
Editorial: optimizing 
the delivery of 
multiple ecosystem 
goods and services in
ag...

Health & Medicine

https://assignbuster.com/essay-subjects/health-n-medicine/
https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-ecosystem-goods-and-services-in-agricultural-systems/
https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-ecosystem-goods-and-services-in-agricultural-systems/
https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-ecosystem-goods-and-services-in-agricultural-systems/
https://assignbuster.com/


 Editorial: optimizing the delivery of mu... – Paper Example  Page 2

Editorial on the Research Topic 

Optimizing the Delivery of Multiple Ecosystem Goods and Services in 

Agricultural Systems 

Agricultural land is subjected to a variety of societal pressures, as demands 

for food, animal feed, and biomass production increase, with an added 

requirement to simultaneously maintain natural areas, and mitigate climatic 

and environmental impacts globally ( Tilman et al., 2002 ; Pretty, 2008 ; 

Wang and Swallow, 2016 ). The biotic elements of agricultural systems 

interact with the abiotic environment to generate a number of ecosystem 

functions that offer services benefiting humans across many scales of time 

and space ( Swinton et al., 2007 ; Power, 2010 ). The intensification of 

agriculture, particularly of that founded on fossil-fuel derived inputs, 

generally reduces biodiversity, including soil biodiversity ( Tsiafouli et al., 

2015 ) and impacts negatively upon a number of regulating and supporting 

ecosystem services ( Zhang et al., 2007 ). There is a global need toward 

achieving sustainable agricultural systems, highlighted also in the UNs' 

Sustainable Development Goals, where among their targets they state that 

by 2030 we should globally “ ensure sustainable food production systems 

and implement resilient agricultural practices that increase productivity and 

production, that help maintain ecosystems, that strengthen capacity for 

adaptation to climate change, extreme weather, drought, flooding and other 

disasters and that progressively improve land and soil quality ” ( 

UN-DESA/DSD, 2014 ). 

There is hence an evident need for management regimes that enhance both 

agricultural production and the provision of multiple ecosystem services. The
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articles of this Research Topic enhance our knowledge of how management 

practices applied to agricultural systems affect the delivery of multiple 

ecosystem services and how trade-offs between provisioning, regulating, and

supporting ecosystem services can be handled both above- and below-

ground, and across multiple scales of space and time. They also show the 

diversity of topics that need to be considered within the framework of 

ecosystem services delivered by agricultural systems, from knowledge on 

basic concepts and newly-proposed frameworks (§1), to a focus on specific 

ecosystem types such as grasslands and high nature-value farmlands (§2), 

pollinator habitats (§3), and soil habitats (§4). 

Conceptual and Methodological Frameworks—Integrating 
Human-induced, Biotic, and Abiotic Processes Across Scales 
Although the knowledge on management practices and their impacts on the 

biotic and abiotic components of agricultural landscapes are widely studied, 

application-oriented and targeted theoretical and methodological 

frameworks, keep emerging (e. g., Therond et al., 2017 ). Such frameworks 

are developed and assessed across a range of spatio-temporal scales to 

ensure their validity. For instance, Tscharntke et al. (2005) have highlighted 

the importance of the landscape-scale approach to investigating effects of 

agricultural management practices. The series of conceptual and application-

oriented articles presented in this Research Topic show how configuration of 

agricultural land at landscape spatial scales is linked to the optimization of 

ecosystem service delivery. Starting with a conceptual discussion paper, 

Ekroos et al. redirect the debate on what is the best practice between “ land 

sparing” and “ land sharing,” to a new cross-scale assessment to improve 
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the management of transformed landscapes. They argue that in order to 

ensure that agricultural systems are able to maximize yields while 

maintaining a series of ecosystem benefits, a multiple-scale land-sparing 

practice is required. They propose to apply this larger scale approach either 

within groups of collaborating farms or at a regional level, while taking into 

account the trade-offs among scales. 
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under perennial and annual bioenergy crops. GCB Bioenergy 8, 290–306. doi:

10. 1111/gcbb. 12249 

Ferris, H., and Tuomisto, H. (2015). Unearthing the role of biological diversity

in soil health. Soil Biol. Biochem. 85, 101–109. doi: 10. 1016/j. soilbio. 2015. 

02. 037 

Garibaldi, L. A., Carvalheiro, L. G., Leonhardt, S. D., Aizen, M. A., Blaauw, B. 

R., Isaacs, R., et al. (2014). From research to action: enhancing crop yield 

through wild pollinators. Front. Ecol. Environ. 12, 439–447. doi: 10. 

1890/130330 

IPBES (2016). The Assessment Report of the Intergovernmental Panel for 

Biodiversity and Ecosystem Services on Pollinators, Pollination and Food 

Production . Bonn: IPBES. 

Klein, A. M., Vaissière, B. E., Cane, J. H., Steffan-Dewenter, I., Cunningham, S.

A., Kremen, C., et al. (2007). Importance of pollinators in changing 

landscapes for world crops. Proc. R. Soc. B Biol. Sci. 274, 303–313. doi: 10. 

1098/rspb. 2006. 3721 
https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-
ecosystem-goods-and-services-in-agricultural-systems/



 Editorial: optimizing the delivery of mu... – Paper Example  Page 5

Lautenbach, S., Seppelt, R., Liebscher, J., and Dormann, C. F. (2012). Spatial 

and temporal trends of global pollination benefit. PLoS ONE 7: e35954. doi: 

10. 1371/journal. pone. 0035954 

Miller, J. N., VanLoocke, A., Gomez-Casanovas, N., and Bernacchi, C. J. 

(2016). Candidate perennial bioenergy grasses have a higher albedo than 

annual row crops. GCB Bioenergy 8, 818–825. doi: 10. 1111/gcbb. 12291 

Power, A. G. (2010). Ecosystem services and agriculture: tradeoffs and 

synergies. Philos. Trans. R. Soc. B Biol. Sci. 365, 2959–2971. doi: 10. 

1098/rstb. 2010. 0143 

Pretty, J. (2008). Agricultural sustainability: concepts, principles and 

evidence. Philos. Trans. Soc. R. B. Biol. Sci. 363, 447–465. doi: 10. 1098/rstb. 

2007. 2163 

Shennan, C. (2008). Biotic interactions, ecological knowledge and 

agriculture. Phil. Trans. R. Soc. B Biol. Sci. 363, 717–739. doi: 10. 1098/rstb. 

2007. 2180 

Swinton, S. M., Lupi, F., Robertson, G. P., and Hamilton, S. K. (2007). 

Ecosystem services and agriculture: cultivating agricultural ecosystems for 

diverse benefits. Ecol. Econ. 64, 245–252. doi: 10. 1016/j. ecolecon. 2007. 

09. 020 

Therond, O., Duru, M., Roger-Estrade, J., and Richard, G. (2017). A new 

analytical framework of farming system and agriculture model diversities: a 

review. Agron. Sustain. Dev. 37: 21. doi: 10. 1007/s13593-017-0429-7 

https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-
ecosystem-goods-and-services-in-agricultural-systems/



 Editorial: optimizing the delivery of mu... – Paper Example  Page 6

Tilman, D., Cassman, K. G., Matson, P. A., Naylor, R., and Polasky, S. (2002). 

Agricultural sustainability and intensive production practices. Nature 418, 

671–677. doi: 10. 1038/nature01014 

Tscharntke, T., Klein, A. M., Kruess, A., Steffan-Dewenter, I., and Thies, C. 

(2005). Landscape perspectives on agricultural intensification and 

biodiversity - ecosystem service management. Ecol. Let. 8, 857–874. doi: 10.

1111/j. 1461-0248. 2005. 00782. x 

Tsiafouli, M. A., Thébault, E., Sgardelis, S. P., de Ruiter, P. C., van der Putten, 

W. H., Birkhofer, K., et al. (2015). Intensive agriculture reduces soil 

biodiversity across Europe. Glob. Change Biol. 21, 973–985. doi: 10. 

1111/gcb. 12752 

UN-DESA/DSD (2014). United Nations Sustainable Development Goal 2: end 

Hunger, Achieve Food Security and Improved Nutrition and Promote 

Sustainable Agriculture . Available online at: https://sustainabledevelopment.

un. org/? page= view&nr= 164&type= 230 

Vico, G., Manzoni, S., Nkurunziza, L., Murphy, K., and Weih, M. (2016). Trade-

offs between seed output and life span - a quantitative comparison of traits 

between annual and perennial congeneric species. New Phytol. 209, 104–

114. doi: 10. 1111/nph. 13574 

Wang, H., and Swallow, B. M. (2016). Optimizing expenditures for agricultural

land conservation: spatially-explicit estimation of benefits, budgets, costs 

and targets. Land Use Policy 59, 272–283. doi: 10. 1016/j. landusepol. 2016. 

07. 037 
https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-
ecosystem-goods-and-services-in-agricultural-systems/



 Editorial: optimizing the delivery of mu... – Paper Example  Page 7

Zhang, W., Ricketts, T. H., Kremen, C., Carney, K., and Swinton, S. M. (2007). 

Ecosystem services and dis-services to agriculture. Ecol. Econ. 64, 253–260. 

doi: 10. 1016/j. ecolecon. 2007. 02. 024 

https://assignbuster.com/editorial-optimizing-the-delivery-of-multiple-
ecosystem-goods-and-services-in-agricultural-systems/


	Editorial: optimizing the delivery of multiple ecosystem goods and services in ag...
	Conceptual and Methodological Frameworks—Integrating Human-induced, Biotic, and Abiotic Processes Across Scales


