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1. Introduction
1.1. Typical characteristics of Greek insular agricultural land use systems
Greek islands are characterised as fragile ecosystems, whose character has been historically defined by their
limited potential for intensive agricultural production. The sea poses a natural barrier that limits physical
interactions and exchange with neighbouring ecosystems, both in natural and socio-economic terms (Vernicos,
1987).
The main characteristics of these ecosystems –restricted access to natural resources, intense fluctuation of
rainfall, intense relief variation, limited presence of lowland plains, and the resulting variation of crop yield–
create an uncertain environment in which islanders had to adapt, by creating complex systems of agro-silvopastoral management. These labour-intensive systems, with their further variations in accordance to the
particularities of each island, allowed to exploit every possible resource, while simultaneously ensuring its
renewability (Giourga, 1991; Vernicos, 1987).
Spilanis and Kizos describe three basic land management principles in the Atlas of the Greek Islands (2015):
a) diversification, in terms of different land uses (i.e. a variety of crops, planned to minimise the possibility
and impacts of diseases and bad harvest) and spatial dispersion (i.e. a patchwork of small plots in
different areas, planned to allow exploitation of all micro-ecologies found across the island);
b) storage, of surplus from years of good crop yield –but mainly of processed products– so that access to
food would continue in years of bad harvest and/or during low productivity seasons;
c) redistribution, in terms of trade at the local and supra-local markets –both of which are essential to
cover local needs, as well as needs of wider Mediterranean markets.
In accordance with these principles, and aiming to maximise production, the complex agro-silvo-pastoral
systems of the islands were based on a variety of practices and land uses. The main agro-pastoral land uses are
yearly crops, including cereals; legumes, also used for fodder; fruit trees (mainly olive groves); vines; and
grasslands. In some islands with more fertile soils (such as Lemnos), cotton and tobacco have also been
introduced for a certain period.
Industrialization of agricultural production has led to a loss of agricultural practices that involved more labourintensive, environment-specific, multifunctional and complementary management of the land. This major
change can be described as a shift from a complex land management system which was based on
complementarity and combination of land farming and pastoral activities, to a more intensive system where
activities are more exclusive, monoculture prevails along with extensive stockbreeding, marginal areas are
abandoned or left for free range grazing, and soil degradation and desertification appear (Giourga, 1991;
Margaris, 1987).
Such practices, as said above, have been developed over time to help farmers cope with the low productivity
and scarcity of resources of island landscapes. However, even today, one can record a variety of practices that
farmers still use in their holdings, producing different results on the landscape. The most characteristic
1
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according to Giourga (1991) are:
Crop rotation between cereals and legumes; a common farming practice, which resulted to the production of
food rich in starch (cereals) and proteins (legumes), as well as to maintaining soil fertility. Today, it is well known
that legumes have nitrogen fixing qualities, thanks to nodules constructed by symbiotic bacteria in their roots.
Fallow land practice, leaving a field to rest, usually for one cultivation period.
Zonal system, where the land was divided in two parts, alternatively cultivated or grazed every two years; as
such, the land was grazed and naturally fertilized (green manure) for a year and cultivated the next year.
Complementary, non-extensive and non-intensive, stockbreeding; a practice based on feeding livestock with
residual products of land farming, more than free ranging, which contributed to soil fertilization. This activity
was complementary to the main activity which was land farming.

1.2. The main characteristics and particularities of Lemnos Island
Lemnos is the eight largest Greek island, occupying a surface of 477 km2, with a 260 km long coastline. Located
in North Aegean Sea, Lemnos is quite isolated geographically, both from the Greek mainland, the other Aegean
islands and the Turkish coast.
Lemnos has been an important agricultural centre since the antiquity, being the main wheat supplier to Athens
during the “Golden Age of Greece” (around 500 to 300 BC) and retaining this character during the Byzantine
and Ottoman times. The local economy is still based on the primary sector, although tourism is increasingly
becoming an important activity. Lemnos faced significant population decline in the post‐war period, when many
residents migrated to mainland Greece and abroad –Australia, Canada and USA.
The volcanic terrain, the alteration of low relief formations, medium inclines and semi‐mountainous parts, the
presence of coastal and inland sand dunes, rare geological formations, extensive coastal wetlands and agropastoral land, account for the diversity of Lemnos’ landscape. The western part, with its rugged relief and low
evergreen vegetation, is dominated by livestock farming, complemented by arable crops, mainly for producing
animal fodder. The central and eastern part, with its flat relief and fertile soils, is dominated by a lowland
farmland mosaic, with livestock breeding being practiced in smaller areas, around soft hills. These farmlands are
used both for production of fodder destined for the local livestock farms (i.e. barley and oats), as well as for
other commercial (mainly rain-fed) crops, such as wheat, pulses, vineyards, sesame, etc. In fact, the proportion
of rain-fed arable fields in Lemnos is higher than in any other Aegean island.
Notwithstanding these topographic variations and general land use patterns, it must be noted that the 19th
century administrative division of the island –partly in use today– has sought to ensure that all villages, with
their respective surrounding communities, have a rather equal proportion of farmland and grasslands, hence
ensuring sufficient space for agricultural production for all the communities of Lemnos (Bakalis, 2007).
The adaptability of local farmers to the environmental and socio-cultural conditions of Lemnos has formed a
particular land use system, shaping the landscape of the island and characterizing its identity, economy and
2
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character. The resulting pattern is a mixed crop-livestock land use system, mainly characterised by, and
organised around, the element of the ‘mandra’. A traditional farming structure of Lemnos, the mandra is a
multifunctional area fenced with a dry-stone wall, inside which there is an animal shed, the farmer’s /
shepherd’s (called ‘kehayias’ by the locals) hut, and a barn; a stone threshing floor, a small creamery or bread
oven and a small vegetable garden can also be found occasionally. On the periphery of the mandra extend the
pastures and/or arable land with cereal and leguminous crops destined for fodder and/or human consumption.
The dense presence of mandra in Lemnos has created a continuous system, allowing humans to establish their
presence in the fields and pastures across the whole island. This renders the mandra not only a distinct visual
feature of the Lemnian landscape, but the core functional element around which the traditional, extensive,
agro-pastoral practices of the island are being organised. In fact, the role of the mandra has been pivotal for the
economic and social reproduction of the island’s population.

Photo 1: Typical mandra of Lemnos Island (upper photo: Fakos; lower photo: Vigla)
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The two main characteristics of this traditional ‘mandra system’ are diversification and complementarity. They
both correspond to the general land management principles of insular agricultural systems, as described in
chapter 1.1, but are adapted to the specific environmental and socio-cultural conditions of Lemnos, as
described above, encompassing the dominant land use patterns and main agro-pastoral practices of the island.
Diversification: The relatively low relief and inclines, backed up by the 19th century allocation of agricultural
land between the local communities, have led to a co-existence of crop fields and pastures in small vicinity,
creating a mixture of land uses even in parts of Lemnos that are mostly pastoral. Diversification occurs as a
result of this land use mosaic, but also as a result of specific practices that extend across the island; i.e. crop
rotation between cereals and legumes, and fallow land practice.
Complementarity: This land use mosaic corresponds to a mixed system of cultivation and stockbreeding, as
farmers tried to get the most out of their land, eventually creating a complex system that incorporated livestock
farming into the main agricultural practices of crop rotation and fallowing. This can be described as a semiextensive stockbreeding practice, where livestock are foraging inside arable fields that are left fallow, thus
combining feeding with soil fertilizing (green manure); whereas additional livestock feeding needs are covered
through grazing at nearby grasslands. It must be noted that this practice is still dominant all over Lemnos today,
although the farms are not self-sufficient as they used to be in the past (i.e. when livestock herds were kept at
numbers where feeding needs could be fully covered by each farm’s capacity in grasslands and foraging), being
now dependent on imported fodder.

1.3. Scope of the present report
The scope of this report is to examine and describe the current agro-pastoral land use system of Lemnos and
the practices used by farmers today. It is the main deliverable of activity 1.1.1 of the Terra Lemnia project and it
will form the basis of the synthesis report on the agro-pastoral practices of the traditional ‘mandra’ system1,
also paving the way to carry out the landscape study of the Terra Lemnia project (activity 1.4.1). The report at
hand specifically presents the results of the analysis conducted at two levels:

1

•

Deskwork carried out on the basis of official statistic sources, analysing data and trends at the level of
former communities, of the four (4) study areas (Vigla, Fakos, Ifaisteia and Fisini-Poliochni), selected for
being representative of different landscape types of the island, and of Lemnos Island as a whole (see
Chapter 2.1 below);

•

Fieldwork carried out through semi-structured interviews with 26 local practitioners in the four (4)
study areas of the project (see Chapter 2.2 below).

This synthesis report is the deliverable of activity 1.1.4, consolidating the results of activities 1.1.1, 1.1.2 and 1.1.3.
4
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2. Materials and Method(s)
2.1. Desktop survey
Data was collected from the agricultural statistics of ELSTAT, the Hellenic Statistical Authority, through the
agricultural census available at its website. The Agricultural Census2 is a wide range, periodic statistical
procedure, which aims at collecting objective and quantitative information to determine the basic
characteristics of the structure of agricultural holdings3 –or farms– in Greece. The Agricultural Census is being
carried out since 1961 every 10 years. This data series ranges from 1961 to 2000 and its level of analysis is that
of the administrative unit of former communities. For the year 2010 the data provided are at island level only.
Analysis of ELSTAT data allows to understand the general structure of land uses and determine the profile of
agricultural holdings in Lemnos in comparison to other islands of the North Aegean, with reference to several
structural indicators:
•

The structure of the holdings can be assessed by the combination of data regarding farm size, number
of farms and total agricultural land (i.e. utilised agricultural area) of the holdings. This analysis provides
an indicator of intensity of use; the results are presented in Chapter 3.1 and they are being analysed in
comparison to other Greek islands, especially those of the North Aegean.

•

Data concerning ownership status (proportion of land under private ownership, as well as communal
land used as rangelands) can be used to assess land management. This factor is strongly related to the
decision-making process of the practitioners and the dynamics for change of the land use system; the
results of this analysis are presented in Chapter 3.2.

The database of OPEKEPE, the Greek Payment Authority of Common Agricultural Policy Aid Schemes, provides
useful information at plot level, as it contains the crops and land use types declared by the farmers in order to
claim agricultural subsidies4. Access and use of this data are subject to significant restrictions (and bureaucratic
procedures), due to the personal information it contains, hence the Terra Lemnia team was able to acquire only
parts of the OPEKEPE (IACS) database (mostly tabular data). This data, which refers to the year 2017, has been
used to analyse agro-pastoral land uses and crops at the community level and is presented in Chapters 3.1 and
3.3 below.
Additional data with spatial reference on livestock has been collected from the Regional Veterinary
Department of Lemnos by the Terra Lemnia team during spring 2018 field recordings. These datasets provide
information on the location of livestock farms and herd sizes for the year 2017. Analysis of this data, presented
in Chapters 3.1 and 3.3 below, has been done at the island, community and study area level.

2
3

4

More info on the Agricultural Census can be found here.
The terms ‘agricultural holding’ and ‘farm’ have the same use in this report, referring to the total assets (land, animals,
equipment, etc.) managed by a single practitioner (or, typically, by the practitioner’s family).
The OPEKEPE database title in English is “Integrated Accreditation and Control System (IACS)”. The abbreviation IACS is
used in the text and accompanying maps of this report.
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2.2. Field survey at the farm level (linked with activities 1.1.2 and 1.1.3)
The current status of agro-pastoral practices and the land use system of Lemnos has been assessed through
field survey at the farm level. This survey was carried out by MedΙΝΑ in collaboration with the Agricultural
University of Athens (AUA) in spring 2018 (i.e. in coordination with activities 1.1.2 and 1.1.3). Data was collected
from 26 practitioners in the four (4) study areas of Vigla, Fakos, Ifaisteia, Fisini-Poliocnhi (plus the Communal
‘Metropolis’ Farm) through semi-structured interviews. The survey questionnaire contains four parts:
a) Main farm characteristics (farm size, land ownership status, composition of the workforce, main
products, etc.);
b) Agro-pastoral practices and resources management (crop types and crop rotation, grazing pattern,
pesticide and fertiliser use, water management, etc.);
c) Landscape features (natural and man-made features, such as hedgerows, scattered trees, traditional
mandras etc.);
d) Personal views of practitioners’ in regard to socio-economic, historic, cultural and policy aspects which
underpin their management decisions.
The first two parts of the survey are designed to complement desktop data on farm structure, land uses and
practices. These field survey findings are presented in Chapter 4 of the present report.
Part (c) is designed to feed into the wider effort of recording the traditional mandras of Lemnos, which is
planned to be completed in year 2 of the Terra Lemnia project.
Part (d) focuses in recording farmers’ decisions on practices and land use that have produced changes in the
past, along with their attitude towards future changes. This data will also be used in year 2 of the Terra Lemnia
project, to assess the status of each farm / practitioner towards change and evaluate how much these changes
are affected by the overarching policy framework, especially the CAP (linked with activity 3.2.1 of the project).
The spatial distribution of the survey at farm level was based on the availability of practitioners in the four
study areas. Territorial information (GPS coordinates) of all recordings made in spring 2018 (i.e. locations of the
interviewees’ farms and fields) was stored by the Terra Lemnia team and is included in the accompanying maps
of Chapter 3.3. This information is used to examine the spatial distribution of the survey data.
Considering the typical characteristics of the land uses and agro-pastoral practices of the traditional mandra
system, the following components are a key element in understanding the current status of the land use system
of Lemnos and its relationship with the past.
Diversification: According to Brenda B. Lin (2011) “Diversification can occur in many forms (genetic variety,
species, structural) and over different scales (within crop, within field, landscape level), giving farmers a wide
variety of options and combinations for the implementation of this strategy. Diversification at the within-crop
scale may refer to changes in crop structural diversity; for example, using a mixture of crop varieties that have
different plant heights. Diversification at the within-field scale may be represented by areas between and
6
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around fields where trap crops or natural enemy habitat can be planted. At the landscape scale, diversification
may be achieved by integrating multiple production systems, such as mixing agroforestry management with
cropping, livestock, and fallow to create a highly diverse piece of agricultural land (Altieri 1999, Gurr et al.
2003). It is important to recognize that diversity can be created temporally as well as spatially, adding even
greater functional diversity and resilience to systems with sensitivity to temporal fluctuations in climate”.
➔ Diversification thus can either be examined at plot level (crop-scale) as a practice of crop rotation,
intercropping (crop structural diversity) and fallowing; or at farm level as the number of different crop
types cultivated by a farmer.
Complementarity: Integrated crop–livestock systems seek to develop strong interactions between system
components (crops, grasslands and animals) (Moraine et al., 2014). Mixed crop-livestock systems correspond to
the economic definition of Sere´ and Steinfeld (1996): “Livestock systems in which more than 10% of the dry
matter fed to animals comes from crop by-products, stubble or more than 10% of the total value of production
comes from non-livestock farming activities”. Sneessens et al. (2016) defined the concept of crop-livestock
organization as the percentage of the total agricultural area that is dedicated to cropland pasture production.
Then they move on describing the interaction between crop and livestock as (i) feeding livestock by crop
production, (ii) rotational patterns with pasture or intercrops, (iii) spreading manure on crops.
➔ Complementarity thus can either be examined at plot level (crop-scale) as a practice of spreading
manure on crops (green manure) and of crop foraging (considering the duration of the foraging period
in months); or at farm level as the ratio of grazing land to the total Utilized Agricultural Area (UAA), as
well as the percentage of covering livestock feeding needs by crop production.

2.3. Field survey at the plot level (linked with activities 1.2.1 and 1.2.2)
Fieldwork at the farm level has allowed the Terra Lemnia team to record a wide range of practices –traditional
and modern– which characterise the status of the primary sector in Lemnos today, providing input on the main
changes that took place in the past decades and to some of the factors that affect farmers’ choices. This work
has also been used to guide baseline recording of biodiversity and soil resources (subject of activities 1.2.1 and
1.2.2, respectively), for which a more focused approach was needed. Biodiversity and soil recording were based
at the selection of 10 x 10 m. plots (100 m2) in accordance with the methodology decided at the Biodiversity
Core Group (BCG) kick-off meeting, held in Lemnos at 19-21 January 20185. Getting from the farm level to the
plot level required to gradually ‘zoom in’ the surveyed territory:
→ Field recordings at the farm level were used to delineate 25 Sampling Areas (SAs) inside the 4+1 study areas
→ 69 plots of 100 m2 (planned to be used as monitoring sites) were delineated with GPS inside the 25 SAs

5

For more info, please refer to the interim progress report of Year 1 and to the reports of activities 1.2.1 and 1.2.2.
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The BCG experts conducted biodiversity and soil recordings at the 69 plots, while MedINA created a matrix of
selected agro-pastoral practices at the level of SAs and plots, compiling all other recordings as follows:
a) For the 20 plots in semi-natural vegetation (rangelands), the following recordings were made by AUA:
a.1. Grazing intensity (high / medium / low / no grazing [i.e. abandoned]);
a.2. Grazing animal type (sheep / goats / both; local breeds [or not]).
b) For the 49 plots in cultivated fields, the following info was gathered by MedINA / AUA / other BCG experts:
b.1. Rain-fed vs irrigated;
b.2. Herbicide use (yes or no);
b.3. Insecticide use (yes or no);
b.4. Fertiliser use (yes or no);
b.5. Intercropping (yes or no);
b.6. Crop rotation (yes or no);
b.7. Fallow land practice (yes or no);
b.8. Crop type (cereals or legumes [or both]);
b.9. Green manure (yes or no);
b.10. Seasonal grazing (no / crops used only for fodder; yes / field used for forage once per year; yes / field used
for forage twice per year);
b.11. Origin of seed material and time of sowing.
The complete recordings database at the SA and plot level shows the combined results of the significant
fieldwork carried out in Lemnos in spring 2018 and is presented in an online collaborative mapping and
database tool. This tool has been created by MedINA to facilitate data entry and processing between project
partners, but also as a means for effective dissemination of project findings to a wide array of people, from the
scientific community to the M6 partners and, of course, stakeholders in Lemnos and beyond.

2.4. Short description of the agro-pastoral practices recorded in Lemnos Island
The following definitions6 have been considered in order to record agro-pastoral practices and biodiversity at
farm and field (plot) level in the Terra Lemnia project.

A. Land farming practices
Rain-fed agro-ecosystems: Rain-fed crops depend on precipitation, through rainfall captured in the soil or green
water, which is used directly to support crop production.
Irrigated agro-ecosystems: An irrigation system is a network carrying water from a water source (spring, dam
or other), which is used to support crop production, supplementing rainfall.
Crop rotation: The practice of growing a series of dissimilar/ different types of crops/ plants, in the same area in
sequenced seasons (of two, three or more years). The system of crop rotation has been proven to prevent soil
6

For these definitions, various sources have been taken into account, such as FAO, WOCAT, ELSTAT and others.
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depletion, allowing the soil to regain strength and fertility. The interchange of cereals and legumes in cultivation
was a common agricultural practice since the antiquity, allowing to preserve fertility of cultivated soils.
Fallow land practice: The practice of leaving a field to rest, ceasing cultivation for a certain period (usually for
one cultivation period). This practice was usually incorporated in a crop rotation system, and it also allowed to
preserve soil fertility, especially in dry cultivations, where the capacity of the land was limited.
Intercropping: A practice of mixing two (or more) crop types in the same field at the same time, in a beneficial
manner in which one plant provides some useful component for another (companion planting) to increase the
yield.
Use of herbicides: Herbicides are chemical substances designed to control weeds, while leaving the desired crop
relatively unharmed.
Use of insecticides: Insecticides are chemical substances used to kill insects.
Use of fertilizers: Fertilizers are nutrients used for the benefit of plant growth, helping to increase crop yields.
Fertilizers can be organic, including treated or untreated livestock manures, compost, vermicompost, sewage
sludge and other organic materials used to supply nutrients to soils; or synthetic, which are produced
industrially by chemical processes or mineral extraction.
Manure application: Organic material that is used to fertilize land, usually consisting of the faeces of domestic
livestock, with or without litter such as straw, hay, or bedding. Manures contribute to the fertility of the soil by
adding organic matter and nutrients, such as nitrogen, that are utilised by bacteria, fungi and other organisms
in the soil.
Chemicals free fields: Field where crops are cultivated without application of chemical fertilizers, herbicides or
insecticides, using other methods to increase production and counter unwanted insects and weeds (such as
manure application).
Crop type: The cultivation of different crop types increases diversification and resilience to yield risks. Crops are
categorized in annual and multi-annual (or permanent). The two main crop types which the Terra Lemnia
project focuses on are cereals and legumes, since these constitute the majority of cultivations on Lemnos, and
they are used as part of the integrated crop-livestock system.
Origin of seeds and seed varieties: Some farmers still use their own seeds, although the majority of seeds have
become commercial since the accession of Greece to the EU and the implementation of the CAP in the early
80’s. The use of own seeds is also related to use of crop landraces, locally adapted crops for which Lemnos is
famous (wheat, barley, vines, vegetables). The use of local seeds presents far more less invasion potential for
neophytes and favours wild arable plants.
Land abandonment: Land abandonment is more a side effect of changing farming practices or general socioeconomic (even environmental) reasons, rather than a practice per se. Land abandonment in Lemnos, as
recorded by the Terra Lemnia project, refers to formerly cultivated lands that have been left fallow for several
years, turning into rough grazing lands or allowed to return to a natural vegetation state. Two main categories
of abandoned land can be recorded, linked with different historic periods and presenting different habitat
characteristics:
9
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•

Abandoned fields (more than 30 years). These are fields that have been left uncultivated for more than
20-30 years, either as a result of mechanisation in the 60’s (terraced cultivations unsuited for ploughing
with machinery) or as a result of changing farming practices related to CAP implementation in the 80’s,
backed up by emigration and the overall trend for decreased occupation in the primary sector during
this whole period. Most of these fields have been used for grazing ever since, while some have been
left to return to a natural state, showing signs of vegetation succession.

•

Recently abandoned fields (after 2005). These are fields that have been abandoned more recently (in
the past 5-10 years), either as a result of changing farming practices related to recent CAP reforms, or
as a result of land degradation and reduced crop yields mainly caused by the overpopulation of wild
rabbits.

B. Pastoral practices
Grazing intensity: Different grazing practices and grazing animals (i.e. goats vs sheep vs cattle) assert different
pressure on soil and plants. Grazing pressure is usually measured as the actual number of grazing animals on a
unit of land at a specific time and can also be assessed through the vegetation and soil condition. Two main
categories of grazing intensity have been identified in the Terra Lemnia project:
•
•

Intensive grazing. Areas where the number of grazing animals is high, and the impact of grazing can be
seen through the bad condition of vegetation and soil (degradation, regression, etc.).
Extensive grazing. Areas where the impact of animal grazing is less intensive, and the overall condition
of vegetation and soil is good (i.e. normal succession).

Seasonal grazing (Foraging): The practice of livestock grazing on crop fields. Foraging is practiced either after
harvest or at early stages of plant development, or in both periods. Usually, grazed crops are harvested for
fodder, but in some cases, farmers grow them only for foraging. The practice of seasonal grazing of crop fields
(foraging) can also be beneficial for crop productivity as it fertilizes the soil through manure.
Livestock type (Grazing animals): This practice refers to the type of animal, distinguishing between sheep,
goats and cattle (the latter, being marginal for Lemnos Island). In addition, local breeds of sheep and goats,
which are better adapted to the local climate and rough grazing conditions, exerting lower grazing pressure
than imported breeds, have been recorded. The type of grazing animals plays an important role for grazing
intensity and impacts on vegetation and soils.

10
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3. Research results
3.1. General land uses and farm structure
3.1.1. Farm types
Lemnos, according to ELSTAT agricultural statistics for 2010, was the 3rd Greek island in terms of Utilized
Agricultural Area (UAA) behind Lesvos and Kefallonia, with a total area of 29,875 ha; i.e. way above the Greek
Islands’ average of 5,008 ha and representing 8% of the total. Examining the evolution of agricultural land
between 1961 (30,207 ha) and 2001, the difference is just 331 ha, indicating that Lemnos has kept its
agricultural land, in contrast to the general trend of rural abandonment that is prominent in most of the other
Greek islands (which count an average loss of 22%).
According to the 2000 Agricultural Census, the majority (61%) of agricultural holdings in Lemnos is mixed farms
(i.e. both land farming and livestock breeding). Just 38.6% of the farms are only land farming oriented, which is
a rather unusual pattern for an island of this size, coming into contrast with the other North Aegean islands.
Although in average islands present a high proportion of total area occupied by mixed holdings (64.9%), in
Lemnos this proportion reaches 90.5%. Only 9.3% of the land used for agriculture is used by land farming
holdings, in contrast with an average of 32.2% for the islands and 56% for the whole country.

Greece
Islands
North Aegean
Lemnos

Table 1: Farm types in Lemnos, North Aegean and Greece, 2000
Mixed holdings
Land farming holdings
Livestock farms
% of total
% of total
% of total
% of total
% of total
% of total
farms
area
farms
area
farms
area
23.5%
42.6%
75.2%
56.0%
1.3%
1.4%
23.7%
64.9%
75.6%
32.2%
0.7%
2.9%
23.8%
61.4%
74.9%
31.9%
1.3%
6.7%
61.0%
90.5%
38.6%
9.3%
0.4%
0.2%
Source: ELSTAT, Agricultural Census, 2000

3.1.2. General land uses
In terms of general land uses (ELSTAT, 2000), Lemnos resembles the other Aegean Islands from the point of view
that the dominant land use is grasslands. In contrast, the share of agricultural land is above the national
islands’ average accounting for 36% of the total surface. On the other hand, Lemnos has no forests, something
that occurs mainly in the Cyclades and other small islands. In addition, the presence of Chortarolimni and Alyki
lakes renders the surface of wetlands in Lemnos well above both the national and the Aegean Islands’ average.
The former communities of Lemnos present a varied mixture of agricultural land and grasslands, creating a
diverse landscape. As soil, geomorphology, climate and water resources differ from place to place, the local
population has to adapt its practices in order to maximise and secure production; which in turn results in
different land use patterns between each area. In Lemnos, the distribution of land between the villages and
their respective, surrounding, communities in the 19th century sought to ensure that each community had
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sufficient space for agricultural production, and a rather equal proportion of farmland and grasslands. To this
end, the hilly villages of Sardes, Kontias, Kaspakas, Kornos, Thanos and Katallako (all at the west part of Lemnos)
were given more land because of the intense relief and low productivity soils (Bakalis, 2007). This is still evident
today despite changes that occurred during the 20th century. ELSTAT data at the former community level shows
that the hilly areas of Sardes, Kaspakas, Thanos, Tsimandria and Kontias are covered by grasslands at a
percentage exceeding 70%, while the lowland communities of Pedino, Karpasi, Romanou, Varos, Atsiki and
Kalliopi have over 60% of their surface covered by arable land.
Table 2: General land uses in Lemnos, North Aegean and Greece, 1961 and 2000
Greece

North Aegean
2000
4.52%
12.89%
19.07%
0.82%

Lesvos

Lemnos
1961*
33.91%
0.01%
40.96%
12.05%
0.00%

Arable land
16.05%
7.80%
Permanent cultures
5.68%
17.61%
Heterogeneous agricultural areas
16.68%
16.17%
Grazing lands – Transitional forest / shrub areas
0.67%
0.83%
Grazing lands – Combination of shrub and/or
6.93%
10.41%
13.14%
27.54%
herbaceous vegetation
Grazing lands - Areas of sparse or no vegetation
3.35%
11.43%
10.44%
6.30%
51.10%
Transitional forest to shrub areas
8.79%
9.13%
6.97%
0.01%
Combinations of shrub and/or herbaceous
18.15%
15.08%
11.24% 12.30%
vegetation
Forests
16.98%
11.20%
11.72%
0.00%
0.00%
Areas of sparse or no vegetation
3.42%
3.70%
1.89%
2.32%
5.00%
Artificial areas
1.95%
1.18%
1.22%
1.68%
Inland areas covered by water
1.36%
0.57%
0.98%
3.02%
2.40%
TOTAL
100.0%
100.0%
100.0% 100.0%
* The general land uses that were recorded in 1961 contain fewer categories (namely agricultural land, grasslands, forests,
areas covered by water, other uses including artificial areas); thus, an effort was made to match them with those of 2000.

Source: ELSTAT, 1961, 2000
3.1.3. Farm size
According to ELSTAT data, the number of agricultural holdings in Lemnos in 2010 was 1892, with an average
farm size of 15.8 ha. A figure rather high, compared to the average farm size for Greek islands, which is 4.1 ha.
The average farm size differs from island to island, ranging from 105 ha in Astypalaia, where the majority (92%)
of agricultural land is grasslands, to just 0.5 ha in Aegina, where 92% is olive groves; figures that reveal the
agricultural character of each island.
The number of agricultural holdings in Lemnos has decreased significantly since 1961, when there were 5116
farms operating, counting a 63% decrease. In contrast, the average farm size has grown significantly since 1961,
when it was 5.9 ha. Lemnos has followed a common trend for all Greek islands, but in a rather higher degree
(farm size increase of 167%, compared to the islands’ average of 25%), revealing an important structural change
during the past 50 years.
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This structural change is most evident when considering the distribution of UAA, which in 1961 was 56.4%
yearly crops, 37.4% grasslands and 0.6% tree crops, whereas in 2010 it was 45.0% yearly crops, 53.0%
grasslands and 2% permanent crops (olives and vines). This shift from a small holding to a larger one, was an
expression of the decrease in yearly crops (-22.0% in total surface) and increase in grasslands (39.1% in total
surface), but also of the overall decrease of the number of holdings (-63.0% in total; -65.9% for land farming
holdings and -54.0% for livestock farms). This pattern of change is also evident at the overall level of Greek
islands (-39.1% in total number of holdings; -73.4% in land farming holdings and -48.8% in yearly crops surface);
however, in the latter case only a small percentage of this land has been converted to grasslands and tree crops
(4.6% and 4.7% respectively), whereas the rest of the agricultural land has been abandoned.
Table 3: Distribution of Utilized Agricultural Area in Lemnos, 1961 and 2010
Yearly crops

Grasslands

Tree crops

1961

56.4%

37.4%

0.6%

2010

45.0%

53.0%

Permanent crops

2.0%

Source: ELSTAT, 1961, 2000
3.1.4. Employment structure
The structure of employment in Lemnos, as demonstrated in the official ELSTAT data for 2000, shows a high
percentage of family involvement (over 60%) as labour force in the farms; a figure which is close to the general
trend for all North Aegean islands. What is noteworthy is the relatively larger percentage of labour attributed to
mutual help between farmers (20% in Lemnos, in contrast to just 8.6% at the North Aegean).
3.1.5. Livestock distribution
According to ELSTAT data from 2010, the total number of sheep and goats in Lemnos was 78,213 animals; most
of which (83%) are sheep. Lemnos is the 3rd Greek island in terms of number of sheep (with nearby Lesvos
being 1st, counting 341,826 sheep), and 11th in terms of number of goats (Kefallonia being 1st in this case). The
number of Lemnos’ sheep represents 8.3% of the total sheep livestock in the Greek islands (Lesvos represents
43.5%) while the percentage of Lemnos’ goats is 2.6% of the islands’ total. The average herd size in 2010 was
89.7 sheep/ livestock farm (very close to the total islands’ average of 85.7), growing at least 5 times since 1961,
when the average herd was 13.5 sheep/ livestock farm. This figure indicates an intensification which is stronger
than the general islands’ trend, where the increase in the same period was 2.2 times between 1961 and 2010
(i.e. increasing from 13.4 to 42.2 sheep/ livestock farm).
Data concerning livestock distribution at the community level is not available through ELSTAT after the year
2000. Instead, the Livestock Registry of Lemnos, obtained by the Regional Veterinary Department, has been
used to assess current (as of 2017) livestock density in different parts of Lemnos. According to this data, the
former communities of Kaspakas (Vigla study area) and Kontias (Fakos study area) have the highest
concentration of livestock farms. Other areas, such as the northern and south-eastern parts of Lemnos, have
very few livestock farms.
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Map 1: Distribution of livestock farms in Lemnos, 2017
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The total number of sheep in Lemnos in 2017 is 79,849. The community of Kontias accounts for over 15% of the
island’s total, with 12,095 sheep, while Kaspakas and Atsiki have about 5,500 sheep each. The average herd size
is 108 sheep per farm and the largest livestock farm has 1015 sheep (located in Kaminia, in the study area of
Fisini-Poliochni). The largest average herd size is recorded in Nea Koutali (510), but this figure refers to just one
livestock farm.

Map 2: Distribution of livestock (sheep) in Lemnos, 2017
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According to ELSTAT (2000), most of the grazing land is located in the communities of Kaspakas and Sardes
(Vigla study area), Kontias and Tsimandria (Fakos study area) and Thanos; a pattern that is also reflected in the
land uses.

Map 3: Share of grazing land in Lemnos’ communities and study areas, 2000
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3.1.6. Agro-pastoral land uses (detailed land use categorisation)
Analysis of the data provided by OPEKEPE (IACS, 2017) for the declared fields that receive agricultural
subsidies, provides a clear picture of cultivations and crops which constitute Lemnos’ agricultural profile.
Characteristically, from a total of approx. 2,567 ha of land declared in the system of OPEKEPE, more than 56% is
grasslands. The proportion of land which is declared as cropland includes 13.3% of fallow land, which in turns
accounts for 5.8% of the total declared land (Table 4).
Cereals are the most prominent choice for farmers, accounting for 58.8% of the total cropland. Crops used for
fodder account for 11.4%, legumes not used for fodder account for 8.3%, while vines reach a considerable 4.3%
(Table 4).
Table 4: Declared agricultural land uses in Lemnos, 2017
Land uses
Grasslands
Fodder
Hard wheat
Other cereals
Fallow land
Vegetables
Edible legumes
Vines
Aromatic herbs
Bulbs
Oilseeds
Olive trees
Citrus fruit trees
Nut trees
Pomegranates
Prunus trees
Other tree crops
Land not included in agricultural activity
Total

Area (ha)
1,444.4
127.8
20.28
660.5
149.25
7.54
92.18
48.44
0.97
0.92
1.46
8.56
0.06
1.23
0.16
0.22
0.84
2.26
2,567.05

% Percentage
56.3%
5.0%
0.8%
25.7%
5.8%
0.3%
3.6%
1.9%
0.0%
0.0%
0.1%
0.3%
0.0%
0.0%
0.0%
0.0%
0.0%
0.1%
100.0%

Source: OPEKEPE (IACS), 2017
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Hay produced from barley, oats, vetch and other crops seems to be the most declared category in fodder crops,
while oats (presumably not for hay), sorghum and vetch are the other categories that have been mostly
declared by farmers in year 2017 as fodder crops (Table 5).
Table 5: Declared fodder crops in Lemnos, 2017
Fodder crops
Barley, oats, vetch and other hay
Barley
Oats
Wheat (various)
Triticale
Vetch
Sorghum (various)
Maize (various)
Wild artichoke
Ryegrass
Beans for fodder
Lupine
Field pea
Alfalfa for drying
Dried alfalfa for fodder
Alfalfa hay
Clover for fodder
Total

Area (ha)
28.20
6.02
23.47
1.64
7.39
13.76
18.12
0.33
1.78
2.48
3.81
0.99
1.21
8.91
0.40
1.18
7.84
127.53

% Percentage
22.1%
4.7%
18.4%
1.3%
5.8%
10.8%
14.2%
0.3%
1.4%
1.9%
3.0%
0.8%
1.0%
7.0%
0.3%
0.9%
6.2%
100.0%

Source: OPEKEPE (IACS), 2017

Barley seems to be the most prominent of cereal crops (82%), while oats cover just 8.7% and soft wheat about
6% (Table 6).
Table 6: Declared cereal crops in Lemnos, 2017
Cereal crops
Barley
Oats
Barley, oats, vetch and other hay
Rye
Soft wheat
Hard wheat
Triticale
Total

Area (ha)
541.63
57.38
0.99
1.47
39.17
4.51
15.14
660.28

% Percentage
82.0%
8.7%
0.2%
0.2%
5.9%
0.7%
2.3%
100.0%

Source: OPEKEPE (IACS), 2017
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Beans is the dominant crop among edible legumes, accounting for 95.5% while vetch is covering 3.7% (Table 7).
Table 7: Declared edible legume crops in Lemnos, 2017
Edible legumes
Beans
Chickpeas
Edible vicia faba
Lentils
Vetch
Total

Area (ha)
88.03
0.74
0.01
0.02
3.39
92.18

% Percentage
95.5%
0.8%
0.0%
0.0%
3.7%
100.0%

Source: OPEKEPE (IACS), 2017

It must be noted that many crops are being declared differently according to their use for fodder or not; hence,
cereals like oat, barley or triticale wheat are accounted for in several categories. This may be due to the
different subsidies that are calculated for every category. When combining all the declared data, to acquire an
overall image of the crops on Lemnos Island (Table 8), barley appears to be the dominant crop, accounting for
48.8% of the total cropland; beans come second, accounting for 7.8%. Oats account for 7.2%, wheat for 5.8%
and triticale for 2%, while 2.6% of the total crops is being registered as hay from different sources (barley, oat,
vetch, etc.). 13.3% of the total cropland is declared as fallow, while 4.3% is covered by vines.
Table 8: Total declared crops in Lemnos, 2017
Crops
Barley
Oats
Barley, oats, vetch and other hay
Wheat
Triticale
Alfalfa
Vetch
Sorghum (various)
Beans
Vines
Fallow land
Total

Area declared
as fodder (ha)
6.02
23.47
28.20
1.64
7.39
10.49
13.76
18.12
109.09

Area declared as
other cereals (ha)
541.63
57.38
0.99
63.95
15.14
679.09

Total Area
declared (ha)
547.65
80.85
29.19
65.59
22.53
10.49
13.76
18.12
88.02
48.36
149.25
1,073.81

% Percentage
/ Total crops
48.8%
7.2%
2.6%
5.8%
2.0%
0.9%
1.2%
1.6%
7.8%
4.3%
13.3%
95.7%

Source: OPEKEPE (IACS), 2017 (own elaboration)

The following maps provide an image of the spatial distribution of legumes, cereals and grasslands on Lemnos
Island according to the farmers’ declarations in the IACS for 2017.
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Map 4: Spatial distribution of legume crops as declared in OPEKEPE (IACS, 2017)

Map 5: Spatial distribution of cereal crops as declared in OPEKEPE (IACS, 2017)
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Map 6: Spatial distribution of grasslands as declared in OPEKEPE (IACS, 2017)
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3.2. The land management system
ELSTAT data for 2000, regarding ownership status of agricultural holdings, reveals that the land management
system of Lemnos is quite unique, as the majority of land is rented (54%) rather than owned (44%). This comes
in contrast with the general trend in the islands of the Aegean, where about 72% of the land used for
agricultural purposes is privately owned by farmers, and only 18% is rented from others. This ownership
relation seems to have remained rather unchanged since 1961 when 50% of the land was privately owned by
the farmers in Lemnos, while in the islands of the Aegean this proportion was 76% at the time. This fact may be
attributed to historic and socio-economic factors that shaped the land management system of Lemnos Island.
Analysis of ownership status at the former community level shows that the areas with highest percentage of
privately-owned land are mainly found in the non-populated areas at the northwest of Lemnos (communities of
Kaspakas, Kornos and Katalakkos in Vigla study area) where livestock farms with extended grasslands are
located. The areas with the highest percentage of rented land are found in Kontias and Tsimandria (Fakos study
area), where there are a lot of operational farms, and in nearby Nea Koutali. Another reason that maybe
connected with this fact is the presence of a water storage dam and irrigated fields in this area, which makes
land suitable for cultivation of clover, and thus higher demand is created.

Map 7: Agricultural land ownership in Lemnos, 2000
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3.3. The profile of the four study areas
The four (4) study areas were selected in order to represent different landscapes of the island. Their boundaries
have been elaborated to follow those of the former communities, helping to conduct assessments across time
and make correlations between statistical and field survey data. As an exception, the boundaries of Vigla study
area have been slightly modified, to allow better adaptation to the intense relief of the area. As such, the
southernmost tip of Kaspakas community, where the homonymous village is located, has been excluded from
the Vigla study area, whereas the northern uplands part of Kornos community, where the rangelands are
located, have been included.
Below is a profile of the four study areas based on the analysis of statistical data from ELSTAT (for the period
1961-2000) and from the Livestock Register (2017) at the level of the former communities included in each
study area.
3.3.1. Vigla study area
Vigla study area, at the northwest part of Lemnos, covers 9,783.44 ha. The study area includes the communities
of Kaspakas, Sardes, Katalakkos, Dafni and a small part of Kornos, chosen on the basis of relief, as the whole
area is semi-mountainous with patches of smoother slopes found on the northern shore of Katalakkos and
Dafni (towards Gomati and Papia, respectively). The relief and soil limitations have led to specific land
management and land use practices, as the majority of agricultural land is grasslands with small patches of
arable land occurring where the slopes allow ploughing by mechanical means. The average farm size is 28.6 ha,
as all communities have an average farm size larger than the island’s average (Sardes having the largest farm
size of the island at 57.6 ha). The average parcel size is 2.8 ha, and each farm has in average 10 parcels.
As mentioned in Chapter 3.1, the delineation of communities’ administrative boundaries around the 19th
century villages of Lemnos sought to ensure a relatively fair distribution of agricultural land among all
communities. Hence, the communities of Vigla, with the less productive soils and rugged relief, were given a
bigger proportion of land used for pasturing, which in turn resulted in bigger farm size, while smaller patches of
land in smoother slopes were used as arable land. In four of these communities, over 70% of the Utilized
Agricultural Area is used for grazing today (this proportion is lower in Dafni, reaching to 52%).
The pastoral profile of Vigla study area is perhaps more evident today in contrast to 50 years ago, given that
according to ELSTAT, between 1961 and 2000: the Utilized Agricultural Area has decreased by 11%, the number
of farms has decreased even more (62%), while grazing land has increased by 10% and arable land has
decreased by 48%. The number of grazing farms has decreased by 36% and the number of parcels also by 36%,
indicating a trend for fewer holdings, less parcels and bigger farm size. The growth in the number of sheep (by
16%) and goats (by 10%) confirms that the character of the area became less mixed in the past 50 years, with
farmers responding to the changing trends through intensification of livestock breeding, showing a growth in
herd size from 26 sheep to 67 sheep per farm, in the period 1961 to 2000. Today, Vigla study area holds over
30% of the total livestock and 25% of sheep of Lemnos in over 150 farm holdings, according to the Livestock
Register of 2017. This pattern also relates with the high proportion of land under private ownership by the
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farmers, accounting to 65% as opposed to the overall 44% at the island level.
According to IACS data, 68% of the total surface of Vigla study area has been registered for agricultural
subsidies, including grasslands (i.e. 6,739.42 ha out of 9,783.44 ha in total). IACS data on agro-pastoral land uses
for the four selected communities of Kaspakas, Sardes, Katalakkos and Dafni, reflect the pastoral profile
described above; grasslands are the main land use, covering 85% of the Utilized Agricultural Area, while fodder
and other cereals account for 10%, and only 2.5% of the land is declared as fallow. Legumes are marginal, but
this figure excludes clover crops, which, as described previously, are declared under the category of ‘fodder’.
Some vines also exist, mainly in Dafni community.
Table 9: Vigla study area: Agricultural land uses as declared in IACS, 2017
Land uses
Grasslands
Fodder
Hard wheat
Other cereals
Fallow land
Vegetables
Legumes
Vines
Aromatic herbs
Oilseeds
Olive trees
Citrus fruit trees
Nut trees
Pomegranates
Prunus trees
Tree plantation
Other tree crops
Land not included in agricultural activity
Total

Area (ha)
5,723.26
144.46
2.92
548.84
142.00
1.66
87.68
64.97
0.75
1.64
15.97
0.16
1.85
0.12
0.05
0.38
0.88
1.83
6,739.42

% Percentage
84.92%
2.14%
0.04%
8.14%
2.11%
0.02%
1.30%
0.96%
0.01%
0.02%
0.24%
0.00%
0.03%
0.00%
0.00%
0.01%
0.01%
0.03%
100.00%
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3.3.2. Fakos study area
Fakos study area, at the southwest part of Lemnos, covers 5,449.44 ha and includes the communities of Kontias,
Tsimandria and Portianou. The study area presents a mixed landscape as the hilly areas to the western part are
succeeded by the fertile irrigated plain of Kontias, while the -uninhabited- peninsula of Fakos at the south has
always been used for grazing. This mixed landscape character has led to a mixed pattern of arable farming and
livestock breeding that is still present today. The average farm size in 2000 was 24.5 ha and the average parcel
size was 2.3 ha, accounting approx. 10 parcels per farm. Portianou community has smaller parcel sizes, of 1.0
ha; this is representative of a more land farming character, but it can also be attributed to the fact that
Portianou does not have land in Fakos peninsula, the territory of which is equally shared between the
communities of Kontias and Tsimandria. The character of each community might differ, but the study area as a
whole is characterised by the presence of both grazing lands (65%) and arable farmland (34%), while 16% of the
agricultural land is irrigated, fed with water by the dam in the uplands part of Kontias. This variety offers a
bigger range of choices for farmers. The demand for land can be seen by the high proportion of rented land,
which accounts for over 80% of the Utilized Agricultural Area in the communities of Kontias and Tsimandria.
The UAA has increased by 5.4% between 1961 and 2000, although the number of holdings has decreased by
69%. This increase should be attributed to the increase in grazing land (19%), as arable land has decreased by
13%. The number of parcels has decreased by 55% and their average size has increased from 1.0 ha to 2.3 ha,
indicating aggregation of land to fewer and larger holdings that are more economically viable. This trend is
evident in terms of livestock breeding, as while the number of farms with sheep has decreased by 57% between
1961-2000, the total number of sheep has increased by 48% at the same time, showing an intensification of
stockbreeding, from 30 sheep to 100 sheep/ farm. Today, Fakos study area holds over 25% of the total livestock
and 26% of sheep of Lemnos in over 90 farms, according to the Livestock Register of 2017.
According to IACS data, 59% of the total surface of the study area (3,222.57 ha out of 5,449.44 ha in total) has
been registered for agricultural subsidies, including grasslands. IACS data on agro-pastoral land uses of the three
selected communities of Kontias, Tsimandria and Portianou, indicate a mix profile; grasslands are the main land
use, occupying over 60% of the Utilized Agricultural Area, fodder and other cereals account for 34% of UAA,
while 4.4% is declared as fallow. All other declared crops are marginal, accounting for less than 2% in total
(Table 10).
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Map 9: Fakos study area: Land uses, livestock farms and IACS declared crops
27

The Land Use Systems of Lemnos Island

December 2018

Table 10: Fakos study area: Agricultural land uses as declared in IACS, 2017
Land uses
Grasslands
Fodder
Hard wheat
Other cereals
Fallow land
Vegetables
Legumes
Vines
Bulbs
Oilseeds
Olive trees
Nut trees
Pomegranates
Prunus trees
Other tree crops
Land not included in agricultural activity
Total

Area (ha)
1,916.49
205.28
15.47
890.26
140.81
5.23
9.58
18.98
1.72
0.4
14.32
1.14
0.45
1.29
0.18
0.97
3,222.57

% Percentage
59.47%
6.37%
0.48%
27.63%
4.37%
0.16%
0.30%
0.59%
0.05%
0.01%
0.44%
0.04%
0.01%
0.04%
0.01%
0.03%
100.00%

3.3.3. Ifaisteia study area
Ifaisteia study area is located at the northeast part of Lemnos. It covers a total surface of 6,112.0 ha and
includes the communities of Kontopouli, Repanidi and Kalliopi. The study area is mainly oriented towards arable
farming, and its character can be described as a mosaic agricultural landscape. The smooth relief and soil
characteristics have led to the development of mostly land farming practices as grazing land constitutes only
7.9% of the Utilized Agricultural Area (ELSTAT, 2000). A special feature of the area is the presence of Lake
Chortarolimni, which is used as communal grasslands. The farming character of the area can also be understood
by the small size of farm holdings (approx. 10 ha) and even smaller average parcel size (just 0.35 ha), accounting
for an average of 28.4 parcels per farm; this is an indicator of land fragmentation, which is typical for an arable
farming landscape. This character has changed through the years as the number of farms has decreased by 56%
between 1961-2000, leading to an aggregation of land to fewer holdings with lesser and bigger parcels;
similarly, this has led to an increase of 113% of the average farm size. At the same time, the loss of grazing land
(13%) exceeded the loss of farmland (1.1%), hence the arable farming character of the area was sustained.
Regarding livestock breeding, the number of farms with sheep has decreased dramatically in the period 19612000, while the total number of sheep has slightly increased following the general trend of intensification of
livestock farming; nonetheless, the average herd size has remained quite low, increasing from 5 sheep to 24
sheep/ farm in this period. Small herd size and low proportion of grazing land reveal that stockbreeding is
rather marginal in this study area. Today, the area holds just 4.5% of the total livestock and 5% of the sheep of
Lemnos in 40 farm holdings, according to the Livestock Register of 2017. In terms of ownership status, there is
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no evident trend for the Ifaisteia study area, as each community has a different profile in terms of land rented
for agriculture.
IACS data (2017) shows that only 43% of the total surface of Ifaisteia study area has been registered for
agricultural subsidies, including grasslands (2,638.13 ha out of 6,112.0 ha in total). IACS data on agro-pastoral
land uses of the three selected communities of Kontopouli, Repanidi and Kalliopi indicate a land farming profile,
as fodder and other cereals account for more than 50% of the total agricultural land, while 13.5% is declared as
fallow and grasslands account for just 24%. All other declared crops are marginal, accounting for less than 2% in
total (Table 11).
Table 11: Ifaisteia study area: Agricultural land uses as declared in IACS, 2017
Land uses
Grasslands
Fodder
Hard wheat
Other cereals
Fallow land
Vegetables
Legumes
Vines
Aromatic herbs
Bulbs
Oilseeds
Olive trees
Citrus fruits trees
Nut trees
Pomegranates
Prunus trees
Other tree crops
Land not included in agricultural activity
Total

Area (ha)
632.71
82.18
10.39
1,269.57
356.80
14.34
212.08
40.65
3.6
0.53
3.15
8.4
0.19
3.09
0.45
0.1
1.17
0.91
2,640.31

% Percentage
23.96%
3.11%
0.39%
48.08%
13.51%
0.54%
8.03%
1.54%
0.14%
0.02%
0.12%
0.32%
0.01%
0.12%
0.02%
0.00%
0.04%
0.03%
100.00%
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Map 10: Ifaisteia study area: Land uses, livestock farms and IACS declared crops
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3.3.4. Fisini-Poliochni study area
The study area of Fisini-Poliochni, in the southeast tip of Lemnos, covers a surface of 4,652.95 ha. The study
area, which comprises of the communities of Kaminia, Fisini and Skandali, presents signs of abandonment; the
Utilized Agricultural Area has been reduced by 61% in the period 1961-2000, as have been the numbers of
holdings and parcels (65% and 64%, respectively). Especially in Fisini, land abandonment has reached 75%. The
character of this study area is dominated by arable farming as the proportion of grazing land to the UAA is only
19%. The average farm size in 2000 was just 6.25 ha, slightly increased by 10% since 1961 (however each
community shows a different trend in this case; Skandali has a 91% increase while the trend in the other two
communities is negative). The average parcel size is 0.28 ha and each farm has an average of 21.7 parcels. This
ratio has not changed much since 1961, revealing the general abandonment trend of the area, which has not
undergone the aggregation trend that is evident in other parts of Lemnos (where fewer and more viable
holdings have replaced smaller farms of the past).
The study area is heavily afflicted by the presence of wild rabbits for the past 15-20 years, a fact that is related
to the general trend of abandonment (fewer people in the fields, more room for wild rabbits). Similarly,
though, the widespread presence of wild rabbits in the study area, is a strong disincentive for farmers to
(re)invest in the study area today, in what appears to be a vicious circle.
In terms of livestock breeding, the number of farms with sheep has decreased up to 80% between 1961-2000,
while the number of sheep has decreased by 36%. This indicates an abandonment trend, which however shows
differences between the three communities, Kaminia having lower abandonment rates than the other two
communities. The average number of sheep/ farm has increased from 10 to 35 between 1961-2000; this figure
is still low compared to the intensification trends observed in other parts of Lemnos. The marginal character of
livestock farming in this study area becomes clearer today; the Livestock Register of 2017 indicates that the
area holds just 1.3% of the total livestock and 1.5% of the total number of sheep of Lemnos.
IACS data (2017) shows that only 35% of the total surface of Fisini-Poliochni study area has been registered for
agricultural subsidies, including grasslands (1,634.87 ha out of 4,652.95 ha in total). IACS data on agro-pastoral
land uses of the three selected communities of Kaminia, Fisini and Skandali reveal the land farming profile of
the study area; grasslands are the main land use declared for 77%; fodder and other cereals account for 8% of
the total while 6.7% is declared as fallow. All other declared crops account for less than 5% in total (Table 12).
From these percentages, livestock breeding, although marginal in comparison with other areas in the island,
seems to be the basic agricultural activity in the area. What can also be noted is the difference between the
official data gathered by ELSTAT in 2000 (grazing land to UAA equals 19%) and IACS data for 2017 (grasslands
cover 77% of the area registered at IACS), indicating the different way which agricultural land is registered.
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Table 12: Fisini-Poliochni study area: Agricultural land uses as declared in IACS, 2017
Land uses
Grasslands
Fodder
Hard wheat
Other cereals
Fallow land
Vegetables
Legumes
Vines
Aromatic herbs
Bulbs
Olive trees
Nut trees
Pomegranates
Other tree crops
Land not included in agricultural activity
Total

Area (ha)
1271.39
87.84
0.58
44.61
108.91
48.63
12.54
13.62
0.26
0.37
3.28
0.11
40.41
0.1
2.22
1,634.87

% Percentage
77.77%
5.37%
0.04%
2.73%
6.66%
2.97%
0.77%
0.83%
0.02%
0.02%
0.20%
0.01%
2.47%
0.01%
0.14%
100.00%
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Map 11: Fisini-Poliochni study area: Land uses, livestock farms and IACS declared crops
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4. Structure and operation of the holdings: Fieldwork results at farm level
A sample of 26 farms have been surveyed in Lemnos Island during spring 2018. Six (6) farms are located in Vigla
study area, seven (7) in Fakos study area, 11 in Ifaisteia study area, one (1) in Fisini-Poliochni study area, plus
the Communal ‘Metropolis’ Farm, which is located at the centre of the island, outside the four study areas. This
sample does not represent the general character of farms in Lemnos, as it was not picked randomly; a selective
process was instead used, based on special informant opinion. In general, big farms that have a wider variety of
characteristics were picked out of the overall population of farms of Lemnos. Moreover, the ‘Metropolis’ Farm
was picked as a comparative example which differs in management and ownership status from the rest of the
farms, but also as a special case where different practices are used in comparison with the rest of the sample. In
Fisini-Poliochni study area the limited number of operational farms, led to a single specimen selection.

4.1. Main farm characteristics
Descriptive statistics were used to describe the main social, structural and management features of the farms,
namely: farm category, farm size, land ownership status, spatial distribution and composition of the workforce.
In order to explore and explain the links between farm characteristics and specific agro-pastoral practices, an
analysis was subsequently carried out, aiming to recognize a farm typology. Following Riedel et al. (2007) for
the analysis of the main farm characteristics of the sample, Principal Components Analysis (PCA) was used to
analyse relationships among variables and to reduce the original dimension of data through the identification of
new variables (Factors) that retained as much variance as possible.
In order to define different farm types, the following structural variables have been used:
• Farm category,
• Utilised Agricultural Area (UAA) 7,
• Big Animal Units (BAU)8,
• Cultivated land,
• Ownership,
• Ratio of cultivated land per UAA, and
• Ratio of rented land per UAA.
A Cluster Analysis using the Kernel method was finally carried out to classify the farms in different groups using
the Factors obtained in the PCA.
4.1.1. Farm categories
The majority are mixed farms, with both land farming and livestock breeding activity, while only four (4) are
land farming oriented (all located in the study area of Ifaisteia). This is also portrayed in the land uses of each
holding, as mixed farms have both grazing land and farmlands, while land farms contain only crops. Land farms
and mixed farms are examined separately as they present different characteristics. In addition, mixed farms
that grow fodder crops for commercial purposes (i.e. for human consumption), are also examined separately, as
a second type of mixed farms, given the name “mixed (commercial farming)”.
7
8

UAA is equivalent to the Total Agricultural Land throughout the present report.
One (1) fully grown cow is equivalent to one (1) BAU. One (1) sheep or goat is equivalent to 0.13 BAU.
34

The Land Use Systems of Lemnos Island

December 2018

4.1.2. Farm size
The size of livestock farms is measured both in terms of number of animals (converted in Big Animal Units)
and/or total land occupied (Utilised Agricultural Area per farm).
The total number of livestock animals that were recorded in the sample were 7151, counting 5737 sheep, 1345
goats and 69 cows, and the average farm size is 325 animals. Converted to BAU, these figures account for 989.7
BAU in total, with an average of 45 BAU/farm. The distribution of values of the sample is presented in the charts
below, from which no outliers seem to emerge.

The average herd size of the sample is 260 sheep/ farm, a number that is rather high compared to the island’s
average of 108. Classification of the sample in terms of livestock size results in four (4) categories: Small farms
with under 20 BAU; medium size farms with a livestock of 20-40 BAU; big farms with 40-50 BAU; and, finally,
some very big farms counting over 50 BAU. The average number is 45 BAU per farm, varying from 7.8 to 110.5.
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What can be also deducted is that the four (4) study areas have a different structural profile. Vigla and Fakos
have bigger farms, ranging between 23.4 to 110.5 BAU/farm and between 32.5 to 87.1 BAU/farm respectively,
while their average number of livestock is 58.2 and 54.3 BAU/farm; the total number of livestock being 2672
and 2709 animals. In Ifaisteia study area (total of 716 livestock animals), the average size is 17.6 BAU/farm,
ranging between 7.8 to 37.1 BAU; this shows that most of the farms are small, but there are also some medium
size farms, as can be seen from the boxplots below. In Fysini-Poliochni the only specimen is a very big farm,
twice the average size of the sample, counting 704 sheep (91.5 BAU), while in the ‘Metropolis’ Farm the animals
breeding are slightly above the average. What is also evident is the large number of goats in Vigla and Fakos.

In terms of Utilized Agricultural Area (UAA) the average farm size of the sample is 93 ha, ranging from 340 ha
to 5 ha, a figure that is significantly higher than the island’s average farm size of 15.8 ha. In this respect, the
sample cannot be accepted as being representative for all farms. The boxplot and histogram below indicate that
specimen V-06 is an outlier, while analysis on farm category shows that land farming holdings have a wide
distribution of values whereas mixed farming holdings seem to include more farms with size below the average.
The average size of mixed farms is 87.3 ha, ranging from 5 ha to 340 ha; the average size of mixed (commercial
farming) holdings is 124.7 ha, ranging from 43.3 ha to 174 ha; finally, the average size for land farms is 96.1 ha,
ranging from 30 ha to 185 ha.
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Clustering of the sample according to UAA, is formed into four (4) categories: Small farms which occupy 5 to 55
ha, medium size farm that occupy 55 to 105 ha, large farms that range from 105 to 160 ha, and very large farms
that range from 160 to 340 ha9.

Vigla study area has the largest share of UAA in the sample (976 ha in total), with an average size of 162 ha per
farm (ranging from 55 to 340 ha). The total UAA of the farms of the sample in Fakos is 558 ha, with an average
size of 80 ha per farm (ranging from 25.6 to 151 ha). In Ifaisteia the farms of the sample occupy 554 ha in total,
with an average of 50 ha per farm (ranging from 5 to 185 ha), that falls into the category of ‘small’. The only
specimen in Fysini-Poliochni study area occupies 157 ha, well above the average farm size of the sample. The
‘Metropolis’ Farm occupies 174 ha. Comparing the means of the sample with those of ELSTAT for the four study
areas (see Chapter 3.3), Vigla differentiates by 133.4 ha, Fakos by 55.5 ha and Ifaisteia by 40 ha. In the case of
Ifaisteia study area, this differentiation is mainly due to the land farming holdings; mixed farms in this area are
small sized, ranging from 5 to 52 ha, occupying in total just 170 ha (the average farm size of Vigla area sample).

9

Eurostat agricultural statistics use a classification of eight (8) classes with thresholds at 2, 5, 10, 20, 30, 40, 50 and 100
hectares. This classification covers a wider range of farms, from very small (under 2 ha) to large (over 100 ha), but it
cannot highlight differences for farms over 100 ha, which is near the average size of the sample. As such, the clustering
method was preferred, to produce a classification that is depending on the sample.
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The ratio of livestock per Utilized Agricultural Area of each farm can give an indicator of intensity of use,
ranging from 0.021 to 0.156 BAU per UAA, with an average of 0.068, while the island’s average according to
ELSTAT data for the year 2000 is 0.04. The relationship between the number of livestock and agricultural land
occupied can be understood from the charts below. Although no straight conclusion can be made from the BAU
per UAA ratio variation, the fluctuation of the BAU / UAA ratio seems to be lower in the case of large farms
(with reference to livestock number) than in the case of medium and small farms. It is also noticeable that the
highest ratio is found on small and medium farms.

Further analysis of the relationship between Utilized Agricultural Area (UAA) and livestock animals (BAU), shows
strong positive correlation between the two, as there is a statistically significant relationship (Pearson
correlation of 0.670 p=0.00110). Especially if outliers are omitted, the correlation appears to be stronger.
Pearson correlation indicator suggests that this strong positive correlation remains also in the clusters derived
from the sample.
Correlations
Utilized Agricultural
Area (UAA)
UAA Classes
Agricultural land occupied

Pearson Correlation
Sig. (2-tailed)

1

N
Pearson Correlation

26

Agricultural Land Classes

Big Animal Unit

Sig. (2-tailed)
N
Pearson Correlation

Animal Units Classes

Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Big Animal
Unit
Animal Units Classes

.922**

.670**

.557**

.000

.001

.003

26

22

22

1

.698**

.578**

26

.000
22

.002
26

1

.914**

22

.000
22
1
22

**. Correlation is significant at the 0.01 level (2-tailed).

10

Pearson correlation coefficient is a statistical measure of the linear correlation between two variables X and Y.
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Examination of the ratio of cultivated land to UAA per farm shows significant variation; no clear pattern
emerges, neither in terms of farm size nor between the four study areas. Although it is evident that large farms
have a predominantly grazing character, there are exceptions, where most of the land is used for cultivation.
In spatial terms it can be deducted that the large farms in Vigla use most of their agricultural land for grazing
(mean ratio of Cultivated land to UAA is 0.32) while in Ifaisteia, where the sample also includes four (4) land
farming holdings, the percentage of land dedicated for arable farming is higher (mean ratio of Cultivated land to
UAA reaching to 0.81 for all farms and 0.70 just for mixed farms). Finally, the farms in Fakos seem to have a
balanced proportion between grazing and cultivated land (mean ratio of Cultivated land to UAA is 0.41).
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4.1.3. Land ownership status
The average proportion of land that is rented in relation to the total UAA is 0.65, as the majority of farmers rent
some land to cover the needs of their farm for fodder crops or grazing. This high proportion of rented land in
the farms of the sample is matching the general picture at the island level recorded through the ELSTAT data
(see Chapter 3.2).
From the sample of 26 farms, 15 rent over 80% of the land used either for grazing or fodder crops, regardless of
farm size. In spatial terms, most of the farms in Ifaisteia rent land for their needs, with only 15.2% of the total
UAA being owned by the farmers, whereas in Vigla and Fakos this percentage rises to 41.2% and 20.8%
respectively. In Fysini-Poliochni the sole specimen is a large farm where the mandra is located on a small
privately-owned plot where the rest 95% of the farm’s UAA is rented plots, scattered in the surrounding area of
Kaminia. The Communal ‘Metropolis’ Farm, on the other hand, is a special case of a publicly owned property,
which belongs to the Pan-Lemnian School Fund.

4.1.4. Spatial distribution
A fact that is worth noting is the spatial distribution and fragmentation of the land of each farm. Considering
the ownership status described above and the complex field structure of Lemnos, local farmers are not able to
cover the needs of their farms for grazing and fodder production, unless they rent plots for cultivation or
grazing in nearby areas around their farm. This is evident in many of the specimens in all four study areas but
becomes very clear as a pattern in the area of Kontias, where the existence of the dam that irrigates Kontias
plain is an incentive for farmers to rent plots with irrigation in order to cultivate clover. In other cases, such as in
Vigla, where the proportion of arable land is relatively low, farmers are renting plots to cultivate fodder crops in
lowland areas located at relatively large distance from their mandras. Below are two examples of this system,
from Kontias and Papia.
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The
farmer
in
specimen TS-02 has his
farm established at an
owned plot near the
village of Tsimandria,
he rents plots for
fodder cultivation and
grazing in the nearby
area
of
Fakos
peninsula, while he
also rents a field plot
to cultivate clover in
the irrigated plain of
Kontias. According to
his statement he takes
his sheep on foot to a
rented plot in Fakos
peninsula for grazing.

The farmer in specimen
V-02 has his farm
established at an owned
plot in Papia uplands,
where there is plenty of
grazing land and some
fields cultivated with
barley. At the same
time, he rents several
plots in the, more fertile,
nearby area of Papia
lowlands, where he
cultivates fodder crops
(barley, oats, sorghum).
Some plots in Papia
uplands have been
abandoned.
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4.1.5. Composition of the workforce
As seen in the chart below, the involvement of family members is the main type of employment in most farms,
as farmers depend on their family networks to sustain the costs of operation of their farms. Depending on the
farmers’ age, the family members employed can be brothers, wives or children. In some cases, it was stated
that additional personnel is employed seasonally but only three (3) farmers declared that they employ someone
on a permanent basis. The ‘Metropolis’ Farm is the only non-family-based farm of the sample and has six (6)
employees. These results come in accordance with the general statistics for the island, which show most farms
depending on family working force to meet their needs.

4.1.6. Farm typology
Three factors were obtained through PCA analysis, explaining 81% of the original variance. Factor 1 expresses
the type of farm as it is more related to cultivated land, ratio of livestock (BAU) per UAA and farm category;
factor 2 is more related to farm size as all four variables with significant contribution indicate the scale of farms;
factor 3 is related to ownership status as it expresses both ownership and percentage of rented land per UAA.
Table 13: Contribution of variables to the main factors in the PCA
Factor 1

Factor 2

Factor 3

Animal units per UAA

-.884

.000

.101

Cultivated Land

.827

.025

.263

Farm Type

.776

-.503

.117

Big Animal Unit

-.088

.893

.111

Cultivated Land per UAA

.304

-.762

.249

Agricultural land occupied (UAA)

.615

.718

-.060

Ownership

.179

.652

-.581

Land rented per UAA

.159

-.020

.903

* Rotation Method: Varimax with Kaiser Normalization; KMO=0.668
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Using the Kernel method for clustering analysis, the result was three (3) groups:

✓ Group A includes small and medium sized mixed farms which present a balanced portion of cultivated land
and rent more than half of their UAA, while the ratio of animals per UAA is high. This group comprises of 13
farms, distributed mainly in Fakos and Ifaisteia study areas.

✓ Group B represents big mixed farms with lots of animals and grazing land, which have an average ratio of
animals per UAA, and where a large part of the land (almost 50%) belongs to the farmers. This group
includes seven (7) farms in Vigla and Fakos, i.e. the two study areas which are dominated by grasslands.
Stockbreeding activity appears to be more extensive in this group, when compared to groups 1 and 3.

✓ Group C includes the four large land farming holdings in Ifaisteia study area, which rent almost all their
farmland. It also includes the large farm in Fysini-Poliochni, which presents the typical characteristics of a
land farm despite actually being a mixed farm (% of cultivated land, % of rented land per UAA, total UAA), as
well as the ‘Metropolis’ farm (which resembles the above characteristics apart from ownership status).
Table 14: Average characteristics of the groups obtained in the Cluster Analysis
Group A

Group B

Group C

Agricultural land occupied (UAA) (ha)

431.92

1630.29

1083.4

Big Animal Unit (BAU)

30.23

65.65

18.3

Animal units (BAU) per UAA

0.085

0.046

0.011

Cultivated Land (ha)

236.4

387.43

1069.4

% of Cultivated land per UAA

61%

26%

99%

Ownership (ha)

65.77

676.71

63.4

% of Rented land per UAA

70%

52%

91%
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4.2. Agro-pastoral practices and resources management
Farmers make choices on how to use their land taking into consideration the parameters of their farm (e.g. its
production needs, the suitability of the land they manage, access to water sources, etc.), aiming to maximize its
productivity and address its needs. Over the years, several practices have been developed by the farmers, in
their effort to intensify and diversify production, to create complementary land uses and practices, to maintain
soil fertility in the fields etc.
As mentioned in Chapter 2.2, the second part of the field survey questionnaire was designed to record the main
agro-pastoral practices utilised by the farmers of the sample. The recorded practices at farm-level are: number
of crop types, crop rotation, fallow land practice, intercropping, seasonal grazing of cultivated fields (foraging),
green manure, use of chemical fertilisers and use of pesticides.
The analysis of these practices led to the recognition of a certain typology, helping to explore and explain the
links between specific farm characteristics (recorded in the first part of the survey) and the practices employed
by the farmers. Principal Components Analysis (PCA) was once again used to analyse the relationships between
the practices and to define their typology at farm level.

a) Practices that relate to diversification
The number of crop types per farm is an indicator of diversification of the land use system and has been used
at European level by Paracchini and Capitani (2011) in order to describe the physical structure of agrarian
landscapes. Analysis of crop types in the sample of surveyed farms was the first parameter to be examined in
the present study, aiming to understand how different crop types are being used by the farmers to address their
various needs and diversify their production. Spatial distribution of crop types and correlation with farm
typology were used as factors.
Another practice used by the farmers is cultivation in a rotational system, where farmers change the crops they
cultivate (every two, three, or more years) or leave the land fallow. In other cases, they use intercropping, i.e.
cultivating two crops in the same field. According to WOCAT11, a crop rotation system “is the practice of growing
a series of dissimilar/ different types of crops/ plants in the same area in sequenced season, letting it fallow for a
period of time, shifting cultivation is an agricultural system in which plots of land are cultivated temporarily,
then abandoned and allowed to revert to their natural vegetation while the cultivator moves on to another
plot.”
The interchange of cereals and legumes in cultivation, was a common agricultural practice allowing to preserve
fertility of cultivated soils. Microorganisms that form tubercles in the roots of legumes, can capture nitrogen (N)
from the atmosphere, enriching the soil with this valuable component. In the past, legumes were commonly
used as a biological and economic source of N for farming systems. Nowadays, N-fixing legumes have been
recovering as viable crops because of the increased cost of N fertilizers and the need to develop more
11

World Overview of Conservation Approaches and Technologies. https://wocatpedia.net/wiki/Portal:Rotational_Systems
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sustainable farming systems. Moreover, as stated in WOCAT definition of crop rotation systems, cultivation of
agricultural land ceased for a certain period as the capacity of the land, especially in dry cultivations, was
limited, allowing the soil to “rest”. Usually this practice was incorporated in a crop rotation system. Similarly,
intercropping, as practice of mixing two crop types, is also a common practice that aims to make better use of
the soil to increase the yield.
Rotational crop systems are categorized according to their circularity in two-year, three-year or more year
systems. Spilanis and Kizos (2015), referring to insular agricultural traditional systems, make note of biannual or
three-year systems, such as cereals-fallowing, legumes-cereals, cereals-cereals-grazing. The legumes used
varied according to the specific climatic conditions of each island; lentils which need precipitation of about
300mm are cultivated in Symi, broad beans (Vicia faba) that require about 500mm annual precipitation can be
found in Chios and Lesvos, while chickpeas, which is adjusted to 450mm, are grown in specific areas of Chios
and Lesvos (Saxena, 1998; Giourga, 1991). Another element is the rotation between spring (soybean, sorghum)
and winter crops (wheat, barley).
The European Union, acknowledging the contribution of these practices to biodiversity and agricultural
sustainability, has incorporated them into the agri-environment measures of the Common Agricultural Policy
(CAP) since its 1992 reform. Farmers, in order to obtain approximately 1/3 of the subsidy, are required to fulfil
specific environmental commitments:

•

Land farming holdings with cultivated land over 10 ha are required to have at least 2 different crop
types, one main and one secondary, with proportion of at least 75% to 25%.

•

Land farming holdings with cultivated land over 30 ha are required to have at least 3 different crop
types, reaching a maximum of 75% for the main crop type.

•

In addition, land farming holdings with cultivated land over 15 ha are required to sustain 5% of their
land as an area of ecological focus, which can be either left fallow, or with trees, trenches or be
cultivated with legumes.

As such, practically every farmer in the EU with over 10 ha of cultivated land should diversify in some way
his/her crop types, a measure that endorses the practice of crop rotation of some kind in order to get additional
subsidies. Moreover, farmers with over 15 ha should either leave some area fallow or cultivate a portion of the
land with legumes. Agri-environment measures are a bit complicated as they leave a lot of options, and as a
result it is difficult to extract some clear conclusions on how they affect farmers’ choices of practices.
Fallowing, crop rotation and intercropping are practices that have been used in order to sustain soil quality and
increase productivity for a long time. Considering their relevance to the number of crop types used by the
farmers, they have also been examined as indicators of diversification in the present study.

b) Practices that relate to complementarity and intensification
As mentioned in the introductory chapter, stockbreeding in most Aegean islands used to be complementary to
arable farming, as farmers were trying to achieve self-sufficiency and to diversify their production options in
order to minimize production risks. This practice was non-extensive and non-intensive, according to Margaris
(1992) and Giourga (1991), and it was based on feeding livestock with residual products of arable farming, more
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than free ranging, which contributed to soil fertilization. After the collapse of the traditional agro-pastoral
systems, stockbreeding became extensive mainly because of land abandonment, which turned formerly
cultivated lands (including terraced cultivations) into rangelands. This can also be seen in Lemnos Island,
although the large (for island standards) share of arable land has allowed to sustain a semi-extensive system
throughout the past 50 years. As seen in Chapter 4.1, the ‘mixed farm’ category which prevails today in Lemnos
is based both on fodder production, free ranging and foraging. According to Georgakopoulou (1996) farmers
produce approx. 40% of the total amount of administered feed (most of which is barley) and purchase the rest.
Apart from the amount of feed given, stockbreeding needs are met through grazing on rangelands as well as
seasonal grazing on crops. The practice of seasonal grazing of crop fields (foraging) can also be beneficial for
crop productivity as it fertilizes the soil through green manure. This complementarity was an important
element of the traditional land use system of the islands, including Lemnos; analysis of foraging patterns in the
farms of the sample can be used as such an indicator in the present study.
The intensification of agriculture during the last 60 years has led to the introduction of chemical pesticides and
fertilisers, in order to augment production and eliminate production risks. The measurement of nitrogen input
is considered an indicator of intensification in agriculture (Temme and Verburg, 2011) as is the application of
pesticides (Herzog et al., 2006). In the present study, the use of pesticides (especially, herbicides) and the use of
chemical fertilisers and manure (i.e. natural fertilisation) have been examined across the sample of surveyed
farms as indicators of intensification. It must be noted that fertiliser use has been an almost constant variable in
the sample and was thus excluded from the definition of the typology of practices during the PCA.
4.2.1. Crop types
Examining livestock farms, nearly 90% (20 out of 22) have grazing land, although in some cases, like in the
specimen in Fisini-Poliochni area, the ratio of livestock per grazing land (ha) is over 100. This number is clearly
an outlier (mean ratio is 10.4), indicating that this small amount of land is probably not used for grazing
purposes, or is used under restrictions.
As mentioned in Chapter 3.3, the biggest share of grazing land (near 70% of the Utilized Agricultural Area) is
found in Vigla study area, where the steeper slopes don’t allow for ploughing with machinery, thus leaving
farmers with fewer choices for exploiting the land. This is also portrayed by the large size of the farms in this
area. Not surprisingly, three (3) out of the six (6) farms of the sample in Vigla, rent land in more suitable areas
for cultivation, such as in Papia, Varos or Kontovraki (i.e. outside of the study area in some cases). On the other
hand, farms of the Fakos study area present a more balanced ratio between grazing and cultivated land; a figure
that matches the general, mixed, landscape character of this study area as presented in Chapter 3.3. This leaves
the option for farmers to rent land either for grazing (mainly in Fakos peninsula) or for cultivating in the plains
of Tsimandria and Kontias; the latter, benefitting from irrigation by the nearby dam, hence multiplying farmers’
possibilities for more intensive use of the land for cultivation. This is also portrayed in the crop types that are
found in Kontias area, where most farmers choose to cultivate clover, which has high water needs but also high
crop yields. Finally, in Ifaisteia study area, which has a smooth relief with small hilly features, the proportion of
grazing land in the farms of the sample is just under 30%.
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The recorded crop types were Oats, Barley, Wheat, Τriticale Wheat, Durum Wheat, Lemnian Durum Wheat,
Beans, Sorghum, Vetch, Clover, Lupine, Split peas, Green peas, Broad bean (Vicia faba), Anise, Sesame, Olives,
Grapes, Afkos (Lathyrus ochrus) and vegetables. These crop types are not representative for the whole island as
portrayed from the data provided by OPEKEPE (see Chapter 3.1), as areas with viticulture were not included in
the survey.
Analysing the survey data, oats and barley are cultivated in almost all 26 farms, whereas wheat and triticale
wheat also feature among the most popular cereals. This fact indicates a high degree of complementarity in
the island’s primary sector, as both mixed and land farming holdings cultivate mainly fodder crops, aiming
either to cover a portion of their farm’s livestock needs or to sell directly to other farmers. The second favoured
category is legumes, especially clover and vetch. Nearly all farmers in Fakos study area cultivate clover as the
irrigation system provides enough water, while the rest of the farmers use wells to irrigate their clover fields.
Vetch is used widely in between cereal crops, in rotation systems. The other crop types are more or less
complementary and mainly cultivated in land farms.
Table 15: Recorded crop types in the sample
Included
Crop types
Grasslands
Oats
Barley
Wheat
Triticale wheat
Sesame
Clover
Vetch
Sorghum
Beans

Number
21
24
23
5
6
3
10
8
6
8

Percent
80,8%
92,3%
88,5%
19,2%
23,1%
11,5%
38,5%
30,8%
23,1%
30,8%

Sample cases
Excluded
Number
Percent
5
19,2%
2
7,7%
3
11,5%
21
80,8%
20
76,9%
23
88,5%
16
61,5%
18
69,2%
20
76,9%
18
69,2%

Total
Number
26
26
26
26
26
26
26
26
26
26

Percent
100,0%
100,0%
100,0%
100,0%
100,0%
100,0%
100,0%
100,0%
100,0%
100,0%

47

The Land Use Systems of Lemnos Island

December 2018

Regarding farm typology:

•

Crop types in Group A are not specialized, as grasslands, oats and barley are the most common types,
while legumes are also present.

•

In Group B, it seems that farmers are focused in fodder production as all farms have grasslands, oats
and barley and only a few cultivate other crops.

•

In Group C, crop types present greater variety, but oats and barley seem to be the dominant crop type,
since even land farms direct most of their production towards fodder crops.

Crop types have been categorized in some basic and more frequent types, and in other, mainly permanent,
crops (olives and vineyards). An average of four (4) crop types is recorded in the sample, with differentiation
between the study areas, as Ifaisteia seems to diversify more, with a median of five (5) crop types. The
specimen in Fisini-Poliochni is a large farm with eight (8) crop types. These findings lead to the conclusion that
there is strong positive correlation between farm categories and number of crop types (statistically significant
relationship; p=0.001). Land farming and mixed commercial farming holdings have more than five (5) crop
types, showing a higher level of crop diversity.

The relationship between the number of crop types and farm typology indicates that there is a mild positive
correlation (Pearson correlation of 0.472 at p=0.015.) Especially the farms of Group C, which include land
farming holdings, have over five (5) crop types each.
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It must be noted that, although the relationship between the number of crop types and cultivated land appears
strong (Pearson correlation of 0.532 at p=0.005), this doesn’t seem to be the case with Utilized Agricultural
Land in general. The relationships with crop rotation, fallowing and intercropping are examined below.

4.2.2. Crop rotation and fallowing
The distribution of the sample in relation to cultivated land doesn’t allow for a statistical inquiry on whether the
pertinent agri-environmental measures of the CAP actually have an impact on the decisions of farmers to apply
crop rotation and fallowing, or not. Only four (4) specimens (15%) of the sample cultivate an area less than 10
ha and only six (6) (23.1%) cultivate an area less than 15 ha. From this small sample, only one (1) farm with a
cultivated area under 10 ha practices crop rotation, while over this threshold about 2/3 of the farms are doing
so. Fallowing is practised in 50% of the farms with less than 15 ha of cultivated land, and in 65% of farms with
more than 15 ha of cultivations. Examining further the crop rotation system and the influence of agrienvironmental measures, 63.6% of the farms with over 30 ha of cultivated land practice a 3 crop rotation
system, which constitutes 68.7% of the rotation system. Although there is no clear answer to the effect of
policies to farmers’ decisions, the answers given by practitioners demonstrate that those who practice fallowing
and crop rotation are influenced by agri-environmental measures. On the other hand, there is a small
percentage that use these practices (1/16 for crop rotation and 3/16 for fallowing) without any requirements.
Crop rotation - Cultivated class Crosstabulation

Fallowing - Cultivated class 150 Crosstabulation

Cultivated_class_100
> 10 Ha

Total

Count

3

7

10

%
within
Crop_rotation

30.0%

70.0%

100.0%

%
within
Cultivated_cla
ss

75.0%

31.8%

11.5%

26.9%

% of Total

5-15 Ha

>15 Ha

3

7

10

%
within
30.0%
Fallowing

70.0%

100.0%

38.5%

%
within
Cultivated_cl 50.0%
ass_150

35.0%

38.5%

38.5%

% of Total

26.9%

38.5%

Fallowing

Crop rotation

0

Cultivated_class_150

5-10 Ha

Count

11.5%
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Count

1

1

16

Count

13

16

93.8%

100.0%

%
within
18.8%
Fallowing

81.3%

100.0%

25.0%

68.2%

61.5%

%
within
Cultivated_cl 50.0%
ass_150

65.0%

61.5%

3.8%
4

57.7%
22

61.5%
26

11.5%
6

50.0%
20

61.5%
26

15.4%

84.6%

100.0%

23.1%

76.9%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

100.0%

15.4%

84.6%

100.0%

23.1%

76.9%

100.0%

%
within
Crop_rotation

6.3%

%
within
Cultivated_cla
ss
% of Total
Count
%
within
Crop_rotation
%
within
Cultivated_cla
ss
% of Total

Total

December 2018
15

3

% of Total
Count
%
within
Fallowing
%
within
Cultivated_cl
ass_150
% of Total

Overall, fallowing and crop rotation are practiced by 61.5% of the farmers. Looking to interrelations between
the practices, there is strong positive correlation between fallowing and crop rotation (Pearson correlation of
0.675 at p<0.001), where only four (4) specimens differ. At the same time, intercropping seems to correlate
with crop rotation but does not have a significantly strong relationship with fallowing. The number of crop types
is not only strongly correlated with crop rotation (which is obvious), but also with fallowing and intercropping.
Correlations

Crop_rotation

Pearson Correlation

Crop_rotation

Fallowing

Intercropping

No_crop_types

1

.675**

.517**

.732**

.000

.007

.000

26

26

26

1

.357

.462*

.073

.018

26

26

1

.526**

Sig. (2-tailed)
N
Fallowing

26

Pearson Correlation
Sig. (2-tailed)
N

Intercropping

Pearson Correlation

26

Sig. (2-tailed)
N
No_crop_types

Pearson Correlation

.006
26

26
1

Sig. (2-tailed)
N

26

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Examining the spatial aspect, Ifaisteia study area has the highest proportion of crop rotation and fallowing
practices. Over 80% of the farmers in this area practice fallowing and 60% practice crop rotation. In Fakos, four
(4) out of seven (7) practitioners use the rotation system along with fallowing, whereas in Vigla only 1/3 of the
practitioners leave their land fallow and half of them practice crop rotation.

4.2.3. Grazing pattern
The majority of farms in the sample are practising some form of seasonal grazing at their cultivated fields. Land
farms also use this practice, at least after harvesting, acknowledging the benefits of this practice for their crops.
Most farmers (18 out of 26) let livestock forage in their crop fields in summer after harvest, while just three (3)
practice foraging in the winter grass. 10 farms practice foraging both in winter and in summer, and three (3) let
the livestock forage throughout the year.
In Vigla study area, farmers mostly leave their livestock to forage in the winter grass or not at all, while in Fakos
it is more frequent to practice foraging in the winter grass and in summer after harvest. In Ifaisteia the situation
is more balanced, yet some farmers let their livestock forage all year long, possibly because they lack access to
grasslands.
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Study areas - Grazed Crosstabulation
Grazed

No

Yes - Winter - grass

Yes - Summer - Reeds Yes - winter-summer Yes - all year Total

Study

Vigla

1

3

2

0

0

6

areas

Fakos

0

0

1

6

0

7

Ifaisteia

1

0

4

4

2

11

Fisini-Poliochni

0

0

1

0

0

1

Metropolis

0

0

0

0

1

1

2

3

8

10

3

26

Total

The average time for foraging in mixed farms of the sample is seven (7) months, but it presents differences
between the study areas. In Vigla, the mean time is 5.6 months, in Fakos 9.2 months and in Ifaisteia 8.3 months.

Examining the relation between foraging and farm types, there is mild negative correlation (Pearson correlation
of -0.442 at p=0.039) between foraging and the size of the livestock, indicating that small sized farms tend to let
their livestock forage throughout the year.
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4.2.4. Pesticide and fertiliser use
The majority of farmers (58%) don’t use pesticides; those who do so, apply herbicides for broadleaf weeds, as
declared. What was also stated by some farmers but wasn’t made clear from the recordings of the sample, was
the use of herbicides at clover crops. Overall, herbicide use appears to be balanced among the different study
areas.

Nearly all farmers use chemical fertilizers at least at some of their crops, as only three (3) farmers stated that
they don’t. From these 3 farmers, one declared having an organic farm, while the other two did not provide
direct answers. At the same time, 58% of the farms use green manure to fertilize a portion of their crops in
addition to chemical fertilizers. Usually green manure is used at small scale and many of the farmers that
practice it stated that it is not adequate to cover the need for fertilizers in their crops. Out of the four (4) land
farms of the sample, two (2) practice green manure at some of their crops, which they get from other farms.
There is no spatial differentiation in practising green manure as there is a relative balance between all areas.
4.2.5. Water management
The majority of the crops are rain-fed while some farms take advantage of nearby springs or have a well to
cover their needs for watering of the animals. Two farms are located near a stream which is used occasionally
for irrigation of some parts of their crops. The only study area that benefits from a steady water resource is
Fakos, and especially the area of Kontias, where the existence of the water dam allows for permanent irrigation
of the crop fields in Kontias plain. The existence of the irrigation canal system is evident in the answers of
farmers in Fakos study area, as five (5) out of seven (7) make use of it. Nonetheless this water source has limited
capacity, hence all farms depend mainly on rain-fed crops.
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4.2.6. Typology of practices
Three factors have been obtained through PCA analysis, explaining 74% of the original variance.
Table 16: Contribution of variables to the main factors in the PCA
Factor
1

2

3

Crop_rotation_No

.935

-.147

.008

Crop_rotation

.927

-.085

-.007

No_crop_types

.814

-.269

.051

Fallowing

.800

.144

-.314

Intercropping

.666

.126

.419

Foraging_months

-.130

.940

.029

Grazed

-.015

.920

-.085

Green_manure

-.112

.078

.712

Pesticides

.089

-.146

.694

* Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. KMO = 0.666

➔ The 1st Factor is expressing diversification, as it is more related to crop rotation, number of crop types,
fallowing and intercropping;
➔ The 2nd Factor represents complementarity, as grazing patterns are expressed;
➔ The 3rd Factor is related to intensification, as it is related to pesticide use and green manure.
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a) Diversification index
The distribution of diversification index is not normal, and the median is well over the mean, as values are
clustered over and under the mean. Regarding spatial distribution, it seems that the Vigla study area has the
lowest diversification index with a mean of -0.465 and a median of 0.941; Fakos area is more balanced with a
mean near zero (-0.077) and a median of 0.465, while Ifaisteia area presents a more diversified image with a
mean of 0.145 and a median of 0.553. The specimen in Fisini- Poliochni study area is the most diversified
whereas the ‘Metropolis’ Farm lies well above the mean.
Examining further the relationship of this index with other variables, there is positive correlation between: (i)
diversification and farm category (i.e. mixed, commercial, and land farming holdings) (Pearson correlation of
0.509 at p=0.008); (ii) diversification and ratio of cultivated land per UAA; and (iii) diversification and ratio of
rented land per UAA. Looking into the relation between farm category and diversification, ‘mixed (commercial
farming)’ and ‘land farming’ holdings appear far more diversified, which also is backed by the relation of
cultivated area and diversification. Moreover, as these types of farms rent a high proportion of their land, the
relationship between ratio of rented land per UAA and diversification is also evident.
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Regarding farm typology, it seems diversification index for Group A varies, with a mean of -0.04 and a median of
0.46, and that specimens are clustered positively and negatively. Examining this variety spatially, the specimen
in Vigla seems to have the higher diversification value in this group, while in Fakos and Ifaisteia the index varies,
due to the number of crops and crop rotation, fallowing accordingly. Group B has in overall a low diversification
index with a mean of -0.64 and a median of -1.18 except for a specimen in Vigla that has many different crop
types and practices both fallowing and crop rotation. Farms of Group C are highly diversified as this group is
mainly comprised of big land farming holdings, which seem to seek for diversification of their practices in order
to adapt to different market needs.
Correlations

Diversification

Pearson Correlation

Diversification

Farm Category

Ratio Cultivated / UAA

Ratio Rent / UAA

1

.509**

.528**

.418*

.008

.006

.038

26

26

25

1

.564**

.346

.003

.090

26

25

1

.238

Sig. (2-tailed)
N
Farm Category

Pearson Correlation

26

Sig. (2-tailed)
N
Ratio Cultivated

Pearson Correlation

/ UAA

Sig. (2-tailed)
N

Ratio Rent /

Pearson Correlation

UAA

Sig. (2-tailed)
N

26

.253
26

25
1

25

b) Complementarity index
The distribution of complementarity index is normal, and its spatial distribution shows that complementarity is
rather high in Fakos study area, with a mean of 0.592 and a median of 0.744, as many farmers seem to benefit
from foraging, while in Vigla, with a mean of -0.777 and a median of -0.738, it appears that the relatively low
proportion of cultivated land does not offer many opportunities for complementarity. Ifaisteia study area
presents wide distribution of the index, which is more balanced with a mean near zero (-0.024) and a median of
0.121, indicating a wider variety of farmers’ choices. The specimen in Fisini-Poliocnhi appears to be more
intensive as, in addition to having a negative complementarity index, it also has high livestock number. In the
‘Metropolis’ Farm, practices seem to target complementarity as the index indicates.
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Examining the relationship of the complementarity index with other variables, farm category seems to affect
the distribution of this index, presenting a positive correlation: land farming holdings, as expected, present a
relatively low index while the index for mixed farms varies. As also expected, there is positive correlation
between complementarity and the ratio of livestock (in BAU) per UAA (Pearson correlation of 0.432 at p=0.027).
This is also evident in the relationship of complementarity with farm typology, which reflects these two
elements (farm category and BAU per UAA).
Group A farms present greater complementarity, as these small and medium scale farms seem to incorporate
the examined practices, balancing between grazing and foraging for their livestock. Group B presents relatively
low complementarity as big farms with lots of grazing land have fewer opportunities for foraging. Group C is
more representative of land farms, where the ‘Metropolis’ Farm is an outlier, as it presents a high degree of
complementarity. It is notable though that even land farming holdings use these practices in a smaller degree.
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c) Intensification index
Intensification index presents normal distribution and is rather balanced spatially, with the exception of the
‘Metropolis’ Farm that shows a high degree of intensification. This balanced distribution is also evident by the
lack of correlation with other variables, which would explain a more differentiated sample in terms of
intensification. Considering that the variables of pesticides and green manure, which constitute the
intensification index, are also distributed normally, this result was expected. This is also evident when
examining the relation between intensification and farm typology, as farms from all Groups seem to use these
practices regardless of size, farm category or ownership status. Groups A, B and C have a rather normal
distribution of intensification index and present similar means and medians, with the exception of the
‘Metropolis’ Farm (which is part of Group C).
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5. Conclusions
Studying the landscape character of the four study areas, a specific profile emerged for each area: pastoral for
Vigla, mixed agro-pastoral for Fakos, mosaic agricultural for Ifaisteia, and abandoned for Fisini-Poliochni.
Although this profile tends to be complemented by the findings of the farm typology analysis, there are
differences, which may be attributed to the limitations of the sample (as in the case of having a sole specimen
in Fisini-Poliochni), as well as to the differentiations that appear inside each study area.
Group A, as it emerged from the PCA and clustering analysis, seems to be the most common type in the four
study areas. Containing small and medium sized (in comparison with the rest of the sample) mixed farms, which
present a balanced portion of cultivated land, this group seems to adapt to many areas. The limitations set by
the sampling method do not allow a generalization of these results, as big farms are rather over-represented.
There is clear connection between Group A farms and complementarity, as expressed by the composite index of
complementarity that derived from PCA analysis on practices; the high ratio of animals per UAA and balanced
ratio of grazing to cultivated land seem to provide the conditions that augment interactions between crop and
livestock production. Nonetheless, production is mainly geared towards dairy products therefore all efforts and
choices of the farmers relate to this direction. The diversification practices that they use are mainly employed in
order to produce better fodder for their animals, using crop rotation usually between cereals and legumes.
Big farms oriented towards livestock production (Group B) tend to be less diversified and depend more on
grasslands and external feeding, presenting a low complementarity index. As they are mostly located in hilly/
mountainous, pastoral landscapes, their main practices depend on grazing in grasslands as there is scarcity of
areas suitable for cultivation. Additionally, they complement the extra livestock feeding needs from the market.
Farms oriented towards crop production (Group C) adopt more diversified practices, as they tend to rent land in
many places and thus must adapt their choices to different landscapes. Moreover, these farms have a greater
need to diversify their crop products as their main use is commercial, thus more fragile to external, market,
factors. At the same time, they present a relatively high degree of intensification.
Table 17: Farm typology and practices composite indexes
Group A
Group B

Group C

Diversification

- 0.047

- 0.640

0.850

Complementarity

0.571

- 0.490

- 0.667

Intensification

- 0.131

0.086

0.184

The typology of farms and practices that were analysed in this study enables to prioritize and design more
focused measures that will be used to complement or subvert specific characteristics with positive or negative
links with biodiversity, as established by the work of the Biodiversity Core Group (BCG).
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Map 12: Boundaries of study areas and location of spring 2018 field recordings
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