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Abstract 
The Swedish deciduous forest has been actively replaced by coniferous forest during the last two 

hundred years. In Färna Ekopark, Västmanland, this trend is being reversed by restorations of 

deciduous forests through the removal of coniferous trees in mixed forests. This field study 

investigates how successful these restorations have been for plant diversity and how they were 

affected by past grazing and the proportion of similar mixed and deciduous forest habitats in the 

surrounding landscape. Plant species richness was investigated in 370 1m2-plots distributed over 37 

sample areas and the surrounding landscape analyzed in a GIS. 

Results show that a few years after restoration there was higher plant species richness and lower 

homogenization, at the site scale, compared to the controls. When the restored sites were divided 

into two subgroups dependant on age, the 5-6 year old restoration displayed higher plot richness 

than the 2-4 year old restorations, but were also more homogeneous. Past grazing showed a 

generally positive effect on plant diversity, and these areas also responded with a larger increase of 

plant species richness and less homogenous plant populations after restorations compared to areas 

that had not been formerly grazed.  

The proportion of similar deciduous and mixed forest habitats (more than 40 % deciduous trees) in 

the surrounding landscape showed no effect on the plant diversity of deciduous forests in general, 

though it did display a weak influence over the plot richness of restored deciduous forests without a 

history of grazing. 

When restoring deciduous forests to increase plant diversity it would therefore appear wise to focus 

on the formerly grazed deciduous forests. To take advantage of the beneficial effects to plot richness 

restored deciduous forests should have a high degree of deciduous and mixed forests within one 

kilometer. 
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Sammanfattning 
Den svenska lövskogen har aktivt ersatts med barrskog under de senaste tvåhundra åren. I Färna 

Ekopark, Västmanland, försöker man vända denna trend genom att ta bort barrträd i blandskog och 

på så sätt restaurera lövskog. Denna fältstudie undersöker om restaureringarna har gett ökad 

växtdiversitet och hur restaureringarna har påverkats av tidigare bete samt andelen av liknande 

bland- och lövskogshabitat i det omgivande landskapet. Växtartantalet undersöktes med 370 1m2-

rutor utspridda över 37 områden och det omgivande landskapet analyserades i ett GIS. 

Resultaten visar att några år efter restaurering hade områdena högre växtdiversitet och 

artsammansättningen var mindre likformig i jämförelse med kontrollerna. När de restaurerade 

områdena delades upp i två grupper, i avseende på ålder, uppvisade de 5-6 år gamla 

restaureringarna högre växtdiversitet i rutorna än de 2-4 år gamla restaureringarna, men 

artsammansättningen var även mer likformig. Tidigare bete visade en generellt positiv inverkar på 

växtdiversiteten och dessa områden fick en ännu större uppgång i artrikedom och ännu lägre 

likformighet i artsammansättningarna efter restaureringarna än de områden som inte hade betats 

tidigare. 

Andelen av liknande bland- och lövskogshabitat (mer än 40 % lövträd) i det omgivande landskapet 

uppvisade ingen effekt på växtdiversiteten hos lövskog generellt, men det fanns en svag påverkan på 

växtdiversiteten på rutnivå hos restaurerade lövskogar utan tidigare bete.   

När man restaurerar lövskog för att öka växtdiversiteten verkar det därför bra att fokusera på 

tidigare betade lövskogar. Om man vill ha ta tillvara på den positiva påverkan på växtpopulationerna 

som omgivande landskap kan ha bör restaurerade lövskogar ha en stor andel bland- och lövskog en 

kilometer runt omkring sig.    
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1. Introduction 
In a world where biodiversity is in steady decline, it is important not only to study why this decline is 

taking place and how best to halt it, but also how to reverse it. Since habitat fragmentation and 

degradation have been pointed out as two of the main reasons for the world-wide biodiversity loss 

(Fischer & Lindenmayer 2007), habitat fragmentation should clearly be stopped. However, a lot of 

habitats have already been fragmented or even destroyed. In such cases, restoring the habitats may 

be the only way to regain lost biodiversity and get species to return to areas from where they have 

disappeared. In Sweden, this is the case for several types of habitats (for example wetlands, 

grasslands and deciduous forests) that did not fare well during the 19th and 20th centuries. This study 

focuses on the Swedish deciduous forest. 

The 19th and 20th centuries saw a massive upheaval of forest and grassland ecosystems in Sweden 

due to changes in agricultural and silvicultural practices (Niklasson & Nilsson 2005). The traditional 

system consisted of part cropland and part grassland surrounded by forests. Large parts of the forest 

were grazed and selectively cut which resulted in an open mixed forest. Fire also kept the Norwegian 

Spruce (Abies piscea) from dominating these forests, besides grazing livestock trampling on saplings. 

In tree-bearing grasslands deciduous trees were favored since they also provided livestock fodder for 

the winter (Slotte 2001). The grazing along with selective cutting by the farmer produced a wide 

variety of tree species, each with its own uses for the household. 

The industrial and agricultural revolutions produced fertilizer, machines and an ever growing 

population which forced a paradigm shift from this thousands of year old system to one where 

productive grasslands were converted into cropland and other grasslands were abandoned or 

actively turned into coniferous forest (SkogForsk 1993; Niklasson & Nilsson 2005). The surrounding 

forest was likewise converted into dense plantations of primarily Norwegian Spruce (Abies piscea) 

and Scots pine (Pinus sylvestris). To protect these economically important forests as well as adjacent 

settlements, forest fires were doused before they could spread and intentionally starting fires was 

outlawed (Niklasson & Nilsson 2005). The removal of fire as an ecological factor mostly favored the 

Norwegian Spruce since it, unlike other trees, does not have protective bark, like Pinus sylvestris, and 

cannot colonize open areas quickly, like Betula pendula and Populus tremula (SkogForsk 1993). 

During the 1960's and 1970's deciduous trees in Swedish production forests were considered no 

better than weeds that competed with the commercially more interesting coniferous trees (Björk 

1995). They were therefore actively targeted with herbicides sprayed from airplanes in an attempt to 

remove them altogether. This  practice was outlawed in 1983 (ibid.). Both the agricultural and the 

forestry changes were extremely detrimental to the distribution of deciduous trees in Sweden and 

the habitats of which they were a part have since become relatively rare. The loss and fragmentation 

of these habitats have affected a great many species negatively (e.g. Dendrocopos leucotos, Leiopus 

punctulatus, Urnula craterium and Vicia pisiformis). 

Restoring these habitats is not an easy undertaking, however. The land today bears little 

resemblance to what it looked like two hundred years ago. The old mosaic landscape is not 

considered economically viable for today’s farmers and does not interest those forest owners that 

are mostly interested in production. Even where the will to restore aspects of it exists, the 

manpower, grazing animals or management techniques may be missing.  Not to mention the plant 

species that once grew there may not exist in the surrounding area anymore or are slow colonizers 

(Honnay et al. 2002; De Frenne et al. manuscript). 
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Thinning is a method that has been used to increase biodiversity in forests (Thomas et al. 1999; 

Thysell & Carey 2001; Sullivan et al. 2001) and change the forest structure (Zhu et al 2010; Dwyer et 

al. 2010). It is a fairly simple restoration method that does not require the extensive safety 

precaution of using fire nor the need for animals to graze. It is already used in forestry to increase 

production, but can perhaps also be effective as a way to restore forests. By removing a portion of 

the trees the microclimates of the forest changes (Siyan et al. 2009) as it becomes more open and 

provides space for new tree and understory species to colonize. By removing mainly coniferous trees 

while maintaining the deciduous ones the forest structure can be changed towards a more mixed 

deciduous forest or even one completely dominated by deciduous trees. By thinning the forest at 

regular intervals, the resulting openness mimics the one produced through selective cutting and 

grazing of the old mosaic landscape or the aftermath of a fire. However, it cannot reproduce the 

heat, the instant release of nutrients and the scorch damage of a fire, nor the trampling and grazing 

effects of livestock.    

Another aspect to bear in mind is that even if a deciduous forest is restored, a different forest 

structure may develop than was there before (Chazon 2009) and the understory species may not 

return quickly or at all (Honnay et al. 2002; De Frenne et al. manuscript). While a restored habitat 

provides suitable space for a species to colonize or reappear they may not do so. Species with high 

colonization potential, such as short-lived herbs, may be quick to invade new habitats (De Frenne et 

al. manuscript), but for other understory species it may take more than a century for them to 

establish themselves (Honnay et al. 2002). Sowing experiments have shown that availability of seeds 

is often a limiting factor for plants even when the habitat is suitable (Primack & Miao 1992; Eriksson 

& Erhlén 1992; Ackerman et al. 1996; Tilman 1997; Ehrlén & Eriksson 2000; Turnbull et al. 2000). 

Thus a newly restored forest is dependent on seeds being present either in the soil or by colonization 

from the surrounding landscape, if it is to increase its plant diversity and strengthen existing  

populations. Therefore both the historical land use (Verheyen et al. 2003; Fraterrigo et al. 2005; Plue 

et al. 2009) and the structure of the surrounding landscape affect the current and the future 

biodiversity of the area (Honnay et al. 2002). 

 An area that has been grazed in the past may have remnant species (Vellend et al. 2006), as well as a 

more diverse collection of seeds in its soil than an equivalent area that was not grazed, even if the 

grazing stopped within the last hundred years. An area that has a lot of similar habitats nearby 

should have a larger species recruitment pool and therefore a higher biodiversity after restoration 

than, for example, a deciduous forest surrounded by coniferous forest or croplands.  

In this study I ask: 

1. Does restoration of deciduous forest by thinning of spruce actually increase their plant 

species richness within six years? 

2.  Also, if there is an increase, does it takes place within the first few years or does it take 

longer? 

3. Have deciduous forests that were grazed in the last 100 years more plant diversity than areas 

that have not been grazed?  

4. Do formerly grazed areas respond to restoration the same way as areas that have not been 

grazed? 
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5. Does a large proportion of mixed and deciduous forest in the surrounding area have a 

positive effect on plant diversity in restored forests? 

To complement species richness of the area (gamma diversity), the plot richness (alpha diversity) as 

well as the level of species homogenization (beta diversity) was tested. This adds another dimension 

to the tests by not only telling us if new species have colonized the restored forests, but also whether 

the species are spreading within the areas and if the species composition is becoming more 

homogenous or not.  

2. Method 

2.1 Survey Area - Färna Ekopark 

Färna is a newly established so called “Ekopark” in a highly forested area three kilometers outside of 

Skinnskatteberg in Västmanland County, Sweden (Fig. 1).  Out of 4004 hectare 2822 is forest, while 

the rest of the park is mostly made up of wetlands and lakes (Sveaskog 2005). The lumber company 

Sveaskog owns much of the lands in Färna and designated it as an Ekopark in 2004. The Ekoparks is 

one part of Sveaskog’s effort to preserve 20 % of their productive forest as biologically diverse. Each 

park is chosen because it contains a high percentage of biologically interesting habitats and lands 

that can be transformed into such through restoration efforts or natural development through time. 

Once an Ekopark is established, at least half of the park will be managed with biodiversity as the 

main goal while normal forestry, but with consideration for biological values, is conducted in the rest 

of the park.  

 

Figure 1. Färna Ekopark is located in Västmanland County in Sweden. The black square shows where the park is while the 
grey inside it is the actual extent of the park (N 59° 48.063', E 15° 53.607'). The grey border around it shows Västmanland 
County. 

One of the reasons the Färna area was chosen to become an Ekopark is because of its high number of 

deciduous trees (Sveaskog 2005). 15.9 % of the forest has more than 50 %  deciduous trees and 

another 37 % has between 20 and 49 % deciduous trees (ibid.). As a result, one in four trees in Färna 
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Ekopark is a deciduous tree (ibid.). This makes it a rare feature not only in Västmanland County, but 

also in most of Sweden as coniferous trees dominate most of the country, with exceptions mainly in 

the south (Riksskogstaxeringen 2003-2007). As an area rich in deciduous trees Färna is structurally 

very different from much of the surrounding land and provides an important refuge for deciduous 

forest dependent organisms. The high number of old Euroasian Aspen (Populus tremula) is especially 

important in this respect (Sveaskog 2005).  

Sveaskog has decided that the percentage of deciduous forest in Färna Ekopark is to be increased, 

from  4 % to 24 % (Sveaskog 2005). This will be accomplished through continuous thinning of forests 

that have been determined to be suitable to be developed into deciduous forests. Thinning in this 

case primarily means removing spruce and pine while retaining the deciduous trees. Today there is 

no forest grazing in Färna Ekopark. 

Geomorphically Färna Ekopark is homogenous, consisting mostly of till with a high percentage of 

boulders (Sveaskog 2005). Depending on which definition is used, Färna is located just north or just 

south of Limes Norrlandicus, the border that separates the boreal zone from the boreonemoral zone 

(Sveriges Nationalatlas; Swedish Forest Agency). The precipitation averages about 600-700 mm/year 

(Swedish Meteorological and Hydrological Institute) . 

2.2 Landscape Data 

This study is based on the plant survey that I and Jessica Lindgren conducted in Färna Ekopark in 

May-June of 2010. Several forest restorations by thinning had been conducted in Färna every year 

since 2004. While signal species and some organism groups, such as lichens, have been thoroughly 

documented in Färna, no comprehensive inventory of vascular plant species had been done so far.  

Therefore there could be no before and after restoration comparison. Instead we decided to 

compare restored deciduous forests with a control group of forests that had not yet been restored. 

Both the restored deciduous forest group and the control group were to contain areas that had been 

grazed at the beginning of the 20th century and areas that had not been grazed before. 

Sveaskog provided us with a GIS database from 2004 that contained a vegetation map, signal species, 

type of forest, forest structure and historical land use, as well as a recommendation whether the 

area should be restored and if so, which year. They had also compiled a GIS map of areas that had 

already been restored through thinning since 2004. From the map of restored forests we chose areas 

where the goal was deciduous forests.  The database was used to find suitable control areas; mixed 

forests where restoration had not yet been carried out. The historical land use information of the 

database was used to identify restored forests and control areas with a forest grazing history. 

Some of the chosen areas were for various reasons found unsuitable (e.g. too few deciduous trees or 

too many boulders for understory vegetation to develop) after the first field control and therefore 

discarded. This left a total of 37 suitable areas for further investigation. 21 restored areas and 16 

controls. Five of the restored areas and eight of the controls had once been grazed (Tab 1). These 

were inventoried with ten 1m2 plots randomly distributed in each sample area. All ferns and vascular 

plants were noted for each plot.  
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Table 1. The total number of sample areas and the distribution in groups of restored and control areas. These are then 
divided into subgroups of whether they had been grazed in the past or not and by how long ago they were thinned. Note 
that the restored subgroups of 16 and 5, 10 and 11 are the same 21 areas. 

  
Restored 

Areas 
Control 
Areas 

Deciduous Forest 16 8 

Deciduous Forest with Past Grazing 5  8 

Total Areas 21 16 

Areas restored 2-4 years ago 10 - 

Areas restored 5-6 years ago 11 - 

To ascertain how much of the landscape surrounding each sample area was deciduous and mixed 

forest (containing more than 40 % deciduous trees), a combination of Sveaskog’s 2004 GIS vegetation 

map and an aerial photography analysis was used. Color infrared aerial photographs from 2007 

(Lantmäteriet) were used to find mixed and deciduous forests in the areas that the GIS vegetation 

map did not cover as well as to verify that the GIS data provided by Sveaskog was accurate. The 

photographs were not used in stereo. Forests with at least 40 % deciduous trees in the GIS 

vegetation map were identified. Those areas that were determined to have a high degree of 

deciduous trees, by the shape and color of the canopy, were added to the areas identified in the GIS 

(using ESRIS ArcGIS 9.3).   

Once all mixed and deciduous forests were identified, buffers of one kilometer and 500 meters from 

the edge of each sample area were created (in GIS) using ArcMap (Fig. 2). One kilometer was used 

because it has been used as a good measure of connectivity of habitats (Lindborg & Eriksson 2004) 

and I also tested 500 meters to see if a shorter distance had any effect on the results. Using these 

buffers, the percentage of deciduous forest within the radius could be calculated.  

 

Figure 2. An example of a buffer (tan colored) surrounding a sample area (dark purple in the middle) in Färna Ekopark 
and the mixed and deciduous forest within the buffer (lighter purple). The buffer is 1 kilometer in all directions from the 
area’s edge. This particular area had 21 % deciduous forest within 1 kilometer and 29 % within 500 meters. 

2.4 Analysis and Diversity Calculations 

For each area the alpha, beta and gamma diversity was calculated. Alpha diversity for the sample 

areas was defined as the average number of species per 1m2 plot. Gamma diversity is the total 

number of species for the ten plots placed in the sample area. Beta diversity is defined here as 1/(the 
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sample areas’ average species’ frequency) (Schluter & Ricklefs 1993), so that alpha*beta*(plots per 

sample area)=Gamma. This means that each sample area gets a beta value of their own and the beta 

diversity measures of each group of habitats can be compared to the others. An example of the 

calculations is shown in table 2.  

Table 2. An example of a sample area with 5 species that occur in 10, 7, 5, 3 and 1 of the 10 plots. It therefore has an 
average species’ frequency of 10+7+5+3+1/5=5.2 and a beta diversity of 1/5.2, or approximately 0.192. The mean 
species/plots is 2.6 so that is the alpha diversity. 0.192*10*2.6 = 5 is the gamma diversity. 

  
Plot 
1 

Plot 
2 

Plot 
3 

Plot 
4 

Plot 
5 

Plot 
6 

Plot 
7 

Plot 
8 

Plot 
9 

Plot 
10   Frequency 

Melampyrum sylvaticum 1 1 1 1 1 1 1 1 1 1   10 

Calamagrostis arundinacea 1 1     1   1 1 1 1   7 

Trientalis europaea 1     1   1 1     1   5 

Angelica sylvestris 1 1               1   3 

Moehringa trinervia   1                   1 

                      Mean 5.2 

Species/plot 4 4 1 2 2 2 3 2 2 4 2.6   

 

Other than the restored areas being compared to the control areas, the following comparisons were 

made for each type of diversity measure: 

1. Restored areas were divided into groups of two, 2004-2005 (5-6 years old) and 2006-2008 (2-

4 years old) (Tab. 1), depending on when they had been restored and then compared with 

each other and the controls. The ideal would be to have a lot of data points for each year and 

compare them against each other. However, some years only had a few restorations (i.e. 

2007) so they had to be combined with the others to create groups with enough data points. 

2. Areas that had been grazed in the past were compared against the un-grazed areas.   

3. Areas that had been grazed were divided into Restored Areas with Past Grazing and Control 

Areas with Past Grazing and compared with each other.  

4. The areas that had not been grazed were divided into Restored Deciduous Forest Areas and 

Deciduous Forest Control Areas and were also tested against one another (Tab. 1). 

5. Testing the effects of varying degrees of similar mixed and deciduous forest habitats within 

one kilometer and five hundred meters of the sample areas.  

All statistical tests were ANOVAs except for a linear regression to test if a higher proportion of 

deciduous forests in the surrounding landscape resulted in a higher diversity in the sample areas.  

3. Results 
The Restored Areas showed a significantly (p < 0.01) higher Beta and Gamma diversity (16 and 24 

percent higher respectively) compared to the Control Areas, while Alpha diversity was essentially the 

same (p = 0.38) (Fig. 2).   

Areas that were restored 5-6 years ago showed a significantly higher Alpha diversity than those 

restored 2-4 years ago (p = 0.041), but not enough to be significantly higher compared to the Control 

(p = 0.092). In Gamma and Beta diversity there was no significant difference between the 5-6 year 
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old and the 2-4 year old restoration. The Beta diversity of the 2-4 year old restorations were 

significantly higher than the Control however (p < 0.01), while the 5-6 year old restorations were not 

(p = 0.23) (Fig 3). 

Areas that were once grazed showed a significantly higher Gamma diversity than those that had not 

been grazed. While the difference in Beta diversity was negligible (p = 0.53), the Alpha diversity was 

on the verge of significance (F = 3.87 p = 0.057) (Fig. 4).  

   

Figure 3. Comparison of different diversity measures in restored deciduous forests and control in Färna Ekopark. Mean 
Alpha, Beta and Gamma diversity for Control Areas and Restored Areas as well as the two subgroups of the Restored 
Areas: those restored 2-4 years ago and those restored 5-6 years ago. Observe that the subgroups are included in the 
Restored Areas. Errorbars are standard deviation. 

   
Figure 4. Comparison of different diversity measures in deciduous forests (DF) with and without a history of grazing in 
Färna Ekopark. Mean Alpha, Beta and Gamma diversity for Deciduous Forest with and without Past Grazing. Errorbars 
are standard deviation. 

When comparing the Restored Areas with Past Grazing with the Control, the Beta and Gamma 

diversity were higher by 38 and 35 % (p < 0.001 and p < 0.01 respectively) in the restored areas (Fig. 

5). The Restored Deciduous Forests without a history of grazing, on the other hand, only showed a 
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significantly higher Gamma diversity (29 % higher) compared to Control Areas. However, the Alpha 

diversity was on the verge of significance (F = 4.01, p = 0.058) and when the Restored Deciduous 

Forest without past grazing was compared to the Restored Areas with Past Grazing there was no 

significant difference between their Alpha diversity (F = 0.39, p = 0.536). Beta and Gamma, on the 

other hand, were significantly (p < 0.01 and p < 0.001 respectively) higher in the Restored Areas with 

Past Grazing compared to the Restored Deciduous Forest without previous grazing history (by 22 and 

29 %) (Fig 5).   

   
Figure 5. Comparison of different diversity measures in restored deciduous forests (DF) and controls in Färna Ekopark. 
Mean Alpha, Beta and Gamma diversity are shown for the restored deciduous forest and its controls as well as for the 
restored deciduous forests with a history of grazing and its controls. Errorbars are standard deviation. 

A) 

 

B) 

 
Figure 6. The relationship between alpha diversity and the proportion of mixed and deciduous forests within one 
kilometer of the A) 21 Restored Deciduous Forest Areas (r

2
 = 0.17, p = 0.059) and the B) 16 Restored Deciduous Forest 

without past grazing history (r
2
 = 0.29, p = 0.029) in Färna Ekopark.  

The proportion of similar habitats one kilometer and five hundred meters around the sample areas 
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Restored and Control areas) there was no significance at all for any type of diversity (Alpha, Beta or 

Gamma). When testing only the Restored Areas there was almost a significant relationship (p = 

0.059, r2 = 0.17) to the Alpha diversity with the one kilometer buffer. This relationship turned 

significant (p = 0.029, r2 = 0.29) when the areas that had been grazed in the past were removed and 

only the Restored Deciduous Forest Areas were tested (Fig. 6). When testing the 500 meter data 

instead of one kilometer, there was no significance to any diversity. 

4. Discussion 
When interpreting the results it is important to remember what increases and decreases of the 

different types of biodiversity means. Increases in Gamma diversity (site diversity), for instance, 

indicate that the total number of species in the area has gone up, but does not say anything about 

the vitality of the plant populations. Increases in Alpha diversity (plot diversity), however, can both 

be because species that are already present are becoming more common or be due to an increase of 

new colonizing species. Increases in beta diversity also hints to the latter possibility while reduction 

indicates the former (i.e. species are becoming more abundant). Since beta shows the level of 

homogenization of the area, a high beta means the plant species are rare within the sample area, 

while a low beta value infer that the existing species in the area occur in most of the plots. This does 

not make the area more diverse as such, but populations with a lot of individuals are less likely to go 

extinct and have a higher potential for colonizing new areas, and thus increasing the region’s 

biodiversity. 

The results are both encouraging and interesting. Firstly, restoration through thinning appears to 

have an overall beneficial effect on plant diversity. On average 6.5 species new species are recruited, 

which is a fair number considering that this constitutes an increase by 24 %. This increase appears to 

continue even after six years since the older restorations are even richer in species than the ones 

that were only two to four years old. The older restorations’ higher alpha and lower beta diversity 

show that not only are more species establishing themselves but that the plant populations are 

spreading across the areas; the populations are stronger, but more homogenous. This makes sense 

as the species in these areas have had more time to react to the new conditions. 

The areas with past grazing in Färna had about five more species than the areas that were not 

historically grazed. Had they been grazed today the numbers would probably have been even higher. 

Despite the extra species, the level of species homogenization appears to be the same as in the un-

grazed areas, however, so these species are most likely well distributed across the sample areas. 

The restoration appears to have affected the areas with past grazing differently from the other areas 

to some degree. Both have higher site diversity, even if the grazed areas had a larger increase than 

the areas without past grazing (35 % compared to 29 %) and so the formerly grazed areas kept their 

lead even after the restoration with an average of nine more species (or 29 %) than those that had 

not been grazed in the past. Another difference between the two is that the restored deciduous 

forests without past grazing increased their plot diversity while the formerly grazed areas did not. 

Thus, after restoration the formerly grazed and the un-grazed areas have the same plot diversity, but 

the formerly grazed areas are still richer in site diversity and their species composition is less 

homogenous.  
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One of the first questions that comes to mind after reading these results is what about the 

differences in species composition or species life-history traits between formerly grazed and un-

grazed, restored and control? The answer to these questions can be read in Jessica Lindgren’s study 

on the species level, conducted using the same material (Lindgren, 2010). Among other things, she 

found that the percentage of grassland species, as opposed to forest species, in the restored forests 

was higher than in the controls (ibid.). The percentage of perennial plants was also higher in the 

restored areas, especially in the formerly grazed forests (ibid.).  

The proportion of similar habitats in the surrounding landscape showed an interesting lack of 

influence over plant diversity, with one notable exception. Only the plot diversity of the Restored 

Deciduous Forests had a significant relationship to the amount of similar deciduous forest habitats 

one kilometer around them. It is curious that this effect does not show up in the 500 meters buffer 

when it does for the one kilometer buffer. At this time I do not have a good answer as to why that 

would be however.  

Instead of site diversity, plot diversity increases with a correlated increase in similar habitats in the 

surrounding landscape, regardless of quality. This makes sense if these forests supply seeds of the 

more common plant species (that already exist within the sample site) rather than provide new 

colonizing species. Perhaps the reason that site diversity is not likewise affected is that this is 

governed by the quality of the other habitats rather than the quantity. However, the fact that it does 

not also significantly make the plant composition more homogenous, coupled with the r2-value (r2 = 

0.17 for Restored DF and r2 = 0.29 for Restored DF without a history of grazing) which can be 

considered low (Gradin 2003), infers that the relationship between plot diversity and the proportion 

of similar habitats is not strong. On the other hand, in landscape ecology, where a multitude of 

different factors may be difficult to separate from each other, a factor that may appear weak can still 

be important. 

5. Conclusion 
In conclusion it should be said that the conversion from dense mixed forests into more open 

deciduous forests in Färna Ekopark shows encouraging results. Plant species richness, on the site 

level, had gone up after just two to four years and plot richness started to increase as well after just 

another couple of years. Whether this trend continues remains to be seen, but there now exists 

inventories of both restored forests and of the controls that will be restored. In the future, other 

surveys can therefore compare the same areas before and after they are restored and perhaps ten or 

twenty years after restoration.  

The once grazed areas were richer in species than areas that had not been grazed and responded 

especially well to restoration by thinning. Thus grazing, even when it has been abandoned for a long 

time, should be taken into consideration when planning restorations by thinning to increase vascular 

plant diversity.  

The surrounding landscape, on the other hand, appears to influence plot richness rather than site 

richness in restored deciduous forests. At least at a distance of one kilometer. Restoring deciduous 

forests near other similar forests may therefore not increase their diversity as such, but it may make 

the species in the region more abundant and thus less likely to go extinct.  
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