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Seabuckthorn Resources and Its
Underexploited Potential in the
Himalayan Region

Lu Rong-sen

Economic Significance and Ecological Value of Seabuckthorn

Seabuckthorn (Hippophae spp.), a deciduous shrub or tree which belongs
to Elaeagnaceae, is widely distributed in the temperate zones of Asia and
Europe and at high altitudes of the sub-tropical zone of Asia. The berries
of seabuckthorn are rich in nutrients and bio-active substances such as
sugar, organic acid, amino acid, vitamins (B, C, E, K and P), carotene, and
flavone (see Table 12.1). The vitamin C content is 5 to 100 times higher
than in fruits and vegetables. The pulp and seeds of seabuckthorn have
a high content of oil also (see Table 12.2). Therefore, seabuckthorn is
being used as food and in the medicine industries.

In the 19th century, Russians began using seabuckthorn berries for
making wine, jam, and other food. At the beginning of the 20th cen-
tury, interest in this plant obviously increased. Horticulturists began to
introduce it into orchards as a fruit tree. In the 1940s, especially after
the World War II, nutritionists and pharmacologists analysed the vita-
min composition and found that seabuckthorn could be used not only as
food, but also as medicine. Many countries, such as the USSR, Mongolia,
Poland, West Germany, Finland, Italy, Norway, Hungary, Canada, the
United States, and Japan have been studying this wonderful plant.

Growing at altitudes between 60 and 5200 m, Hippophae is dis-
tributed widely in various geographical areas of the world. Hippophae
can resist low temperature of —60°C and does not wither in the summer
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TABLE 12.1

Comparison of the vitamin content of seabuckthorn and
fruits and vegetables (mg/100 g)

A B, B, P K ¢
Seabuckthorn 11.00 0.04 0.56 1000.0 100—-200 300—-1600
Cili (Rosa 4.83 0.05 0.03 2909.0 - 1000—-3000
roxburghii) .
Hawthorn 0.82 0.02 0.05 — — 100-150
Kiwi fruit — — — — - 100—-470
Orange 0.55 0.08 0.03 — — 50
Tomato 0.31 0.03 0.02 — — 11.8
Carrot 4.00 0.02 0.05 — — 8.0

Source: Xu Zhonglu, 1956; Tian Houmou, Wang Guoli, 1987; Luo Dengyi, 1983.

TABLE 12.2
Comparison of the composition of fatty acid, Vitamin E,
and Vitamin A of seabuckthorn oil and other nutrient oils

Fatty acid components(%) Vitamin E  Vitamin A
(mg/100 g) (mg/100 g)

Saturated Unsaturated Linoleic and

acid acid linolenic acid
Seabuckthorn oil 13.7 86.0 64.6 93.2 4.35
Wheat embryo oil - - - 33.8 —
Safflower oil 8.0 92.0 814 3.3 -
Maize oil 15.2 84.8 48.3 34.0 0.81
Soybean oil 14.8 83.7 62.8 75 0.11

Source: Wang Gouli, 1987; Lu Rongsen, 1989.

heat of 40°C. Some species can grow well in regions with only 300 mm
precipitation and others can endure inundation. Some species even grow
in soil with pH 9.5 and soil which contains 1.1 per cent salts.

Hippophae shows high ability to fix atmospheric nitrogen. A six-year-
old seabuckthorn plant has 180 g of root nodules or 100—140 nodules/m?
of soil. A hectare of seabuckthorn can fix 45 kg nitrogen or more, which
is twice that of soybean in the same area.

The farmers in the loess plateau of China often dig out seabuckthorn
instead of planting potato. Because seabuckthorn bushes make the soil



Seabuckthorn Resources and its Underexploited Potential 379

more fertile, the yield of potato is much greater than in a field without
any seabuckthorn bushes.

The root system of seabuckthorn can secrete certain acid compounds
which improve alkaline soil.

In many cases, by sexual and asexual propagation, Seabuckthorn
often forms mass bushes in hillslopes or along riverbanks. With its lux-
uriant foliage and strong root system, it carr retain surface run-off and
prevent soil erosion by wind and water. Moreover, the massed bushes can
increase the content of organic matter in the soil and improve the phys-
ical and chemical properties of the soil. For example, in Youyu country,
Shanxi province of China, 15 years ago, there was no vegetative: cover-
ing along the Changtou river and thousands of tons of soil were washed
into the Yellow river. Then on the banks of the Changtou river dense
bushes of seabuckthorn were planted, and three to five million tons of
soil were saved from being washed into the Yellow river every year. With
the planting of seabuckthorn bushes, more than 80 per cent of surface
run-off was decreased and erosion by surface water decreased by 75 per
cent.

Seabuckthorn is a good resource for firewood. The calorific value of
the wood is more than 4000 large calories/kg.

An Appraisal of Hippophae Resources in the Himalayan Region

Hippophae plants can be found in all countries of the Hindu Kush-
Himalaya, the distribution extending over 3500 km from east to west
of this vast mountainous area and the plants growing abundantly. Hip-
pophae has four species and nine sub-species, of which four species and
four sub-species are in the Himalaya and the other five sub-species are in
the other part of Eurasia. It is believed that the Hindu Kush-Himalaya
and the Qinghai-Tibetan Plateau are the main centres of distribution and
origin of this genus.

Tables 12.3 and 12.4 contain data on the uses of Hippophae in the
Hindu Kush-Himalaya, and its use and potential are discussed.

Hippophae rhamnoides L. ssp. sinensis Rousi occupies the largest
area, and is distributed in Shanxi, Shaanxi, Gansu, Qinghai, Sichuan,
Nei Mongol, Hebei, and Liaoning at 60—3800 m above sea level. Because
it is most widely distributed in China, the plants are commonly found
bearing berries which vary in shape, size, and colour, indicating that it
is a typical diverse sub-species. The data in Table 12.3 indicate that this
sub-species is rich in Vitamin C and organic acid, very suitable for making
soft drinks. From the data in Table 12.4 it may be seen that the pulp
and seeds are rich in oil and the linoleic and linolenic acid in total fatty
acids account for more than 60 per cent. Therefore, this sub-species is
most valuable for comprehensive use. Nowadays, seabuckthorn products



Horticultural Development in the Hindu Kush-Himalayan Region

380

-I0Y MY [904M0g

°H 'N'L

wenyolg P T MS

9999 oE 91 &4 soex3 94 ‘Buayooe( ndm204nau "

wenydlg PUSIY9[Ydg

7oL 8651 0e 68 ¢'Z8 0°0¥ ‘wenf3uoyy unlRqIYl ‘H

Suezry o 'q

0'%92 $'60L1 €8 €01 99L 061 ‘euonyy onojones "H

ISNOY S1ISUIULS

uenyorg ‘dss 1

9°¢8 ¢'6831 29 89 1'6L €81 ‘utfoery saprouwnyl "g

1sn0y

SISUBUDUUNIA

. ueuun g ‘dss 1

0801 06211 9y 19 18 ¢'91 ‘uerpduoyz saprouwnyd ‘[

1snoy

edrue)sey.amj

Buetlury 'dss 1}

0'g21 1LY gg ZL 808 $'61 ‘Buayoony saprovuvys "

1snoy

S1SUISJUDAT

Buezry ‘dss ']

L'69 ¥'€g 2¢ L'E ¢ee ¢9 ‘Buepeyz, saprouwmyl “H

3 001/3ur) (%) (%) ()]

proe ourure (8 001/3ur) proe Tedns (% Y31om Ysady) Iy 001 saoerd

sal ] J urureyip onrediQ siquiog som( jo ayey 1ad WBOM Sumafiod sewadg

(euty)) vAeIewIl oY} Ul UIOYIRONQEIs JO somf a3 Jo uonisodwod rEoImaYd JAIYD

€'l A4V,



381

Seabuckthorn Resources and its Underexploited Potential

-JoYnYy 224N0g

ULy 8'GL 1'%2 09'8 dmd 91 'N'.L 12 nI'T 'M’'S

G'G9 6'¢8 0¥l 3191 paeg wenydls ‘Susyooe Dd4DO04TRY "

08 e18 191 0$'E dmg PUSIYDOTYOS

6'%9 Z'88 L1T 1661 paog wenyolg ‘ueniBuoy DuDPaQIY; ‘H

Z8 L'SL €92 8¢'1 dmg uoQ "

0'€9 L'28 gLl 6801 pasg Buezry ‘suonyp D170/201DS "H

¥y e3TL INK4 €0’y dmq 1SN0y S15UaSIUDAT

0'09 6'€8 0'91 786 poeg Buezry ‘3uepsz “dss ] saprouwnys ‘H

6'L1 6'7L 163 652 dmg 1SN0y s1sUIUDUUNL

€29 0'€s 6'91 12°01 poag ueuuny ‘uerpduoyz "dss " saplouwnys [

¥l 8¥9 L'1g €03 dmg 1SN0y DOIUDISAYINY

ZyL 6'88 11 98°31 pasg Buerfury ‘Busyoony “dss ] saprouwnys H

1snoy s1suUdUIS

¥I1 L €L 0% dmg ‘dss 1]

9°¥9 998 Lel 186 poes uenyalg ‘uifoery saprouwny. "H

pro€ drusiour
pue dtejour] pejemyesu[) pejenjeg
(%) pesdreue el
(%) yusuodwmo) proe Lyjeq JUBIUOD 10 Hed ymay Bunparo) saroadg

(eury)D) eAeewl 943 Ul UIOYIHONGEIS Ul PIoe £33e] JO uonisodmod reormayd)
v'el T1avy,



382 Horticultural Development in the Hindu Kush-Himalayan Region

are mainly made from natural groves. However, these natural groves
being very scattered, the yield is unstable. It is necessary to collect good
seedlings with properties such as big berries, high content of vitamin C,
dwarf size, and no thorns from these natural groves. These seedlings
should then be propagated through asexual reproduction. In order to
raise the commercial value of H. rhamnoides L. ssp. sinensis, artificial
plantations should be established.

Hippophae rhamnoides L. ssp. turkestanica Rousi is grown on
the terraces of river valleys, open slopes, and riverbanks at altitudes
of 800—3000 m in western Xinjiang, Tibet, the USSR, Afghanistan,
northern Pakistan, and northwestern India. It is grown in the arid
regions of Xinjiang and central Asia. From Table 12.3 it can be seen
that Vitamin C content of this sub-species is much lower than that of
H. rhamnoides L. ssp. sinensis, so it is not so good for making soft drinks.
But the seed oil content is 12.86 per cent, which is higher than in other
sub-species. The arid climate of Xinjiang, abundant sunshine, and wide
temperature range are advantageous for oil formation.

Hippophae rhamnoides L. ssp. Yunnanensis Rousi is distributed in
the gorges and along riverbanks in northwestern Yunnan, southwestern
Sichuan, eastern Tibet, and northern Burma. Its characteristics are very
similar to those of H. rhamnoides L. ssp. sinensis. It is often found
that the two sub-species are mixed in the southern part of Sichuan and
the eastern part of Tibet and it is difficult to identify them by plant
morphology. From Tables 12.3 and 12.4 it may be seen that there are no
distinct differences in berry quality between the two sub-species. Both
are used to make soft drinks.

Hippophae rhamnoides L. ssp. gyantsensis Rousi is grown on ter-
races and riverbanks at 3200—3800 m along the Yalu Tsangpo river in
Tibet and Sikkim. The berries have several ridges. Table 12.3 shows that
the rate of juice is only 33.5 per cent, which is just half that of other sub-
species. The vitamin C content is much lower so it is not suitable for
making juice, but the pulp and seed oil can be used. This sub-species
is distributed in the arid region of Tibet and grows well in river valleys
where the precipitation is below 300 m. It is believed that it can be intro-
duced to other arid or semiarid regions. It is quite different from other
sub-species in morphology, biological features, geographic distribution,
and chemical composition. A. Rousi identified it as a sub-species under
H. rhamnoides. The author of this paper considers that it needs to be
studied again.

Hippophae salicifolia D. Don is found in gorges and the edges of
forests in alpine mountains with altitudes 2800—3700 m in southern Ti-
bet, northwestern India, Nepal, Sikkim, and Bhutan. It is an endemic
species in the Himalayan region with vigorous growth and few thorns.
The quality and content of vitamin C, total sugar, organic acid, and free
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amino acid is higher than that of H. rhamnoides L. ssp. sinensis. The
content of vitamin C amounts to 1700 mg/100 ml, which is higher than
in any of the others. This species is now distributed in the southern Hi-
malaya. It is necessary to introduce it to other seabuckthorn production
regions and it is good material for breeding.

Hippophae thibetana Schlechtend is distributed in grassland,
meadow, and riverbanks in Qinghai, Gansu, Tibet, Sichuan (China),
Sikkim, Nepal, and northern India at altitudes of 3000—5200 m. It is
a short species with a height of 8—60 ¢cm and few thorns. The plant
can withstand cold and grows well in grassland with an annual average
temperature of 0°C. From Tables 12.3 and 12.4 H. thibetana can be seen
to have, the largest berry and the richest juice. Although the content of
vitamin C is lower than in H. rhamnoides L. ssp. sinensis, the content of
pulp and seed oil is higher, so it is useful for producing oil. It is convenient
to pick and suitable for close planting. In alpine mountains and plateau
grassland this species has both economic and ecological significance and
is a precious resource for cultivation and breeding.

Hippophae neurocarpa S.W. Liu et T.N. He is grown in the river val-
leys or plateau at altitudes 2800—4300 m in Qinghai, Gansu, Sichuan, and
Tibet. Tables 12.3 and 12.4 illustrate that this species has the smallest
berries, little juice, and a low content of sugar, organic acid, and vitamin
C. The pulp and seed, however, contain oil of which the unsaturated fatty
acids account for more than 75 per cent. Its pulp oil content of linoleic
and linolenic acid is higher than that of other species. In areas above
3500 m, where it is difficult to find trees other than the willow, H. neu-
rocarpa can grow well to a height of 3 m. Moreover, it can resist strong
wind and forms mass natural groves, so it has important ecological value.

All the seven species and sub-species have their own advantages and
are a precious resource for introduction and breeding. Because of the rich
juice and vitamin content, H. rhamnoides L. ssp. sinensis and L. ssp.
yunnanensis and H. salicifolia are suitable for making soft drinks and
other products. With their high content of oil, H. rhamnoides L. ssp.
turkestanica and H. thibetana are suitable for oil production, as are
H. rhamnoides L. ssp. gyantsensis and neurocarpa. Each has different
ecological adaptability and can be grown in quite different natural con-
ditions in the Hindu Kush-Himalaya.

The Present Situation and Prospect
of Seabuckthorn Exploitation

China was the first country to use seabuckthorn berries. In ancient times
under the Tang Dynasty, a book named Si Bu Yi Dian described seabuck-
thorn berries as a medicine. Similar descriptions are to be found in an-
cient Mongolian medicine and Tibetan medicine.
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Present Situation

Since 1983, some provinces and autonomous regions of north, north-
west, and southwest China, such as Shanxi, Shaanxi, Neimeng, Gansu,
Qinghai, Sichuan, and Xinjiang, have begun to exploit seabuckthorn with
good results. Now, the exploitation of seabuckthorn is not only a way to
develop the mountain region economy, but also a promising integrated
enterprise.

According to statistics, the total natural seabuckthorn area in China
is 670,000 hectares and 49,000 hectares are scattered in the east Himalaya
(including east Tibet, west Sichuan, northwest Sichuan, and northwest
Yunnan). A recent survey shows that about 22,000 tons of seabuckthorn
berries lie hidden and undeveloped in the east Himalaya.

By the end of 1987, 150 seabuckthorn processing plants were built in
China. The primary processing (such as the crushing and concentration
of juice) is done in the places of origin. The product is then transported
to big cities for further processing. For example, in western Sichuan,
three primary processing plants (located in Xiaojin, Jinchuan, and Muli
counties) produce raw products and sell them to Chengdu, Chongeing,
Wuhan, and other cities where products such as soft drinks, wine, jam,
juice and medicine are made and sold in the market.

Economic and Ecological Benefits

Seabuckthorn exploitation has made farmers who live in the moun-
tain regions richer and the many processing factories bring in income.
From 1985 to 1987, along the middle reaches of the Yellow river, farm-
ers earned an annual income of more than five million yuan by pick-
ing seabuckthorn berries. For example, there is a small village with
42 farmer households in Fangshan county, Shanxi province. In the au-
tumn of 1984, each household got an income of 160 yuan by selling
seabuckthorn berries. In Qingshui county, Gansu province, there is an
alcohol distillery which was running at a loss until it turned in 1983
to the production of seabuckthorn products. In 1985 it met the deficit
and by 1987 had made a profit of 164,900 yuan. In Sichuan province
seabuckthorn exploitation came later but still did well. Table 12.5 gives
the statistics.

Besides profitability, the ecological benefit is very important. China
now has a vast programme of shelter forest in northeast, north and
northwestern China. After many years of practical experiments, forestry
experts believe that shrubs must be planted first in the shelter forest
system, of which seabuckthorn is the most important. The main step in
harnessing the mountains and rivers of Youyu county, Shanxi province,
has been to plant seabuckthorn shrub on a large scale. Since the 1950s
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more than 15,000 hectares of seabuckthorn shrub have been established
in the county and water and soil has been controlled to a high degree.

Problems

At present, seabuckthorn berries are collected from natural forest shrubs.
It is difficult to pick the berries from trees because of the many thorns
on the stems and branches. Some farmers fell the trees in order to pick
the berries. Such a method damages the seabuckthorn resources.

Seabuckthorn plant is a dioecious plant. In the natural forest, the
ratio of male to female is not equal. The quantity of males is often higher
and the female plants are scattered and difficult to harvest.

In the east Himalaya, specially in east Tibet and western Sichuan,
most of the seabuckthorn resources are far away from transportation and
cities, making it difficult to exploit seabuckthorn resources fully. ‘

In order to best use these resources the Chinese government has
formulated a policy to protect resources and set up new plantations. The
main belongs to the state, which is collectively or individually owned;
protect seabuckthorn groves; give hill forest and wasteland to orchards
and farmer households and contract with them; grant benefits to who-
ever reforests, and this cannot be changed for 50 years; forbid felling of
seabuckthorn trees or digging it out for cultivation; and strictly enforce,
the forest law and water and soil conservation regulations.

Through the efforts of the last five years more than 150,000 hectares
of seabuckthorn groves have been set up in north and northwest China.

Seabuckthorn is a new horticultural crop with tremendous potential.
It is and will be playing an important role in making mountain farmers
richer and sustaining the stable development of mountain regions. There
are rich resources of Hippophae in the Hindu Kush-Himalaya Region. It
is suggested that the countries of this region work out a programme to
survey their resources and exploit them.
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