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Abstract: Seabuckthorn(Hippophae rhamnoides) planting areas in the Three North areas (north, northeast and northwest China) include five planting zones of semi-humid forest prairie climate zone for eco-economic type of seabuckthorn planting in southern part of the Loess Plateau, semi-arid steppe climate zone for eco-economic type of seabuckthorn planting in central part of the Loess Plateau, arid desert steppe climate zone for ecological type of seabuckthorn planting in northern part of the Loess Plateau, semi-arid and semi-humid steppe climate zone for eco-economic type of seabuckthorn planting in northern Hebei and western Liaoning, and cold humid steppe climate zone for economic type of seabuckthorn planting in the northern part of Northeast China. The essential of the zonation of Five Zones is to avoid planless introduction of seabuckthorn. In every zone of so called Five Zones, respective planting objectives should be settled down, and suitable seabuckthorn species, subspecies and varieties should be planted according to the site conditions, seabuckthorn seed sources, and plus trees breeding. The cultivation centers, bases, stations and units should be established, and successful models of seedling and planting should be popularized. Only according to the principles of matching trees with suitable sites, and adjusting measures to the local conditions, can the destination be realized in practice. From the strategic viewpoints of solving eco-economic problems from seabuckthorn development in the Three North areas, every seabuckthorn center (including base, station and unit) must have its own genes conserving garden, standard plantation for popularizing, excellent seed and seedling nursery, and sufficient afforestation area for demonstration and spreading, and realize scientific layout and intensive planting, to harness the eco-environment, and promote the economic development and the social progress in the Three North areas in China.
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In the Three North areas (north, northeast and northwest China), the plants of Hippophae genus (hereafter as seabuckthorn) have been the main pioneering trees in the comprehensive watershed harnessing, the self ecological restoration, the conversion from cropland to forest and grass lands, and the Three North protection forests for a lot of years. Seabuckthorn planting and development have been not only become the important parts for regional environment harnessing and disaster prevention[
,
,
], but also occupied the market of medicine, health care products, beverage and cosmetics[
]. Using seabuckthorn products has being become a fashion in China, even the whole world for its multiple eco-economic functions since the 80th of the 20th century, and the fashion is still running now. Because of the different natural and social conditions in the Three North areas, the destinations for seabuckthorn planting also differ. Thus the species, subspecies or varieties of seabuckthorn should be arranged to adapt the different conditions to avoid the out-of-order seabuckthorn introduction. Only should we summarize and analyze the experiences and lessons, the sustainable development of seabuckthorn can be underway according to principles for acquiring the eco-economic benefits and the zonation of planting.

The planting and development of seabuckthorn must be paid more attention to the combination of native and introduced species in the Three North areas. It is a feasible way to using the native species of seabuckthorn in the rehabilitation. At the same time, the masses enthusiasm of planting, development and management in the project areas should be cheered up by introducing overseas good species. Through the processes of primary introduction, regional introduction and productive introduction, the suitable species of seabuckthorn can be selected according to the local site conditions, to avoid the serious losses through blind introduction. It is reasonable for the peoples favor for macro seabuckthorn, a kind of good cultivar of Hippophae rhamnoides ssp. Mongolica, as its big fruit, long fruit stem, high yield and easy pick method for the economic utilization. If the biological and ecological characteristics of seabuckthorn are ignored through casual and unprincipled introduction, the seabuckthorn introduction will destine to failure and the big economic losses will take place[
]。

The core for avoiding the out-of-order introduction of macro seabuckthorn is still a wheezy but pertinent topic which is matching the species for the suitable site conditions. It has been proved by years of seabuckthorn planting that the condition of the forest climate type, one of the five main climate types(Table 1), is suitable for seabuckthorn planting, but its planting benefits is low as there are more economic plants with high values in the areas of the type. So seabuckthorn in the area can be planted for gene preserving or decoration. The condition in the areas of desert climate type is too dry and rigor to plant seabuckthorn. Only the other three kinds of climate types, namely, forest prairie, steppe, and desert steppe, are very suitable both in ecological and economic benefits.

Tab.1  Suitability and utilization of seabuckthorn planting in different climate types in the Three North areas in China

	climate type
	dryness
	ecological suitability
	economic suitability
	utilization of seabuckthorn planting

	forest
	<1.0
	good
	bad
	gene preserve, greening, decoration

	forest prairie
	1.0~1.5
	good
	good
	ecological and economic benefits, especially for soil and water conservation

	steppe
	1.5~2.0
	good
	good
	ecological and economic benefits, especially for soil conservation, shelterbelt construction, and pasture protection 

	desert steppe
	2.0~4.0
	medium
	medium
	ecological and economic benefits, especially for shelterbelt construction, pasture protection 

	desert
	>4.0
	bad
	bad
	


The types of forest prairie, steppe, and desert steppe are the three kinds of climate type for seabuckthorn planting, and the areas can be divided into five seabuckthorn planting zones according to the location, climate and the utilization, that is, semi-humid forest prairie climate zone for eco-economic type of seabuckthorn planting in southern part of the Loess Plateau (Zone 1), semi-arid steppe climate zone for eco-economic type of seabuckthorn planting in central part of the Loess Plateau (Zone 2), arid desert steppe climate zone for ecological type of seabuckthorn planting in northern part of the Loess Plateau (Zone 3), semi-arid and semi-humid steppe climate zone for eco-economic type of seabuckthorn planting in northern Hebei and western Liaoning (Zone 4), and cold humid steppe climate zone for economic type of seabuckthorn planting in the northern part of Northeast China(Zone 5). On the whole, the five zones are distributed from southwest to northeast in China, with Zone 1 in the southeast, Zone 3 in the northwest, and Zone 2, Zone 4, Zone 5 stretching from southwest to northeast (Figure 1).
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Fig. 1  Sketch map of zonation of seabuckthorn planting in the Three North areas in China

1 Semi-humid forest prairie climate zone for eco-economic type of seabuckthorn planting in southern part of the Loess Plateau (Zone 1)

Zone 1 extends from Mount Qingling as its south border to Lingxia, Weiyuan, Longde, Qingyang and Yan’an as its north edge, and from Huangnan of Qinghai in the west to the Mount Taihang in the east, occupying basically the areas of rainfall from 500 to 600 mm. The important seed source for a subspecies—Hippophae rhamnoides ssp. sinensis or native Chinese seabuckthorn community are distributed mainly in Mount Longshan junior, Mount Ziwuling, Mount Huanglong, Mount Zhongtiao, and Mount Taihang, etc.

1.1 Planting objectives

The zone includes the loess tableland and gully region, loess hilly and gully region, loess terraced region, and alluvial plain, etc. There are more fruit species in the zone which is one of the most important fruit bases in China. Seabuckthorn should be planted in the crisscross gully areas with severe soil and water losses, far away from the farmer villages, for the main objective of soil and water conservation. At the same time, the suitable, valuable good species should not only be introduced to the region but be bred for the enthusiasm of masses both in planting and protection, as the site conditions here are better than the other regions. The ecological and economic benefits can be attained through the increase of value-added product of seabuckthorn by sweeping management and comprehensive utilization to the every organic parts of seabuckthorn. 

1.2 Breeding bases

As one of the important native distribution and artificial planting areas, the good seed sources and community types of so-called “Northwest types” [
] in Huanglong, Guanshanliang, etc, should be collected and popularized in production in Zone 1 with Xifeng, Yongshou as the representatives, and the key point for breeding should be paying more attention to the combination of selection, introduction and breeding for the good varieties of eco-economic type and economic type in the semi-humid region. Some stations have been established in Yongshou, Ansai, Qingshui, Tianshui, Xifeng, Pingliang, etc, in the zone. Yongshou, Ansai are located in Shaanxi Province, for the plantation in the loess tableland and gully region in central Shaanxi, and hilly region near north Shaanxi. The stations in Tianshui, Qingshui, located in Gansu Province, are faced for the plantation in the ridgy hilly region in the upper and middle reaches of the Weihe River. Xifeng and Pingliang stations are also situated in Gansu Province, for the rehabilitation in the tableland and gully region in east Gansu, and hilly and gully region in south Ningxia, located in the basin of Jinghe River.
1.3 Seedling

The seedling nurseries in Xifeng, Tianshui have used a set of open spraying equipments to increase the quality and quantity of seedling by cutting. However, most of the nurseries in the villages are still in the common practical field bedding type. The main task in the seedling production is the soil disinfection to prevent damping-off and other diseases and pest harms.
1.4 Planting models

Seabuckthorn can be planted in spring, summer and autumn through tree planting method due to the moderate water and temperature conditions, and the cutting stem planting method in autumn are advocated. The following are main four planting models suitable for production in the zone.
1.4.1 Model of protection forest with mixed arbor and seabuckthorn in the edge of the tableland: 5~8 rows of mixed trees of arbor and seabuckthorn belt along the head of gully are allocated. The species of arbor trees are Pinus tablaeformis, Platycladus orientalis, Robinia pseudoacacia, Populus sp., mixed with seabuckthorn in the form of tree by tree, or row by row, and in hole or level bench preparation method.
1.4.2 Model of protection forest of mixed arbor and seabuckthorn in the slopes of tableland or ridge: Platycladus orientalis, Pyrus betulaefolia and other xerophilous arbor species are selected for sunny slope planting, and Pinus tablaeformis, Robinia pseudoacacia for shady slope, mixed with seabuckthorn in block netted allocation.
1.4.3 Model of seabuckthorn protection forest for gully control: The trees are allocated along contour to block the water way, with interplant spacing of 1 meter and row spacing of 1~2 meter, mainly for the harnessing of gullies with “V” shape.
1.4.4 Model of seabuckthorn protection forest surrounding reservoir: The forest are densely planted in the circumjacent reservoir, above the normal water level, to decrease the kinetic energy of waves and prevent the surrounding sediments flowing into reservoir.
2 Semi-arid steppe climate zone for eco-economic type of seabuckthorn planting in central part of the Loess Plateau (Zone 2)

Zone 2 extends from Zone 1 as its south border to Yongjing, Yuzhong, Haiyuan, Huanxian, Jingbian, Yuling, Dongsheng, Tuoketuo as its north edge, and from Huangyuan of Qinghai in the west to the North Hebei in the east, occupying basically the areas of rainfall from 350 to 500 mm. The native seabuckthorn communities are distributed mainly in Mount Liupan, Mount Luliang, Mount Guancen, and Mount Wutai, etc. A lot of good Chinese seabuckthorn population and community exist in the areas.

2.1 Planting objectives

The most lands of the zone belong to the loess hilly and gully region, but sandlot or loess land covered by sand appear in the central and western part which is adjacent to the Mu’us sandlot. With the natural condition very bad, the economic base is so week that the three main poorest parts in China, namely Dingxi in the central Gansu, Xihaigu (Xiji, Haiyuan, Guyuan) in the south Ningxia, and western part of Shanxi, are all distributed here. The Platation areas of the National Project of “Seabuckthorn Plantation Project in the Arsenic Sandstone Region of Borders of Shanxi, Shaanxi and Inner Mongalia” covered most part of the zone. The demands for eco-construction and economic development in the zone are urgent, so it is suitable for the planting and development of seabuckthorn of eco-economic type.
2.2 Breeding bases

Dongshen, Jungar, Yuling, Wuqi, Dingxi, Lishi, etc, are the main seabuckthorn breeding stations in the zone, with Yuling and Wuqi for the southeast part of Mu’us sandlot, Dingxi for semi-arid loess hilly and gully region in central Gansu, Lishi for hilly region of west Shanxi, and Dongshen, Jungar for arsenic sandstone region in Inner Mongolia. The Northwest Type of Chinese seabuckthorn is suited for growing in the zone.
2.3 Seedling

The main growing seedling method includes rolling ridge, broadcasting just after rain, broadcasting in rain season, and growing seedling with covered materials for evaporation prevention[
], due to the dry climate in the zone.
2.4 Planting models

Planting in rainy day, and planting after cutting stem in autumn are the two main planting methods, for the consideration of dry weather in the zone. There are six kinds of main planting models.
2.4.1 Model of four belts to prevent erosion from gully head to the gully bed in the arsenic sandstone region: For the U shape gully, seabuckthorn are planted in gully head with the planting specification of 1.5 meter for interplant spacing and 2 meter for row spacing, and in gully slope with the planting specification of 2 meter for interplant spacing and 3 meter for row spacing, and in gully slope foot, gully bed all in 1 meter specification between plants and rows. The seabuckthorn belt is formed with 5 rows plants, and its direction are 45 degree across the flood direction. The belt spacing is 15 meter.

2.4.2 Model of seabuckthorn flexible dam in the gully of arsenic sandstone region: According to the theory of “restraining the soft water with flexible dam” and “counteracting water kinetic energy with flexible dam”, the sediment and water transportations in the gully ought to be changed through the flexible dam by seabuckthorn stem, branches and leaves. The dam could be constructed with a few rows of 2~4 year old seabuckthorn as the material, ranging perpendicularly in the flow direction, so as to reduce the stress of flow to gully bed and retain a lot of coarse sediment in the rain season. The kind of dam is not only a living dam but a water-passing dam[
].

2.4.3 Model of seabuckthorn sand-fixating forest in the inter-dunes lowland of Mu’us Sandlot: The planting specification should be 0.5~1m for interplant spacing and 1.5m for row spacing in a triangular allocation. Pure seabuckthorn community can be formed in the zone through the strong root sprouting ability of seabuckthorn[
].

2.4.4 Model of seabuckthorn sand-fixating forest in the loess covered by sand hilly region along the Great Wall: The sand depth above the loess changes with topography and is less than 1 meter as a general. The sand-fixating forest of seabuckthorn can be set up in the barren sand and slope in the mixed arbor and seabuckthorn form. Pinus sylvestris var. mongolica, Populus simonii, etc, are suitable to plant in shady slope, and Platycladus orientalis in sunny slope, mixed with seabuckthorn in the form of row by row or block netted.
2.4.5 Model of degraded mine land reclamation with seabuckthorn in the border of Shanxi, Shaanxi and Inner Mongolia: The degraded land are backfilled with soil to form a level topsoil, and one year old seabuckthorn with root dipping the slop should be planted in the ridged preparation sites, as well as the planting of the cuttings of seabuckthorn. Some mixed types with herbaceous plants or arbor trees ought to be established to form a complex form of arbor-shrub-herb[
].

2.4.6 Model of seabuckthorn fodder forest: The forest should be established with one year old seedling in early spring, or 1.5 year old seedling in rain season, with the planting specification of 1 meter for interplant spacing and 1.5 meter for row spacing, 2~3 rows of seabuckthorn to form a strip, with the strip spacing of 1 meter. The horizontal section of the fodder forest are rectangular, arc or natural ones[
]. Land preparation types are level bench or level trench.
3 Arid desert steppe climate zone for ecological type of seabuckthorn planting in northern part of the Loess Plateau (Zone 3)

Zone 3 extends from Zone 2 as its south border to Hexi Corridor, Tengri Desert, Mount Helan as its northwest, north and northeast edges, occupying basically the areas of rainfall from 250 to 350 mm in the northwestern part of the Loess Plateau, or lower rainfall areas but having the advantage of irrigation from groundwater in the alluvial plain of the Yellow River in Ningxia and Inner Mongolia. There are nearly no native seabuckthorn community in the areas, and most of the seabuckthorn population and community are cultivator.

3.1 Planting objectives

The main topographical type includes loess hilly and gully region, dune region, and alluvial plain. Located on the south edge of Tengri Desert, and Kubqi Desert in the north, and as the central part of Mu’us sandlot, the wind erosion and water erosion appear alternately in the different season year by year. The vegetation construction should be paid more attention to wind protection, sand dune fixation, pasture protection, and soil and water conservation, etc.
3.2 Breeding bases

As the cross and hybrid areas of native Chinese seabuckthorn and introduced macro seabuckthorn, it is a transfer area for introduction of overseas good species. The research job has been carried out in large scale due to the good instrument and plentiful personnel. The good seed source and community belonging to the so-called Northeast Type in Fengning, Jianping can be introduced to the zone, to go on the research work including selection, introduction and breeding. The selection method should be paid more attention for supplying the ecological and eco-economic types adapting to the arid and semi-arid areas. The bases and stations have been set up for the breeding and cultivating of good variety of seabuckthorn in Dengkou, Dalate, Wuzhong and Lanzhou. Dengkou base, and Dalate station are located in Inner Mongolia, facing to the arsenic sandstone region, loess region covered with sand, and adjacent region of desertification, and Wuzhong in Ningxia facing to the regions of desertification and soil and water losses in south and north Yingchuan, and Lanzhou in Gansu facing to the regions of desertification and soil and water losses in the north of Central Gansu. Some good hybrid varieties are born in Dengkou base, such as No 1 Huanling, a hybrid of Wulanshalin selected from Hippophae rhamnoides ssp. mogolica with Hippophae rhamnoides ssp. sinensis from Fengnins. Hongxia, Jufeng, Juda are good species selected from Chinese seabuckthorn, and Wulanshalin, Zongqiu, Baiqiu from Mongolian seabuckthorn[
].
3.3 Seedling

The rainfall is limited so the seedling growing must be provided sufficient water through irrigation from the Yellow River. It is suitable to grow seedling in the zone due to the sandy soil, and the seedling production is very high. The drip irrigation and filtration irrigation methods for water saving should be carried out in practice to avoid the water waste through flooding irrigation method.

3.4 Planting models

The planting method after cutting stem in autumn is suggested in the zone for the dry spring weather and short growing season. There are three main cultivation models.

3.4.1 Model of seabuckthorn forest for wind protection and sand fixation in irrigated land of desert regions: Seabuckthorn could be planted along the river beach or other site with high water level in the irrigated areas in Ningxia and Inner Mongolia.

3.4.2 Model of seabuckthorn protection forest with wide row in the shady slope: The land preparation types are large fish scale pit type with two water collecting bank in the upper slope to collect enough water for seabuckthorn growing. Seabuckthorn are allocated in the specification of 1.5 meter of interplant spacing and 4 or 5 meter in row spacing.
3.4.3 Model of gully control forest of seabuckthorn: Seabuckthorn seedlings are allocated in gully slope foot with the planting specification all in 1 meter specification between plants and rows. The  belt in riverbed is formed with 5 rows plants, and its direction are 45 degree across the flood direction. The belt spacing is 15 meter.

4 Semi-arid and semi-humid steppe climate zone for eco-economic type of seabuckthorn planting in northern Hebei and western Liaoning (Zone 4)

Zone 4 extends from Zone 2 as its southwest border to Songhuajiang and Nenjiang Plain as its northeast edge, and from North China Plain in the southeast to the Inner Mongolian Plateau in the Northwest, occupying basically the areas of rainfall from 350 to 450 mm. The native Chinese seabuckthorn communities are scarce, but Jianping County, the largest county of artificial seabuckthorn plantation are distributed in the zone, and the good seabuckthorn seed source can be found in Fenning County, Hebei Province. Most of the seabuckthorn forests are man made.

4.1 Planting objectives

Located in the transition areas between the North China earth & rock mountains and Inner Mongolian Plateau, the zone includes the Bashang Plateau in Hebei, the important harnessing areas for sand sources harnessing around Beijing and Tianjin. The seabuckthorn planting plays a multiple roles of soil and water conservation, wind protection and sand fixation, and economic development.
4.2 Breeding bases

The stations for seabuckthorn breeding and planting have been set up already in Fuxing, Chifeng, Beijing, etc. The seedlings in Fuxing are for the gentle and hilly region in west Liaoning, and that in Chifeng for the steppe region in Chifeng, Aohan, etc. The seedlings in Beijing station have been served for the mountainous control of Zhangjiakou, Chengde in north Hebei, and suburban Beijing. The Northeast Type of seabuckthorn is suitable to plant in the zone. Because the zone situates in the transition areas of native seabuckthorn natural distribution areas and introduced macro seabuckthorn planting areas, most of good varieties of seabuckthorn are selected in the zone, such as No 1 Liaofu, No 2 Liaofu, all born in Fuxing station in the zone[11].
4.3 Seedling

The cutting seedling method in greenhouse and plastic shed is widely used in production of seabuckthorn seedling to attaining the good seedlings[
,
]. The seedlings have an excellent quality not only for the establishment of local seabuckthorn plantation, but also for the introduction experiment in other areas, such as in the Loess Plateau, etc.
4.4 Planting models

The spring, summer and autumn seasons are all suitable to plant seabuckthorn, and there are four main models of seabuckthorn planting.

4.4.1 Model of wind protection and sand fixation forest of mixed arbor and seabuckthorn in Jieba mountainous region of north Hebei: In the dry sunny slope with thin soil layer, it is suitable to establish mixed forest of Prunus davidiana, or Pinus sylvestris var. mongolica, with Chinese seabuckthorn respectively, in strip by strip or row by row forms. Pinus tablaeformis, Larix principis-rupprechtii are good arbor trees to form mixed forest in strip by strip or row by row patterns with Chinese seabuckthorn respectively in the shady slope with deep soil layer. The land preparation method should be fish scale pit, and hole type.
4.4.2 Model of water conservation forest of mixed arbor and seabuckthorn in the north foot of Mount Yanshan: With 3 rows of Larix principis-rupprechtii or Pinus tablaeformis, mixed with a 3~5 meters strip of seabuckthorn respectively, the forest can be established in level trench.

4.4.3 Model of soil and water conservation forest of mixed arbor and seabuckthorn in the gentle hill of west Liaoning: The suggested arbor trees are Pinus tablaeformis, Pinus sylvestris var. mongolica, Populus sp.,Robinia pseudoacacia, etc, mixed with Chinese seabuckthorn respectively to form strip by strip or block netted patterns.
4.4.4 Model of cash forest in the gentle hill of west Liaoning: The specification of planting are 2 meter for interplant spacing and 3 meter for row spacing, in a triangle form for horizontal projection of trees of seabuckthorn，and the ratio of female to male should be 8(2 or 9(1. The hole type is suggested for land preparation.

5 Cold humid steppe climate zone for economic type of seabuckthorn planting in the northern part of Northeast China (Zone 5)

Zone 5 includes mainly the Songhuajiang River basin in the west Heilongjiang Province, with high latitude (above 47° North) and low altitude (200 m or so), cold (with an annual temperature of 1℃), and humid (annual rainfall of 550 mm or so, and evaporation of 1240 mm or so) as the characteristics of the areas. Most cultivars of seabuckthorn are introduced from Russian and Mongolia.
5.1 Planting objectives

Situated in the transition areas of Northeast Plain, Mount Daxing’anling and Mount Xiaoxing’anling, it is cold and humid for few fruit trees to grow, so the cherry shrubs like seabuckthorn have good potential for economic development. Since the planting area is 5° southward to the original sources of seabuckthorn in Russian, the introduced macro seabuckthorn seed or seedling is easy to grow. Though the main purpose of seabuckthorn planting in the zone is for economic development, the wind protection and sand fixation, salina improvement, and roadside protection have been paid more attention in recent years[
].

5.2 Breeding bases

The tactic of breeding in the zone should be sticking to introduction first, and selection as supplement, supplying the good varieties of economic type for the production in the cold and humid region. Seabuckthorn breeding and planting stations have been set up in Suiling and Qiqihar, some experiments of seabuckthorn introduction have been carried out in Mangzhouli already[
]. Those experiments with macro seabuckthorn are faced to the high latitude and altitude region. Some high altitude areas in west China, such as Datong County in Qinghai Province, and other transition areas of the west part of the Loess Plateau and Mount Qilian, have the similar climatic condition with the zone, can be entreated in the same way for the zone. Some species of macro seabuckthorn have been introduced to Datong already [
], yet Datong is the main good native Chinese seabuckthorn seed sources in the west, facing for the hilly and gully region of the west part of the Loess Plateau.

5.3 Seedling

All the seabuckthorn species are from Russia and Mongolia, and the seedling are produced in greenhouse and plastic shed. Main technique is to raise the temperature through equipment and media for seedling growing. The planting areas are so limited that the introduction experiment to southward areas should be gradually carried out, to avoid the direct utilization of the seedling.

5.4 Planting models

Spring and autumn are good planting season for seabuckthorn planting, and three models are suited for seabuckthorn planting in the zone.

5.4.1 Model of seabuckthorn protection forest for roadside and side slope of railway and express way: Seabuckthorn should be planted along the contour to realize the demands of greening, beautifying[
], and slope protection too.

5.4.2 Model of salina improvement through seabuckthorn: Pure seabuckthorn forest or mixed type of seabuckthorn and herbaceous plants can be set up in the salina with less than 8.89 of pH, not only suitable for native Chinese seabuckthorn but macro seabuckthorn too[
].

5.4.3 Model of plantation of macro seabuckthorn: The specification of planting are 1.5 meter for interplant spacing and row spacing, in a triangle form for horizontal projection of seabuckthorn，and the ratio of female to male should be 8(2 or 9(1. The hole type is suggested for land preparation.
Two bases, ten stations, and ten sub-stations of seabuckthorn have been set up in the five zones, so as to form a seabuckthorn breeding and planting network to cover the Three North areas basically (Table 2). Though the above mentioned bases, stations and substations belong to the Chinese Academy of Sciences, Chinese Academy of Forestry, the Yellow River Water Conservancy Commission of the Ministry of Water Resources, China Administration Center for Seabuckthorn Development (CACSD), and other related provincial and prefecture institutions, the objectives are the same, that is, the gene reserve, breeding and planting of seabuckthorn species. Every seabuckthorn base, station and substation must have its own genes conserving garden, standard planting for popularizing, excellent seed and seedling nursery, and sufficient plantation area for demonstration and spreading, and realize scientific layout and intensive planting. The relationship among the bases, stations and substations should be harmonized to form a compatible, substantial and united network for the research and development of seabuckthorn in the Three North areas, and to avoid the injustice competition each others.
Tab. 2  Network of breeding and cultivation of good varieties of seabuckthorn in Three North areas in China

	knots of network
	Zone 1
	Zone 2
	Zone 3
	Zone 4
	Zone 5

	base
	
	Dongsheng
	Dengkou
	
	

	station
	Xifeng, Ansai
	Yulin, Wuqi, Jungar
	Dalate
	Beijing, Fuxing
	Qiqihar, Suiling

	substation
	Tianshui, Qingshui, Pingliang,Yongshou
	Dingxi, Lishi
	Lanzhou, Wuzhong
	Chifeng
	Datong*


  * Note: Datong, located in the west of the Loess Plateau, adjacent to the Mount Qilian, with high altitude and cold humid climate similar to that of the northern part of Northeast China, is classified to Zone 5

In the eco-construction in the Three North areas, the urgent demands in ecological aspects should be firstly satisfied, because the ecological benefits in the areas are higher than the economic benefits. For farmers, they mainly concern the economic benefits, so the best way is to realize the reasonable combination of ecological and economic benefits, that is, to set up the cash forest under the protection of ecological forest, and ecological forest under the support of the cash forest. The two kinds of seabuckthorn forest should promote and support each other. The native species of Chinese seabuckthorn from good seed orchard, seed production stand are good choices in the rehabilitation jobs, especially for the barren sites. The seabuckthorn cash forest can be established in rehabilitated land using clone varieties with good quality, and be managed intensively. No other than the above work, can the seabuckthorn planting be promoted to harness the eco-environment, to promote the economic development and the social progress in the Three North areas.
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