
 
   Natürliche Gegenspieler (räuberische Arthropoden) 
 

 
 
 
 
   Synthese: Nützlinge, Management, Umwelt und Ertrag 
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1)  Gegenspieler (Arthropoden) 
    

  24 Klopfproben in 2015 
    

2)  Bestäuber 
 

  Wildbienen, Blütenbesuche, 
  Bestäubungsdefizit (Samen) 

 
3)  Schädlinge & Fruchtschaden  
 
  Blattlausbefall, Wickler, Spanner 

4)  Ertrag als Produktionsindex 
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             HIGHLIGHTS	
  
①  Natürliche Gegenspieler  

•  Gehölzstrukturen verringern Ohrwurmabundanzen in GE 
•  Unterschiede in der Bewirtschaftungsintensität zwischen 

den Ländern verändern die Nützlingsgemeinschaft 
②  Trade-offs  

•  Nützlinge profitieren von Bio-Anbau & erhöhen den Ertrag 
•  Blütendeckung ist wichtig für Bestäuber & Ertrag 
•  Management beeinflusst Nützlinge & Ertrag stärker als 

Umweltmaßnahmen & Landschaftskomposition 

 
In der Obstproduktion in Europa sollen Agrarumweltmaßnahmen 
Nützlinge wie natürliche Gegenspieler und Bestäuber fördern. Neben   
der Bewirtschaftungsintensität spielen die Qualität angerenzender 
Lebensräume und die umgebende Landschaft eine wichtige Rolle. 
 
①  Welche Landschaftsstrukturen, Randelemente und Bewirtschaftungs-

weisen fördern Nützlinge (natürliche Gegenspieler und Bestäuber) in 
komerziellen Apfelanlagen?  

 
②  Verändern sich die ökologischen Gemeinschaften in Apfelanlagen in 

verschiedenen EU-Klimaregionen durch Umweltmaßnahmen? 
  
③  Welchen Einfluss haben Management, Umweltmaßnahmen &  

Landschaft auf Ökosystemdienstleistungen? Wie wirkt Nützlingsvielfalt 
auf Samenansatz, Fruchtschaden und Ertrag? Gibt es trade-offs? 
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ANLAGEN	
  

Randstrukturen 
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SWN=28 

SP-A N=24 

Integrierte Produktion (IP) vs. BIO 

Abb. 1. Gegenspielerabundanzen in drei Regionen Europas (Happe et al. unpublished). 
 

Abb. 2. Trade-offs – das Strukturgleichstellungmodell (Samnegård et al. unpublished) 
zeigt Effekte relevanter Prädiktoren auf Ökosystemdienstleistungen und 
Fruchtproduktion. Die Pfeildicke entspricht der Effektstärke (rot=negativ, 
schwarz=positiv). Gegenspieler profitieren beispielsweise von Bio-Anbau 
(Management). Die Nützlingsvielfalt (Gegenspieler und Bestäuber) ist geringer in 
Landschaften mit hoher Nutzungsintensität (% Ertragsanlagen in 1 km).  

vegetation R50, Fig. 1E).
As well as orchard size, measured from GIS, we quantified orchard

features related to the structure of apple tree canopy within the plan-
tation, which we assumed potentially affect the foraging behavior of
insectivorous birds on apple trees. We estimated the amount of cover by
apple tree canopy per orchard as the proportion of apple canopy cover in
the R50 plot, from a GIS layer representing the projection of apple
canopy within the orchards (Fig. 1E). In order to describe the vertical
complexity of apple canopy, we randomly selected 25 trees from within
a 25-m radius area centered on each sampling station. We held a 5-m
long, scaled pole vertically at 50-cm from the trunk of each of these
trees, and counted the number of contacts of apple branches or leaves
with the pole. We also measured canopy height from the lowest to the
tallest branch. We calculated apple canopy thickness by multiplying the
number of pole-canopy contacts by canopy height, and averaged this
estimate across all 25 trees per orchard.

2.3. Bird assemblages in apple orchards

We performed bird censuses in order to evaluate the assemblages of
birds using apple orchards and the surrounding semi-natural woody
vegetation. Each census consisted in a 30-min observation slot, during
which all individual birds heard or seen in the R50 plot were counted
and identified at the species level, by a single observer working from
the sampling station. The identity of the perching habitat was also as-
sessed for most of individual observations, using two categories (sur-
rounding woody vegetation vs. apple tree plantation). When possible,
we discarded repeated observations attributable to the same individual
birds which had stayed in the plot during a given slot (e.g. individuals
that appear intermitently at the same perching site within short time
periods). Observations of birds performing high (> 50 m height), non-
stopping flights over the sampling station were also discarded. Censuses
were performed from 7.30 to 12:30 AM avoiding days of heavy rain and
wind. The order of visitation of the different orchards within each set of
censuses varied in order to avoid biases in census timing. Censuses were
taken every two weeks during September-December 2015 (Autumn-
Winter season) and April-July 2016 (Spring-Summer season), resulting

in 18 sets of censuses (9 censuses per season).
From all the bird species detected in censuses, we classified under

the category of “forest insectivores” (FI, hereafter) those expected to act
as potential predators of apple pest arthropods (Table A2), including all
species with a predominantly insectivorous (arthropod) diet (at least for
the Spring-Summer season), and frequent tree-dwelling behavior (e.g.
tits Paridae, warblers and chiffchaffs Sylviidae, thrushes and robins
Turdidae, treecrepers Certhidae, woodpeckers Picidae, forest-dwelling
small corvids, etc). We excluded from this category tree-dwelling but
mostly granivorous birds such as pigeons (Columbidae) and most finches
(Fringilidae), open-habitat corvids, ground-dwelling and aerial in-
sectivores that seldom perch on trees (e.g. wagtails Motacilla spp., and
swallows Hirundinidae, respectively), and open scrubland birds (e.g.
chats Saxicola spp.). Information on general diet and behavior of species
was based on Wilman et al. (2014) and personal observations.

We estimated the abundance and the richness of FI birds per orchard
and season (FI bird abundance R50, FI bird richness R50) as the cumu-
lative number of, respectively, bird individuals and bird species re-
corded in each R50 plot over the periods of Autumn-Winter and Spring-
Summer. In order to assess the abundance of FI birds within the apple
habitat (i.e. the apple tree plantation of each orchard, avoiding data of
birds using the surrounding woody vegetation), we estimated the pro-
portion of bird observations assigned to “apple tree plantation”
perching habitat, as well as the surface area of R50 plot covered by
apple tree plantation. We thus calculated, for each orchard, FI bird
abundance in apple habitat as the product of FI bird abundance R50 by
the proportion of birds in apple habitat, divided by the surface area (in
hectares) of apple tree plantation in R50. This parameter provided,
therefore, a measure of bird density within apple plantations, which
was comparable across orchards. Following a similar rationale, we
calculated, for each orchard, the FI bird richness in apple habitat by di-
viding the cumulative number of FI bird species observed in apple
habitat by the surface area (in hectares) of apple tree plantation in R50.
Both FI abundance and richness in apple habitat were estimated for
both the Autumn-Winter and the Spring-Summer seasons.

Fig. 1. Schematic representation of study
sites and spatial design, depicting (A) the
region of study (Asturias province in dark
grey within the Iberian peninsula); (B) the
study sites, highlighting the landscape-scale
gradient of cover of woody vegetation (dark
gray patches) around each site (1000-m ra-
dius plots); (C) an example of the 50-m ra-
dius plot (white circle) around one sampling
station (white dot); (D) an example of cover
of woody vegetation (pale yellow patches)
in the 1000-m radius plot (white circle)
around the same sampling station; (E) the
cover of woody vegetation (pale yellow
patches) and apple tree canopy (brown
patches) in the 50-m radius plot (white
circle) around the same sampling station.
(For interpretation of the references to
colour in this figure legend, the reader is
referred to the web version of this article.)

D. García et al.

García et al. 2018 Agric Ecosyst Environ 254: 233-243 

“Prädiktoren” 
 
•  Management (IP vs. BIO) 
•  Pflanzenvielfalt 
•  Blütendeckung (Unterwuchs) 
•  Randstrukturen (Gehölze) 
•  Landschaft / Landnutzung 

(Ertragsanlagen, Bienenhabitat) 
 

Neuroptera Opiliones

Dermaptera Diptera Heteroptera

All predators Araneae Coleoptera
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