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Executive summary
This deliverable explains the implementation of the scrubland clearing pilot experiences
in La Rioja and Aragón.
The first section is a short introduction to the deliverable. The second section describes
the scrubland clearing activity in La Rioja, with a briefly description of the pilot experience
in the project proposed and the detailed description of the implemented pilot experience.
The third section presents a short summary of the monitoring and experimentation in the
scrubland clearing plots in La Rioja. The fourth and five sections reproduce the same
information from the scrubland clearing plots in Aragón. Finally, the sixth section
summarizes all the implementation activities related to the scrubland clearing pilot
experiences.
This deliverable presents the activities carried out to implement the action C1,
fundamental in the LIFE MIDMACC project. We have tried to define, from the global to
the concise, all the activities that have been carried out, up to now, and those that are
going to be carried out with more detailed in the next months, and where and how they
are going to be done.
This deliverable is finished with a delay of three months regarding the initial date of
delivery (June 2020). The main cause of this delay is attributable to the COVID19
pandemic that provoked a retard of about four months in all the field work needed to
finish implementation tasks, to perform all the inventories (vegetation, soil …) and to
conclude with the installation of the instruments needed for the monitoring tasks
(sensors, datallogers …).
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1. Introduction
One of the main objectives of the LIFE MIDMACC project is to promote adaptation to
climate change through the implementation and testing of different landscape
management measures in mid-mountain areas of Spain: scrubland clearing, forest
management and different assays in vineyards in three study areas (Aragón, La Rioja
and Catalonia).
The demonstrative activities have been performed in different pilot sites representative
of Mediterranean mid-mountain areas. In this report, we present the implementation
actions related to scrubland clearing activities carried out in La Rioja and Aragón. We
use a variety of scrubland areas in the Leza river Valley (La Rioja) and Aragón river
Valley (Aragón). In both sites, the selected areas are representative of the study cases
to be upscaled to the regional level and also replicable to other areas, with two main
objectives: to analyse the environmental implications for the climate change
conditions (water resources, soil erosion, soil quality and soil organic stocks, soil
moisture and air moisture and temperature, pasture quality and biodiversity) and to
evaluate the socio economic impacts on the economy of extensive farms.
Scrubland clearing: This measure is based on the elimination of scrubland in a specific
area to stimulate pasture regeneration, extensive livestock farming and fire risk
reduction. In La Rioja it has been carried out on two municipalities: one calcareous (San
Román de Cameros) and one siliceous (Ajamil), while in Aragon it has been only carried
out on calcareous substrate (La Garcipollera Research Station).
The report below presents the implementation action, the description and methods
employed (what, how, where and when) in both sub-actions (scrubland clearing in La
Rioja and Aragón) and briefly presents the monitoring program.
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2. Scrubland clearing in La Rioja
2.1 Description of the pilot experience in the project proposal
Sub-action C1.1 Scrubland clearing in La Rioja
The pilot experience will be implemented in the Leza river basin. The cumulative area of
scrubland cleared zones has increased from 20 ha in 1986 to 5,639.3 ha in 2017. La
Rioja Government will support this action, providing the information about the
different areas where scrubland clearing activities will be carried out. As stated in the
compromise letter included in Figure C1.2, the Government of La Rioja commits to give
up some of the plots with scrubland clearing in the 2019-2020 campaign to be pilot
experiences of the project. Based on previous experiences of the Government of La
Rioja in the area, the pilot experiences are planned as follows:
1. Complete scrubland clearing will be implemented in six plots of around 1-2 ha,
with similar conditions in location, altitude, orientation and scrubland structure.
Three plots will rely on siliceous soil and the other three in calcareous.
2. Each plot, after clearing, will be exposed to a different livestock load (i.e. high,
medium, low). The selection of each livestock load will be made in collaboration
with the livestock grazers of the area, in charge of the movement of the grazers.
Besides, some positioning chips will be put in a significant percentage of the
cattle to monitor their position in a more accurate way.
3. A plot with no intervention will also be delimited to monitor the site evolution with
no actuation (around 1-2 ha).
2.2 Description of the implemented pilot experience
The pilot experience has been implemented in the Leza river basin (La Rioja). Two study
areas have been selected located in the municipalities of San Román de Cameros and
Ajamil de Cameros. The reason to select two areas in the same valley is based in the
different lithologic conditions: calcareous (San Román de Cameros) and siliceous (Ajamil
de Cameros).
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The cumulative area of scrubland cleared zones during winter 2019-2020 by the
Government of La Rioja has been 20.1 ha in San Román de Cameros and 8.61 ha in
Ajamil (see Figure 1) with different clearing intensity: Two areas with high intensity, two
areas with medium and two with low intensity. In addition, the LIFE MIDMACC project
has carried out similar scrubland activity in two private areas due to the facilities to the
farmers and the accessibility to carry out the experimentation: in San Román 0.7 ha and
in Ajamil 3.6 ha. In total, scrubland clearing has been applied in a surface of 33 ha
in La Rioja. Figure 1 also indicates the clearing intensity of the different plots
(determined by the previous vegetation that has been eliminated): low, medium and high.
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Figure 1. Location of the scrubland clearing areas and control plots in San Román and Ajamil, carried out
La Rioja Government and the project LIFE MIDMACC. Clearing intensity has been also included: low,
medium and high.

In that sense, two areas, one in each site, have been selected to carry out the
monitoring program. Both study areas are private plots and the owners (Javier Lasanta
in San Román and Cristina Galilea in Ajamil) have collaborated with the project providing
the study area to implement the plots and the animals for the pilot experiments. The
selection of the plots and each livestock load have been made in collaboration with the
livestock grazers. Plots show similar condition in location, altitude, orientation, three of
them in calcareous lithology (San Román) and the others in siliceous lithology (Ajamil).
Likewise, control plots (with no intervention) have been selected in both areas (Figure 2
and Figure 9).
The clearing activities have been made following these requirements (among
others): (i) the maximum area to clear must be double the number of large animals units,
(ii) areas with more than 20% forest cannot be cleared, (iii) sectors with slope > 30%
cannot be cleared, (iv) trees and scrubs taller than 1.5-2 m must not to be removed (for
more information see Lasanta et al. 2016).
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In both areas, scrubland clearing activities were carried out during winter and spring
(2019-2020) (Figure 3, Figure 4, Figure 6 and Figure 7). After scrubland clearing, 12 subplots (10*10 m) were created to monitoring experiments with different livestock
load (3 replicates for each livestock) (n = 24 sub-plots): no livestock, low, medium and
high (Figure 2, Figure 9). In addition, areas with no intervention have been selected close
to the other plots with the same environmental conditions and vegetation structure. A plot
with no intervention has been selected in each site and delimited to monitor the site
evolution with no actuation (Figure 4, Figure 5 and Figure 8). In total 26 plots have been
selected, fenced and monitored in collaboration with the farmers and the Government
of La Rioja.
Four livestock pressure scenarios (Figure 2 and Figure 9), with three replications,
have been created for all the experimental sites:
A: Scrubland clearing with no livestock. The sub-plots were cleared but no animals
will be introduced in the plots during the project.
B: Scrubland clearing with low livestock pressure. The animal (four sheep) will be
introduced in the sub-plot once per year (spring, 72 hours).
C: Scrubland clearing with medium livestock pressure. The animal (four sheep) will
be introduced in the sub-plot twice per year (spring and autumn, 72 hours each
time).
D: Scrubland clearing with high livestock pressure. The animal (four sheep) will be
introduced in the sub-plot three times per year (spring, end of summer and autumn,
72 hours each time)
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Figure 2. Experimental design in San Román plots. 3 sub-plots per intervention have been created.

In addition, some positioning chips have been identified in the animals to carry out a
further step in our experimental plot scheme at slope and valley scale. At both scales,
the selected areas will be monitored since autumn 2020 with an Unmanned Aerial
Vehicle (UAV). Animal tracks, vegetation dynamics (from NDVI) and land
degradation will be observed through the analysis of the information obtained.
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Vegetation previous scrubland clearing in San Román was Buxus sempervirens,
Juniperus communis, Rosa g.r. canina and Genista scorpius. Herbaceous cover on
these pastures was 38% on average, ranging from 15.9 to 89.9% in the different
botanical communities. Brachypodium spp., Bromus erectus, Festuca rubra, Carex spp.,
and Aphyllanthes monspeliensis were the predominant grass species. Vegetation
previous scrubland clearing in Ajamil was mainly composed by Cistus laurifolius and
low density was observed. It is interesting to highlight that there are no previous
differences between the selected clearing plots (so our results won’t be conditioned
by the selection of the plots); but there are differences between the clearing areas and
the control plots (See Annex 8.1).

Figure 3. San Román de Cameros: Selected plot before scrubland clearing (Right) and preparation of the
monitoring sub-plots.

Figure 4. San Román de Cameros: Cleared selected plot (up) and Control plot (down).
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Figure 5. San Román de Cameros: Detail of the vegetation observed in the control monitoring sub-plot with
no intervention.

Figure 6. Ajamil: Selected plot after scrubland clearing (left) and preparation of the monitoring sub-plots
(right)

Figure 7. Ajamil: Cleared selected plots with fenced sub-plots (Photo: Cristina Galilea)
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Figure 8. Ajamil: Control selected plot to monitor the site evolution with no intervention (left) and detail of
the vegetation observed in the control monitoring sub-plot with no intervention.

Figure 9. Experimental design in Ajamil plots. 3 sub-plots per intervention have been created.
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Figure 10. Ajamil: Sub-plot after first season. It can be observed the conditions in the sub-plot with
livestock and without livestock.
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3. Monitoring and assessment in the scrubland
clearing plots in La Rioja
During the spring and summer 2020, the LIFE MIDMACC project has been working in
the monitoring and first experiments in the scrubland clearing pilot experiences following
the different sub-actions (C1.1 and C1.2.). Four main activities have been carried out
and briefly presented in this section.
1. In both sites, first livestock activities were carried out: at the end of June and
beginning of July and the second livestock activity at the end of August and
beginning of September. This activity corresponds to the late spring and late
summer seasons 2020 (Figure 11 and Figure 12).

Figure 11. Livestock in San Román plots. 1st July 2020 (first season). 4 sheep in each plot 72 h.

Figure 12. Livestock in Ajamil plots July 2020 (first season). 4 sheep in each plot 72 h.
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2. Installation of the instrumentation to control environmental variables: soil
moisture sensors, pluviometers and air moisture and temperature sensors (see
Figure 12 and Figure 14). The installation of the soil humidity sensors was done
in an identical way in both study areas (San Román and Ajamil). Two sensors
were installed for each type of experiment (none, low, medium and high livestock
pressure) to obtain two replicas. In this way, there is a U30-NRC Meteorological
Station HOBO USB datalogger where the soil moisture data from 8 plots (4
experiments with their two replicas) are recorded. Likewise, one datalogger was
installed in the control area with two soil moisture sensors. The soil humidity
probes are S-SMC M 005. Thus, 4 dataloggers and 20 soil humidity sensors were
installed in La Rioja. These probes, buried at 20 cm depth, are inserted in a
corrugated tube for protection, mainly to avoid being bitten by livestock. The
sensors are nailed in a vertical position at 20 cm depth, as recommended in the
installation manual.

Figure 13. Overview of the vegetation sampling and installation of soil moisture sensors in San Román.
June 2020.

We have also installed air temperature and relative humidity sensors (Tinytag
Plus 2 - TGP-4500) with measurement ranges of -25ºC-85ºC and 0-100%,
respectively. In order to have different replicas of both measurements, they were
installed inside the experimental plots, control plots and outside them, in shady
and well ventilated sites.
3. Soil sampling (Figure 15). At each sub-plot, three soil samples were sampled at
10 cm increments: 0 cm, 0-10 cm, 10-20 cm, 20-30 cm and 30-40 cm. We
collected systematically 3 soil samples per plot and depth. Subsamples (n=390)
were combined into one soil composite sample per plot and depth. In total 65
composite samples were collected in San Román and 65 in Ajamil (n=130). In
addition, bulk soil samples were collected to test soil moisture and bulk density
values.
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4. Vegetation sampling (Figure 15). Pasture production and quality and biodiversity.
To assess the pasture’s biodiversity, at each study site (Ajamil and San Román)
we sampled the vegetation growing inside each of the sub-plots set in the
scrubland clearing area submitted to different stocking rate: no grazing (A), low
(B), medium (C), and high (D). As a control, we also sampled the vegetation
growing in an area with the same environmental conditions and vegetation
structure but with no scrubland clearing intervention and no grazing activity (SD).
We recorded the surface covered by every species found inside 1*1 m quadrats
at each sub-plot in the scrubland clearing area (n=3 sub-plots per stocking rate *
3 quadrats= 36 quadrats) and in the control area (n=9 quadrats). Likewise, to
assess the pasture production and quality, we collected systematically the plants
growing in 60 x 60 cm areas close to each of the previously surveyed quadrats
(n=45 samples)(See Annexes).
5. Rainfall simulations tests. Preliminary rainfall simulation tests were carried out in
both areas, to check instrumentation, preliminary results and programme future
rainfall simulations. Rainfall simulations were carried out with a portable rainfall
simulator.

Figure 14. Instrumentation in the cleared plot in San Román without livestock and control plot in Ajamil:
pluviometer, soil moisture, air moisture and temperature sensors. Vegetation limited plots were also
observed.

Figure 15. San Román: Soil sampling soils (left) and first vegetation samplings (right) (June 2020).
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4. Scrubland clearing in Aragón
4.1 Description of the pilot experience in the project proposal
Sub-action C1.2 Scrubland clearing in Aragon
The pilot experience will be implemented in the Aísa Valley, a sub-basin of the Aragon
Valley and will be implemented in the same way as in La Rioja, planned as follows:
1. Complete scrubland clearing will be implemented in three plots of around 1-2 ha,
with similar conditions in location, altitude, orientation and scrubland structure.
The lithology in Aísa pilot experience is only calcareous. As such, only three plots
will be needed.
2. Each plot, after clearing, will be exposed to a different livestock load (i.e. high,
medium, low). The selection of each livestock load will be made in collaboration
with the livestock grazers of the area, in charge of the movement of the grazers.
Furthermore, some positioning chips will be put in a significant percentage of the
cattle to monitor their position in a more accurate way.
3. A plot with no intervention will also be delimited to monitor the site evolution with
no actuation (around 1-2 ha).

The experiences will be implemented in private parcels of farmers interested in these
actions. Also, the livestock farmers association OVIARAGON have shown their high
interest in participating in this action. As such, a close collaboration with this key actor is
guaranteed to develop efficient planned pilot experiences with the necessary livestock
pressure to be sustained on time.
4.2 Description of the implemented pilot experience
The pilot experience has been implemented in La Garcipollera Research Station (Central
Pyrenees, Huesca, Spain). This experimental farm is dedicated to the study of mountain
agriculture and livestock. It has about 14 hectares of meadow, and all kinds of livestock
facilities, as well as two experimental herds, one of about 200 heads (cows) and the
second one about 300 sheep.
As it was explained in the first deliverable (action A2) and it was already informed to the
European Commission and accepted by the EC, LIFE MIDMACC decided to modify the
location of the pilot plots to La Garcipollera Research Station managed by the Aragón
Government. However, it should be highlighted that the objectives and monitoring will be
the same that the ones included in the proposal. With this change, the scrubland clearing
measurements have been favoured by the Aragón Government, which has carried out
the clearing activities and provided the livestock for the pilot experiences. In addition, it
should be also highlighted that the studies carried out at the Aisa Valley will be continue
during the LIFE MIDMACC project, based on the upscaling and eco-hydrological
modelling (action C5).
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The clearing activities were carried out at the end 2019 and at the beginning of 2020 at
“La Garcipollera” Research Station. In the area, 2 areas with 3.3 ha and 0.24 ha have
been cleared, but only one plot has been selected to carry out the monitoring program
(Figure 16) due to the accessibility and facilities provided by La Garcipollera Research
Station. This supposed a small modification from the initial proposal (where it was stated
that three plots of 1-2 ha would be made), but the project is based on the support of the
Government of Aragon, and it was the best way to carry out our proposal. However,
neither the objectives, methodology nor the monitoring program will be modified from the
proposal and the results will be the same as initially programmed. The study area is
public and the Government of Aragón allowed us the experimentation in the different
cleared areas. Animals were provided by La Garcipollera Research Station.

Figure 16. Location of the scrubland clearing areas in La Garcipollera, carried out by Aragon Government.

Between the cleared areas, one plot has been selected in calcareous soils and 12 subplots were created to monitoring experiments with different livestock load (3 replicated
for each livestock): no livestock, low, medium and high. In addition, one plot with no
intervention has been selected to monitor the site evolution with no actuation close to
the managed area (Figure 17, Figure 18 and Figure 19,).
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Figure 17. Location of the scrubland clearing areas in La Garcipollera, carried out by Aragon Government.

Four livestock pressure scenarios (Figure 17), with three replications, have been
created for all the experimental sites:
A: Scrubland clearing with no livestock. The sub-plots were cleared but no animals
will be introduced in the plots during the project.
B: Scrubland clearing with low livestock pressure. The animal (four sheep) will be
introduced in the sub-plot once per year (spring, 72 hours).
C: Scrubland clearing with medium livestock pressure. The animal (four sheep) will
be introduced in the sub-plot twice per year (spring and autumn, 72 hours each time).
D: Scrubland clearing with high livestock pressure. The animal (four sheep) will be
introduced in the sub-plot three times per year (spring, end of summer and autumn, 72
hours each time)
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In addition, some positioning chips have been identified in the animals to carry out a
further step in our experimental plot scheme at slope scale. The selected area will be
monitored since autumn 2020 with an Unmanned Aerial Vehicle (UAV). Animal tracks,
vegetation dynamics (from NDVI) and land degradation will be observed through the
analysis of the information obtained.
Vegetation previous scrubland clearing was Buxus sempervirens, Juniperus communis,
and Genista scorpius. Hemichryptophytes dominate the plant community in all the
stocking rate treatments. Brachypodium spp., Bromus erectus, Festuca rubra, Carex
spp., and Aphyllanthes monspeliensis were the predominant grass species (Figure 19).
It is interesting to highlight that there are no previous differences between the selected
clearing plots (so our results won’t be conditioned by the selection of the plots); but there
are differences between the clearing areas and the control plots (See Annex 8.1).

Figure 18. Overview of the selected scrubland plot before and after clearing in La Garcipollera (December
2020).

Figure 19. Detailed vegetation before and after scrubland clearing in La Garcipollera.
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5. Monitoring and experimentation in the scrubland
clearing plots in Aragón
During the spring and summer 2020 the LIFE MIDMACC has been working in the
monitoring and first experiments in the different sub-actions (C1.1 and C1.2.). Three
main activities have been carried out.
1. In La Garcipollera Research station, first livestock activity was carried out in June
2020 and the second livestock activity was carried out at the beginning of
September. This activity corresponds to the late spring and late summer seasons
2020 (see Figure 20).

Figure 20. Livestock in La Garcipollera plots June 2020 (First season). 4 sheep in each plot 72 h. It can be
observed the effects of plots with and without livestock.

2. Installation of the instrumentation to control environmental variables: soil
moisture sensors, pluviometers and air moisture and temperature sensors. The
installation of the soil humidity sensors was done in a similar way that the one
carried out in La Rioja. Two sensors were installed for each experiment (none,
low, medium and high livestock pressure) to obtain two replicas (Figure 21) A
U30-NRC Meteorological Station HOBO USB datalogger was installed and the
soil moisture data from 8 plots (4 experiments with their two replicas) were
installed. Likewise, one datalogger was installed in the control area with two soil
moisture sensors. The soil humidity probes are S-SMC M 005. Thus, 2
dataloggers and 10 soil humidity sensors were installed in Aragón. These probes,
buried at 20 cm depth, are inserted in a corrugated tube for protection, mainly to
avoid being bitten by livestock. The sensors are nailed in a vertical position at 20
cm depth, as recommended in the installation manual. We have also installed air
temperature and relative humidity sensors (Tinytag Plus 2 - TGP-4500) with
measurement ranges of -25ºC-85ºC and 0-100%, respectively. In order to have
different replicas of both measurements, they were installed inside the
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experimental plots, control plots and outside them, in shady and well ventilated
sites.

Figure 21. Instrumentation in the scrubland cleared sub-plots in La Garcipollera: soil moisture and air
moisture and temperature sensors.

3. Soil sampling (Figure 22). At each sub-plot, three soil samples were sampled at
10 cm increments: 0 cm, 0-10 cm, 10-20 cm, 20-30 cm and 30-40 cm. We
collected systematically 3 soil samples per plot and depth. Subsamples (n=195)
were combined into one soil composite sample per plot and depth. In total 65
composite samples were collected (n=650). In addition, bulk soil samples were
collected to test soil moisture and bulk density values

Figure 22. Soil samplings in La Garcipollera plots in May 2020.

4. Vegetation sampling. Pasture production and quality and biodiversity. To assess
the pasture’s biodiversity, we sampled the vegetation growing inside each of the
sub-plots set in the scrubland clearing area submitted to different stocking rate:
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no grazing, low, medium and high. As a control, we also sampled the vegetation
growing in an area with the same environmental conditions and vegetation
structure but with no scrubland clearing intervention and no grazing activity. We
recorded the surface covered by every species found inside 1*1 m quadrats at
each sub-plot in the scrubland clearing area (n=3 sub-plots per stocking rate * 3
quadrats= 36 quadrats) and in the control area (n=9 quadrats). We also tested
for differences per treatment the number of species, species composition and the
area covered per lifeform. To assess the pasture production and quality, we
collected systematically the plants growing in 50 x 50 cm areas close to each of
the previously surveyed quadrats (n=45 samples).
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6. Conclusions
One of the main objectives of this deliverable is the presentation and description of the
implementation action: C.1. Climate change adaptation measure: scrubland clearing.
During the previous action A.2., the localization of the pilot experiences was successfully
fulfilled in all the study areas: La Rioja (Leza river valley, San Román and Ajamil) and
Aragón (Aragón river valley, La Garcipollera). In the case of Aragón, in the initial proposal
two valleys were selected, however, as it was explained, finally the experimental plots
have been carried out only in La Garcipollera Research Station.
Sub-action C.1.1. Scrubland clearing in La Rioja.
- Scrubland clearing was carried out in San Román and Ajamil municipalities both by
the Government of La Rioja and LIFE MIDMACC project. In San Román, 20.1 ha
and in Ajamil 8.61 ha have been cleared by the Regional Government. In addition,
in San Román, approximately 1 ha and in Ajamil 3.5 ha were cleared by the LIFE
MIDMACC project to the instrumentation and monitoring study.
- Two plots were selected to carry out the monitoring program. In each site, 12 subplots (10*10 m) were fenced to carry out the monitoring experiments with different
livestock loads (n=24).
- Areas with no clearing have been selected and a sub-plot has been fenced and
monitored in both sites (n=2)
Sub-action C.1.2. Scrubland clearing in Aragón
- Scrubland clearing was carried out in La Garcipollera Research station. 2 areas with
3.3 ha and 0.24 ha have been completely cleared.
- One area was selected to carry out the monitoring program. In this area, 12 subplots (10*10m) were fenced to carry out the monitoring experiments with different
livestock loads (n=12)
- An area with no clearing has been selected and a sub-plot has been fenced and
monitored (n=1)
Sub-action C.1.3. Scrubland clearing monitoring
- Four livestock pressure were selected in all the sites: no livestock pressure, low
pasture pressure (once per year), medium pasture pressure (twice per year) and
high pasture pressure (three times per year). In each time, four sheep will be during
72 hours in the sub-plots. First and second season have been carried out in late
spring and late summer in all the sites.
- After the implementation of the pilot experiences, some monitoring activities have
already been carried out: (i) instrumentation to control climatic and environmental
variables (soil moisture, air moisture and temperature, and precipitation); (ii) first soil
samplings in all the sites and all the plots to know the initial conditions after clearing
and before livestock pressure; (iii) vegetation samplings to estimate pasture
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production and quality and biodiversity); and some preliminary rainfall simulation
experiments to test the hydrological and erosion response (simulations campaign
will be carried out in September-October 2020).
Finally, and in spite of the changes already presented in A2 and in C1 actions, the
activities defined in the proposal have been successfully completed: selection of the
study areas, implementation of scrubland clearings and start on the monitoring program,
being a perfect starting point for the future work defined in the LIFE MIDMACC project.
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8. Annexes
8.1. Annex 1. Vegetation sampling. Pasture production and quality, and
biodiversity
To assess the pasture’s biodiversity, at each study site (Ajamil and San Román) we
sampled the vegetation growing inside each of the sub-plots set in the scrubland clearing
area submitted to different stocking rate: no grazing (A), low (B), medium (C), and high
(D). As a control, we also sampled the vegetation growing in an area with the same
environmental conditions and vegetation structure but with no scrubland clearing
intervention and no grazing activity (SD). We recorded the surface covered by every
species found inside 1*1 m quadrats at each sub-plot in the scrubland clearing area (n=3
sub-plots per stocking rate * 3 quadrats= 36 quadrats) and in the control area (n=9
quadrats). We found a total of 74 herbaceous species and 17 woody species in Ajamil,
and a total of 95 herbaceous species and 14 woody species in San Román (Table 1).
We also tested for differences per treatment (A, B, C, D and SD) in the number of
species, species composition and the area covered by each lifeform.
To assess the pasture production and quality, we collected systematically the plants
growing in 60 x 60 cm areas close to each of the previously surveyed quadrats (n=45
samples). We could collect samples only in San Román, since the plants in Ajamil were
parched. Samples were divided into herbaceous and woody species separately. The
sample processing is still in progress. Samples are being cleaned (discarding the litter),
and dried in a stove at 65ºC during 48 hours. Then, they are being weighed to estimate
the dry biomass production. All the samples will be grinded to a particle size of <1 mm
to assess the pasture quality by analysing the content of proteins and fibers.
Table 1. List of herbaceous and woody species found in La Rioja (Ajamil and San Román).

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Herbaceous species
Achillea millefolium
Acinos arvensis
Aegilops geniculata
Agrimonia eupatoria
Agrostis castellana
Agrostis stolonifera
Aira caryophyllea
Allium sphaerocephalon
Anacamptis pyramidalis
Anagallis arvensis
Anthemis arvensis
Anthoxanthum odoratum
Arenaria serpyllifolia
Avenula pratensis sbsp. Iberica
Bellis perennis
Bituminaria bituminosa
Blackstonia perfoliata
Brachypodium phoenicoides
Brachypodium pinnatum

Family
Asteraceae
Lamiaceae
Poaceae
Rosaceae
Poaceae
Poaceae
Poaceae
Lilliaceae
Orchidaceae
Primulaceae
Asteraceae
Poaceae
Caryophyllaceae
Poaceae
Asteraceae
Fabaceae
Gentianaceae
Poaceae
Poaceae

Ajamil
+
+
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San Roman
+
+
+

+
+
+
+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

Brachypodium retusum
Briza media
Bromus erectus
Bromus hordeaceus
Bromus sterilis
Capsella bursapastoris
Carduncellus monspeliensium
Carex flacca
Carex humilis
Carum verticillatum
Catananche caerulea
Centaurea calcitrapa
Centaurea jacea
Centaurea scabiosa
Centaurium erythraea
Cephalaria leucantha
Cephalenthera damasonium
Cerastium fontanum
Cirsium arvense
Cirsium eriphorum
Convolvulus arvensis
Coronilla scorpioides
Crepis capillaris
Crepis nicaensis
Cuscuta epithymum
Cynosurus cristatus
Dactylis glomerata
Danthonia decumbens
Daucus carota
Dianthus armeria
Echium asperrinium
Echium vulgare
Erodium ciconium
Eryngium campestre
Festuca arundinacea
Festuca rubra
Filago pyramidata
Filipendula vulgaris
Galium lucidum
Galium verum
Geranium molle
Geum sylvaticum
Hieracium pilosella
Hordeum murinum
Hypericum perforatum
Hypochaeris radicata
Leontodon hispidus
Leucanthemum vulgare
Lolium perenne
Lotus corniculatus
Malva sylvestris
Medicago lupulina

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Brassicaceae
Asteraceae
Cyperaceae
Cyperaceae
Apiaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Gentianaceae
Dipsacaceae
Orchidaceae
Caryophyllaceae
Asteraceae
Asteraceae
Convolvulaceae
Fabaceae
Asteraceae
Asteraceae
Cuscutaceae
Poaceae
Poaceae
Poaceae
Apiaceae
Caryophyllaceae
Boraginaceae
Boraginaceae
Geraniaceae
Apiaceae
Poaceae
Poaceae
Asteraceae
Rosaceae
Rubiaceae
Rubiaceae
Geraniaceae
Rosaceae
Asteraceae
Poaceae
Clusiaceae
Asteraceae
Asteraceae
Asteraceae
Poaceae
Fabaceae
Malvaceae
Fabaceae
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+
+
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+
+
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+
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+
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+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

28

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

Medicago orbicularis
Medicago sativa
Melilotus sulcatus
Muscari comosum
Onobrychis argentea subsp hispanica
Orobanche sp
Pallenis spinosa
Phleum pratense
Phyteuma orbiculare
Picris hieracioides
Pimpinella saxifraga
Plantago lanceolata
Plantago media
Poa bulbosa
Poa pratensis
Polygala vulgaris
Polygonum aviculare
Potentilla cinerea
Potentilla erecta
Potentilla montana
Potentilla reptans
Prunella laciniata
Prunella vulgaris
Pteridium aquilinum
Ranunculus bulbosus
Rhinanthus mediterraneus
Rumex crispus
Salvia verbenaca
Sanguisorba minor
Scabiosa columbaria
Sedum sediforme
Senecio jacobaea
Sherardia arvensis
Silene vulgaris
Stellaria graminea
Taraxacum officinale
Tragopogon dubius
Trifolium angustifolium
Trifolium campestre
Trifolium pratense
Trifolium repens
Trifolium striatum
Trifolium strictum
Trisetum flavescens
Verbena officinalis
Veronica chamaedrys
Veronica officinalis
Vicia orobus
Vicia peregrina
Vicia sativa
Viola sylvestris
Vulpia bromoides

Fabaceae
Fabaceae
Fabaceae
Liliaceae
Fabaceae
Orobanchaceae
Asteraceae
Poaceae
Campanulaceae
Asteraceae
Apiaceae
Plantaginaceae
Plantaginaceae
Poaceae
Poaceae
Polygalaceae
Polygonaceae
Rosaceae
Rosaceae
Rosaceae
Rosaceae
Lamiaceae
Lamiaceae
Dennstaedtiaceae
Ranunculaceae
Scrophulariaceae
Polygonaceae
Lamiaceae
Rosaceae
Dipsacaceae
Crassulaceae
Asteraceae
Rubiaceae
Caryophyllaceae
Caryophyllaceae
Asteraceae
Asteraceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Poaceae
Verbenaceae
Scrophulariaceae
Scrophulariaceae
Fabaceae
Fabaceae
Fabaceae
Violaceae
Poaceae
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+
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

Woody species
Acer monspessulanum
Calluna vulgaris
Cistus laurifolius
Coronilla minima
Crataegus monogyna
Dianthus carthusianorum
Genista hispanica s. occidentalis
Genista sagittalis
Genista scorpius
Genista tinctoria
Helianthemum apenninum
Helianthemum nummularium
Helianthemum oelandicum s. incanum
Juniperus communis
Linum narbonense
Ononis spinosa
Prunus spinosa
Quercus sp. (seedling)
Rosa sp
Rubus ulmifolius
Teucrium chamaedrys
Thymus praecox
Viburnum lantana

Family
Sapindaceae
Ericaceae
Cistaceae
Fabaceae
Rosaceae
Caryophyllaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Cistaceae
Cistaceae
Cistaceae
Cupressaceae
Linaceae
Fabaceae
Rosaceae
Fagaceae
Rosaceae
Rosaceae
Lamiaceae
Lamiaceae
Caprifoliaceae

Ajamil

San Román
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+

+
+
+
+
+
+
+
+
+

In Ajamil, we found significantly more herbaceous species and woody species in the
areas with no scrubland clearing intervention (Figure 23). Among the sub-plots set in the
scrubland clearing area, we did not find significant differences in the number of species
between stocking rate treatments (Figure 23). The same way, species composition is
more similar between the subplots inside the scrubland clearing area than between them
and the non-cleared area (Figure 24). All the sub-plots in the scrubland clearing area
were dominated by therophytes and hemichryptophytes, while the non-cleared area was
dominated by nanophanerophytes (Figure 25).
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Figure 23. Mean species richness per stocking rate treatment in the scrubland clearing area (A: no
grazing, B: low, C: medium, D: high) and in the non-cleared area with no grazing (SD) for herbaceous and
woody species separately in Ajamil. Different letters indicate significant differences when p<0.05.

Figure 24. Mean Sorensen index of similarity in species composition for each pair of stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the
non-cleared area with no grazing (SD) in Ajamil. Higher values in the index indicate a higher
similarity in species composition and viceversa.

Figure 25. Percentage of surface covered by each plant lifeform classification (chamaephytes, geophytes,
hemichryptophytes, macrophanerophytes, nanophanerophytes and therophytes) at each stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared
area with no grazing (SD) in Ajamil.

Deliverable 6. Implementation of the scrubland clearing pilot experiences

31

In San Román, we did not find significant differences between the stocking rate
treatments for herbaceous species, but found significantly more woody species
in the areas with no scrubland clearing intervention (Figure 26). The same way,
species composition is more similar between the subplots inside the scrubland
clearing area than between them and the non-cleared area (Figure 27).
Hemichryptophytes dominate the plant community in all the stocking rate
treatments, but we could observe differences between the scrubland clearing
area and the non-cleared area regarding therophytes, macrophanerophytes and
nanophanerophytes (Figure 28). While therophytes are more widespread in the
scrubland clearing area than in the non-cleared one, woody species as
macrophanerophytes and nanophanerophytes are almost absent in the
scrubland clearing area.

Figure 26. Mean species richness per stocking rate treatment in the scrubland clearing area (A: no
grazing, B: low, C: medium, D: high) and in the non-cleared area with no grazing (SD) for herbaceous and
woody species separately in San Román. Different letters indicate significant differences when p<0.05.
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Figure 27. Mean Sorensen index of similarity in species composition for each pair of stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared
area with no grazing (SD) in San Román. Higher values in the index indicate a higher similarity in species
composition and viceversa.

Figure 28. Percentage of surface covered by each plant lifeform classification (chamaephytes, geophytes,
hemichryptophytes, macrophanerophytes, nanophanerophytes and therophytes) at each stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared
area with no grazing (SD) in San Román.
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To assess the pasture’s biodiversity, we sampled the vegetation growing inside each of
the sub-plots set in the scrubland clearing area submitted to different stocking rate: no
grazing (A),low (B), medium (C), high (D). As a control, we also sampled the vegetation
growing in an area with the same environmental conditions and vegetation structure but
with no scrubland clearing intervention and no grazing activity (SD).We recorded the
surface covered by every species found inside 1*1 m quadrats at each sub-plot in the
scrubland clearing area(n=3 sub-plots per stocking rate * 3 quadrats= 36 quadrats)and
in the control area (n=9 quadrats).We found a total of 85 herbaceous species and 24
woody species (Table 2).We also tested for differences per treatment (A, B, C, D and
SD) in number of species, species composition and the area covered per lifeform.
To assess the pasture production and quality, we collected systematically the plants
growing in 50 x 50 cm areas close to each of the previously surveyed quadrats (n=45
samples). Samples were divided into herbaceous and woody species separately.
Samples were cleaned (discarding the litter), and dried in a stove at 65ºC during 48
hours. Then, they were weighed to estimate the dry biomass production (woody species
biomass has not been estimated yet). All the samples are being grinded to a particle size
of <1 mm to assess the pasture quality by analysing the content of proteins and fibers.
Table 2. List of herbaceous and woody species found in Aragón (La Garcipollera).

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Herbaceous species
Acinos arvensis
Agrimonia eupatoria
Aithaea hirsuta
Allium vineale
Anacamptis pyramidalis
Anagallis arvensis
Anthriscus silvestris
Aphyllanthes monspeliensis
Arenaria serpyllifolia
Avenula pratensis
Bellis perennis
Blackstonia perfoliata
Brachypodium pinnatum
Briza media
Bromus erectus
Carduncellus mittisimus
Carex flacca
Carex flava
Centaurea nigra
Centaurium erythraea
Centaurium tennuiflorus
Cephalaria leucantha
Cerastium fontanum
Cerastium ramosissimum
Cirsium arvense

Family
Lamiaceae
Rosaceae
Malvaceae
Lilliaceae
Orchidaceae
Primulaceae
Apiaceae
Asparagaceae
Caryophyllaceae
Poaceae
Asteraceae
Gentianaceae
Poaceae
Poaceae
Poaceae
Asteraceae
Cyperaceae
Cyperaceae
Asteraceae
Gentianaceae
Gentianaceae
Dipsacaceae
Caryophyllaceae
Caryophyllaceae
Asteraceae
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

Cirsium vulgare
Clinopodium vulgare
Convolvulus arvensis
Coronilla scorpioides
Crepis vesicaria
Dactylis glomerata
Daucus carota
Desmazeria rigida
Eryngium campestre
Euphorbia exigua
Festuca arundinacea
Festuca rubra
Galium cf spurium
Galium lucidum
Galium verum
Geranium dissectum
Globularia vulgaris
Gymnadenia conopsea
Hieracium pilosella
Hypericum perforatum
Hypochaeris radicata
Jasonia tuberosa
Leucanthemum vulgare
Linum catharticum
Linum viscosum
Lolium rigidum
Lotus corniculatus
Medicago lupulina
Medicago minima
Medicago sativa
Muscari comosum
Ophrys apifera
Ophrys scolopax
Pethroragia prolifera
Phalaris minor
Plantago lanceolata
Plantago media
Poa bulbosa
Poa pratensis
Polygala vulgaris
Potentilla reptans
Prunella laciniata
Prunella vulgaris
Ranunculus bulbosus
Rhinanthus mediterraneus

Asteraceae
Lamiaceae
Convolvulaceae
Fabaceae
Asteraceae
Poaceae
Apiaceae
Poaceae
Apiaceae
Euphorbiaceae
Poaceae
Poaceae
Rubiaceae
Rubiaceae
Rubiaceae
Geraniaceae
Globulariaceae
Orchidaceae
Asteraceae
Clusiaceae
Asteraceae
Asteraceae
Asteraceae
Linaceae
Linaceae
Poaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Liliaceae
Orchidaceae
Orchidaceae
Caryophyllaceae
Poaceae
Plantaginaceae
Plantaginaceae
Poaceae
Poaceae
Polygalaceae
Rosaceae
Lamiaceae
Lamiaceae
Ranunculaceae
Scrophulariaceae
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71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

Sanguisorba minor
Scabiosa columbaria
Senecio jacobaea
Senecio vulgaris
Silene vulgaris
Tetragonolobus maritimus
Thalictrum tuberossum
Tragopogon pratensis
Trifolium campestre
Trifolium montanum
Trifolium pratense
Trifolium repens
Veronica chamaedrys
Vicia sepium
Viola sylvestris
Woody species
Acer campestris (seedling)
Berberis vulgaris
Buxus sempervirens
Clemais vitalba
Cornus sanguinea
Coronilla minima
Crataegus monogyna
Dianthus pungens subsp hispanicus
Dorycnium pentaphyllum
Fraxinus angustifolia
Genista scorpius
Helianthemum nummularium
Juniperus communis
Linum campanulatum
Linum narbonense
Ononis spinosa
Prunus spinosa
Rosa agrestis
Rosa canina
Rubia peregrina
Rubus caesius
Rubus ulmifolius
Teucrium pyrenaicum subsp guarensis
Thymus vulgaris

Rosaceae
Dipsacaceae
Asteraceae
Asteraceae
Caryophyllaceae
Fabaceae
Ranunculaceae
Asteraceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Scrophulariaceae
Fabaceae
Violaceae
Family
Sapindaceae
Berberidaceae
Buxaceae
Ranunculaceae
Cornaceae
Fabaceae
Rosaceae
Caryophyllaceae
Fabaceae
Oleaceae
Fabaceae
Cistaceae
Cupressaceae
Linaceae
Linaceae
Fabaceae
Rosaceae
Rosaceae
Rosaceae
Rubiaceae
Rosaceae
Rosaceae
Lamiaceae
Lamiaceae

In La Garcipollera, we found significant differences in herbaceous species
richness between the scrubland clearing area and the non-cleared area, being
lower in the latter (Figure 29). We did not find significant differences in woody
species richness between any of the sub-plots. Although there are no significant
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differences in species composition between the stocking rate treatments in the
scrubland clearing area, it seems to be different from the species composition in
the non-cleared area (Figure 30). Hemichryptophytes dominate the plant
community in all the stocking rate treatments, but we could observe differences
between the scrubland clearing area and the non-cleared area regarding the
coverage of therophytes and nanophanerophytes (Figure 31).

Figure 29. Mean species richness per stocking rate treatment in the scrubland clearing area (A: no
grazing, B: low, C: medium, D: high) and in the non-cleared area with no grazing (SD) for herbaceous and
woody species separately in La Garcipollera. Different letters indicate significant differences when p<0.05.

Figure 30. Mean Sorensen index of similarity in species composition for each pair of stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared
area with no grazing (SD) in La Garcipollera. Higher values in the index indicate a higher similarity in
species composition and viceversa.
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Figure 31. Percentage of surface covered by each plant lifeform classification (chamaephytes, geophytes,
hemichryptophytes, macrophanerophytes, nanophanerophytes and therophytes) at each stocking rate
treatment in the scrubland clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared
area with no grazing (SD) in La Garcipollera.

Regarding the pasture production in La Garcipollera, we did not find significant
differences in the dry biomass of the herbaceous species (Figure 32)

Figure 32. Mean dry biomass (kg/ha) of herbaceous species per stocking rate treatment in the scrubland
clearing area (A: no grazing, B: low, C: medium, D: high) and in the non-cleared area with no grazing (SD)
in La Garcipollera. Significant differences between stocking rate treatments when p<0.05.
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