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Background 
SandLIFE is a project aimed at restoring flora and fauna in southern Swedish sand dunes. During the last cen-

tury, scots pine and exotic species like japanese rose and mountain pine, have been planted in large dune are-

as to prevent entrainment. Other dunes have been used for farming or otherwise exploited. Finally, eutrophi-

cation has contributed to overgrowth. Areas of open sand dunes have therefore been reduced, and species 

attached to these areas have become rare. In SandLIFE, parts of the plantations will be reopened to favor 

threatened species, and also to facilitate access from the public. Restoration actions include removal of pine 

plantations and Rosa rugosa, soil perturbation, topsoil removal and grazing. It is believed that these actions can 

be implemented without considerably increasing the risk of entrainment.  

Target species of SandLIFE include vascular plants such as Dianthus arenarius ssp. arenarius and Koeleria glauca 

as well as the solitary bee Osmia maritima. Dianthus arenarius ssp. arenarius and Koeleria glauca are specialist spe-

cies of sandy grasslands, and also require a relatively high lime concentration to thrive. Xeric sand calcareous 

grasslands and Dry grasslands on calcareous substrates are expected to be beneficial habitats for these species, 

and one of the aims of SandLIFE is to increase the abundance of these habitat types.  

Project areas of SandLIFE are located in the counties of Skåne, Halland and Kalmar. It is a LIFE project co-

financed by EU with CABs of Skåne, Halland and Kalmar, the municipality of Kristianstad and Lund Universi-

ty as project partners. The project period is 2012-2018. 

 

Purpose of the monitoring 
This survey is a part of actions D1 (Monitoring the impact of project actions; habitat structures) and D2 

(Monitoring the impact of project actions; flora and fauna indicators). This report presents the results of the 

inventory of vascular plants and habitat structures in the summer 2013, before restoration actions were im-

plemented. The survey will be repeated after restoration actions are implemented, and will then give us an 

estimation of the effects of the restoration actions within the project time.  

Dianthus arenarius flowering at Lyngby in the county of Skåne. 
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Methods 
The inventory was performed at 15 sites with a total of 24 monitoring grids. Grids are designed according to 

Bengtsson (2010, 52) for dunes and Haglund & Vik (2010, 32) for grasslands. In dunes, the positioning of 

grid systems and transects within them were chosen in order to cover different stages of dune succession. 

Each grid contained 12 (dunes) or 24 (grasslands) monitoring squares. The size of each square was 5 x 5 m in 

dunes and 0.5 ´ 0.5 m in grasslands. In each monitoring square, the percentage cover of the following param-

eters were determined: 

 Habitat type(s) 

 Ground layer and soil surface: bare sand, bryophytes, lichens and litter. 

 Field layer: graminoids, herbs, subshrubs and ferns. 

 Tree and shrub layer: trees and shrubs. 

 Selected species 

 

Habitat type(s): Each monitoring square was assigned a Natura 2000 habitat following Gardfjell & Hagner 

(2013). For dunes, the list of habitat types to chose from in Bengtsson (2010, 2) was complemented with 

Wooded dunes of the Atlantic, Continental and Boreal region (Natura 2000 habitat code 2180). In grasslands, the list 

in Haglund & Vik (2010, 4) was complemented with Dry sand heaths with Calluna and Empetrum nigrum (2320) 

and Inland dunes with open Corynephorus and Agrostis grasslands (2330). If the monitoring square could not be as-

signed any of the habitat types in the list, it was assigned as “not classified”. 

Selected species include all nectar and pollen species as listed in Bengtsson (2010, 43), red-listed species ac-

cording to Gärdenfors (2010) as well as specialist species of sandy grasslands. For brevity, “nectar and pollen 

species” in this report will be referred to as only “nectar species” or “NS”. 

With the exception of habitat types, the full parameter list used is the same in dunes and grasslands. Species 

with no observations were omitted from result tables. 

Putting out grids in the 

sanddunes of Halland. 
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Monitoring grids in dunes 

Inventory was performed in 9 dune sites with a total of 16 monitoring grids, as listed below. The grid was 

placed according to Figure 1. 

 

Monitoring sites in dunes: 

Böda Västra: 2 grids 

Böda Östra: 2 grids 

Friseboda: 3 grids 

Gropahålet: 1 grid 

Haverdal: 2 grids 

Höka: 1 grid 

Tönnersa: 1 grid 

Sandhammaren: 2 grids 

Ängelholm: 2 grids 

Figure 1: Monitoring in dune grids. Three 200 m long transects parallel to the shore line are placed in each 

grid, and each transect is divided into four segments that are 50 m long. Transect positions were finally cho-

sen to cover different stages of dune succession. A 5 x 5 m monitoring square is placed at the middle of each 

segment, for a total of 12 squares in each grid.  
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Monitoring grids in grasslands 

Inventory was performed in 6 grassland sites with a total of 8 monitoring grids, as listed below. The grid was 

placed according to Figure 2. 

 

Monitoring sites in grasslands: 

Gårdby: 2 grids 

Kivik: 2 grids 

Lyngby: 1 grid 

Möllegården: 1 grid 

Skedeås: 1 grid 

Åby: 1 grid 

Figure 2: Monitoring in grassland grids. Three 100 m long transects are placed in each grid, and each tran-

sect is divided into four segments that are 25 m long. Transects separation was ideally 40 m, but were finally 

adjusted (varför och hur justerades de?). Two 0.5 x 0.5 m monitoring squares are placed 5 meters apart at the 

middle of each segment, for a total of 24 squares in each grid.  
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Statistical analysis 

All p-values in this report refers to the null hypothesis “all means are equal” and the statistical test run was 

one way ANOVA. When the ANOVA test indicated significant differences between group means (p < 0.01), 

Tukey’s HSD was run to determine what group means differed significantly (p < 0.05). 

 

Results 

Dunes 

Natura 2000 habitat types 
The most common Natura 2000 habitat type in the analyzed grid systems was Wooded dunes of the Atlantic, Con-

tinental and Boreal region (Natura 2000 Habitat code 2180) followed by Grey dunes (2130) and White dunes 

(2120) (Table 1). Wooded dunes and Grey dunes occurred at all sites, whereas White dunes were included 

in the analysis to a large extent only at Höka (33%), Sandhammaren (29%) and Böda Östra (27%) and mar-

ginally at Böda Västra (5%) and Haverdal (3%). Decalcified fixed dunes with Empetrum nigrum (2140) were in-

cluded at Haverdal, Tönnersa and Ängelholm, whereas Dunes with Salix repens ssp. argentea (2190) and Humid 

dune slacks (2190) were confined to Haverdal. Among not classified squares, we note Rosa rugosa at the west 

coast sites Ängelholm and Haverdal.  

The grid systems consisted of three transects placed parallel to the shore at increasing distance from the wa-

ter. The cover of Wooded dunes increased significantly from the shore towards the inland, whereas cover of 

Grey dunes showed the opposite pattern. White dunes occurred only in sea transects (Table 1).  

Table 1. Average cover of habitats and other structures by sea proximity. Percentage cover unless otherwise 

specified. In each grid there are three transects parallel to the shoreline, labeled sea, intermediate and inland. 

  Sea Intermediate Inland TOTAL 

Numbef of transects 16 16 16 48 

Natura 2000 Habitats %         

Wooded dunes, 2180 22.7 67.2 85.6 58.4 

Grey dunes, 2130 24.5 15.0 6.4 15.4 

White dunes, 2120 30.6     10.3 

Decalcified fixed dunes with E. nigrum (2140) 4.7 10.2   5.0 

Dunes with Salix repens ssp. argentea (2170)   1.4   0.5 

Humid dune slacks, 2190   3.1   1.0 

Not classified 17.5 3.1 7.9 9.5 

Ground layer and soil surface %         

Sand 43.7 18.8 2.1 21.6 

Bryophytes 24.1 40.6 56.7 40.4 

Lichens 15.0 21.0 19.3 18.4 

Litter 12.7 7.0 10.8 10.1 
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Table 1. Continuous . . . 

  Sea Intermediate Inland TOTAL 

Key species         

Number of nectar species per square 0.9 0.9 0.7 0.8 

No of herbaceous nectar species per square 0.6 0.3 0.1 0.3 

Cover of nectar species (%) 14.9 11.0 12.5 12.6 

Cover of herbaceous nectar species (%) 7.3 0.1 0.2 2.6 

No of red listed species per square 0.02   0.02 0.01 

Cover of red listed species (%) 0.002   0.2 0.1 

Field layer %         

Graminoids 43.0 28.6 22.9 31.5 

Herbs 7.9 2.4 2.4 4.2 

Subshrubs         

Crowberry Empetrum nigrum 4.5 8.7 5.1 6.1 

Bilberry Vaccinium myrtillus       1.0 

Lingonberry Vaccinium vitis-idea   0.3 2.6 1.0 

Creeping willow Salix repens 0.1 1.6   0.6 

Heather Calluna vulgaris   0.2 0.5 0.3 

Wintergreen Chimaphila umbellata     0.2 0.1 

Ferns         

Common polypody Polypodium vulgare 0.03 0.003 0.003 0.01 

Tree and shrub layer %         

Scots pine Pinus sylvestris 15.6 32.6 45.8 31.3 

Mountain pine Pinus mugo 6.2 16.4 21.9 14.8 

Silver birch Betula pendula 2.4 3.1 7.4 4.3 

Japanese rose Rosa rugosa 8.3 1.8   3.4 

Poplar Populus sp. (not tremula) 3.4     1.2 

Pine trunk   0.5 2.5 1.0 

Oak Quercus robur 0.5 0.7 0.4 0.5 

Norway spruce Picea abies   0.1 1.3 0.5 

Bog myrtle Myrica gale   1.0   0.3 

Rowan Sorbus aucuparia 0.02 0.005 0.7 0.2 

Aspen Populus tremula   0.1 0.5 0.2 

Shore pine Pinus contorta   0.1 0.3 0.1 

Alder buckthorn Frangula alnus 0.2 0.1 0.1 0.1 

Wild cherry Prunus avium   0.05 0.002 0.02 

Hawthorn Crataegus sp.   0.05   0.02 

Juniper Juniperus communis 0.02 0.002   0.01 

Swedish whitebeam Sorbus intermedia   0.002   0.001 

Raspberry Rubus idaeus     0.002 0.001 
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Ground layer and soil surface 
In analyzed dune grid systems, the amount of bare sand decreased from the sea towards the inland (Figure 3). 

In contrast, bryophyte cover showed the opposite pattern, while cover of lichens and litter showed no clear 

trend with respect to sea proximity. 

Figure 3. Average cover of bare sand in sea, intermediate and inland transects 

(p < 0.001). 

Figure 4. Average cover of pines (Pinus sp.) in sea, intermediate and inland transects 

(p < 0.001). 
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Four areas (Höka, Sandhammaren, Tönnersa and Haverdal) had at least 34% bare sand whereas Friseboda and 

Gropahålet had the least amount of bare sand in the analyzed grids. All sites had more than 40% bryophyte 

cover except Gropahålet, Böda Västra and Höka. Friseboda. The two Böda sites and Gropahålet had the high-

est lichen cover, while cover of litter in analyzed grid systems was highest at Böda Västra and Ängelholm. 

 

Nectar species 
The number and cover of nectar species (NS) showed no clear trend with respect to sea proximity, while 

both number and cover of herbaceous nectar species (HNS) was significantly higher in sea transects.  

The most abundant herbaceous nectar species in the analyzed grid systems were Lathyrus japonicus, Hieracium 

umbellatum and Lathyrus sylvestris, and the most frequent non-herbaceous nectar species were Empetrum nigrum, 

Populus sp., Vaccinium myrtillus and Vaccinium vitis-idea. Böda Östra had the highest cover of both NS and HNS 

and the most abundant nectar species at this site were Lathyrus japonicus, Hieracium umbellatum, Vaccinium myr-

tillus and Vaccinium vitis-idea.  

The number and cover of NS was highest in “other” monitoring squares (i.e. squares not classified as any of 

the three most common habitat types Wooded dunes, Grey dunes and White dunes) (Figure 5). This can to a large 

extent be explained by the abundance of Empetrum nigrum, Vaccinium myrtillus, Vaccinium vitis-idea and Salix 

repens in these monitoring squares. However, among the three most common habitat types, NS were most 

abundant in White dunes followed by Grey dunes and Wooded dunes, and this pattern was even more clear 

when only herbaceous nectar species were considered (Figure 5). 

Figure 5. Average cover of nectar species (NS, p < 0.001) and herbaceous nectar species

(HNS, not significant) in different habitats. Values given are means and SE. 
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Field layer 
The cover of both graminoids and herbs in analyzed dune grid systems was highest in sea transects. The cover 

of graminoids was highest at Tönnersa and Haverdal while herb cover was highest at Böda Östra and Tönner-

sa. Böda Västra, Friseboda and Gropahålet had the least graminoid cover while Friseboda and Gropahålet had 

the least herb cover.  

The dominant subshrub in analyzed dune sites was Empetrum nigrum followed by Vaccinium myrtillus and Vaccin-

ium vitis-idea. Empetrum nigrum was most abundant at Sandhammaren and Haverdal, the two Vaccinium species 

were almost exclusively confined to the two Böda sites close to the northern point of the island Öland, 

whereas Salix repens occurred most frequently at Haverdal on the Halland coast. Calluna vulgaris was most 

abundant at Tönnersa and Böda Västra, while the red-listed subshrub Chimaphila umbellata was found only at 

Böda Västra. 

Polypodium vulgare was the only fern species in the dune survey and it was most abundant at Gropahålet. 

 

Tree and shrub layer 
The most abundant tree species in the analyzed grid systems were Pinus sylvestris and Pinus mugo and both were 

most frequent in inland transects. Pinus sylvestris was most common at the three east coast sites Gropahålet, 

Böda Östra and Böda Västra, while Pinus mugo was most common at the two Halland sites Höka and Haverdal. 

The total cover of Pinus species was more than 25% at all sites. The most abundant shrub Rosa rugosa was in-

cluded in the grid systems only at the three west coast sites Ängelholm, Haverdal and Höka and was most 

common in sea transects. 

 

Herbaceous species 
The most common herbaceous species in the analyzed grid system was Corynephorus canescens followed by 

Lathyrus japonicus and Hieracium umbellatum. All these species were more abundant in transects closer to the 

sea, while Melampyrum pratense showed the opposite pattern. Corynephours canescens was most abundant at Tön-

nersa and the other west coast sites, while Lathyrus japonicus occurred mainly in the grid system at Böda Östra. 

Hieracium umbellatum was also most abundant at Böda Östra followed by Tönnersa and Höka. Melampyrum 

pratense had its highest cover at the two Böda sites. 

 

Red-listed species 
Two red-listed species were found in analyzed dune grid systems: Chimaphila umbellata (EN) and Eryngium 

maritimum (EN).  Both species were only found at Böda Västra; Chimaphila umbellata only in one monitoring 

square in an inland transect and Eryngium maritimum only in one monitoring square in a sea transect.   

 

Grasslands  

Natura 2000 habitat types 
In the analyzed grasslands, the most common Natura 2000 habitat type was Xeric sand calcareous grasslands 

(Natura 2000 Habitat code 6120) followed by Semi-natural dry grasslands (6210) and Dry sand heaths with Cal-
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  Kivik Möllegården Lyngby Åby Gårdby Skedeås TOTAL 

Numbef of monitoring grids 2 1 1 1 2 1 8 

Natura 2000 Habitats %               

Xeric sand calcareous grasslands 
(6120) 

44.9   33.3 16.7 61.2 66.7 41.8 

Semi-natural dry grasslands and 
scrubland facies on calcareous sub-
strates (6210) 

53.1     83.3   33.3 28.6 

Dry sand heaths with Calluna and 
Empetrum nigrum (2320) 

        38.8   10.1 

Fennoscandian lowland species-rich 
dry to mesic grasslands (6270) 

    14.3       1.6 

Inland dunes with open Corynepho-
rus and Agrostis grasslands (2330) 

2.0           0.5 

Not classified   100.0 52.4       19.0 

        whereof fertilized grasslands   100.0         11.6 

Ground layer and soil surface %               

Sand 19.2 12.4 5.9 16.8 30.8 4.3 17.7 

Bryophytes 72.6 48.7 42.8 52.0 22.2 43.5 47.1 

Lichens 1.1   1.4 14.5 26.2 21.7 11.8 

Litter 5.3 34.2 38.2 13.8 19.0 30.9 20.2 

Key species               

Number of nectar species per square 2.3 3.3 1.7 4.4 3.0 2.6 2.9 

No of herbaceous nectar species per 
square 

2.3 3.3 1.7 4.2 2.7 2.5 2.7 

Cover of nectar species (%) 32.1 76.7 31.3 58.7 38.3 42.7 43.5 

Cover of herbaceous nectar species 
(%) 

32.1 76.7 31.3 55.6 19.0 41.7 38.0 

No of red listed species per square 0.7   0.6 0.3 0.5 0.1 0.4 

Cover of red listed species (%) 6.4   2.2 3.8 2.7 1.5 3.3 

Field layer %               

Graminoids 77.4 93.7 61.8 68.3 52.3 63.9 68.2 

Herbs 54.0 88.5 41.6 76.2 39.0 52.5 55.4 

Subshrubs               

Heather Calluna vulgaris       3.1 19.7 1.0 5.6 

Tree and shrub layer %               

Scots pine Pinus sylvestris     23.8       2.6 

Hazel Corylus avellana     19.0       2.1 

Dewberry Rubus caesius     10.0       1.1 

Juniper Juniperus communis           3.8 0.5 

Silver birch Betula pendula 0.002           0.001 

Table 2. Average cover of habitats and other structures by site. Percentage cover unless otherwise specified. 

Each site is made up of 1-2 grids and in each grid there are twentyfour 0.5 x 0.5 m monitoring squares.  

luna and Empetrum nigrum (2320) (Table 2). Xeric sand calcareous grasslands was most abundant at the two 

Öland sites Gårdby and Skedeås followed by the two Skåne sites Kivik and Lyngby. Dry grasslands covered 

more than 80% at Åby, and also occurred at Kivik and Skedeås. Dry sand heaths were confined to Gårdby and 

Fennoscandian lowland species-rich dry to mesic grasslands (6270) was only found at Lyngby. Among unclassified 

monitoring squares we note 100% fertilized grasslands at Möllegården. 
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Ground layer and soil surface 
The highest amount of bare sand in the analyzed grid systems was found at Gårdby, while Kivik had the high-

est bryophyte cover. Lichen cover was over 14% at all Öland sites but below 2% at all Skåne sites. Cover of 

litter was highest at Lyngby, Möllegården and Skedeås. 

 

Field layer 
Graminoid cover was more than 50% at all analyzed grassland sites. Herb cover was more than 39% at all 

sites. No ferns and only one subshrub (Calluna vulgaris) was found in the grasslands. 

 

Tree and shrub layer 
Only five tree or shrub species were included in the analysis of grassland sites, and these species occurred at 

only one site each. The most abundant was Pinus sylvestris. 

 

Nectar species 
The number of NS per monitoring square in analyzed grassland sites varied from 4.4 at Åby to 1.7 at Lyngby, 

and these numbers were just slightly different for HNS. The cover of NS was highest at Möllegården and Åby 

and lowest at Lyngby. Again, numbers were not considerably changed when shifting to HNS, with the excep-

tion of Gårdby where a Calluna vulgaris cover made NS cover twice as high as HNS cover. The only non-

herbaceous nectar species included in the analysis of grassland sites was Calluna vulgaris and this species was 

only found at the three Öland sites. 

Figure 6. Average cover of nectar species (NS, p < 0.001) and herbaceous nectar species (HNS, p < 0.001) 

in different habitats. Values given are means and SE. 
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The number of NS was highest in fertilized grasslands, followed by Dry grasslands and Xeric sand calcareous 

grassland and the result was the same for HNS (Figure 6). Both NS and HNS cover was highest in fertilized 

grasslands, but the nectar species richness on the habitat level was more than twice as high in both Dry grass-

lands and Xeric sand calcareous grasslands. The most abundant nectar species in fertilized grasslands were 

Medicago sativa ssp. falcata, Trifolium repens and Achillea millefolium. In Dry grasslands, again Medicago sativa ssp. 

falcata was most abundant, followed by Hieracium umbellatum and Thymus serpyllum. In Xeric sand calcareous 

grasslands however the most abundant nectar species were Thymus serpyllum, Pilosella officinarum ssp. peleteriana 

and Hypochoeris radicata. In Dry sand heaths, the total nectar species cover was higher than in both Xeric sand 

calcareous grasslands and Dry grasslands, but the nectar species richness at the habitat level was only half as 

high. The most abundant nectar species in Dry sand heaths was Calluna vulgaris. In general, NS values did not 

differ very much from HNS values in the analyzed grid systems in grasslands with the exception of Dry sand 

heaths were cover of NS was considerably higher than that of HNS due to the high cover of Calluna vulgaris.    

 

Herbaceous species 
Of the 14 most abundant herbaceous species included in the analyzed grid systems in grasslands, 8 were nec-

tar species. These were Medicago sativa ssp. falcata, Thymus serpyllum, Achillea millefolium, Pilosella officinarum 

ssp. peleteriana, Trifolium repens, Hieracium umbellatum, Hypochoeris radicata and Pilosella officinarum ssp. pilosella. 

Medicago sativa ssp. falcata was most common at Möllegården and the two Öland sites Åby and Skedeås. Thy-

mus serpyllum had more than half its distribution at Kivik. Achillea millefolium was most abundant at Lyngby, 

Möllegården and Åby. Pilosella officinarum ssp. peleteriana had more than half its distribution at Skedeås, while 

P. officinarum ssp. pilosella had more than half its distribution at Åby. Trifolium repens was most common at Möl-

legården, while T. arvense was most common at Kivik with only marginal abundance elsewhere. Hieracium 

umbellatum had more than half its distribution at Åby, while Hypochoeris radicata was most common at Kivik 

and Åby.  

The three most abundant graminoid species in grasslands were Festuca polesica, Helictotrichon pratense and 

Corynephorus canescens. Both Festuca polesica and Corynephorus canescens had more than half their distribution at 

Kivik, while Helictotrichon pratense thrived on Öland with 7-18% cover on these sites but only 0-4% at the 

Skåne sites. 

Other common species in grasslands were Plantago lanceolata, Pulsatilla pratensis and Dianthus arenarius ssp. 

arenarius. Plantago lanceolata had its highest abundance at Möllegården, Pulsatilla pratensis was most common at 

Gårdby, while Dianthus arenarius ssp. arenarius was confined to Kivik and Lyngby. 

 

Red-listed species 
Eight red-listed species were found in the analyzed grassland grid systems. Kivik had the highest cover of red-

listed species but red-listed species were found at all grassland sites except Möllegården. 

Red-listed species classified as endangered (EN) found at grasslands sites of this survey were Dianthus arenarius 

ssp. arenarius, Koeleria glauca and Carex obtusata. Species classified as vulnerable (VU) were Viola tricolor ssp. 

curtisii, Holosteum umbellatum and Polygala comosa, and species classified as near threatened (NT) were Carex 

ligerica and Botrychium lunaria. 

Dianthus arenarius ssp. arenarius was confined to the two Skåne sites Kivik and Lyngby. Koeleria glauca had an 
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even distribution with around 1% cover at most grassland sites of this survey but was missing from Möl-

legården and Skedeås, while Carex obtusata was confined to Skedeås. Carex ligerica only occurred at the two 

Öland sites Åby and Gårdby. Bothrychium lunaria occurred at three sites, and the remaining red-listed species 

only at one site each. 

Red-listed species in analyzed grassland grid systems were almost exclusively confined to the two habitat 

types Xeric sand calcareous grasslands and Dry grasslands (Figure 7). Xeric sand calcareous grasslands hosted 

all eight red-listed species found in grasslands, with Dianthus arenarius spp. arenarius, Koeleria glauca and Carex 

ligerica being the most abundant. Dry grasslands hosted four red-listed species: Carex ligerica, Dianthus arenari-

us ssp. arenarius, Carex obtusata and Koeleria glauca. The only red-listed species found outside these two habitat 

types was Dianthus arenarius ssp. arenarius, found in Kivik in the only monitoring square in this survey classi-

fied as Inland dunes with open Corynephorus and Agrostis grasslands (Natura 2000 habitat code 2330). 

Figure 7. Average number of red listed species per monitoring square in different habitats (p < 0.001). Val-

ues given are means and SE. 

Discussion 
Restoration actions in SandLIFE such as “Clearing of woodland and pine plantations”, 

“Creating areas of bare sand”, “Removal of Rosa rugosa”, “Prescribed burning”, “Clearing of 

encroachment”, “Management of heather” and actions to enable grazing will be implement-

ed to increase the amount of bare sand and decrease the cover of Pinus species and Rosa ru-

gosa. In addition, these restoration actions are expected to increase Natura 2000 habitat types 

such as White dunes, Grey dunes, Xeric sand calcareous grasslands, Dry grasslands and Fen-

noscandian lowland species-rich dry to mesic grasslands at the expense of e.g. Wooded dunes 

and Dry sand heaths. Thus, as actions in many cases are presumed to change habitat structures, differences 
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between current habitats in this report may give us an indication on what results to expect after implementa-

tion of restoration actions.   

In analyzed grassland grid systems of this survey, red-listed species were almost exclusively confined to the 

two habitat types Xeric sand calcareous grasslands and Dry grasslands. Also, the nectar species richness on the 

habitat level was more than twice as high in these two habitat types compared to Dry sand heaths and Ferti-

lized grasslands. Since many solitary bees are oligolectic (i.e. feeding on only one or a few vascular plant gen-

era, Linkowski 2004), a higher nectar species diversity has the potential to promote a higher number of soli-

tary bee species. 

In addition to nectar and pollen sources, many solitary bees such as the SandLIFE target spe-

cies Osmia maritima depend on sun-exposed sand in dunes to build its nest (Cederberg 2010, 

Linkowski 2004). Creating such areas of bare sand is a major purpose of several proposed res-

toration actions within SandLIFE. In analyzed grassland sites, Xeric sand calcareous grass-

lands and Dry grasslands have the highest abundance of bare sand, and in analyzed dune 

sites, the amount of bare sand is at least ten times higher in White dunes and Grey dunes com-

pared to Wooded dunes. In Skåne, the most important nutrition source for the larva of O. 

maritima seems to be Lathyrus japonicus (Cederberg 2010), and in analyzed dune grid systems, 

this species was virtually confined to White dunes. In Halland, Cederberg (2010) lists Lotus 

corniculatus as the most important nutrition source, but this species had only marginal abun-

dance in analyzed grid systems. Finally, when building its nest, O. maritima need access to 

suitable plant material to cover the inside of the larva chamber. Cederberg (2010) lists Viola 

canina as one such species, and this species was not included in the analysis, even though un-

determined Viola species, which may have been V. canina, occurred in Grey dunes and Humid 

dune slacks. 

The definition of nectar species (NS) used in this report was taken from Bengtsson (2010) and 

consists of all species belonging to any of the families Asteraceae, Boraginaceae, Campanulaceae, Dipsaca-

ceae, Ericaceae, Fabaceae, Lamiaceae and Salicaceae. This rough definition is practical since it only requires the 

surveyor to determine plants to the family level. However, the definition is not perfect since some non-nectar 

species are also included. For instance, in this survey, Empetrum nigrum considerably influenced NS values in 

dunes. Thus, herbaceous nectar species (HNS) was introduced as an attempt to use a more realistic measure 

of nectar sources. However, the measure HNS also has disadvantages since it excludes well-known nectar 

sources such as Calluna vulgaris and Salix spp. Thus, at least for most dune sites analyzed in this report, NS and 

HNS values should be regarded as rough approximations rather than exact measurements of nectar and pollen 

abundance. In analyzed grasslands and at some dune sites, Empetrum nigrum was absent and NS values are more 

credible. 

Furthermore, to determine the capability of a site to host solitary bee species, measuring the total nectar 

abundance is not enough, but rather the nectar and pollen preferences of each species should be considered. 

Actually, Linkowski (2004) lists preferred host plant family and in some cases genus/genera for more than 60 

oligolectic solitary bees. Using this list could be a way to construct a more accurate definition of nectar 

sources. Notably, this paper also lists nest preferences for several solitary bees in Sweden, and this could give 

us additional help to judge the potential of a site to host these species. 
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Appendix 1. Average cover of habitats and other structures by site. Percentage cover unless otherwise spec-

ified. Each site is made up of 1-3 grids and in each grid there are twelve 5 x 5 m monitoring squares. 

  

Haverdal 

Tön-

nersa Höka 

Ängel-

holm 

Sand-
hammar

en 

Frise-

boda 

Gropa-

hålet 

Böda 

västra 

Böda 

östra TOTAL 

Numbef of monitoring grids 2 1 1 2 2 3 1 2 2 16 

Natura 2000 Habitats %                     

Wooded dunes (2180) 30.4 33.3 56.3 54.2 66.7 86.4 75.8 66.7 35.4 58.4 

Grey dunes (2130) 21.7 38.3 10.4 16.7 4.2 13.6 24.2 7.1 16.7 15.4 

White dunes (2120) 3.5   33.3   29.2     5.4 27.1 10.3 

Decalcified fixed dunes with 
E. nigrum (2140) 

22.2 20.0   8.3           5.0 

Dunes with Salix repens ssp. 
argentea (2170) 

3.9                 0.5 

Humid dune slacks (2190) 8.7                 1.0 

Not classified 9.6 8.3   20.8       20.8 20.8 9.5 

Ground layer and soil sur-
face% 

                    

Sand 34.9 35.3 42.5 22.4 39.7 3.9 3.0 13.0 17.3 21.6 

Bryophytes 52.9 42.8 24.8 55.3 44.1 45.4 5.9 24.0 42.5 40.4 

Lichens 1.2   6.5 2.9 2.2 38.9 18.8 36.7 32.9 18.4 

Litter 6.7 11.8 8.8 16.2 6.0 4.2 5.7 25.3 7.3 10.1 

Key species                     

Number of nectar species 
per square 

1.0 1.8 0.8 0.8 0.9   0.6 1.1 1.0 0.8 

No of herbaceous nectar 
species per square 

0.2 0.8 0.4 0.1 0.2   0.5 0.7 0.5 0.3 

Cover of nectar species (%) 19.4 11.0 6.3 10.2 19.6   0.9 13.5 29.2 12.6 

Cover of herbaceous nectar 
species (%) 

0.1 2.6 1.0 0.01 0.02   0.1 1.7 16.7 2.6 

No of red listed species per 
square 

              0.1   0.01 

Cover of red listed species 
(%) 

              0.6   0.1 

Field layer %                     

Graminoids 63.3 79.2 30.4 23.4 50.0 7.9 10.0 5.0 40.3 31.5 

Herbs 2.9 10.9 1.3 0.8 0.8 0.01 0.1 3.4 19.9 4.2 

Subshrubs                     

Crowberry Empetrum nigrum 14.8 7.2 5.3 8.7 19.3   0.8     6.1 

Bilberry Vaccinium myrtillus               1.0 6.7 1.0 

Lingonberry Vaccinium vitis-
idea 

0.2 0.01   0.1       1.2 6.0 1.0 

Creeping willow Salix repens 4.7 0.3               0.6 

Heather Calluna vulgaris 0.3 0.8   0.1 0.2     0.6 0.3 0.3 

Wintergreen Chimaphila 
umbellata 

              0.6   0.1 

Ferns                     

Polypodium vulgare 0.01     0.02     0.1     0.01 
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Haverdal 

Tön-

nersa Höka 

Ängel-

holm 

Sand-
hammar

en 

Frise-

boda 

Gropa-

hålet 

Böda 

västra 

Böda 

östra TOTAL 

Tree and shrub layer %                     

Scots pine Pinus sylvestris 0.4 29.2 0.8 20.1 35.1 34.5 67.3 46.3 46.5 31.3 

Mountain pine Pinus mugo 25.5   50.6 22.7   23.8   9.6   14.8 

Silver birch Betula pendula 1.4 0.4 0.2 12.3 20.0 0.01       4.3 

Japanese rose Rosa rugosa 10.2   8.5 12.8           3.4 

Poplar Populus sp. (not 
tremula) 

              9.2   1.2 

Pine trunk               1.1 6.6 1.0 

Oak Quercus robur   0.02   0.02 2.3 0.01   0.04 1.7 0.5 

Norway spruce Picea abies       2.9         0.9 0.5 

Bog myrtle Myrica gale 2.8                 0.3 

Rowan Sorbus aucuparia 0.004 2.8   0.004 0.5 0.003     0.004 0.2 

Aspen Populus tremula 0.2     1.3           0.2 

Shore pine Pinus contorta 1.1                 0.1 

Alder buckthorn Frangula 
alnus 

0.4 0.3   0.3           0.1 

Wild cherry Prunus avium 0.1 0.01               0.02 

Hawthorn Crataegus sp.               0.1   0.02 

Juniper Juniperus communis             0.1   0.004 0.01 

Swedish whitebeam Sorbus 
intermedia 

        0.004         0.001 

Raspberry Rubus idaeus         0.004         0.001 

Appendix 1. Continuous . . . 
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Appendix 2. Average percentage cover of species by site. Each site is made up of 1-3 grids and in each grid 

there are twelve 5 x 5 m monitoring squares.  

  Haverdal 
Tön-

nersa 
Höka 

Ängel-

holm 

Sand-
hammar

en 

Frise-

boda 

Gropa-

hålet 

Böda 

Västra 

Böda 

östra 
TOTAL 

Number of monitoring grids 2 1 1 2 2 3 1 2 2 16 

Species                     

Aira praecox       0.004 0.04       0.08 0.02 

Artemisia campestris   0.01   0.01 0.01         0.003 

Campanula rotundifolia             0.03     0.002 

Cerastium semidecandrum   0.01               0.001 

Chimaphila umbellata (EN)               0.58   0.07 

Comarum palustre 0.004                 0.001 

Convallaria majalis         0.55         0.07 

Corynephorus canescens 3.3 20.3 5.3 3.5 0.004 0.78 0.25 0.05 0.17 2.6 

Epilobium angustifolium 0.01     0.004 0.25       0.004 0.03 

Eryngium maritimum (EN)               0.004   0.001 

Festuca polesica               2.9 0.10 0.38 

Galeopsis sp. 0.004 0.01               0.001 

Hieracium umbellatum   2.6 1.0       0.01 0.15 9.2 1.4 

Honckenya peploides 0.004       0.01     0.05   0.01 

Hypochoeris radicata               0.004   0.001 

Iris pseudacorus 0.22                 0.03 

Lathyrus japonicus         0.004     0.01 12.9 1.6 

Lathyrus sylvestris               0.83   0.10 

Lonicera periclymenum                 0.08 0.01 

Lysimachia thyrsiflora 0.18                 0.02 

Maianthemum bifolium 0.004 0.51   0.004           0.03 

Melampyrum pratense 0.01 0.08   0.01 0.01 0.01 0.03 2.2 3.8 0.76 

Mentha sp. 0.004                 0.001 

Moehringia trinervia   0.01               0.001 

Monotropa hypopitys             0.01   0.004 0.001 

Paris quadrifolia   0.01               0.001 

Peucedanum palustre 0.09                 0.01 

Potentilla erecta 0.27                 0.03 

Pulsatilla pratensis               0.02   0.002 

Pyrola chlorantha             0.01 0.004   0.001 

Rumex acetosa 0.01                 0.002 

Rumex acetosella 0.05                 0.01 

Senecio viscosus/sylvaticus 0.004 0.01     0.004         0.002 

Silene dioica 0.05                 0.01 

Stellaria holostea   0.33               0.02 

Taraxacum sect. Ruderalia 0.04     0.004 0.004         0.01 

Thymus serpyllum               0.13   0.02 

Trientalis europaea 0.004 6.8   0.01         0.38 0.47 

Urtica dioica       0.25           0.03 

Vicia sepium               0.04   0.01 

Viola sp. (not tricolor) 0.05 0.01   0.004           0.01 

Viola tricolor 0.75 0.37 0.46 0.02           0.15 
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Appendix 3. Average percentage cover of species by sea proximity. In each grid there are three transects 

parallel to the shore line, labeled sea, intermediate and inland. 

  Sea Intermediate Inland TOTAL 

Number of transects 16 16 16 48 

Species         

Aira praecox 0.03 0.02   0.02 

Artemisia campestris 0.003 0.003 0.002 0.003 

Campanula rotundifolia 0.002   0.003 0.002 

Cerastium semidecandrum   0.002   0.001 

Chimaphila umbellata (EN)     0.22 0.07 

Comarum palustre   0.002   0.001 

Convallaria majalis 0.03 0.002 0.18 0.07 

Corynephorus canescens 5.6 2.0 0.32 2.6 

Epilobium angustifolium 0.01 0.02 0.08 0.03 

Eryngium maritimum (EN) 0.002     0.001 

Festuca polesica 1.1     0.38 

Galeopsis sp.   0.003   0.001 

Hieracium umbellatum 4.2 0.01 0.005 1.4 

Honckenya peploides 0.02 0.002   0.01 

Hypochoeris radicata 0.002     0.001 

Iris pseudacorus   0.08   0.03 

Lathyrus japonicus 4.9     1.6 

Lathyrus sylvestris 0.31     0.10 

Lonicera periclymenum     0.03 0.01 

Lysimachia thyrsiflora   0.06   0.02 

Maianthemum bifolium   0.002 0.10 0.03 

Melampyrum pratense 0.10 0.73 1.5 0.76 

Mentha sp.   0.002   0.001 

Moehringia trinervia     0.002 0.001 

Monotropa hypopitys 0.002   0.002 0.001 

Paris quadrifolia     0.002 0.001 

Peucedanum palustre   0.03   0.01 

Potentilla erecta   0.10   0.03 

Pulsatilla pratensis   0.01   0.002 

Pyrola chlorantha 0.002   0.002 0.001 

Rumex acetosa   0.005   0.002 

Rumex acetosella 0.02 0.002   0.01 

Senecio viscosus/sylvaticus 0.002 0.003   0.002 

Silene dioica   0.02   0.01 

Stellaria holostea     0.06 0.02 

Taraxacum sect. Ruderalia 0.002 0.02   0.01 

Thymus serpyllum   0.05   0.02 

Trientalis europaea 0.002 0.14 1.3 0.47 

Urtica dioica 0.09     0.03 

Vicia sepium 0.02     0.01 

Viola sp. (not tricolor) 0.005 0.02   0.01 

Viola tricolor 0.33 0.07 0.03 0.15 
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Appendix 4. Average percentage cover of species by site. Each site is made up of 1-2 grids and in each grid 

there are twenty four 0.5 x 0.5 m monitoring squares. 

  Kivik 
Mölle-

gården 
Lyngby Åby Gårdby Skedeås TOTAL 

Number of monitoring grids 2 1 1 1 2 1 8 

Species               

Achillea millefolium 0.02 11.3 16.0 11.3 0.2 3.6 5.04 

Aira praecox         2.8   0.7 

Allium oleraceum       0.8 0.04 0.8 0.2 

Androsace septentrionalis         0.1   0.04 

Anthericum ramosum     0.2       0.02 

Anthyllis vulneraria     0.1 0.4     0.1 

Arabis hirsuta var. glaberrima         0.002 0.1 0.02 

Arenaria serpyllifolia 0.004 0.4 0.005       0.1 

Armeria maritima ssp. elongata 0.6           0.2 

Artemisia campestris 0.3   0.3 1.6 2.1   0.9 

Artemisia vulgaris           0.1 0.01 

Botrychium lunaria (NT)     0.005   0.01 0.004 0.003 

Briza media     1.5       0.2 

Campanula rotundifolia     0.01 1.9 0.5 0.1 0.4 

Carex ericetorum     0.05   0.3 0.1 0.1 

Carex ligerica (NT)       2.8 1.5   0.7 

Carex obtusata (EN)           1.5 0.2 

Cerastium semidecandrum 0.02   0.2       0.03 

Cirsium arvense     0.5       0.1 

Convallaria majalis     0.5       0.1 

Corynephorus canescens 8.0     0.3 2.9   2.9 

Descurainia sophia       0.04 0.002   0.01 

Dianthus arenarius ssp. arenarius (EN) 5.9   0.9       1.6 

Dianthus deltoides       1.0 0.9 0.5 0.4 

Equisetum arvense     0.7 0.04     0.1 

Erodium cicutarium         0.1   0.03 

Euphrasia stricta ssp. stricta     0.005 0.01 0.1 0.3 0.05 

Festuca polesica 21.8   5.2 1.5 4.5   7.6 

Galeopsis sp.     0.005       0.001 

Galium aparine     3.4       0.4 

Geranium molle   0.2         0.02 

Geranium robertianum     0.2       0.02 

Helianthemum nummularium      0.3   0.5   0.1 

Helichrysum arenarium 0.3           0.1 

Helicotrichon pratense 0.04   3.7 7.4 7.2 18.3 5.6 

Helicotrichon pubescens       2.1   0.9 0.4 

Herniaria glabra   0.005         0.001 

Hieracium umbellatum   0.2   17.8 1.8   2.8 

Holosteum umbellatum (VU)         0.04   0.01 

Hypochoeris maculata       1.2 0.7   0.3 

Hypochoeris radicata 6.5 0.1   3.1 0.4 0.3 2.3 

Koeleria glauca (EN) 0.5   1.2 0.8 1.2   0.7 

Linaria vulgaris       0.2     0.03 

Logfia arvensis/minima 0.1           0.02 

Lotus corniculatus       0.1 0.02 0.04 0.02 

Medicago lupulina     0.9   0.2   0.1 

Medicago sativa ssp. falcata   34.0 7.4 15.2   13.2 8.4 

Moehringia trinervia     0.1       0.01 

Ononis spinosa ssp. maritima   0.1         0.01 

Oxytropis campestris         1.7   0.4 

Phleum pratense ssp. serotinum       1.0     0.1 

Pilosella officinarum ssp. peleteriana 3.9       3.3 22.8 4.8 

Pilosella officinarum ssp. pilosella 0.002 1.1 0.5 6.6 0.8   1.2 

Pimpinella saxifraga     1.1 0.8     0.2 
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Appendix 4. Continuous . . . 

  Kivik 
Mölle-

gården 
Lyngby Åby Gårdby Skedeås TOTAL 

Number of monitoring grids 2 1 1 1 2 1 8 

Species               

Plantago lanceolata 6.2 12.7   2.6 0.4 0.2 3.5 

Polygala comosa (VU)     0.05       0.01 

Potentilla argentea 0.04 0.1     1.1 0.1 0.3 

Potentilla subarenaria       0.5 1.7 0.9 0.6 

Potentilla tabernaemontani       0.04 0.2   0.1 

Pulsatilla pratensis 0.1   0.4 2.5 6.1 0.7 2.1 

Ranunculus acris   0.02         0.003 

Ranunculus bulbosus       4.3 0.3 0.4 0.7 

Rhinanthus minor 2.7           0.7 

Satureja acinos         2.0   0.5 

Saxifraga granulata       0.1     0.02 

Scabiosa canescens     2.0       0.2 

Scabiosa columbaria         0.1   0.03 

Scleranthus annuus       0.1 0.02   0.02 

Scleranthus perennis 0.5     0.3 0.2   0.2 

Sedum acre   0.3 1.0 2.3 1.6 0.4 0.9 

Sedum rupestre         0.1   0.03 

Silene nutans     0.3     1.0 0.2 

Stellaria graminea   1.3         0.2 

Succisa pratensis     0.1 0.3     0.1 

Taraxacum sect. Erythrosperma       0.1 0.2 0.4 0.1 

Taraxacum sect. Ruderalia   1.1   0.2 0.2 0.2 0.2 

Thymus serpyllum 18.4 0.9 5.4 2.4 4.2 2.7 7.2 

Trifolium arvense 2.6       0.1 0.004 0.7 

Trifolium campestre 0.04 0.05     0.1   0.04 

Trifolium dubium 0.002   0.2     0.1 0.03 

Trifolium pratense       0.004     0.001 

Trifolium repens   31.8   1.8 0.002   3.9 

Veronica chamaedrys   0.005   1.1 0.5 2.4 0.6 

Veronica officinalis         0.4   0.1 

Veronica spicata     0.7 2.8 0.7   0.6 

Vicia hirsuta       0.004 0.002   0.001 

Vicia lathyroides       0.05 0.1 0.05 0.03 

Vicia sativa       0.4   0.1 0.1 

Vicia tetrasperma           0.004 0.001 

Viola arvensis       0.3   0.01 0.03 

Viola rupestris     0.005 0.004 0.02   0.01 

Viola tricolor (undecided ssp.)         0.02 0.1 0.02 

Viola tricolor ssp. curtisii (VU)       0.2     0.02 
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The sand dunes and heaths of southern Sweden are among northern Europe’s most species

-rich habitats. However, these habitats have declined during the last 100 years, due to 

plantations with mountain pine and Japanese rose, converted to agricultural land or com-

mercially exploited. Today, few open sandy habitats remain, but are becoming overgrown 

because of nitrogen deposition and changes in land use. Plant, animal and fungi have been 

pushed out to the few areas where open sandy habitat still exists. 

The project Sand Life will restore these habitats in 23 Natura 2000-sites so that they once 

again can be attractive for the wild life. To follow the development of the habitats and 

species in the project sites a monitoring program was set up by Lund University. In the 

present report the status of vascular plants and habitat structures are presented during the 

year 2013, before the restoration actions were implemented in any of the project sites. 

The results are shown for dune-habitats and sandy grasslands, with focus on calcareous 

substrates, and one of the objectives of Sand Life is to increase the abundance of these hab-

itat types. 

www.lansstyrelsen.se/skane 

 


