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3.2.4. Cover crops under tree crops.
 
3.2.4.1. Description.

Cover crops grown under tree crops is a traditional technique, e.g. Worthen, 1948. In tree crops cover crops are used for several purposes 
including nutrient management, improvement of trafficability and soil properties, erosion control, and improvement of biodiversity.  
Cover crops are mainly regarded today as a water erosion control technique at hillslope scale, but it is important to acknowledge their 
role for improving soil properties, biodiversity and contributing to landscape value.  
When approaching the use of cover crops as a BMP in tree crops we need to be aware of three major concepts. 

1.- There are several strategies to implement this technique which are summarized in section 3.2.4.2. 

2.- Their effectiveness depends in the ability of farmers to produce a well-established cover crop before the onset of heavy rainfalls. 
Therefore, choosing the cover crop option best adapted for the soil management objectives and soil, climate and cropping conditions 
is of paramount importance, see Table 3.2.4.1. 

3.- The specific techniques and species used needs to be adapted to the soil management objectives, in this case soil conservation, 
and specific crop, climate and soil conditions. Some general guidelines can be found in Table 3.2.4.3. In climates with limited water 
availability, which cover some of the largest areas of tree crops cultivation worldwide, there is a trade-off between cover crop water use 
and water availability for the trees that needs to be managed in order to prevent negative effects on tree crop yield.   

3.2.4.2. Types of cover crops according to extension and duration in the farm.

We can classify four major strategies for cover cropping. This section is written assuming that the cover crops are established in the 
alleys of the tree plantation where the area below the canopy was kept free of vegetation (by mechanical or chemical methods). This 
is the most common way of implementing cover crops in tree crops, although some farmers can also implement the cover crop in all 
the plot.  

a) Permanent cover crop. In which the lanes are permanently covered during the whole year, although the vegetation can be dormant 
for part of the year due to drought or cold. This permanent cover crop can be established using perennial herbaceous vegetation, or 
annual herbaceous vegetation which self-seeds every year. 

b) Temporary cover crop. Here farmers control the duration of the cover crop in the plantation. It is common in Mediterranean region, 
where cover crops grow during the rainy season, from fall to early spring, to be killed chemically or mechanically in early spring to 
prevent competition for soil water with the trees. Ideally, the cover crop should be killed once the seed for self-seeding for next year 
had been produced. However, since this is not always possible there are several strategies for producing seed for next year, including 
leaving a narrow (0.5 to 1 m) strip of cover crops untreated to complete the phenological cycle and produce seed. In many situations 
farmers help to spread this seed from the strip using agricultural implements (e.g. some tins, bars or rolling baskets). 
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c) Alternate cover crops. The cover crop is established in every other lane, with the other lane under different management, usually 
bare soil maintained by mechanical or chemical methods. The cover crop is alternated between the lanes in time, every one, two or 
three years. 

d) Cover crop for green manure or soil fumigation. The objective here is to maximize production of cover crop biomass to 
incorporate it into the soil. This can act as a fertilizer (e.g. legumes for fixing nitrogen into the soil) or as a bio-fumigant (e.g. Sinapis 
alba derived glucosinolates to reduce inoculum of Verticillium dahliae in soils). The management of the cover crop is completely 
different to the strategies for a, b and c, with the management oriented to produce maximum biomass which is incorporated into the 
soil at the appropriate growth stage. This does not necessarily fit with the optimum timing for soil or water conservation. 

 
Table 3.2.4.1. Types of cover crops according to the duration of the cover crop. ++ means high benefit, + 
moderate benefit, (leg) means benefit only if legumes are used. Alternate cover crops will provide an 

effect proportional to the number of lanes covered with the specific cover crop technique used.
 Adapted from Grant et al (2006). 

Potential Benefit Permanent     
cover crop (a)  

Temporary 
cover crop (b)  

Green manure  
(d) 

Increaseof soil organic carbon.           +            +           ++  

Inc. of biological activity.           +            +           ++

Nitrogen incorporation into soil.          + (leg)            + (leg)             + + (leg) 

Infiltration improvement.            ++            +           +

Runoff/erosion reduction.          +++            ++           +

Reduction of dust.           +            +           +

Reduction of soil compaction.          +            +           +

Weed control.          ++            ++           ++

Reduce excess of soil water.              ++            +           ++

Improvement of trafficability.          ++            +           +
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Table 3.2.4.2. Incidence of potential risks associated with use of cover crops as compared to bare soil 
management. ncidence of potential risks associate to different types of cover crops. ++ means high risk, 
+ moderate risk, o none or negligible risk. Alternate cover crops will provide an effect proportional to the 
number of lanes covered with the specific cover crop technique used. Adapted from Grant et al. (2006).

Potential RISK Permanent     
cover crop (a)  

Temporary 
cover crop (b)  

Green manure  
(d) 

Competition for soil water.            --             -            -  

Increase of frost damage in Spring.             -             -            --

Interfere in eliminating some 
plagues.            -             -            - 

Increase of rodents.              -             -            -

Interfere in chopping/withdrawing 
pruning residues.           o             -            -

Increase of nematodes.           --             o            o

3.2.4.3. Main types of vegetation and management options according to different 
objectives. 

Depending on the main objective of the cover crops, different species may be selected. The objective also defines the major manage-
ment options and decisions. Table 3.2.4.3. summarizes these decisions.   
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Table 3.2.4.3. Cover crop composition and some key questions and management decisions based on 

the main soil management objective.

 
Figure 3.2.4.1. Permanent cover crops by annual grasses in an olive orchard on a degraded soil

(Photo J.A. Gómez). 

Objective Best type of 
cover  key questions?  

Major 
management 
decisions  

Enhancement of 
biodiversity, landscape.    

Mix of plant with flowers.

What species to use to achieve 
a cover crop with staggered 
flowering periods and moderate 
costs.        

How to control cover crop to 
maintain composition? When 
and how use mowing?.          

Improvement of soil 
fertility.    

Legumes or Legumes/grasses.       Species composition.
When to incorporate the cover 
crop? Soil preparation to 
maximize biomass production.                

Erosion control.  Grasses.         
Species with best adapted 
phenology to climate conditions? 
When to reseed?.            

When to kill the cover crop if it 
is temporary one?.           

Grazing.     Legumes or Legumes/grasses. Species composition? When to 
reseed?.        

Grazing density? time of the year 
when grazing is allowed?.           

Trafficability.  Grasses.         
Species composition? Time 
of seeding in relation to farm 
operations?.       

When to control the cover 
crops, mechanical (mowing) or 
chemically?.           

 3.2.4.4. Images of cover crop examples in tree crops. 
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Figure 3.2.4.2. Temporary grassed cover crops in an almond plantation (Photo J.A. Gómez).  

 
Figure 3.2.4.3. Vineyard with cover crops in Lower Austria (Photo T. Dostal). 
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Figure 3.2.4.4. Green manure cover crop in an olive orchard (Photo J.A. Gómez). 

 
Figure 3.2.4.5. Cover crop mixes for biodiversity in an olive orchard (Photo J.A. Gómez). 
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Figure 3.2.4.6. Alternate cover crop in a vineyard in southern Moravia, Czech Republic (Photo T. Dostal). 

3.2.4.5. Definitions of cover crops for tree crops in different countries. 

A major source of misunderstanding when discussing cover crops, is that despite of being part of almost every country’s scheme 
for agri-environmental measures, the definitions used for cover crops associated with subsidy payment can be quite different. The 
subsequent listing gives an overview about the requirements to receive subsidies for cover crop in different SHui countries as an 
example.  
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Country Definitions  

Austria
Vines and Orchards.
    

1.- Cover crop is either an actively seeded plant or a plant existing from previous periods.

2.- It must contain at least one cold resistant species.

3.- Cover crops are not: a) organic mulches b) covers that are completely unsown, c) cereals, maize and mixed crops with 
more than 50% of cereal or maize, except in the case of oats or barley when used to establish permanent cover. 

Obligatory: 
Orchards: permanent cover required in all lanes except a maximum of 100 cm around stems.
Vines: 
Slopes >= 25%: permanent required  cover in all lanes, except a maximum of 80 cm around stems 
Slopes < 25%: cover required in all lanes between November 1st to April 30th (Variant A), or permanent 
cover of all lanes (Variant B) 
Soil management during the period of cover cropping is only allowed without destruction of cover (deep 
management for instance) 
The Austrian subsidy system – only obligatory measures 

Czech Republic.     

There are no restrictions neither obligatory rules within CAP and GAEC to implement permanent cover 
crops in vineyards, orchards or hop fields. 

Specific 5-year plans are allowed to obtain additional subsidies for implementation cover crops in wine lanes 
during implementation of new planting strategies.       

Spain Olives.    Obligatory: To have a cover crop at least 1 m wide in the alleys, perpendicular to the direction of the 
maximum slopes. If this orientation is not possible, implement the cover crop in the direction of the alley.  

Recommended: To keep the cover crop during fall-winter, or in period of highest storm risk. Kill the cover 
crop in early Spring once the competition for soil water starts, using chemical or mechanical methods, 
or controlled sheep grazing. The cover crop residues should be left on the surface until next fall, when if 
necessary, a new cover crop can be seeded. 

Recommended: Seeding part of the orchard with legumes (in soil with N deficiency), grasses, mixes of 
grasses and legumes, crucifers or the species necessary to improve soil condition and provide habitat to 
birds.  

         

Spain Vines.      Recommended:  In areas where it is feasible, to have a cover crops or a mulch during fall-winter, or in 
periods of high storm risk.  Eliminate the cover crop once competition for soil water starts. 

Recommended: If there is no risk for competition for soil water keep the cover crop as long as possible, 
limiting its growth by mowing or grazing. Complementing the cover crops with additional mulching material 
if necessary. Eliminate the cover crops with authorized chemical or mechanical methods, or by grazing by 
sheeps. 

Recommended: Establish a vegetated barrier around the farm perimeter using a cover crop band with a 
width equivalent to half of the planting space. Use legumes, grasses, mixes of grasses and legumes, crucifers 
best or the species necessary to improve soil condition and provide habitat to birds best adapted to the area. 



Best Management Practices for optimized use of soil and water in agriculture.                                                                Page 33

Country Definitions  

Spain Citrus.  
    

Recommended:  Where feasible, keep a cover crop during fall-winter, or in period of high storm risk. 
Eliminate the cover crop in early Spring once the competition for soil water starts, using chemical or 
mechanical methods, or controlled sheep grazing. The cover crop residues should be left on the surface until 
next fall, when if necessary, a new cover crop can be seeded.  

Spain Almonds.  

 
Recommended: Where feasible, keep a cover crop during fall-winter, or in period of high storm risk. 
Eliminate the cover crop in early Spring once the competition for soil water starts, using chemical or 
mechanical methods, or controlled sheep grazing. The cover crop residues should be left on the surface until 
next fall, when if necessary, a new cover crop can be seeded. 

Recommended: seed part of the orchard with legumes (in soil with N deficiency), grasses, mixes of grasses 
and legumes, crucifers or the species necessary to improve soil condition and provide habitat to birds. 
      

Spain Apples.     Recommended: Have a permanent cover crop (seeded or form natural vegetation) during the whole year. 

Recommended: In cold areas to maintain the soil bare at least during Spring to minimize frost risk.  

Recommended: In case of seeding a cover crop used the species most adapted to the to the soil type (legumes, 
grasses, mixes of grasses and legumes, crucifers). 

Recommended: use authorized methods for chemical or mechanical control of cover crops. 

Recommended: In addition to the cover crop in the lanes, keep not planted parts of the orchard with a cover 
crop to improve biodiversity. 
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