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Background
This document has been prepared as a guide to the conservation of both natural and human elements present in 
the Mediterranean hilly mosaic landscape which are widely recognised as being of high conservation value. This 
landscape is a mosaic of herbaceous and perennial crops, such as olive groves, almond groves and vineyards, 
edges and patches of natural vegetation and human made structures.

Agri-environmental schemes are being developed whereby the payments to farmers depend on the ecological 
quality of farmed habitat. In these schemes the ecological quality is measured through carefully selected 
indicators and payments are made on the basis of these indicators. The following document provides best 
practice guidelines to allow farmers to optimise delivery of biodiversity in the Mediterranean mosaic landscape 
of Navarra in Spain.

The Mediterranean landscape is nowadays a mosaic 
of herbaceous and perennial crops interspersed with 
natural vegetation patches and edges. This natural 
vegetation consists of grasslands, scrublands and 
small groups of trees that shelter a great number of 
species of fauna and flora.

This landscape, with its natural vegetation has a great 
beauty that changes throughout the year. Landscape 
colours are modified with plants flowering, beginning 
with the white flowers of the scattered blackthorn 
bushes, followed by the purple of the rosemary. The 

yellow gorse flowers come next and later come the 
pink honeysuckle. These flowers and later their fruits 
are important food resources for feeding animals.

Moreover, in the Navarra region, many edible, 
medicinal and aromatic plant species used by locals 
are present. Fennel is used for cooking, cotton 
lavender is a species used to prepare camomile tea, 
thyme is used to combat breathing diseases and 
white horehound for cold or cough. Aromatic species 
such as thyme, rosemary and lavender are present 
throughout the grasslands and scrublands.

Conservation of natural vegetation
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Natural vEgEtatIoN 
EdgEs aNd PatChEs

One of the characteristics of this region is the 
presence of small plots with high edge density. These 
edges offer areas of nesting, refuge and feeding for 
many fauna species. Depending on the structure 
of the edges (herbaceous, shrubby or arboreal) 
different fauna species are present. High bushes are 
an essential habitat for many species of birds, and the 
honeysuckle is a food plant for the endangered marsh 
fritillary butterfly.

In addition, patches of natural vegetation are located 
among crops. These patches are usually grasslands 
with thyme, gorse and orchids, where native trees 
such as evergreen oaks, gall oaks and maples are 
present. These communities support endangered 
species of flora (Thymus loscosii) and fauna (southern 
grey shrike or tawny pipit).

Active management of the edges and patches may 
facilitate their long-term conservation. 

Their conservation also depends on the maintenance 
of agriculture and livestock grazing. There is a 
positive relationship between sustainable livestock 
management and the diversity of birds in grasslands.

PoNds aNd sPrINgs

Water is a scarce resource in the Mediterranean 
landscape. Therefore, ponds and water sources 
are of high importance for some flora and fauna 
(amphibians and bats).

outstaNdINg trEEs

Dispersed in the area are some big trees that add 
character to the landscape and provide important 
roost and nesting sites for some species of birds 
(linnet, great tit) and bats.

When these big trees are close to a parcel they can 
cast a shadow on the crop(s) and make it difficult 
for machinery to work, it may be appropriate to 
carefully prune the tree or to remove overhanding 
branches.  In the area there are very old planted olive 
trees that have great value on their own, but also for 
sheltering biodiversity in their nooks and holes. It is 
recommended to maintain these trees for their high 
cultural and biodiversity value.
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The presence of a herbaceous cover in perennial 
plantations greatly benefits the conservation of the 
Mediterranean mosaic landscape. It prevents erosion 
and the loss of soil and favours water infiltration. 
It offers a large number of ecological niches, which 
dramatically increase the diversity and abundance 
of flora and invertebrate prey and thus favours the 
presence of many species of fauna. Some of these 
species (rabbit, hare, partridge and reptiles) are 
the basis of the food chain of the Mediterranean 
environment, such as for raptors. Furthermore, the 
herbaceous cover supports a range of ground nesting 
birds, that  require adequate plant cover.

On the other hand, the intensification of agricultural 
practices, especially the use of herbicides, has caused 
a decline in the diversity and abundance of weed 
species under crops. The presence of herbaceous 
cover below the crops can help to maintain or increase 
this botanical diversity (crop weeds).

Therefore, the presence of herbaceous covers in 
perennial crops is very important for the conservation 
of biodiversity.

In the Mediterranean landscape of the Navarra region 
there are principally two kinds of herbaceous covers. 
Almond groves may have a permanent herbaceous 
cover similar to grasslands close to them, with small 
scrubs and orchids. Olive groves and vineyards 
usually have herbaceous covers where annual species 
associated with crops are dominant.

Managing herbaceous cover
To be considered herbaceous cover, it must occupy at 
least 50% of the plot area. This 50% can be established 
either in the lanes between the trees of the plot, or in 
one or more areas whose total area reaches 50% of 
the plot area. In the case of vineyards and olive groves 
the absence of herbaceous cover directly under the 
vines or trees is permitted. Farmers have the decision 

Herbaceous cover in perennial crops
whether to have 50% of herbaceous cover on their 
plots or more.

The amount of ecological niches for flora and 
fauna species depends on the herbaceous cover 
management. The greater the area of herbaceous 
cover, the longer it is left in the year and the taller 
the herbaceous vegetation is then the better it is for 
biodiversity. In the area dedicated to herbaceous 
cover, the bare soil surface should occupy less than 
70%, there must be no evidence of ploughing, and 
vegetation must have a minimum height of 20 cm. 
However, mechanical mowing or grazing by livestock 
are allowed outside the critical bird nesting period 
(1st May to 15th July), in order to maintain clear 
access across the plot for farmers and prevent scrub 
encroachment.

The conservation of herbaceous cover depends on the 
maintenance of traditional agriculture and extensive 
livestock grazing. There is a positive relationship 
between sustainable livestock management and the 
floral and faunal diversity in grasslands.

Sometimes, plots present high cover of woody shrub 
species of small size (Thymus vulgaris, Dorycnium 
pentaphyllum, Genista scorpius, etc.), or some larger 
size woody species (Rosa sp., Rubus sp., Lonicera 
sp., Crataegus monogyna, Juniperus sp., etc.). These 
species are indicators of the early stages of succession 
to a scrub landscape, and should be controlled, either 
with livestock grazing or mechanical clearing. When 
using the latter option, edges should not be cleared.
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Th e longer the herbaceous cover in the 
plots the better!
The most important period to maintain the herbaceous cover is from the 1st of May to the 15th of 
July. This is the critical period for breeding birds in this region, and is necessary to have suitable 
habitat for ground nesting birds at this time. This is also a critical period for the various species of 
reptiles. It is considered that there is suitable habitat for nesting, shelter or feeding of fauna in a plot 
when it has herbaceous cover with areas of denser vegetation, and small patches of bare ground. 
Within the critical breeding bird period, the vegetation will show signs of flowering and / or fruiting, 
to generate food for seed-eating bird species.

Although from 1st May to the 15th July it is 
essential to have herbaceous cover in the plots, 
it is highly recommended to have it all year 
round to provide nesting places, refuges and 
feeding areas for fauna species.

Result of species monitoring show that the 
diversity and richness of the herbaceous 
cover of the plots is positively correlated with 
the maximum relative annual abundance of 
butterflies inside the plots.
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Flora aNd FauNa sPECIEs PrEsENt IN hErbaCEous CovErs

Red brome Bindweed Purple gromwell

Orchids Rose Phlomis lychnitis

Badassi Daisy Tragopogon crocifolius

Six-spot burnet Marsh fritillary Large White  Pieris brassicae

Silver-studded blue Darkling beetle Iberian hare 
(Author: Juan Lacruz-Wikimedia Commons)

Red partridge (Author: Juan Lacruz-
Wikimedia commons)

Crested lark (Author: Koshy Koshy- 
Wikimedia commons)

Southern grey shrike (Author: Per-Anders 
Olsson-Wikimedia commons)

Flora species

Fauna species
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dIFFErENt MaNagEMENt oF thE hErbaCEous CovErs 
IN thE Plots

Herbaceous cover in a whole vineyard Herbaceous cover across an olive grove

Herbaceous cover across an almond grove Herbaceous cover in the whole olive grove except under the trees

Herbaceous cover in all the lanes (between the 
trees) of an almond grove

Herbaceous cover in half of a vineyard
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For centuries dry-stone huts have been used to store 
farm tools and to protect farmers from rain, storms 
and heat. Nowadays these huts are being used less 
and less and thus, many of them are abandoned, 
falling into disrepair or ruined.

In Navarra region there are two types of dry stone 
huts: those with a dome shape and others with stone 
walls and Arabian tile roof.

Dry-stone huts are also used extensively as a refuge 
for wildlife. A variety of lizard species find shelter in 

the crevices amongst the dry stones. Birds such as 
hoopoes, little owls and sparrows, as well as bats, use 
them as refuge.

To keep huts standing requires some work, but it not 
only helps to conserving an element of rich cultural 
and landscape value, but also, to shelter wildlife.

When repairing these huts, dry-stone should be 
used (without cement) and it is recommended to use 
Arabian tiles for the roof.

Conservation of human made 
structures
Traditionally, agriculture has been the basis for the sustenance of the inhabitants of these areas. Therefore, 
humans have designed and used the landscape through the centuries in order to meet their needs. Dry-stone 
huts and walls have been essential to achieve this aim. These human made structures scattered in the landscape 
stand out among natural vegetation and crops and serve also as a refuge to a wide range of flora and fauna 
species.

dry-stoNE huts
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Dry-stone walls are one of the main characteristics of 
the Mediterranean upland mosaic landscape. Th ese 
walls were built in order to delineate and control the 
landscape and to adapt it for land cultivation. Th ese 
walls result in a landscape formed of terraces where 
herbaceous and perennial crops are cultivated.

Th ese dry-stone walls help plots of perennial crops 
maintain stability and reduce negative impacts such 
as erosion and potential collapse of the plots. Th e 
responsibility for the upkeep and conservation of 
these walls lies with the owner of the plot located 

dry-stoNE Walls
above them. It is important to repair these walls using 
dry-stone (without cement), which create gaps where 
fauna species can shelter.

As with dry-stone huts, these walls have the function 
of sheltering biodiversity and providing a refuge for a 
wide range of fl ora and fauna.

It is important to fi nd the balance between the 
presence of scrub species and the conservation of the 
wall. An excess of scrub on the wall could result in 
damage or cause its collapse.

Dry stone huts and walls were originally built for farmers to facilitate their work in the fi elds and to 
provide ground stability, to prevent the potential collapse of fi elds. Nowadays, huts are being used 
less and less, many of them have fallen into disrepair. As well as with huts, many dry stone walls 
are collapsing. It is important to conserve these elements of the landscape because they are an 
important cultural heritage and function as shelter for biodiversity.

During the RBAPS project, contrary to what was 
expected, few lizards were observed during the 
monitoring of the biodiversity of the plots. Recent 
studies relate the use of herbicides with adverse 
eff ects on reptiles, such as mortality, reduction of 
body mass, failure to metamorphose, deformities or 
DNA abnormalities. Even if the pilot area has a well 
preserved mosaic landscape, herbicides have been 
used for decades. One of the aims of this project was 
to reduce or avoid its use in order to favour plant and 
animal diversity. Herbicide use in an olive grove
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Refl ections on the Mediterranean 
mosaic landscape
Th e Mediterranean hilly mosaic landscape is the 
result of centuries of low intensity farming practices. 
While in other fl atter areas intensifi cation processes 
such as removal of hedges for land consolidation as 
well as  use of vertical trellis systems for olive groves 
and vineyards and irrigation, have been widely 
undertaken, in the study area, due to its mountainous 
topography, these practices have been less abundant. 
In fact, in this area there are still many goblet-pruned 
vines.

In order to preserve the heterogeneous mosaic of the 
Mediterranean upland zone it is essential to avoid the 
intensifi cation processes of the adjacent lowlands. 

However, abandonment of some small and steep 
slope plots, as well as those more remotely located, 
is an ongoing process in the region. Th ese areas 
provide excellent natural vegetation patches. In order 

to preserve fl ora diversity as well as fauna species 
habitats it is important to maintain extensive grazing 
and avoid pesticide applications. 

Livestock grazing has been proven to be positively 
related with diversity of birds in grasslands.

Th e application of broad spectrum herbicide is hugely 
detrimental to the plant species richness, targeting 
all fl owering plants indiscriminately. Studies have 
also shown that herbicides have a knock-on negative 
eff ect on insect communities, which in turn will 
impact species further up the food chain, such as 
small mammals and birds. 

It is very important to preserve natural vegetation 
(edges, isolated trees) to maintain and even increase 
the biodiversity of the area as well as the mosaic 
landscape.

Soil erosion is one of the threats of the study area Abandoned almond grove in a remote area

Intensifi cation processes are one of the main threats for the maintenance of the Mediterranean 
mosaic landscape. Land consolidation, use of vertical trellis systems for olive groves and 
vineyards and irrigation should be avoided as these are all detrimental to the biodiversity of 
the plots and the diversity of the landscape.
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Management of perennial crops in the 
Mediterranean mosaic landscape can contribute 
to maintaining or increasing the biodiversity of 
the area.
To achieve this aim, it is recommended to follow these steps:

1. Avoid intensifi cation of crops: land consolidation, use of vertical trellis systems for olive groves 
and vineyards and irrigation.

2. Avoid or limit the use of herbicides.

3. Maintain the herbaceous cover under the crops, at least during the critical breeding period (from 
the 1st of May to the 15th of July). Although it would be ideal for biodiversity to maintain it all 
year round (with grazing and mowing or cutting in autumn to prevent scrub encroachment).

4. Actively manage the vegetation at the plot edges and patches of natural vegetation to maintain 
and enhance their long-term conservation value.

5. Encourage livestock grazing both in herbaceous covers of the plots and in patches and edges 
of natural vegetation. 

6. Maintain in an optimal conservation status dry stone walls and huts or restore them.

7. Create new habitats for fauna and flora species, such as nest-boxes for birds and bats or small 
ponds for environmental use.

Old olive trees are living witnesses for more than 800 years of the story of this territory
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See also a separate document on  RBAPS Perennial crops in the Mediterranean 
mosaic landscape scores and recommended management.

Please visit our project website www.rbaps.eu for more details.

This document has been prepared by technicians from GAN-NIK as part of the RBAPS project (www.rbaps.
eu). If you have any comments or queries, please contact Asun Berastegi or Vanessa Clavería on 848420716 or 
by emailing aberastg@gan-nik.es. The RBAPS project is funded by the European Commission with co-funding 

provided by project partners and with support from The Heritage Council, Teagasc and the Department 
of Agriculture, Food and the Marine. Information provided in this document does not necessarily reflect 

thoughts or opinions of the funders.


