
Enhancing ecosystem services in apple orchards 

This post is also available in Spanish here 

Sustainable agriculture can be achieved through farming systems that preserve ecosystem services. In 
their latest research, García and colleagues test the effectiveness of nest boxes in increasing pest 
control in cider apple orchards. 

Cider is an iconic product in the Asturias region of northern Spain, and cider apple growing is a key 

component of the region’s agricultural sector. 

Many Asturian apple orchards are located in landscape mosaics which are rich in biodiversity. Apple 

growers within the region are keen to promote ecosystem services which facilitate biological control, 

but lack the required tools for attracting beneficial biodiversity to orchards. 

Nest boxes are a popular instrument to attract birds, but little is known about their effectiveness in 

promoting pest control in crops. In our study, we wanted to test whether installing nest boxes for 

insectivorous birds decreased pest attacks on apple trees, and to provide famers with evidence-based 

tools for managing and promoting ecosystem services within orchards. 

Nest boxes can be easily installed on apple trees, and successfully occupied by insectivorous birds like 

blue tits. Photos: (left) J. Eugenio Gutiérrez, (right) Marcos Miñarro 

We set up a three-year experiment to compare 24 cider apple orchards – 12 orchards with nest boxes 

and 12 orchards without nest boxes – with over 100 nest boxes installed in total. 

Blue tits, great tits, and a few common redstarts occupied the nest boxes. When the birds started 

feeding nestlings, we estimated their ability to reduce pest numbers by counting the number of pecks 

on plasticine models of caterpillars of apple pest lepidopterans. We also quantified the abundance of 

arthropods (including pests) on apple trees and identified prey items brought back to the nestlings in the 

bird boxes. 

https://appliedecologistsblog.com/2021/01/28/control-de-plagas-a-cambio-de-ayuda-para-anidar/
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2664.13823
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2664.13823
https://www.sciencedirect.com/science/article/abs/pii/S0167880920301031
https://www.sciencedirect.com/science/article/pii/S0301479720305223
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2664.13823


Plasticine models resembling caterpillars (left) are a standard methodology for estimating the attack of 

birds (from bird pecks, right) on crop pests. Photo: Marcos Miñarro 

Our results show that pest control improved in orchards where there were nest boxes compared to 

those without. In the orchards with nest boxes, we found higher rates of attacks on plasticine 

caterpillars, lower abundances of arthropods and, remarkably, lower probabilities of finding pests on 

apple trees. 

Great tits pecked a higher proportion of plasticine caterpillars than blue tits. There were also strong diet 

differences among birds: blue tits preyed very frequently on apple pests, great tits mostly fed on 

caterpillars, and common redstarts often attacked arthropods (such as earwigs and spiders) which are 

natural enemies of apple pests. 

Birds carrying prey to nestlings in nest boxes. From left to right: blue tit with woolly apple aphids, great 

tit with lepidopteran caterpillar, and a female common redstart with earwig. Photo: (left) Marcos 

Miñarro, (center-right) Antonio López-Orta 

By installing nest boxes in apple orchards -we recommend 10 nest boxes per ha- farmers may promote 

wild insectivorous birds and, consequently, the ecosystem service of pest control. This could preserve 

biodiversity while improving (or, at least, maintaining) apple yields. This represents an effective tool for 

the ecological intensification of agricultural practices – a win-win scenario for conservation-farming. 

 



Farmers must be rewarded and supported to keep them involved in biodiversity conservation. In 

Asturias, CAP-based subsidies which promote biodiversity-friendly practices (e.g. the installation of nest 

boxes to cider apple orchards), are already in progress. Let’s spread the practice elsewhere! 

The full article, Enhancing ecosystem services in apple orchards: Nest boxes increase pest control by 

insectivorous birds, is free for a limited time in Journal of Applied Ecology. 
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