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SUMMARY 

The Loess plateau is the main region of distribution of the Chinese seabuckthorn subspecies. Over the years, 
seabuckthorn forest has been planted for the environmental conservation in a large area in this region. It is 
generally wild forms, having the characteristics of small fruit, more thorns, difficult to harvest and low 
fruit output. In order to solve the problem of deficiency of fine varieties of seabuckthorn in the area of 
northwest, northeast and north China (including the Loess plateau), during the experiment of 10 years, 20 fine 
forms of seabuckthorn had been introduced in this area from Russia. We have tentatively selected 9 fine 
varieties of seabuckthorn and developed 7 experiment bases in the "three north areas" and Loess plateau. 
They have the characters of fine growth, adaptation and higher fruit yield. Then, the development of crossbred 
varieties for new generation for wide adaptation was made through crossbreeding of Russian seabuckthorn 
(female) with Chinese seabuckthorn (male). On the basis of the introduction experiments and evaluation on its 
introduction results in regions of "three north areas" and Loess plateau, and other regions of China, 4 
ecological regions for mass cultivation have been advanced. It is an important direction to breed and introduce 
the hybrids of Russian seabuckthorn with Chinese seabuckthorn in the region for the cultivation. 

Keywords: Areas of northwest, northeast and north China ("three north areas"), Loess plateau, Russian 
seabuckthorn varieties, Introduction, Selection and Breeding. 

 

INTRODUCTION 

Seabuckthorn is a multipurpose plant of high altitude cold regions of China and Himalayas and Europe (Singh, 
2003). Fruits and leaves are quite rich in vitamins and anti-oxidants (Kallio et al, 2002), therefore, it has health 
protection values. Its medicinal values were discovered by Tibetan doctors, as described in Tibetan System of 
Medicines as early as 8

th
 century. It has been widely harnessed for its rich nutritional values of fruits in health 

food, cosmetics and medicines in China, Russia and Europe. However, China has shown the ecological 
potential in controlling soil erosion and providing greenery in dry mountains, besides conservation of 
biodiversity and wild life (Rongsen, 1992). 

In order to solve the problem of scarcity of improved seabuckthorn varieties in the area of northwest, northeast 
and north China ("three north areas", including the Loess plateau), China had undertaken the project assigned 
by Ministry of Water Resources for the introduction of Russian seabuckthorn varieties, and a Cooperation 
Research Project between China and Russia in 1997-2006. Through the experiment of 10 years, 20 varieties 
of seabuckthorn from Russian had been introduced in the "three north areas". We have tentatively selected 9 
fine seabuckthorn varieties for evaluation in the 7 experimental sites in this area. They have characters of fine 
growth, resistance and higher fruit yield. It has produced good ecological, economical and social benefits. It 
has important significance for developing large-scale cultivation and quality seabuckthorn forests and orchards 
in the "three north areas" and Loess plateau area, for developing local economy. 

MATERIALS AND METHODS 

Experimental Area and Climatic Conditions 

The 20 seabuckthorn varieties with large fruit and thornless had been introduced from Novosibisk, Moscow 
and Ulan-Ude of Russia during 1995-2004 (Table 1). 
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Table 1 – Natural Local Conditions of Seed Source Areas of Russian Seabuckthorn in Russia 

Variety 
Longitude 

and 
latitude 

Annual 
precipitation 

(mm) 

Altitude 
(m) 

Mean annual 
temperature, 

0
C 

Annual 
sunshine 

(h) 

Drying 
index 

Non-frost 
duration 

(d) 

Novosibirsk 
E82°002 
N55°102 

400-550 200-650 0.1 and 3.0 1627 0.8-0.7 90 

Moscow 
E37°342 
N55°452 

500-600 156 3.6-4.0 1538 2.0-0.5 95 

Ulan-Ude 
E107°02 
N51°072 

240 400 1.7-1.9 2472 1.3 97 
 

The fine varieties of seabuckthorn had been introduced at 7 different experimental sites in the "three north 
areas" (Qiqihaer, Fuxin, Dalian, Huhehaote, Eerduosi,Wuqi, Ansai) in China. These regions belong to moist, 
semi moist and semi-arid areas within dry temperate zone and temperate zone, respectively. There are natural 
forest and huge plantations of seabuckthorn in these regions (Table 2). 

Material Used 

We have introduced 20 thornless fine Russian seabuckthorn forms with large fruits from Russia. We analyzed 
their ecological adaptability and varied characteristics of bio-ecology and genetics, contrastively and brought 
up fine seabuckthorn forms suitable to these regions. The area of experimental plot was 20-60 m

2
 and 

plantation density of plants was 3 mxl m. The genealogy selection was used for measuring introduction and 
selection. 

Table 2 – Natural Conditions of Experiment Areas in China for Introduced Russian Seabuckthorn 
Varieties 

Introduced 
experiment 

area 

Longitude 
and 

latitude 

Altitude 
(m) 

Mean annual 
temperature 

0
C 

Annual 
Precipitation 

(mm) 

Drying 
index 

Annual 
sunshine time (d) 

Non-
frost 

duration 
(d) 

Qiqihaer 
E123°24' N 

47°08' 
200 4.7 374.9 1.30 2740 120-125 

Fuxin 
E 121 °48' 
N42°26' 

380 8.5 393.8 1.48 2718 150 

Dalian 
Е122°0Г 
N39°38' 

42 11.7 434.1 1.33 2763 169 

Huhehaote 
E111 °36' 
N40°52' 

1130 7.9 419.0 1.29 2877 127-133 

Eerduosi 
E110°09' 
N39°40' 

1400 7.3 348.1 1.30 3121 140 

Wuqi 
E108°32' 
N37°24' 

1365 8.6 463.9 1.10 2400 130 

Ansai 
E109°16' 
N36°51' 

1431 9.5 467.6 1.14 2416 159 

 

In order to select fine individual seabuckthorn forms as the gene resource for sexual reproduction and clone, 
we bred fine seabuckthorn varieties with the characteristics of fine inheritance, strong adaptability, high output 
and quality. Then, expanded experiment of selection was implemented. 

RESULTS AND DISCUSSION 

Through the experiment for 10 years, 20 improved forms of seabuckthorn had been introduced in the 3 north 
areas of China from Russia. The 9 fine seabuckthorn varieties and forms had been tentatively selected in this 
area. It included varieties of Russian seabuckthorn Zirianka, Druzhina, Red torch, Ivshca, Batanical garden, 
Buliyate, Panjielieyewa, Yalishanda and Non-seed seabuckthorn (Table 3). Then, hybridization for F1 
generation was made through crossbreeding of Russian seabuckthorn with Chinese seabuckthorn. On the 
basis of introduction, selection and breeding of seabuckthorn, we popularized and cultivated them, which has 
produced good early results. 
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The experiment result showed that the introduced fine Russian seabuckthorn varieties have better economic 
properties. The diameter of fruits was 9-14 mm, length of fruit stalk was 2-4 mm, weight of per 100 fruits was 
20-60 g and early fruit yield per plant was 0.9-3.1kg (Table 4). These values were 1.8-2.5, 1.3-2.7, 4.6-8.8 and 
3.8-6.2 times higher than local wild Chinese seabuckthorn, respectively. Russian seabuckthorn has the 
characteristics of larger fruit, no thorns and high yield. The quality, oil contents and active substances of 
Russian seabuckthorn varieties were higher than local wild Chinese seabuckthorn and therefore, they are 
important genetic materials for introduction and selecting economic forms for improving the Chinese 
seabuckthorn. 

Table 3 – Evaluation Results of Introduced Russian Seabuckthorn Varieties in China 

Name of 
varieties 

Plant 
height 
(cm) 

Crown 
(cm) 

Diameter at 
butt end (cm) 

Annual new 
top (m) 

Leaf length and 
width (cm) 

Adaptability 

Zirianka 140.6 78.9x91.6 2.7 37.8 5.60.9 good 

Druzhina 125.7 68.9x75.8 2.8 35.8 5.70.9 good 

Podruga 127.8 74.0x81.7 2.6 35.6 5.51.0 middle 

Sibirian 
Rumianes 121.9 71.1x84.1 2.5 35.4 5.50.9 middle 

Gold Cascad 123.4 75.0x85.4 2.7 32.1 5.91.0 middle 

Red torch 130.4 77.5x89.9 2.7 33.8 6.11.0 good 

Ivshca 128.2 75.4x85.4 2.6 30.6 6.00.8 good 

Omistaya 121.9 71.1x84.1 2.5 35.4 5.51.0 middle 

Zarnitsa 121.9 76.7x96.1 3.0 31.1 5.60.9 middle 

Botanical Garden 204.3 137.8x146 4.3 48.2 6.30.8 good 

Panjielieyewa 152.8 104.5x118.3 4.0 32.1 5.50.8 good 

Buliyate 195.5 180.0x187.5 5.3 40.2 6.11.0 good 

Yalishanda 166.0 125.3x146.5 3.2 38.6 6.10.8 good 

Non-seed SBT 125.0 95.0x102.0 2.6 22.8 5.60.9 good 

Orange x 
Chinese SBT 

201.7 196.2x226.0 4.0 33.3 5.60.7 fine 

Azhula x Chinese 
SBT 

204.6 171.2x194.2 5.2 33.7 5.70.6 fine 

Chinese 
SBT(CK) 

234.8 184.6x197.0 5.6 41.2 4.50.8 fine 

 

SBT: Seabuckthorn. 

But, the nutritional values of Russian seabuckthorn were lower than Chinese wild seabuckthorn. The height, 
crown and diameter at butt end of Chinese seabuckthorn were 1.5-2.5 m, 1.3xl.5 m, and 4-5 cm, respectively 
and these values were 1.2-1.9,13-2 and 13-2.2 times of Russian seabuckthorn. The main reason was that the 
introduced Russian seabuckthorn has lower adaptability and resistant capability, especially lower resistance to 
dry conditions and high temperature during summer, and also to plant diseases and insect pests. On the other 
hand, Chinese seabuckthorn has strong adaptability and higher content of vitamin C. The adaptability and 
growth potential of hybrid varieties of the Russian seabuckthorn and Chinese seabuckthorn are promising. The 
plant height of 4 years hybrid Orange x Chinese seabuckthorn was 1.7-23 m, while the length of new branch 
was 30-48 cm, diameter of fruit was 0.7-1.0 cm and weight of 100 fruits was 23-50 g. These properties and 
stability of inheritance should be observed successively. 

The experimental results have showed that the introduced varieties of Russian seabuckthorn have different 
performances at the 7 experiment bases, which belong to different latitude sites or ecological conditions 
(Tables 5-8). These different results were related to bio-ecology and inheritance of Russian seabuckthorn, and 
also varied environmental factors (water, heat, light and soil). We analyzed the effects of latitude, altitude, soil 
property, illumination and bio-ecological conditions of the introduced regions on Russian forms as compared 
with Russian seabuckthorn growing regions. 
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Table 4 – Characteristics of Fruits of Introduced Russian Seabuckthorn Varieties 

Name of varieties 
Fruit 

length 
(cm) 

Fruit 
breadth 

(cm) 

Length of fruit 
stalk (cm) 

Weight of 100 
fruits (g) 

Fruit yield 
(kg/plant) 

Zirianka 0.9-1.4 0.7-1.0 0.2-0.4 32.7-52 1.9-2.2 

Druzhina 0.9-1.3 0.7-0.9 0.2-0.4 26-40 2.7 

Podruga 0.8-1.1 0.7-0.9 0.3-0.4 30-39 2.3 

Sibirian Rumianes 0.8-1.1 0.7-0.9 0.2 32-41 0.9 

Gold Cascad 0.8-1.1 0.6-0.8 0.3 40 1.2-2.6 

Red torch 0.8-1.1 0.6-0.9 0.2-0.3 42 1.8 

Ivshca 0.9-1.3 0.7-0.9 0.4 60 2.9 

Omistaya 1.1-1.2 0.8 0.2-0.3 60 2.6 

Zamitsa 1.0-1.2 0.7-0.9 0.3 43 1.5-2.5 

Botanical Garden 1.1 0.8 0.3 45 1.6 

Panjielieyewa 1.4 1.0 0.3 46 1.9 

Buliyate 1.0 0.8 0.3 42 1.3 

Yalishandai 1.3-1.5 0.9 0.4 46-60 3.1 

Non-seed SBT 1.0 0.8 0.4 23-52 0.6-2.0 

OrangexChinese 
SBT 

1.0 0.9 0.3-0.5 31-50 2.1 

AzhulaxChinese SBT 0.7-0.9 0.9 0.4-0.5 23-52 0.6-2.0 

Chinese SBT(CK) 0.4-0.6 0.3-0.5 0.1-0.2 7-7.4 0.4-0.65 
 

SBT: Seabuckthorn. 

Table 5 – Performance and Fruit Characteristics of Russian Seabuckthorn Variety Zirianka and Chinese 
Seabuckthorn 

Year of 
growth 

Place/ 
Site 

Plant 
height 
(cm) 

Crown(cm) 
Diameter at 

butt end (cm) 

Thorns per 10 
cm of 

branch (cm) 

Fruit 
length 
(cm) 

Fruit 
breadth 

(cm) 

Fruit 
Yield per 

Plant 
(kg) 

Annual 
precipitation 

(mm)  

3-5 Qiqihaer 150.9 119x145 4.0 No thorn 1.1 0.8 2.2 374.9 

3-5 Fuxin 142.6 77.5x89.8 3.0 No thorn 1.4 0.9 1.3 393.8 

Chinese 
SBTCK 

3-5 
Fuxin 151.0 138.9x151 4.3 

2-4 
0.6-1.5 

0.6 0.4 0.2 393.8 

3-4 Dalian 138.6 54.4x67.3 2.0 No thorn 
   

434.1 

3-4 Huhehaote 122.2 45.5x48.2 1.7 No thorn 1.0 0.8 1.2 419.0 

2 Eerduosi 38.7 29.3x37 1.3 No thorn 
   

348.1 

3-5 Wuqi 148.1 74.0x84.1 3.5 
1.0-2.0 
0.2-0.8 

1.3 0.9 1.1 463.9 

3-4 Ansai 141.3 103.0x115.3 2.0 
1.0-2.0 
0.5-1.3 

1.0 0.8 1.0 467.9 

Chinese 
SBT(CK) 

3-5 
Ansai 250.7 130.3x151.3 4.8 

2.0-4.0  
0.8-2.0 

0.4 0.4 0.13 467.6 

 

SBT: Seabuckthorn. 

Table 6 – Growing Performance and Fruit Characteristics of Russian Seabuckthorn Variety "Ivshca" 
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Growing 
year 

Site 
Plant 

height, cm 
Crown, cm 

Diameter at 
butt 

end, cm 

Thorns and 
length of 10 

cm of branch, 
cm 

Fruit 
length, cm 

Fruit 
breadth, 

cm 

Fruit yield 
per 

plant, kg 

3-5 Qiqihaer 135.7 112.0x121.8 3.8 No thorn 1.3 0.9 2.9 

3-5 Fuxin 109.5 62.7x67.2 2.0 No thorn 1.2 0.8 2.0 

3-4 Dalian 153.3 53.4x72.6 2.1 No thorn 
   

3 Huhehaote 137.8 83.8x99.5 3.2 No thorn 1.0 0.8 1.8 

3 Eerduosi 65.0 56.0x62.0 1.0 No thorn 
   

3-5 Wuqi 156.2 72.7x91.8 4.0 
1-3  

0.5-0.9 
1.2 0.9 0.9 

3-4 Ansai 140.0 81.3x88.8 1.9 
1-3  

0.6-1.0 
1.0 0.8 0.7 

 

Table 7 – Growing Performance and Fruit Characteristics of “Zirianka” during different Growth Years in 
Qiqihaer 

Growing 
year 

Year 
Plant 

height, 
cm 

Crown, 
cm 

 

Diameter 
at butt 

end, cm 

Thorns 
and length 
of 10 cm 

branch, cm 

Fruit 
length 

cm 

Fruit 
breadth 

cm 

Fruit 
yield/ 

plant, kg 

Annual 
precipi- 
tation, 

mm 

Mean 
annual 

tempera-
ture, °C 

1 1999 67.7 5.0x14.4 0.5 No thorn - - - 413.5 4.6 

2 2000 73.7 39.5x44.0 1.0 No thorn - - - 344.7 4.3 

3 2001 80.3 58.2x72.5 1.9 No thorn - - - 248.9 4.4 

4 2002 118.0 99.5x116.3 3.3 No thorn 1.1 0.8 2.0 369.9 4.5 

5 2003 163.8 122.5x150.0 4.2 No thorn 1.1 0.8 1.1 600.2 5.2 

6 2004 171.0 135.0x169.0 4.6 No thorn 1.2 0.8 2.2 272.4 4.9 

 

Table 8 – Growing Performance and Fruit Characteristics of “Zirianka”during different Growth Years in 
Wuqi 

Growing 
year 

Year 

Plant 
height, 

cm 
 

Crown, cm 

Diameter 
at 

butt end,
cm 

Thorns in 10 
cm of 

branch, cm 

Fruit 
length, 

cm 

Fruit 
breadth, 

cm 

fruit 
yield / 

plant, kg 

Annual 
precipita-
tion, mm 

mean 
annual 

tempera-
ture, °C 

2 2000 60.5 9.0x19.5 1.0 No thorn - - - 398.6 8.6 

3 2001 93.8 37.5x41.8 1.7 No thorn - - - 538.6 8.8 

4 2002 134.8 68.0x83.0 2.5 1-20.5-0.8 - - - 522.2 8.6 

5 2003 168.7 106.9x112.5 4.2 1-20.5-0.8 1.0 0.8 0.5 590.8 8.3 

6 2004 169.5 72.3x85.3 4.9 1-20.5-1.2 1.0 0.9 1.0 335.1 8.4 
 

To introduce Russian fine seabuckthorn varieties, we selected Qiqihaer (N latitude 47°) of Heilongjiang 
Province of China, which is close to Novosibirsk (N latitude 55°), Moscow (N latitude 55°), Ulan-Ude (N latitude 
51°) and the best introducing results were obtained. The experimental results have showed that Qiqihaer is a 
suitable region for cultivation of Russian seabuckthorn. In this region, introduced Russian seabuckthorn forms 
had the characteristics of big fruit, no thorn and high yield. In the another experiment in regions of Fuxin (N 
latitude 42°) and Dalian (N latitude 39°) of Liaoning Province, Huhehaote (N latitude 40°) and Eerduosi (N 
latitude 39°) of Inner Mongolia, the better introducing results have also been obtained. These regions are also 
suitable for introducing Russian fine seabuckthorn. In these regions, the characteristics of introduced Russian 
seabuckthorn had some morpho-physiological changes, such as appearance of thorns, lower fruit size and 
yield are not very good. The result of introducing experiment in Ansai (N latitude 36°) and Wuqi (N latitude 37°) 
of Shaanxi province showed that introducing Russia seabuckthorn directly to the semi-arid Loess hilly region 
had worse effect. In these regions, however, introducing and domesticating Russian varieties in transitional 
regions, like Qiqihaer and Fuxin is better. The rates of germination and survival of seedlings of Russian 
seabuckthorn from Siberian region for continuous 3 years were 40 per cent -50 per cent during 1993-1995. 
The young plants grew slower, had poor potential of growth and its height was 6-10 cm in the first year. Most 
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of the young plants died from freezing injury and drought during winter, only there were few survivals. The 
main reason is that there is a huge difference in geographical location and environmental conditions between 
Russia and Ansai, Wuqi Loess hilly region of China. Therefore, the fine Russian seabuckthorn varieties 
introduced directly to semi-arid Loess region can't obtain better results. However, hybrids of Russian 
seabuckthorn with Chinese seabuckthorn have better adaptability in this region. This is an important direction 
for selecting and breeding of fine seabuckthorn varieties in semi-arid Loess region of China. 

During the process of introduction, selection and breeding of fine seabuckthorn varieties, proper techniques of 
planting and managing seabuckthorn were given more attention and done well. It is necessary to establish a 
germplasm banks and mother orchards at various locations for doing good work of introduction, selection, 
breeding and reproduction of seabuckthorn. It is important to grasp the techniques of dry-resistant nursing 
seedlings and twig, and hard branch interposition in "three north areas". The resistant capability of young 
seedlings of Russian seabuckthorn varieties in nurseries to drought and high temperature on the ground 
surface are very low therefore, proper attention to the managerial measures of watering, overshadowing, 
scarifying, weeding and fertilization are needed after seeds of seabuckthorn has been sown and interposed. 
After plantation of saplings, when the introduction garden is established, the spacing between plants and row 
was 3x1 m or 3x2 m. The depth of pits for planting was 0.4-0.5 m for maintaining definite soil water. The 
planting of seabuckthorn is better in earlier spring and last stage of autumn. After the planting of seabuckthorn, 
it is necessary to grasp the techniques of foster management, especially water and fertilizer management 
and scientifically fruit-picking techniques. In order to improve genetic quality, it is also necessary to 
establish high yielding seabuckthorn garden, where it have a definite area to select fine seabuckthorn 
group and individuals, and do breeding work. 

 

CONCLUSION 

The introduced fine Russian seabuckthorn varieties have better economic properties. The diameter of fruits, 
length of fruit stalk, weight per 100 fruits and fruit yield per plant of Russian seabuckthorn are 1.8-2.5,1.3-
2.7,4.6-8.8 and 3.8-6.2 times of local wild Chinese seabuckthorn forms, respectively. However, the adaptability 
to environmental conditions and the nutritional properties of Russian seabuckthorn are lower than the Chinese 
wild seabuckthorn. The height, crown and diameter at butt end of Chinese seabuckthorn are 1.2-1.9, 1.3-2.0 
and 1.3-2.2 times of Russian seabuckthorn, respectively. Qiqihaer (N latitude 47°) is suitable region for 
introducing Russian seabuckthorn. Fuxin (N latitude 42°), Dalian (N latitude 39°), etc. are also suitable region 
for introducing Russian seabuckthorn. Ansai (N latitude 36°) and Wuqi (N latitude 37°) are the possible region 
for introducing Russian seabuckthorn. It was important to hybridize the Russian seabuckthorn (female) with 
Chinese seabuckthorn (male) in this region. It will provide a reliable scientific basis for introduction, selection 
and breeding of seabuckthorn, step by step in a planned way. Russian seabuckthorn has an important 
significance for constructing large-scale high production and quality seabuckthorn forests and garden, and 
improving the environment of the "three north areas" and Loess plateau area, and developing local economy. 
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