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Abstract 

Authors made experiment and study on introduction of seabuckthorn and its bio-ecological Characters at Ansai and Wuqi county Shaanxi Province in semiarid loess region in 1994-2005. Through introduced more 20 fine form of seabuckthorn from different geographical source in China, introduced 12 fine species of seabuckthorn from Russian. 5 species of eco-economical form and 3 species of economical form was selected. The former have characters of fast growth, thick canopy, developed roots and bigger fruit (diameter of fruit reach 0.8~0.9cm, weight per 100 fruit is 22~31g), fruit yield of one plant is 2~3.5kg, higher Vc and oil content. Its ecological and economic properties are better than native wild seabuckthorn, but it has short fruit stalk and branch thorn. This form is fit for large-scale planting on gully and slope of hilly region. Introduced 3 fine species of Russian seabuckthorn (Orange, Ajula, Zirianka) were tentative selected. Its diameter of fruit is 0.9~1.3cm, weight per 100 fruit is 45~52g, fruit stalk 4~6.5mm, being 2~3, 6~7 and 4~6 times of that of local Chinese seabuckthorn respectively. Fruit yield of one plant is 2~4kg, and few or no thorn. Their resistibility and adaptability especially to dry and high temperature are worst than that of local Chinese seabuckthorn, so their growth is slower, fruit mature early. Experiment shows that fine Russian seabuckthorn species introduced directly to semi-arid loess region can，t obtain better results, while crossbreed of Russian seabuckthorn with Chinese seabuckthorn has better adaptability in this region, but its transmissibility is not stable. So it is necessary to selection and breeding further crossbreed with fine inheritance stability. This is an important direction for selection and breeding fine seabuckthorn species in semiarid loess region.
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Having characteristics of strong adaptability to environment, easy propagation, high ecological, economical and social benefits, seabuckthorn(Hippophae rhannoides h.) is a fine tree species of breaking wind and fixing sand, conserving soil and water and improving ecological environment as well as a rare plant resource of having luxuriant nutrition and medical care values.  Construction of seabuckthorn resource is regarded as a fundament of seabuckthorn trade sustainable development along with the deep development of comprehensive processing and utilizing seabuckthorn resource in China in recent years. Now, seabuckthorn planted in the country is generally wildlife plant forms having the characteristics of little fruit, more thorns, difficult harvest and low output. To introduce，select and breed the improved seabuckthorn varieties is becoming one of the main projects of the national seabuckthorn scientific research. According to the content of research projects given by the Committee of Shaanxi Science and Technology and the Ministry of Water Resources，seabuckthorn experimental team of Institute of Soil and Water Conservation of the Chinese Academy has developed the introducing, selecting and breeding seabuckthorn experimental research in Wuqi and Ansai counties of Shaanxi province from 1993 and some results are obtained. The experimental research are introduced as follow as:

1 Natural condition of experimental region for introducing seabuckthorn species
Wuqi experimental area lies in the northwest of Wuqi county, geographical location is north latitude 36 o 41＇~37 o 24＇east longitude 107 o 36＇~108 o 32＇, belongs to girder- hill shape region of Luohe headstream, vegetation belongs to shrub-prairie region of temperate zone. Altitude is 1365~1650m. Soil is loess loam. Mean annual temperature is 7.5℃,and the lowest is -27℃,the highest is 35.5℃. Mean annual precipitation is 380mm，non-frost duration is 120 days. Ansai experimental area lies in the loess hilly and gully region of Ansai county, Shaanxi province，geographical location is north latitude 36 o 43＇~36 o 46＇，east longitude 109 o 14＇~109 o16＇，vegetation belongs to forest-prairie region of temperate zone. Soil is loess loam. Altitude is 1013~1431m. Mean annual temperature is 8.8℃, non-frost duration is 159 days. Mean annual precipitation is 531.4mm，the dry index is 1.14.  There are natural seabuckthorn forest and larger area of seabuckthorn plantation in Wuqi and Ansai counties, which need to be improved and renewed by means of inheritance.

2 Material and measures
We have introduced 20 fine seabuckthorn forms of different geographical seed sources and 14 fine seabuckthorn breeds of bigger fruit and non-thorn from Russia, meanwhile, analyzed their ecological adaptability and varied characteristics of bio-ecology and inheritance contrastively and brought up fine seabuckthorn species of eco-economical and economical forms suitable to the semi-arid loess hilly region.  The experimental plot area is 20~60m2,density of plants is 3m×1m. The measures of fine seabuckthorn introduction and selection usually use the genealogy selection. Selecting fine individual seabuckthorn from the gene resource of introduced fine seabuckthorn species for sexual reproduction and clone, then conducting the experiment of breed selection, we can bring up fine seabuckthorn species having the characteristics of fine inheritance, strong adaptability, high output and quality. 

3 Results and analysis

3.1 Introducing, selecting and breeding of eco-economic form fine seabuckthorn species

There are serious soil and water loss, frail ecological environment and exiguous vegetation in the semi-arid region of loess plateau. Seabuckthorn has strong vitality in the waste gully and slope of the region. In order to establish high yield and fine quality seabuckthorn forest rapidly and develop seabuckthorn industry successively, the objective of introduction and selection of fine seabuckthorn must give priority to eco-economic fine seabuckthorn forms and give attention to economic seabuckthorn forms development. In order to carry out the objective, to survey widely and collect abundant seed resource of Chinese seabuckthorn subspecies is a basic work.  By means of collecting fine seabuckthorn species of 8 provinces (municipalities) of northern China from the year of 1985 to 1998 including Fu and Huanglong counties of shaanxi province, Weiyuan county of Gansu province, Datong and Guide counties of Qinghai province, Chifeng city of Inner Mongolia municipality, Youyu and Zuoyun counties of Shanxi province, Zhuolu county of Hebei province, Guyuan and Jingyuan counties of Ningxia municipality, Hetian county of Xinjiang municipality, we have analyzed and selected the fine seabuckthorn species which can satisfied the requirement of transmissibility in the above experimental region, and have analyzed contrastly the height above sea level, soil property, illuminative and biological conditions of the introducing regions. The seed resources region lies in north latitude 35o~45o,which is similar to the natural condition of experimental region. The experimental results have showed that the introduced subspecies of Chinese seabuckthorn are better in two areas of Wuqi and Ansai counties，have stronger adaptability and grow normally in the regions，but still have difference in nutrition and economic properties(tab.1). The nutrition and economic properties comparison of introduced eco-economic seabuckthorn species growing better in Ansai and Wuqi counties are showed in Tab.1.2. The results have showed that the seabuckthorn nutritional properties of the western species sources such as Weiyuan of Gansu province and Huanglong and Fuxian of Shaanxi province seabuckthorn species are generally better than eastern species resources such as Jianping of Liaoning province and Zhuolu of Hebei province. These plants are higher (3~3.4m) and have advanced roots (the roots of 3~5 years can elongate 3~4m)， their roots have strong capability of reproduction (the plant of 3 years old can reproduces 5~10 seedlings by rooting). Seabuckthorn species introduced from the east has bigger fruit, the fruit diameter is 0.7~0.9cm, fruit yield of a plant is 2~35kg. According to the contrastive analysis on stem, leaf and fruit nutritional components of seabuckthorn showed in tab.3, the species introduced from Weiyuan of Gansu province has high Vc content. Its crude fat content in the leaf, stem and fruit of each region is also high.

Tab.1     Growing situstion of Chinese seabuckthorn of Eco-economic type 

	No.
	Source of seeds
	Site condition
	Height of plant

(m)
	Crown

(m)
	Diameter at butt end

(cm)
	Number of thorn on 10 cm branch

	GW1-34
	Weiyuan,Gansu
	 Shade slope
	3.3
	1.7×1.8
	5.6
	2

	SF2-8
	Fuxian,Shaaxi
	 Gully slope
	3.4
	1.9×3.1
	5.4
	2

	CK
	Wuqi ,Shaanxi
	 Shade slope
	3.2
	1.5×1.6
	4.3
	5

	SH2-2
	Huanglong,shaanxi
	 Semi-sunny slope
	     2.7
	   2.1×2.3
	     4.9
	1

	HZ7-4
	Zhuolu,,Hebei
	 Semi-sunny slope
	2.6
	2.0×1.8
	5.5
	3

	LJ12-6
	Jianping,Liaoning
	Semi-shade slope
	2.5
	1.8×1.9
	4.5
	3

	CK
	Ansai, Shaanxi
	 Semi-shade slope
	2.8
	1.9×2.2
	4.6
	6


Note: Surveyed seabuckthorn is 6 years of stands. 
Tab.2   Fruit phenotype character of Eco-economic type of Chinese seabuckthorn

	No.
	Shape of

fruit
	Color of

fruit
	Taste of

fruit
	Length of

Fruit stalk

(mm)
	Diameter 
of fruit

(mm)
	Weight of 
100 fruits

(g)
	Fruit yield of
  per plant

(kg/plant)

	GW1-34
	oblate
	  orange
	  sweet
	2.0
	8.0~9.0
	31
	3

	SF2-8
	oblate
	  yellow
	  acid
	1.9
	7.0~8.0
	22
	2

	CK
	oblate
	orange
	acid
	    0.9
	4.6~5.0
	6.7
	0.15

	SH2-2
	oblate
	orange
	acid- sweet
	    1.5
	7.0~8.0
	22
	1.8

	HZ7-4
	oblate
	yellow
	Sweet- acid
	    1.4
	8.0~9.0
	24
	3.5

	LJ12-6
	oblate
	orange
	acid- sweet
	    2.0
	7.0~7.5
	26
	2

	CK
	oblate
	orange
	acid
	    1.0
	5.0~6.0
	7
	0.2


Tab.3   The fruit nutritive compositional analysis of Chinese seabuckthorn 

	No.
	Source of seeds
	Vc
(mg/100g fruit juice)
	Total of 
organic acid (%)
	Crude fat
 (%)
	Crude protein 
(%)
	Total soluble sugar
 (%)

	GW1-34
	Weiyuan of Gansu
	1377.8
	12.30
	10.22
	1.65
	10.42

	CK
	Wuqi
	1295.2
	13.20
	9.86
	0.98
	9.86


   We have selected 5 better species of eco-economic seabuckthorn forms through the research of nutritional and economic properties variation of 800 plants, 20 species fine seabuckthorn forms.  The number and source of seeds are that No. GW1-34 is from Weiyuan of Gansu province, No. SF2-8 is from Fuxian of Shaanxi province，SH2-2 is from huanglong of Shaanxi.  No. HZ7-4 is from zhuolu of Hebei province, No. LJ12-6 is from Jianping of Liaoning province. Nutritional and economic properties of these fine forms are obvious better than the contrast (Tab.1, 2, 3). To observe from economic properties, their fruits are bigger than wild Chinese seabuckthorn and the fruit diameter is 0.8~0.9cm, the weight of per 100 fruit is 22~31g, the fruit yield of per plant is 2~3.5kg, the amount of fruit oil is 6%~8%. Wild seabuckthorn species has strong adapatability to environment, but their fruits are small, the output is low, diameter of fruit is 0.4~0.6cm, weight of per 100 fruit is 6~7g, fruit yield of per plant is 0.15~0.2kg. Therefore, the 5 fine seabuckthorn forms are better than the local wild seabuckthorn and may be breed and extended gradually.
3.2 Introducing, selecting and breeding experiment of economic seabuckthorn form Russia

In order to select and breed fine seabuckthorn species for different objectives in the semi-arid loess hilly region, establish intension plantation and commercial base rapidly and high effective productive systems of product process and resource cultivation, fine economic seabuckthorn forms must be introduced and selected fleetly. Some remarkable results in the aspect of selecting and breeding new seabuckthorn species have been obtained in Russia. Adopting the breeding measures of synthesis，physical and chemical inducing change and multiploid，the Russian has breed 60 fine seabuckthorn species for 70 years and which is regarded as the first one in the word. In the period of 1995~2000 years, Institute of Soil and Water Conservation belonging to the Chinese Academy and the Ministry of Water Resources has introduced 4 kind of Russian Buliyate fine seabuckthorn species of Ajula, Orange, Ayaganka and Musike(male) from Qiqihaer Horticulture Institute, cross varieties of Russian Qiuyisike with Chinese seabuckthorn and Mongolia Wulangemu with Chinese seabuckthorn from Dengkou of Inner Mongolia municipality and Russian Cuyi, Qiuyisite with Chinese seabuckthorn respectively from Fuxin city of Liaoning province in 1997.  10 species of big fruit and no thorn fine seabuckthorn were introduced from Novosibirsk Russia in 1998~2005. The experiment results show that the introduced fine Russian seabuckthorn species has better economic properties, worse nutritional properties, slower growth and lower plant form than the Chinese wild seabuckthorn. The main reason is that the introduced fine Russian seabuckthorn has lower adaptability and resistant capability, especially lower resistant capability to dry, high temperature in summer and plant diseases and insect pests. The introduced Russian seabuckthorn planting in Ansai dry field has 60% of survival seedlings in the first year, 40% and 20%~30% in the second and the third years respectively. A part of survived plants of Ayaganka has died gradually after 2~3 years. Chinese seabuckthorn subspecies and Russian seabuckthorn   are faster in germination and emergence of seedlings. In general, if water and heat condition is suitable, seed begins to imbibe after 2~4 days, there was emergence of seedling after 7~14 days. The lowest soil moisture for seed sprouting of Chinese seabuckthorn is 6%~8%, optimum is 15%~20%. The soil moisture for seed spouting of Russian seabuckthorn is higher than the former. Chinese seabuckthorn grows fast, its resisting cold，drought and poor fertility gradually strengthens after 2 years.  In the semiarid loess region of Wuqi and Ansai County, Chinese seabuckthorn still grew very well and had vigorous growth on the steep-slop in drought years (annual precipitation was 188~275mm), but growth and adaptability of introduced Russian seabuckthorn were weak.  In dry winter, Russian seabuckthorn had die-shoots at seedling or mature stage, after fruiting, it has defoliation and fruit matured early (20 June to 20 July) and some fruits dropped after maturation. But the cross varieties of Russian seabuckthorn with         Chinese seabuckthorn grow well. Compared the former 4 species, the preservation and growth potential of Orange seabuckthorn species is best and the second is Azula and Zirianka. The plants of introduce seabuckthorn species generally come into leaves after blossoming in April and grow rapidly， the fruit becomes bigger gradually in the period of May to June. The fruit becomes ripeness in August, earlier than Chinese seabuckthorn.  Russian seabuckthorn species start to grow fruit in the fourth year and abundant fruits in the fifth year. Its fruit yield of per plant is 1.5~3.5kg. The results in Tab.5 show that individual plant such as No. 95-B3, No.95-C and No.98-D has better economic properties in the Azhula species. Diameter of the fruit is 9.2~13mm, weight of per 100 fruit is 45~52g and length of fruit stalk is 4~6.5mm, these are respectively 2~3, 6~7 and 4~6 times of local wild Chinese seabuckthorn (Tab.4,5,6).  Russia seabuckthorn has the characteristics of big fruit, no-thorn and high yield, quality and contents of oil and absorbable substance， which are just important genetic materials of introducing and selecting economic seabuckthorn forms and the need of improving the Chinese seabuckthorn. According to the complementary principle of parent advantages, we can breed seabuckthorn species of high output and quality, clonal and economic forms. Meanwhile, these species have Russia seabuckthorn’s fine characteristics of big fruit, no-thorn and high content of plant oil as well as Chinese seabuckthorn’s fine characteristics of adaptability, strong resistance, high content of absorbable substance such as Vc by means of crossbreeding to combine fine inherited gene.  The adaptability and growth potential of cross varieties of the Russian seabuckthorn with Chinese seabuckthorn are all well.  Height of 4-years plant is 1.7~2.3m, length of new branch is 30~48cm, but measured properties vary largely and stability of inheritance should be observed successively.
Tab.4    Growing situation of introduced seabuckthorn from Russia  （2003年）
	No.
	Name of introduced varieties
	Source
	Height
 of plant

(m)
	Crown

(m)
	Diameter

at butt end

 (cm)
	Thorn number
 of branch

	95-B
	Orange
	Ulan-ude
	1.7
	1.3×1.4
	2.0
	None

	95-C
	Ajula
	Ulan-ude
	2.4
	1.4×1.6
	2.4
	Few

	98-D
	Zirianka
	Novosibirsk
	1.8
	1.2×1.4
	2.8
	Few

	CK
	Chinese seabuckthorn
	Ansai,China
	2.8
	1.9×2.2
	3.9
	6


Tab.5    Fruit phenotype character of introduced seabuckthorn from Russia

	No.
	Name of introduced varieties
	Shape 
	Color 
	Taste
	Length 

of stalk

(mm)
	Diameter 
 (mm)
	Weight of 
100 fruits

(g)
	Fruit yield of  per plant

(kg/plant)

	95-B
	Orange
	cylinder
	Orange
	Acid sweet
	5.4~6.5
	8.9~10
	44.5~50.3
	1.5~3.0

	95-C
	Ajula
	cylinder
	yellow
	Sweet acid
	4.0~5.5
	9.2~13
	48.1~52.0
	1.5~2.0

	98-D
	Zirianka
	cylinder
	Orange
	Acid sweet
	4.0
	9~11.0
	46.0
	1.6~3.5

	CK
	Chinese seabuckthorn
	oblate
	Orange
	acid
	1.0
	3.8~4
	7.1
	0.2~0.23


Tab.6  The fruit nutritive compositional analysis of introduced Russia seabuckthorn 

	No.
	Name of introduced varieties
	Vc
(mg/100fruit juice)
	Total of 
organic acid (%)
	Crude fat
 (%)
	Crude protein 
(%)
	Total soluble sugar
 (%)

	95-B
	Orange
	345.9
	8.45
	6.50
	1.46
	5.50

	95-C
	Ajula
	388.9
	7.56
	7.45
	1.84
	6.80

	98-D
	Zirinka
	365.7
	7.83
	8.79
	1.75
	7.46


From the results of introducing experiment in Ansai showed that the effect of introducing Russia fine seabuckthorn species to the semi-arid loess hilly region directly is worse but to Ansai through introduction and domestication in transitional region is better.   Fine seabuckthorn seeds from Siberian region of Russia are sowed for continuous 3 years in the duration of 1993~1995 year, the rates of germination and seedlings are 40%~50% and 30%~35% respectively. The young plants grow slow, have poor potential of growth and are 6~10cm high in the same year. Most young plants have died from the disaster of freeze and drought during winter and there are few survival plants in Ansai now. The main reason is that there is larger difference on geographical location and environmental condition between Russia and Ansai loess hilly region. Siberia and Wulanwude’s geographical locations of Russia are north latitude 51º~53º belonging to high cold region and Ansai loess hilly region is north latitude 36º.  Better introducing results can be obtained if Russia fine seabuckthorn species breeds are introduced to Fuxin (north latitude 42º) of Liaoning province and Qiqiha’er (north latitude 47º) of Heilongjiang province as introducing transitional regions then middle latitude region (north latitude 40º).  Experiment shows that fine Russian seabuckthorn species introduced directly to semi-arid loess region can，t obtain better results, while crossbreed of Russian seabuckthorn with Chinese seabuckthorn has better adaptability in this region, but its transmissibility is not stable. So it is necessary to selection and breeding further crossbreed with fine inheritance stability.  This is an important direction for selection and breeding fine seabuckthorn species in semi-arid loess region (Tab.7,8,9).
Tab.7        Phenotype character of crossbreed first generation（F1）of 

Russian seabuckthorn×Chinese seabuckthorn
	No.
	Name
	Introduced region
	Height of plant
	Crown
	Thorn number of 10 cm branch
	Fruit Diameter 
 (mm)
	Weight of 
100 fruits

(g)
	Fruit yield
of  per plant

(kg/plant)

	97-C1
	Qiuyisikea(♀) × Chinese seabuckthorn
	Dengkou of Inner Mongolia
	1.9
	1.4

×
1.9
	3
	8.5~8.0
	48
	3.2~3.6

	97-D5
	Qiuyisikea(♀) ×Chinese seabuckthorn
	Fuxin of Liaoning 
	2.3
	  1.9 

×
 2.0
	2
	8.5~8.3
	42
	3.0~3.5

	97-C5
	Wulangemu(♀) ×Chinese seabuckthorn
	Dengkou of Inner Mongolia
	1.9
	1.4

×
1.7
	3
	8.1~7.4
	31
	2.0~3.5

	02-A
	Orange(♀)

×Chinese seabuckthorn
	Ansai

Of

Shaanxi
	1.7
	  1.5

×

1.9
	2
	12.0~9.0
	41
	1.8~3.2

	02-B
	Agula(♀)

×Chinese seabuckthorn
	Ansai

Of

Shaanxi
	1.8
	1.4

×
1.9
	2
	11.0~9.0
	40
	1.9~3.8


Tab.8 Phenological period of introduced seabuckthorn in semi-arid loess region(2000~2004)

	No
	Name
	Date of bud breaking

(d./Mon.)
	Date of flowering

(d./Mon.)
	Date of fruit maturing

(d./Mon.)
	Date of Leaf falling

(d./Mon.)
	Growing days

	95-B
	Orange
	1/4~15/4
	16/4~30/4
	20/6~20/7
	15/8~15/9
	138~153

	02-A
	Orange  ×

Chinese seabuckthorn
	1/4~15/4
	16/4~30/4
	20/7~30/8
	20/10~16/11
	168~183

	CK
	Chinese seabuckthorn
	1/4~15/4
	16/4~30/4
	20/9~30/9
	1/11~30/11
	229~244


Tab.9   Adaptability of introduced seabuckthorn in Semi-arid loess region  （1995~2004）
	No
	Name
	Resistance to cold 
	Resistance to drought 
	Resistance to high temperature 
	Resistance to disease and insect

	95-B
	Orange
	Middle
	Weak
	Weak
	Weak

	02-A
	Orange  ×

Chinese seabuckthorn
	Good
	Middle
	Middle
	Middle

	CK
	Chinese seabuckthorn
	Good
	Good
	Good
	Middle


During the process of introducing, selecting and breeding fine seabuckthorn species, key techniques of planting and managing seabuckthorn should be given more attention to and done well.  To combine introduction to breeding and establish clone spike–picked gardens and multifunction seed gardens are necessary for doing well the work of selection, introduction, breeding and reproduction of seabuckthorn. It is important to grasp the techniques of dry-resistant nursing seedlings and twig and hard branch interposition in semi-arid loess hilly region because of serious drought of soil and atmosphere. Seabuckthorn plants are very frail in the phrase from germination to seedling, resistant capability of drought and high temperature on the ground surface is low and need the managerial measures of watering, overshadowing, scarifying, weeding and fertilization after seabuckthorn sowed and interposed. When the introduction seabuckthorn species garden is established, the density of plants should be grasped well, which distance between plants and row spacing are 3×1 or 3 ×2 better. The depth of planting is 0.4~0.5m 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-picked techniques.  It is also necessary for the improvement of their genetic quality gradually to establish high yield seabuckthorn garden and a base of breeding fine seabuckthron species where have a definite area and are intensively managed and to select fine seabuckthorn’s group, individual and material of inheritance and breeding ulteriorly.

4. Conclusion and discussion

4.1 We have selected 5 economic form seabuckthorn species from Chinese seabuckthorn subspecies through the introduction of 20 fine seabuckthorn species from 8 provinces (municipalities) of north China and the experiments of introduction and selection in Ansai and Wuqi of Shaanxi province. These species’ nutritional and economic properties are obvious better than local Chinese seabuckthorn, have the characteristics of fast growth, quick canopy density, developed root system, strong capability of root propagation, fruit diameter is 0.8~0.9cm and weight of per 100 fruit is 20~31g. Tibet and rib-fruit seabuckthorn has worse introducing results in local region.

4.2 Growth potential of Orange, Azhula and Zirinka are better in the introduced fine Russian seabuckthorn species. Diameter of fruit is 0.9~1.3cm. Weight of per 100 fruit is 45~52g. The fruit diameter, weight of per 100 fruit and length of fruit stalk are 2~3, 6~7 and 5~6 times of local wild Chinese seabuckthorn respectively. The introduced Russian seabuckthorn species have lower adaptability and resistance than Chinese seabuckthorn, which genetic quality can be improved gradually through crossbreeding ulteriorly.  Russian crossbreed seabuckthorn has better growth potential and strong adaptation, but the properties are varied.  The stability of inheritance should be farther studied. So it is necessary to selection and breeding further crossbreed with fine inheritance stability. This is an important direction for selection and breeding fine seabuckthorn species in semiarid loess region.

4.3 To introduce Russian fine seabuckthorn species to Ansai semi-arid loess hilly region directly, Worse effect will be obtained and better introducing results can be obtained if Russia fine seabuckthorn species is introduced to the site where latitude is close to Russia and then middle latitude region (about north latitude 40º).
It is needs to shorten the breeding period of fine seabuckthorn species through crossbreed and other breeding measures further more. Meanwhile, it is also need to breed seabuckthorn in order to extend and plant large area of fine seabuckthorn species in semi-arid region of loess plateau more better for the improvement of ecological condition, conservation of soil and water and development of economy.
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