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Objectives

1- Review studies  on hydrologic impact of 
cover crops in olive groves.

2- Identify main results, and practical 
implications.

3- Comment on major challenges to improve 
their use and efficiency.

Layout

1- Development, approaches.

2- Experimental results: runoff, w. quality, 
yield, …

3- Key fresults. 

4- Challenges, potential.
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Olives and cover crops II

Worthen, 1927. Farm Soils
Agricultura, March 1969.

Benefits Risks
Erosion control Competition for water with 

the tree
Increase of infiltration, OM 
and nutrient content (N).

Pest and diseases 
associated to c. crop.

Occasionally pasture Wildfires
Improved water quality
Trafficability
Biodiversity
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Olives and cover crops III

Source Means
CAP eco-conditionality: Compulsory slope>15%,

or 10% if herbicide is used.
Certified systems:
Integrated, organic

Integrated comp. for slope 
>10%, organic required. 

Contributing area of 
reservoirs

Compulsory

Slow progress, accelerated last 5 years. 

Estimated 0,5 Mha uses some kind of 
cover crop.

Precipitación anual (Córdoba aeropuerto)
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Main 
objective

Type of 
cover 
crop

Characteris
tics 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?

Soil 
protection

Grasses

Chemical 
control

How?
When?

Grazing Legumes
Grasses/ 
legumes

Trafficability Grasses
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Approaches to investigate their impact I

1- Agronomic studies:  cover crop, interaction 
olive yield.
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Approaches to investigate their impact II

1- Agronomic studies:  cover crop, interaction 
olive yield.

2- Hydrology:
Runoff plots:  runoff, water quality, soil 
moisture
Catchment
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Approaches to investigate their impact III

1- Agronomic studies:  cover crop, interaction 
olive yield.

2- Hydrology:
Runoff plots:  runoff, water quality, soil 
moisture
Catchment

3- Model analysis: w balance.
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Approaches to investigate their impact IV

1- Agronomic studies:  cover crop, interaction 
olive yield.

2- Hydrology:
Runoff plots:  runoff, water quality, soil 
moisture
Catchment

3- Model analysis: w balance.

4- Other field experiments: soil properties, cover 
crop distributions, seeding, …
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Impact on runoff: plot scale I

Sandy-loam  soil, 11% slope Gómez et al. (2009a).

Clay soil (vertic), 13% slope Gómez et al. (2009b).
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Impact on runoff: plot scale II

Sandy-loam  soil, 11% slope Gómez et al. (2009a).

Loamy soil, 30 % slope Francia et al. (2006).
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Impact on runoff: plot scale III

Gomez et al. (2009b).
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Impact on runoff: catchments

6 ha catchment on sandy-loamy soil  Taguas  et al. (2011).

G
óm

ez et al. (2013, subm
itted)
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Field experiments: olive –yield 
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Figura 20: Evolución de la humedad volumétrica del suelo a 60 cm de profundidad en dos de las parcelas 
experimentales

Field experiments: olive –yield/moist

Aguilera et al. (in preparation)

Problems Risks
Poor, uneven ground cover,
placement

Non-seeded, or failed

Farmers reluctance Potential risk, cost, 
complexity 
harvest/seed/control

Limited  seed options Loliums, barleys, …
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Predicting impact on runoff & water balance I

Romero et al. (2007)
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Predicting impact on runoff & water balance II

Rodríguez Carretero et al. (2013)



INSTITUTO DE AGRICULTURA SOSTENIBLE

Improving use of cover crops I

T1. Bromus mollis T2. Bromus rubens T3. Brachypodium distachyon

T4. Lolium multiflorum T5. Trifolium angustifolium T6. Bromus madritensis  
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Improving use of cover crops II

Tipo  Arácnidos  Coleópteros  
Himenópteros
Formícidos  Total 

Primavera 2010
Natural  36 2 19 57
Mezcla  10 2 41 53
Gramíneas  7 3 5 15
Total  53 7 65 125

Primavera 2011 
Arácneidos 
Neurópteros 

Chrysopidae 
Himenóptera 

Himenóptera 
Formicidae 

Natural  26 4 33 63
Mezcla  41 23 25 89
Gramíneas  28 3 9 40
Total  95 30 67 192
Primavera 2012  Araneae Himenoptera Heteroptera Heteroptera  Coleoptera

Natural  33 52 18 12 1 116
Mezcla  25 11 27 17 0 80
Total  58 63 45 29 1 196

 

Gomez et al. (2013)
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Improving use of cover crops III
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Comments

1- Use of cover crops is already a reality in 
olive orchards.

2- There are empirical evidences about its 
impact on runoff , soil properties and  soil 
water balance.

3- We can quantify,  with a measure of 
uncertainty, that impact.

4- Their use still been far from optimum:
management,  difficulties associated to  yield 
risk and cost.
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Avenues for improving

1- Management(seeding,-traffic killing,  
rainfed vs. irrigated location-connectivity) 
improvement for enhancing impact . 
Cooperative research.

2- Better adapted varieties, mixes. Cost 
limited. Cooperation with farmers, Coops., 
SME.  Not necessarily a market for most 
companies.

3- Positive externalities: biodiversity, soil 
water quality, 
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