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Objectives

1-
 

Comment about interactions between 
NWRM and overall environmental 
sustainability

2-
 

Applied to the case of cover crops in 
orchards in Mediterranean environments

Layout

1-
 

Description of situation

2-
 

Cover  crops, a NWRM,   as 
multipurpose tool.

3-
 

Key results, interactions

4-
 

Challenges
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Tree crops in Mediterranean countries

1-
 

Approximately 7.6 Mha in 
Mediterranean EU.  Roughly80% are 
olives, grapes, almonds, and citrus.

2-
 

Most of them, specially olives, almonds, 
and grapes, tend to occupy areas less 
suitable for field crops.  

3-
 

Rainfed or defictly irrigated under 
limited water supply, Semiarid.

4-
 

Management oriented to agronomy but 
not to environmental conservation.
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Tree crops in Mediterranean countries
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Tree crops in Mediterranean countries

Almost sole crop on fragile

environment

 Reduced tree density

 Reduced tree size, prunning

 Weed control
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Tree crops in Mediterranean areas,  
problems

1-
 

Soil degradation.

On site: decreasing productivity

Off-site: Infrastructures, floods, offsite    
contamination

2-
 

Decrease of biodiversity and, in some 
cases, landscape values.  

h

Gómez et al., (2014)

P
anagopulous et al. (2011)

Sanchez et al. (2013)
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Cover crops in Mediterranean orchardsWorthen, 1927. Farm Soils
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Cover crops in Mediterranean orchards

Main objective Type of 
cover crop

Characteristics 
of cover crop

Management

Options Decision

Improvement 
of soil fertility

Legumes
Grasses/ 
legumes

Annual-

 perennial
Growth cycle
Vigour
Persistence
Precocity

Mowing
Grazing 

When?
How 
often?

Grasses

Chemical 
control

How?
When?

Grazing Legumes
Grasses/ 
legumes

Trafficability Grasses

Agricultura, March 1969.
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Results: Effects of cover crops on  erosion
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Results: Effects of cover crops on  runoff
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Results: Effects of cover crops on  runoff

Romero et al. (2007)
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Results: Effects of cover crops on  yield/w 
balance
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Results: Effects of cover crops on  soil properties

Soil-
 

Improvement, concentrated in lanes, and top 
10-15 cm of the soil

G
óm

ez et al. (unpublished)
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Results: Effects of cover crops on  biodiversity

Biodiversity
 

-
 

Increases, some cases dependent on 
management and other structural elements

Arroyo et al. (2013)

G
óm

ez et al. (2012)

Sanchez et al. (2013)
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Summary

1-
 

Cover crops are a key  element in achieving 
sustainable tree production in the Mediterranean. 

2-
 

Accelerated erosion sparked interest in their  
R+D and use.

3-
 

They have a relevant role as NWRM,
 

if 
properly implemented. 

4-
 

They contribute to mitigate problems
 

associated 
to large runoff events: flood damages, offsite 
contamination.
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Summary

5-
 

Its effective adoption is proving challenging.

Problems Risks

Poor, uneven ground 
cover, placement

Non-seeded, or failed
Ineffective

Farmers reluctance Potential risk for yield.
Cost,
Technical complexity 
harvest/seed/control

Limited  seed and 
machinery options

Loliums, barleys, …

6-
 

Example of NWRM interacting
 

with different 
technical and social questions
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Thank you

http://www.ias.csic.es
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Offsite contamination

Agrochemicals (fertilizer, herbicide, pesticides) 
contamination of water bodies (streams, reservoirs) 
downstream of olive growing areas.

Terbuthylazine, conc. 
above reference levels in 
1st half 2006, in 80% of 
monitoring points
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