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Introduction

The population size of badgers (Meles meles) 
in the Netherlands hit an all-time low of 
around 1,500 animals in the beginning of the 
1980s (Wiertz & Vink 1983). After that period 
their numbers started to increase as a result 
of re-introductions and better protection, 
including mitigation of traffic mortality (van 
Moll 2005, Dekker & Bekker 2010, La Haye 
& Vink 2016). The nationwide population in 
2015 has been estimated at 5,000-6,000 ani-
mals, occupying around 2,000 setts (La Haye 
et al. 2015). Badgers have been present in the 
Province of Gelderland for many centuries, 

particularly in the Veluwe region (Vink 1985). 
This is confirmed by a listing of badger setts 
near Wageningen, Ede, Bennekom and Ren-
kum (Ritzema Bos 1879). Moreover, there is 
a bounty administration In the Royal House 
Archives indicating the number of badgers 
killed in 1844 on the Royal Estate Kroondo-
meinen near Apeldoorn.1

Applicable legislation demands that the 
conservation status of animal species is seri-
ously taken into account when deciding on 
changes in land use or land management. The 
Province of Gelderland recently assessed the 
conservation status of the badger from that 

1	� Koninklijke Verzamelingen, Den Haag, Archief: 
Intendance van het Koninklijk Paleis en Domein 
Het Loo, inventarisnummer E09c-448.

© 2021 Zoogdiervereniging. Lutra articles also on the 
internet: http://www.zoogdiervereniging.nl

Decline of the number of occupied badger 
(Meles meles) setts in the Veluwe region  

(the Netherlands) and its possible causes

Hans Vink1 & Jaap Schröder2

1 Stichting Das en Boom, Rijksstraatweg 174, NL-6573 DG Beek-Ubbergen, the Netherlands,  
email: hansvink@kliksafe.nl 

2 Stichting Valouwe Natuur, Mecklenburglaan 9, NL-3843 BN Harderwijk, the Netherlands

Abstract: Comparison of surveys shows that the number of occupied badger (Meles meles) setts has declined by 
42% in the past 25 years in the Central Veluwe (192 setts less) and by 15% in the Peripheral Veluwe (33 setts less). 
Probably this had a proportionally negative effect on the number of badgers. Concomitantly, the number of occu-
pied 1 km2 squares (km squares) has declined by 33% in the Central Veluwe (112 km squares less) and by 6% (11 
km squares less) in the Peripheral Veluwe. The share of occupied km squares supporting more than one occupied 
sett dropped from, on average, 22 to 12%. These declines may result from diminishing supplies of food and acces-
sibility of food for badgers. Some of the factors determining these supplies and their accessibility apply as much to 
the Central Veluwe as to the Peripheral Veluwe. However, long dry spells during summer, potential food competi-
tion with wild boar (Sus scrofa), the diminishing area of accessible manured grassland and local recreation pres-
sure, probably have had a greater negative impact in the Central Veluwe than in the Peripheral Veluwe. The present 
paper proposes several measures to preserve and restore the badger population of the Veluwe.

Keywords: badger, Meles meles, sett, earthworms, grassland, drought, food accessibility, food competition.

Lutra_64_1_Text 3.indd   5Lutra_64_1_Text 3.indd   5 27/06/2021   19:3227/06/2021   19:32



6		  Vink & Schröder / Lutra 64 (1): 5-18

perspective (Logemann 2018). His report 
qualifies the status of the species as ‘favour-
able’ and still considers the Veluwe a strong-
hold and a source from where badgers dis-
perse. However, the report also expresses 
doubts about the future prospects of the 
badger population within the Veluwe region. 
This concern was also raised by badger spe-
cialists and pertains to the central part of the 
Veluwe in particular (Hollander & La Haye 
2013, La Haye et al. 2015, van den Bosch 
2015). The present paper intends to underpin 
this concern numerically by comparison of a 
recent survey of the number of occupied main 
setts and a similar survey that was executed 
25 years ago. In this comparison a distinc-
tion was made between the central part (Cen-
tral Veluwe) and the borders of the Veluwe 
(Peripheral Veluwe) as these two areas differ 
in land use and hydrology.

Materials and methods

Study area

The Veluwe region finds itself in the prov-
ince of Gelderland, the Netherlands. The cen-
tral part, from here on referred to as Central 
Veluwe, measures 1150 km2 and is domi-
nated by a mosaic of forests and heathlands 
(43%), locally larded by grassland and maize 
land (43%) on deeply drained dry sandy soils 
low in organic matter, and a relatively small 
amount of built-up areas (14%) (CBS Statline 
2021a). Land use within the area devoted to 
agriculture has hardly changed between 2000 
and 2015 (CBS Statline 2021b) and comprised 
78% grassland, 16% silage maize and 6% ara-
ble crops. The Central Veluwe is known for 
its rich wildlife, among which red deer (Cer­
vus elaphus) and wild boars (Sus scrofa), and 
appreciated by tourists. The Central Veluwe is 
defined as the area delineated by the motor-
ways and roads A28 (Harderwijk-Hattemer-
broek), A50 (Hattemerbroek-Hattem), N794 
(Hattem-Apeldoorn), N786 (Apeldoorn-

Dieren), A348 (Dieren-Arnhem), the northern 
bank of the Neder-Rijn river along the N225 
(Arnhem-Wageningen), N781 (Wageningen-
Ede), Ede-Lunteren-Otterlo, N310 (Otterlo-
Stroe), Stroe-Veenhuizerveld and N303 (Veen-
huizerveld-Harderwijk). Within the Central 
Veluwe two sub-regions are discerned (figure 
1): the so-called Enclave westward from the vil-
lage of Elspeet (denoted by a red line) which is 
almost entirely devoted to agriculture and the 
Southwest Veluwe (denoted by a brown line) 
finding itself between the motorway A12 (Ede-
Arnhem) and the Neder-Rijn river. From both 
sub-regions wild boars are completely banned 
by fences and road grids. The Central Veluwe is 
adjoined by valleys in the west and east of which 
the total area amounts to 1040 km2. These val-
leys are from here on referred to as Peripheral 
Veluwe. They are confined by the Veluwe Bor-
der Lakes in the northwest, the border with the 
Province of Utrecht in the southwest and the 
river IJssel in the east. Within the Peripheral 
Veluwe three sub-regions are discerned (figure 
1): the Northwest Veluwe and the Gelderse Val-
ley in the west and the IJssel Valley in the east. 
The soil type of the first two sub-regions is also 
mainly sandy but loamy here and there, more 
fertile and less prone to droughts. This applies 
also to the loamy and clay soils of the IJssel Val-
ley. The Peripheral Veluwe is predominantly 
used for grassland and the production of silage 
maize amidst many villages and several cities. 
In our analysis we make a distinction between 
population trends in the (sub-regions of the) 
Central Veluwe and the (sub-regions of the) 
Peripheral Veluwe because of the differences in 
hydrology and land use.

Surveying method

We took the badger sett survey of van Moll 
(1999) executed between 1995 and 1996 as a 
reference for the present survey of 2019-2020. 
The reference survey was based on the then 
available locations of main setts compiled by 
Das & Boom (Dutch society for the protection 
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Figure 1. Occupation and abandonment of main setts of badgers (Meles meles), either once occupied in 1994-1996 
or newly discovered between 1997 and 2020, as observed in 2019-2020 (Veluwe region, Province of Gelderland, 
the Netherlands.
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of badgers) since 1981. Details of this survey 
were presented in van Moll (2005). His data 
set was supplemented with data based on a 
parallel survey of the Instituut voor Bos- en 
Natuuronderzoek (IBN) carried out between 
1994 and 1996 (van Apeldoorn et al. 1997). For 
the purpose of this paper we took the number 
of occupied main setts as a proxy for the popu-
lation size. An occupied main sett was defined 
as in Roper (2010), i.e. a regularly if not per-
manently inhabited multi-entrance sett with 
fresh signs of digging, traces of bedding mate-
rial, foot prints, well-used tracks or latrines. 
Better ways to determine the exact size of a 
badger population are cumbersome, not in 
the least because of the nocturnal activity of 
the species. We excluded so-called subsidi-
ary setts and outliers because of their notori-
ously variable state of occupation, as opposed 
to main setts including annexes (Roper 2010). 
The combined data sets of van Moll (1999) 
and van Apeldoorn et al. (1997) comprised 
665 occupied main setts for the period 1994-
1996 next to several abandoned main setts. Of 
these abandoned setts only three were found 
re-occupied in the 2019-2020 survey. Between 
1997 and 2020, 46 new main setts were dis-
covered, added to the database and included 
in the analysis. As opposed to the initial sur-
veys, the present survey also recorded the size 
of a main sett by counting the number of open 
entrances, regardless whether they were in use 
or not. The relationship between the number 
of entrances and the number of inhabitants is 
quite weak (Roper 2010) but it may give at least 
an impression of possible differences between 
regions and be of use for future comparisons 
over time. We distinguished two classes of 
entrance numbers: main setts with at least five 
used entrances and main setts with at most 
four entrances. As in other surveys (e.g. van 
Moll 2005) we also expressed our findings in 
terms of the number and share of km squares 
(1 km2) containing one or more occupied main 
setts. The significance of observed differences 
between the 1994-1996 and the 2019-2020 sur-
veys was determined with chi-quadrat tests per 

region and for the Veluwe region as a whole. 
Significances were denoted with * and *** for, 
respectively, P<0.10 and P<0.01.

Unfortunately we did not get permission to 
visit and check setts in the National Park Hoge 
Veluwe (Central Veluwe, 55 km squares), the 
military training grounds of ’t Harde (Cen-
tral Veluwe, 20 km squares) and De Hars-
kamp (Central Veluwe, 14 km squares), the 
private Deelerwoud (Repelaer) Estate (Cen-
tral Veluwe, 6 km squares) and the Salentein 
Estate (Peripheral Veluwe, 2 km squares). 
These omitted km squares represented 8% of 
the Central Veluwe and less than 0.2% of the 
Peripheral Veluwe.

Due to their laboriousness, region-wide 
surveys can only be carried out periodically. 
Therefore, collected data are based on snap 
shots and can be affected by weather-induced 
factors, bearing in mind that even a main sett 
might be temporarily left during dry and hot 
summers. For this reason the checking of 
badger setts has been carried out entirely out-
side the summer-season. Therefore, the com-
bination of high temperatures and droughts 
as, for instance, in the summer of 2020 (table 

Table 1. Precipitation and average daily temperature 
(meteorological station De Bilt) during the autumn-
winter season (September-February) and the spring-
summer season (March-August) during years in which 
the surveys were conducted.

Winter, summer Precipitation 
(mm)

Temperature (oC)

Winter Summer Winter Summer
1993-1994, 1994 n.a.a 447 n.a. 13.7
1994-1995, 1995 650 337 8.2 13.7
1995-1996, 1996 252 207 5.6 12.1

2018-2019, 2019 n.a. 423 n.a. 14.3
2019-2020, 2020 585 308 8.6 14.3

Normal winter, 
normal summerb

445 391 7.0 13.3

anot applicable
b1981-2010
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1) will not have affected our findings. 
We had access to a subset of nine main 

setts situated around the village of Buurlo in 
the Central Veluwe, that has been surveyed 
annually between 1980 and 2020 in a similar 
way. This subset was used to test whether the 
observed changes could have been coinciden-
tal or reflecting a consistent trend. Regression 
analysis was used to assess the significance of 
observed changes around Buurlo.

Results

A map showing the checked setts (figure 
1) indicates that the occupation status has 
changed considerably. Particularly in the 
Central Veluwe many of the once occupied 
main setts were abandoned in 2019-2020, but 
less so in the subregions Enclave and South-
west Veluwe. The decline of occupied setts 
also occurred in the Peripheral Veluwe, how-
ever. Of the 665 setts that qualified as occu-

pied main setts in 1994-1996 a total of 274 
appeared to be abandoned in 2019-2020. This 
loss was compensated by in total 49 main 
setts that were either re-occupied (3) or dis-
covered (46). The latter occurred particu-
larly in the IJssel Valley (table 2). The rela-
tive net loss amounted to 42% in the Central 
Veluwe and 15% in the Peripheral Veluwe. An 
annual survey of 9 setts around Buurlo (Cen-
tral Veluwe) shows a consistent downward 
trend (P<0.05) over time (figure 2) and sug-
gests that the observed decline in the Veluwe 
region as a whole is not just determined by 
two arbitrary points in time as implied by fig-
ure 1. The reduction of the number of setts 
was accompanied by a reduction of the num-
ber of occupied km squares, absolute losses 
being greatest and significant (P<0.01) in 
the Central Veluwe (table 3). Relative losses 
amounted to 33% in the Central Veluwe and 
6% in the Peripheral Veluwe. Nevertheless, 
the share of occupied km squares remained 
slightly higher in the Central Veluwe than 

Table 2. Number of main setts of badgers in the Veluwe region occupied in 1994-1996 (van Apeldoorn et al. 1997, 
van Moll 1999), newly discovered and re-occupied in 1997-2020, occupied in 2019-2020 and abandoned between 
1994-1996 and 2019-2020.

Region Sub-regiona Old surveys 
1994-1996

Newly dis-
covered and 
re-occupied 
1997-2020

Present survey  
2019-2020

Name Total km2 Occupied 
setts

Occupied 
setts

Occupied 
setts

Abandoned 
setts

Central Veluwe Enclave 39 31 0 24 7
Southwest Veluwe 104 24 6 27 3
Remainder Central 
Veluwe

1003 397 5 209 193

Sub-total 1146 452 11      260 *** 203

Peripheral 
Veluwe

Gelderse Valley 351 107 13 83 37

Northwest Veluwe 238 22 2 22 2
IJssel Valley 449 84 23 75 32
Sub-total 1038 213 38   180 * 71

TOTAL 2184 665 49      440 *** 274
asee figure 1 for exact locations
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in the Peripheral Veluwe. Within the Cen-
tral Veluwe region the Enclave and Southwest 
Veluwe were least affected (table 4). The share 
of occupied km squares containing just one 
main sett increased from 78% to 88% (table 
5). Most setts had four used entrances or less. 
Small setts seemed, on average, as often aban-
doned as the larger setts (table 6).

Discussion

General

Comparison of the 2019-2020 survey and the 
1994-1996 survey indicates that the number of 
occupied main setts, the number of occupied 
setts per occupied km square, and the number 
of occupied km squares has declined drasti-
cally during the last 25 years, particularly 
in the Central Veluwe. The risk of becoming 
abandoned appeared as great for setts with 
many open entrances as for setts with fewer 
entrances, considering the comparable shares 

of large setts among both occupied and aban-
doned setts in the 2019-2020 survey. However, 
entrances of abandoned setts may partly have 
collapsed in the course of years and the num-
ber of entrances can thus initially have been 
greater. That could mean that the true share 
of large setts has been greater among aban-
doned setts than among setts that are still 
occupied, implying that it is not the marginal 
sett that is particularly at risk of becoming 
lost. The fraction of km squares with at least 
one occupied main sett in the Veluwe region 
as a whole dropped from, on average, 0.23 in 
1994-1996 to 0.18 in 2019-2020. Note that this 
is much lower than the 0.40 reported by van 
Moll (1999) for 1995-1996. However, van Moll 
expressed the occupation of km squares as a 
fraction of the cells with habitat that he con-
sidered suitable, whereas we expressed it as a 
fraction of the total area. Our analysis shows 
that the number of occupied main setts has 
decreased slightly more than the number of 
km squares with an occupied main sett. The 
vast majority of occupied km squares con-

Table 3. Number of km squares with main setts of badgers in the Veluwe region occupied in 1994-1996 (van Apel-
doorn et al. 1997, van Moll 1999), newly occupied and re-occupied in 1997-2020, occupied in 2019-2020 and 
abandoned between 1994-1996 and 2019-2020.

Region Sub-regiona Old surveys 
1994-1996

Newly dis-
covered and 
re-occupied 
1997-2020

Present survey  
2019-2020

Name Total km2 Occupied km 
squares

Occupied km 
squares

Occupied km 
squares

Abandoned 
km squares

Central Veluwe Enclave 39 22 0 18 4
Southwest Veluwe 104 23 6 26 3
Remainder Central 
Veluwe

1003 296 3 185 114

Sub-total 1146 341 9      229 *** 121

Peripheral 
Veluwe

Gelderse Valley 351 82 11 72 21

Northwest Veluwe 238 18 2 16 4
IJssel Valley 449 70 22 71 21
Sub-total 1038 170 35   159 * 46

TOTAL 2184 511 44      388 *** 167
asee Figure 1 for exact locations
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tained only one occupied main sett nowa-
days as was the case 25 years ago, suggest-
ing that the size of a badger territory in the 
Veluwe region was and still is generally at 
least 100 hectares and often more. That con-
firms what Mulder et al. (2015) consider typi-
cal for drier environments. Abandonment of 
initially occupied setts was slightly compen-
sated by the discovery of setts that were not 
known before. Theoretically, these newly dis-
covered setts might have been already exist-
ing 25 years ago. In that case the relative 
declines are even greater. Surely there must 
have been some main setts in 1994-1996 that 
have not been discovered until the present 
day, implying that the true relative declines 
are smaller rather than greater. However, this 
error is probably very small, bearing in mind 
the dense network of dedicated observers in 

the Veluwe region who all submit their find-
ings to the database of Das & Boom.

The observed changes call for a closer look 
at possible explanations and measures to stop 
the decline. As for explanations, the availabil-
ity of food, the accessibility of food sources, 
disturbance and non-natural mortality seem 
potential factors. The following sections 
explain why some of these factors may have 
had a greater negative impact in the Central 
Veluwe than in the Peripheral Veluwe. As 
for the measures, it must be emphasised that 
interventions favouring one aspect, in this 
case the wellbeing of badgers, are not neces-
sarily in favour of other biota or welcomed 
by other land users (e.g. Schröder et al. 2020). 
Decisions on measures are, as such, nothing 
but a matter of political preferences.
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Figure 2. Long-term monitoring of the typology of nine setts around Buurlo, Central Veluwe.
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Availability of food

Analysis of the content of stomachs and 
excrements reveals that the diet of badgers in 
the Netherlands consists for at least one third 
of earthworms, surface dwelling Lumbricus 
spp. in particular (Wansink et al. 1995, Mos et 
al. 2014, van Bommel et al. 2015). Because of 
this preference for earthworms, badgers tend 
to live close to agricultural land (Kruuk 1989). 
One hectare of grassland may contain around 
700 kilograms of earthworms. The supply in 
arable land is often 80% less (Mos et al. 2014, 
van Eekeren et al. 2014). In forests the relative 
presence may even be 90% less, whereas earth-
worms are virtually absent under heather. The 
dependence on earthworms puts the forested 
Central Veluwe hence a priori in a disadvan-
taged position. Awaiting the results of an 
ongoing survey in various kinds of habitats 
across the Netherlands (Rutgers et al. 2009), it 
is yet unclear whether and where earthworm 
densities have declined over the past few dec-
ades. Such a decline cannot be fully ruled 
out as earthworms are sensitive for drought, 
heavy metals, organic micro-pollutants, vet-
erinary medicine residues, acidification and 

a low base saturation of the soil adsorption 
complex (Butter 1990, Ma 1990, Kerkhofs et 
al. 1993, Klok et al. 1998, Klok 2004, Rutgers 
et al. 2008, van Eekeren et al. 2008, Usmani & 
Kumar 2015, Lahr et al. 2017, De Vries et al. 
2019). As for the incidence of droughts it must 
be noted that the precipitation deficit between 
April and September has increased by, on 
average, 86 mm from 2000 to 2019 but not 
yet statistically significant due to considera-
ble differences between separate years (KNMI 
2020). In dry soils earthworms withdraw to 
deeper layers and may thus have become less 
available for badgers, particularly where soils 
tend to dry out easily as when soils are sandy. 

Table 4. Fraction of km squares containing one or more occupied badger setts in 1994-1996 (van Apeldoorn et al. 
1997, van Moll 1999) and in 2019-2020, and the relative change (%) over time.

Region Sub-regiona Fraction of occu-
pied km squares 

in:

Relative change 
over time (%)

Name Total km2 1994-1996 2019-2020
Central Veluwe Enclave 39 0.56 0.46 -18

Southwest Veluwe 104 0.22 0.25 -14
Remainder Central 
Veluwe

1003 0.30 0.18 -40

Sub-total 1146 0.30 0.20 -33

Peripheral 
Veluwe

Gelderse Valley 351 0.23 0.21 -9

Northwest Veluwe 238 0.08 0.07 -13
IJssel Valley 449 0.16 0.16 0
Sub-total 1038 0.16 0.15 -6

TOTAL 2184 0.23 0.18 -22
asee Figure 1 for exact locations

Table 5. Distribution (%) of the number of occupied 
setts per occupied km square in 1994-1996 (van Apel-
doorn et al. 1997, van Moll 1999) and in 2019-2020.

Number of 
occupied 

setts

Old surveys 
1994-1996 

Present sur-
vey 2019-2020

Km 
squares 
with

1 78 88
2 17 11

3 3 1

4 2 0
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The acidification of soils in the Netherlands 
still goes on, be it slowly, despite the drop in 
acidifying atmospheric deposition (Compen-
dium voor de Leefomgeving 2020).

The presence of earthworms is not only 
determined by the above factors but as much 
by the provision of organic matter through 
crop residues and manures (Blakemore 2018, 
Onrust & Piersma 2019, Ros et al. 2020). 
Earthworms need something to eat, after all. 
The application of manure on sandy soils in 
the Netherlands has dropped by 15% between 
2000 and 2015 (CBS Statline 2020a, Schröder 
& Neeteson 2008, CDM 2017). The lower input 
of organic matter might have had a negative 
effect on the presence of earthworms in arable 
land in particular. The provision of organic 
matter is less of a limiting factor in grassland 
due to the inherently extensive turn-over of 
grass roots, but even there inputs of organic 
matter through manuring stimulate the pres-
ence of earthworms (Onrust et al. 2019). Other 
management factors of grassland may have an 
impact on the availability of earthworms for 
badgers as well. It is much easier for badgers to 
acquire surface dwelling earthworms in short 
swards, as is the case when grasslands are reg-
ularly grazed. The extent to which grasslands 
are grazed instead of cut, has decreased. Con-
sequently, the amount of dung pats per hec-
tare in Gelderland has also dropped by circa 

60% in between 2000 and 2015 (CBS Statline 
2020b). Dung pats are appreciated by badgers 
as a source of earthworms and insects (Roper 
2010). 

Less grazing means that a greater share 
of the excrements is collected indoors and 
mechanically applied as slurry. From the late 
1990s this slurry must be applied by injection 
into the grassland sods or top soil. Research 
has indicated that injection is not more harm-
ful to earthworms than the former surface 
application of slurry (Huijsmans et al. 2008, 
Thissen 2018, Ros et al. 2020). The type of 
manure, however, is quite decisive as the 
input of organic matter per unit plant nutri-
ent is much greater in farmyard manures 
than in slurries (den Boer et al. 2012, Onrust 
& Piersma 2019, Ros et al. 2020). The almost 
full transition from farmyard manure-based 
systems to slurry-based systems was already 
completed in the 1970s, however, and this 
disqualifies the abandonment of farmyard 
manure as an explanation for the recent 
decline of the number of occupied badger 
setts in the Veluwe region. 

Until the beginning of this century badg-
ers will undoubtedly have benefited from 
feeding practices of gamekeepers in the Cen-
tral Veluwe in support of red deer and wild 
boar. This complementary feeding has been 
legally banned now. The summer population 

Table 6. Share (%) of setts with five or more open entrances in the 2019-2020 survey.

Region Sub-regiona Share (%) of setts with 5 or more entrances used
Occupied setts Abandoned setts

Central Veluwe Enclave 54 29
Southwest Veluwe 78 50
Remainder Central Veluwe 22 32
Sub-total 30 32

Peripheral Veluwe Gelderse Valley 43 47
Northwest Veluwe 28 50
IJssel Valley 47 19
Sub-total 43 35

TOTAL 35 33
asee Figure 1 for exact locations
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of wild boar has nevertheless almost dou-
bled between 1995 and 2019 and amounts to 
almost four times more than the official man-
agement target (Spek 2019). It cannot be ruled 
out that badgers living in forested areas such 
as the Central Veluwe have to compete with 
wild boars for the same sources of food (Mas-
sei et al. 1996, Payne et al. 2013, Groot Bruin-
derink 2016, La Haye & Vink 2016). It is note-
worthy that the Southwest Veluwe, a region 
just as forested as the remainder of the Cen-
tral Veluwe but where wild boars are banned, 
shows no decline in the number of badger 
setts. This observation may serve as circum-
stantial evidence for the negative impact that 
wild boars may have. 

From the above observations several inter-
ventions can be inferred to improve the 
food supply for badgers. Liming of soils may 
improve the living conditions for earthworms 
and soil fauna in general (Springett & Syers 
1984). Similar results were recently obtained 
with high dose applications of ground stone 
meal (de Vries et al. 2019). More attention is 
also needed for the addition of organic matter 
to arable land. This can increase the presence 
of earthworms as well, particularly in combi-
nation with reduced tillage (Briones & Schmidt 
2017). The availability of food for badgers is 
also enhanced by substituting grazing for cut-
ting and farmyard manure for slurry. Halting 
the conversion of manured grassland to com-
pletely unfertilised ‘natural’ grassland, a con-
version advocated in favour of the botanical 
diversity, can understandably also have a posi-
tive effect on the food supply for badgers. Last 
but not least, it seems plausible that a more 
stringent control of the numbers of wild boar 
might also improve the carrying capacity of 
the Central Veluwe for badgers. 

Accessible hectares

Total food supplies are not just determined 
by the food supply per hectare but also by the 
total number of hectares and, obviously, their 

accessibility. The area under agriculture in 
the Veluwe region decreased by 5% (42 km2) 
between 1996 and 2015, mainly in favour of 
the area devoted to roads, buildings and rec-
reation (CBS Statline 2021a). The return of the 
wolf (Canis lupus) to the Veluwe from 2018 
(Lelieveld et al. 2021) and the official designa-
tion of most of the Central Veluwe as a wolf 
area may further limit the accessibility of the 
remaining grassland for badgers now that 
farmers install wolf-averting fences in addi-
tion to wild boar-averting fences. These meas-
ures are unnecessarily denying badgers access 
to feeding grounds unless fences near setts 
would from now on be perforated with 0.3 m 
wide tubes (figure 3) allowing only badgers to 
pass. Accessibility of additional food sources 
can of course also be improved by the provi-
sion and maintenance of sufficient cover by 
hedgerows and re-wilded field edges.

The accessibility of food might also have 
been deteriorated by a greater human dis-
turbance. Recreation pressure in the Central 
Veluwe has increased considerably during 
the last 25 years (e.g. Bijlsma 2006, Provincie 
Gelderland 2017). This may have had a nega-
tive effect on the required peace and quietness 
near some of the setts and the routes of the 
badgers to their feeding grounds, especially at 
the borders of the Central Veluwe where rec-
reational activities tend to concentrate and 
during summer when the time window for 

Figure 3. PVC tube, 0.3 m diameter, across a fence 
enabling badgers to visit their feeding grounds. Photo: 
Hans Vink.
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feeding in the dark is short. Awareness about 
it has recently lead to the intended decision to 
divert recreation from particular areas in the 
Veluwe region (Provincie Gelderland 2020b).

Disturbance and non-natural mortality

Traffic is still the major cause of mortal-
ity among badgers in the Netherlands (Dek-
ker & Bekker 2010, Mulder et al. 2015). Traffic 
intensity increased by 13% in the province of 
Gelderland between 2000 and 2019 (Provincie 
Gelderland 2020a). Construction of new fauna 
passages and the maintenance of existing ones 
is therefore needed more than ever, as well as 
a decision to limit the permitted speed during 
nightly hours wherever relevant. Note that such 
measures become more urgent once food sup-
plies diminish. Badgers have to increase their 
home range then and may have to cross more 
roads than before to take-in sufficient food.

The survival rate of badgers is of course also 
served by adequate control of illegal prosecu-

tion. There is a growing resentment among 
farmers that they have to adjust their man-
agement for the sake of nature conservation. 
Unfortunately, badgers and the damage they 
inflict to crops have become one of the sym-
bols of this societal pressure in some regions 
(Thissen et al. 2020). This may particularly 
pertain to regions where farming and nature 
conservation are competing for space, such as 
in the Veluwe region. 

Conclusion

The number of occupied badger setts in the 
Veluwe region has declined by 42% in the 
Central Veluwe during the last 25 years and 
by 15% in the Peripheral Veluwe. This devel-
opment may result from a decrease of food 
supplies and accessibility of these supplies.
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Samenvatting

Afname van de dassenpopulatie op de 
Veluwe en de mogelijke oorzaken

Uit inventarisaties blijkt dat het aantal belo-
pen dassenburchten op de Veluwe in de afge-
lopen 25 jaar met 42% is gedaald in de Cen-
trale Veluwe (192 burchten minder) en met 
15% aan de randen van de Veluwe (33 burch-
ten minder). Dit gaat zo goed als zeker gepaard 
met een proportionele afname van het aantal 
dassen. Tegelijkertijd daalde het aantal bezette 
kilometerhokken met 33% (112 minder bezette 
hokken) in de Centrale Veluwe en met 6% (11 
minder bezette hokken) aan de randen van 
de Veluwe. Deze afnames houden mogelijk 
verband met een afname van het voedselaan-
bod en de toegankelijkheid van voedselbron-
nen. Een aantal factoren die dit beïnvloeden, 
zijn zowel in de Centrale Veluwe als in de ran-
den van de Veluwe aan de orde. Echter, peri-
odieke droogte, mogelijke voedselcompeti-
tie tussen dassen en zwijnen, de omvang en 
toegankelijkheid van bemeste graslanden en 
plaatselijke recreatiedruk, hebben waarschijn-
lijk een sterker negatief effect gehad in de Cen-
trale Veluwe dan in de randen. Het artikel stelt 
maatregelen voor waarmee de daling van het 
aantal belopen burchten en hun bewoners kan 
worden gestopt.
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