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Abstract 

The purpose of this report was to describe and to evaluate the current overall conditions 

of rangelands of Menikio mountain, and to provide an analytical description of 

methodologies for implementing innovative management strategies. In the study area 

there are 80 wild horses grazing throughout the year and 550 transhumant beef cattle 

grazing for a period of 6 months. Floristic composition of the study area was determined, 

as well as the grazing capacity and the current stocking rate, while the rangeland 

condition was evaluated. Based on those data it was ascertained that the rangelands in 

the targeted area are degraded due to overgrazing. To combat further degradation 

immediate restoration practices are required. These include actions to increase carrying 

capacity through rangeland vegetation improvements (combating unpalatable species, 

seeding), as well as moving the cattle flocks to available rangeland resources in 

neighbouring locations during the restoration process. Destocking of cattle when the 

restoration actions will be completed is also required. 
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Definitions 
 

Animal unit (AU): An AU is a 450 kg of grazing animal (cattle). In other words, a 
450 kg cow equals  1 AU. A sheep or a goat equal 0.20 of an AU. 
 

Animal unit month (AUM): the amount of forage an AU can eat in a month. A 
ruminant consumes about 3% of its body weight each day. Therefore, AUM equals 

405 kg of forage (450 kg of animal × 3% × 30 days = 405 kg). 
 
Browsing: the consumption of leaves and twigs from woody plants such as shrubs 

and trees by animals.  
 

Carrying (grazing) capacity: the maximum number of grazing animals that can 
be supported in a rangeland while maintaining or even improving the vegetation and 
other environmental resources such as soil and water, for a period of time.  

 
Grazing: the consumption of aboveground material of any herbaceous plant forage 

(grasses, legumes, and forbs) by animals. 
 
Grazing period: the time span during which grazing occurs. 

 
Grazing Frequency: the number of times a plant or rangeland is defoliated (grazed) 

in a growing season and the recovery period between defoliation events. 
 
Plant cover: the percentage of area covered by living plants 

 
Rangeland: type of land on which the natural vegetation is dominated by grasses, 

forbs and shrubs and the land is managed as a natural ecosystem. Rangelands are 
the principle grazing areas for wildlife and livestock 

 
Rangeland management: a distinct scientific discipline founded on ecological 
principles. It involves the sustainable use of rangelands to meet the diverse needs 

and desires of the society. 
 

Species composition: the proportion of various plant species in relation to the total 
of a given area 
 

Stocking rate: the number of animals grazing an area of land for a specified period. 
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1. Introduction 
 

1.1 Purpose and needs 

The purpose of this rangeland status and evaluation is to establish a baseline study that describes 

the current overall conditions of rangelands and grazing areas of Menikio mountain. This report 

shall be used to generate specific guidelines for the management in terms of maintenance and or 

restoration of the designated grazing area. Strategies for grassland sustainability to protect 

biodiversity and conserve local feed resources for wild horses and livestock will be presented. 

Proper management of rangeland resources promotes the long-term resilience and sustainability 

of ecosystem conditions, which leads to improved water and nutrient cycles, improved plant 

community biodiversity and production, healthier native vegetation and vegetative cover, and 

adequate forage reserves to ensure rangeland health. In addition, well-managed rangelands lead to 

healthier and more productive livestock, improved wildlife habitat for deer and wild horse, 

improved watershed conditions, better protection of critical cultural and natural resources 

important for tourism, and sustainable management of Menikio resources while providing a 

profitable operation for individual permittees. 

 

1.2 Goals and objectives 

The following specific goals and objectives have been developed by the Program to achieve the 

overall mission and vision statements. 

 

GOAL 1: Maintain Ecosystem Health on Rangelands and Use Livestock Strategies to Promote 

Rangeland Health  

• Implement Best Management Practices (BMPs) to enhance and maintain a diversity of range 

conditions, maintain sustainable vegetation communities. 

• Use BMPs such as grazing rotation and vegetation management to assure an abundance of available 

forage for livestock and wildlife. 

• Retain rangeland in its natural state when the recreational, cultural, aesthetic, or traditional values 

of the rangeland represent the highest and best use of the land. 

• Use grazing strategies to improve native plant and animal habitats, including threatened, 

endangered, special status, and culturally important species, for wildlife, fisheries, recreation, 

aesthetic, cultural and other traditional values. 

• Consider wildlife habitat patch size and fragmentations when designing vegetation management 

projects. 

• Consider wildlife friendly fencing to reduce the impacts in sensitive areas. 

 

GOAL 2: Manage Rangelands to Protect Soils, Water, Riparian Areas, Prevent Erosion, and 

Control the Spread of Invasive Species on Rangelands 

• Protect range resources by managing vegetation, improving ground cover, and vegetation vigor, 

protecting soils through native grass re-seeding, and regulating water run-off to minimize soil 

erosion. 

• Re-establish and enhance native plant species palatable to livestock and wildlife in disturbed areas. 
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• Implement deferred rotation grazing system to increase the retention of soil moisture and increase 

the duration and magnitude of water availability. 

 

GOAL 3: Protect Natural Resources through Monitoring, Compliance, and Enforcement 

• Assess ecological site trends and biotic integrity through the establishment and implementation of 

monitoring systems and protocols to assess or classify plant community composition, change in 

vegetation, forage utilization, soil and site stability, hydrologic function. 

• Increase enforcement of grazing permit compliance to reduce the amount of heavy grazing, to 

improve forage for livestock, big game and other wildlife and also for the protection of desired 

plant species and riparian areas. 

• Establish compliance procedures that will require permittees to monitor and document locations of 

livestock and forage utilization on their range units throughout the grazing season. 

 

1.3 Rangeland ecosystems: goods and services provided 

Rangelands are the principle grazing areas for wildlife and livestock. Livestock grazing is the main 

use of rangelands, but the term "rangeland" is not synonymous with "grazing lands. The latter 

include any vegetated land that is grazed (www.fao.org). There are areas of rangelands that are not 

grazed and there are grazed areas that are not rangelands (e.g. forests, artificial pastures, temporary 

grasslands, stable grazing in cereal field crops).  

Rangeland ecosystems support great biodiversity and provide economic, environmental, and 

recreational resources. People around the globe enjoy the multiple goods and services derived from 

rangeland ecosystems; forage production, wildlife and wildlife habitat, clean water, clean air, open 

spaces, global warming mitigation, recreational uses, and food and fiber production. The main goal 

of rangeland management is to sustain these ecosystems and the benefits they provide not only for 

now but also for the benefit of future generations. 

 

1.4 Rangeland management 

Rangeland management is a distinct scientific discipline founded on ecological principles. It 

involves the sustainable use of rangelands to meet the diverse needs and desires of the society. 

Rangeland management differs significantly from agricultural management because rangeland 

plants and animals are not managed in isolation or solely for production purposes. Management 

decisions about rangelands are made with ecological properties in mind, such as soil health, 

vegetation, wildlife, and water quality. Range managers also need to consider the multiple uses of 

rangelands including livestock production, recreation opportunities, wildlife habitat or secondary 

products of rangelands (medicinal and aromatic plants, mushrooms, honey, edible greens, fruits 

etc). Rangelands are conserved using sustainable management tools including livestock grazing 

management. 
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Figure 1: The physical production system in rangelands (adapted from Hacker et al. 2005) 

 

Rangeland management plans are considered as most effective tools for sustainable rangeland 

management and should be implemented for 7 years.  

Rangeland management is a complex science, but basic concepts can be communicated to land 

managers, local authorities, stakeholders and policy makers to help understand how the system 

works and how to maximize ecological, societal and financial benefits. Despite management 

decisions are based on scientific principles, there are no pre-determined solutions that can be 

applied to all rangeland ecosystems. Becoming familiar with various land topography and soil 

elements, climatic conditions, natural local flora and fauna, and administering land management 

decisions based on the practical experience and knowledge about a specific rangeland are 

prerequisites for the successful application of any management plan. 

 

1.5 Main rangeland management principles 

The planning process for healthy rangelands that support multiple uses is based upon six concepts 

(Heady and Child, 1994):  
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Concept Principle 

1 
Rangelands are renewable resources; they can produce a maximum sustained 

yield if properly managed. 

2 
Rangelands supply livestock with forage at very low energy costs compared to 

those of cultivated land. 

3 
Sun energy can be captured by green plants, which can be harvested (grazed or 

browsed), most efficiently by livestock and wildlife animals. 

4 
Rangeland production is determined by abiotic factors including climate, soil 

and topography. 

5 
Rangelands produce a variety of products (forage, recreation, water, etc.); 

therefore, management should be under principles of multiple use. 

6 Rangeland must be managed to maintain soil and water quality. 
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PART A: Description of the current situation 

2. Rangeland area and location  

2.1 Area and land use 
Mount Menoikio is in the eastern basin of Macedonia covering 7281 km2. The study area is located 

on Mount Menoikio (Longitude: E 23o 48' 0'', Latitude: 41o ΄ 00''). One part of the study area 

belongs to the Prefecture of Drama (municipalities of Nevrokopi and Prosotsani) and the other part 

to the Prefecture of Serres (municipalities of Sintiki, Serres, Irakleia, Emmanuil Pappa and Nea 

Zichni). The lowest elevation is 61 meters and the highest 2,189 meters. 

Representations of the land cover/ land use spatial distribution within the study area are included 

in Table 1. Shrublands, broad leaved forests and grasslands are dominant, while agricultural land 

covers less than 5% of the study area. Rangelands in the study area are public and belong either to 

the state or to the municipalities.  

 

Table 1. Land cover/ land use in 2015 and study area (ha) 

Land use/ cover in 2015 Area (ha) 

Coniferous forest 4.356,4 

Broad-leaved forest 25.178,7 

Shrublands 25.349,8 

Grasslands 21.323,6 

Agricultural land 3.903,9 

Rocky areas 176,1 

Urban areas 351,1 

Other land use/ cover 28,2 

Water bodies 26,6 

Livestock farms 83,4 

Total 80.777,6 
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Figure 2. Map of the study area 

 

Photo 1.  Case study area 
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2.2 Protected areas 
Mountain Menikion has been characterized as Site of Community Importance – SCIs according to 

the Council directive 92/43 EEC. Near to the study area there are 4 sites of the protected areas 

Natura 2000 net: 

(GR 126007) Ori Vrontous- Lailias- Erimikes Spilaia Zesta nera kai katarakton, (7.763,39 ha). 

(GR126009) Koilada Timiou Prodromou – Menoikion, (29.211,86 ha).   

(GR1260004) Koryfes Orous Menoikion- Oros kouskouras – Ypsoma – Spilaio Pelade Total area 

is 23.604,22 ha. The case study, where was the main habitat of horses is located in this protected 

area around 200 ha. In this area until 1970 the main land use was agriculture with potatoes 

cultivation. There are 11 types of natural ecotypes according to the Council directive 92/43 EEC. 

 

 

Figure 3.  Natura sites in the study area 

 

3. Socio-economic conditions 
 

The population of Drama prefecture in mid-2011 was 98,287 people. The population of the 

Prosotsani municipality was 13,066 people.  

The working age population (15+ years), in Drama prefecture, accounts for 28,020 persons, while 

3,231 were citizens of Prosotsani municipality. Less than 30% are employed in the primary sector 

(Table 2). 
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Table 2. Residents in Drama Prefecture and Prosotsani municipality 

 Total Age group Prosotsani 

municipality 
15-34 35-54 55+ 

Drama prefecture 28,020 7,523 16,947 3,550 3,231 

Primary sector 4,030 691 2,381 958 892 

 

4. Biophysical description 

4.1. Topography 
The topographic survey of the study area was based on the ASTER GDEM V2 Digital Elevation 

Model (DEM). ASTER GDEM V2, with spatial resolution of 30m, which is freely distributed by 

NASA (https://asterweb.jpl.nasa.gov/gdem.asp), was generated using stereo-pair images collected 

by the ASTER instrument onboard Terra Satellite.  The topographic features of the study area are 

presented below. Elevation maps of the study areas are presented in Figure 4 and Table 3. Slope 

maps of the study area are presented in Figure 5 and Table 4, respectively. Aspect maps of the 

study area are presented in Figure 6 and Table 5, respectively. 
 

https://asterweb.jpl.nasa.gov/gdem.asp
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Figure 4. Map of elevation zones in the study area 

Table 3. Classification of elevation zones according to altitude (m) and occupied area 

(ha) 

Elevation zone Altitude Area (ha) 

Low 0 - 600 13.370 

Middle 601 - 800 15.670 

High 801 - 1,200 34.120 

Very high 1,201 - 2,200 17.600 
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Figure 5. Map of slopes in the study area 

 

Table 3. Classification of slopes and occupied area (ha) 

Slope Area (ha) 

 0 - 5 %,  1.114,7 

 5 - 15 %,  8.885,5 

15 - 35%,  29.920,1 

35 - 65 %,  29.276,9 

      >65 % 10.937,7 
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Figure 6. Aspects in the study area 

Table 4. Aspect’s classification and occupied area (ha) 

Aspect Area (ha) 

Flat 367,6 

North 3.454,7 

Northeast 6.524,4 

East 9.729,2 

Southeast 13.798,6 

South 12.481,7 

Southwest 9.807,3 

West 9.530,7 

Northwest 10.125,7 

North 4.315,0 
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As apparent from the maps and tables above, the largest part of the study area has elevation 

between 800 and 1,200m (high elevation zone), 75% of the area has slopes between 15 and 65%, 

while the most common aspects are Southeast and South. 

Following this information, the topography of the study area is described (e.g. dominant aspects, 

slopes, existing elevation zones). 

 

4.2. Geology - Soil  
The geology of the study area, as presented bellow was found through European and National Web 

Map Services (WMS), namely: 
- European Geological Data Infrastructure (EGDI) 

(https://data.geus.dk/egdi/wms/?whoami=youremail&layers=onegeoeuro_surface_lithology&) 

- Hellenic Ministry of Environment and Energy (HMEE) 

(http://mapsportal.ypen.gr/geoserver/wms?LAYERS=geonode%3Aedafmap_1997_7&TRANSPAR

ENT=TRUE&VERSION=1.1.1&STYLES=&TILED=true&SRS=EPSG%3A900913&BBOX=2387

281.2670703,4657155.2587109,2406849.1463086,4676723.1379492&WIDTH=256&HEIGHT=256

&) 

-  

 

Figure 7.  Map of surface lithology of the study area 

 

https://data.geus.dk/egdi/wms/?whoami=youremail&layers=onegeoeuro_surface_lithology&
http://mapsportal.ypen.gr/geoserver/wms?LAYERS=geonode%3Aedafmap_1997_7&TRANSPARENT=TRUE&VERSION=1.1.1&STYLES=&TILED=true&SRS=EPSG%3A900913&BBOX=2387281.2670703,4657155.2587109,2406849.1463086,4676723.1379492&WIDTH=256&HEIGHT=256&
http://mapsportal.ypen.gr/geoserver/wms?LAYERS=geonode%3Aedafmap_1997_7&TRANSPARENT=TRUE&VERSION=1.1.1&STYLES=&TILED=true&SRS=EPSG%3A900913&BBOX=2387281.2670703,4657155.2587109,2406849.1463086,4676723.1379492&WIDTH=256&HEIGHT=256&
http://mapsportal.ypen.gr/geoserver/wms?LAYERS=geonode%3Aedafmap_1997_7&TRANSPARENT=TRUE&VERSION=1.1.1&STYLES=&TILED=true&SRS=EPSG%3A900913&BBOX=2387281.2670703,4657155.2587109,2406849.1463086,4676723.1379492&WIDTH=256&HEIGHT=256&
http://mapsportal.ypen.gr/geoserver/wms?LAYERS=geonode%3Aedafmap_1997_7&TRANSPARENT=TRUE&VERSION=1.1.1&STYLES=&TILED=true&SRS=EPSG%3A900913&BBOX=2387281.2670703,4657155.2587109,2406849.1463086,4676723.1379492&WIDTH=256&HEIGHT=256&
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Main soil types and their properties (e.g., soil texture, depth,) are presented (Figure 7 &8) as it has 

essential impact on rangeland vegetation productivity and chemical composition. Existing soil 

maps and other relevant available data are used for this purpose. Based on Figure 8 the soil depth 

of grasslands is mainly characterized as shallow as well as shallow and rocky. 

 

Figure 8.  Map of soil depth of the study area 

 

Area of rangeland site quality is estimated and mapped based on soil depth and slope as follows: 
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Figure 9.  Map of grasslands linked to the slope in the study area 

Table 4. Slope’s classification and grasslands area (ha) 

Slope Grassland area (ha) 

 0 - 5 %,  365,6 

 5 - 15 %,  2.977,7 

15 - 35%,  9.282,8 

35 - 65 %,  6.557,3 

      >65 % 2.006,2 

 

Generally, the grasslands depend on soil depth and slope and are classified to the following classes: 

a. Class 1: soil depth>30 cm, slope<15% 

b. Class 2: soil depth 15-30 cm, slope15-30% 

c. Class 3: soil depth<15 cm, slope<30% 

According to our data in the study area most of the grasslands area belongs to the 2nd class with 

9.282,8 ha  
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Additionally, in agreement with Figure 10 the main problems with soil erosion exists in the north 

part of Menikion on borders with Bulgaria and in the regions with high slopes and rocky sites and 

shallow soil depth.  

 

Figure 10. Soil erosion map of the study area (part  of Deliverable) 

 

4.3. Climate 
Τhe climate of the region is Csb (Warm-summer Mediterranean climate); sub-humid with cold 

winters. The dry season lasts 3 months. The annual precipitation ranged between 600-1000 mm 

and the mean annual temperature is 15 0C. (Kehagioglou et al. 2019). 
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4.4. Hydrology – Watering facilities 
In the case study area (Photo 2,3) there are three watering points (concrete water troughs) for 

livestock. (Photo 4 a,b). 

 

Photo 2. Case study in the main habitat of the wild horses 

 

Photo 3. Wild horses flock during winter in the case study area 
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Photo 4. a, b.Water troughs for livestock 

5. Biotic Environment 

5.1 Flora 
Flora of the study area is provided in a floristic list (Table 5) with the scientific name indicating at 

the same time their preference in the diet of cattle and horses.  

 

Table 5. Floristic composition in the case study   

Plant Species   

Most desirable Intermediate Not desired (toxic or 

invasive) 

Bromus sp. Achilea umbellata Capsela bursa pastoris 

Cynosurus cristatus Achillea chrysocoma Cardus sp. 

Dactylis glomerata Cichorium intybus Carex sp. 

Festuca arudinacea Cynodon dactylon Carlina sp. 

Hordeum bulbosum Cichorium intybus Cyperus sp. 

Lolium perenne Festuca ovina  Dianthus sp. 

Lotus corniculatus Plantago lapopus Eryngiumsp. 

Phleum sp. Potentilla cinerea Erodium sp. 
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Poa sp.  Euphorbia sp 

Trifolium alpestre  Geranium sp. 

Trifolium repens  Hieracium sp. 

Trifolium sp.  Hypericum perforatum 

  Malva sylvestris 
 

 Mentha longifolia 
 

 Neottia nidus-avis 

  Nepeta sp. 

  Onopordum acanthium 

  Pteridium aquilinum 

  Thymus leucotrichus 

  Rumex acetosella 

  Satureja pilosa 

  Stachys officinalis 

  Urtica dioica 

  Verbascum sp. 

  Viola tricolor 

  Ligneous species 

  Crateagus monogyna 

  Juniperus oxycedrus 

  Prunus spinosa 

  Prunus amygdaliformis 

  Rosa arvensis  

  Rose canina 

  Rubus fruticusus 

  Sambucus nigra 



                                                                                       
 

D4.1.1 – Analytical description of strategies for implementing innovative management systems for grass 

lands and forage supply strategies in order to protect mountainous shrub lands and soil erosion 

The current floristic composition does not cover the animal requirements. The majority of the plant 

species classified as undesired or invasive species (60%). This is strongly related to the long-term 

unproper management of the area. 

 

5.2 Vegetation 
In the study area three vegetation zones are found: 

a. Quercetalia pubescentis with main species: Quercus pubescens, Q. frainetto, Fraxinus ornus, 

Cornus mas, Juniperus oxycedrus, Sorbus domestica, Corylus avellana, Crataegus 

monogyna,Castanea sativa etc.  

b. Fagion sylvaticae with main species: Quercus frainetto, Fraxinus ornus, Cornus mas, Juniperus 

oxycedrus, Crataegus monogyna, Ulmus minor, etc. 

c. Daphno-Festucetalia with main species: Festuca varia, Astragalus angustifolius, Thymus thracicus, 

Trifolium alpestre, Stipa pennata subsp. pulcherrima, Bromus riparius, Dianthus gracilis, 

Euphorbia baselicis, Genista tinctoria, etc. (Kehagioglou et al. 2019). 

5.3 Fauna 
Based on existing data (Kehagioglou et al. 2019), in the area except the Equus caballus  there are 

also other mammals as: Canis lupus, Vulpes vulpes, Ursus arctus, Mustela nivalis, Martes foina, 

Sus scrofa, Capreolus capreolus, Lepus europaeus,e.t.c. 

6. Grazing resources 

6.1. General 
Mapping of the land use/ cover of the study area was based on the orthomosaic of 2015-2016, with 

spatial resolution of 0.5m, which is available by the National Cadastre and Mapping Agency S.A. 

(https://gis.ktimanet.gr/wms/ktbasemap/default.aspx) 

Photointerpretation and delineation of land cover polygons was realized on the aforementioned 

orthomosaic according to the fixed classification scheme (Table 6), based on the character and 

general appearance of vegetation, evaluating characteristics such as shape, pattern, size, colour, 

shadow and texture. To ensure consistent cartographic delineation, the digitizing exercise was 

implemented in 1:5,000 scale, with 1 ha minimum mapping unit. 

The analysis and presentation of generated land use/ cover data was implemented within an 

opensource Geographical Information System, namely Qgis. 

Covid restrictions did not allow visiting the area for collecting reference data, necessary for 

accuracy assessment of the map. Instead, evaluation of the map’s accuracy was made by two 

independent experts, using the National Cadastre orthomosaic and Google Earth (various dates). 

Accuracy was found exceeding 90%, by both experts. 

* As the study area of BIOINNOVATE is approximately 80,000ha it is not practical to produce 

maps of 1:10,00 scale, as they would be enormous in dimensions and would not allow the overview 

https://gis.ktimanet.gr/wms/ktbasemap/default.aspx
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of the study area. Therefore, the maps that are presented below are (approximately) in 1:250.000 

scale. 
 

Table 6. Classification scheme 

Class Description 

Coniferous forest areas with relative coniferous tree cover higher than 40% 

Broad-leaved forest areas with relative broad-leaved tree cover higher than 40% 

Shrublands areas dominated mainly by evergreen shrubs with sclerophyllous leaves  

Grasslands 
areas dominated by herbaceous plants, with ground cover of woody 

vegetation less than 10% 

Agricultural land fields with permanent or temporary crops 

Rocky areas rocky areas with no vegetation 

Urban areas villages/ towns 

Other land use/ 

cover areas that do not fall under the other categories 

Water bodies lakes and other water reservoirs 

Livestock farms areas with facilities for animal husbandry 
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Figure 11.  Vegetation map of the study area (part of Deliverable) 
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6.2. Rangelands 

6.2.1. Rangeland mapping 

 

Figure 12. Rangeland types in the study area 

 

Grazing lands (rangelands) are classified into four rangeland vegetation types: 

a. Grasslands (dominance of herbaceous vegetation over 85% of the plant cover, woody vegetation less 

than 10%),  

b. Shrublands (dominance of shrubs like Prunus sp, Quercus sp. Juniperus sp.), and  

c. Low density forests (trees (height>3m) cover less than 40% +/- 10% of the area). 

The expert who conducts the grazing management plan of a specific area must validate remote 

sensing and mapping data at the field at least in the 20% of the polygons in the study area.  
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Then, the grazing land (rangeland) map is drawn. 

6.2.2. Rangeland Evaluation 

6.2.2.1. Dominant plant species 

The dominant species in each rangeland vegetation type in the case study had described in Table 

5. 

6.2.2.2. Rangeland condition 

In the same polygons the rangeland condition is evaluated. Rangeland condition is indicating if 

the rangeland is producing forage according to its potential. Based on the floristic composition the 

rangelands production was below 40% of its potential means that the rangeland is in bad condition.  

 

6.2.2.3. Forage production – Carrying capacity 

The global COVID-19 pandemic started to affect Greece since early March 2020 when first cases 

of the virus were recorded. This is when the Greek government issued a state of general 

mobilization starting March 2020 thus greatly restricting transportation and business working 

hours across the country. Although the general mobilization was periodic, the overall unstable 

situation delayed and hurdled the team’s scheduled site visits and field activities only exacerbated 

by an increased public fear. Thus, forage production was not able to be measured. To tackle this 

issue forage production and grazing capacity were calculated using the relevant tables included in 

the national guidelines for the temporally grazing management plans (Ministerial Decision 

117394/2932/12-12-2014 (GGI Β′ 3557). 

According to the above procedure the carrying capacity was estimated to 4.2 AUM ha-1. As the 

targeted area which is the main habitat of the wild horses is around 200 ha, thus the carrying 

capacity is 840 AUM (Figure 12).  
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Figure 12. Carrying capacity map in the study area (part of Deliverable) 

 

7. Existing management data 

7.1. Grazing conditions 
The grazing system of the animals is continuous. Farmers need grazing lands to graze their 

animals. The grazing period is 6 months, during summer (May to October) Transhumance is 

practiced by the livestock farmers. The farmers are forced to migrate to lower altitudes in winter 

to avoid the cold and snow.  

7.2. Stocking rate 
Stocking rate is defined as the number of animals grazing an area of land for a specified period of 

time. Based on the number of heads (550 transhumant beef cattle) per district and the length of the 

grazing period (6 months) stocking rate in the study area is 3300 AU (16.5 AUM ha-1).  
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In the study area there are also 80 wild horses grazing throughout the year. Thus, an additional 960 

AU (4.8 AUM ha-1) should be taken into account to calculate the total stocking rate which is 4260 

AU (21.3 AUM ha-1). 

8. Evaluation of the current situation 
The rangelands in the study area are generally degraded, mainly due to overgrazing. The stocking 

rate in the targeted study area is 21.3 AUM ha-1, almost five times higher than the carrying capacity 

which is 4.2 AUM ha-1. As the actual stocking rate is much higher than the optimal one overgrazing 

occurs in the region. 

The current grazing management is not vital. If it continues it will further degrade the ecosystem, 

it will provide feeding security risks for the wild horses, while it will be less profitable for the 

livestock farmers. Thus, there is an urgent need for a sustainable grazing management plan to be 

established. Actions are also required to restore the rangeland. 

 

PART B: Analytical description of methodologies for implementing innovative 

management strategies 

9. Goals of rangeland development 
The main goals of the rangeland management plan are the following: 

GOAL 1: Sustainable Management of rangeland ecosystems  

• Implement Best Management Practices (BMPs) to enhance and maintain a diversity 

of range conditions, maintain sustainable vegetation communities. 

• Use BMPs such as grazing rotation and vegetation management to assure an 

abundance of available forage for livestock and wildlife, especially the wild horses. 

• Retain rangeland in its natural state when the recreational, cultural, aesthetic, or 

traditional values of the rangeland represent the highest and best use of the land. 

• Consider wildlife habitat patch size and fragmentations when designing vegetation 

management projects. 

• Consider wildlife friendly fencing to reduce the impacts in sensitive areas.  

GOAL 2: Cover livestock demands for forage 
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• Protect range resources by managing vegetation, improving ground cover, and 

vegetation vigor, protecting soils through native grass re-seeding, and regulating water run-

off to minimize soil erosion. 

• Re-establish and enhance native plants palatable to livestock and wildlife in 

disturbed areas. 

• Implement deferred-rotation grazing system to increase the retention of soil 

moisture and increase the duration and magnitude of water availability.  

GOAL 3: Increase livestock production and consequently livestock farmers’ income   

• Use grazing strategies to improve native plant and animal habitats, including 

threatened, endangered, special status, and culturally important species, for wildlife, 

fisheries, recreation, aesthetic, cultural and other traditional values. 

• Increase enforcement of grazing permit compliance to reduce the amount of heavy 

grazing, to improve forage for livestock, and other wildlife and also for the protection of 

desired plant species and riparian areas.  

 

10. Division of rangeland in units 
It is suggested to divide the grazing lands of the study area in rangeland units. A rangeland unit is 

an area that can be used in a sustainable way (grazed according to the carrying capacity) by a 

sustainable livestock farm. For example, if the carrying capacity of an area is 1 AUM/ha and the 

grazing period lasts for 6 months, then the size of a rangeland unit for a flock of 50 cattle (or 250 

sheep and/or goats) is 300 ha. 

The size of rangeland units is suggested to be between 100 and 500 ha, depending on vegetation 

and topography boundaries. 

Rangeland units will be determined and mapped when the grazing management plans will be 

conducted in the study area according to the national guidelines. Topography, roads and 

watersheds will be used as borderlines. The traditional division of rangelands among herders 

should be taken into account in order to be easily adapted by the local population. It should also 

take into account the existing infrastructure, especially the watering facilities in the study area.  

The main habitat of the wild horses in the study area is suggested to be an individual rangeland 

unit of 200 ha.  
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11. Proposed infrastructure 

11.1. Fencing 
Fencing is one of the most important tools used in managing rangeland, which is used as a mean 

of control when planning restoration of rangelands, controlling stocking rate verses carrying 

capacity. This will assure optimum livestock distribution, number, and period of grazing in 

addition to land cover diversity and palatability. 

As the whole area will be divided in 5 units, fencing of each unit for a 3-year period is 

recommended to completely halt grazing during that time, in order to combat unpalatable (mainly 

woody) species, and restore the whole area capacity through seeding of palatable local species.  

Special care should however be taken when considering long-term fencing as this will increase 

aboveground plant cover and forage productivity on one hand but will lower species diversity on 

the other hand, thus leading to the loss of diversity. A periodic monitoring and evaluation of field 

conditions should be therefore conducted each year.  

Fencing could be installed using different ways that might be costly (electrical fences, cables, etc.). 

Standard electrical fencing is recommended with a height of 1.50 m and solar powered. The cost 

of this fence per meter is about 3.5 Euros. It should also be noted that these fences are mobile and 

can therefore be utilized after the 3-year exclosure period, making that investment reusable in all 

the units as well as for other purposes as seen needed in the future.  

The time needed for the restoration process of the whole targeted area is 15 years. During this 

period only the wild horses can graze the non-fenced units, while cattle grazing should be 

completely avoided. 

 

 

Photo 5. A solar powered electric fencing system 
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11.2. Road construction and restoration 
 

During the assessment and field visits conducted to the rangeland, it is noticed that a road network 

already exists across the rangeland, has suitable infrastructure, but it is not well maintained. These 

roads extend through different sections of the rangeland, and therefore provide enough access to 

the various sections and extremities of the rangeland. Based on field visits, actions for the 

maintenance and the re-construction of these roads are recommended. 

 

11.3. Watering facilities 
 

Access to water is essential as it could directly affect feed intake, health, productivity of the 

animals. Having several watering points at walking distance is essential to minimize unneeded 

movement and will improve land utilization as flock will use the area near the watering point. 

Having low number of watering point will leave large space unutilized during hot dry period. 

Moreover, these points could be used by fire department. 

There are three existing watering points in the study area. Their re-construction and the 

maintenance are suggested, while an additional fourth watering point should be constructed in 

area, in order to ensure that the wild horses will have easy access to water during the period that 

the restoration actions will last. 

In case needed, additional watering points should be constructed in the surrounding area of the 

targeted one (habitat of the wild horses) to ensure the access of the cattle to water, as they will 

graze in those areas during the restoration procedures.  

 

12. Restoration and improvement of rangeland restoration 

12.1. Combating unpalatable species 
Control of woody, as well as of unpalatable herbaceous vegetation and of ferns is important and 

constitutes one of the major practices to improve or to restore degraded rangelands. As the study 

area is dominated by unpalatable species (60%) this action is necessary. Unpalatable species 

should be reduced and not totally destroyed following biodiversity conservation principles. 

Combating techniques are not applied for endemic, rare and endangered species. Effects of such 

actions in local fauna and apiculture and medicinal plant collection must be carefully evaluated 

before application. Only sustainable and environmentally friendly techniques are to be used. For 
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these reasons mechanical clearing of woody vegetation is suggested. Specialized equipment can 

be used for clearings are tree-pushers, drag chains, bulldozers, root ploughs and root rakes, various 

rollers, and shredders. As the rangeland will be divided in five units, each unit will be of 40 ha 

approximately. Combating unpalatable and woody species must be done prior to seeding.   

12.2. Seeding – Planting 
 

Seeding of a large variety of species (legumes and grasses) in degraded grasslands and after 

combating unpalatable species in the shrublands will allow a development of an improved 

rangeland in terms of forage quantity and quality. During this period, grazing should be avoided 

for the first 2-3 years in order to ensure a good development of the vegetation.  

In all cases, the choice of the species is an essential procedure, local genetic material should be 

preferred based on ecological assessments within the concerned land and surrounding areas. It is 

not recommended to introduce any foreign species out of fear for their effect on the natural habitat 

and existing ecosystem. As a first insight, the recommended species that could be used for primary 

seeding could include grasses such as Festuca spp, Bromus spp, Hordeum spp and Avena spp, and 

legumes like Trifolium spp, Medicago spp and Vicia spp. All these species are preferred by both 

wild horses and cattle. The seeding of these recommended species could be performed at a rate of 

5 to 15kg per hectare. In order to guarantee germination and overall enhanced results, it is required 

to conduct any seeding activities in autumn when rain is assured afterwards. All the recommended 

species are native in the Menikio rangelands. For this reason, it is additionally recommended to 

collaborate with national research institutes that work in that sector and could possibly support in 

propagating the native or indigenous species and build seed banks. It is therefore suggested for the 

municipality to approach and collaborate with institutes as AUTh or FRI. A possible approach to 

organize these activities would be to dedicate the first 3 years for the municipality and relevant 

stakeholders to closely follow-up with the research institutes on the progress of their projects and 

production of wild endemic forage crops; or possibly to support by collecting wild seeds from the 

rangelands and enrich that research.  

Another alternative to propagation would be investigating if the required seed varieties are 

available commercially. 
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13. Expected effects on carrying capacity 
Rangeland vegetation improvements are expected to increase carrying capacity. Generally, 

combating unpalatable species leads to a 50% increase, seeding and planting to a 100-300% 

increase, while fertilization to a 100% increase. 

The total targeted area will be under restoration for 15 years. When the vegetation restoration 

actions will be completed the carrying capacity is expected to be 12.6 AUM ha-1.  

 

14. Grazing period and frequency, type of livestock, number of animals 
Based on the expected carrying capacity the wild horses will fully cover their feed requirements, 

while 260 cattle can be allowed to graze in the targeted study area for six months per year.  

 

PART C: Organization of rangeland management and of livestock farmers 

15. Regulations 

15.1. Excess of livestock number 
The rangeland in the study area cannot cover the grazing demands as it is heavily degraded due to 

the long-term intensive overgrazing. Existing stocking rate exceeds five times the carrying 

capacity. The current management is expected to further degrade the ecosystem which in turn will 

have negative impacts to the population of the wild horses, while cattle grazing will be unprofitable 

for the farmers. Thus, actions are required to solve these problems and to establish a sustainable 

grazing management in the area. These actions include: 

• increase carrying capacity through rangeland vegetation improvements (combating unpalatable 

species, seeding).  

• Move the cattle flocks to available rangeland resources (if any) in neighbouring locations during 

the restoration process (15 years) 

• Destock to 260 cattle for six months per year when the restoration actions will be completed. 

Alternatively, the length of grazing period should be reduced to 3 months for 550 cattle. 
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