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Die „Krefeld Studie“... 

  Standorte 
„Krefelder 

Studie“ 

Hallmann et al. 2017 PLoS ONE 12 (10): e0185809. https://doi.org/10.1371/journal. pone.0185809  
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...die Lage in BW... 

Hallmann et al. 2017 PLoS ONE 12 (10): e0185809. https://doi.org/10.1371/journal. pone.0185809  

  Auch in BW gibt es zu wenig Insekten! 
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Seibold et al. 2019. Nature 574:671–674. *DFG: Deutsche Forschungsgemeinschaft 

...und den Biodiversitäts-
observatorien der DFG* 

Lebensraum Biomasse Häufigkeit Artenzahl 
Grünland -67% -78% -34% 
Wald -41% - -36% 

Hainich 

Schorfheide 

Münsingen 

  Gravierende Abnahmen schon in  
10 Jahren (2008-2017), und auch im Wald 

Untersuchung von 150 Flächen im Grünland (2008-2017)  
und 140 im Wald (2008-2016). Probennahme vieler Arten- 
gruppen mit standardisierten Methoden  
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Evaluating intrinsic and extrinsic traits that predispose species to local

extinction is important for targeting conservation efforts. Among the species

of special concern in Europe are bees, which, along with butterflies, are the

best monitored insects. Bees are most species-rich in Mediterranean-type cli-

mates with short winters, warm springs, and dry summers. In Central

Europe, climate warming per se is, therefore, expected to benefit most bee

species, while pesticides and the loss of habitats and plant diversity

should constitute threats. Here, we use the bee fauna of Germany, which

has been monitored for Red Lists for over 40 years, to analyse the effects

of habitat breadth, pollen specialization, body size, nesting sites, sociality,

duration of flight activity, and time of emergence during the season. We

tested each factor’s predictive power against changes in commonness and

Red List status, using phylogenetically informed hierarchical Bayesian

(HB) models. Extinction vulnerability is strongly increased in bees flying

in late summer, with a statistical model that included flight time, habitat

preference, and duration of activity correctly predicting the vulnerability

status of 85% of the species. Conversely, spring emergence and occurrence

in urban areas each reduce vulnerability, pointing to intensive land use

especially harming summer-active bees, with the combination of these

factors currently shifting Germany’s bee diversity towards warm-adapted,

spring-flying, city-dwelling species.

1. IntroductionBee diversity in the USA and Europe appears to be declining due to intensive

agriculture, habitat loss, and the increased use of herbicides and insecticides,

all of which negatively affect food sources and nesting opportunities [1–4].

Climate warming per se should benefit, not harm, bee diversity because most

bees do well in Mediterranean-type climates [5], with the exception of a few

cool-adapted groups, such as bumblebees [6]. A recent study of bee diversity

in a protected urban garden in Germany indeed supported an increase in

warm-adapted species with climate warming, based on inventories taken 20

years apart [7]. In non-protected areas, however, reduced floral and nesting

resources due to human land use negatively impact bee diversity and

abundance [1,3,8,9], potentially masking the expected positive effect of shorter

winters and warmer springs and summers.

The effect of reduced and temporally shifted floral resources (because of

earlier flowering under climate change) on the decline of wild bees in Europe

is evident from a study of population trends in 57 species (from 10 genera) in

the Netherlands, which found that late-flowering pollen and nectar sources

have declined more strongly than early-flowering ones, leading to stronger

declines in late-flying bees [10]. Earlier studies on bumblebee decline also impli-

cate changes in agricultural practices. Thus, in Ireland, late-nesting bumblebee

& 2019 The Author(s) Published by the Royal Society. All rights reserved.
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A B S T R A C T

Biodiver
sity of insect

s is threa
tened worldwide. Here

, we present
a comprehensi

ve review
of 73 historica

l reports

of insect declines
from across the globe, an

d systematically
assess the underlyi

ng drivers.
Our work reveals

dramatic rates of d
ecline that may lead to the extinctio

n of 40% of the world's ins
ect speci

es over t
he next few

decades.
In terrestria

l ecosyst
ems, Lepido

ptera, H
ymenoptera

and dung beetles (Coleopt
era) app

ear to be the

taxa most affect
ed, whereas fo

ur major aqua
tic taxa (

Odonata
, Plecopt

era, Tric
hoptera a

nd Ephemeroptera
) have

already lost a consider
able proportio

n of specie
s. Affecte

d insect gr
oups not

only include specialis
ts that oc

cupy

particula
r ecologica

l niches,
but also

many common and generalis
t species

. Concur
rently, th

e abundan
ce of a

small number of sp
ecies is i

ncreasin
g; these

are all adapt
able, gen

eralist sp
ecies tha

t are occupyin
g the vacant

niches le
ft by the ones dec

lining. A
mong aquatic insects, h

abitat an
d dietary generalis

ts, and pollutan
t-toleran

t

species a
re replacing

the large biodiver
sity losses ex

perience
d in waters within agricultu

ral and urban settings.

The main drivers of species declines
appear to be in order of importance

: i) habitat loss and conversi
on to

intensive
agricultu

re and urbanisa
tion; ii) pollution

, mainly that by synthetic
pesticide

s and fertiliser
s; iii)

biologica
l factors,

including
pathogen

s and introduc
ed species;

and iv) climate change.
The latter factor is

particula
rly important i

n tropical
regions,

but only
affects a

minority of specie
s in colder cl

imes and mountain

settings
of temperate zones. A

rethinkin
g of curren

t agricul
tural pra

ctices, in
particula
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pesticide
usage and its substitut
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ased practices
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needed to
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e current t

rends, al
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ing insect po
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d the vital eco
-

system services
they provide.

In addition
, effectiv

e remediation
technolo

gies shou
ld be applie

d to clean polluted

waters in
both agricultu

ral and urban environm
ents.

1. Introduc
tion

For year
s, biolog

ists and
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s have been concerne
d about th

e

worldwide reductio
n in biodiver

sity undergo
ne by many terrestria

l and

aquatic
vertebra

tes (Ceballo
s and Ehrlich,

2002; Pimm and Raven,

2000; W
ilson, 20

02), yet
scientists

have only recently
voiced similar

concerns
about inverteb

rate taxa, par
ticularly

insects.
Populati

on de-

clines imply not only less abundan
ce but also a more restricted

geo-

graphica
l distribu

tion of specie
s, and represen

t the first step
towards

extinctio
n (Diamond, 198

9). Much of the blame for biodiver
sity loss

falls on human activities
such as huntin

g and habitat l
oss throu

gh de-

forestatio
n, agricu

ltural ex
pansion

and intensific
ation, in

dustriali
sation

and urbanisa
tion (Ceballo

s et al., 20
17; Maxwell et al.

, 2016),
which

jointly claimed a 30–50%
encroach

ment on natural e
cosystem

s at the

end of the 20th century
(Vitouse

k et al., 19
97).

There is compelling evidence
that agri

cultural
intensific

ation is the

main driver of
populati

on declines
in unrelate

d taxa such as birds,
in-

sectivoro
us mammals and insects. I

n rural lan
dscapes

across th
e globe,

the steady removal of natural
habitat

elements (e.g. hedgerow
s),

elimination of natur
al draina

ge systems and other landscap
e features

together
with the recurren

t use of chemical ferti
lisers and pesticide

s

negative
ly affect ov

erall biod
iversity (Fuller e

t al., 199
5; Newton, 200

4;

Tilman et al., 20
01). Rec

ent anal
yses point to

the extensive
usage of

pesticide
s as primary factor responsi

ble for the decline
of birds in

grassland
s (Mineau and Whiteside,

2013) and aquatic
organism

s in

streams (Beketov
et al., 2013

), with other factors contribu
ting to or

amplifying
their effe

cts to varying
extent. Y

et, we don't kno
w whether

the same factors e
xplain the parallel

entomological
demise that we are

witnessing
.

In 2017, a 27-year
long populati

on monitoring
study revealed
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1  | INTRODUCTION

In spite of nationally and internationally set goals and introduced pol-

icies, we are currently experiencing an undiminished decline of bio-

diversity (Brooks et al., 2012; Butchart et al., 2010; Eskildsen et al., 

2015; Tittensor et al., 2014). In Europe, the cornerstone of species 

protection policy is the Natura 2000 (N2000) network of protected 

areas (EC, 2010). The N2000 network is one of the most important 

and largest conservation networks of the world (Hochkirch et al., 

2013;	 Lockwood,	 2006),	 currently	 covering	 over	 18%	 of	 the	 EU′s	

land surface (EC, 2015a). It has been based on two basic directives—

the “Birds Directive” targeted on the conservation of birds (EEC, 

1979) and the “Habitats Directive” focussing on selected threatened 

species and habitats (EEC, 1992).
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Protected areas do not mitigate biodiversity declines: A case 

study on butterflies
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AbstractAim: To assess the effectiveness of protected areas in preventing biodiversity de-

cline. We first test whether species richness of butterfly assemblages is higher within 

European Natura 2000 (N2000) sites than in their surroundings. We then assess 

temporal trends in butterfly richness and test whether these trends differ inside and 

outside the N2000 network.

Location: Germany, Europe.

Methods: We utilized generalized linear mixed-effects models (GLMM) to analyse an 

11-year data series on species richness of butterfly assemblages collected on 245 

transects across Germany, located inside and outside N2000 sites, and comprising a 

total of 122 butterfly species.

Results: Butterfly species richness was highest inside N2000 protected areas, while 

outside it constantly declined with increasing distance from N2000 sites. We found 

an overall decline in species richness by 10% within 11 years. This decline neither 

differed between transects located inside or outside the N2000 network nor varied 

with distance from N2000 sites.

Main conclusions: The higher species richness inside the N2000 network underlines 

their proper designation and their potential for the conservation of biodiversity. 

However, the current negative trend in butterfly species richness across Germany is 

not mitigated by the N2000 network, and we assume insufficient management or 

measures targeted at other organisms than butterflies as potential reasons.

K E Y W O R D S
biodiversity loss, butterfly assemblages, Germany, management, nature conservation, species 

richness, time series, trend
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Symposium: insect decline and conservation

Review
Further evidence for a global decline of the entomofauna
Francisco Sánchez‐Bayo1* and Kris A G Wyckhuys2,3,4

1School of Life and Environmental Sciences, The University of Sydney, 1 Central Avenue, Eveleigh, NSW 2015, Australia.
2School of Biological Sciences, University of Queensland, Goddard Building, Brisbane, QLD 4072, Australia.
3Institute of Plant Protection, China Academy of Agricultural Sciences, No. 2 West Yuanmingyuan Rd., Haidian District,
Beijing 100193, China.
4Chrysalis Consulting, Nguyen Phong Sac, Cau Giay, Hanoi 100000, Vietnam.

Abstract The Anthropocene is characterised by pervasive human‐inflicted impacts on a broad range of biota, including
insects. In 2019, we reviewed scientific literature quantifying the prevalence and magnitude of insect declines in
recent time. Here, drawing upon 40 additional long‐term studies, we add evidence that is consistent with our earlier
review and some other reviews on the fate of insect populations globally. New data for Greenland, northern Africa,
South America, eastern Asia and Australia complement studies from Europe and North America. Temporal trends
in insect populations are now derived from 100 long‐term studies and refer mainly to the past three or four decades
(median 33 years). Data from the 10 major insect taxonomic orders indicate that an average 37% of species are de-
clining in numbers, while populations of 18% species are increasing; the latter taxa mainly involve agricultural her-
bivores and nuisance pests. Population changes are more pronounced among aquatic insect communities, where
42% of species are declining and 29% increasing. Such changes result in a decrease in biomass across taxa, except
for Heteroptera. Changes in species richness and diversity indices are inconsistent and do not reflect intraspecific
population changes over time. These trends are observed irrespective of taxon, geography or methodological ap-
proach, although a lack of long‐term monitoring records prevents a proper assessment for tropical regions.

Key words abundance, biomass, diversity indices, insects, population trends.

INTRODUCTION

Following the recent publication of several reports on the decline of
insects and other arthropods in areas of Europe and Central
America (Hallmann et al. 2017; Lister and Garcia 2018; Seibold
et al. 2019; van Strien et al. 2019; Hallmann et al. 2020) as well
as our review of patterns at the global level (Sánchez‐Bayo and
Wyckhuys 2019), numerous authors havemade available their data
to the public. It is therefore appropriate for us to compile these new
data and discuss the overall findings from a perspective that in-
cludes the population changes within individual species– ourmain
concern – as well as broader changes in biomass and diversity.

In line with our previous report, we acknowledge that there
are multiple drivers of temporal insect population changes and
that those are highly context‐specific and taxon‐specific. Indeed,
each new study points to a suite of factors that potentially explain
the recorded trends, even though these are rarely demonstrated
empirically by the same authors. In this updated review, we
briefly comment on those factors but cannot go into more details
for the sake of brevity and because they have already been
discussed at length by others (Wagner 2020).

The following is a brief account of 32 additional long‐term
studies plus eight others that were overlooked in our previous

report (Table 1), discussed by taxonomic order. We collected all
references about long‐term studies on insect assemblages published
in peer‐reviewed journals between 2018 and August 2020 as well
as two papers in this symposium, complemented with related re-
ports on individual species and two meta‐analyses. Many studies
are two‐sample ‘snapshots’ of population changes at a single loca-
tion or multiple sites, whereas others refer to repeated surveys over
entire periods. The largest number of studies is from Europe (49%)
and North America (17%), but reports are also obtained for Green-
land, Iceland and Australia. South America and Asia contribute
20% of the studies, and there is also one study from northern
Africa. Our discussion also considers several long‐term studies
on arthropods and aquatic invertebrates other than insects that re-
flect similar trends in biodiversity loss. This update provides a
broad geographical and taxonomic coverage, bringing a more re-
fined perspective on the fate of invertebrates globally.

REVIEW OF ADDITIONAL STUDIES

Coleoptera

Between 1997 and 2017, light traps for flying insects at De
Kaaistoep (Netherlands) collected 123 coleopteran species. For
76 identified species, declines were observed in 38% species*francisco.sanchez-bayo@sydney.edu.au

©2020 Australian Entomological Society doi: 10.1111/aen.12509
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Insect biomass decline scaled to species diversity:

General patterns derived from a hoverfly community

Caspar A. Hallmann a,1
, Axel Ssymank b

, Martin Sorg c, Hans de Kroon a
, and Eelke Jongejans a

aInstitute for Water and Wetland Research, Radboud University, 6525HP Nijmegen, The Netherlands; bDepartment II 2.2 “Habitats Directive/ Natura 2000,”

Bundesamt für Naturschutz, 53179 Bonn, Germany; and cEntomological Society Krefeld, D 47798 Krefeld, Germany

Edited by Matthew L. Forister, University of Nevada, Reno, NV, and accepted by Editorial Board Member May R. Berenbaum November 5, 2020 (received

for review March 16, 2020)
Reports of declines in biomass of flying insects have alarmed

the world in recent years. However, how biomass declines reflect

biodiversity loss is still an open question. Here, we analyze the

abundance (19,604 individuals) of 162 hoverfly species (Diptera:

Syrphidae), at six locations in German nature reserves in 1989

and 2014, and generalize the results with a model varying decline

rates of common vs. rare species. We show isometric decline

rates between total insect biomass and total hoverfly abundance

and a scale-dependent decline in hoverfly species richness, rang-

ing between −23% over the season to −82% at the daily level.

We constructed a theoretical null model to explore how strong

declines in total abundance translate to changing rank-abundance

curves, species persistence, and diversity measures. Observed

persistence rates were disproportionately lower than expected

for species of intermediate abundance, while the rarest species

showed decline and appearance rates consistent with random

expectation. Our results suggest that large insect biomass declines

are predictive of insect diversity declines. Under current threats,

even the more common species are in peril, calling for a reeval-

uation of hazards and conservation strategies that traditionally

target already rare and endangered species only.

biodiversity loss | insect decline | temporal scaling

R ecent reports from lowland Germany have demonstrated a

3/4 loss in the biomass of flying insects in protected areas

over a period of less than 30 y (1), as well as severe declines in

abundance for several groups of insect species (2). These findings

question the stability of ecosystem functioning under contempo-

rary European land use. A biomass drop of such proportions can

hardly be envisaged without cascading trophic effects (3–5) or

without disruptions in pollination (6–8) and nutrient cycling (9).

Most of these potentially far-reaching consequences will depend

on the nature of the decline with respect to the abundance and

diversity of the insect species in question (10). Hence, there is

an urgent need to unravel whether and how total insect biomass

decline translates into declines in the abundance and richness of

insect species.Long-term, taxon-specific studies on insects have revealed

ongoing numerical declines and range contractions over the

past decades (11–22). However, it is difficult to reconcile their

findings with insect biomass decline as they represent 1) dif-

ferent facets of diversity changes (changes in areal coverage,

species lists, abundance, and biomass), 2) differences in sampling

methodology, and 3) differences with respect to the spatial and

temporal scale of inference. As such, it is not straightforward to

predict how the 3/4 decline in total flying-insect biomass in the

Krefeld data (1) translates into abundance and diversity loss of

insect species. Nonetheless, whether or not biomass losses are

equally distributed over rare and common species could have

large consequences for ecological functionality, such as affecting

food availability at higher trophic levels (23, 24).

Interspecific variation in abundance changes may help uncover

factors associated with the observed insect biomass loss. How-

ever, to predict the relationships between total insect biomass

declines with persistence and abundance changes at the species

level, as well as changes in diversity metrics at the community

level, requires that we account for the stochastic nature of the

processes involved (e.g., higher extirpation rates for rare species)

(25, 26). Additionally, imperfect species detection during sam-

pling in the field (i.e., species with low abundance could easily be

missed) prevents a straightforward comparison of insect assem-

blages over time (27). To facilitate a meaningful analysis, we

developed a theoretical framework, in which variability in rate

of species decline as well as imperfect detection are integrated,

permitting us to investigate how species persistence and diver-

sity measures (Hill numbers) are theoretically affected under

contrasting scenarios of decline rates along the common-to-

rare species abundance axis. Such a framework is also crucial

for properly interpreting empirical data of declining catches

over time.Next, we here examine the relationship between total insect

biomass and diversity in an insect family: the hoverflies

(Syrphidae). Hoverflies are considered important wild pollina-

tors (28–30), important agents in biocontrol (31–33), suitable as

bioindicators (34, 35), and hence a potentially informative group

of insects, representative for a variety of ecological functions. All

hoverfly individuals caught in six trap locations in German nature

reserves in two seasons that were 25 y apart (1989 vs. 2014, two

endpoints of the trend in the Krefeld data as described in ref.

1, with identical trap locations in each season) were identified at

the species level, amounting to 19,604 individuals of 162 species

from 59 genera.
Significance

Various sources have reported insect decline in total biomass,

numbers, and species diversity. With German data on a

species-rich hoverfly community over 25 y and a theoretical

model, we show how these decline rates are interrelated. The

relationship between biomass and diversity losses depends

on whether common or rarer species are most affected.

Our analyses show stronger declines of common than rare

hoverfly species. Strong reductions (up to −80%) in total

abundance and biomass correspond with observed species

richness declines of −20% to −40% on a seasonal basis. On

a daily basis, however, hoverfly diversity declined in propor-

tion to biomass loss, with important consequences for the

functioning of ecosystems.
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Ball	et	al	(2022).	The	Bugs	Matter	Citizen	Science	Survey:	Counting	insect	splats'	on	
vehicle	number	plates.	Technical	Report	

Insekten auf 
Nummernschildern 

 

 
 

one degree increase in temperature, and  decreased by 1.3 times with each unit increase in NDVI. In 
addition, the odds of a zero-count journey occurring decreased by 1.02 times with each mile increase in 
journey distance. These relationships were statistically significant (Appendix 12). 

 

 

Figure 4. Box and whisker plot with jittered data points showing the spread of insect splat rate data (splats per mile) 
from the Bugs Matter survey of insects on car number plates in the UK in each of the survey years. The boxes 
indicate the interquartile range (central 50% of the data), either side of the median splat rate which is shown by the 
horizontal line inside the box. The vertical lines extend out by 1.5 times the interquartile range, and the data points 
themselves are added with a ‘horizontal jitter’ so they do not overlap to improve visualization of the data 
distribution. The thick line at y = 0 for each year are data points for journeys with a count of zero splats per mile. If 
splat rate on every journey was identical, we would only see the line across the middle of the box, with the data 
points on top of it. 

 

 

Rückgang um 58,5% von 2004 bis 2021 in 
Großbritannien 

 

 
 

Insect sampling method 

Prior to commencing a journey, citizen scientists cleaned the front number plate of their vehicle to 

remove any residual insects. Insects were then sampled when they collided with the number plate 

throughout the duration of a journey. Whilst the sampling method was not designed to identify species, 

or groups of species, insects sampled will have been predominantly the adult forms of flying species from 

the following taxonomic groups: Coleoptera, Diptera, Ephemeroptera, Hemiptera, Hymenoptera, 

Lepidoptera, Megaloptera, Neuroptera, Plecoptera, Trichoptera and Thysanoptera. Citizen scientists were 

asked to participate only on essential journeys and not to make journeys specifically to take part in the 

survey. Using a standardised sampling grid, termed a ‘splatometer’, citizen scientists recorded the 
number of insects squashed on the number plate of their car (Figure 2). Only insects within the cut-out 

portions of the splatometer were counted to ensure all counts were made from within a standardized 

area on each number plate. In 2019 and 2021, data was collected on journeys undertaken between 1st 

June and 31st August, and in 2004 data was collected in June. In 2004 and 2019, the start and end times 

and locations of the journeys were recorded, along with the journey distance using vehicle odometer 

readings. In 2019, data was only collected from journeys starting in Kent. In 2021 the precise route of the 

journey was recorded in real-time using the Bugs Matter mobile app.  

 

 

Figure 2. Photograph showing the splatometer positioned over a number plate. 

Bugs Matter mobile app 

In 2021, data were submitted by citizen scientists via the Bugs Matter mobile app (Figure 3). The app 

provided a platform to record counts of insects on number plates, track the journey route using GPS, and 

collect information on the length, duration, and average speed of each journey undertaken as part of the 

survey. It also used an Application Programming Interface (API) number plate look-up service to collect 

information about vehicles involved in the survey. This data was used in the analysis to determine 

whether and how vehicle specifications influence insect sampling. 
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Ökosystemleistungen 

IPBES	2018.	Biologische	Vielfalt	und	Ökosystemleistungen	in	Europa	und	Zentralasien.	Zusammenfassung	für	
politische	Entscheidungsträger 

Materielle		
Werte	
	
Nahrung	&	
Futter	
	
Energie	
	
Materialien	
	
Heilmittel	

Regulierend	
	
	
Erhalt	der	
Lebensräume	
Bestäubung	
Luftreinhaltung	
Klimaregulierung	
Wasserreinigung	
Bodenbildung	
Schädlings-
kontrolle	
....	

Nicht-Materielle	
Werte	
	
Lernerfahrung	&	
Inspiration	
	
Erholung	
	
Körperliche	&	
psychologische		
Erfahrungen	
	
Identitäts-
förderung	
	
	
	

Lebensqualität	
	
Sicherheit	von	
Nahrungs-,	
Wasser-,	&	
Energieversorgung	
	
Körperliche	&	
geistige	
Gesundheit	
	
Kulturelle	Identität	
	
Gerechtigkeit	&	
Gleichbehandlung	



Ökosysteme als Maschinen 

Urheberrecht: Andrey_Kuzmin Datei-ID: 10674778 



Urheberrecht: Andrey_Kuzmin Datei-ID: 10674778 

> 70% aller Arten sind Insekten,  
ohne sie geht nichts!  

Ökosysteme als Maschinen 
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Ursachen für Rückgang  
der Biodiversität 

- Verlust an Lebensraum 
- Landnutzungs-Intensivierung 
- Größere Feldflächen 
- Weniger Strukturvielfalt 
- Monokulturen/weniger  
  Fruchtfolgen 
- Flächendeckender  
  Pflanzenschutz (Pestizide!) 
- Verlust artenreiches Grünland 
- Weniger Weidehaltung 
- Verlust Vernetzung Schutzgebiete 

24 Ursachen für den Rückgang der biologischen Vielfalt in der Agrarlandschaft

Abb. 7: Der Strukturreichtum der Landschaft hat vielerorts abgenommen. Je weniger Strukturen die Landschaft 
aufweist, desto weniger Tier- und Pflanzenarten finden in dieser Landschaft Lebensraum.93

4.2 Zunahme der Flächengrößen, Verlust der Strukturvielfalt 

Um die landwirtschaftlichen Erträge zu erhöhen, wurden Böden großflächig minera-

lisch gedüngt und ihr Wasserhaushalt verändert. Flurstücke wurden für den Einsatz 

moderner Landmaschinen vergrößert und geometrisch vereinheitlicht. Diese soge-

nannte Flurbereinigung war mit der Reduktion von Strukturelementen (z.B. Baumrei-

hen, Hecken und Feldgehölzen, Steinhaufen oder losen Steinmauern, extensiv bewirt-

schafteten Randstreifen und Geländestufen) verbunden. 

Vögel und andere Wildtiere verlieren durch die Vergrößerung der bewirtschafteten Flä-

chen sowie durch großflächig gleichzeitig stattfindende Ernte Rückzugsmöglichkeiten 

in der Agrarlandschaft.94 Die Größe der einheitlich bewirtschafteten Felder hat also er-

hebliche Bedeutung für die biologische Vielfalt in der Agrarlandschaft,95 denn es gilt die 

Regel, dass je kleiner die Felder sind und je geeigneter die Bewirtschaftung der Rand-

strukturen für den Artenschutz ist, desto besser kann die biologische Vielfalt geschützt 

werden (Abb. 7).96 Regional großflächiger Maisanbau wirkt sich hingegen negativ auf 

die Bestände einiger Agrarvogelarten aus.97

93 BUWAL und BFS (1997); Tscharntke et al. (2007).

94 Batáry et al. (2017).

95 Fahrig et al. (2015).

96 Sirami et al. (2019).

97 Brandt und Glemnitz (2014); Busch et al. (2020).

Leopoldina et al. (2020): Biodiversität und Management von Agrarlandschaften – Umfassendes 
Handeln ist jetzt wichtig. Halle (Saale)  



 Schützen, extensivieren & vernetzen 
Grass et al. 2019. People and Nature 1:262–272. 

     |  267People and NatureGRASS et Al.

will fail to stop the ongoing losses of biodiversity. Populations in 
isolated nature reserves that are embedded in a homogeneous 
agricultural matrix, hostile to many species (Gámez-Virués et al., 
2015), are mainly exposed to extinction forces only (Perfecto & 
Vandermeer, 2010; Tscharntke & Brandl, 2004). Hence, species in 
blocks of spared natural habitat may suffer from extinction lags 
if influx of individuals or gene flow are limited (Habel & Schmitt, 
2018; Manning, Fischer, & Lindenmayer, 2006). As a result, even 
the largest protected areas lose species over the long term if they 
are situated in landscapes with very poor connectivity (Halley et 
al., 2016). Vice versa, land-sharing without complementary land-
sparing measures can be equally ineffective: in the Colombian 
Chocó-Andes, the persistence of bird and dung beetle communi-
ties in low-intensity pastoral agriculture strongly depends on con-
nectivity to surrounding forests, necessitating both the promotion 
of wildlife-friendly habitats and the protection of natural habitats 
for biodiversity conservation (Gilroy, Edwards, Medina Uribe, 
Haugaasen, & Edwards, 2014). Similarly, Kremen and Merenlander 
(2018) highlight the value of silvopasture as a wildlife-friendly 
land-sharing approach to cattle production that increases land-
scape connectivity in former monoculture agricultural lands inter-
spersed with forest fragments. These studies add to the increasing 
evidence in favour of combining both land-sharing and land-spar-
ing approaches for successfully reconciling biodiversity conser-
vation with agricultural production (Klein, Steffan-Dewenter, & 
Tscharntke, 2003; Kremen, 2015; Kremen & Merenlender, 2018).

A comprehensive landscape management strategy requires a struc-
turally diverse agricultural matrix that connects spared and shared 
habitats, allowing for metacommunity dynamics (Mitchell et al., 2013; 

Vandermeer & Perfecto, 2007). In some landscapes that are already 
devoid of such a connectivity matrix, this can require re-designing 
landscapes towards greater complexity (Kremen & Merenlender, 2018; 
Landis, 2017). In South East Asia, increasing political and socioeconomic 
pressure for more biodiversity-friendly production of biofuels has led 
to calls for re-designing oil palm landscapes, including land-sharing 
and land-sparing measures embedded within a connectivity matrix to 
reconcile biodiversity conservation with agricultural production (Koh, 
Levang, & Ghazoul, 2009). Scientists need to become actively involved 
in these debates, in particular by framing the scientific evidence to the 
questions and decisions of policymakers (e.g. distilling scientific results 
for answering key questions of landscape design such as minimum hab-
itat area requirements of viable populations; Lucey et al., 2016).

We envisage that land-sharing/-sparing landscapes with high 
spatial connectivity (Figure 2) allow combining biodiversity conser-
vation with multifunctional ecosystems. From an ecological point of 
view, landscape design may be guided by studies on landscape-wide 
biodiversity monitoring, spillover of species and associated ecosys-
tem services between habitats and landscape elements (Kormann 
et al., 2016; Scherber, Beduschi, & Tscharntke, 2018; Tschumi et al., 
2016; Woodcock et al., 2016). On regional scales, graph theory pro-
vides an analytical framework for identifying areas of low and high 
landscape connectivity as well as those habitats or landscape ele-
ments that facilitate metacommunity dynamics and thus population 
persistence (Urban & Keitt, 2001). Novel approaches that include 
temporal dynamics in species movements to understand spatiotem-
poral variation in landscape connectivity and habitat use, allow for 
more accurate estimations of isolation and extinction probabilities 
of populations (Martensen, Saura, & Fortin, 2017).

F I G U R E  2   Land-sharing/-sparing connectivity landscapes. (a) Land-sharing and land-sparing measures cover multiple spatial scales and 
fall along a sharing–sparing continuum. Their combination in land-sharing/-sparing connectivity landscapes promotes both biodiversity 
conservation and the provisioning of ecosystem services. (b) High connectivity across the agricultural landscape matrix is needed for land-
sharing and land-sparing to be successful. The connectivity matrix ensures (1) spillover from (spared) natural habitats to agroecosystems 
as well as (2) spillover from (shared) crop boundaries to agroecosystems. In addition, (3) landscape connectivity facilitates immigration and 
species dispersal, counteracting possible extinctions in spared habitats and providing response diversity in changing environments

Spatial scale
small large

Land-sharing

Land-sparing

Co
nt

in
uu

m

Flower strip

Connectivity landscape

Forest fragment National park

Extensive agroecosystems

 (a )

1
2

3

(b)

1. Schutzgebiete 
für Arten, die mit der 
Landwirtschaft nicht 
zurecht kommen  
(z.B. Moorarten).  

2. Extensivflächen um 
Arten der Kulturland-
schaft & ökosystemare 
Dienstleistungen zu 
erhalten 

3. Vernetzung von 
Schutzgebieten & 
extensiven Flächen 
um Austausch zu 
ermöglichen 

Lebensraumvernetzung! 
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 Biodiversität  
geht alle an 

Landwirt-
schaft 
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  Flächennutzung BRD 

Angaben für 2016, Quelle: Statistisches Bundesamt (DESTATIS) 2018 

Landwirtscha,	

Wald	

Wasser	

Siedlung	

Verkehr	

Rest	

Landwirtscha,	

Wald	

Wasser	

Siedlung	

Verkehr	

Rest	

51% Landwirtschaft 

9 % Siedlung 

Siedlungs- und Verkehrsflächen  
umfassen 14% der Fläche! 

5 % Verkehr 
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Siedlungen & Straßen:  
Arche Noah für Insekten? 

1Piano	et	al.	2020,	Global	Change	Biology	26.	2Theodorou	et	al.	2020.	Nature	communications	11.	

- Urbanisierung verringert Biodiversität1 

+ Kein ökonomischer Druck auf Flächen: 
   Maßnahmen leichter umzusetzen als  
   auf landwirtschaftlichen  
   Flächen. 
+ Potentiell hoher Struktur- 
   reichtum in (Vor)-Städten  
+ z.B. mehr Nistplätzen &  
   Blüten für Wildbienen als 
   auf dem Land3 



 Insekten sind speziell! 

Klausnitzer 2008. Ber. Naturforsch. 
Ges. Oberlausnitz, 16: 99-108 

- Standortfaktoren 
  (trocken, feucht,  
   warm, kühl...) 
- Spezielle Habitate... 
 ...für Eiablage 
    (Boden, Holz..) 
 ...und Nahrungs- 
    pflanzen 

6 Blatt- 
lausarten 

1 Blatt- 
flohart 

 4 Käfer- 
arten 1 Wanzen- 

art 

7 Schmetter- 
lingsarten 

5 Fliegen- 
arten 

Insektenarten an Rainfarn  
(Tanacetum vulgare) 
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Überwinterung 

Viele Insekten benötigen 
Überwinterungsmöglichkeiten in der 

Vegetation 

Falter	
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Irrtum mit der Honigbiene 

Geldmann,	J.	&	González-Varo,	J.P.	2018.	Science	359:	392–393.	
Mallinger	et	al.	2017.	PLoS	ONE	12(12):	e0189268.	http://www.naturspaziergang.de	

Honigbiene	 Wildbiene		
Nutztier	

„fliegende	Milchkühe“		
Wildtier	

Schädigt	Wildbienen	
durch	Konkurrenz	&	

Pathogene	

konkurrenz-	
schwächer	

Anzahl	der	Völker	
zunehmend	

Bestand	nimmt	ab,	
viele	Arten	bedroht		

Honigbienen sind NICHT bedroht,  
sondern Wildbienen 

©	Naturpark		
Stromberg-Heuchelberg	
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Wildbienen	

Schwebfliegen	

Lepidoptera	

Sonst.	Hautflügler	

Fliegen	&	Mücken	

Käfer	

Wanzen	

Sonst	

Wildbienen sind nicht 
alles! 

Die meisten Insekten sind keine Wildbienen  
oder Bestäuber, brauchen aber auch Schutz! 

Daten: Klausnitzer 2003. Entomologische Nachrichten und Berichte 47: 57–66. 

% Anteile an den  
Insektenarten der BRD 

Wildbienen	

Schwebfliegen	

Schmetterlinge	

sonst.	Hautflügler	

sonst.	Fliegen	&	Mücken	

Käfer	

Wanzen	

Sonst	

Hauptsächliche 
Bestäuber 
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Der Garten- und  
Landschaftsbau:  
Nicht die Lösung, 
sondern das  
Problem! 

Anzeige des 
Bundesverbandes Garten-, 
Landschafts- und 
Sportplatzbau e. V. (GALA)  
in Computer Bild 21/2021  
am 08.10.2021 „Verändere Deine Welt.  

Werde Landschaftsgärtner. “  



Lebensfeindliche  
Städte 

Abbildungen der Webseite des 
Bundesverbandes  
Garten-, Landschafts- und 
Sportplatzbau e. V. 
https://www.galabau.de/ 

Abb: Steidle  

Foto: Steidle 

Foto: M. Koltzenburg, Bunte 
Wiese Tübingen 



Straßenbäume   

1GALK: Deutsche Gartenamtsleiterkonferenz: 2 Liste vom 14.01.2021  

- Die GALK1 bietet eine Liste der  
  Baumarten und - sorten für  
  städtischen Straßenraum 

- Die ökologische Bedeutung spielt 
  dabei keine Rolle! 

- Von den 111 Arten der aktuelle  
  Liste2 sind nur 28% einheimisch  
  & 16% aus angrenzenden Regionen 

Robinia  
pseudacacia 
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Auch Straßenbäume sollten  
einheimisch ein 



native, other natives such as I. aquifolium (0.8) and Salix fragilis L. (2.1) had very low
species richness, and some non-natives such as Sorbus intermedia (Ehrh.) (7.0) had a
relatively high species richness. A similar picture of a wide overlap and lack of
significance was found between tree species in terms of the abundance of Hemiptera
(t01.38 d.f.021 p00.18 (Appendix 2). As in the case of species richness, some non-
native species such as Malus sp. (7.4) and S. intermedia (4.4) had relatively high
Hemiptera abundance, while on some native species, such as S. fragilis (0.9) and I.
aquifolium (0.2) abundance was very low. The five species with the greatest Hemiptera
abundance were all native: C. monogyna (12.8), B. pendula (10.4), Sorbus aucuparia L.
(10.2), Fraxinus excelsior L. (9.9) and Corylus avellana L. (7.5).

The twelve sites for which there were both native and non-native trees showed a
significant positive relationship between the proportion of native trees sampled and the
abundance of Hemiptera per sampled tree (z02.42 d.f.010 p00.015) (Fig. 4a).

Bird survey

There was no difference between the number of Paridae observed per unit area between
point and transect counts (Wilcoxon rank sum test,W013, n107 n207, p00.158), indicating
that the two methodologies did not affect the number of birds recorded in Table 1.

The GLM model of the number of Paridae recorded (Table 1) showed a significant
interaction between the proportion of native trees and area. This indicated that at both
smaller and larger sites the higher the proportion of native trees, the more Paridae were
recorded (Fig. 4b). However the increase in the number of birds was greater at smaller sites
than at larger sites. In addition to the interaction, the model indicated that there was an
increase in the number of Paridae recorded with an increase in the number of trees.

Fig. 3 The difference in a the
abundance and b the species
richness of Hemiptera on single
sampled trees in Bracknell. Box-
plots show the median values as
the dark horizontal lines and fig-
ures with 25th and 75th percen-
tiles as the top and bottom of the
boxes. The dashed lines show ei-
ther 1.5 times the interquartile
range together with outliers as
small circles, or if there are no
outliers, the maximum and mini-
mum values

Urban Ecosyst (2012) 15:611–624 617

Helden et al. 2012. Urban Ecosystems, 15, 611-624. 
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Insekten an Straßen-
bäumen 

An fremdländischen Bäumen 
sind viel weniger Wanzen als  
an einheimischen, und weniger 
Meisen! 

Discussion

Within Bracknell there was a contrast between roundabouts and other sites in the
relative numbers of native and non-native trees. Roundabouts were found to have
significantly more non-native trees than the non-roundabout sites. It is likely that this
contrast is the result of differences in landscape planning and management. Round-
abouts are often relatively newly created habitats. In some cases their vegetation cover
will have arisen from bare earth following construction (Leather and Helden 2005a),
while for others some pre-existing vegetation, such as large oak trees (Leather and
Helden 2005b), may survive. In almost all cases, the local authority will have planted
at least some, if not the majority, of the vegetation present (Savard et al. 2000).
Hence over a third of the trees on roundabouts were found to be non-native. Non-

Fig. 4 a Relationship between
the proportion of sampled trees
that were native (prop.samp) and
the abundance of Hemiptera per
tree (HemPT). The line shows
GLM model predictions for the
model: HemPT0−0.486+3.004
prop.samp. b The number of Par-
idae observed, in relation to the
proportion of native trees (prop.-
native), number of trees (trees)
and area of the sites (area). The
GLM model predictions for two
levels of site area are shown with
lines: 2500 m2 (solid) and
6,000 m2 trees (dashed). GLM
model: number of tits0−1.613+
4.181 prop.native+0.017 trees+
5.7×10−5 area – 1.78×10−4

prop.native*area

618 Urban Ecosyst (2012) 15:611–624
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Bad Saulgauer Liste  
heimischer Gehölze 

Sträucher: Laubgehölze: 
Echter Schneeball (Viburnum opulus)  

Europäisches Pfaffenhütchen (Euonymus europaeus) 

Faulbaum (Frangula alnus) 

Feldahorn (Acer campestre, auch als Baum)   

Felsenbirne (Amelanchier ovalis)  
 

Kornelkirsche (Cornus mas) 

Kreuzdorn (Rhamnus catharticus)  
 

Lavendelweide (Salix eleagnos) 

Liguster (Ligustrum vulgare) 

Ohrweide (Salix aurita)  

Roter Hartriegel (Cornus sanguinea)  

Rote Heckenkirsche (Lonicera xylosteum)   
 

 
 

 
 

 Salweide (Salix caprea) 

Schlehe (Prunus spinosa)  

Schwarzer Holunder (Sambucus nigra)   
 

 

Steinweichsel (Prunus mahaleb)  
 

Traubenholunder (Sambucus racemosa) 
 

Traubenkirsche (Prunus padus, bis 12m Höhe)  
 

Waldhasel (Corylus avellana)  

Weißdorn (Crataegus monogyna) 
 

 

Wildpflaume (Prunus cerasifera) 

Wolliger Schneeball (Viburnum lantana)  
 

 

 
 

 
 

 
 

 
 

Nadelgehölz: 
Bergkiefer (Pinus mugo) 

 

Wildrosen: Alpen-Heckenrose (Rosa pendulina)  

Apfelrose (Rosa villosa) 

Bibernellrose (Rosa pimpinellifolia) 

Essigrose (Rosa gallica) 

Filzrose (Rosa tomentosa) 

Griffelrose (Rosa stylosa)  

Hechtrosa (Rosa glauca) 

Hundsrose (Rosa canina)  
 

 
 

 

Weinrose (Rosa rubiginosa) 
 

 
 

Keilblättrige Rose (Rosa elliptica)  

Kriechrose (Rosa arvensis) 

Raublättrige Rose (Rosa jundzillii) 
 

 

Zimtrose (Rosa majalis) 

 
 

 
 

 
 

Bad Saulgauer Staudenliste  

 

für Kiesstreifen 
(0/16er Wandkies ungewaschen) 

 

für Schmetterlings-/ Insektengärten 
 

heimisch 
 

 
Alpen-Aster (Aster alpinus) 
Alpen Mannstreu (Eryngium alpinum) 
Berglauch (Allium senescens ssp.senescens) 
Färber- Hundskamille (Anthemis tinctoria) 
Gewöhnlicher Dost Oregano (Origanum vulgare) 
Gewöhnliche Küchenschelle (Pulsatilla vulgaris) 
Gewöhnlicher Natternkopf (Echium vulgare) 
Gewöhnliches Sonnenröschen  
(Helianthemum nummularium) 
Große Fetthenne (Sedum telephium) 
Heide-Nelke (Dianthus deltoides) 
Karthäuser-Nelke/ Steinnelke (Dianthus carthusianorum) 
Kleinblättrige Bergminze (Calamintha nepeta ssp. nepeta) 
Kriechander Thymian (Thymus longifolius ssp. odoratus) 
Muskatellersalbei (Salvia sclarea) 
Phönische Königskerze (Verbascum phenicum) 
Schwert-Alant (Inula ensifolia “Compacta”) 
Sommeraster (Aster amellus) 
Stauden-Lein (Linum perenne) 
Steppen-Salbei (Salvia nemorosa) 
Thymian (Thymus serpyllum) 
Ysop (Hyssopus officinalis ssp. aristatus) 

 
Alpen-Aster (Aster alpinus) 
Bergsteinkraut (Alyssum montanum) 
Blaue Edeldistel (Eryngium planum) 
Echter Eibisch (Althea officinalis) 
Echter Odermenning (Agrimonia eupatoria) 
Gemeine Nachtkerze (Oenothera biennis) 
Gemeiner Thymian (Thymus vulgaris) 
Gewöhnlicher Dost Oregano (Origanum vulgare) 
Gewöhnlicher Natternkopf (Echium vulgare) 
Gewöhnliche Küchenschelle (Pulsatilla vulgaris) 
Große Fetthenne (Sedum telephium) 
Kleinblättrige Bergminze (Calamintha nepeta ssp. nepeta) 
Moschus-Malve (Malva moschata) 
Quendel (Thymus serpyllum) 
Rosen Malve (Malva alcea) 
Steppen-Salbei (Salvia nemorosa) 
Ysop (Hyssopus officinalis ssp. aristatus) 
Zypressen Wolfsmilch (Euphorbia cyparissus) 
 

 
 
 
 
 

nicht heimisch 
 

 
Blauraute „Little Spire“ (Perovskia atr. „Little Spire“) 
Gold-Wolfsmilch (Euphorbia polychroma)  
Katzenminze (Nepeta faassennii) 
Mazedonische Witwenblume (Knautia macedonica „Mars 
Midget“) 
Prachtkerze (Gaura lindheimerii) 
Spornblume Coccineus (Centranthus ruber „Coccineus“) 
Weiße Spornblume (Centranthus ruber „Albus“) 

 

 
Blauraute (Perovskia abrotanoides)  
Echter Lavendel (Lavandula angustifolia)  
Glanz-Sonnenhut (Rudbeckia fulgida)  
Herbstanemone (Anemone japonica) 
Japanische Herbstanemone (Anemone hupehensis)  
Kissenaster Augenweide (Aster dumosus)  
Mexikonessel „Black Adder“  (Agastache rugosa „Black 
Adder“) 
Flammenblume/Phlox (Phlox amplifolia)  
Roter Sonnenhut „Magnus“ (Echinacea purpurea „Magnus“) 
Sommerflieder Davisii (Buddleja davisii) 

 
 

 

 

https://www.bad-saulgau.de/tourismus-wAssets/docs/natur/
naturthemenpark/bad-saulgauer-liste-heimischer-gehoelze.pdf 

Bad Saulgauer Liste heimischer Gehölze 

Formhecken: 

Alpenjohannisbeere (Ribes alpinum)  

Eibe (Taxus baccata) 

Feldahorn (Acer campestre) 

Hainbuche (Carpinus betulus)  

Kornelkirsche (Cornus mas)  

Liguster (Ligustrum vulgare) 

Rotbuche (Fagus sylvatica) 

Höher wachsende Bäume: 

Laubbäume: 

Bergahorn (Acer pseudoplatanus) 
 

 

Bergulme (Ulmus glabra) 

Flatterulme (Ulmus carpinifolia) 

Hängebirke (Betula pendula) 

Moorbirke (Betula pubescens) 

Rotbuche (Fagus sylvatica) 

Schwarzerle (Alnus glutinosa) 

Schwarzpappel (Populus nigra) 

Silberpappel (Populus alba)  

Silberweide (Salix alba) 

Sommerlinde (Tilia platyphyllos)  

Spitzahorn (Acer platanoides) 

Stieleiche (Quercus robur) 

Traubeneiche (Quercus petrea)   

Vogelkirsche (Prunus avium) 

Winterlinde (Tilia cordata)  

Zitterpappel oder Espe (Populus tremula) 

 

Bemerkung: Von der Pflanzung von Eschen sollte man momentan wegen des überall 

verbreiteten Eschentriebsterbens absehen. 

Nadelbäume: 

Rotfichte (Picea abies) 

Waldkiefer (Pinus sylvestris) 

Weißtanne (Abies alba) 

Mittelhoch wachsende Bäume: 

Laubbäume: 

Eberesche (Sorbus aucuparia) 

Feldahorn (Acer campestre, auch als Strauch) 

Hainbuche (Carpinus betulus) 

Mehlbeere (Sorbus aria) 

Nadelgehölz: 

Eibe (Taxus baccata) 

 
 

Lehrpfad heimischer Gehölze in 
Bad Saulgau 
https://bad-saulgau.de/ 
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Wiesen statt Rasen... 

Unterweger et al 2017. The influence of urban lawn mowing regimes on diversity of Heteroptera 
(Hemiptera). Heteropteron 48, 7–21. https://www.buntewiese-tuebingen.de/über-uns/unsere-arbeit/ 
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Hürden
Die größte Herausforderung für eine Umstellung der Grünflächenpflege liegt in der 
Adressierung der richtigen Personen sowie dem Aufbrechen bereits vorhandener 
Arbeitsabläufe. 

Die verstrichene Zeit von der Idee bis zum ersten umgewandelten Rasen betrug 
in diesem Fall knapp zwei Jahre. Kartierungen, Gesprächstermine, Sitzungen und 
Öffentlichkeitsarbeit mussten durchgeführt werden. Zwar wurde das Problem aus 
wissenschaftlicher und ideeller Sicht meist früh befürwortet, doch ergaben sich 
Probleme bei der Umsetzung. Ein Hauptpunkt ist die kostengünstige Entsorgung 
des anfallenden Schnittgutes. Das im Sommer anfallende Wildblumenstroh ist 
aufgrund seines geringen Nährstoffgehaltes für die Verwertung in Biogasanlagen 
schlecht geeignet. Zudem ist es aufgrund seiner bisher noch unbekannten chemi-
schen Zusammensetzung und der stoßweisen Anlieferung an den Mahdterminen für 
die Betreiber von Verwertungsanlagen nicht gut in den Betriebsablauf integrierbar. 
Auch eine thermische Verwertung konnte bisher nicht realisiert werden.

Im Gegensatz zum intensiven Mulchen ist das Aufnehmen, Abfahren und Ent-
sorgen des Langgrases der Hauptkostenfaktor. So kann monatlich kurz geschore-
ner Rasenschnitt auf den Flächen verbleiben (Mulchen), wohingegen anfallendes 
Langgras – im optimalen Fall erst nach einem Tag – abtransportiert werden müsste. 
Eine Lösung dieses Problems würde zu einer langfristigen Etablierung einer natur-
schutzfachlich sinnvollen Grünflächenpflege beitragen. 

So belaufen sich die Kosten für naturschutzgerechtes Mähen (inkl. Entsorgung) 
in Tübingen auf ca. 0,50 € pro Quadratmeter. Im Gegensatz dazu kostet die regel-
mäßige intensive Mahd nur 0,05 € pro Quadratmeter. Hierbei muss jedoch bedacht 
werden, dass das extensive Mähen nur zweimal im Jahr erfolgt, während intensives 
Mähen häufig mehr als zehnmal pro Jahr durchgeführt wird.

Selbst wenn diese Hürden gemeistert werden, ist es vielen Garten pflege-
betrieben nicht mehr möglich, Wiesen mit hohem Aufwuchs zu pflegen, da der 
nötige Fuhr park aufgrund jahrelanger Konzentration auf das Rasenmähen nur noch 
mit Rasenmähern, nicht jedoch mit Balkenmähern ausgestattet ist. In der Regel 
müssen an vorhandene Maschinen, je nach Bedarf, unterschiedliche Mähwerke 
angebaut werden, was bei Einsatz vor Ort je nach Größe der Maschinen proble-
matisch sein kann.

Unabhängig von finanziellen und 
logistischen Aspekten kann auch die 
Akzeptanz von Wildblumen wiesen 
im Siedlungsbereich ein Pro blem 
dar stellen. Nicht allen Bürgern ist 
der Anblick von hochgewachsenen 
Gräsern und wilden Pflanzen, insbe-
sondere auch über den Winter, ver-
traut. Und so wird eine ökologisch 
wertvolle Fläche häufig als verwildert 
und ungepflegt aufgefasst. Aus die-
sem Grund wurden alle Modellwiesen Naturnahe Wiese im Stadtgebiet Tübingens

Rasen  
(8 x gemäht) Auf Wiesen (2x gemäht) kommen mehr 

Wanzen vor als auf Rasen (8x gemäht) 



...und statt Büschen! 

Mody et al. 2020. Flower power in the city. Plos one 15, e0234327. 

Blühwiesen beherbergen mehr 
Gliederfüßlerarten & kosten weniger 

June/July and at the end of February, shortly before the start of the new vegetation period.
Whereas the first cut is removed from the plots, the second cut is mulched and remains on the
plot to achieve a compromise between the goal of “increasing biodiversity” (by removing the
first cut with mostly high vegetation biomass to prevent nutrient accumulation) and the goal
of “reducing the costs” (mulching the second, mostly rather sparse growth). About 5–10% of
the meadow area usually remains unmown to provide refuges for invertebrates [51, 52].

Arthropod sampling

We sampled arthropods in the newly created wildflower meadows and in the original woody
roadside plantings in 40 plots in 2015 (year 1) and in 41 plots in 2016 (year 2). Two plots with
original vegetation studied in year 1 were modified by construction work and were replaced by
two other plots in year 2. The studied wildflower plots had been converted in February 2010
(“old meadow”, 20 plots; 21 plots in year 2), or in March 2015 (“young meadow”, 10 plots).
Plots with original woody vegetation served as control (“woody”, 10 plots). The plots were
located in different districts of Riedstadt municipalities and differed in size (between 3.3 and
1362 m2) and distance to the city boundary (between 1 and 273 m linear distance to rural area
such as farmland, meadows and forest). In year 2, nine of the studied meadow plots were
mown at the end of June, with the exception of 5–10% of the area that remained unmown. We
used these plots to assess the potential influence of the mowing regime (“mown meadow” vs.
“unmown meadow”) on arthropod density.

We compared arthropod numbers between woody and wildflower plots using two different
sampling methods. In year 1, we quantified arthropod “activity abundance” [53] with pitfall
traps [54, 55]. We set up two pitfall traps per plot, one in the plot center and one near the edge
of the plot, at a distance of 50 cm from the road. As trap containers we used circular plastic
cups (diameter 9.5 cm; height: 10 cm; volume: 500 ml) (see [56] for efficiency of circular traps)
and inserted dome lids with a hole (diameter 3 cm) as funnels to reduce the contamination by
loose plant material and to minimize small vertebrate by-catch [57]. Pitfall traps were filled
with 150 ml of water with odorless detergent as trapping liquid and operated for 24 hours on

Fig 1. Example of original woody roadside vegetation (A), and a newly established wildflower meadow (B).

https://doi.org/10.1371/journal.pone.0234327.g001

PLOS ONE Urban wildflower meadows to support insects and reduce maintenance costs

PLOS ONE | https://doi.org/10.1371/journal.pone.0234327 June 9, 2020 4 / 29

June/July and at the end of February, shortly before the start of the new vegetation period.
Whereas the first cut is removed from the plots, the second cut is mulched and remains on the
plot to achieve a compromise between the goal of “increasing biodiversity” (by removing the
first cut with mostly high vegetation biomass to prevent nutrient accumulation) and the goal
of “reducing the costs” (mulching the second, mostly rather sparse growth). About 5–10% of
the meadow area usually remains unmown to provide refuges for invertebrates [51, 52].

Arthropod sampling

We sampled arthropods in the newly created wildflower meadows and in the original woody
roadside plantings in 40 plots in 2015 (year 1) and in 41 plots in 2016 (year 2). Two plots with
original vegetation studied in year 1 were modified by construction work and were replaced by
two other plots in year 2. The studied wildflower plots had been converted in February 2010
(“old meadow”, 20 plots; 21 plots in year 2), or in March 2015 (“young meadow”, 10 plots).
Plots with original woody vegetation served as control (“woody”, 10 plots). The plots were
located in different districts of Riedstadt municipalities and differed in size (between 3.3 and
1362 m2) and distance to the city boundary (between 1 and 273 m linear distance to rural area
such as farmland, meadows and forest). In year 2, nine of the studied meadow plots were
mown at the end of June, with the exception of 5–10% of the area that remained unmown. We
used these plots to assess the potential influence of the mowing regime (“mown meadow” vs.
“unmown meadow”) on arthropod density.

We compared arthropod numbers between woody and wildflower plots using two different
sampling methods. In year 1, we quantified arthropod “activity abundance” [53] with pitfall
traps [54, 55]. We set up two pitfall traps per plot, one in the plot center and one near the edge
of the plot, at a distance of 50 cm from the road. As trap containers we used circular plastic
cups (diameter 9.5 cm; height: 10 cm; volume: 500 ml) (see [56] for efficiency of circular traps)
and inserted dome lids with a hole (diameter 3 cm) as funnels to reduce the contamination by
loose plant material and to minimize small vertebrate by-catch [57]. Pitfall traps were filled
with 150 ml of water with odorless detergent as trapping liquid and operated for 24 hours on

Fig 1. Example of original woody roadside vegetation (A), and a newly established wildflower meadow (B).

https://doi.org/10.1371/journal.pone.0234327.g001

PLOS ONE Urban wildflower meadows to support insects and reduce maintenance costs

PLOS ONE | https://doi.org/10.1371/journal.pone.0234327 June 9, 2020 4 / 29

Typ der 
Pflanzung 

Mittlere 
Kosten  

(€ pro m2)  

Gebüsch 6,8 

Blühwiese 1,3 

regional provenance (costs include rotary tilling of lawns and seeds of wild meadow plants;
price differences relate to different seed mixtures).

Fig 2. Activity abundance of arthropod taxa in different urban vegetation types in study year 1. Each data point
represents the number of individuals for the respective arthropod taxon per plot sampled in pitfall traps, standardized by
the number of operative traps. Old: meadows established five years before arthropod sampling; Young: meadows
established in the year of arthropod sampling; Woody: original woody roadside vegetation consisting of different exotic
shrubs; different letters above boxes indicate significant differences (ANOVA followed by Tukey post-hoc test; P< 0.05).

https://doi.org/10.1371/journal.pone.0234327.g002

PLOS ONE Urban wildflower meadows to support insects and reduce maintenance costs

PLOS ONE | https://doi.org/10.1371/journal.pone.0234327 June 9, 2020 9 / 29
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Bunter Kreisverkehr... 

Kreisverkehr in Bad Saulgau,  
„Landeshauptstadt der Biodiversität“    

Foto: Steidle  
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Die Wildblumenkreisverkehre haben eine signifikant höhere mittlere Individuenzahl 

und Artzahl als alle anderen Nutzungstypen (Abbildung 8 und Abbildung 9). Ebenso 

verhält es sich mit den anderen Kreisverkehren. Die zweithöchste mittlere 

Individuenzahl weisen die Hochstaudenkreisverkehre auf, auch sie unterscheiden sich 

hinsichtlich der mittleren Individuenzahl hochsignifikant von den anderen beiden 

Nutzungstypen. Zwischen den Hochstaudenkreisverkehren und den 

Wiesenkreisverkehren besteht hinsichtlich ihrer Artzahl kein hochsignifikanter 

Unterschied. Alle Kreisverkehre unterscheiden sich sowohl in ihrer Artzahl als auch in 

ihrer Individuenzahl signifikant von den Kreisverkehren mit Blumenrabatten, diese 

haben die niedrigste Art- und Individuenzahl.  

 

Abbildung 8 Mittlere Anzahl (± Standardabweichung) an Individuen von Laufkäfern auf 
Kreisverkehren mit verschiedener Nutzung. Für jeden Nutzungstyp wurden auf zwei 
Kreisverkehren je drei Bodenfallen für 8 Wochen (1 Leerung pro Woche) aufgestellt, 
d.h. n= 48. Mittelwerte mit verschiedenen Buchstaben sind signifikant verschieden (p 
< 0.01, generelle lineare Modelle, Familie: negativ binomial, gefolgt von Tukey-Test). 

Blumen- 
rabatten 

Wiese Hoch-
stauden 

Wild-
blumen 

...fördert Laufkäfer 

Wildblumen erhöhen Individuen- 
& Artenzahlen von Laufkäfern  

im Kreisverkehr 
Sauter 2021 Diversität der Laufkäferfauna (Col., Carabidae) auf Verkehrsinseln  

in Abhängigkeit von der Bepflanzung. Bachelorarbeit Universität Hohenheim  
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Sport & Insekten 

Blumenwiesen auf der Sportanlage  
des SG Weiterstadt 

Netzwerk Artenvielfalt  
im Rems-Murr Kreis mit 
diversen Sportvereinen „Sport in BW“, 21, 2021, S. 34 



Die richtige Mahd 

Unterweger 2017 in: Naturgarten intensiv: Tagungsband & Unterweger et al (2018) BioRisk 13:1 

Flächen mit drei verschiedenen Mahdregimes  
erhöhen die Pflanzen- und Insektenvielfalt 

34

Unterweger et al. (2017) auf acht Modellwiesen in Tübingen 335 Wanzenin-
dividuen aus 12 Familien und 49 Arten und konnte den postiven Einfluss 
der extensiven Mahd auch für diese Gruppe bestätigen.  Alle Ergebnis-
se zeigen deutlich quantitative Unterschiede der Fänge zwischen den 
Flächenpaaren (Rasen versus Wiese). Betrachtet man die Rasenflächen, 
so sind hier nur sehr geringe Fangzahlen zu verzeichnen. Diese Befunde 
belegen, dass häufiges Mähen zu einem starken Rückgang der Insekten 
auf den Flächen führt. Die Zahl seltener Arten ist auf den untersuchten 
Wiesenflächen der Stadt Tübingen höher als auf den Rasenflächen. Rote 
Liste Arten traten ausschließlich auf Wiesenflächen auf. Dieses Ergebnis 
zeigt, dass sich der eigentliche Wert unserer Arbeit erst mittel- und lang-
fristig einstellen wird. Dazu ist eine dauerhafte Etablierung des extensiven 
Mahdregimes auf den innerstädtischen Grünflächen nötig.

Die Initiative „Bunte Wiese – für Artenvielfalt in öffentlichem Grün“ strebt 
an, Nachahmer und Partner auch an anderen Standorten und Städten zu 
finden und gibt ihre Erfahrungen gerne an Interessierte weiter. Zudem rät 
die Initiative Bunte Wiese zur Einbindung von extensiver Grünflächenpflege 
in die Aktionspläne zur Verringerung des Biodiversitätsverlusts. 

Ade, J., Wolf-Schwenninger, K. & Betz, O. (2012). Auswirkungen der Wiesenmahd auf verschie-
dene Käferarten ausgewählter Grünflächen im Stadtgebiet Tübingens. - Jahreshefte der Gesell-
schaft für Naturkunde in Württemberg. 168, 199-216.
Graf, L. & Unterweger, P. (2012). Tübingen hört das Gras wachsen - eine Initiative stellt sich vor. 
Faktor 14. Tübingen.
Hiller, D. & Betz, O. (2014). Auswirkungen verschiedener Mahdkonzepte auf die Heuschrecken-
fauna städtischer Grünflächen. - Naturschutz und Landschaftsplanung. 46 (8), 241-246.
Kricke, C., Bamann, T. & Betz, O. (2014). Einfluss städtischer Mahdkonzepte auf die Artenvielfalt 
der Tagfalter. - Naturschutz und Landschaftsplanung. 46, 052 - 058.
Unterweger, P., Ade, J., Braun, A., Koltzenburg, M., Kricke, C., Schnee, L., Wastian, L. & Betz, O. 
(2013a). Langfristige Etablierung extensiver Grünflächenpflege in Stadtgebieten. Die Initiative 
"Bunte Wiese" der Stadt Tübingen. Treffpunkt Biologische Vielfalt XII: interdisziplinärer For-
schungsaustausch im Rahmen des Übereinkommens über die biologische Vielfalt (ed. U. Feit, 
Korn, H.). BfN, Außenstelle Vilm, Insel Vilm.
Unterweger, P. & Braun, A. (2015). Die Initiative Bunte Wiese: Machen wir's bunt. - Natur und 
Garten. Januar 2015.
Unterweger, P., Braun, A., Boeß, R., Koltzenburg, M. & Betz, O. (2015). Langfristige Etablierung 
extensiver Grünflächenpflege in Stadtgebieten. Vorstellung der Initiative "Bunte Wiese" der 
Stadt Tübingen. - DGaaE-Nachrichten. 29.
Unterweger, P., Braun, A., Koltzenburg, M. & Betz, O. (2013b). Die Initiative „Bunte Wiese “–für 
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Unterweger et al. (2017) auf acht Modellwiesen in Tübingen 335 Wanzenin-
dividuen aus 12 Familien und 49 Arten und konnte den postiven Einfluss 
der extensiven Mahd auch für diese Gruppe bestätigen.  Alle Ergebnis-
se zeigen deutlich quantitative Unterschiede der Fänge zwischen den 
Flächenpaaren (Rasen versus Wiese). Betrachtet man die Rasenflächen, 
so sind hier nur sehr geringe Fangzahlen zu verzeichnen. Diese Befunde 
belegen, dass häufiges Mähen zu einem starken Rückgang der Insekten 
auf den Flächen führt. Die Zahl seltener Arten ist auf den untersuchten 
Wiesenflächen der Stadt Tübingen höher als auf den Rasenflächen. Rote 
Liste Arten traten ausschließlich auf Wiesenflächen auf. Dieses Ergebnis 
zeigt, dass sich der eigentliche Wert unserer Arbeit erst mittel- und lang-
fristig einstellen wird. Dazu ist eine dauerhafte Etablierung des extensiven 
Mahdregimes auf den innerstädtischen Grünflächen nötig.

Die Initiative „Bunte Wiese – für Artenvielfalt in öffentlichem Grün“ strebt 
an, Nachahmer und Partner auch an anderen Standorten und Städten zu 
finden und gibt ihre Erfahrungen gerne an Interessierte weiter. Zudem rät 
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Unterweger et al. (2017) auf acht Modellwiesen in Tübingen 335 Wanzenin-
dividuen aus 12 Familien und 49 Arten und konnte den postiven Einfluss 
der extensiven Mahd auch für diese Gruppe bestätigen.  Alle Ergebnis-
se zeigen deutlich quantitative Unterschiede der Fänge zwischen den 
Flächenpaaren (Rasen versus Wiese). Betrachtet man die Rasenflächen, 
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Wiesenflächen der Stadt Tübingen höher als auf den Rasenflächen. Rote 
Liste Arten traten ausschließlich auf Wiesenflächen auf. Dieses Ergebnis 
zeigt, dass sich der eigentliche Wert unserer Arbeit erst mittel- und lang-
fristig einstellen wird. Dazu ist eine dauerhafte Etablierung des extensiven 
Mahdregimes auf den innerstädtischen Grünflächen nötig.
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an, Nachahmer und Partner auch an anderen Standorten und Städten zu 
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1: Neophyteneinstufung: www.floraweb.de (BfN);  2: Westrich 2019 Die Wildbienen Deutschlands; 3: Database of 
insects and plants: http://www.brc.ac.uk/dbif/; 4: LTZ 2020 Informationen zu ackerbaulichen Maßnahmen in FAKT 

und Greening;   

Augen auf beim 
Samenkauf! 

Nur 4 einheimische Arten, weniger als 
16 % für Wildbienen & weniger als 30% 

für pflanzenfressende Insekten 

Einheimisch1 

Wildbienen2 

Pflanzenfresser3 

Fakt M14 

Fakt M24 



Tödliche Mahd  

Steidle et al. 2022 Journal of Applied Entomology; Betz et al. Natur & Landschaft eingereicht 
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Bei der Mahd mit konventionellen  
Mähköpfen werden viele Insekten getötet 



Insektenschonender 
Mähkopf 

Steidle et al. 2022 Journal of Applied Entomology; Betz et al. Natur & Landschaft eingereicht 
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Keine Mortalitätsverluste für manche Insektengruppen  
durch insektenschonende Technik! 



So werden Insekten 
gefördert! 

*NABU 2013: Mehr Natur im Siedlungsgrün  Biologische Vielfalt in Städten und Gemeinden  

Foto: Steidle   

Flächen, die nicht gärtnerisch gepfl egt werden, sondern 
vermeintlich ungenutztes „Ödland“ sind, fi nden sich in 
jeder Gemeinde. An Güterbahnhöfen und Häfen, in Indust-
riegebieten, auf Bauerwartungsland oder auch am Rande 
von Straßen und Parkplätzen fi ndet sich solches Brachland, 
für das keiner so recht zuständig scheint. Auf Schotterfl ä-
chen entwickelt sich eine Vegetation, die im Fachjargon als 
ruderal bezeichnet wird (lat. rudus: Schutt) und oft  ausge-

sprochen blumenbunt ist. Johanniskraut, Natternkopf, 
Steinklee und Wegwarte sind typische Pfl anzen, die oft  das 
Bild prägen. Sie ziehen Insekten magisch an, die es auf Blü-
ten abgesehen haben. Die farblich variablen Krabben-
spinnen lauern in den Blüten auf diese Nektar- und Pollen-
liebhaber. Zwischen Halmen und Blättern baut die prächtige 
Zebraspinne ihr Netz und wartet auf Heuhüpfer, Fliegen 
oder Schmetterlinge. Für die biologische Vielfalt im Sied-

Wiesen - und Rasenfl ächenWiesen - und Rasenfl ächen
BrachenBrachen

Wiesen - und Rasenfl ächen
Brachen

Wiesen - und Rasenfl ächen

Zauneidechsen schätzen die Ungestörtheit von Brachfl ächen, die 
dortigen Verstecke und das reiche Nahrungsangebot. (JAN)

Perfekt getarnt, die Blaufl ügelige Ödlandschrecke. Eine typische 
Bewohnerin städtischer Brachen. (JAN)

Brachfl äche am alten Güterbahnhof in Bietigheim-Bissingen. Keineswegs eine Ödnis ohne 
Wert. Vielen Tieren und Pfl anzen ist sie ein wertvoller Lebensraum. (BIE)

Lückig bewachsener Schotterparkplatz in 
Heidenheim. Lückig und lebendig! (HEI)
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- Ausschließlich einheimische  
  Pflanzen verwenden 

- Weniger & mit insekten- 
  freundlicher Technik mähen 

- Insektenfreundliche  
  Straßenbeleuchtung 

- Bestehende Standorte erhalten  
  statt zu erneuern 

- Natur machen lassen! 

Brachfläche am Güterbahnhof in 
Bietigheim-Bissingen* 

Die meisten landschaftspflegerischen Maßnahmen 
zerstören Biodiversität, statt sie zu fördern! 

Foto: Steidle 



- Artenzahlen bei Insekten nehmen ab, und 
  vermutlich auch die Individuenzahlen!    

- Ökosysteme funktionieren nicht mehr! 

- v.a. intensive Landwirtschaft! 

- Förderung der Natur in unserem Bereich! 


