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Summary 

 

Restoration of herbs and fauna-rich grasslands on 

dry sandy soils 

 

 
The object of the Knowledge Network for Restoration and Management of Nature (OBN) is to 

develop, distribute and utilize knowledge for the benefit of conservation site managers regarding 

the restoration of nature, Natura 2000, PAS, habitats and the development of new nature. 
 

The vegetation management type ‘herbs and fauna-rich grasslands’ (N12.02) covers a considerable 

area within the Nature Network Netherlands (NNN), particularly within the dry sandy regions in our 

country. These areas are highly important in terms of nature policy and are of considerable value 

from an ecological point of view. At present, however, the larger part of these areas are in the 

grass species phase, mainly dominated by soft meadow grass (Holcus lanatus) and/or common 

bent grass (Agrostis capillaris), despite years of developmental measures (mowing and the removal 

of plant biomass). These grasslands harbor but a limited number of herb species and the 

biodiversity is low, rendering them of little value to fauna as well. The management measures – 

mowing and removal of biomass – do appear to lead to a nutrient-poor habitat in some locations, 

to be sure, but the dominance of grasses is not broken and the desired species composition is 

therefore not achieved. 

 

It was found in a study in 2016 that included 20 grassland lots that were being developed that 

there is no relationship between phosphorus and the flora quality and/or the desired species 

composition. The dynamics are likely a more decisive factor for these grasslands rather than 

nutrient levels. After all, the flora quality was significantly higher in grasslands with a history of 

being used for crops compared to the grasslands that were formerly production grasslands. 

 

The above gave rise to examine how grasslands on dry sandy soils that become stuck in the phase 

of soft meadow grass or common bent-grass when the supply of nutrients becomes low can be 

effectively transformed into herb-rich and fauna-rich grasslands, preferably within a reasonable 

time period. Is using the grasslands for cultivating crops on a temporary basis an effective measure 

for transforming these dry grasslands into herb and fauna-rich grasslands? Is a period of one year 

of cultivation enough to be effective and what is the best way to bring this about? Is the 

introduction of seeds of nectar- and host plants an important additional measure in this respect?  
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The project consists of three parts: 

- Gathering knowledge from actual practice by means of a workshop with managers and ecologists 

who make up part of nature reserve managing organizations (TBOs) 

- Experimental field research  

- Developing integrated advice/recommendations 

 
Workshop 
 

Using 12 questions as a starting point, two groups of experts discussed and shared information on 

a variety of topics. The most important reactions and experiences are formulated below.  

 

The problems concerning the grass-dominated grasslands are generally known. Experience has 

shown that it is very difficult to break this cycle, even after years of implementing measures aimed 

at restoring the nutrient levels of the soils to their original state. Nitrogen deposition appears to 

play a role, as well as mild winters during which the grasses can continue to grow. Grasslands can 

quickly become felted. The dominance of the Common couch, Elymus repens, does not appear to 

be undermined by the use of rotary tillers. There is some experience with implementing temporary 

cultivation. The abundance of herbs appears to be higher as a result. Experiences with the use of 

cuttings is that this also yields soft meadow grass, Holcus lanatus, and common moss, 

Rhytidiadelphus, resulting in the undesired acceleration of the succession. And so the origin and 

the species composition of the cuttings deserve further attention. 

Lessons and points of interest for the OBN-study 
 

1) A few issues put forward included the effects of differences in precipitation between the areas, 

the influence of excessive grazing (rabbits) and whether it is possible to sample fauna in a 

representative manner.  

 The study in hand therefore not only considered the species that fly over the area, but 

particularly the species that are actually found in the vegetation. Moreover, the study was 

carried out in two time periods that coincide with peaks in the insect density.  

2) Potassium has often become limiting, as managers have (also) experienced, because of the high 

availability of nitrogen and phosphorus. Flowering plants are sooner limited by potassium 

rather than grasses. A potassium deficiency may therefore play a role.  

 The baseline measurements in this study show the availability of potassium to be mostly low, to 

be sure, but also that the variation differs greatly between test plots within the same area. And 

there were also many locations at which the potassium availability was sufficient to good. It 

was decided for that reason not to include K-fertilization as a separate form of treatment in this 

study.  

3) Managers can observe the (temporary) development of herbs in spots where swine or rooks 

have opened up the grass cover.  

4) Concerning the selecting of herbs to be sowed, it was recommended to opt for a variety of 

target species, such as rosette plants and plants that grow erect, common and more special 

species, spring and autumn plants.  

 This was taken into account in this study insofar as possible within the supply of available 

seeds. 
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Field research 
 
In order to take into account any differences in the effects of the experimental treatments further 

to the geographical variation and in order to be able to adequately assess the validity of the results 

obtained, the experiments were carried out in three grassy, sandy locations in the Netherlands. 

Namely, “Soeslo” in the province of Overijssel, “Woold” in the province of Gelderland and “De 

Scheeken” in the province of Noord-Brabant. 

 
At each location, the effects of the treatments 1) 

mowing (control treatment), 2) one year rye 

cultivation, and 3) one year fallow, all both with 

and without the introduction of seeds of target 

plant species, on soil chemistry, vegetation 

composition and insect fauna were investigated 

for a period of two years.  

 

 

 

 

 

Figure 1: Location of the three research areas 

Soeslo 

 

The research area on Landgoed Soeslo (located east of Zwolle and near the village of Wijthmen) 

concerns a plot of dry grassland situated south of a deciduous forest that has been the property of 

Landschap Overijssel since the eighties and is currently leased out. No fertilization has occurred on 

the plot for the last 10 years. The management measures have varied: mowing, removal and post-

grazing, sometimes only mowing, sometimes only grazing. During the last 5 years, only mowing 

has been applied, the cuttings of which were removed. Despite these measures to limit the supply 

of nutrients, the vegetation is dominated by Holcus lanatus and there are only few herbs present. 

 

 

Figure 2: Research area “Soeslo” is being prepared. 

  

Woold  

Soeslo 

De Scheeken 



Restoration of herbs and fauna-rich grasslands on dry sandy soils     4 

Woold 

 

The research location Woold concerns a plot of dry grassland that is characterized by a high density 

of grass species. The plot became the property of Natuurmonumenten some 6 years ago by means 

of land consolidation. Prior to that, it was used as agricultural pastureland and likely fertilized. No 

fertilization has occurred since the plot has become the property of Natuurmonumenten. 

 

 

Figure 3: Information panel at research area ‘Woold’ about the research. 

 

De Scheeken 

 

The dry grasslands at the research area in the nature reserve De Scheeken, near Liempde, is 

highly dominated by Holcus lanatus. The plot has been the property of the Brabants Landschap for 

about 15 years and no fertilization occurred during that time. Regular management measures were 

mowing and the removal of biomass, followed by post-grazing using sheep (resulting in a slight 

degree of manuring). 
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Figure 4: research area ‘De Scheeken’ is highly dominated by soft meadow grass (Holcus lanatus). 

 

 

Set-up of the research plots 

For reasons of feasibility in actual practice, the three management measures were carried out on 

strips of land parallel to one another. The width of these strips (10 m) corresponds with the width 

of the agricultural machinery that is to be used (Figure 5). Each measure was carried out in 

duplicate. The strips are divided by a 3-metre buffer zone. Each strip contains four test plots of a 

size of 7 x 7 m each. And so each location comprises a total of 24 test plots. There are very minor 

differences in the set-up in some cases, but these have no effect on the results of the treatments.  

 

Prior to carrying out the experimental management measures (zero situation), quantifications of 

the soil, vegetation and fauna were determined in six test plots at all three of the research areas in 

2016 (as indicated with blue dots in the figure below). 
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Figure 5: Schematic representation of the set-up of the research areas. Each treatment was carried out in 

duplicate. Four 7 x 7 meter test plots were used per treatment. 

  Buffer zone between two treatments consisting of annually mown grassland. 

  H: Hay land management: grassland mown in 2016 and ’17, exact time dependent upon 

production. 

  Z: fallow soil: during period August 2016 – July 2017 grass was first tilled and then 

ploughed at least five times using a cultivator. 

  R: Rye cultivation: tilled at the same time as fallow treatment and then densely sown with 

rye in early October 2016 (at least 150 kg/ha), harvested at the end of July 2017. 

 

The dates upon which the measures were implemented are shown in the table below. It is evident 

from this table that the doses of rye that have been used in each area do differ somewhat. The 

lowest dose of seed was used in Woold, where 3-4 kg of seed was distributed manually across the 

test strips. This corresponds to a dose of 119-159 kg/hectare. An amount of 150 kg/hectare was 

distributed and sowed in De Scheeken using a large seeder, while 210 kg/ha was sowed in Soeslo. 

 

Table 1: Overview of the dates of the treatments per research area. 

 

Location /  

Start by means of 

tilling/ploughing 

Fallow / 

Cultivation/ deep 

tillage 

Rye 

sowing*/ harvesting 

and tilling 

Hay land 

management 

(control) 

Sowing 

Soeslo  

/ 5-10-2016 

1: 27-10-2016 

2: 24-11-2016 

3: 07-04-2017 

4: 23-06-2017 

5: 15-07-2017 

6: 24-08-2017  

shallow tilling 

25-10-2016 

210 kg/ha 

 

09-08-2017 harvest  

24-08-2017 

Shallow tilling 

20-06-2017 

Mown 

08-10-2018 

 

01-09-2017 

Woold  

/ 14-10-2016 

1: 14-10-2016  

2: 16-03-2017 

3: 19-04-2017 

4: 27-06-2017 

29-10-2016 

119-159 kg/ha 

 

31-08-2017  

03-07-2017 

05-07-2018 

(extra 

mowing) 

07-09-2017 
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Photographs that give an impression of the set-up are shown below. 

  

5: 26-07-2017 

6: 25-08-2017 

 

31-08-2017 leveled 

with crumbled soil 

Mowed and removed and 

leveled with crumbled soil 

17-10-2018 

 

 

 

De Scheeken  

/ 11-10-2016 

1: 13-10-2016 

2: 02-04-2017 

3: 09-06-2017 

4: 23-06-2017 

5: 19-08-2017 

(mowed and shallow 

tilling) 

14-10-2016 

150 kg/ha 

 

19-8-2017 

Mowed and tilled 

23-06-2017 

01-07-2018 

(extra 

mowing) 

24-10-2018 

27-8-2017 

(fallow and 

rye) 

28-8-2017 

(hay land) 
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Soeslo, setting up the research site,  
October 2016 

Soeslo, treatment with rye cultivation,  
June 2018 

 

 

Woold, fallow, September 2017 Woold, fallow, June 2018 

  

De Scheeken, setting up the research site 
October 2016 

De Scheeken, fallow, June 2018 

 

Figure 6: Pictures illustrating treatments and their effects on vegetation development in a few experimental 

plots. 
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Figure 7: Successful covering of oxeye daisy after sowing treatment in research area Soeslo 

 

 

Results 

The results showed that despite high soil phosphorus concentrations, positive effects of both 

temporary treatments on plant species composition do occur. The results of these treatments 

appear to be most favorable in grasslands with relatively low biomass production. This indicates the 

importance of continuing (or starting) with mowing and the removal of plant biomass, which is the 

regular management of this type of grassland. However, due to the limited duration of our 

research, it is not yet clear how long the positive effects on vegetation composition will last. 

 

The treatments had no effect on soil chemical composition. Effects on the number of insect species 

were also not found. The latter may have been caused by the limited research period as well, or 

due to the relatively small scale of the experimental plots. There are, however, some indications 

that positive effects of the treatments on insect fauna may be expected within a few years. For 

example, the coverage of nectar plants in one of the research areas increased as a result of the 

treatments implemented (especially in the fallow treatment). 

 

Future monitoring will be necessary to investigate whether the positive effects of the treatments on 

vegetation composition will persist on the long term and if insect species will indeed benefit from 

the increase in herb species.  

 

The study shows that favorable effects of temporary farming measures (rye cultivation and having 

the plots lie fallow) on the species composition of the vegetation can occur, even if the phosphorus 

content of the soil is high. Although relatively high values were measured for the total-P and Olsen-

P in Soeslo, higher than in De Scheeken and Woold, this location saw the development of a 

species-rich vegetation with many herb plants and nectar plants a year after both management 

measures had been implemented.  
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In addition to the sowed species, all other kinds of herb-like plants established themselves as well. 

Previous studies also show that herb-rich grasslands can be successfully developed on phosphorus-

rich soils, such as on former cornfields and other arable farmlands (Eichhorn & Ketelaar, 2016). 

 

The results in Soeslo furthermore indicate that both management measures have a favorable effect 

on the vegetation, particularly if production is relatively low. The production in Soeslo (4.5 to 5 

ton/ha/year) was visibly much lower in height compared to in De Scheeken and Woold, despite the 

higher phosphorus levels in Soeslo. The low nitrogen levels likely limit the production in Soeslo, 

resulting in the favorable effects on the vegetation that could be observed. The implementation of 

or the continuation of measures to reduce the availability of nutrients will therefore add to the 

success of the management measures that were examined. 

 

It could not yet be ascertained in this study whether the temporary measures with rye or fallow 

leads to more insects. The likely causes of this are:  

1) The relatively small scale of the experiment and the test plots in particular made it easy for 

the insects that were present to move from one plot to another. The differences in the 

numbers of insects between treatments were leveled out as a result. 

2) Any effects of the treatments on the insect fauna largely follow from the developments in 

terms of vegetation composition and structure. The duration of this study was therefore too 

short to be able to observe obvious differences in the insect fauna. 

3) The species pool is limited on a local scale. The dispersion of species to the test plots may 

be limited by a lack of vectors. 

 

However, there are indications that positive effects on the insect fauna can be expected within a 

few years. In Soeslo, for example, the nectar plant cover increased as a result of the measures, 

particularly after fallowing. Future monitoring is required in order to demonstrate this effect and to 

examine whether the dispersion of species and/or an insufficient species pool are indeed 

bottlenecks. 

 

Recommendations for management and restoration 
 

An important part of this study is to translate the results from the experimental fieldwork, 

combined with the existing knowledge and practical experience, into recommendations for 

management and restoration. Using these recommendations – while linking these to the data that 

is available concerning terrain history, soil chemistry and the occurrence of various species groups 

– managers can then assess whether it is possible to develop a herb and fauna-rich grassland 

(“nectar meadow”) in their dry grasslands. And if so, how this can be best achieved. 

 

In translating the study results into practical measures for managing grasslands in nature areas, 

there are a number of things that were ascertained during the organization of the Pilot 

Kwaliteitsimpuls Gelderse Natuurgraslanden that are also important. In this pilot, the province of 

Gelderland worked with four major nature reserve managers in an attempt to improve the quality 

of natural grasslands through fallowing and other measures: 

 

• A very recent assessment of 184 herb-rich and fauna-rich grasslands (vegetation 

management type N12.02) spread out across all of the province of Gelderland shows that 

the vegetation here corresponds more to that in Soeslo than to the vegetation in both of the 

other regions (Karl Eichhorn, March- April 2019, unpublished data). The test locations De 

Scheeken and Woold are exceptionally productive and herb-poor compared to most of the 

natural grasslands, with the exception of a small number of plots where developmental 

measures have recently been implemented. 

• Many of these natural grasslands on former arable farmlands, of which the nutrient-rich top 

soil has not been removed, remain stuck in their development towards herb and fauna-rich 
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grasslands in a species-poor phase with an abundance of grasses and few herbs. The 

management measures in these areas typically involve grazing or hay land management, in 

which mowing takes place relatively late due to the fauna that is possibly present. Both 

forms of developmental management are considered less favorable compared to early 

mowing and the removal of biomass (Schippers et al., 2012). However, due to objections of 

a practical nature, early mowing (in May) is often not considered an option by the reserve 

managers who are directly responsible seeing that the mandatory monitoring of any fauna 

that may be present requires a substantial investment because of the large area that these 

grasslands cover. The production of these grasslands has nevertheless often already 

decreased and the management measures examined here could substantially facilitate the 

development towards herb-rich grasslands. 

• In actual practice, both of the nature management measures examined do in many cases 

meet with resistance on the part of nature reserve managers and lease-holders of natural 

grasslands. Splitting up grasslands may not be permitted in Natura 2000-areas and this 

option moreover goes hand in hand with the loss of the subsidy relating to the Common 

Agricultural Policy for the lease-holder for the year concerned. Fallowing, combined with the 

distribution of herb-rich cuttings afterwards, will nevertheless be implemented as a 

management measure in 36 natural grasslands in 2019 within the framework of the pilot. 

Due to the slightly lower costs and the somewhat more favorable results in this experiment, 

fallowing has preference here rather than the cultivation of rye. And there is a smaller 

number of natural grasslands in which the sod will be loosened without disrupting the soil 

itself. 

 

The recommendations in a nutshell 
 

Realizing that long-term effects are not yet known, temporary arable farming on relatively 

nutrient-poor, dry grasslands that are dominated by one or more grass species may be a suitable 

measure towards the development of herb-rich grasslands. The results following ‘fallowing’ are 

somewhat more positive than the results of ‘temporary rye cultivation’. The increase in the 

cumulative coverage of nectar plants is an indication that this measure may also have positive 

effects on insects in the longer term. However, there is no data available on the long-term effects 

of these measures on the vegetation and insect fauna. Additional monitoring is therefore essential. 
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