUNEBZES THRATN—
N R REFAIRRF

EMENEFRAR

® CEXRLMRABT T EIEEWHT, 7
XMFT T, 15, . B, S0 RO .
® SIRERIAMER | Mk T T EFAFRIE
BEADHT.

o WRAEAFAEFIRERE40° C. Eig.

4C.-20C) N (28 #4EXRC. THERE.
pH. SWEAILENE. HEMZE ) #1177 6 ™A
AIREFAIARE LRSS o

® SIARRMHIZEMIHITARIMARIIEIET .
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3. Propagation and cultivation studies.
® Study on propagation of H. salicifolia through

cuttings has been carried out.
® Plant material used for the propagation are

soft/semi-wood and hard wood cuttings.
® Study shows that IBA (200 ppm) and IBA

(100 ppm) is best for the male and female cutting
respectively. Semi-hardwood cutting is better and
male cuttings are more responsive than female
cuttings.

4. Biotechnological aspects such as early detection
of male and female plants.
® Being a dioecious perennial, male and female

H. salicifolia trees cannot be differentiated until the
berries appear, which generally requires 5-7 years
after seed germination.

® Thus, to develop an easy-to-use molecular

method to differentiate staminate from pistillate
genotypes at the seedling stage was undertaken.
® This study was aimed at identifying gender-

specific polymorphic genetic regions in ISSR
fingerprints generated from male and female
genomic DNA.

5. Nanoparticle studies: Green synthesis of
nanoparticles using extracts of H. salicifolia leaves,
pomace, roots and fabrication of nanocomposite for
water treatment.

® Objective of the study was preparation and

development of green nanocomposite using
extracts of H. salicifolia leaves, roots and pomace
for water treatment.

® Silver nanoparticle has been prepared using

aqueous extracts of pomace and leaves of H. salicifolia.
® Antibacterial activity of nanoparticles was

analyzed and found to show antibacterial activity
against E coli.

® Characterization of nanoparticles is in progress.

6. Processing and shelf life studies along with value
addition to the different product is going on.

PAGE 17100
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® I R TREIEHTT T 5

® RTEIERIEMIMRLRIE: | FARAE
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FARBCRIFTHEDERELS, MEARFTHRECIERRIT
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EWRARSE, WNRHBLERDRREERFORERR o
o I RBMESRRIZSEERY, RE
R REIM T REX DIk, BEREMTFEH
&Ja 5-7 FRIEE

¢ FERV—MBTERNDFLEERY
XOESFESERE,

® AR EERAREEFIEEERELR DNA
EMRY ISSR BN EB MR ENZ TR
EXi,

GORERIERSS : FIBHIH DR 7. . 1REY
REMFREESHAARTN, FHERTKEE
RIPERE S8

® AKHRBRIZHENTFLRFENKEGH
FHROZKEEIEGIDRRIT . RADE

® RN LRREFRMAIKIRED S T 40
KiRo

® DITHKIRIAIAEIENE, KIE KT
HEEBREEME

®  PURKFAUFEIEEARF .
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7. Extraction of oil from seeds and whole dried
fruits and its characterization is going on.

4.2.3. University of Delhi, Delhi

Dr. Renu Deswal

Molecular Physiology and Proteomics Laboratory,
Department of Botany, University of Delhi,
Delhi-110007

Email: deswalr@hotmail.com

Comparative proteome mapping of seabuckthorn
and exploring its biotechnological potential.

Seabuckthorn, grows in adverse environmental
conditions and is tolerant to drought, salinity,
UV radiation and freezing stress. However,
molecular, genomic and proteomic aspects of its
stress tolerance mechanism are hardly explored.
Our laboratory is exploring the stress tolerance
mechanism of different seabuckthorn populations
using proteomics as a tool. Procedures have been
established to grow seedlings under laboratory
conditions. Cold/freeze modulated proteome in
seabuckthorn seedlings had been deciphered
and the proteo-map is available on world
2D-PAGE repository. Till date, proteomic analysis
to understand its stress tolerance is limited to
laboratory grown seedlings. Recently, our group is
trying to understand the stress tolerance mechanism
in naturally growing seabuckthorn. Comparative
gel-based and gel-free shotgun proteomics
approach was used to dissect stress acclimation
strategies in high-altitude adapted Trans-Himalayan
(H. rhamnoides, H. tibetana) and lower altitude
adapted Sikkim (H. salicifolia) populations. A
custom-built database was designed for better
annotation of proteins. Label free proteomics
(nanoLCMS/MS analysis) allowed identification
of 4870 berry proteins clustered into 1035 protein

R Il TAERERHALA R AR B I{E T S 6
REEHITH .

MHFHIEANFRPIZEGHR A EAFRIEE
T

423. BEXE, #2

Renu Deswal 8=+

itk BEXZEMRS FEEFMERRSA
FIOE, E2 110007

EBFHB4 :deswalr@hotmail.com

WRRERREE R AR ARE DTG

WRERKEAFNOMERET, MR, fitEh.
i 2oL IR B AN KRB . AT, Mo F.
HRAMERRAFE S ENERHENHIA
HRABRLD . ALWEEEFAEERBZFH
RARDBRFEFRIM Z NS . BEBZ T
IWERHTEEHENRZR. PRGENE
B/ RFATEARACHEEE, EARERE
AJ{EtH R 2D-PAGE fIREFIRKE . EIEGIA
1E, WHEHmZMANEHREAF ST RFLE
EEFNPE. &b, BIVNAEDLET#
BREARRIDRRAITE 2N HI . SR ELEIEERR
MERBIEGEERRAZSE, PHhres
KSR RRIEE D HEMEE (H. rhamnoides,
H. tibetana) F{RiBHKE R D R 5 S FEF (H.
salicifolia) IR IE N R . 87T BiFiF
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groups showing differential abundance of metabolic,
regulatory and stress responsive proteins in Trans-
Himalayan and Sikkim populations indicating
their probable involvement in differential stress
acclimation. Gene ontology and KEGG analysis
showed their association with metabolic processes,
stress signalling, defense responses, redox
regulation, protein remodelling, and secondary
metabolite or fatty acid biosynthesis. Validation
of downstream metabolic signatures supported
the proteomic plasticity and justified the better
stress acclimation in Trans Himalayan populations.
Being a cold tolerant shrub, seabuckthorn was
also explored for the presence of antifreeze
proteins (AFPs), which allows overwintering plants
in tolerating freezing conditions. AFPs are ice
binding proteins which prevent addition of water
molecules to growing crystal planes by adsorbing
in a non-colligative manner. Our group is focusing
on purifying these potential AFP candidates
from H .rhamnoides collected from Lahaul and
Spiti valley, Himachal Pradesh. Techniques are
optimised to detect antifreeze activity using
Phase contrast microscopy coupled with Nanoliter
osmometer and to purify the AFPs using Ice
Affinity Chromatography. Higher antifreeze activity
showed correlation with higher abundance of AFPs
in Trans-Himalayan populations which further
strengthened their role in stress acclimation.
Dual functioning chitinase-AFPs were purified
from seedlings, leaf and berry. Further, ice-affinity
chromatography have been used for purification of
AFPs from seedling (Polygalacturonase inhibitor
protein, 41 kDa) leaf (low temperature induced
protein, 41 kDa) and berry (disease resistance
protein, 41 kDa). Seabuckthorn AFPs showed
enhanced survival of cryopreserved rat RBCs by
providing protection against their hemolysis. Efforts
to scale up purification by overexpression are
currently underway. Additionally, gold nanoparticles
synthesized from H. rhamnoides allowed efficient
remediation of dye contaminated waste water into

PAGE 7102

BEAR, RITT7T 1M EFNEIEE. Tiric
EARKRAEZ (nhanoLCMS/MS 57 ) £ T
4870 MERER, BAR10351MEHE, FE
EDNBEMBNGESMEPER TS, BT
MBI ERNERFE, XERBEIIATEE
S5 T7ARIMNBIER . EERAMFET KEGG
SRRA, eNSHEEiE. HES. Bhi
KRR SHEFERET . EEREZEFNIRRABE
PSR EREME A X . TiRTEHESH
WS35 7 ERREAZNTEN, FIERES
SR A SR F NS N2 ST . DRRIE
A—HTEEAR, HHUAER (AFPs) NEE
FHBEEEMERM FHEE ., AFPs 2—Huk
SEEEA, BIIHREIRMHI S XD F
MABEKNREHE. BMNOEREEETTFNE
S{E/REE Lahaul and Spiti LUIAIKERIRZ=
R IX LB TERRIE AFP. RAEEWE
HEREESMFSETHONTUREME, FHERIK
FHMETBTUAEBRNRARBEINRML . EE
ESHELSRMER, ReIUAEESRS
B AFPs FEEX, #H—FL & T AFPs £
HBIER FRRIER . MahE. ITRFIRRFD
BEIEBWEINER chitinase—-AFPs, Lt
ob, IKEMBMECBTIARED R E (B
I NEREEREBHDEIRIER, 41kDa). MthH (K
BESER, 4 kDa) MEER (mEE, M
kDa) 4B AFPs., 2k AFPs @13 X4 K
TAEBMRERP, 26 7AHRFE,
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non-toxic byproducts with industrial applications.
This is the first Proteomics analysis dissecting
altitudinal gradient associated stress acclimation
strategies in naturally growing seabuckthorn along
with their multiple biotechnological applications.
Fig. 13. is showing the biomedicinal and
nanobiotechnological applications of a Himalayan
shrub, Hippophae rhamnoides.

ERIEES DB ERIARYT KF N,
IEESh, MILRRAH & BRI AR BRI AT LA 25t
BRpsREKEE R TN BILSEm.
XEFE—TMERAREZST, SIfTBRERY
R B SERERRINEEN RIS R EZ M E
WIXARN . E13 BRTESRMIDIREAN
EEMEZF R EIARFRIN A -

Fig. 13. showing the biomedic in a land nanobiotechnological applications of a Himalayan shrub,
Hippophae rhamnoides.

B 13: RRTESDHREDRERENREDEARNEYEFZFHNA,

4.2.4. Department of Biotechnology, TERI School of
Advanced Studies, New Delhi

Shashi Bhushan Tripathi

Genetic diversity among accessions of Indian
seabuckthorn as revealed by genotyping-by-
sequencing (GBS-SNP) markers

Collaborating Institutes: IHBT, Palampur, CSK
HPAU, Palampur, GBPUAT, Ranichauri, Gauhati
University, TERI-NE, Guwahati, University of
Jammu, SCST, Sikkim, TERI, New Delhi, and CPB,

4.2.4. FEE TERI SFARFHREVEAR

BXZ A Shashi Bhushan Tripathi
RER: HF GBS-SNP t®xCHIEDE Dk
MRS SRR

& EHL 43 : IHBT, Palampur, CSK HPAU,
Palampur, GBPUAT, Ranichauri, Gauhati

X%, TERI- ne, Guwahati, & i&E K=,
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HAU, Hisar.

About 1000 accessions of seabuckthorn were
collected from 5 Himalayan states, namely, Ladakh,
previous under J&K, Uttarakhand, Sikkim and
Arunachal Pradesh. The rooted accessions were
conserved at Research Station of IHBT, Palampur
at Tandi, Lahaul, HP.

Findings:

® The groupings obtained from transcriptome
SNP data and mock reference SNP data were
highly correlated (r2 = 0.95)

® The genetic diversity in H. rhamnoides was

higher than that in H. salicifolia

® Clustering of accessions was mostly as per

their geographical locations

® Partitioning of diversity was more among

species than within species (Fig. 14)

SCST, %=, TERI, #EE, CPB, HAU,

Hisar,

NESHHE 5 PN HIATE. BIEIREFTHKIR.
JEPTIRAEFR . SHEFMTEMNIE ( FERREITEX )
K& T K29 1000 1Dt #RAA AL, RREBDIRE
FEHPHIBA/RAY Tandi Palampur IHBT #1534,

AT
o HMiEFRH SNP HIEFIENLIZSE SNP #1E
RENNHESEMRX (r2 = 0.95);

® RFIIIPRIEEZS TS TR
® RENREFBEVRTHIIENE;
® YWIRERIZSHMEER K TYIFIIED (E 14).

Sample ID Total bases

sbt2017-01 7.,76,70,99,576

sbt2017-02 16,82,94,60,522

sbt2017-03 15,60,45,07,878

Total/Mean 40,20,10,67,976

4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000

No. of reads with good
harcodes

o

LB510-Hf
LB530-H

Total reads
7,69,01,976
16,66,28,322
15,45,00,078
39,80,30,376

”H HHHHHHHHH””"H (T |||||IH|H|IIHIHHlulmnunmmmummumuuu

GC (%) Qo (%) Qo (%)
48.859 72.37 59.66

a47.717 63.575 48.698
50.439 54.551 46.192
49.005 63.49 51.516

Number of reads/accession
= Minimum- 424 reads
- Maximum- 3.78 million reads

- Mean- 0.46 million reads

Genotypes

Fig. 14. Genetic diversity among accessions of Indian seabuckthorn in Himalayas

B 14: EDHHMXEDEDRM FAEE S,
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2141 GBS-SNPs

411 GBS-SNPs

4.2.5. Guru Gobind Singh Indraprastha University,
New Delhi

Prof. P. C. Sharma

University School of Biotechnology

Guru Gobind Singh Indraprastha University
Sector 16C, Dwarka, New Delhi - 110078
Tel.+91-9899088818

The university is engaged in conducting research
in the area of characterization of genetic and
metabolome diversity in collections of two
species of seabuckthorn, namely, Hippophae
rhamnoides and Hippophae salicifolia originating
from different geographic regions of Jammu &
Kashmir, Himachal Pradesh, and Uttarakhand.
We have developed and used a large number
of microsatellite markers for the characterization
of seabuckthorn diversity (Fig. 15). These
microsatellite markers have been developed using
our EST database and transcriptome assembly.
Recently, we have exploited GC-MS and 1H NMR
techniques for documenting complete metabolome
of seabuckthorn, and deciphered the impact
of environmental factors prevailing at different
collection sites on metabolome diversity. Earlier, we
identified a number of cold and freeze responsive
elements in seabuckthorn using transcriptome
analysis.

4.2.5. # 1% E Gobind Singh Indraprastha

P

BEZREA: P.C. Sharma #u%

Gobind Singh Indraprastha AFEYHSARZ IS
ihik: FiEE, #E+<16C X, 110078
FBEiE: +91-9899088818

ZREZEHDTRARLOREEMNASES
FEESE, XMMIDRO B RBEEIRMTK
IR ESERIFFCPTIRAEFAIA E IR X 15,
ENERZ=DRRAMIH DR . FAIFFARFHER T K
ERMEERCRKRFADIRAVSHEME (B 15).
XM T ERCEN BRI EST HEZFE
HREEMFTARN . &iE, FAIFAE GC-MS
F1H NMR 2 ARICR 7P #RAY e B ABE,
FHER T RNERE SRIMEERIHEZ
HERIIE . BLEmHE, BAIRBEREASH
EPRPEE T —LRRFFEN RS o
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Fig. 15. Microsatellite markers for the characterization of seabuckthorn diversity
B 15: RS EFERMIERCHR

4.2.6. Herbal Research and Development Institute

Dr. Vijay Prasad Bhatt, Scientist

Herbal Research and Development Institute
Mandal, Gopeshwar-246 401

Chamoli , Uttarakhand

Email: vpbhatt11@gmail.com

In the state of Uttarakhand, two species of
seabuckthorn are found i.e., Hippophae salicifolia
and H. tibetana. H, salicifolia is distributed from
2200 to 3300 m. while H. tibetana is found above
4000 m in cold desert areas of district Pithoragarh,
Chamoli, Uttarakashi and Bageshwar. In Chamoli
seabuckthorn is distributed in Joshimath, Ghat,
Dewal and Dasholi blocks mainly in Niti and
Mana valley (Joshimath), while in Uttarakashi it is
common in Yamunotri, Ganmgotri and Har-ki-Dun
valleys. In Pithoragarh, it is found in Darma, Byans,
Chaudas and Johar valleys of Dharchula and

Munsyari blocks.
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4.2.6. BEHRARSTTARARFR

BXZ A Vijay Prasad Bhatt &+, &%=x
it BHHRSFHRARA

RS Chamol, Mandal Gopeshwar —246 401
EBF B4 :vpbhatt11@gmail.com

LRI B LT T RARORR, BN RR
0 78 5% > #k, £ Pithoragarh. Chamoli.
Uttarakashi 1 Bageshwar ith X {9 & & =
EHX, Wi ERas sk 2200 ~ 3300
m, 7 780 B B 4000 m A k.
Chamoli, ##k% f  Joshimath. Ghat.
Dewal #1 Dasholi 89 Niti 1 Mana W &,
mEILE =4+, PERE W F Yamunotri.
Ganmgotri #1 harki — dun Wl &. &
Pithoragarh, 7 1& & #I #1 Munsyari 9
Darma. Byans. Chaudas #1 Johar L&
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In Munsyari, district Pithoragarh, HRDI has
established a germplasm centre in 5 hectares land
and at present more than 1000 mature mother
plants brought from CSK Agricultural University,
Palampur are growing well. More than 100 mature
plants of 2 Russian varieties, also brought from
Palampur University, are also being grown. The
plants are grown from cutting taken from these
mother plants. A second germplasm bank is being
developed at Bhatka nursery in Dharchula block
district Pithoragarh. During 2020-2021, HRDI
awarded 5 projects in Chamoli and Pithoragarh
districts for covering plantation of seabuckthorn in
10 hectares land. HRDI has developed 5 different
products from seabuckthorn i.e., Pulp, Juice, Pickle,
Herbal Tea, Face pack etc. HV project Gurgaon has
come out to establish seabuckthorn processing unit
in Uttarakhand. At present the Company is buying

seabuckthorn pulp and tea from Uttarakhand State.

B,

£ Pithoragarh X Munsyari, HRDI #3717 —
Dt 5 AEAYF RS L, BEIM Palampur
A9 CSK R X Z A 1000 ZHRAE AT
ERRIF. EESIM T REBABE/RAFEHN
R E D B R R AT 100 S RALAIERK . XL
EtREN B ERFTMEEN . 53— 1 MR
FEEIETEiA ERIRIRRFEHINN/RX (Pithoragarh)
MERFREERIR. £ 2020-2021 FHAiE,

HRDI #t, /& 7 Chamoli 1 Pithoragarh it X
85 IE, BIEER 10 QMBS TRFMER .

HRDI LSRR, AR TSRA Rit. 8%,
WR, HEE LM~ M. B1d Gurgaon HV
INE BEELEIPUREFEISMINI . Bl
NEIENI PR F RN DRRER RO RR SR

Propagation of seabuckthorn for cultivation by

farmers kB, HKRfHiE

Displaying products from seabuckthorn at
HRDI Mandal, Gopeshwar 78/ S B~

Fig. 16. Propagation of seabuckthorn for cultivation by farmers and demonstration of value added
products. B 16: " EREAREEN>=RRE,
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4.2.7. Deference Institute of Bio-Energy Research,

Haldwani

Dr. Madhu Bala

Director

DIBER, Haldwani, Uttarakhand
Email: bala44@gmail.com

DIBER has conducted extensive R & D on
seabuckthorn on the following aspects:

i. Survey of the Seabuckthorn growing areas
of Uttarakhand& Physicochemical analysis of
collected fruit germplasm: DIBER has conducted
extensive survey of the Seabuckthorn growing
areas of Uttarakhand and collected about 70 fruit
samples from different locations and conducted their
physicochemical analysis. On the basis of these
studies identified the promising germplasm which can

be selectively propagated in the orchards.

ii. Introduction of Hippophae rhamnoides from Ladakh
to DIBER Field Station, Auli (Joshimath): DIBER has
introduced Hippophae rhomboids from Leh (Ladakh)
at field station, Auli (Joshimath) in Chamoli district.
Success of this species may prove highly useful for its

orchards establishment in the state.

iii. Standardized technique for Hippophae
rhamnoides leaf callus multiplication using seed
germinated cotyledons in the laboratory conditions.
This technique will provide a solution for the quality
raw material throughout the year for the formulation

of pharmaceutical and other value added products.
iv. Field gene bank of Seabuckthorn: DIBER has

established a field gene bank of seabuckthorn at its
field station Auli (Joshimath) at 3142m AMSL.
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4.2.7. {5F Haldwani BIEIRG S48 RSER
(DIDER)

BXZEA: Madhu Bala @, +F
#it: DIBER, Haldwani, Uttarakhand
EBFHRE: baladd4@gmail.com

DIBER 3R T T iZtR, EEELUT
JANSE:

i JEBTER BRI K XA E & SRR R A
FRERNERZSHT. DIBER SJHtMiRiEsn
WREKRHEIT T ZR0AE, NAEEAR
ETHT70HRIHRFHHITT EBUEDR.
FEUCERM E, $ETEENNMERR, aE
mEEPF TIEREEE.

ii. WRRMALIATE5 |3 EI DIBER BF] (FFH D
Hr ) EF5hih . DIBER AERFXEF (FHD
) EFHMLS R T R B SIS (AiATe ) RIRZE
R XA IDRRFPRYS [(FREIONS FEZ IR AR
WRrMEE T sERIFE B RN

iii. SEIEFRM FOBRMF IR FHREGERSE
TERRER AR . XTSRS IR E R
B mAVECh iR FMREHAIRRS

iv. > R 4 B A E. DIBER 7 H Auli
(Joshimath) Es4hukigik 3142 KabiEz 70
REFIME R
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v. Hippophae salicifolia leaves provided by Dr. V.

v. T V. Singh BT RAEDERHAIEN L
FR D FIEMDEIERLT o

Singh are being analysed for their Biochemical and

Bioactive constituents.

Fig. 17. Hippophae salicifolia germplasm at DIBER Field Station, Auli, Uttarakhand.
17: dLBTEREFR A DIBER BF5h ik Bodi it b ik R &R o

\\\ / Human resources ANZRRE

5.1. The total personnel involved in

seabuckthorn research, manufacturing, i . w
marketing planting, public management, etc. 5-1-3M$ﬂﬁﬁﬁ9§\ 7= HE . ME.
in your country: The detail is given in Table 2. AHEBETIFOARER (BE2)

Table 2. Total personnel involved in seabuckthorn research, manufacturing, marketing planting,
public management in India
F2: EHENEDLHRAR. GliE. HE. MENMALEENARNE

State & Name

Sr. No. 0/ Organization B{7ZFR E-mail ID BB F{E58 Contact umber

Himachal Pradesh ZE5{&/R$B

Department of Biology & Environmental

) ) Sciences, College of Basic Sciences, CSK virendrasingh1961@ 09418045229,
1 Dr. Virendra Singh Himachal Pradesh Agricultural University, yahoo.com 01894-230465
Palampur—176062, H.P.
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Dr. R.C. Sawhney

President, Seabuckthorn Association of India,

Dahli, Shimla, HP

sawhneyrc_49@
yahoo.co.in

Dr. D.K. Vatsa

Director of Research, CSK Himachal Pradesh

Agricultural University, Palampur—-176062,
H.P.

erdkvatsa@rediffmail.
com

Dr. Ramesh Kumar
Rana

CSK Himachal Pradesh Agricultural
University,

Krishi Vigyan Kendra, Bajaura (Kullu) 175142

(HP)

drrameshrana70@
gmail.com

Dr. Pankaj Chopra

CSK Himachal Pradesh Agricultural
University,
HAREC, Kukumseri, Lahaul-Spiti, HP

Dr. Y.S. Dhaliwal,

Department of Food Science, Nutrition
and Technology, CSK Himachal Pradesh
Agricultural University, Palampur— 176062
(HP)

ysdhaliwald4@yahoo.
co.in

Dr. Ranjana Verma

Department of Food Science, Nutrition
and Technology, CSK Himachal Pradesh
Agricultural University, Palampur— 176062
(HP)

Ranjana3in@yahoo.
com

Dr. V.K. Sharma

Department of Animal Nutrition, College
of Vety. & Animal Sciences, CSK
Himachal Pradesh Agricultural University,
Palampur-176062, H.P.

vkcovas@yahoo.co.in

09418425548

Dr. Mandeep
Sharma

Department of Veterinary Microbiology,

Dr. G.C. Negi College of Veterinary and
Animal Sciences, CSK Himachal Pradesh
Agricultural University, Palampur—176 062,
H.P.

mandeepsharma
289@hotmail.com

09418045034

10

Dr. Rajesh Chahota

Department of Veterinary Microbiology,
Dr. G.C. Negi College of Veterinary and
Animal Sciences, CSK Himachal Pradesh
Agricultural University, Palampur—176 062,
H.P.

rchahota@yahoo.com

09418347360

"

Dr. S.P. Tyagi

Department of Surgery and Radiology,
College of Veterinary and Animal Sciences
CSK Himachal Pradesh Agricultural
University, Palampur, H.P.

sptyagivet@gmail.com

12

Dr. Amit Kumar

Department of Surgery and Radiology,

Dr. G.C. Negi College of Veterinary and
Animal Sciences, CSK Himachal Pradesh
Agricultural University, Palampur—176 062,
H.P.

drasingla@gmail.com

09418169077

13

Dr. Laxmi Kant
Sharma

CSKHPKYV, Krishi Vigyan Kendra,
Sundernagar (H.P.)

lksharma72@
rediffmail.com

01909-262666,
094181-09440

14

Dr. Pardeep Kumar

Krishi Vigyan Kendra Kukumseri ,Lahaul &
Spiti — 175142, Himachal Pradesh

pkdogra2007
@rediffmail.com
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15 Dr. Bfiupender | HAREC, Kukumser, District Lanaul-Spiti, Hp | PSmankotia@gmail. | 9459083612
ingh com
Krishi Vigyan Kendra, Una-175 142, College
. of Agriculture, CSK Himachal Pradesh
16 Dr .Sanajy Sharma Agricultural University, Palampur—176062,
H.P.
) CSIR- Center for High Altitude Biology, ashoksingh@ihbt.res.
i Dr. Ashok Singh | pipjing, P.0. Tandi, Lahaul and Spiti, 175132 | in
Dr. Sanatsuiat CSIR- Institute of Himalayan Bioresource
18 . Singh ! Technology, P.O. Box. 6, Palampur 176061 sanatsujat@ihbt.res.in | 9418709582
9 Himachal Pradesh
Natural Plant Products Division, CSIR—
Institute of Himalayan Bioresource ’ 09418067763
19 Dr. Rakesh Kumar | Technology (Council of Scientific and Fgl;eirs{hkumar@mbt. 01894233341
Industrial Research), Post Box No. 6, ’
Palampur—176 061, Himachal Pradesh.
Department of Food Science and )
; ) drrakes@gmail.com
Technology, Dr YS Parmar University of
20 Dr. Rakesh Sharma Horticulture and Forestry Nauni, Solan, d;rﬁggir;?g]arma@
Himachal Pradesh —173230, India Y '
21| Mr. Abhay Sharma | GBPIHED, Mohal, Kullu (HP) sharma.abhay5@ 9459752482
gmail.com
G.B. Pant Institute of Himalayan Environment
22 Dr. Manohar Lal | and Development, Himachal Unit, Mohal- manohanialthakur@ | 99418803350
Kullu=175 126, HP gmat.
G.B. Pant Institute of Himalayan Environment
23 Dr. Sarla and Development, Himachal Unit, Mohal—
Kullu-175126, HP
MD, Chandigarh Agritech Pvt. Ltd., Village
24 Sh. Pawan Kamra, Kunjhal, Barotiwala, District Solan (HP) kamra69@gmail.com
174103

Department of Botany, University of Jammu,

veenukaul@yahoo.

25 Dr. Veenu Kaul Jammu 180006 co.in

Department of Food Science and L )
26 Dr. S. M. Wani Technology, University of Kashmir, Srinagar, \é\(/)erirl;nsajad82@gma|l.
India—190006

27

Mr. Amjad Ali

Govt. Degree College Kargil. 194103,
Balkhang, Leh Ladakh. 194101

aaabassi@gmail.com

9469615666
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Mr. Sonam Department of Botany, University of Jammu, tamchosb5@gmail.
28 Tamchos Jammu 180006 com 09469726043
29 Dr. Tsering Stobdan E:;efgg ;Eﬁtiﬁggjuﬂ?&gﬂ%ﬁe Research, ts_mbb@yahoo.com
. Defence Institute of High Altitude Research opchaurasia@
80 | Dr.OP.Chaurasia | ppno) | eh-Ladakh-194101 indiatimes.com 09419179200
' Defence Institute of High Altitude Research
81 | br.Dorjey Angehok | (pRp0), Leh-Ladakh—194101
National Research Institute for Sowa-Rigpa . )
32 Dr. Padma Gurmet | CCRAS, Ministry of AYUSH, Govt. of India, g(r)grjrl:rmet@redlffmall.
Leh-Ladakh, Jammu & Kashmir 194 101
. National Agriculture Innovation Project
3 | P lea'tr’se\'féﬁ'”gh (ICAR) GBPIHED, Garhwal Unit, Post Box: | dalbeer3@gmail.com
92 Srinagar Garhwal-246174
094103 92632,
) . . rkmaikhuri@rediffmail. | Tel: 01346
34 Dr. RK. Maikhuri | gemval 't‘ﬁ{;?g?ﬁ a’?%huguna University, com 251159
gar, Fax. 01346
251159
o Defence Institute of Bio—Energy Research, - ) .
35 Dr. Ranjit Singh DRDO. Haldwani, 263139, Uttarakhand ranjit@diber.drdo.in
Phone Nos :
The Director, Defence Institute of Bio—Energy 05946-232532
36 Dr. Madhu Bala igiﬁg[ﬁh (DIBER), Goraparao P.O. - director@darl.drdo.in EE’ﬁf\E%OO
Haldwani — 263 139 Uttarakhand Fax: 05946 —
232719
Department of Food and Technology,
37 Dr. Satish Kumar College of Agriculture, ‘GB Pant University sksharmajee@gmail.
Sharma of Agriculture and Technology, Pantnagar, com
Uttrarakhand—-263145
Department of Molecular Biology & Genetic
Dr. Netrapal Engineering, G. B. Pant University of netrapal53@gmail.
38 Sharma Agriculture & Technology, Pantnagar— 263 com 09837760446
145
College of Forestry and Hill Agriculture, G. B.
Dr. Ajay Kumar Pant University of Agriculture & Technology, drajay2002@gmail.
39
Pandey Hill Campus, Ranichauri (Tehri Garhwal) com
249199 (Uttarakhand)
Department of Horticulture, G. B. Pant
University of Agriculture and Technology, Hill sksharmajee@gmail.
40 Dr. 8. K. Sharma Campus, Ranichauri, Distt Tehri-Garhwal com
Uttarakhand — 249 199
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Department of Forestry, College of Forestry,

) h 4 . 8476004114
! Uttarakhand University of Horticulture khandurivp@yahoo. 7
41 Dr. V.P. Khanduri and Forestry, Ranichauri, Tehri Garhwal com 'Iz'glzé)jfm
Uttarakhand
Chemistry Division, Forest Research nishatanjum55@gmail.
42 Dr. Nishat Anjum Institute, P.O. New Forest, Dehradun — com 8449234007,
248006 Uttarakhand 7579200908
) ) 09412082003
" Herbal Research & Development Institute, vpbhatt11@gmail.com - .
43 Dr. Vijay Bhatt Mandal, Gopeshwar, Chamoli, Uttarakhand 2222%0254273’

The Director, National Institute of

44 Dr. K.K. Bhutani Pharmaceutical Education and Research,
Sector No. 67, Mohali, Punjab 160062
Department of Natural Products, National
. Institute of Pharmaceutical Education and . . )
45 Dr. I.P. Singh Research, Sector No. 67, Mohali, Punjab ipsingh@niper.ac.in 09815026410
160062
Managing Director
. Biosash Business Pvt. Ltd ]
4 | Mr-Adunknanna | yone Vindscapes, Tower B akhannad9@yanoo. | 09999347167
G.F., Unit 9, Mathura Road, Sector 27
Faridabad 121001, Haryana
Molecular Plant Physiology and Proteomics
Dr. Bhavana 7 ; bhavana_sharma@ 9999496374
47 Laboratory, Department of Botany, University - )
Sharma of Delhi, Delhi~110007 yahoo.com Tel. 27667573
Plant Molecular Physiology and Proteomics rdeswal@botany. 9711742276
48 Dr. Renu Deswal Laboratory, Department of Botany, University | du.ac.in 27667573 ’
of Delhi, Delhi=110007 deswalr@hotmail.com
Head, Department of Biochemical Sciences
(DBCS), Defense Institute of Physiology and kpmpgi@rediffmail. O)N-1-
49 Dr. Kshipra Mishra | Allied Sciences( DIPAS) , Lucknow Road, com 23883303;
Timarpur 919871372350
Delhi—110054
) ' 09868587467
Dr. Priyanka DIPAS, DRDO, Lucknow Road, Tirmarpur, . !
50 - ’ ’ ps24july@yahoo.com Tel. 011-
Sharma Delhi-110054 23883310
Department of Biochemical Sciences
. (DBCS), Defence Institute of Physiology and .
51 D%U'T:;@Ja”;iar Allied Sciences, DRDO, Ministry of Defence, g‘gﬂsewa”'@yahoo' 0 9968295360

Govt. of India, Lucknow Road, Timarpur,
Delhi 110054
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Department of Biochemical Sciences
Dr. Dharmendra (DBCS), Defence Institute of Physiology and _
52 Kumar Meena Allied Sciences, Lucknow Road, Timarpur, 011-23831053
Delhi 110054
Defence Institute of Physiology and Allied
53 Dr. Ruma Dutta Sciences, Lucknow Road, Timarpur, Delhi 011-23831053
110054
54 Dr. Geetha DIPAS, DRDO, Lucknow Road, Tirmarpur, geethasuryakumar@ 09811687801,
Suryakumar Delhi-110054 yahoo.com 011-23883311
55 Dr. Jigni Mishra DIPAS, Chemistry division, DRDO, Lucknow jignimishra@gmail. 18%?%%(13(3356,
Road, Tirmarpur, Delhi-110054 com 23883304
Defence Institute of Physiology and Allied
56 Dr. Asheesh Gupta | Sciences, DRDO, Lucknow Road, Timarpur, afnh:”eggr%uptaZOO’l@
Delhi-110054 gmar.
57 Dr. Gaurav Kumar DIPAS, DRDO, Lucknow Road, Tirmarpur, gauravkumarkeshri@ 10_2?10213;?3697’
Keshri Delhi-110054 yahoo.com 23883314
Defence Institute of Physiology & Allied Tel.: 011-
58 Dr. Lily Ganju Sciences, Lucknow road, Timarpur, Delhi lganju@rediffmail.com 23883161,
-110054 09810383160
Defence Institute of Physiology and Allied
. Sciences, DRDO, Ministry of Defence, Govt. . .
59 Dr. Raj Kumar of India, Lucknow Road, Timarpur, Delhi rajdrdo08@gmail.com
110054
Defence Institute of Physiology & Allied
60 Dr. A. Gupta Sciences, Lucknow afnh;e”egg%uptaZOM@
Road, Timarpur, Delhi — 110 054 9 ’
Department of Radiation Biology, Institute of
61 Dr. Madhu Bala Nuclear Medicine and Allied Sciences, Brig. S | balad4@gmail.com
K Mazumdar Marg, Delhi 110054
Institute of Nuclear Medicine & Allied
. Sciences, Defence Research & Development | vanitaguptaO6@gmail.
62 Dr. Vanita Gupta Organization, Ministry of Defence, Govt. of com 9810721276
India, Delhi-54
Institute of Nuclear Medicine & Allied
.| Sciences, Defence Research & Development | vanitaguptaO6@gmail.
63 Ms. Anuradha Tyagi Organization, Ministry of Defence, Govt. of com 9810721276
India, Delhi-54
9810065390,
Natural Bio Product Ltd. Seemax House: ' . Tel. 011-
64 Dr.LR.-Sharma | £33/ Okhia, Phase-II, New Dethi-110020 | Mo@hilberrys.com | 56353830
41324641
University School of Biotechnology, Guru ’
65 Dr.P.C. Sharma | Gobind Singh Indraprastha University, f:’g(?;'p“harma@gma”' 9654425561
Dwarka, New Delhi
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University School of Biotechnology, Guru .
Dr. Saurabh ) / ) ) saurabh.biozone@ +91-
66 Gobind Singh Indraprastha University, )
Chaudhary Dwarka, New Delhi, India gmail.com 9654425561
University School of Biotechnology, GGS
67 Dr. Ankit Jain Indraprastha University, Dwarka Sector 16C,
New Delhi-110075
Department of Pharmacology, Faculty rr;e;]rgg_csorﬁrmam@
68 Dr. Manju Sharma of Pharmacy, Hamdard University, New ?/n Ssh ar'm 2@ 9810786730
Delhi110062, India. jamiahamdard.ac.in
Dr. Dharamvir Deptt. of Pharmocology, All India Institute of dsaryal6@hotmail.
69 Singh Arya Medical Sciences New Delhi~110009 com 09810210834
. Deptt. of Pharmocology, All India Institute of kapilsuchal@yahoo.
70 Dr. Kapil Suchal | v dical Sciences New Delhi~110009 com 09958344419
Dr. Shashi Bhushan | The Energy and Resources Institute, IHC ; .
n Tripathi Complex, Lodhi Road, New Delhi~110003 sbhushan@teri.res.in | 09811870528
72 Sh. Ashok Jain | Vibrandt Pvt. Ltd., New Delhi ashokjain@vibrandt
) Founder Chairman, Prof. Brahma Singh Brahma88@gmail.
73 Dr. Brahma Singh Horticulture Foundation, Delhi com

Dept. of Kriya Sharir, Faculty of Ayurveda,

gpdubey13@gmail.

74 Dr. G.P. Dubey Institute of Medical Sciences, BHU, Varanasi, com 09450963942
India 221005
) Amity Institute of Pharmacy, Amity University . +91-
75 Dr. Suchita Dubey Uttar Pradesh, Lucknow, U.P. sdubey@lko.amity.edu 9161830884
) Amity Institute of Biotechnology, Amity
6 Prof. S.N. Raina University Sec 125, Noida 201313, U.P. soomr@yahoo.com
77 Dr. Rakesh K. Lab No. 211, Amity Institute of Biotechnology, | rakeshkrthakur@
Thakur Amity University, Sector 125, Noida, 201313 gmail.com
Dr. Manju Amity Institute of Biotechnology, Amity manjuchaudhary27@

8 Chaudhary University, Sector 125, Noida 201303, UP gmail.com 078383935992

Ms. Apekshita Amity Institute of Biotechnology Amity
9 Singh University Sec 125, Noida- 201303 U.P soomr@yahoo.com

- st

80 Sh. Suresh Garg MD, Zeon, B—93, 1* Floor, Sector 65, suresh.garg@zeon.

Noida 201307, UP

co.in
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Dr. Vandana B.
Patravale

Dr. A. Banerji

Department of Pharmaceutical Science
and Technology, Institute of Chemical
Technology, Matunga, Mumbai - 400 019

Amrita School of Biotechnology, Amrita
Vishwa Vidyapeetham, Amritapuri ,
Kerala - 690525

The Director, Deference Research +91-
. . | Laboratory, Defence Research & sandeephort@gmail. 9957573605,
81 Dr Sanjai K. Dwivedi Development Organization (DRDO), Tejpur, com Tel. +91-361-
Assam 2582272
Dr. Vaibhav Vasant | Department of Chemical Engineering, IIT . )
82 Goud Guwahati, Guwahati, 781039 vgoud@ittg.ermet.in
+91-
83 Dr. Chitta Ranjan Center for Energy, J Block, Academic chittaranjan@iitg. 9085831969,
Barik Complex, IIT Guwahati—781039 ernet.in Tel. +91-361-
2583149
+91-
Prof. Lingaraj Department of Biotechnology, IT Guwahati, . ) 9957467836,
84 Sahoo Guwahati~781039 ls@iitg.ernet.in Tel. +91-361-
2582204
Department of Chemical Engineering, Center +91—
85 Mr. Sukumar for Energy, “J” Block, Academic Complex, sukumarpurohit@iitg. 8134031067
Purohit Indian Institute of Technology Guwahati, ernet.in
Guwahati- 781039
Dr. Pratap Jyoti The Vice—Chancellor, Guwahati University, pihandigue@rediffmail.
86 Handique Guwahati -781014, Assam com 919435012920
Biotechnology, TERI-Northeastern Regional 88%;?%%;6%0
87 Dr. S.K. Sinha Centre, Express highway, Chachal, sksinha@teri.res.in Fax. 0361
Guwahati-781036, Assam 2334869
Sikkim State Council of Science & ’
88 | Dr.B.C.Basistha | Technology, Deorali—737102 Gangtok, East | Dasisthabharat@ 91-9434109894
Sikkim gmail.com

vb.patravale@
ictmumbai.edu.in

banerjiasoke@gmail.
com

09820029314,
Tel: 022-3361
1111/2222,
022-3361 2217
(Direct) (Board),
Fax: 022-3361
1020

Mr. Chinchu Bose.

Amrita School of Biotechnology, Amrita
Vishwa Vidyapeetham, Amritapuri, Clappana
P.O, Kollam Dist. - 690525, Kerala

chinchubose@gmail.
com

09895937430
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New Product Development and Research,

92 Dr. Jose Paul Technology Centre, Synthite Industries josepaul@synthite.
Limited, Kadayiruppu, Kolenchery, com
Ernakulam, Kerala - 682311
Dr. Debabrata Technology Center, Synthite Industries ) 07034021311,
93 Acharya Limited, Kadayiruppu, Kolenchery, ggrt;abrata@synthlte.
Ernakulam, Kerala—682311 04842889080
Dr. Rejin Johny Synthite Industries Limited, Kadayiruppu, . ) 04842889071,
o4 Kolenchery, Ernakulam, Kerala - 682311 rejin@synthite.com 07034021322
Agroprocessing and Natural Products
95 Dr. C. Armughan Division, National Institute for inter Disciplinary g(a):#mughan@yahoo.
Science and Technology (CSIR), Trivandrum
farhathkhanum@
% DllkhI;aan;th Biochemistry and Nanosciences, Defence gmail.com
Food Research Laboratory, Mysore msm_foodscience@
yahoo.co.in
Dr.
97 Meenakshisundaram | Defence Food Research Laboratory, Mysore | selkum@hotmail.com 09989734958
Selvamuthukumaran
Dr. Yogendra DEBEL, DRDO, C.V. Raman Nagar, msyogendra@debel. _
o8 Kumar Bengaluru-560093 drdo.in 080-25058390
. Department of Fruit and Vegetable ) 09844174956/
99 br-4ttar Singh 1 Technology, CFTRI, Mysore, Karnataka ﬁggg%gt’gﬁgg‘gg‘m 00845864347/
570020 Y : 0821-2515653
Chief Scientist & Professor, Department
100 Dr. G. Muralikrishna of Biochemistry and Nutrition, Central krishnagm2002@ Sgﬁgg?_mgg’
T Food Technological Research Institute, yahoo.com 2514876 (O)

101

Dr. Gargi Dey

Mysore-570020

School of Biotechnology, KIIT, Deemed to be

University, Bhubaneswar-751024, India,

drgargi.dey@gmail.
com
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5.2. The members of National Seabuckthorn 5.2. Exibkithaem (108 ), SEVME

Association if provided, including institutional L2EHINMNLR.

and individual members.

N/A TER

5.3. A brief introduction of successful 5.3. WNEEIE M A IHAY L Bk S AD R R (8
institutional members of seabuckthorn o

Association if provided.

NiA TR

’-I-
N

Introduction of important activities, key events, I\4B F|EBEET 7
\u successful stories and advanced persons in your 2 o 2029 FEEBERRYN. EXFH. AY
country in the year of 2020. %1@ FosciE AN o

® First National Webinar on “Seabuckthorn: A o HiE ‘I EDREEREY 2EN
Himalayan Wellness Crop” was organized by Prof. BIHITEF 20200 F12 B1S HEHFEERERH

Brahma Singh Horticulture Foundation, New Delhi ) e .
9 . R Brahma Singh #EEZEE %5 NAAS BX
on 15th December 2020 in association with NAAS,

P
New Delhi. S%0

® The success stories are given in Table 3. 0 X 3LET—LERIhz=fA,

Table 3. Success stories on seabuckthorn in India.

*®3: EDRARMINEGNA

. . SBT cultivars: HPAU, Palampur
g)rr].deendra Singh has c;levelc;ped 2 exotic.high
Dr. RK. Rana yielding mild thorny cultlvars
Dépaﬁrﬁent namely, AHI—2 and NX—12Avv|th
of Biology & . large fruits (>4Q g/100), yleIdA(l5.5
Environmental Emaﬂ: . kg/plant) and higher productivity
Sciences. CSK virendrasingh1961 (>10 tons/ha).There are total 14
HPKV Pélampur @yahoo.com Russian and 3 local selections of
17606,2, HP, seabuckthorn.
Tel: 7018420112,
) . 9418045229 WRREF  ESRERRIAFEEFF
prenara Sion A BT 2 AHIRATET . SR,
= ORIk B) HI=2 f1NX—12, RTK (40 5=
%Eﬂxtﬁﬂféﬁ,‘? " OEO), 78 (b5 AR /1) *DE%E’J
Palampur 176662 HP 2 (10 M/ Q). 15 14 #HBH5]
’ BEOTRERMAN 3 DI RREE B .
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Dr. D. K.Vatsa
Director of Research,
CSKHPKYV, Palampur
176062, HP

D.K.\Vatsa &+
EDERRWAZRR
EES

Email: erdkvatsa@
rediffmail.com

Tel: 9418015941

Fruit harvesters: Five
seabuckthorn harvesting tools for
seabuckthorn were standardized.
Clipper with handle 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.

SRSLRUTHL : A T M RRIER T
B, BFRIEIRERREIAIRET
B, B/\BERE 6.7 kg RE, &
SFHOREETSIEN 3.1 kg XMPTREE
ERWEHD IR PEZAE.

Dr. Y.S. Dhaliwal,

Dr. Ranjana Verma,
and Dr. V. Singh
Department of Food
Science, Nutrition
and Technology, CSK
Himachal Pradesh
Agricultural University
Palampur- 176062
(HP)

ENESSERRIAZFE
BEEE. EFMRA
EXS

Email:
ysdhaliwal44@
yahoo.co.in

Tel: 9816082444

About 20 value added health food
products like juice, RTS, jam,
jellies, bakeries, powder, leaf tea
and other beverages have been
standardized along with packaging
and storage technologies. The
products are rich in vitamins and
antioxidants.

Rt RTS.R&E . RE. @HEE. MR,
AR IRRIEL 20 FHSERES
RIAR EEFEFRAEERENL . X
W REa g SnaHl.

Dr. Mandeep
Sharma,

Dr. Rajesh Chahota
& Dr. Virendra Singh
Department

of Veterinary
Microbiology,

DGCN COVAS,
CSK Himachal
Pradesh Agricultural
University,
Palampur- 176062
(HP)

Mandeep Sharma t&+
Rajesh chhota f&#0
Virendra Singh &=+
EDERIBRIAKSF
SEMEMFR,
Palampur- 176062
(HP)

Email:
mandeepsharma
289@
hotmail.com

Tel: 09418045034

Developed the leaf extract

and oil of seabuckthorn having
antimicrobial activity and enhanced
wound healing properties. Also
Standardized the laboratory
protocol for testing antimicrobial
activities of plant extracts.

FRT EATEEEAIERmAS(E
FBRGDRRITREVIFDORRE, tREW
TEYIREMDIE BN AYSEIR =

2o
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Dr. S.P. Taygi, Dr.
Amit Kumar and Dr.
Virendra Singh
Department of Vet
Surgery & Radiology,
DGCN COVAS, CSK
Himachal Pradesh
Agricultural University
Palampur- 176062
(S.P.

S.P. Taygi &+, Amit
Kumar t&=, Virendra

Email: sptyagivet@
gmail.com

Tel: 0941841225

Seabuckthorn oil dose has

been standardized with strong
gastric ulcer healing in dogs.
However, results are better for
combinations with drugs available.
Qil formulations for dogs have
been standardized. The results in
dogs have implications for clinical
studies in human beings.

WIRHIRIB AN, EIIREIR
HRAEER . AT, SIAMIKGE
FIXEREYF . AFHAYEC S BTN

DIPAS, Lucknow
Road, Tiamrpur, Delhi
110054

Lily Ganju &4
EREIE S SR
RE, BE

Email: lganju@
rediffmail.com

Tel: 9810383160

Singh &+ 05 _FRARERS AENIGRATER
EOERRLAE BmEN.

DIP-HIP Adjuvant are used in
Dr. Lily Ganju combination with specific antigens

to generate a more robust immune
response than the antigen alone.
These are designed to reinforce
the immunogenicity of vaccines.

DIP-HIP £S5 EREASER,
FEAELL IR SR RRI IR o 1X
LRATIBREEIREER .

Dr. Asheesh Gupta
and

Dr. Geetha
Suryakumar

DIPAS, Lucknow
Road, Tiamrpur, Delhi
110054

Asheesh Gupta &+
Geetha Suryakumar
Bt

ERp 4IRS ERIEM
R, REFBTEER,
sk, 110054

Email:
heeshgupta2001@
gmail.com

Tel: 9999039307

Herbo Healer: It was developed
in the form of topical cream,
augments healing of acute and
chronic non—-healing wounds.
Itis highly effective, promotes
rapid, aesthetic healing and has
wide applications for skin tears,
abrasions, incision, excision
injuries, superficial/ deep burns,
scalds, bruises and diabetic
wounds.

Herbo 258 RIMNRZ BN FA
B, AR EAEt RSSO
&, CEESY. RE. EMPREE
B, IIiZRATREREEE. &5, 0.
TIBRIRG . % R 25, FMEH0
YEFRECIE
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Dr. Geetha
Suryakumar

DIPAS, Lucknow
Raod, Tiamrpur, Delhi
110054, India

Geetha Suryakumar
jEnn

ERF 4IRS AR
RET, ENEBEIRME
EI/RENTEHEE, 110054

Email:
ethasuryakumar@
yahoo.com

Tel: 9811687801

DIP-91: A potent herbal anti—
stress adaptogen is highly effective
as health food supplements/
nutraceuticals, anti-stress agent
to manage day—to—day stress and
for overall health, and useful in
adapting to adverse environmental
conditions.

DIP-91 BR—ME AR5 HUE B
&, EREEamiTEN / EFmiER
B, BTFEERBEINSORE,

FETFERAMAITER .

Dr. Geetha
Suryakumar and Mrs.
Meenakshi Basu
DIPAS, Lucknow
Road, Tiamrpur, Delhi
110054

Geetha Suryakumar
=

Meenakshi Basu &2+
EREIB S SR
AT, ENEEEIRAE
E/RETIHEE, 110054

Email:
ethasuryakumar@
yahoo.com

Tel: 9811687801

DIP-LIP: It is a hypolipidemic and
anti—atherogenic agent reduces
hypercholesterolemia and lowers
atherogenic index, enhances

HDL cholesterol and is a good
vasorelaxant, cardioprotective and
also improves hypoxic tolerance.

DIP-LIP 2—FiF MASFIFERKSHE
EA9ZSY), BT IS IEE R,
FRENBSRATRRIEE, ReSEER
EREEE, 2P RIFAIMEHF,
FOBERIP . MERAMZM .

Dr. Tsering Stobdan
Defernce Institute of
High Altitude
Research Defence
Research

Leh, Ladakh—194 101

Tsering Stobdan &+
EFHEAZER
EEHRERHR

DUk , FOATE — 194 101

Email: ts_mbb@
yahoo.com

Tel: 9419176057,

Seabuckthorn food products

A number of seabuckthorn
beverages, juices, RTS, tea

and blended mix food products,
herbal antioxidant supplement,
rich in natural vitamins have
been developed. It is refreshing,
rejuvenates the antioxidant
system of the body, provides vital
micronutrients and is fit for human
consumption.

WREIIRm:
EFRESHORIRE . Rit.

RTS. ZMB&HEm. BLAFAMNN
ZH. EARAYLER, CreEASME
RE, WESENENRRES, B
HEBNHEERER, EEAEEA.
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Dr. Madhu Bala
The Director
DIBER (DRDO),
Haldwani, UK

Madhu Bala &4
EpfRSRERR
EYRGRRAZER, db
FIIREESR, IA/RERR
263139

Email: bala44@
gmail.com

Tel: 9899443775

Ultraviolet (UV) radiation protective
formulation has been developed in
INMAS. It is meant for protecting
the health, by countering skin
injuries and thereby renders help
in improving the efficiency of
soldiers deployed at High Altitude
locations. The Trade name
UMBRIEL" is registered by DRDO.

£ INMAS o) T SROMERSIFEETS -
EREREES R BKIRGRRIP R
B, NmEBTRSHMEES BRI
XAIEERE. UMBRIEL® BSH
DRDO i##ft.

Seabuckthorn as a protector of
Gut microbiota in the event of
exposure to ionizing radiation.
Gut microbiota is the population
of microorganisms inhabiting

the mammalian gastrointestinal
tract and has a very specific
composition. The team thereafter
developed a unique herbal
preparation from Seabuckthorn
which can ensure minimum
disturbance to gut microbiota and
therefore, ensure the health.

WIRERETRE T RSN HEMEY
BRORIPE . IpEERFRBSEBAL
MBMERRHNEYEE, BEARENE
B0 ZEBAMIDRRPFFAR T —FRIRISHY
BHEIR, TLRRE I IEMERE
BOFHRERIRIT, MTRRAKREER.

Dr. Farhath Khanum
Defence Food
Research
Laboratory, Mysore,
Karnataka

Farhath Khanum &=+
Elh B RARENE,
RINETTFBBZR/R

Email:
farhathkhanum@
gmail.com

Tel: 9449851403,
8212470364

Seabuckthorn Juice Powder— A
ready to use juice powder that can
be used instantly for preparation
any food product. Seabuckthorn
yoghurt and squash, leaf tea bags,
jam, also has high potential for
commercialization

BRI - A BT RIEE
AR mMAVIIBERITHI D RRERIDFNRI /N |
MR, RE, LEARSOEIAE
VA
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Prof. Renu Deswal
Molecular Plant
Physiology &
Proteomics
Laboratory,
Department of
Botany,

University of Delhi,
Delhi —110007

Renu Deswal #ig

Email:
renudeswal@
yahoo.co.in

Tel: 09711742276

Anti-freezer: Maintaining texture
of food during low temperature
storage, Aquaculture (cold tolerant
fishes), Cryopreservation of

cells, tissues, cell lines & organs,
Gold nanoparticles for efficient
remediation of dye contaminated
waste water.

TURER: ARERFPIRSHRITEMER

BEAXFENRED FIE ih; RIFKF-RAVAR. M8, BE;
WMEESERAFIN FAFENISKAMEIE SR T
=

g(r:'hgglr g'f Dey Probiotic—fortified beverages—
Biotechnology Developed non—dairy matriqes
KIIT, Deemed for functional probiotic—fortified

to be University,
hubaneswar-751024,
Orissa

Gargi Dey #4#%
ENEIB T SR /EEY
FAREB, ENE Orissa
#B -751024

Email: drgargi.
dey@gmail.com

Tel: 9937238440

beverages. The product has huge
potential as probiotic—fortified
beverages in Indian market.

SEESRMINN . FIRIIBEIE LR
WIRKHIAIAEAL R RER . 1% miF e
%ﬁ%’fﬂ#&EDEFﬁ%EﬁEkE’ﬂﬁé

~&

Policy decision:

Ministry of Food Processing, Government of India
wide notification No. F. No. FM 11/134/2020/
FME, dated 26.11.2020 has approved One
District One Product (ODOP) scheme to promote
commercialization one product of each of 700
districts of India and seabuckthorn for the district

Lahaul-Spiti in Himachal Pradesh and Leh district

The policies, documents refated with seabuckthomand ~ E[l BE 2020 £ </ BREVEISR . LA
research papers in the year of 2020 in your country

w3,

BRI -

EPEBNERINIHASE (S5 No. F. No.
FM 11/134/2020/FME ) F 2020 £ 11 B 26
RittiET “—KX—7/=&m (ODOP) it%l” , LA
{EHENE 700 MbXE M X —F = mAgE Ll
%, LIRESE/RFE Lahal — Spiti tBXFHIX
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in Ladakh. These two districts will get special

financial and policy assistance for development and

commercial utilization of seabuckthorn.

Publications in 2020

Lamo, K. and S. P. Singh Solanki 2020.
Seabuckthorn a boon for Trans-Himalayan
Region of Ladakh: A Review. Agricultural
Reviews 40 (4):289-295.

Masoodia, K.Z., W. Wania , Z.A. Dara , S.
Mansoora, S.Anam-ul-Haga , |. Faroogb , K.
Hussainc, S. A. Wania, F. A. Nehvia and N.
Ahmeda 2020. Seabuckthorn (Hippophae
rhamnoides L.) inhibits cellular proliferation,
wound healing and decreases expression of
prostate specific antigen in prostate cancer
cells in vitro. Journal of Functional Foods 73

(14): 1-11.

Prabhudesai, M. S., Pavan M. Paraskar, R.
Kedar and R. D. Kulkarni 2020. Seabuckthorn
oil tocopherol extraction's by-product
utilization in green synthesis of polyurethane
coating. European Journal of Lipid Science
and Technology 122 (4): https://doi.
org/10.1002/ejIt.201900387

Singh, R., S.K. Dwivedi and M. Bala 2020.
Survey, ldentification and Evaluation of
biodiversity of Seabuckthorn (Hippophae
salicifolia) in hills of Uttarakhand.

bioRxiv preprint doi: https://doi.
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0rg/10.1101/2020.10.26.354951.

Singh, D.N., P.K. Shukla, A. Bhattacharyya,
Debashis Roy, Y. Singh and P.K. Rout
2020. Effect of dietary supplementation
of seabuckthorn leaf meal in coloured
breeder and their post hatch chicks on
growth performance and serum biochemical
attributes during summer season. Indian
Journal of Animal Research 54 (12): 1505-
1511.
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The Current State of Seabuckthorn Research in Kyrgyzstan
&R & ATATBR R IR

In recent years, the interest in useful plants has
increased significantly all over the world, as far
as the production of pharmacies based on them
is environmentally friendly, and also, such drugs
either have no side effects at all, or have, but not in
significant measure. Moreover, some of them are

very profitable for the country's economy.

In the field of pharmacology, this kind of research is
very relevant. They make it possible to largely meet
the needs for medicinal preparations produced from

plant materials.

Sea buckthorn occupies an important place among
useful and medicinal plants. The value of its fruits
as a raw material for obtaining medicinal products
and vitamin food products is due to the richness
and variety of biologically active substances

included in its composition.

Under the influence of increasing anthropogenic
factors, natural and technogenic overloads, the
areas of many valuable medicinal plants are
sharply reduced, and some of them are already
on the verge of complete extinction. Therefore,
an assessment of the current state of especially
valuable medicinal plants and industrially useful
plants will contribute to the development of
measures to prevent negative changes in the

Republic, optimize the use of plant objects.
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One of the most pressing problems in our time
is the development of effective ways to combat
industrial erosion, in connection with which
sanitary and preventive reclamation is of particular
importance, i.e. landscaping and consolidation
with vegetation of all areas of the technogenic
landscape free from mining operations. Shrubs
are recognized as promising for this purpose,
including the so-called "suckers": buckthorn (as
well as narrow-leaved elk), which also enriches the
soil with bound nitrogen. They can be planted on
rather steep slopes, up to 35 - 38 degrees. On old
compacted dumps, terracing is the best planting

option.

The area of sea buckthorn (Hippophae rhamnoides
L.) - this plastic, polymorphic species, is very
extensive. The western border is the coastal strip
of southeastern England, and the eastern border is
the western parts of Heibei China. The area of sea
buckthorn in longitude stretches between 2 and 115
° east longitude, in latitude - between 27 ° and 58 °
50 north latitude [1], ie. is a typical representative of

the flora of the Eurasian Continent.

Due to the intensive development of floodplain
lands for various agricultural lands, during
the construction of highways, etc., natural
phytocenoses have disappeared, or are on the

verge of extinction.

A large amount of work on the study of the form
diversity of wild-growing sea buckthorn, the
biochemical composition of fruits and some issues
of the introduction of varieties from Altai have been
carried out in the Chu valley and Issyk-Kul region
[2, 3]. In the wild thickets of sea buckthorn in the
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RGBT, FREPAFREFEIEL. Do
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floodplains of the rivers Jergalan, Tyup, Aksu, the
researcher T.V. Malenoy [3] has identified more
than 40 forms. The paper provides data on the
content of biologically active substances for 9

selected forms of sea buckthorn.

Employees of the Institute of Organic Chemistry of
the Academy of Sciences of the Kyrgyz SSR, under
the leadership of Academician A.A. Altymyshev [4],
carried out work on the study of the biochemical
composition (both wild and introduced varieties),
as well as the influence of some biologically active
substances from the fruits of the Issyk-Kul sea
buckthorn on the body animals. Data on the mineral
composition of fruits, the possibility of obtaining
press oil, as well as pectin compounds from the
wastes of the production of juice and sea buckthorn

oil are widely covered in the literature [5, 6, 7].

Despite its rather wide distribution in Kyrgyzstan,
sea buckthorn is extremely poorly studied. From the
works of recent years, it is necessary to note the
monograph by Z.Kh. Sarymsakov "Sea buckthorn
in southern Kyrgyzstan" [8], where the author for
the first time in southern Kyrgyzstan highlights the
phytocenology of the species, gives characteristics
of the main formations and associations of sea
buckthorn. The biomorphological characteristics of
43 forms of sea buckthorn of the local population

identified by the author are given.

In Kyrgyzstan, sea buckthorn is found everywhere,
in the Issyk-Kul, Kochkor, Chui, Talas, Suusamyr,
Ketmentyubinsk, At-Bashinskaya and other valleys,
in the floodplains of large rivers and other small

rivers and etc.
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According to the accounting data of the forest fund
(2010), in the floodplain forests of the republic,
sea buckthorn grows on an area of 6.3 thousand
hectares.Currently, the Issyk-Kul and Naryn valleys,
the state of natural populations of sea buckthorn as

a whole is in an unsatisfactory state [9].

Sea buckthorn has long occupied vast areas
along the entire coast of Lake Issyk-Kul and in
the floodplains of large and small rivers of the
region. For many years, the sea buckthorn forests
remained no man's land, were not protected, and
as a result, the areas occupied by them decreased,
which led to the disappearance of habitats of plants
and animals, and the disruption of the coastal

ecosystem as a whole.

As noted by V.M. Tkachenko, L.M. Andreichenko
[10], Zhumadylov A.T. [11], sea buckthorn thickets
in Kyrgyzstan are gradually disappearing as a
result of anthropogenic impact on them (felling,
fires, overgrazing, gravel and sand extraction, rice

paddies, hayfields and crops, etc.).

At present, in the Issyk-Kul and Naryn valleys, the
state of the natural populations of sea buckthorn is
generally in an unsatisfactory state, thickets of sea
buckthorn are preserved due to its natural renewal.
In this regard, with the assistance of the Bioversity
International / UNEP-GEF project: "Insitu / on-farm
conservation of agrobiodiversity (fruit crops and
their wild relatives) in Central Asia" in the north
of Kyrgyzstan, surveys of local residents were
conducted, a series of training seminars and an
agrobiological assessment of molded the diversity
of wild sea buckthorn plantations in the Issyk-Kul

and Naryn regions (Tables 1, 2).
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The results of the survey showed that the majority AEERE, XX AZSHERLL DT

of residents of these regions use sea buckthorn BSe{E AR RER .
fruits both for food and for medicinal purposes.

Table 1 Productivity and stock of sea buckthorn fruits

F1: WRRIWFEMFR

Vegetation Area of the vegetation, ha Average yield from one bush, kg Weight 100 pcs. fruits, g Stalk length, mm

RSl X ISRRARERR BARIFE BRE ESIE)S

the village of Ak—-Bulak

Issyk—Kol region 5 2.240 20 2
Ak-Bulak #F

Semenovka gorge

Issyk—Kol region 1 2.3 22 3

Semenovka k%
Salkyn—-Tor gorge
Naryn region 1 2142 21 3.2
Salkyn—Tor &
Salkyn—-Tor gorge

Naryn region 2 25 23 3
Tosh—Bulak
Naryn region 0.5 21 19 2.8

Tosh-Bulak #J

Studies have shown that, on average, from 2.1 to THERZR0E , IR, — R D ERER AT LAKIEE 2.1

2.5 kg of fruits can be collected from one bush, B 25 0NFHIKE, BEER19-238, &
with a mass of 100 pcs. fruits from 19 to 23 g. The FEEM 2 Bl 3.2 =L
length of the stalk also varies from 2 to 3.2 mm.

Table 2 Morphological characteristics of the identified forms of sea buckthorn
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From table. 2, it can be seen that the height of
plants varies widely: from 2.4 to 5.5 m in height,
prickliness from 3 to 4 points with a 5 point scale.
The length of the leaf blade ranges from 4 to 5.9
mm, with a width of 4 to 6 mm. The fruits are mainly
yellow-orange and orange in color, the taste is sour
and sweet-sour, the shape is spherical and ovoid,
the length of the fruit ranges from 6 to 9 mm, with a
width of 5-8 mm.

With regret, it must be noted that not a single
hectare of cultivated sea buckthorn plantations
have been created in the republic, at least in the

forestry system, even before 2017.

In early May (May 6, 2017), we received 3141
seedlings within the framework of a joint project
of the State Agency for Environment and Forestry
under the Government of the Kyrgyz Republic and

the Japan International Cooperation Agency (JICA):

NE 2 TLUEY, BHRNESEZHRK, 5E
M2.4mEI55mAE, BRSO 3F
41E (HBHAL) . HAEK4~59mm, &=
4~6mm, RILER. BHE, K. &,
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"Development of agricultural business based on
forest products in the Kyrgyz Republic" cultivars of
sea buckthorn, bred by the Research Institute of
Gardening of Siberia named after MA Lisavenko,
belonging to three female varieties: Elizaveta,
Inya, Dzhemovaya and one male variety: Gnome.
All varieties were distributed among forestry
enterprises (Chuysky, Balykchinsky, Issyk-Kulsky,
Tyupsky, Karakolsky and Bakai-Atinsky), on the

basis of which fruit nurseries were established.

Characteristics of varieties.

Dzhemovaya. Originator: NIISS (Siberian fruit
research institute) named after M.A. Lisavenko,
Authors: E.l. Panteleeva, T.M. Pletneva, Yu.A.
Zubarev, T.M. Chepurnova, V.V. Kurdyukova The
variety was bred at NIISS by selection among
seedlings from free pollination of the Excellent
variety. Year of sowing seeds 1985. Adopted for the
state variety test in 2001. The bush is weak, with a
rounded crown of medium density. Shoots are light
brown, straight. There is no thorny shoots. Leaves
are medium-sized, dark green, lanceolate, the leaf
blade is slightly concave. Fruits are oval, orange-
red, with a bright, large spot on the top of the fruit
and at the base of the peduncle. The mass of 100
fruits is 60.0-73.0 g. The nature of tearing is semi-
dry, the pulling force is medium. The fruit ripens
later in the summer. They contain: sugars - up to
5.8%, acids - up to 1.3%, vitamin C - up to 154.0
mg%, carotenoids - up to 29.3 mg%, oils - up to

10.2%. Winter resistance is high.
Productivity at 6 years old - up to 6.0, at 7 years

old - up to 16.0 t / ha (with a planting scheme of 4
x 2 m). The beginning of fruiting is in the 4th year
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after planting. A variety of universal use. Products
of fruit processing are of high quality. Advantages
of the variety: high yield, high content of oil,
carotenoids and vitamin C, high technological

qualities of the fruit.

Elizaveta. Originator: NIISS named after M.A.
Lisavenko. Authors: E.l. Panteleeva, T.M. Pletnev
The variety was bred at NIISS using the method
of chemical mutagenesis. The seeds of the
Panteleevskaya variety were treated in 1981 with
the DES mutagen at a concentration of 0.05%.
Accepted for state test in 1997. The bush is
medium-sized, with an oval crown of medium
density. The bark of the skeletal branches is
dark brown. Thorniness is very weak. Shoots are
straight, greenish-gray, internodes of medium size.
Leaves of medium size, lanceolate. The leaf blade
is concave. Fruits are large, the weight of 100 fruits
is 81.5-110.0 g, cylindrical, orange. The stalks are
long (5.0-6.0 mm), the fruits are loosely located on
the branches. The nature of separation is semi-
dry, the force of separation of fruits is average. The
taste is sweet and sour, with a pleasant aroma.
They contain: sugars - 5.9-8.9%, acids - 1.1-1.6%,
vitamin C - 71.3-100.0 mg%, oils - 4.4-5.1%. High
winter hardiness. Productivity at 6 years old - 14.7,
at 8 years old - 18.0 t / ha (with a planting scheme
of 4 x 2 m). Beginning of fruiting in the 4th year
after planting. A variety of universal use. The fruits
are suitable for fresh consumption and for various
types of processing. Advantages of the variety: high

yield, fruits of good taste, high content of vitamin C.

Inya. Originator: NIISS named after M.A.
Lisavenko. Authors: E.l. Panteleeva, |.P. Kalinina,
T.M. Pletneva, E.E. Shishkina. The variety was

Rl RRES. aMiE &S, HiE.
EKRE PETHEERCEES, RILNIT A
G

2. Elizaveta @ # : B NISS(# 2 Hi #8{8
NMITAMFEXREZHRT) 158, @MmE
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Y. IKERREH, BRANES. T2/
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[.P. Kalinina, T.M. Pletneva, E.E.
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bred at NIISS using the method of chemical
mutagenesis by processing in 1981 the seeds of
the Panteleevskaya variety with nitrosodimethyl
at a concentration of 0.012% at the Institute
of Chemical Physics of the USSR Academy of
Sciences. Included in the State Register in 2001,
approved for use in the West Siberian region. Bush-
tree-like, medium-sized, with a flat-rounded, sparse
crown. The bark of the skeletal branches is brown.
Thorniness is weak. Shoots are straight, brown on
the sunny side, slightly pubescent, internodes are
medium. The leaves are large, lanceolate, yellowish
green. The leaf blade is flat. Fruits are large, the
weight of 100 fruits is 74.5-95.6 g, broadly oval, red,
with large brightly colored spots at the calyx and
base of the peduncle. The pulp is dense, the taste
is sweetish-sour, with aroma. Fruits on the branches
are loose. The length of the peduncle is 3-5 mm.
The nature of the separation is semi-dry. The force
of separation of the fruits is average. The fruits
ripen on September 1-10. They contain: sugars -
4.4-6.7%, acids - 1.6-2.9%, vitamin C - 60.0-126.4
mg%, carotenoids - 12.9-30.3 mg% , oils - 3.6-4.9%.
Winter resistance is high. Productivity at 5 years of
age is 38.4 t / ha (with a planting scheme of 4 x 2
m). The early maturity is high. Begins to bear fruit
in the 2nd year after planting. Technical grade. The
fruits are suitable for various types of processing.
Advantages of the variety: high early maturity, high
yield, large-fruited, dense pulp. Disadvantages: the

presence of minor thorns.

Below are some small characteristics of mother

nurseries in the forestry enterprises of Kyrgyzstan.

The Tokmak section of the Chuy forestry is located

at an altitude of 802 m above sea level. in the
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Shishkina. 1Zfm#F 1981 &1 NIISS Bt
FIETHHEEEDRRZ R IERA T TS
Panteleevskaya mifp9fh 717402, I
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ic, HUEERFAARNTXER. EAK,
h%E, B—RIERE, HRIONE. W0
R 2iF®8,. Thorniness 2351, FH, @
HERE, HEEE, BEdSE, MK, Kt
2, BFE. HREFN. RX, 100 MRE
74.5-95.6 52, mREIR, A&, HESHE
HEPEAMEHBAIBER . RAEE, OKERH,
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Chuy # M & B Tokmak £ &B: &1k 802
X, UFHERDSemiasl. mEmEmRL 1000
FHK, BREMR(AREI0K, FRE 22
X, AME100 K ), BABBARES A
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western part of Tokmak city. The nursery area is
about 1000 m?. Plot of rectangular shape (width
from the west 10 m, from the east 22 m, length
on both sides 100 m). Scheme of placement of
seedlings of female specimens 3x0.6 m. The roots
of plants before planting are treated with a solution

of root to improve root formation and survival.

Balykchy forestry. The nursery is located at an
altitude of 1642 m above sea level. in the eastern
part of Balykchi. Due to the harsh natural and
climatic conditions, the landing pattern was 1.5x0.5 m.

Site of Tegirmenty of Issyk-Kul forestry. The nursery
is located at an altitude of 2002 m above sea level.
In the nursery, sea buckthorn was placed according
to the 3x0.5 m scheme.

The site of the May-Chunkur-Tyup forestry. The
nursery is located at an altitude of 1765 m above

sea level. Planting scheme for seedlings 3x1 m.

The site of the Kara-Zhal Karakol forestry. The
nursery is located at an altitude of 1787 m above

sea level. Planting scheme for seedlings 3x1 m.

Site of Ken-Aral of Bakai-Ata forestry. Landing
scheme 3x1 m.

For the purpose of better survival, as well as
compliance with all agro technical measures for
growing sea buckthorn seedlings, monthly periodic
monitoring visits to the pilot sites were carried out
over the next two years, especially the first months
after planting the seedlings. Scientific consultations
were given on the conduct of phenological
observations, adjustment of irrigation, foliar
dressing, treatment with growth stimulants, as well

as pest and disease control.

(R EARTIBEAAIE o

Balykchy #f Ml & B: 18k 1642 K, I F
Balykchi FBIZRER. EEEI RS HI B AT
SR, e 1.5x0.5 m,

Issyk—Kul #k ML E B Tegirmenty Eith: i§ik
2002 K, WHRmEAIRER 3x0.5 m EE.

May — Chunkurt - Tyup MRV EE: Bk
1765 %K, EARMESZE 3x1 M,

Kara—Zhal Karakol #hJVEE: 81k 1787 K,
EAMESZE 3x1 m,

Bakai—Ata #R\HEE Ken—Aral Eith: Ak
BEHE 3x1 K,

AT REEAKE, URETMEIDIRIEAY
PRERIINAEE, AMMERRER, $32
ErEDBRGOEENL A, HEER
1T 7B RSB, MARDIEIE.
EEERE. TAMEEE. ERERKHELELUR
PriamREFERE T T RIF SO .
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Responsible persons in charge of caring for the BBEREARE T ERWENCRE, UK

nursery have kept logs of records of agricultural SRHIE (SSSESE . BTEE. BKkE.

activities carried out on the site, as well as —
. . L ZLEE )o
meteorological data (maximum and minimum

air temperature, relative humidity, precipitation,

cloudiness).
2017 FRE, B HZRMMM X IAEE AR
In the fall of 2017, we carried out an inventory of 7758 (%3),

established seedlings by varieties and areas (Table 3)

Table 3 The number of live seedlings without prickly varieties of sea buckthorn by forestry
enterprises, October 2017
% 3: 2017 £ 10 AW EBE LR BB K FEEREE

Forestry Varieties S&mf#E (%) Generagc(ggantity,
S Elizaveta, pcs. Inya, pcs. Dzhemovaya, pcs. Gnome, pcs. 2E (1K)

Chuisky 124 134 148 27 433
Bakai—Atinsky 94 63 85 9 251

Issyk—Kul 82 40 61 36 219
Balykchinsky 57 35 68 10 170
Tyup 101 87 116 28 332
Karakol 19 3 12 13 47

Total: &it 477 362 490 123 1452

As can be seen from Table 3, the total number of sea MNE I TJUUEE, BENE, 2EREL IR

buckthorn seedlings that have taken root by the fall Eit 1452 1k, & 2017 EESFENLE S
is 1452 pieces, out of those planted in the spring of w
P P pring H1 46.23% .

2017, which is 46.23%.

For forestries, the maximum number of settled ones EWHEEE’ & Chuy AV EERY A

was noted in the Chuy forestry enterprise - 433 pcs., , 433 tko SARTE Tyup ®EE 332 £k, =
Then in Tyup - 332 pcs. and the most minimal - in the 2 Karakol #kI & E, RE 47 N8, H
Karakol forestry enterprise, only 47 units. The rest of S8975 170251 4

the leshozes range from 170 units. up to 251 pcs.

Elizaveta @i EERR=SHIZTE Chuysky

The variety Elizaveta in terms of survival rate is
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maximal in the Chuysky forestry enterprise - 124
pcs., Then Tyupsky - 101 pcs. and Bakai-Atinsky -
94 pcs. They have taken root in the Karakol forestry

enterprise - only 19 pieces.

The Inya variety in terms of survival rate is maximal
in the Chuy forestry enterprise - 134 pcs., Then
Tyupsky - 87 pcs. and Bakai-Atinskiy - 63 units, and in

Karakolkom - only 3 units.

The variety Dzhemovaya did not take root badly in
the Chuy forestry enterprise - 148 pcs., Then Tyupsky
- 116 pcs. and Bakai-Atinskiy - 85 units, and in

Karakolkom - only 12 units.

The male variety Gnome, according to the survival
rate, is maximal in the Issyk-Kul forestry enterprise -
36 pcs., Then Tyup - 27 pcs. and Chuysk - 26 units,

and in Karakolk - only 13 units.

In our opinion, the survival rate of sea buckthorn
seedlings was influenced by the timing of planting
- the beginning and mid-May, when the daytime
air temperatures were hot, as well as the lack of

preparedness in some forestry sites for planting.

Sea buckthorn cultivation using lignified cuttings. In
the early spring of 2018, we prepared cuttings for
cultivation of sea buckthorn with lignified cuttings from
uterine nurseries. By September 2018, the number of

rooted cuttings was counted by forestries (Table 4).

AV ERE, AE) 124 ¥k, RE=R Tyupsky &
B, 101 #7F0 Bakai—-Atinsky & & 94 #. £
Karakol BEISERINEE 19 %,

Inya GIMHIEEREREIETE Chuysky #
WEEAF, KEI134 £k, ARER Tyupsky &
, 87 £, Bakai—Atinskiy & [ & 63 #k,
Karakolkom ®HERAB 3 .

Dzhemovaya mffE Chuysky #hl @B 4
REBEARR, NG 148 %, AEE Tyupsky
EE 116 #, Bakai-Atinskiy EEHB 85 #4,
Karakolkom ®ERE 12 k.

IERGRF Gnome BIRLIEZERTE ssyk—Kul #Rilk
mEFEREA, 361, AF Tyup EE 27 1,
Chuysk H B 26 t , Karakolk & B R & 13
==l

BADAS, PRGN ERIpERZ EFPERTERY
[BSmKHR, AR

—LINIBIRZ IR ES
ERERGRIE R, 2018 EBRE, HKIFAEE

BT T IV RRIERG T RIS HE 201898,
BARmEBESITERESRE (R 4),
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Table 4 Results on rooting by lignified cuttings, Chui forestry enterprise
& 4: 7£ Chui bl B BEIRE 47 i H RN 45 R

;éaﬁrpieéi%s Spring planting, pcs. 1FEEE (%) Qiufgggﬁéz%e(d &D)C = E"/;j\r&tiooﬁ
Gnome 43 7 16.27
Inya 519 125 24.08
Elizaveta 1563 27 17.65
Dzhemovaya 259 52 20.08
total 974 21 21.66
In the spring of 2018, 974 lignified cuttings were 2018 F&H K, HERET 974 EfYIHS, HE

cut. 10-12 cm long, which were laid for storage in

_ 1012 [EXi<, fEERFEFIRE], Wi
wet sawdust in the basement before the onset of
positive temperatures. The planting was timed to TEREKRBPERF. EERZHTLBRE

coincide with the flowering time of sea buckthorn in B, FIRITIERE ., SRS MK, fhiE

natural conditions. Cuttings were planted in specially

prepared areas, with the introduction of organo- TN B I . ERMEZRT, BRGR
mineral fertilizers. Before planting, the cuttings EEERARE., EEKEY, THIRK. B
were soaked in a root solution. During the growing

season, they were regularly watered, weeded, foliar . HEER. ARBMIER. Chuy HilE
top dressing, shaded with an agro net. The results BFfE4ERMERNE , RS RERRE,
for the Chuy forestry enterprise are given in table. 4.

195 21.66% o

Unfortunately, the percentage of rooted cuttings in this

leshoz turned out to be low - on average 21.66%.

Table 5 Results of rooting by lignified cuttings, Bakai—Ata forestry
3 5 Bakai-Ata #Rll # B fE B ff s £ IR ZUR

Spring planting, pcs. Quantity rooted, pcs.

: : = S 0, 1 PAN o)
Varieties FFH SR FiEE () AR (1) IR a0 %
Gnome 87 80 91.95

Inya 141 114 80.85
Elizaveta 435 245 56.32
Dzhemovaya 196 153 78.06
total 859 592 68.92
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In the Bakai-Ata forestry (Table 5) the percentage of
rooted cuttings is generally higher than the average -
68.92% percent, with the male variety Gnom reaching
91.95%, varieties Inya and Dzhemovaya up to 78.06-
80.85%.

&K H5XHE, Bakkai - Ata iz EBIIFIEE
REEERS, F18568.92%, Haif
P & # Gnom X B 91.95%, G Inya #1

Dzhemovaya iX%| 78.06—-80.85% -

Table 6 Results on rooting by lignified cuttings, Balykchy forestry
%< 6 Balykchy #hl & BElfE & @1 AE IR FUR

Varieties Spring planting, pcs. Quantity rooted, pcs. % ratio

RIPEZFR RS (%) ERIESHE (k) B %
Gnome 16 " 68.75
Inya 28 18 64.29
Elizaveta 55 28 50.91
Dzhemovaya 66 56 84.85
total 165 113 68.48

In the spring of 2018, 165 pieces were planted
for rooting in the Balykchy forestry cuttings. The
percentage of rooted cuttings was higher than the
average, on average 68.48 percent. The Dzhemovaya

variety had the maximum rooting - 84.85% (Table 6).

2018 £ & X, £ Balykchy & B 1 7
165 tk, IFHRERES FTFEIHKE, F8h
68.48% . Dzhemovaya @MERERES, 7
84.85%( W% 6).

Table 7 Results on rooting by lignified cuttings, Tyup forestry
7 Tyup #Roll B B sk Hi s AR AR SR

Varieties Spring planting, pcs. Quantity rooted, pcs. % ratio
RIEFR HFiERS (%) EIRRRHE (HE) B2t %
Gnome 33 20 60.61
Inya 219 147 67.12
Elizaveta 219 133 60.73
Dzhemovaya 330 158 47.88
total 801 458 5718
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801 pcs were planted in Tyup forestry. cuttings in the soil
specially prepared in the greenhouse. The percentage
of rooted cuttings was above average - 57.18 percent.
Moreover, in this leshoz, good results were obtained in

feeding with organic fertilizers - Econat.

We were also interested in the release of standard
cuttings for planting in the spring of 2019. For this,
we carried out calculations in sea buckthorn mother
gardens for all leshozes, the results of which are

shown in Table 8.

Preliminary calculations show that the maximum
number of standard cuttings can be procured in the
Tyup forestry enterprise - 13104 pcs., Then in the
Chuysky forestry - 7020 pcs. The least in the Karakol

forestry enterprise - 717 pcs.

Tyup Rl BB 3F4E 7 801 ¥k, HEKIEETE
BERAENEENIES, FREREST
1K, 1KE57.18%. Lthah, HEREHE
Econat RUZR S

AT 2019 FEZ=R MBS BRI ERD
RESKE, AL, BIOWAELPREMITES
EERE T TSR, ERUE 8 . HEit
BB, Tyup Ml EE B RBASEIERE
RAHEHZZ, B13104 1, AF2R Chuysky
Ml EE, 7020 tk Karakol &>, B 717 k.

Table 8 The output of standard cuttings by forestry’ s in assortment:
% 8 AR S E TR A RO RIT RS AT R

Varieties ARG HEEIEE (1K)

General Quantity, pcs.

Forestry Rl EEZFR HiEmaE (%)
Elizaveta, pcs. Inya, pcs. Dzhemovaya, pcs. Gnome, pcs.
Chuisky 2286 2706 1701 327 7020
Bakai—Atinsky 173 816 1329 927 4845
Issyk—Kul 1836 852 1494 459 4641
Balykchinsky 1224 669 1521 414 3828
Tyup 3612 3432 4203 1857 13104
Karakol 336 24 78 279 7
Total: 11067 8499 10326 4263 34155

By varieties, the greatest output is planned for the
Elizaveta variety - 11067 pcs., Then Dzhemova -
10326 pcs. and Inya - 8499 pcs. Male variety Gnome
- 4263 pcs., Which corresponds to 12.48% of female

cuttings.
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At present, in accordance with the National Forest
Policy of Kyrgyzstan and the Concept for the
Development of Forestry, in the near future, the
forestry of the republic should follow the path of
integrated development. Along with the solution of the
main forestry problems, the so-called “collateral use
of the forest” is acquiring of wild fruits, nuts, medicinal
and industrial plants. The need of medical institutions
and the population of the republic for medicines at this
time is covered mainly by import from abroad and is

quite expensive for the population of our republic.

The success of the business in this area will largely
depend on the education of the local population,
which will be engaged in the cultivation, collection and

processing of sea buckthorn raw materials.

The potential for the development of small and
medium-sized businesses in the regions is the
rational use, conservation and cultivation of promising
varieties for the development of the processing and
medical industry, which will contribute to the creation
of new jobs in the field and raise the prestige of farms

and peasant farms in the republic.

BT, RIES/RSIEMEERFRRBERA
REED, EAARIEEK, HMERLNZE
ZERERER. BEZEMRERAIBRR,
FMBRY “BFMEERA" pESRERARE.
RR. SREYMIWNEEY. S8, Bk
MEFHENEmIITEREZBEMNESNEO
K, MEREAOXRR, AmiB=na.

ZI XA AR IR AREE EBURT I ER
S, tIISAEDRERAIFME. REFM
jJDIO

X NEWRIREBENDETEEER. 7
INIAMEFTIRIA RIEABRIEAT R
KRBT EIEHIMI KA, RERBEE
MFEFEREBAIRIZKF
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Photo1: Fruits of cultivated Altai varieties of sea buckthorn grown in Kyrgyzstan and fruits of wild forms.
BA 1 EREFREHINERLRIFH /R RSB EREDRAR L LR
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Photo2: Green cuttings of seabuckthorn in a container and in the ground in a greenhouse with
automated water spraying,

RBR2: £ABERERPPIRBKAFITREEMAZITEES

Photo3: Harvesting lignified blackberries and seabuckthorn mother plant.
BE 3: NESMIEREHK L REFRIRS
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Country Report of Seabuckthorn Development of LATVIA in 2020
2020 SEHIAEHET D TRA R

The total area of seabuckthorn plantations in Latvia
in 2020 was about 850 ha, 130 ha of them have
been certified as organic. The total production of
seabuckthorn fruits in Latvia in 2020 was about 400
tons, as most of the fruits still have been damaged
by seabuckthorn fly Rhagoletis batawa.

Compared to 2019, in 2020 the development rates
of seabuckthorn culture have decreased. This was
due to the uncertain situation in the fight against
flies. The only insecticide that Latvian sea buckthorn
growers and the State Plant Protection Service
managed to certify in 2019 was banned in the
European Union in 2020. No one could say whether
an alternative would be available in the future or
not. And if yes, no one knows, for how long it would
stay unbanned. As you might know, the European
Union is currently implementing a so-called 'green
course', banning many conventional pesticides,
most of which have no organic alternatives. If they
are, however, they are not effective enough to be
used in commercial agriculture. This is also the
case with sea buckthorn in Latvia, as the certified
organic pesticide TRACER provides only 50%
protection against flies. This may be enough for
hobby growers, but for commercial growers it not
only does not make a profit, but brings losses.

Therefore, the main focus in Latvia is on the
fight against seabuckthorn flies, as the extent of
their damage threatens the continuation of sea
buckthorn growing not only in Latvia, but in all
Baltic countries. Actually the situation in other Baltic
States is even worse, as in Lithuania and Estonia
due to weaker lobbies there are no allowed sea
buckthorn fly insecticides at all.

This critical situation has been reported to the ISA
Board and Scientific Council in the past, but there

2 2020 &, HIRAETHEDRFMEERRZYA
850 AR, HAr 130 RIMEFKSBEIINIE. #iL
B4l 2020 SFDRREFR S 82979 400 IE,
KEBD RELADZEDRREEAIEEIAR o

52019 4L, 2020 FEXLEIENAREE
BT, XEHTAEREDBRIBRIIZERAR
HRERIBIR TR ARG D RMEEER
EMRIPETE 2019 FRIFINERIE——RR
RAVFE 2020 FHRRBEFER. 2B ARRKEK
EASER—MERARRN . WREME, 7
ANFEERERZ A (RAIEEHIE, REER]
IEELIE—INFTIBRY “Fefie” , T
BGRIRE, AP RZSHRBBIER AT,
MREeI2EN~m, el e B3utA
TR R R SFIBRAETV AT D RRBE 0L,
EALZILINERIBNREZ TRACER “/RERFK]”
Hpgieit 50% RIPERIPER . XU RAY
WBRMEERRUREES T, EXNELIMES
i, XML, MESHFRIRK,

ELE, RBRETRIEERERZN A wRE, &
AENRIBIREE M EMERRA4ET, mE
FUEEIF B IRZ RBEZOORRAIFFEIER .. 5L
brt, HibikZRIBERIBRERE, W
seilZEiPell, BT HiFRBEIRIERSS,
RATRIFERDRRIERRF . SeRiFKA]E [
EfRO RN ESSIRAZR SR EIT X
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is still no solution.

First attempts to limit the damage by alternative
organic methods have been taking place in Latvia
privately. The first results will be presented at the
EuroWorkS-OnAir-3 on 23.11.2021. It is planned to
continue these researches at the Latvia University
of Agriculture.

Projects on various topics related to sea buckthorn
have been started in Latvian scientific institutions:

® '"Processing of sea buckthorn vegetative
biomass biorefining";

® "Development of an insecticide application plan
in accordance with the principles of organic farming
Rhagoletis sea buckthorn is ready for containment
in sea buckthorn plantations in order to increase the
quality of organically grown sea buckthorn crops";

® "Comparing Vital Capitals: An anthropological
analysis of the global value chains of sea buckthorn
and raspberries”.

Within the framework of scientific research, in
cooperation with the entrepreneur, a project on oil
extraction technologies from various components
of sea buckthorn berries has been completed. The
results of the study on the chemical composition
of oils are summarized in a scientific manuscript
submitted for publication in an internationally cited
journal.

The funding attracted by the Latvian Investment
and Development Agency has been used to
launch a cooperation project in which innovative
products based on sea buckthorn berries are being
developed. At the request of the entrepreneur,
work is being done on the development of various
sea buckthorn shots, the study of changes in the
chemical composition of products during storage in
various packages.
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Participation in EuroWorkS-OnAir-3 on 23.11.2021
is planned to inform the public about the performed
scientific research. New interesting sea buckthorn
product is available on the market. (https://www.
facebook.com/satori.alfa/photos/a. 1397059090602
269/2569862539988579/?type=3 )

Seabuckthorn Nursery
R A

HATtRIF 2021 F£11 B 23 BSIRUGMIDHR
% _F X ARSI EuroWorkS-OnAir-3, @ma
RIBIREFTAAIRIFAT . IR m A LAE
S AT 9EREEAYEE Einiplast
(https://www.facebook.com/satori.alfa/photos/a.139
7059090602269/2569862539988579/?type=3)

Seabuckthorn Plantation, Variety Mary
A mRARAE R ( R 450D #R R Mary )
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Seabuckthorn Research and Development in Pakistan in 2020

2020 fFE B EATIEDHMAESH LIRS

&

Seabuckthom in Pakistan

in 2020 Distribution

o\

Seabuckthorn is distributed throughout Gilgit
Baltistan & Chitral (GBC) with 5700 hectares
of natural populations. In Pakistan, it is mostly
found in Gilgit, Ghizar, Ganche, Astore, Skardu,
shigar valley and Hunza with most of the locations
consisting of patches of Seabuckthorn thickets
away from residential areas, used and harvested
to only a limited extent about (285 ha; ~5%). There
is not a single Seabuckthorn orchard established
on commercial scale in Pakistan. The naturally
occurring populations are found on river belts,
mountains and roadsides in Gilgit, Hunza, and
Baltistan. There is only one subspecies
of Sea buckthorn i.e Turkestanica reported in
Pakistan. There was an introduction of Chinese
genotype Sinences in very small areas of Baltistan
but it has no significant area and yield to report.
However this variety has been established in
Rawalakot, Azad Jammu and Kashmir on experimental
stage. There is not an increase in Seabuckthorn
cultivation area for the year 2019 in Pakistan.

FEEEE, WREAMS M Gilgit Baltistan
& Chitral (GBC) ##[X, S EFR 5700 ALR,
BE 27 Gilgit, Ghizar, Ganche, Astore,
Skardu, Shigar, Hunza B9io&aittX, K2
RIRNEND R, AeBERRX, EHRKFIBRY
EIRRBER, RE 5% (258 ) . B,
EEMERSERIEN FALPTRMER . X
BARIE R IE—RO R AL BRARFREE P LD RR T 7o
9> %5 1£ Gilgit, Hunza, and Baltistan i X 9
A, BBFIWLX, £ Baltistan # X /@R
SIMEFEDREIM (£8) , BE, Wi
BILr-SET NEXIRE, ZEDMRIE
Rawalakot, Azad Jammu and Kashmir( &
ES5RMKR) KGRI . 2019 4,
EEEME S GG B EmEN .

Fig—1 (a) and (b) Seabuckthorn is found in Gilgit Baltistan and main areas of Sea buckthorn
populations in Gilgit Baltistan

1-(a) . (b): WEMEFELERTIE Gilgit Baltistan EENHEX
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\\d Berry Yield D CEd

The annual production of fresh berries has been EfEit, 2019 FEEHIBPRER 8L
estimated 3000 tons for the year 2019. However 3000 [, B2, AFFSEEDISERE

there are many wild forests of Sea buckthorn which
are still unexplored and data has not been recorded A, ZEETSELIER RS ILXAEFL

from such wild populations established in distant Yok, 2019 &£, FEHEIBILIIHX, K
areas of Karakorum Mountains. There was 800

N s\ /N A=}
tons harvested for the year 2019 from Northern T 800 M, HRWEADHNER. LizEh
Areas of Pakistan. The rest of plant populations W, NLRFZEARS.. BREFARE)IFIRES
are not harvested due to lesser market value, non SEEER, SBERK.

availability of market, laborious harvesting methods,
lack of training and storage of berries.

Fig: 2 (a) and (b) Seabuckthorn plant populations and fruit in Northern areas of Paki-
stan. (Shah, 2005).
2- (a). (b) : FEEEHTIBIEIRMX AP RRFFEEFISRSE (Shah, 2005 £F )

\\\_J Genetic Resources b R R R

Multiple studies have provided the evidence ETFEHELAZ., £MHEMNHSFKERNFS
of significant genetic diversity among the Sea i, DEIFBRY IR B E B
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buckthorn plantations in Pakistan. This genetic
diversity has been reported on the basis of
morphological, biochemical and molecular level (Shah
et al., 2007, 2009), (Nawaz et al., 2018). Since there
is no commercial variety available and recorded
information about the establishment of Sea buckthorn
as crop in these areas, the genetic diversity has been
sustained and conserved in these natural populations.
It has been observed that genotypes vary in berry
size, color, plant height, leaves shape and size etc.
The biochemical contents in berries and leaves vary
among the plant populations. The AFLPs study (Shah
et al., 2009) revealed that geographic distance had
least impact on genetic diversity of Sea buckthorn
plant populations.

BERIBRZHEM (Shah et al., 2007, 2009),
(Nawaz et al., 2018), HFER= @l #iEb
REBFFIEP R ER MM RN B XA
B, XUPREERBEEEEARESZH. B
o ‘riERBRREZSHFL” (AFLPs) R
(Shah et al., 2009) b8, MHIBERZEITEEHT
BRI PRRIE TR R RS I E R

Fig: 3 (a) and (b) Turkestanica berries from Skardu and plantation of UK genotype in AJK (Pictures
provided by Dr. Asad Hussain Shah)

3-(a) . (b): Skardu XEFILEANE AJK X A THHEE B KEH DR

However the nutritional value increased or
decreased with the variation of altitudes and
areas. This biochemical diversity can be based on
environmental factors. There is another Chinese
species Sinences with negligible plant populations
in Skardu and Rawalakot, Azad Jammu and
Kashmir. There are 300-500 plants at Rawalakot
with moderate fruit set.
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DRNEFRA DD B XABKRZHME
%, EEMUZSHEUEERERRRE, £
Skardu and Rawalakot, Azad Jammu and
Kashmir it X#tE—/\RAGFRED#R (127 ) ,
Hh, £ Rawalakot #t[X A& 300-500 #4k,
ESRIREF
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Fig: 4 (a) and (b)Subspecies Sinences being propagated through seeds and cuttings at Rawalakot
(Asad Shah)

& 4-(a). (b):

The Subspecies Sinensis was brought from China
in late 1990s in a project run by Ministry of National
Food Security and Research. The plant populations
and nursery was developed at Muree Pataryata
area of Northern Rawalpindi but unfortunately the
plant populations could not be maintained. Sea
buckthorn Turkestanica was transported from
Skardu and 5000 plants were planted in Rawalakot
and Baloch areas of AJK by University of Poonch
and local NGO Sukhi Development Foundation.
Unfortunately the plants did not survive. A small
plant population of Sea buckthorn was established
in Baloch Azad Jammu and Kashmir from UK’s Sea
buckthorn seeds by Department of Biotechnology,
University of Kotli Azad Jammu and Kashmir.
However this population was burnt in forest fire and
there is not a single plant survived of this variety.
Our research group working on Sea buckthorn at
University of Kotli Azad Jammu and Kashmir has
planted few Sea buckthorn plants from United
Kingdom at Rawalakot area and plants are showing
promising growth. It has been planned to propagate
these plants through soft and hard wood cuttings
during late July and in December respectively.
The multiplied plants will be planted at Tolipir and
Nakyal areas of AJK in near future.

In addition a research group has been engaged to
develop Sea buckthorn products from oil, pulp and
berry powder.

7 Rawalakot X FE DR ( T ) FFEBEMNITHREESSE

FEDER (FFP ) & 1990 FRABEEEEE
BRELESHRMLBINESIHN, ZHATH
OERF BN @ B R TR FL/R R S8 Rawalpindi
1t ZB A Muree Pataryata # X, 1R = & AY
=, XLMBSERE K. RILPER (I
fh) 3 E T Skardu #1X, Es 5000 #kH
Poonch K= =it AIFEBAFLEER Sukhi &=
HEESMiERE AJK B9 Rawalakot #1 Baloch
WX, RafE, wREFE k. Kotli Azad
Jammu and Kashmir K Z £ R K E
Baloch Azad Jammu and Kashmir $£37 5
INESR B RERDRRAEE, TR — AR
KIS —HEABE . Ffi] Kotli Azad Jammu
and Kashmir KEEPEZARRAGDRRIFFR EIRA
£ Rawalakot X2 T/ NIERBEEER
WERMREE, EMEKBERT. F1)HE 7 B
12 BB A HREIam AR . XL AR
¥ B TE AJKHI Tolipir #1 Nakyal #EX

MEFEIRREFA .
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Fig:5 (a) and (b) Seabuckthorn sub species sinences bearing fruit at Rawalakot and collection of
leaves from Sinences plant population at Rawalakot for analysis.

(Pictures courtesy of Dr. Asad Hussain Shah
B 5 —(a) and (b): HEDLERITF7E Rawalakot il [X &5 S21& 58 £ 5% £ fr E D #k M B #4957 o

Breeding of Seabuckthorn in Pakistan ik & #h

There have been few proposals submitted to
Pakistan Science Foundation and Higher Education
Commission by Department of Biotechnology,
University of Kotli Azad Jammu and Kashmir
however the proposals have not been funded. The
basic study to characterize the genotypes on the
basis of morphological, nutritional and molecular
markers has been made and germplasm for
breeding local Seabuckthorn genotypes has been
selected. This gene pool needs to be used for
cultivar development soon.

It can be concluded that there is not a single project
being carried out on Sea buckthorn breeding.
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Kotli Azad Jammu and Kashmir K2 4 ¥
BARRBZOEBEMERZESSNSEHNE
ZREBRIIIME, EBRIREREEEZR,
ELFRNEMARSEETESE. 8FF
MO FARCERIUFE, LIRLUEE it
R AN BERIMFRR. X—EREFER
R A FIEE R mif .

Bz, EEIMBNRAFRDMEMINE .
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Fig: 6 (a) and (b) Dendrogramic representation of Seabuckthorn Germplasm from Pakistan Using
AFLP(Shah et al., 2009) and Seabuckthorn micropropagation in University of Kotli AJK.

& 6-(a). (b): FIMA AFLP 534 B ERTB MR T F FIRAHHRE K Kotli AJK KFFF R IR E5E

\\ . / Seabuckthorn Annual
harvest and Market

In Asia, with 740,000 ha (wild collection) and
300,000 ha (cultivated), China is the leading
producer and exporter; a total annual yield of about
8.5 million t has been reported to lead to revenues
of 1.43 billion US$ (Ecue et al.,2011). Mongolia is
the second leading producer with 13,500 ha (wild
collection) and 6000 ha (cultivated) leading to an
annual yield of between 1200-1600 t earning 5
million US$ (Bartish et al., 1999,2000). In India,
the species is only marginally utilized with 13,000
ha (wild collection) and a total annual yield of 600
t (Raun 2004). Pakistan in contrast harvests a
comparatively low share on approximately 5700 ha
harboring an estimated 12 million individuals. These
populations are mainly concentrated in the northern
region of Gilgit-Baltistan where most of this area
consists of patches of sea buckthorn thickets away
from residential areas, used and harvested to only

REFER T

EiRE, EUNEBHEDIRRR 74 B AR,

ATH1E 30 Bam (FEE: BEXEIR) .

Hrp, FERPHREFSHEONNEER, 8
FreE49 850 Al (FEE: FEXHIR. &l
2019 &, FEPBRRIF~E£L910 51E) ,
FF{E#14.3 12 % 7t (Ecue et al.,2011), =
HEZREMBHEE, HRXADPRZIRE 13500 AR
AN T Ht5 6000 A, FrF=P#RER 1200-
1600 M, 7= {8 500 5 = 7t (Bartish et al.,
1999,2000)., EENE, 13000 A KA D IR
RREIAZDEHBEFE, Fr=L#RE 600
I (Raun 2004), 1L EEEEE, WDHRE
SCRIECBIRAE, KOSDHIRRER 5700 2
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a limited extent (about 285 ha; ~5%; (Rongsen
Lu, 1992).The total berry production per anum is
2500 tons and annual harvest is 800-1000 ton. The
annual business is estimated 80 million rupees or 0.5
million US dollars which is very less to its business
potential. However due to awareness campaigns
by local and international NGOs the export of dry
berries has been increased from 500 tons to 750
tons in the year 2019. The reasons for this low use
are manifold: First, the utilization as a food crop
seems to be rather recent as it is unknown to the
traditional local cuisine. Second, the thorny nature
of the plants makes easy harvest within the stand
thickets difficult. Third, alternating bearing behavior
prevents a reliable annual yield; this may be partly
related to the effects of harsh environmental
conditions. Fourth, there are areas with a high share
of male plants that do not bear fruits at all, though
they are important reservoirs of genetic diversity.
Fifth, fruit sale revenues are generally low due to
the oligopoly of a few middlemen and for value
added products due to low customer demand. Sixth,
knowledge on suitable stand management as well
as harvesting and post-harvesting practices are
lacking on a broad scale, though some training units
are offered by non-government organizations (NGOs)
and extension services.

Apart from the limited use of berries in Gilgit-Baltistan,
harvesting and handling techniques also differ
significantly among villages. Sophisticated harvesting
and handling techniques have been rather recently
introduced and promoted by local NGOs, foremost
the Agha Khan Rural Support Program (AKRSP)
In conclusion the reported and expected annual
production is approximately 2500 tons with only 800
tons are used for drying the berries for export and
making products like jams, juices, pulp, restaurant
cuisines etc on small scale. There are few local small
enterprises named, Pak Sea buckthorn International,
Hunza Organic, Pakistan Hunza Sea buckthorn
Enterprises limited, Sea buckthorn berry Islamabad,
Awan nutraceuticals, Munawwar Enterprises Lahore
and few more with limited aspect of Sea buckthorn
business.
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. 1200 BikiLER. XERBRFEEFDH
£ Gilgit—Baltistan dbEi#tE X, K2 Z2HIKE
Mofh, AEBERX, HRKABEmRR
5% (258 Ati) (Rongsen Lu, 1992), &&F
B RF-229 2500 M, SChrRUE 8001000
M, FFr={E£9 8000 Atk (494 50 h=Tt) ,
ERFEEEFSIMNE. SETHMANERIE
BNMENAHNERE, 2019 FbERTREO
3 500 M9 750 I, &Rk BRI RER
MNBEENERZZHERN, F—2HTFXDR
NEZBRNMEINRITE, FARBIEINA
QRIFEANE. 52, DklE, HENDERR
KHRREEH. F=, BIFRIBOZTESE
KB, PRERKXNNFURERF~=
TREE BN, —LepXIsERkRT LTS,
REEF PRS2 ENEEEN .55,
AHIAERAIERE, —EhEEmhiaZEiiSE
WRREMIMEF RREERAERRIE. 2
7N, RE—LAEMAFARRFHE RSV M
BB, BARZSSRARDBRMEERNR,
SRWIN THNEARK

[%7 Gilgit-Baltistan i1 X > #k R LAY B R F
F, ARSI IRRKFIG IR EtERE
5. &, B “PIlTZAHERTR” Agha
Khan Rural Support Program (AKRSP) &
AEBUSHIAES HFIHET 7 DRRSRIFIRM R AR o
Rz, BREMNTHNEERIBESFPHRES
BEEXE4 2500 i, XA 800 iEAHF 0
TRRFREO, S EINTHERE. Rit.
REMENERE"m. U TEEEHERJL
SOIER L ERE: Pak ERDPRAE].
Hunza BB MRAE. EELFE Hunza Pk
BRAE. FII=EDPHRRELE. Awan 7
BAE. FIA/R Munawwar AE%,
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Figure:7 Sea buckthorn plant population in Skardu
7: 4 4K7E Skardu Hi[X BD R

Figure 8. Different harvesting and drying methods and their effects on seabuckthorn berry quality during
2017 - 2018 in Gilgit-Baltistan, Pakistan. (a) Simple, non-standardized harvesting tools including a
wooden stick and a plastic bag; (b) threshing of seabuckthorn berries from semi—dried branches cut
prior and transported home; (c) spread of berries on the roof of a house; cloth between clay surface
and berries reduces contamination by foreign particles; (d) spread of berries on concrete floor in an

experimental green house; (e) physical quality reduction through browning and dust particles; (f)
rancidness of seabuckthorn berries (black spots) due to improper storage. (Nawaz et al., 2020)

B 8: 2017 - 2018 F£FE B EHTIE Gilgit-Baltistan 31X 7 B RUCFATF 1§ T7 iE= 3T bR R L RELIFM -
(@) BE., FFENRKTE: RERFTMERERLR; (b) 8. EEKPE, NFETFRERN;

(o) TE/KiRETSHE A, BRIFDIRRSE, BIMNRZTR; (d) FEIRXIE B SR K Te b E AR AR DR R 5K
(e) BIERMBERSDIMRIMERE; () AREFEALHSHEDMRIEY (BK) .
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&

Seabuckthom Products
in Pakistan

Sea buckthorn in Pakistan has not been exploited
to its potential in Pakistan. However few of the
products being used in local and national market
are as follows.

® Seabuckthorn pure pulp: The pure pulp
extracted by Pak Sea buckthorn International and
Mountain Areas Farmers Organization in Gilgit
Baltistan is sown in local and national market.
This pulp is diluted in water and used as drink in
Pakistan.

® Seabuckthorn Seeds: Sea buckthorn seeds
are dried and sold for extraction of oil in Pakistan,

® Seabuckhorn Jam: The berry juice is used to
make Sea buckthorn jam being used in local market
and tourists also purchase the local products but
still there is no utilization of Sea buckthorn Jam on
national level in Pakistan.

® Seabuckthorn Oil; The crude oil extracted from
Sea buckthorn berries and seeds is packed and
sold in local and national market.

® Seabuckthorn Tea: This tea is made from Sea
buckthorn leaves and sold in local market.

® Seabuckthorn dried berries: Sun or air dried
berries are exported from Pakistan. There were 20
containers of dried berries exported from Pakistan

in the year 2019.

@® Seabuckhorn Juice Powder:
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REBEIMBAIPRBRMBERIFELEK,
REBEF T LA iR S = E T

o RREAK: Pak W IREFRL A Gilgit
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Figure: 9. Seabuckthorn products developed in Pakistan
E9: BEHMBFEZBDE= M
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(&)

\\\J Seabuckthom Research in Pakistan b #kafF 33

7.1 Institutes working on Seabuckthorn:

7.1 BEENENE D RFISREAG

There are no specific institutes for exclusive
research on Sea buckthorn in Pakistan. University
of Kotli Azad Jammu and Kashmir has been
working on medicinal and edible aspects of Sea
buckthorn.

7.2 Scientists working on Seabuckthorn in
Pakistan.

BHal, EEEIEZEE T2 NF PRI
M., Kotli Azad Jammu and Kashmir xZ
ENELBARIRRAA T,

7.2 EEEMENSDIARE R

7.2.1 Dr. Asad Hussain Shah, Associate Professor,
Department of Biotechnology, University of Kotli
Azad Jammu and Kashmir

Dr. Asad Hussain Shah has been working on Sea
buckthorn from last 17 years and earned his Ph.D
on Sea buckthorn research with the title of “Genetic
Characterization of Sea buckthorn (Hippophae
rhamnoides Ssp turkestanica) genotypes from
Northern Areas of Pakistan in relation to valuable
Biochemical Constitutes”

Publications: Dr. Shah has published more than
10 research papers on Sea buckthorn research on
multiple areas of research ranging from genetic,
biochemical, molecular, environmental and health
aspects. The research has been based in following
main areas.

A-1- Quite recently a project has been started to
develop Silver Nano-particles from Sea buckthorn
pulp and leaves to be used against bacterial
infections including Tuberculosis. The nano
particles have been developed and trials for tests
are to be started in few days.
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7.21 Asad Hussain Shah t&= , Kotli Azad
Jammu and Kashmir KEEYIEARKEIHIE
Asad Hussain Shah &+ M\ EiL iR 3R 17
F, FLALERRICX “ EEHBILE XA
RSB R ER L SHE SSEMIFA
PDEEWZE” ( Genetic Characterization of
Sea buckthorn (Hippophae rhamnoides
ssp turkestanica) genotypes from
Northern Areas of Pakistan in relation to
valuable Biochemical Constitutes ) 3%15{&

T

A- (bR EEAFTTIR

Shah BEEZARET 10 SREXDIARH
X, WRIBREZE. EPUFE. DFF. iR
SER%E, EREEE:

A-1- IEHR RN R RBRER AR F K
kLR PR T B el as AR IR e o
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A-2- Genetic Characterization of Sea buckthorn
using Morphological, Biochemical and Molecular
Markers

A-3- Nutritional Profiling of Sea buckthorn
Genotypes from Pakistan.

A-4- Genetic improvement experimentation for
New Sea buckthorn Cultivar in Pakistan and
isolation of Vitamin C and Iron genes from Sea
buckthorn for biofortification of Cereals.

A-5- Anti oxidants, anti coagulant and anti diabetic
potential of Sea buckthorn pulp and leaves.

A-6- Effect of Sea buckthorn on brain disorders with
collaboration in University of Karachi, Pakistan.

A-7- Optimizing and Developing Sea buckthorn
Products in AJK.

A-8- Introduction of Germplasm from UK and
China and broadening the genetic base to evolve
cultivars.

A-9- Creating awareness using electronic and print
media in masses and governmental organizations.

A-10- Establishing Sea buckthorn in barren and
steep slopes of Azad Jammu and Kashmir

A-11- Micropropagation of Sea buckthorn for
somacolonal variations in Sea buckthorn.

In addition He has visited UK twice for developing
collaborative research projects on Sea buckthorn
and developed international linkages with University
of Sussex, Aberstywth University, TARRC UK and
Dalian National Universities of China

Few publications are mentioned below:

B-1- Biochemical and nutritional evaluations of
sea buckthorn (hyppophae rhamnoides L. Spp.

A-2- FIBRIESE . EMUEMD FIRco
IRRIEERIE .

A-3- BEIMEDREEEBNEFED DT .

A-4- BEIHEDIRILRZERIEE RN
ORRHER | REEDBREHE.

A-5- IPRRRFLLRRMAIREAMN . LB,
FEPRIBIE AR

A-6- SEEIMERIFTKFSIERRIDERXY
RBRZBHIRIER -
A-T- AJK GO mffi R ST .

A-8- NEREFFESIHIBMFRIR, X
EEEM, EEPBRImiT.

A-9- BEBUFALRBF. REREN KR
EEDRRENR .

A-10- £ Azad Jammu and Kashmir #B[X
BT RLLPERISHK

A-1- RIR DA BIRRHA T R T P RRETE

B- fth &Z=AIERS1EL

B—1- EEEMEARE S/ KPP EHLE
FIEFFIHN , Pak. J. Bot 39 (6), 2059-2065
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Turkestanica) from different locations of Pakistan
IPak. J. Bot 39 (6), 2059-2065

B-2- Evaluation of phylogenetic relationship among
Sea Buckthorn (Hippophae rhamnoides L spp.
turkestanica) wild ecotypes from Pakistan using
amplified fragment length polymorphism ...

Pak J Bot 41 (5), 2419-2426

B-3- Chemical and nutritional constituents of
sea buckthorn (Hippophae rhamnoides ssp.
turkestanica) berries from Pakistan Italian journal
of food science 17 (4), 455

B-4- Oral supplementation of Sea buckthorn
(Hippophae rhamnoides L. Spp. Turkestanica) fruit
extract modifies haloperidol induced behavioral
deficits and increases brain serotonin. Journal of
Food and Drug Analysis 17 (4), 257-263

B-5- Determination of optimum harvesting time for
Vitamin C, oil and mineral elements in berries sea
buckthorn (Hippophae rhamnoides) Pak J Bot 42
(5), 3561-3568

B-6- Evaluation of antidepressant-like effects of
aqueous extract of sea buckthorn (Hippophae
rhamnoides L. ssp. turkestanica) fruits in
experimental models of depression

Pak. J. Bot 43 (3), 1595-1599

B-7- Possible anxiolytic profile of aqueous fruit
extracts of a medicinal plant sea buckthorn
(Hippophae Rhamnoides L. spp. Turkestanica) in
experimental models

F Batool, AH Shah, SD Ahmed, ZS Saify, DJ
Haleem

Pakistan Journal of Botany 41 (6), 2791-2800

B-8- Protective effects of aqueous fruit extract from
Sea Buckthorn (Hippophae rhamnoides L. Spp.
Turkestanica) on haloperidol-induced orofacial
dyskinesia and neuronal alterations ...

F Batool, AH Shah, SD Ahmed, ZS Saify, DJ
Haleem
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B-2- WA IBRRIKEZEM (AFLP) 73
EZN EEMBRILP AR B AESEN RS
LBEEXMETEMN, Pak J Bot 41 (5), 2419-
2426

B-3- BEAMEFIPBRESLUEFEFRH D
%, Italian journal of food science 17 (4),
455

B-4- CORAPIDFRER IR BN AR # 2 R IE
2 ( haloperidol ) E&INEERR% . RS A
5= (5- B&F% serotonin ) #5%, Journal
of Food and Drug Analysis 17 (4), 257-
263

B-5- EF#H®HAERC. HMMETEEEN
WRRR LR E 1L , Pak J Bot 42 (5),
3561-3568

B-6- HRILPRRR LKA MR B HLN AR XY
RIWIRAAR , Pak. J. Bot 43 (3), 1595—
1599

B-7- SRR R SL/KA IR BRI EE RS ST
IRV | Pakistan Journal of Botany 41
(6), 2791-2800

B-8— HiI P #R R LKB IR IV T & 42 Tk
IEES (haloperidol) B A& EHESFIHETT
% (orofacial dyskinesia and neuronal
alterations) 89 & 1 {E B # 3, Medical
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Medical Science Monitor 16 (8), BR285-BR292

B-9- Molecular cloning and transcript profiling
of ascorbate oxidase gene at different growth
development stages from therapeutically important
plant Sea buckthorn Hippophae rhamnides Pak. J.
Bot 49 (3), 1143-1154

7-2-2. Dr. Syed Dilnawaz Ahmed Gardezi:,
Professor and Vice Chancellor, University of Kotli
Azad Jammu and Kashmir.

Dr. Gardezi initiated the research on Sea buckthorn
in Azad Jammu and Kashmir and brought Chinese
variety Sinences to establish at Rawalakot which
are growing successfully. Dr. Gardezi has been
working professor emirates in University of Poonch
Rawalakot AJK. He has published quite a few
papers and had also completed one research

project of Sea buckthorn improvement in Pakistan.

7-2-3. Dr. Farhat Batool: Professor Biochemistry:
Department of Biochemistry, University of Karachi
Pakistan.

Being involved in neuro science research Dr. Farhat
Batool has been involved in using Sea buckthorn
against neurological degradation and diseases.
She has published more than 5 research papers on
Sea buckthorn and has used Sea buckthorn pulp

and oil successfully to mediate the brain disorders.

7-2-4. Dr. Syed Mubasher Sabir: Associate
Professor, University of Poonch Rawalakot Azad

Jammu and Kashmir.

Dr. Syed Mubasher Sabir has been engaged in

analyzing Sea buckthorn biochemical profiling and

Science Monitor 16 (8), BR285-BR292

B-9- EYMARERKABMERIIANES
1k E8 (ascorbate oxidase ) HER D FrafE
MEEFEoHr , Pak. J. Bot 49 (3), 1143-1154

7-2-2. Syed Dilnawaz Ahmed Gardezi {&
+, Kotli Azad Jammu and Kashmir X Z
BRI, 8%

Syed Dilnawaz Ahmed Gardezi & =+ 7
8 T Azad Jammu and Kashmir §9 7 %k
o, FEPEDRLMEINSIFHEIEEL
18 Rawalakot # X, Dr. Gardezi £ & 2
Poonch Rawalakot AJK KEZELEHE, b
RERT—RIDBRARIC, HERFTH T —
IRNE XIS RAYAARIE o

7-2-3. Farhat Batool {1+, BEEHEB-KH
FREEVPUERZIZ

Farhat Batool <IN EHERIZH R,
FRIFPIRIAT AR ER. AR T
5B LELPIRIARIEN, HzAPRER
FOLRRI R AR R BB o

7-2-4. Syed Mubasher Sabir & =+ :
Poonch Rawalakot Azad Jammu and
Kashmir XZEE80u%

Syed Mubasher Sabir = Z & NELHRE
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nutritional analysis and has published multiple

papers on Sea buckthorn.

7-2-5. Dr. Alamzeb, University of Malakand
Chakdara, Pakistan

Mr. Alam Zeb is working on Biochemical diversity of

Pakistani Sea buckthorn.

7-2-6. Dr. Arsalan Nawaz, has worked on Diversity
of Sea buckthorn from Northern Pakistan. Though
working in University of Kassel in Germany but
he has published his research on Pakistani Sea
buckthorn.

In addition to the above mentioned scientists, there
are quite a few researchers who have published

their work on Sea buckthorn in Pakistan.

The latest papers published on Pakistan Sea

buckthorn genotypes has been mentioned below.

Title: Morphological and Livelihood Profiling of
Hipophae rhamnoides from Yarkhoon Valley Chitral
Pakistan: A Climate Change Perspective. Sadiq Al
and Tehmina, Journal of Biology and Todays World,
2020, Vol.9, Issue 8, 001-004. They concluded
that there was great diversity across varieties in
Tehsil Mastuj based on the color of berries of sea
buckthorn. These verities are five including orange
code 024A, red code 033A, yellow code 012A, and
orange-red code 033B, yellow-orange code 015A
based on RHS coloring. This research suggests

that a complete assessment chain development
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7-2-5. AlamZeb & =, BE & Hr i
Malakand Chakdara

Alam Zeb E+E2RZNES HEECEHTIBRYD
FREMIZZ AR

7-2-6. Arsalan Nawaz 8+ , NS EEHf

BT DPROSESERR. REMSLEE

Kassel KZTIE, pRERTEXEEE
BYDRARANIEI

BT ERLEIIRAR, BEEM—LEERL
IBREREERTIVRARIEX.. UTERHE
FHI—LHAEI MR

1. £ &: Sadiq Ali and Tehmina. i€ X &
H: BESEZARIEBETE Yarkhoon i
BRI TS Z R & T 5 7 Morphological
and Livelihood Profiling of Hipophae
rhamnoides from Yarkhoon Valley Chitral
Pakistan: A Climate Change Perspective.
RERE(EMFEHRSH ) 24& Journal of
Biology and Todays World , 2020 & £ 9
%&. 2 8 Hi Journal of Biology and Todays
World 2020, Vol.9, Issue 8, 001-004. 1k
%i}\ﬂa £ Tehsil Mastuj X, #&kiERLER

&, PRMEXEAREFESHIE. 885
MEXRE: BE. 18 B5E. BAeNBEE.
ZFE AR RESTIZS S, R
S IMED R mEEE RIF &
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programmed can be established on the promotion
of its value-added products its role in livelihood and

diversification.

Title: Sea buckthorn Hippophae rhamnoides a non-
conventional source of edible oil, Sabiha Rashid,
Amina Arif , Amna Tabasum , Hina Zain , Shahana
Ehsan and Muhammad Shafeeq Ur Rahman.
Pure Appl. Biol., 9(1): 1040-1048, March, 2020.
They concluded that oil from the seeds of Sea
Buckthorn were characterized and studied for its
fatty acid composition by gas chromatography.
The oil contained fatty acid, palmetic acid, oleic
acid, linoleic acid, linolenic acid and stearic acid.
Lipid classes were determined by means of thin
layer chromatography the result showed that lipid
classes present in the oil are hydrocarbon, waxes,
triglycerides, free fatty acid, diglycerides, sterols
and monoglycerides. The peroxide value, free
fatty acid value, acid value of the oil are higher but
after refining the oil may be well within the range of
edible oil values while the saponification and iodine
value shows the trend of the Rashid et al. 1047
edible. Considering the experimental data it is
suggested strongly that oil can be used for edible
purpose after refining due to its ideal physico
chemical values and health promoting fatty acid
composition. Although the yield of the oil is not
enough but the quantity is more enough to use
the extracted oil after blending the oil with other
edible oils (Canola, Sunflower, Soya beans and

palm etc.).

Potential of sea buckthorn-based ingredients for
the food and feed industry — a review,Arnau Vilas-

Franquesa, Jordi Saldo & Bibiana Juan

2. £ #&: Sabiha Rashid , Amina Arif ,
Amna Tabasum , Hina Zain , Shahana
Ehsan and Muhammad Shafeeq Ur
Rahman. XX @ H: P&, —™IEEHR
B A #H & R Sea buckthorn Hippophae
rhamnoides a non—conventional source
of edible oil, &% 2020 & 3 B { KL BEY
ZZviE ) Pure Appl. Biol., 9(1): 1040-1048,
March, 2020. {E&E BT SHEEIEX DI H
FERRER R o FIAF DTN A, WEREEA:
fEAn B2 fatty acid. 1Z=HdHER palmetic acid,
iH B oleic acid, IV A & linoleic acid, YV &k
& linolenic acid F#&EREEL stearic acid. &8
SEREEXNPRBEERR S oITEL, &
Bl E &K EY hydrocarbon. &%
waxes. HiHR=Eg triglycerides, iz ginEs
free fatty acid, diglycerides, & B2 sterols
and monoglycerides. S HTIA, ILERHAY
T E L IE The peroxide value. 5 RgAHES
& , free fatty acid value, & 1 acid value
B, BEIREEUFERBRREEK,
ETIHRFENE T T AMAERIISIERRL
DHENMEREL, BEEDVHRATEEAR
. 2AVREFERE, BRBITS53FH
Canola. ZE{Z#FiH Sunflower. =if Soya
beans FiFHEiH palm SEMERBEST LA
FRIRAN BT

3. £ #&: Arnau Vilas—-Franquesa, Jordi
Saldo & Bibiana Juan, it X @ B: EF
PREFRSHNERMEN T HFRE
2 1A Potential of sea buckthorn—-based
ingredients for the food and feed industry
- areview.
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7-3.Pakistan Council for Scientific and
Industrial Research (PCSIR)

7-3. BEIMERZSTIHRESES

Pakistan Council for Scientific and Industrial
Research (PCSIR) is a governmental organization
involved in pulp and oil extraction at Sakardu but
it has to build more capacity and develop diverse
range of marketable products. There are few NGOs
involved in trainings of Sea buckthorn cultivation
and harvesting in Northern Pakistan.

7-4.Agha Khan Rural Support (AKRSP)

EEMENZSTIMARESS: 2— I NFE
Sakardu EKPRRRE . IORREIEENAIBUSHL
1, , TEENIZT KFge, FR—RIIEH
XTERAYL IR . BB —EAFBFERNEE
HHTIBLERID DD RRAMEF IR AR o

7-4. [T RAIEERALR (AKRSP )

Agha Khan Rural Support (AKRSP) has helped
the residents of Northern Areas of Pakistan a great
deal for establishing Sea buckthorn as enterprises.

7-5.Pak Sea buckthorn International

PN TR EIKALR (AKRSP ) @ BEMRK
FHERIMEIER X EREL ORI T,

7-5. Pak EfRitTRAE

Pak Sea buckthorn International has played an
important role for developing products from Sea
buckthorn in Northern Pakistan. Mr. Ghulam Nabi
Shigri the chairman of this company has the credit
to establish the market of Sea buckthorn products
in local areas and also exporting the dry berries
from Pakistan.

7-6.Hunza Organics

Pak EfFPBRAT]: EEEETBILER X IR
FmAARTRETEZFR. Ghulam Nabi
Shigri SEEF R ABEFRK, TP
mHESRTREOFEINEL T REFFE.

7-5. Pak EfR RRAT)

Hunza Organics: A company in Hunza is exporting
the dry berries of Sea buckthorn from Northern
Pakistan and also making local products for
national market.

7-7.Munawar Industries Enterprises Lahore

Hunza B BRAR: {EAIRTE Hunza #EX
R, IEBYERTFREMNEEEFBILE X H O
FES, FEINTHLER - REEEE.

7-7. Fi57R Munawa SENV 5

Munawar Industries Enterprises Lahore is exporting
the dry berries of Sea buckthorn from Pakistan
from more than 10 years. There is an increased
market of export for the year 2019. Due to covid-10
pandemic the export has been reduced significantly
in recent months.
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There is no policy document or live project from
Pakistani Government for establishment and
processing of Sea buckthorn in Pakistan.

\\@ Conclusion

Seabuckthorn is an important multipurpose plant
in Pakistan with 5700 hectares of wild populations
distributed in Northern Pakistan. Unfortunately
the plant has been under utilized in Pakistan due
to less awareness, poor planning and policy from
government, non availability of improved cultivars,
lack of research on Seabuckthorn breeding, poor
harvesting practices, lack of training for processing
and limited people and organizations involved in
Research and Development in Pakistan. Following
are the proposals for developing Seabuckthorn
industry in Pakistan.

1-Awareness about Seabuckthorn’s importance for
human health, nutrition, industry and environment
in higher altitudes of Pakistan through electronic,
print/social media, Universities, Schools and
colleges.

2-Developing Seabuckthorn genotypes from
selected germplasm from Pakistan. The plants with
larger berry size should be crossed and hybrids
should be evolved for improving yield per plant.

3-Maintaining the male and female plants ratio in
balanced numbers to allow female plants to flourish
more and using male plants only as pollinators and
lesser in number.

Policy making for seabuckthorn

EERIE

B, REEEMBEFEIHIES XIPRRAY

KR, IRBEEETHHEREMBENRENE
RVA: Sy 0] [ | 28

EEEENE, WRE—TEBRNIZSINEEEYD,
BRAVRZIRER 5700 2, oHEEE
HBIEERHX . RABRIR, BTHRETRS.
MPFIB M BBRAENISS . REMR T,
IREBMR. REERER. R IEAE
gk, LIRSEMRFARKNARERSER,
WIRREEREIMERBEEEYAA. LUTES
X EEEME DR A& AR

9-1. BITHRR . FBF USSR SpNE
RF, AEREBRASESEERERIDR
SMAREFRER. FUFRMHRFRIFAIEX

9-2. NEEEMBPIRM AR REIEE M RER

XKE, BERXREMESEERILAGRM, 12
SRLE

9-3. =R DRREIERRECA], R DHERREL B LA
FHEMER, IBINERRITE4ESE
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4-Developing modern tools to harvest Sea
buckthorn plants to allow more harvest and reduce
the labor cost.

5-Developing Sea buckthorn fruit processing units
in Northern Pakistan to develop diverse range of
export quality products.

6-More oil expeller units should be installed in
Pakistan to utilize the oil for export and market in
country.

7-Involving beverages and food industries of
Pakistan to make products from Sea buckthorn.

8-Cosmetic industry should bring in the business of
Sea buckthorn products in cosmetics.

9-Air drying facilities can help to process the berries
on scientific manner and more marketable berries
can be exported or processed.

10- Government should provide funds to scientists
working on Sea buckthorn breeding and genetic
improvement and efforts should be made to
establish Sea buckthorn in Azad Jammu and
Kashmir to sustain the soil conservation and boost
the economy on sustainable basis.
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The Current State of Seabuckthorn Development in Romania

F ORI A& IR

In Romania, there are the largest areas of wild
sea buckthorn in Europe, from the subspecies
Hippophae rhamnoides subsp. rhamnoides and
Hippophae rhamnoides subsp. Carpatica, spread
over about 1,500,000 ha in the Oriental Carpathians
and the Danube Delta, which was and will remain
an inexhaustible genetic resource for breeding
activity.

In the last 15 years, due to the promotion and
support activity of the Center of Excellence for
Sea Buckthorn Cultivation (CECC) in Arad, which
created suitable varieties and implemented
cultivation technology, the area occupied by new
sea buckthorn plantations has exploded from
"insignificant" to over 2500 ha. For a European
country this means a significant progress.

Of the more than 500 growers who started on this
road in 2005-2010, some gave up out by ignorance
and misunderstanding of the phenomenon, and
their plantations were abandoned. Another part
practices "sufficient" technologies and produce
to the same extent, for their or their friends'
consumption. But about 1500 - 1700 ha are well
cultivated and are well organized in farms of 20-
40 ha, equipped with a range of tractors and
specialized equipment. They produce practically
the entire quantity of fruits on the profile market.
Some growers even perform well in the production
and marketing of fruit production, and can always
host and hold a conference on how they do it.

The most cultivated varieties, with a market share
of 95-98%, are Clara, Mara, Cora and Dora, with
Andros as a pollinator. These varieties were created
in CECC Arad and produce in normal maintenance

EZ DRI, FFEIDHRAIERERMZ R ART,
2L EBTEF DRI /REF DRI
M, DHAERE/REMLKMSET =AM,
SEFRL 150 BA (REE: (FEEIR, M
1815000 AM) , BER, KBRtbBAETT
EBTRIZ A RANEERIR

I XIS FE, BTAEDRIPE S
thuly (CECC) RYHES #0285, BIiE T BB
FRenFRAISCHERIRTN , IPRRFTFMBEETRM “51
FEE” WREEINE 2500 ZAMW. FF—
RUMEZRIR, XEEREERHL

M 2005 FEF 2010 &, X PITHAFFIREAN
A9 500 Z2RDIIPEED, BLAEIXTDR
BPMRTRINRBEMNF T, tIRMEE S
WHF T . m—EHARE ‘BB AIKK,
FHEF—ENEFNR, HbiIBS3I8Y
AA%&ZiEZE . HA£91500-1700 2 AP ERFH
EESIBEOME, §20-40 RAR—
RFAIDIRR, BE T —RIERITNET]
”%E, HEFRFm/LFAREENDREERT
. —LEMEEEOMEEREFMHESER
NRYF, AELEEFETRN, TeTR
TBXRpINELR .

EZERIMERZmME Clara. Mara.
Cora #0 Dora, ™ 1% o &1 9 95-98%,
Andros IEM @RI, XERFYH CECC 1%
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conditions over 22-25 tons of fruits / ha in the year
of harvest.

The fruits are harvested everywhere by the
technique of freezing the detached branches, are
of premium quality, extremely demanded in the
established industry in Western Europe. In 2020,
about 16,000-18,000 tons of fruit were harvested,
mainly for export to Western Europe. The
productions processed in Romania are under 1000
tons. Unfortunately, the Romanian manufacturing
industry did not follow the same extremely upward
trend, and the enthusiasm of the growers was
affected.
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Sea buckthorn plantation

B EF R R iE

Sea buckthorn plantation
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Seabuckthorn plantation
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Seabuckthorn plantation in winter
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Seabuckthorn plantation in winter
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Fruiting plans of seabuckthorn =)kl

Seabuckthorn fruiting /P #iREL R B
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Seabuckthorn Development of Russia in the Year of 2020

2020 SFEF AT A RIS

&

\ u Cultivation and processing

Minor growth of industrial seabuckthorn plantations
have been noted in Russia in 2020. New areas in
Uljanovsk oblast as well as in Bashkortostan have
been established. As usual, Altai region is most
famous from the point of view of seabuckthorn.
Something about 200 hectares have been
established there in 2020.

No any significant changes have been reported on
local seabuckthorn market. Prices for raw material
at the same level, market demands on the same
level compare to the year 2019. It is interesting
to know that within several years we note the
tendency of increasing fresh eating of seabuckthorn
compare to processing. But of course in total it is
only minor amount. In processing industry, we note
insignificant shifting from focusing on seabuckthornt
oil to seabuckthornt juices.

The total area of seabuckthorn industrial plantations
up to the year of 2020 we estimate at the same
level as in 2019 — approximately 2500-3000
hectares. Annually about 3000 tons of berries are
collected. But in the year 2020, the productivity of
industrial plantations was lower compare to average
level and only 2000 tons were collected. It was
mainly because of unfavorable climate conditions.

Unfortunately, there is no chance to estimate wild
seabuckthorn orchards area in Russia. They are
located along of the river banks in Altai region,
Buryatia, Krasnoyarskiy krai, Irkutskaya oblast,

DRRIEME. FRinTiE

2020 F, HZELTR DA i ER/NER G
K, EERmEXET Uljanovsk F1EBERIR
FEERIE Bashkortostan # X FfeiE 7Lk

S58%F—#, M/REHMX{BARDHRAEERS
KX, 7 2020 FHrE 729 200 AUPHR

HEERS MmN TERIREREZK, 5
2019 F48tE, EEHME. mipEREFR
BIKF, BRI —1TEERNIR, ITLF
FOMREEFREIBISEBREATINIE.
=R, N2BLEE, HRERERD—ED.
BNERW, PRI THNEEFmIEERRBE
1t D RRIEEE ) DRRER T

EfAT, E 2020 FHESENOMR T i iE R
RERES 2019 FEARFF, J2500-3000
RN, BHERBOPBREFRE] 3000 ME. BF,
2020 FHRTARERE, PRMEEFS1T
BEHKE, AR 2000 ME,

RiER, ENEELESHEZHRIPRERANK
R, EHDH, DPRRAD mE/RENE
X. W E W4 Buryatia. sefiHnisTErE X
Krasnoyarskiy krai. fR/REZEHE Irkutskaya
oblast. BIE Tyva &M, RE—&BHKAL
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Tyva etc. Only some of them are under harvesting,
but the rest is nobody estimated. Nevertheless,
from wild seabuckthorn orchards about 3000 tons
of berries are collected annually.

Biggest seabuckthorn industrial plantations,
as already have been mentioned, situated in
Altai Region. “Sibirskoye” JSC — 600 hectares,
“Yagodnoye” LLC — 400 hectares, Peasant Farm
“Artemyev Dmitry Mikhailovich” — 200 hectares,
Peasant Farm “Zhdanov Sergey Vladimirovich” —
100 hectares, and many other enterprises occupied
up to 100 hectares.

FRERSLISEISRIT, ELRAUITARE REIXM,
BRI DRRIASRUTEY 3000 MEDFREFER o

IEANLABINERY, EZHR KERAY D RRFME
EEFEI/REHX, BIF: “Sibirskoye”
JSCAE]E 600 AT, LUK “Yagodnoye”
LLC & 8. M@ # 400 » |, “Artemyev
Dmitry Mikhailovich” &£ . EFR 200 LR,
“Zhdanov Sergey Vladimirovich” #JE.
HIR 100 2. BTSN ARESGTHES
100 2. PRRFMERERE. RXL-2. ~amil
THRIFEERSIME.

A brief introduction of main seabuckthorn enterprises and plantations

MiFk: HEHEE

i

R Al FOFRAEHE S

Volumes of produc—

Company / Direction tion / processing, t/ Contacts
REIEWR/ FEHE year RE=£ / IITE BREAN/BR
(V)
Altai region pa/RE=tX
. ) . L Kanarskiy Alexandr
Lisavenko Research Institute of Horticulture for Siberia /
X ; o E] [l T s g 50-70/0 nilisavenko@yandex.ru
Nl 2| [ 2
Berries production FR{AFIIE B> XRIEZ MR / 768 +7 906 949 1304
. « » Kenig Eduard
égegpﬁfelgmamd&\;deé% gt_;yﬁ; %ZQEE / 40-50/0 cvetialtaya@mail.ru
P . +7 90399297 78
Peasant Farm “Prishvin Vladimir Nikolaevich” &R / Ber— 20-30/0 Prishvin Viadimir
ries production 4= E£58R +7 903 949 1583
“Sibirskoye” JSC/AH :
Berries production, berries processing to oil 8847, MR | 700-800 / 700-1000 fg)ggérggosgﬁzey
TREH
« » = Sobakin Oleg
Sadovod Altaya” LLC BRAF / )
) ? N = 50/0 olegsobakin@yandex.ru
Berries production #5845 +7 905 980 4573
« » =N
Alsu” LLC/BIREFERE/ Surkov Alexandr
Berries processing to oil, juice, powder 0/500 surkovalex67@gmail.com
R R, SF. +7 961 982 0858
2] Y1== NI BN 3 )
“Yagodnoye” LLC/BREEAT/ Zotov Nikolay
Berries production, berries processing to oil 7785 . MSRsE 400-600/800 n-zotov@mail.ru
el P 9 +7923720 3914
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Peasant Farm “Artemyev Dmitry Mikhailovich” &= / Ber— 300/0 Artemyev Dmitry
ries production 4EF=E£ER +7 963 532 5065
“Altayvitaminy” JSC / AF) 0/range of products . B
Pharmaceutical direction #IZ575[@ RIF=G hitp:/Awww.altayvitamin.ru/contact/
Peasant Farm “Zhdanov Sergey Vladimirovich” &% / Ber—
ries production =658 10070 Zhdanov Sergey
“Altai-Zanddorn” LLC BFRAE / Berries processing to oil, 0/70-100 Baklanova Tatyana
juice, powder & EIMNTA. it. ¥ +7 913 099 4485
“Altayskiy Buket” LLC BFRAF] / Berries production, ber—
ries processing to oil, juice, bio—additives £7=6¥58, =T 30/100 yy;gg"g\é %g(r%ey
E=t=: NS N =2 ) |
« » = ’ . N . Kaluzhnaya Elena
Yantarnoye” LLC BIRAE/ Berries production #£5R4= 30/0 +7 906-941-27—77
€ Qip = ' " . Khvostov Anatoliy
/,\
Sibir” LLC BIRAE] / berries production =852 100/0 +7 905-980~7807
Peasant Farm “Kuznetsov Igor Alexandrovich” R / Ber— :)?alp]?:ttig;?%;fé%rg Kuznetsov Igor
! ; frerm t
ries production 4= t$ 5 bR AR R +7 905 980 83 86
Other regions EfthitsX
« » = ) ) Lo Nikitin Andrey
Sava” LLC BIRE{EAE/ Berries processing to oil, juice
- ) N - ’ 0/1500 +7 3822 609 725 add. 202
3 BT S £
etc (Tomsk city) / ZEINTEH. £+%E (3BTRS ) sava@tpksava.ru
“Sady Baraby” LLC BRAE/ Berries production (Novosi— 40-50/0 Nevolina Nadezhda
birsk region) /=82 ( FHFAFITIHEX ) 8 (913) 722-11-13
“Sady Sibiry” LLCHERAE] / Berries production (Novosibirsk 15-20/0 Lutov Viadimir

region) 4F7EEER ( FHTe(AF) B )

8(913) 908-92-65

“Sadi Elizavety” LLC BFRAE /Berries production
(Uljianovsk region) &/=%R ( BRmHERE=MX )

10 hectares of new
plantations in 2020
2020 F#E 10 At
RipiERE

Puzrakov llya
+7 951 098 1001

“Stolypino” LLC BIRATE / Berries production 47=£58
(Bashkortostan region #i[X )

10 hectares of young
plantations & 10 2
BUORRANAFMER

Radmir
+7 927 311 4157

“Vetluga” LLC BRAF / Berries production(Nizhniy
Novgorod Region) / &7F=8£R ( MRS S EMBX )

12 hectares of young
plantations
HEE 12 REBUOTREDHR
FeiE

Schavlev Sergey
+7 (831) 281-98-02
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As regards genetic resources of seabuckthorn, it
is necessary to inform that most widely developing
one is Hippophae rhamniodes ssp. mongolica. All
seabuckthorn cultivars bred at Altai (more than
50) and most of varieties bred in Russia (more
than 100) are on the base of ssp. mongolica. Only
some of them (bred in European part of Russia)
could be on the basis of ssp. rhamnoides (no exact
information).

In 2020, there is no any cultivar has been released.
Nevertheless, a lot of promising varieties under
selection have been proposed. Some pictures of
them are available by following link https://www.
oblepiha22.ru/gallery-3eng.html

Most of research activity on seabuckthorn is carried
out by Lisavenko Research Institute of Horticulture
for Siberia. It covers such directions as selection
and genetics, propagation technologies, cultivation
technologies, pest and disease control, processing
technologies, biochemistry analyses.

There are also several institutions fragmentary
involved in seabuckthorn research...

1.Institute of Cytology and Genetics — cultivation
technologies, focused on leaves productivity.

2.Biysk Technological Institute — processing
technologies.

3.Nizhnyi Novgorod Agricultural Academy —
selection.

4 .Northern Research Institute of Forestry —
introduction.

5.Botanical Garden of Moscow University —
selection

6.East Siberia State University of Technology and
Management — processing technologies.
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HBERAS BT E DRI (WHERD )
FISEDRRIL M (BUMERD ) o MOz, i
DRENRR RIDBRMRERIR, /R
X EB HAPE L BREM (50 24 ) iz
HEEIEBRY 100 2N DREMT, BAED
HEFRHDR. RELEERNEIDRIES

Aot BRI (RBEERER) .

2020 %, TP HIRBEHEEL Mm@, (B
=, B—itEERFNARSERIHE M RHE
WMk E A, HER R A5 E https://iwww.
oblepiha22.ru/gallery-3eng.html

HEZ ORI R TR E R ERERIT R R
FZH5A, HEIREMSEESH. 5@
IH. @Z#IE. mREMG. REML. £
M FE DTS o

sk, BELTIU B AR REIDRE
— AR

1. HRSEEHARH (METDRRRIERA
WAL ) ;

2. HCHRSE AR RT (MEFDRRINTHRR );
3. MERFSZRRWRZ R METDRREM )
4. TSR (UEFORRSIF) ;

5. BEfRIXFENE (MEFLRuEH ) ;

6. FAERNIMIZIZARSEERZE (METF
IORRINT )
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The total personnel involved in seabuckthorn
research in Russia are about 10-15.

have been published in the year 2020.

~&

Several papers regarding seabuckthorn
research have been published in the year 2020.

Several papers regarding seabuckthom research

EHDENOBARARTE 10-15 A (RE
I EXEREE. 0T, HEF, SitEf
SERPBRMA AR5 100-200 A ) ©

WIS RR, EEER, FR
TR

(—) 2020 FHEBHERLKEZNEER
B®iexX

1. Zubarev Y.A., Gunin A.V., Panteleeva E.I.,
Vorobieva A.V. New large-fruited varieties of
seabuckthorn of Altai selection // Bulletin of the Altai
State Agrarian University. - 2020. - No. 6 (188). - P.
42-49.
https://www.oblepiha22.ru/assets/zubarev-novie
krupnoplodnye_sorta.pdf

2. Zubarev Y.A., Gunin A.V., Panteleeva E.I.,
Vorobieva A.V. Water-retention and turgor-
restorative capacity of green seabuckthorn cuttings
and their relationship with rooting processes //
Bulletin of the Altai State Agrarian University. -
2020. - No. 4 (186). - P. 17-25.
https://www.oblepiha22.ru/assets/zubarev-
vodouderzhivayuschaya_sposobnost.pdf

3. Kondratyeva I.A., Borodulina |.D., Zubarev
Y.A. The content of carotenoids in the fruits of
seabuckthorn in the forest-steppe zone of the Altai
Territory // Problems of Botany of South Siberia and
Mongolia, 2020. - V. 19, No. 2. - P. 11-14.
http://journal.asu.ru/bpssm/article/view/
pbssm.2020065/7062

1. Zubarev Y.A., Gunin A.V., Panteleeva
E.l, Vorobieva, MFI/RFEMRELEFIES
RRFRDRRFT A, FURIBMRIWKFZR,
2020. = No. 6 (188). — P. 42-49. BX(EE
I
https://www.oblepiha22.ru/assets/zubarev-novie
krupnoplodnye_sorta.pdf

2. Zubarev Y.A., Gunin A.V., Panteleeva
E.l., Vorobieva A.V. i RIS /KFNEBKIE
SRNNEHSEREEXR, fREMRIIK
F24R, - 2020. - No. 4 (186). — P. 17-25.
BXERFN:

https://www.oblepiha22.ru/assets/zubarev-
vodouderzhivayuschaya_sposobnost.pdf

3. Kondratyeva |.A., Borodulina |.D.,
Zubarev Y.A. f/REBBXFMERIBH DR
RLEHPL MREE, MAFTRREED
iR, 2020. - V.19, No. 2. - P.11-14. &
KIEEFER:
http://journal.asu.ru/bpssm/article/view/
pbssm.2020065/7062
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In Russia, there has not been established
National Seabuckthorn Association, but two
members of International Seabuckthorn
Association are providing their activity.

(=) BaESImMRAERI £ E s
EN, B2 DWANZEREEFRDRIDE
HEEER:

Natalia Demidova — member of International
Seabuckthorn Association Board, http://sevniilh-
arh.ru/lab/Sotrudniki/demidova.php

Yury Zubarev — vice president of the International
Seabuckthorn Association, https://www.oblepiha22.
ru/zubarev-eng.html

Under their leadership several events have been
conducted in 2020.

1. Natalia Demidova 8=, B2 it
RESRARR. BfRORIDEEE. §X
EEER:
http://sevniilh—arh.ru/lab/Sotrudniki/
demidova.php

2. Yury Zubarev {8+, #ZHFAFIIZED
YHREZHRFAERARR. EfR RIDEIE
B, BXERFEN:
https://www.oblepiha22.ru/zubarev—-eng.
html

(=) 2020 FAEARFRERNEEDRE

September 17-18, 2020 All-Russian Workshop
“Seabuckthorn — Technologies and development
prospects”. The brief information is available by
following link:
https://www.oblepiha22.ru/news-18.09.2020.html

December 3, 2020 International Workshop on
Seabuckthorn “The status of seabuckthorn industry
in Russia, Germany and Latvia. Key problems and
ways to their overcome”. The brief information is
available by following link:
https://www.oblepiha22.ru/news-03.12.2020.html
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DR ARSHEREMIS” . BXERIFEL:
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2.2020 12 B 3 A, B&ZHAMANITED
YR ZHRABRSERELD RIS AR
wkihs, FDERPMFEARMTS, R ‘&
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