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1 Introduction
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The nature protection park “Lueneburger Heide” (Lueneburger Heath) was created in 1922 by a private nature protection association, the Verein Naturschutzpark (VNP). With its actual surface area of 234,4 km 2 it represents, as the first natural reserve in Germany, a large protected area of international importance. As one of the most extensive heath-lands of Central Europe it awarded the “European Diploma” in 1968. 

The mosaic of different ecotopes settled closely to each other provides suitable habitats for many animal species. 

Map 1: The nature reserve Lueneburger Heath – the pink areas is heath-land      

Today the whole area of the heath-land   natural reserve includes:

	13.700 ha
	(58%)
	Forest
	
	740 ha
	(3%)
	Pastures

	3.100 ha
	(13%)
	Heath
	
	500 ha
	(2%)
	Mire

	3.100 ha
	(13%)
	Former military areas
	
	300 ha
	(1,5%)
	Bodies of water, settled areas, ect.

	2.000 ha
	(8,5%)
	Arable land
	
	
	
	


Table1: Propotion of the different biotopes of the natural reserve (V.D.LANCKEN, 1997)

This brief review emphasizes on the heathlands as the most characteristic biotope of this nature reserve. 
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The heath is an open landscape with only few trees. It developed since the Bronze Age more than 3.500 years ago. Grazing cattle, vegetation cutting and periodic burning prevented natural rejuvenating of the forest and provided ideal living conditions for the heath. Therefore the characteristic appearance of the 

Picture 1: Heathland in bloom                                    landscape does not represent the potential natural, but  a man-made vegetation. Erica and Calluna heath gradually spread over a large area, thereby creating a large variety of new habitats for all different kinds of animals and plants. 

In the following review first the landscaping factors of the Lueneburger Heath are estimated to understand the characteristic abiotic factors, which create a specific community of faunal and floral species. Then a brief impression is given of how this landscape functions as a biotope for several species.

The aim of protecting this man-made landscape is to preserve this variety of habitats by maintaining different stages of heath-land. Every single stage of development has its own special appearance and offers its own specific living conditions for some highly specialized and therefore mostly endangered floral and faunal species.

2 Lueneburger Heath – landscaping factors

2.1 Geological and edaphic conditions

The natural reserve belongs to the “Geest”-landscape of the northwestern lowlands, which are formed by deposits of the Saalian glaciation, mainly moraine material, fluvio-glacial deposits, bed loads and tills. Overformed and changed during the Eem-Interglacial period and the Weichsel-Glacial period the soil was formed of nutrient rich and calcarious glacial sendiments. Soil development led first to decalcification (“Feldspaete” were decomposed to mainly clay minerals) and the weathering of iron minerals led to a degradation into brown soils. As the soil development continued lessivage became more [image: image4.jpg]


important and with rising temperatures podsolation processes set in.

These processes still go on depending on cool and humid climatic conditions, nutrient- and base poor substrate with low waterholding capacity and particularly a vegetation cover providing raw humus such as heath plants and cornifers.

Picture 2: Podsoil as the typical soil type 

Today’s maritime-subcontinential climate with a mean annual temperature of 8,4 (C and a mean annual rainfall of 650-850 mm creates a “micro-mountain-climate” and contributes to the fact that podsoils are the most abundant soil types in the Lueneburger Heath (BOESS, 1997; SCHWARZ, 1997).

2.2 Human land-use and their effect on the landscape

Though the Lueneburger Heath is one of the oldest and largest natural reserves in Germany it is far from a natural landscape owning its appearance to the activities of man over many centuries. Naturally forests from birch and pine through oak to beech covered the Northern plains. With the beginning of land cultivation man’s influence on the Luenburger Heath started in the Stone Age and already influenced the soil formation. Though “it is generally thought that the removal of forest cover by Neolythic Man accelerated the rate at which acid brown soil were converted into podsol”(WEBB, 1986), today’s cultural landscape has been formed mainly through human land-use since the early Middle Ages. Most important was the deforestation of large areas and the beginning of an integral traditional farming system. 

The open landscape was managed and formed in the way of the “Heidebauernwirtschaft”. Farming was dominated by the extensive use of the heath.  Fuel, animal beddings, compost, thatching materials, ect were all obtained from the heath. The heath itself was used for rough grazing (WEBB, 1986).

Considering the restricting conditions of the heathlands it is not surprising that sheep were the most common domestic animals. They delivered wool and meat. A special breed of sheep is put out to pasture in the Lueneburger Heath: the “Heidschnucke” which is descendent from the “Mufflon” (Ovis musimon). The small (20-30 kg), resistant and not very demanding “Heidschnucken” graze the whole year on the heath areas.  Permanently moving and never resting on the same place, they require a relatively large area. They feed on heath, the few herbs and seedlings of trees. By maintaining the open landscape and a low nutrient status, sheep played an important role in the land conservation. (TUEXEN, 1975)

Though “it seemed probable that sheep, which are highly selective grazers, were not able to keep the herbage in a productive condition. […] Increasingly it became necessary to manage the vegetation by regular burning as well as grazing” (GIMINGHAM, 1972). Controlled burning promotes the growth of young, nutritious shoots of the heath plants. Though sheep could only start grazing in the second year after burning, after the fourth year the quality increased rapidly. 
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Picture 3: Vegetation removal and “Heidschnucke”

In the whole, extensive agriculture, pastoral farming, vegetation cutting and burning prevented the encroachment of shrubs and woodland, as the maximum biological climax of the vegetation development is considered to be forest. For thousands of years this ecosystem which had certainly always been in an unstable balance had nevertheless worked well, until in the 18th Century, due to a rapid growth of population, the vegetation was exploited too much and thereby partly destroyed or badly damaged. In the 19th century major economic changes followed so that as a consequence the traditional way of heath-land farming was no longer able to compete and to survive. With the help of newly developed artificial fertilizers, heathland was transformed into farmland or reforested with pine trees. 

3 Vegetation and Fauna of the heath-lands

The vegetation of heath-lands is dominated by sclerophyllus species, which are adapted to the hostile environment, an oligotroph system with low nitrogen and phosphorus content and free aluminum, which is toxic for most floristic species. Thus members of the Ericacea are characteristic constituents of the plant communities. The three principal members are the Common Heath, also called Ling (Calluna vulgaris), the Bell Heather (Erica cinera) and the Cross-leaved Haether (Erica tetralix). Their distribution depends on their water relations. Erica tetralix indicates very humid to wet stands, while Erica cinera occurs on dryer sites. Calluna is relatively euryhygric. These three draft or low woody plants are many-branched, their leaves have a very small surface area, sunken stomata and a thick cuticula, their cells contain tannins. They require cool temperatures and fairly high levels of atmospheric moisture because of the free-draining, nutrient-poor and acidic soils. These characteristic features make Calluna very well adapted to the aboitic and biotic factors dominating in the North German plains. According to BEIJERNICK in 1940 north German lowlands provide optimal conditions for Calluna as they are defined as ologotrophic soils with an acidity of pH 3,5-6,7, small fluctuation in the humidity and adequate level of light. Furthermore the encroachment of regenerating woodland is prevented by human activities, grazing or exposure (WEBB, 1986). 

The Lueneburger heath-land can be divided into many different types of biotopes e.g. sandy heath, lichen heath, loamy heath ect. 

Every community has a specific composure of species creating a characteristic habitat for different faunal species. Even every single stage of heath-land has its own special appearance and offers its own specific habitat for some highly specialized and therefore mostly endangered species of animals and plants (TOENNISSEN, 1996a). A high percentage of the endangered floral species are those of oligotrophic soils. They are threatened because of general eutrophication of mainly open landscape-sites. Within the natural reserve aerial nutrient input are relatively low and the conservation programs ensure further that nutrients are constantly depleted through grazing, vegetation cutting and burning. In consequence, the reserve plays an extremely important role in the conservation of the plants of poor stands (KAISER&LUETKEPOHL, 1997). A list of  endangered floral species is added in the Appendix.

Due to the variety of biotopes the Lueneburger Heath accommodates a rich faunal biocoenosis with a relatively high species richness in several groups of animals. For many species the nature reserve provides a wide range of habitat niches in the historical cultural landscape. 
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The appearance of the Black Grouse (Tetrao tetrix) is representative for complex habitats requirements of an endangered species. Only few stocks of Black Grouse are left in Central European lowlands, of which some populations inhabit the Lueneburger Heath nature reserve. One reason for its decrease is the complex habitat requirements. It needs wide open heath-lands with either grazed, cut or burned vegetation

Picture 4: Black Grouse on their mating grounds   

As mating place, shrubby areas with tall heath for cover and nesting and nutrient richer areas such as loamy heaths and abandoned arable land for chick elevation. During winter they need birch groves to feed on the buds, in early spring they need mires to feed on the buds of cotton grass (Eriophorum), and finally bilberry heaths to feed on the berries during summer. This various relations to different heath structures show the importance of the nature reserve Lueneburger Heath for the survival not only of the Black Grouse but also of other endangered species with high habitat requirements. (LUETCKEPOHL, 1997) 

4 Conservation management of the Lueneburger Heath

As shown in the previous chapters the central features of the Lueneburger Heath are its large surface providing wide territories of nutrient poor environment and the variety of biotopes. Different types of heath and moorlands in different phases of development are closely connected. Other ecosystems such as forests and grasslands complete the mosaic, which is important for species with complex habitat requirements. Thus this natural reserve shows a relatively high species richness and a huge number of Red Data species which find a refuge here. 

Already in 1922 the Lueneburger Heath was put under protection status as the first nature reserve in Germany. 

Due to the high variety of ecotopes an overall management plan was created in 1991 to make clear in which part of an area these completely different aims are to be realized in order to achieve the optimum for various species of animals and plants as well as for the different processes of biological succession. 

The main aims of the conservation management plan are to sustainably maintain the natural landscapes, to preserve the historical man-made landscapes and to support ecological agricultural economy. 

In order to document the value of all the areas of the Lueneburger Heath different types of ecotopes with an average size of about 2 hectares were sorted out. The conservation management plan assesses and estimates the natural state of the areas from a conservational point of view. Aims of protection are developed in order to improve the ecological condition, measures for conservation and development of the different biotopes are proposed. 

Within the shape of this management plan, extensive studies of flora and vegetation were carried out, special species, which are generally considered to be indicating the ecological quality of certain habitats were registered. 

In every individual case the management plan has to carefully consider the different demands, which might in some cases be mutually exclusive, and then come to a decision about which measures are to be given priority. 

As one of the main methods to support the realization of the aims a private association, the “Verein Naturschutzpark”, started a project, which is designed to buy land in especially sensitive parts of the nature reserve in order to protect them from the consequences of economic exploitation. 

The management plan is a part of  a nature protection project which is set for 10 years. In the following table the aims for the development of different ecotypes are shown:

	Use of areas
	1997 
	Planned development

	Forest
	13.000 ha
	- 1,9%

	Heath
	2.850 ha
	+ 26,8%

	Agricultural land
	1.830 ha
	- 11,4%

	Greenland 
	650 ha
	- 44,8%

	Mire and other unused open landscape
	410 ha
	- 4,1%

	Settled areas
	100 ha
	0%

	Other
	910 ha
	0%


Table 2: Planned development of the land-use in the nature reserve Lueneburger Heath (KAISER, 1997)
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Another important aim is to create connections between the biotopes especially between the heath-lands. By leading back the former military areas into heath-land, bridges between small and isolated areas of heath vegetation shall be formed: 

Map 2: Planned development of the nature reserve – black areas show the existing heath-lands and the shaded areas mark the planned extension of  heath-land

In the following only a brief  extract of conservation methods for the heath-lands shall be given. 

If heathland is left untouched it will quickly change into a uniform pinewood that then takes several years to develop into a mixed deciduous forest. As this special landscape was established and maintained by man activities such as extensive agriculture, pastoral farming, vegetation cutting and burning to prevent the encroachment of shrubs and woodland, the management plan acknowledges similar ways in effect to those which were used by our ancestors for several centuries, such as grazing, vegetation cutting and fire. 
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As mentioned before the “Heidschnucke” a special breed of sheep is still kept to pasture and therefore prevent the succession of woodland. Thus also biomass is removed to keep the nutrient poor character of the heath-land and prevent the development of humus, which would prevent the growth of Ericacea.  

Besides the cutting of vegetation in order to remove biomass out of the system controlled periodic burning is considered to be the most efficient method to rejuvenate the heath. Controlled burning affects the heath-land in two ways, first by modifying the structure of the vegetation and by ensuring that the nutrient status remains low. The typical heath plant species are adapted to an environment where natural fires are likely to happen. Appreciable quantities of tannins, resin and essential oils, which many of the heath species contain in their cells – and turn them unplatable and indigestive for many herbivores - make them highly inflammable in dry conditions. (WEBB, 1986)

Calluna and Erica shed large numbers of small seeds in autumn or winter. Not all of them germinate in the first season. They may remain in the soil forming a seedbank, which can persist for many years. Their seedlings germination does particularly well after being exposed to stress due to high temperatures. Experiments showed that pre-treatments of the seeds with temperatures between 40-160( C lasting less than one minute, stimulates the germination (GRIMINGHAM, 1972). The new plants that germinate after burning are extremely vital and rich in proteins. This old practice is now used in winter in the conservation program. 

5 Conclusion

Though the landscape of the Lueneburger Heath is created and maintained by human activities, it provides various habitats for many floral and faunal species. As nowadays oligotrophic ecosystems are generally threatened by increasing eutrophication, the nature reserve Lueneburger Heath plays an important role in the protection especially of flora and fauna dependent on nutrient-poor conditions. Though in general the species richness of heath-lands is relatively low compared to many other ecosystems, the main aspects for the conservation is the singularity of the species composition and the type of landscape. Only by ensuring the continuity of the landscape by extensive land-use or “active” conservation methods, the biodiversity can be maintained and enhanced. 

Due to the variety of biotopes - different types of heaths and moorlands in different phase of development, other ecosystems such as forest or grassland which complete the mosaic – a huge number of Red Data species  with complex habitat requirements find a refuge within the nature reserve.
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Andromeda polifolia 3 Narthecium ossifragum 3
Carex lasiocarpa 2 Pedicularis sylvatica 2
Carex panicea 3 Platanthera bifolia 2
Dactylorhiza maculata 3 Potamogeton polygonifolium 3
Dactylorhiza sphagnicola 2 Rhynchospora alba 3
Drosera intermedia 3 Rhynchospora fusca 2
Drosera rotundifolia 3 Salix repens 3
Dryopteris cristata 2 ‘Scirpus cesp. germanicus 3
Gentiana pneumonanthe 2 Succisa pratensis 3
Lycopodiella inundata 3 Urticularia minor 2
Menyanthes trifoliata 2 Vaccinium oxycoccos 3
Myrica gale 3

Nutrient richer mires and swamps with fen vegetation (F):

Caltha palustris 3 Tysimachia thyrsifiora 3
Carex echinata 3| Oenanthe fistulosa 3
Carex vesicaria 3 Polygonum bistorta 3
Dactylorhiza maculata 3 Thalictum flavum 3
Dactylorhiza majalis 2 Triglochin palustre 2
Dryopteris cristata 2 Valeriana dioica 3
Heaths, poor grasslands and old, poor abondoned farmland (H):

Agrimonia eupatoria 3 Genista tinctoria 2
Agrimonia procera 3 Hypericum humifusum 3
‘Arctostaphylos uva-ursi 2 liecebrum verticillatum 2
Armeria elongata 3 Juniperus communis 3
Arnica montana 2 Lathyrus linifolius 2
Artemisia campestris 3 Lilium bulbiferum croceum 2
Botrychium lunatia 1 Myosotis ramosissima 3
Carex ericetorum 2 Ophioglossum vulgatum 2
Carex panicea 3 Petrorhagia prolifera 2
Centaurium erythraea 3 Polygala vulgaris 3
Corrigiola litoralis 3 Ranunculus bulbosus 3
Cuscuta epithymum 2 Saxifraga granulata 2
Dianthus deltoides 3 ‘Scirpus cesp. germanicus 3
Echium vulgare 3 Scleranthus perennis 3
Euphrasia stricta 3 Scorzonera humilis 2
Filago arvensis 2 Thymus pulegioides 3
Filago minima 3 Thymus serpylium 2
Galium verum verum 3 Vicia lathyroides 3
Genista anglica 3 Viola canina 3
Genista pilosa 3

Greenland (G):

"Alchemiua vulgaris 3 Juncus filiformis 3
Caltha palustris 3 Montia fontana 3
Carum canvi 3 Senecio aquat. aquaticus 3
Dactylorhiza maculata 3 Taraxacum nordstedtii 3
Dactylorhiza majalis 2
Arable land (A):

Anthemis arvensis 3 Hypochoeris glabra 2
‘Amoseris minima 2 Raphanus raphanistrum 3
Galeopsis segetum 2 Stachys arvensis 2
Galeopsis speciosa 3

Ruderal places and settled areas (U):

Carduus nutans 3 Gagea pratensis 3
Crepis tectorum 3 Myosotis discolor 3
Digitaria sanguinalis 3 Silene vulgaris 3
Echium vulgare 3 Trifolium medium 3





[image: image9.png]Most important Red Data flowering plant and bracken species occuring actually in the natural

1 : critically endangered in Niedersachsen
2: very endangered in Niedersachsen
3 : endangered in Niedersachsen

Forests and shrubs (F):

reserve in relation to the biotop

(CORDES et al., 1997)

Type of biotope

[ all taxons B endangered taxons
F : Forests and shrubs H : Heaths, poor grassiands and old, poor abondoned
R : Running waters farmiand
S : Still waters G : Greenland
B : Oligotrophic mires with raised bog vegetation A :Arable land
F : Nutrient richer mires and swamps with fen vegetation U : Ruderal places and settled areas

Lycopodium clavatum &g
Blechnum spicant 3 Lycopodium tristachyum 1
Calla palustris 3 Lysimachia nemorum 3
Caltha palustris 3 Monotopa hypotitys 2
Carex elongata 3 Oreopteris imbosperma Z
Carex pseudobrizoides 2 Osmunda regalis 3
Chrysosplenium alternifolium 3 Paris quadrifolia 3
Chrysosplenium oppositifofium 3 Phegopteris connectilis 3
Circaea alpina 3 Pyrola minor 3
Geum rivale 3 Rosa subcollina 3
Gymnocarpium dryopteris 3 Rubus circipanicus 2
Hypericum pulchrum 3 Teucrium scorodonia 3
Linnea borealis 1 Thelypteris palustris 3
Listera ovata 3 Valeriana dioica 3
Lycopodium annotinum 2 Veronica montana 3
Running waters (R):
Montia fontana 3 Potamogeton polygonifolium 3
Myriophylium alternifolium 2 Ranunculus penicillatus 3
still waters (S):
Carex elata 3 Pilularia globulifera 2
Carex viridula 3 Potamogeton compressus 3
Carex vulpina 3 Potamogeton gramineus 2
Cicendia filiformis 1 Potamogeton obtusifolius 3
Cicuta virosa 3 Potamogeton polygonifolium 3
Caorrigiola litoralis 3 Radiola linoides 2
Elatine hydropiper 2 Ranunculus hederaceus 2
Eleocharis acicularis 3 Ranuncuius trichophylus. 3
Eleocharis multicaulis 2 Rhinanthus angustifolius 3
Eleocharis uniglumis 3 Scirpus setaceus 3
Tecebrum verticillatum 2 Sparganium natans 2
Lythrum portula 3 Urticularia australis 3
Menyanthes trifoliata 2 Urticularia minor 2
Nymphaea alba 3
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