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  Das Insektensterben 

•  Gibt es ein Insektensterben? 

•  Was sind die Auswirkungen? 

•  Was sind die Ursachen? 

•  Was ist zu tun? 
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  Insektenstudie von Krefeld 

Insektenfang mit Malaisefallen an  
63 geschützten (!) Standorten v.a. in NRW von 1989-2016 

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

Fig 2. Temporal distribution of insect biomass. (A) Boxplots depict the distribution of insect biomass
(gram per day) pooled over all traps and catches in each year (n = 1503). Based on our final model, the grey
line depicts the fitted mean (+95% posterior credible intervals) taking into account weather, landscape and
habitat effects. The black line depicts the mean estimated trend as estimated with our basic model. (B)
Seasonal distribution of insect biomass showing that highest insect biomass catches in mid summer show
most severe declines. Color gradient in both panels range from 1989 (blue) to 2016 (orange).

https://doi.org/10.1371/journal.pone.0185809.g002

Severe flying insect biomass decline in protected areas

PLOS ONE | https://doi.org/10.1371/journal.pone.0185809 October 18, 2017 11 / 21
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4 Hallmann et al. 2017 PLoS ONE 12 (10): e0185809. https://doi.org/10.1371/journal. pone.0185809  

  Insektenstudie von Krefeld 
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  Dramatische Abnahme in den letzten Jahren 
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5 Daten aus Hallmann et al. 2017 PLoS ONE 12 (10): e0185809.  

  Insektenstudie von Krefeld 
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Bestände Insekten über 50-150 A 

https://www.bfn.de/themen/insektenrueckgang/bestand-und-gefaehrdung.html 

Bei 45% der Arten ist der Bestandstrends rückläufig,  
Daten gibt es für  < 25% der Insektenarten 

0	 20	 40	 60	 80	 100	

Schwebfliegen	
Großschme8erlinge	

Heuschrecken	
Kleinschme8erlinge	

Wespen	
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%	der	Arten	

Zunahme	

keine	Änderung	

Abnahme	

Trend	unbekannt	



Insektengruppe	 Gebiet	 Zeitraum	 Abnahmen	 Zitat	

Mörtelbiene		
(Megachile	parie,na)	

Goldberg		
(Nördlinger	Ries)	

8	Jahre	
(2006-14)	

44%	 1	

Gemeine	Furchenbiene	
(Lasioglossum	calceatum)	

NSG	Eierberg	
(Schwäbische	Alb)	

45	Jahre	
(1970-2015)	

95%		 1	

Anthophora-Pelzbienen		
(A.	aes,valis	&	A.	plumipes)		

Landkreise	Schwäbisch	
Hall	&	SaUeldorf		

20	Jahre	 40-70%	 2	

Schwebfliegen	 Randecker	Maar	 ?	 ca.	100%	 3	

  Insektenschwund im Ländle 

1: Schwenninger & Scheuchl E (2016). Mitt Ent V Stuttgart 1:21–23; 2: Bachelorarbeit Marie Bayer (Tierökologie, Universität 
Hohenheim) mit Rainer Prosi (Wildbienenkataster, Ent. Verein Stuttgart); 3: Gatter (unveröffentlichtl.): Forschungsstation 
Randecker Maar e.V.; 4: Bartsch et al. (in Vorb.) 
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  Das Insektensterben 

•  Es gibt ein Insektensterben! 

•  Was sind die Auswirkungen? 

•  Was sind die Ursachen? 

•  Was ist zu tun? 



Serviceleistungen von Ökosystemen 

Nahrungsmittel/Rohstoffe  2.107.000.000.000 US$ 
Wasserversorgung   2.807.000.000.000 US$ 
Biodegradation    2.277.000.000.000 US$ 
Bestäubung    153.000.000.000 €  
Kulturelle Werte   3.830.000.000.000 US$ 

MEA (2005) Ecosystems and Human Well-Being: Current State and Trends. Millennium Ecosystem 
Assessment, pp. 155. Island Press, Washington; Boerema et al. 2017 Journal of Applied Ecology 2017, 54, 

358–370. Fritsche 2008. Überlastetes Ökosystem Erde. BIUZ, 6, 390-399   



Sauberes Wasser für N.Y. City 

https://www.huffingtonpost.com/daniel-moss/new-york-drinking-water_b_2064588.html?guccounter=1 

- 1980er: N.Y.-Wasser aus Catskill         
  Mountains durch intensive Land-   
  wirtschaft zusehends verunreinigt 

- Kosten Wasserreinigung:  
  4 x 109 $ & 200 x 106/A $ 

- Kosten Renaturierung:  
  ca. 1.5 x 109 $ 

- Ab 1990: Catskill Mountains 
  wurden renaturiert 



Ökosysteme sind wie Maschinen 

Alle Teile werden benötigt! 
Urheberrecht: Andrey_Kuzmin Datei-ID: 10674778 



Insekten im Nahrungsnetz von 
Fließgewässern 

Insekten im Nahrungsnetz von Fließgewässern 

Abb. aus: Motta and Uieda, 2005 Austral. Ecol. 30, 58-73 
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Abb. aus: Motta and Uieda, 2005 Austral. Ecol. 30, 58-73 



 Rückgang Vogelarten 1998-2009 um  
 12 Mio. Brutpaare (15%) 

24/06/2018, 14:39Zwölf Millionen Vogelbrutpaare weniger in Deutschand - NABU

Seite 2 von 7https://www.nabu.de/news/2017/10/23284.html

3.2 MB

größten Verlierern.

„Sowohl bei den seltenen als auch bei den häufigen Arten, sind die Vögel der Agrarlandscha! am stärksten

betro"en. In der Entwicklung unserer landwirtscha!lich genutzten Flächen ist auch der mutmaßliche Grund für

diesen massiven Bestandseinbruch zu suchen“, sagt NABU-Vogelexperte Lars Lachmann. 

Im betro"enen Zeitraum hat der Anteil an artenreichen Wiesen und Weiden oder Brachflächen drastisch

abgenommen, wohingegen der Anbau von Mais und Raps stark zugenommen hat. Ein verblü"end ähnliches

Muster wie bei der Entwicklung der Vogelzahlen zeigt sich bei der Zahl der Insekten: Eine verö"entlichte Studie

in der Fachzeitschri! PLOS ONE hat die bisherige dramatische Befunde zum Insektenrückgang in

Nordwestdeutschland bestätigt.

Seit den 90er-Jahren hat dort die Biomasse der Fluginsekten zwischen 76 bis 81 Prozent abgenommen. Durch

die große Anzahl der untersuchten Standorte und Lebensräume kann die Studie als repräsentativ für ganz

Deutschland erachtet werden. „Ein direkter Zusammenhang mit dem Vogelrückgang ist sehr wahrscheinlich,

denn fast alle betro"enen Arten füttern zumindest ihre Jungen mit Insekten“, so Lachmann.

Drastisches Vogelsterben in Deutschland - Foto: NABU

Da stark anzunehmen ist, dass die intensive Landwirtscha! der maßgebliche Treiber für diesen massiven

Insektenrückgang ist, besteht hier auch der größte Handlungsbedarf. Insbesondere der Einsatz hochwirksamer

Insektizide wie Neonicotinoide muss verboten werden. „Dass der Insektenrückgang besonders in dem Zeitraum

eingesetzt hat, in welchem auch diese Pestizide erstmalig auf den Markt kamen, ist sicherlich kein Zufall. Es

könnte ein Hinweis darauf sein, dass sie einen großen Anteil beim Insektensterben spielen“, sagt Till-David

Schade, NABU-Referent für Biologische Vielfalt.

Der NABU fordert die Koalitionsparteien einer neuen Bundesregierung daher dringend dazu auf, die Notbremse

zu ziehen, und eine grundlegende Reform der Agrarförderung auf EU-Ebene durchzusetzen. Ö"entliche Gelder

sollen nicht mehr mit der Gießkanne verteilt werden, sondern aus einem Naturschutzfonds an Landwirte für

konkrete ö"entliche Naturschutzleistungen gezahlt werden. „Nur so lässt sich das Verschwinden der Vögel vor

unseren Augen aufhalten und rückgängig machen, bevor es zu spät ist“, so Lachmann.

  - Infopapier Zielerreichung Vogelschutz in Deutschland

 

MEHR ZUM THEMA

Seltene Arten gerettet, häufige Arten gefährdet

Verkehrte Welt: Während manche einst fast ausgestorbene Arten wie Kranich und

Seeadler dank jahrzehntelangem Intensivschutz längst von der Roten Liste

entlassen wurden, nehmen häufige Arten der „Normallandscha!“ wie Schwalben,

Pieper, Schnäpper und Stare deutlich ab. mehr →

Drastisches Vogelsterben in Deutschland - Foto: NABU
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  Das Insektensterben 

•  Es gibt ein Insektensterben 

•  Ökosystemare Leistungen fallen weg 

•  Was sind die Ursachen? 

•  Was ist zu tun? 



 Mögliche Gründe 

Klimaveränderungen:  (noch) nicht 

Windkraft:    mehr Daten nötig 

Strahlung von Mobilfunk:  eher nicht 

Lichtverschmutzung:   

Flächenverbrauch durch 
Siedlung & Verkehr 

Landwirtschaft 



 Lichtverschmutzung? 

- Störung des Biorhythmus 
- Negativer Einfluss auf  
  Orientierung 
- Anlockung  
- Blendung der  
  Lichtrezeptoren 
- Verhinderung der  
  Erkennung von Beute,  
  Feinden & Partnern 

Grubisic et al. 2018 Annals of Applied Biology; Owens & Lewis 2018 Ecology and Evolution 

Insect declines and agroecosystems M. Grubisic et al.

Figure 1 Map of clear night sky brightness at zenith (relative to starlight,
0.25 cd m−2 ≡1) showing the position of study sites analysed by Hallmann
et al. (2017) (white triangles) in the nightscape. Sky brightness data from the
model of Falchi et al. (2016), see Table S1.

that artificial lighting could be an overlooked driver of
insect declines. Artificial light at night (ALAN) is known
to have strong impacts on insects, it is widespread and
has been increasing at an annual rate of 2–6% over the
last decades worldwide (Hölker et al., 2010a; Kyba et al.,
2017), imposing an unprecedented alteration of natural
light regimes and threatening biodiversity (Hölker et al.,
2010b). Despite its ubiquity, the importance of ALAN
as an agent of global change is often overlooked when
analysing insect population declines. For example, the
vast majority of study locations analysed by Hallmann
et al. (2017) are situated near densely populated areas
in one of the most brightly illuminated regions in Ger-
many (Fig. 1, Table S1, Supporting Information). The
presence of ALAN is substantial in these areas; therefore,
ALAN may be an influential factor for insect populations,
but this has not been tested or discussed. We suggest
that in light-polluted areas, increased nocturnal illu-
mination has to be considered when analysing insect
population trends.

Artificial lighting has become an integral part of
many nightscapes. It is not only relevant for directly
illuminated areas close to the light sources, but also
for more remote areas that are affected by light pollu-
tion through skyglow, light scattered in the atmosphere
that extends tens to hundreds of kilometres from its
source (Fig. 1). Protected areas are intended to buffer
biodiversity from anthropogenic stressors, but many
are not sheltered from ALAN: up to 42% of protected
territory in several regions of Europe, Asia, South and
Central America have experienced recent significant
increases in nocturnal lighting (Gaston et al., 2015). Pro-
tected areas, such as those analysed by Hallmann et al.
(2017) are often embedded in agricultural landscapes
where insect populations are pressured by multiple
stressors. Therefore, declines observed in protected areas
may be a reflection of population declines acting at a

larger landscape scale. In agroecosystems, insects per-
form many functions and provide important supporting
and regulating ecosystem services such as decompo-
sition of organic material, regulation of nutrient and
energy flows, seed and pathogen dispersal, pollina-
tion, pest control and biodiversity maintenance (see
Schowalter et al., 2018). Therefore, insect declines may
substantially affect maintenance of these functions
and services, with consequences for food production
and biodiversity.

In this study, we emphasise the importance of ALAN
for insects. We summarise current evidence of impacts of
ALAN on insects at different levels of biological organ-
isation and discuss how these effects can contribute to
insect population declines in light-polluted areas. Insects
provide important ecosystem services to agriculture, but
effects of ALAN in agroecosystems have rarely been dis-
cussed. Therefore, we provide an overview of impacts of
ALAN in agroecosystems and discuss how direct effects
of ALAN on crops and indirect effects on invertebrates,
for example, pests, their natural enemies and pollinator
species may influence crop production and biodiversity in
light-polluted areas.

Importance of light for insects

Light as a visual and non-visual cue

Even at very low intensities, light is an important visual
and non-visual cue for insects (see Tierney et al., 2017).
More than 60% of all invertebrates are nocturnal (Hölker
et al., 2010b) and they utilise nocturnal light for ori-
entation, navigation, avoidance of predators, location
of food and reproductive behaviour (Warrant, 2017).
Many nocturnal and crepuscular insects use celestial light
sources such as stars and the moon as visual cues for
dispersal across landscapes (see Foster et al., 2018). For
example, dung beetles are known to use the diffuse light
of the Milky Way as an orientation marker (Dacke et al.,
2013) while moths are long known to use light from
both stars and the moon for orientation (Sotthibandhu
& Baker, 1979). As a non-visual cue, light is critical for
the regulation of biological clocks: gradual changes in
light intensity and spectral composition during dusk and
dawn as well as throughout the seasons provide crucial
information for entrainment of circadian, circalunar and
circannual rhythms that regulate many physiological
processes, the timing of life-history events and nocturnal
activities (Kronfeld-Schor et al., 2013; Seymore, 2018).
Lunar rhythms are reported for foraging activities of
nocturnal, crepuscular and some diurnal bees (Kerfoot,
1967; Oehmke, 1973), and mayflies synchronise their
life history to emerge and reproduce during bright moon
(Corbet et al., 1974).

2 Ann Appl Biol (2018)
© 2018 Association of Applied Biologists

Lichtverschmutzung  
& Standorte der 
Krefelder Studie 



 Mögliche Gründe 

Klimaveränderungen:     (noch) nicht 

Windkraft:       mehr Daten nötig 

Strahlung von Mobilfunk:     eher nicht 

Lichtverschmutzung:     wie stark ist ihr
         Einfluss?

Flächenverbrauch 
durch Siedlung & Verkehr     

Landwirtschaft 



  Flächennutzung in der BRD (2016) 

Quelle: Statistisches Bundesamt (DESTATIS) 2018 
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Wald	

Wasser	

Siedlung	

Verkehr	

Rest	

9 % Siedlung 
5 % Verkehr 

Landwirtscha,	

Wald	

Wasser	

Siedlung	

Verkehr	

Rest	

Versiegelte Flächen gering (+2.8% in 26 Jahren)  
gegenüber Landwirtschaft & Wald 

30% Wald 

51% Landwirtschaft 



  Populationsabnahme auf Agrarflächen 

40%  
nehmen  
ab 

1% ausgestorben 

40% stabil 

4. DISCUSSION AND RECOMMENDATIONS
In this study we have piloted a species trend indicator,
which integrates trends of different species and
species groups and can make use of data coming
from different sources, collected with different
methods. The indicator can be aggregated from its
building blocks towards habitats on the European level,
biogeographical regions and also towards (clusters of)
countries. Thus, the indicator can deliver both headline
messages for awareness raising and high-level decision-
making and detailed information for in-depth analysis.
The method is potentially suitable for evaluating
progress towards the 2010 target; the data compiled
in this study make it possible to establish a first estimate
of the rate of biodiversity loss in the period 1970–2000,
with which subsequent estimates for later periods
can be compared.

(a) Data mobilization
We have demonstrated that international, species-
oriented NGOs, with their European-wide networks,
are effective mechanisms for mobilizing the substantial
quantity of existing data on species trends, at least for
breeding birds, butterflies and large mammals. Within
the taxonomic groups and ecoregions covered in this
trial, data are available for nearly all species, covering a
broad range of ecological characteristics, and making
it possible for the indicator to represent a broad

cross-section of biodiversity in Europe. Targeted efforts
are now needed to identify andmobilize historical trend
data for other taxonomic groups, and for those
ecoregions not included in this (pilot) study. Species
groups that have not been covered in this pilot
study, but for which substantial amounts of data are
probably available, include vascular plants, freshwater
and marine fishes, water birds (Gilissen et al. 2002) and
marine mammals. In addition, specific efforts are
needed to obtain data from countries and regions,
such as European Russia and the Arctic region, which
were not effectively targeted by the data mobilization
strategy of this study. Additional data from inter-
mediate points in time (e.g. 1990) would increase the
utility of the indicator for monitoring progress towards
the 2010 target. International NGOs and national
sources both have vital roles to play in mobilizing
existing data.

(b) Habitats and biogeographical regions
The top-level of the EUNIS habitat classification, has
generally proven to be a useful basis for stratifying the
species trend indicator. We adopted the farmland
category because it was difficult to link species data
clearly to either of its component classes (‘grassland’
and ‘cultivated area’). This category will continue to be
useful for future work. Additional merging between
EUNIS classes may be advisable in the future because
some classes have few, if any, species strictly limited to
them. This is especially the case for the class ‘Mires,
bogs and fens’. In addition, an improved approach is
needed for handling habitat associations for those
species, especially large mammals, which usually use
more than one habitat.

Further difficulties in aggregation arose because of
the limited precision of habitat maps derived from
landcover mapping, which made it difficult to obtain
areas for relatively fragmented habitats and ecoregions
such as mires, bogs and fens, and those which are less
easily detected via remote sensing. The use of
biogeographical regions, though ecologically and
politically useful, added to the demands on the data;
working with only habitats and countries would
be more straightforward and is recommended for
future work.

−10−30 −20 0 10

unvegetated areas (27, 24, 10)

heathland, scrub and tundra (48, 46, 0)

woodland and forest (486, 232, 43)

mires, bogs and fens (1, 7, 0)

freshwater (251, 0, 0)

coastal areas (80, 55, 0)

farmland (428, 427, 0)

change in population index since 1970 (%)

Figure 2. Percentage change in the species population index of each EUNIS habitat between 1970 and 2000. The number of
time-series included in the index for each habitat is shown in brackets as (birds, butterflies, mammals).

−30 −20 −10 0 10

farmland
(428,427,0)

natural habitats
(893, 364, 53)

change in population index since 1970 (%)

Figure 3. Percentage change in species population index
between 1970 and 2000 for natural and farmland habitats at
pan-European scale (43 countries). Number of time-series in
brackets (birds, butterflies, mammals).

Phil. Trans. R. Soc. B (2005)

Biodiversity trends in Europe M. de Heer and others 303

Landwirtschaftl. Flächen 

Küsten 

Süßwasser 
Feuchtgebiete 
Wald 
Heide, Hecken, Tundra 
Unbewachsene Flächen 

Abnahme (Populationsindex) 

19% nehmen  
zu 

- Populationstrends für 273 Arten (Vögel, Säuger,  
  Schmetterlinge) in Europa von 1970-2000 
- 40% haben abgenommen 

De Heer et al. 2005. Phil. Transactions Roy. Soc. B 360, 1454 



Laufkäfer auf Agrarflächen 1951 & 1981 

Heydemann und Meyer 1983 Deutscher Rat für Landespflege  
Heft 42 »Landespflege und Landwirtschaft«, 174-191.  

Arten	 Individuen	

Wintergetreide	(Sand)	 -48%	 -50%	

Wintergetreide	(Lehm)	 -68%	 -79%	

Hackfrucht	(Sand)	 -85%	 -81%	

Hackfrucht	(Lehm)	 -55%	 -73%	

Individuen & Arten in einer 
Bodenfalle in 4 Wochen 



Pestizide Strukturverlust 

Düngung Mahd 

Insekten 

 Das tödliche Quartett 



 Insekten sind heikel 

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

6 Blatt- 
lausarten 

1 
Blattflohart 

4 Käfer- 
arten 

1  
Wanzenart 

7  
Schmetterlings- 

arten 

5  Fliegen- 
arten 

24 Insekten 
fressen nur an 
Rainfarn oder 

nah verwandten 
Pflanzen 

Rainfarn 



 Häufige Düngung & Mahd 

Keine Düngung,  
Mahd zweimal pro Jahr 

Düngung & Mahd  
mehrfach pro Jahr 

Hohenheim* Ramsbachtal bei Stuttgart* 

*Aufnahmen von Anfang Juni 2016 

...führt zu artenarmem Grünland 
*Photos: Steidle Anfang Juni 2016 



 Bestandstrends bei Grünlandpflanzen 

Artenschutz Report 2015  Bundesamt für Naturschutz 
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 Gefährdung von Grünlandtypen 

Artenschutz Report 2015  Bundesamt für Naturschutz 

kein	Risiko	

Vorwarnliste	

akute	Vorwarnliste	

gefährdet-stark	gefährdet	

stark	gefährdet-von	vollst.	Vernichtung	
bedroht	
von	vollständiger	Vernichtung	bedroht	

akut	bedroht	

31% akut 
bedroht 

36% stark gefährdet oder von 
Vernichtung bedroht 

13% gefährdet oder 
stark gefährdet 

16% kein 
Risiko 



 Tödliche Mahd 

Viele Insekten werden bei der Mahd getötet 

Mortalität	durch	die	Mahd	

Gemeiner	Grashüpfer	 59-80%	
Nach]gallgrashüpfer	 51%	
Heidegrashüpfer	 50%	

Roesel‘s	Beißschrecke	 74-91%	

Honigbienen	 35-62%		
(9.000-90.000	Ind.)	

Van de Poel & Zehm 2015. Handbuch Naturschutz und Landschaftspflege, pp. 1–19. 
Humbert et al.  2010. Agriculture, Ecosystems & Environment 139: 522–527.  

Fluri et al. 2000. Schweizerisches Zentrum für Bienenforschung, Mitteilung 39: 1–21. 

Photo: Steidle 



 Pestizide 

Neonikotinoide  
schädigen Insekten 

Glyphosat tötet  
die Nahrungspflanzen 
& schädigt Insekten 



 Verlust der Strukturvielfalt Verlust der Strukturvielfalt 

Keine Feldraine, Feldgehölze, Hecken,  
Kleingewässer, Feuchtwiesen...   

 

Abbildung: Agar-Report 2017 Bundesamt für Naturschutz 

Abb. Agrar Report 2017 Bundesamt für Naturschutz 2017 

Riesige Felder, keine Feldraine, keine Hecken &  
Feldgehölze, keine Feuchtwiesen, keine vegetations- 

armen Standorte, keine Kleingewässer, etc.  



 Kleine Felder bringen Artenreichtum 

© 2017 Macmillan Publishers Limited, part of Springer Nature. All rights reserved. © 2017 Macmillan Publishers Limited, part of Springer Nature. All rights reserved.

ARTICLES NATURE ECOLOGY & EVOLUTION

(directly next to narrow grassy field margins bordering dirt roads), 
field interiors (15 m from field edge) and field centres (120 m and 
75 m from field edge in East and West, respectively). We performed 
our study in the agricultural matrix, minimizing the area and 
potential effect of non-agricultural habitats (Table 1)24. Landscape 
structure was very different between the two neighbouring regions, 
with fields more than six times larger in the East, and > 70% longer 
field edges in the West. Conventional farmers in both regions used 
about five times the amount of nitrogen fertilizer compared with 
organic farmers, applied synthetic pesticides about five times per 
year (versus never) and had approximately two times higher yields 
than organic farmers25,26. This large difference in winter wheat yield 

between organic and conventional farmers is typical for the rich 
soils farmed in the study region27.

We also performed a detailed economic survey of our study 
farms based on farmer interviews (Methods). Total costs included 
expenses for mechanical field work, seeds, soil analyses, chemical 
plant protection, chemical growth regulators, synthetic and organic 
fertilizers, agricultural wage enterprises and working time. Total 
revenues included grain and straw revenues as well as subsidies for 
organic agriculture. Total profit was calculated by deducting total 
costs from total revenues per field per hectare. We hypothesized 
that (1) large-scale agriculture is more profitable due to lower  
variable costs28 and (2) organic agriculture is more profitable due to 
better marketing possibilities29,30.

West

500 m

East

N

Fig. 1 | Illustrative map of West and East Germany (scale 1:30,000) at 
25 May 2012. Field-size differences are shown between West and East 
Germany along the former Iron Curtain (red line) in the study area (around 
the villages of Weissenborn and Hohes Kreuz, southeast of Göttingen, on 
the border of Lower Saxony (West) and Thuringia (East)). Source of the 
photo: ESRI, World Imagery, DigitalGlobe.

Table 1 | Landscape structure (in 500!m buffer) around and local management intensity of study fields in small- (West) versus  
large- (East) scale agricultural systems with organic versus conventional management (mean!±!standard error of the mean)  
during 2013 (n!=!36 fields)

Model West East Estimate!± !95% CI

Organic Conventional Organic Conventional Region Management R!× !M

Landscape structure
 Field size (ha) 3.7"± "0.7 3.3"± "0.4 21.7"± "5.5 18.3"± "2.1 −14.14!± !6.90 2.16"± "7.74 −1.55"± "10.95
 Edge length (km) 18.3"± "1.3 19.5"± "1.6 11.0"± "0.8 10.8"± "0.6 8.38!± !3.67 0.02"± "2.90 −1.52"± "4.10
 Grassy field margin (km) 7.2"± "0.5 7.3"± "0.4 5.5"± "0.6 5.0"± "0.9 2.09!± !1.90 0.42"± "1.73 −0.54"± "2.45
 Land-use diversity 1.4"± "0.1 1.3"± "0.0 0.9"± "0.1 0.9"± "0.1 0.43!± !0.26 0.07"± "0.22 −0.03"± "0.31
 Agricultural area (%) 73.9"± "4.1 76.9"± "6.2 81.0"± "5.1 85.5"± "4.5 −9.25"± "16.11 −5.49"± "13.55 2.90"± "19.17
Management intensity
 Fertilizer (kg"N"ha−1) 21.6"± "10.9 199.3"± "6.3 65.3"± "11.7 193.6"± "8.6 −8.47"± "33.76 −129.61!± !33.76 −57.10!± !22.40
 Pesticide application (#) 0.0"± "0.0 4.3"± "0.4 0.0"± "0.0 5.2"± "0.7 0.19"± "1.03 – –
 Yield (dt"ha−1) 40.9"± "2.5 85.2"± "3.3 48.3"± "2.5 85.3"± "1.6 0.54"± "8.25 −37.91!± !8.25 −7.91"± "11.67

 Study field size (ha) 3.0"± "0.5 3.1"± "0.4 21.8"± "3.6 20.0"± "3.0 −16.95!± !7.18 1.23"± "5.59 −1.35"± "7.90
Effects of region (R), management (M) and their interaction are shown as effect estimates ± "95% confidence intervals (CIs) from general and generalized linear mixed-effects models. N: nitrogen.  
#: number. Significant effects (P"< "0.05) are marked in bold.
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Fig. 2 | Effects of region and management on profit, revenue, cost and 
farm size. a–c, Farmers’ profit (a), revenue (b) and cost (c) are measured 
in €  per ha (n"= "28 fields). d, Farm size is measured in ha (n"= "18 farms). 
Organic farmers’ revenue contained the subsidy for organic farming, which 
was € 170 and € 210 per ha in West and East Germany, respectively. Bars 
represent mean"± "standard error of the mean. See Supplementary Table 1 
for test statistics.
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Results
We found that farmers’ profit from winter wheat was more than 100% 
higher per hectare under organic than conventional management 
(Fig. 2 and Supplementary Table 1). Subsidies for organic agriculture 
were € 170 and € 210 per ha in East and West (AES and subsidies vary 
among German federal states31), respectively, suggesting that these 
subsidies contributed to the difference in profit between the two man-
agement types. Although subsidies were a substantial part of profit 
for organic farmers, large differences between the two management 
regimes remain without these subsidies (mean values for West organic: 
€ 1,181 per ha; West conventional: € 412 per ha; East organic: € 1,663 
per ha; East conventional: € 874 per ha). We also found significantly 
higher profits per farmed area (~50–60%) in the large-scale than in 
the small-scale agricultural region. This is because of higher produc-
tion costs in Western conventional farms due to current labour costs 
and higher revenues in Eastern organic farms32 probably associated 
with better marketing possibilities (Fig. 2 and Supplementary Table 1).

There was no effect of region on species richness of plants and 
arthropods (carabids, rove beetles, spiders), as well as no over-
all effect of region when all groups were considered together in 
a fixed-effect meta-analysis33 (Fig.  3, Supplementary Fig.  4 and 
Supplementary Tables  2–6) (Methods). The same was true when 
analysing arthropod abundances and plant cover (Supplementary 
Figs.  5 and 6). Organically managed fields harboured more spe-
cies and individuals of all groups than conventionally managed 
fields. This effect was strongest for plants, which drove the over-
all summary effect resulting in 44% higher overall species richness 
in organically than conventionally managed fields. The statistical 
interaction of region and management was due to a higher effec-
tiveness of organic management in the West for plant richness as  
well as spider abundances. Interestingly, both species richness and 
abundances were reduced by about 25% when comparing field 
edges with field interiors, but there was no further drop towards 

the field centres (except for spider richness). Hence, most farmland 
species and their populations were confined to the very edge of crop 
fields. This also implies that the higher biodiversity in the small-
scale agricultural system in the West can be linked to the much 
higher amount of field edges1,17,19.
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  Das Insektensterben 

•  Es gibt ein Insektensterben 

•  Ökosystemare Leistungen fallen weg 

•  Die wichtigste bekannte Ursache ist die 
intensive Landwirtschaft 

•  Was ist zu tun? 
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  Ein Gesamtgesellschaftliches Problem 

Landwirt-
schaft 
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  Die Landwirtschaft... 
...muss sich umstellen 

...tut in ihren Augen aber schon jetzt viel  
   für den Insektenschutz* 

...will nicht „zum Erfüllungsgehilfen des  
   Naturschutzes degradiert werden“* 

...hängt am Weltmarkt & verdient keine  
   Reichtümer 

*Klaus Strotmann, Kommentar am 19.10.2018 in „agrarheute“  



  Was Landwirte verdienen 

Berufe	 DurchschniUl.	Monatseinkommen	
(BruUo)	

Berufskrabfahrer(in)		 2.279,-	€	

Landwirt	 		 2.370,-	€		(in	Baden-WürUemberg)	
Busfahrer(in)	 2.553,-	€	
Bürokaufmann,	-frau	 2.920,-	€		

* durchschnittliches Einkommen; Quellen: Gehaltsvergleich.de (22.3.2017);  
Focus Online & Bundesagentur für Arbeit (13.05.2016); Topagrar (31.08.2013) 
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  Die Politik... 
...sollte Agrar-Förderung umgestalten 

...sollte BRD-Monitoring finanzieren 

...macht gerade Hoffnung 
    • 36 Mio. € für Ba-Wü für 2 Jahre 
    • Aktionsprogramm des BMU  
    • BMU-Vorschlag: 100 Mio. € für BRD 
    • BMU-Vorschlag zum Glyphosatausstieg 

BMU: Bundesministerium für Umwelt,  Naturschutz und Nukleare Sicherheit 
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  Die Gesellschaft... 

  sind wir! 
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  Die Gesellschaft will...  
...Naturschutz in der Landwirtschaft* 

...aber auch billige Lebensmittel  
  (Geiz ist geil: Weber Grill 1000,- €, Steak 0,99 €)  

 ...saubere Landschaften & Ortschaften 
  („Wie sieht das denn aus!“) 

...und hat kein Interesse an Insekten 

*BMU 2016 Naturbewußtsein 2015 
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  Schaffen wir drei den Wandel? 

Landwirt-
schaft 
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  Städte als Arche Noah 

Stuttgart: 56% aller Bienenarten von BW 
Bayreuth: 62% aller Arten Oberfrankens 

Zurbuchen & Müller, Wildbienenschutz – von der Wissenschaft zur Praxis.  
Zürich, Bristol-Stiftung: Bern, Stuttgart, Wien, Haupt. 162 S. 
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  Wildbienen in Stuttgart 

Zunahme durch Pflanzung von Ruderal- und 
Wiesenpflanzen ab 1992 im Stuttgarter Zentrum 

Schwenninger & Schwenninger (1998) Natur und Landschaft 73, 9 
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  Insektenschutz im eigenen Umfeld 
- Blühstreifen, Sträucher & Bäume mit  
  einheimischen & regionalen Arten 

- Weniger häufig  
  Mähen! 

- Mehr „Unordnung“  
   zulassen! 

- Wildbienen schützen, 
  keine Honigbienen  

*Der Verband deutscher Wildsamen- und Wildpflanzenproduzenten 
e.V. (VWW) zertifiziert seit 2007 „VWW-Regiosaaten®“.  

Photo: Steidle 
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Blühende Gärten 
https://www.buntewiese-tuebingen.de 

Informationen für Gartenbesitzer & 
Unternehmen 
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  Wildbienen fördern  
  https://www.nabu.de/ 

Aber: 2/3 der Wildbienenarten 
nisten im Boden 
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  Wie lange noch? 

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

Fig 2. Temporal distribution of insect biomass. (A) Boxplots depict the distribution of insect biomass
(gram per day) pooled over all traps and catches in each year (n = 1503). Based on our final model, the grey
line depicts the fitted mean (+95% posterior credible intervals) taking into account weather, landscape and
habitat effects. The black line depicts the mean estimated trend as estimated with our basic model. (B)
Seasonal distribution of insect biomass showing that highest insect biomass catches in mid summer show
most severe declines. Color gradient in both panels range from 1989 (blue) to 2016 (orange).

https://doi.org/10.1371/journal.pone.0185809.g002

Severe flying insect biomass decline in protected areas

PLOS ONE | https://doi.org/10.1371/journal.pone.0185809 October 18, 2017 11 / 21

April bis November 

1989 

2016 

8 g in 27 A,  
d.h. 0,3 g/A 
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  Es bleibt nicht mehr viel Zeit 

© Amazon 



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

- Ökosysteme funktionieren nicht mehr! 

- v.a. intensive Landwirtschaft! 

- Förderung der Natur in unserem Bereich! 


