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Abstract: The interest in re-implementing agroforestry (AF) in European agriculture due to its
environmental benefits has been growing exponentially. We reviewed the historical background
and the current state (extent, farmers’ perception, legislative support, and barriers) to evaluate the
future perspectives of AF in Czechia by identifying the key factors hampering further extension. Our
results confirmed that AF almost disappeared after the middle of the 19th century due to agricultural
intensification and collectivization. Currently, AF is not defined in the Czech legislation and no
modern AF has been encountered by this study. Areas falling into AF definition recently comprise
only traditional AF (less than 1% of agricultural area remaining) represented only by silvopastoral
AF. The results of a farmers’ survey indicated that despite relatively high interest in AF, excessive
bureaucratization, high costs of establishment and uncertain profitability are severe concerns among
farmers. We therefore conclude that there is a lack of legal recognition and marginalization of AF as
the key obstacles of low adoption rates. We suggest that systematic support beyond subsidies should
include raising awareness, research, policy, legislation changes, training, and advisory service, as a
cornerstone for progressive development of AF and thus conservation and creation of economically
and environmentally sound landscapes throughout Czechia.

Keywords: agricultural policy; alley cropping; CAP; farmers perception; grazed orchards; silvoarable;
silvopastoral; wood pastures
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1. Introduction

More than 70% of agricultural land is managed by large-scale enterprises in the Czech
Republic, leading to a national average farm size of 121 ha, which is by far the largest
average size in the EU. It greatly exceeds the EU average of 16.6 ha per farm [1,2]. These
large blocks of generally homogeneous agricultural landscapes are characterized by low
biodiversity and high vulnerability to soil erosion and degradation, which has severe
implications for the sustainability of agriculture and food production. Intensive tillage
and inadequate soil conservation practices have resulted in a substantial increase of the
land surface threatened by water and wind erosion [3]. The current state of agriculture
in the Czech Republic is representative of other post-communist Central and Eastern
European countries, including Slovakia and former Eastern Germany [2], and is a result
of the substitution of traditional agricultural landscapes formed by small family farms
by intensively cultivated fields of (predominantly) monocultures. Family farms currently
occupy less than 30% of agricultural land [3].

Although the total agricultural area was larger before the mid 20th century [4], it
mainly consisted of a mosaic of small, diversified fields with trees and shrubs at the edges of
fields, or within them [5]. However, the landscape changed considerably with the beginning
of the communist regime in 1948 and the collectivization of agricultural areas [6] During
the fifties, the majority of farms were incorporated into large cooperatives [7], which led to
the unification of the field blocks and removal of woody vegetation (including thousands
of trees alongside the roads) to facilitate the use of heavy machinery [6]. After the fall of
the communist regime in 1989, the land was returned to its owners or their descendants,
who, however, rarely cultivated the land themselves. Instead, the land was often leased [7]
to large agricultural companies who continued the process of amalgamating fields and
removing trees [8]. Although the scientific evidence is relatively scarce in comparison
to other parts of Europe [9,10], the current intensive and highly specialized agriculture
based on excessive use of mineral fertilizers and pesticides leads to low (floral and faunal)
diversity and (often irreversible) soil degradation [11].

In contrast, agroforestry (AF) is an example of “Sustainable Intensification”, or how to
get more outputs and greater diversity with fewer inputs. Hence, it addresses the negative
environmental impacts of intensive agriculture, and its vulnerability to changing climate.
Well-designed AF systems, which are adapted to local conditions, have a great capacity
to provide economic benefits (in terms of higher productivity per se or reduced risks of
production loss to biotic and/or abiotic stresses), while increasing the heterogeneity at
the landscape level, which is beneficial for biodiversity conservation [12] and ecosystem
functioning. Examples of traditional AF with high natural and cultural value successfully
integrating food production and biodiversity conservation include the dehesas and montados
of the Iberian Peninsula [13,14] or the wooded pastures, streuobst (grazed or intercropped
orchard) and traditional hedges of Central Europe. The most frequent AF systems in
Europe are two-layered wood pastures, where livestock production (mostly cattle or sheep)
is combined with scattered large trees with an understory of native grasses [13]. These
traditional forms successfully integrate food production, biodiversity conservation and
high cultural value [14]. They are sometimes described as having “high nature and cultural
value” (HNCV) [13].

Nevertheless, the re-adoption of agroforestry in Europe is currently challenging, de-
spite the interest of both farmers and policy makers [15,16]. The valuation of trees on agri-
cultural land by farmers has been addressed by only a few studies in Eastern Europe, most
of them focusing on traditional wood pastures [17–19]. However, for the successful imple-
mentation of AF, both AF potentials as well as the current farmers’ perception of ecosystem
services and trade-offs of retaining and establishing trees on farmland must be under-
stood [20] to design the guidelines to create strategies and policies for AF support. While
the flexibility of AF in its spatial and temporal arrangement allows designs to be adjusted
to different conditions [21,22], it also requires well-defined terminology and legislative
options to be provided to farmers especially in highly bureaucratic European agriculture.
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In the European context, agroforestry is assumed to be the deliberate combination
of trees and shrubs with agriculture, either as livestock or crop production. It can deliver
ecosystem services without reducing agricultural productivity and has been extensively
described and accepted in the tropics [21], where a wide range of different AF forms has
been established [23]. One of the first definitions of AF [24] was “a collective name for a
land-use systems and technologies where woody perennials are deliberately used on the
same land-management unit as agricultural crops and/or animals, in some form of spatial
and temporal arrangement”. Since then, many other definitions have been suggested,
particularly to describe land use systems in tropical countries. The European Commission
gives a simple and practical definition in Article 23 of the Rural Development Regulation
1305/2013: “a land use system in which trees are grown in combination with agriculture
on the same land” [25]. This definition includes combinations of trees and shrubs with
agriculture, on either agricultural or forest land. On agricultural land, the trees can either
be within parcels or on their edges.

While the overall definition is simple, there is a large number of AF practices in Europe
that need to fit within a common typology across Member States. The European Agro-
forestry Federation (EURAF) has therefore suggested a typology of systems and practices
(Table 1) [26]. In this paper, we focused on growing trees and shrubs on agricultural land.
Opportunities for increased grazing on forest land will not be considered since it is currently
prohibited by the Czech Forest Law.

Table 1. Agroforestry systems and practices proposed by EURAF (modification of Dupraz et al. [26]
for use in the post 2023 CAP, particularly in the Integrated Administration and Control System and
the Land Parcel Identification System (LPIS).

Agroforestry Practice—According to EU Land Use Classification
(e.g., LPIS)

Tree Location Agroforestry System Agricultural Land Forest Land

Trees inside parcels Silvopastoral AF Wood pasture Forest grazing

Silvoarable AF
Tree alley cropping

Coppice alley cropping
Multi-layer tree-gardens

Forest farming (including
food forests)

Permanent crop AF Orchard intercropping
Orchard grazing

Agrosilvopastoral AF Alternating cropping and grazing

Trees between parcels Field boundary AF (Tree
Landscape Features)

Wooded hedges
Windbreaks and shelterbelts

Trees in line
Riparian tree buffer zones

Trees in settlements Urban AF Homegardens, allotments, etc.

Therefore, the main objective of this study was to unravel the factors hampering the
re-adoption of AF in the Czech Republic. More specifically, we focused on: (i) the historical
background of AF, including its former use and the drivers of substitution by recently
common industrial agriculture; (ii) estimation of the current extent of AF practices in the
Czech Republic following the classification proposed by Dupraz et al. [26]; (iii) detection of
the key barriers and motivation for AF adoption based on the farmers’ perception (including
their concerns and expectations); and (iv) identification of legal support and barriers for AF
on EU level and in the Czech Republic, while also reviewing existing research, education
and training. We hypothesized that the main challenge for re-adoption lies in the insufficient
promotion of AF as a mainstream land-use through research, dissemination of information
and policy changes [11] as well as in the insufficient adaptation and optimization of various
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AF practices to specific environmental, socio-economic and legislative conditions in the
Czech Republic.

2. Materials and Methods
2.1. Historical Review

We qualitatively surveyed existing literature on the history of AF in the Czech Republic
using the comprehensive overview in [27] as our main reference. The used archival sources
included iconography, estate conscriptions, nation-wide cadastral surveys and theoretical
writings on AF. The most comprehensive source we used was the Stable Cadastre (https:
//ags.cuzk.cz/archiv/) (accessed on 11 February 2019), a nation-wide survey of land
ownership and use for taxation in the mid-19th century. This included detailed information
on AF outside forests (AF on arable land, meadows, and pastures) and inside forests (hay
cutting, forest pasture and litter raking). Data from [28] focused on AF outside forests
in 1689 settlements in Bohemia (Western part of the Czech Republic) were included. For
AF inside forests in Moravia (Eastern part of the Czech Republic), we used the forest
historical database originally created during the LONGWOOD project (www.longwood.cz)
(accessed on 19 March 2019). Many types of historical sources (for example rent rolls,
estate conscriptions and tax records) mainly from the 16th through the 19th centuries were
scanned for references to various forest uses, including AF, using a predefined query form.
This form included the AF uses such as hay cutting, forest pasture, litter raking, pannage,
wild fruit collecting, honey making and leaf fodder making, of which the first four were the
most common. All information was localized in a GIS environment based on the existing
3564 settlements in the region. The database is the largest of its kind in Europe and contains
ca. 33,000 entries on individual forests, including many thousand references to AF uses,
which were filtered out for the study. The database is stored at the Institute of Botany of the
Czech Academy of Sciences. A detailed description of the database as well as the processed
archival sources and the employed procedures methods can be found in [29].

2.2. Classification and the Extent of AF in the Czech Republic

Following the current nomenclature of AF used in EU, we identified, defined and
classified AF systems of historical, current or potentially future importance, to adjust the
typology for the Czech Republic. To estimate the current extent of major AF systems, we
used the methodology of [30], which consists of the localization of the areas fitting into
the AF definition, with the use of datasets from EU surveys of Land Use and Cover Area
Frame Survey (LUCAS). This is a geo-referenced database of 270,277 points that provide
harmonized and comparable statistics on land use and land cover across the EU, 5515 of
which are located within the Czech Republic. The points containing AF were identified
using previously published methods [30,31]. Agroforestry was assumed to be present
when the upper layer recorded scattered trees and the second identified the presence of
crops or pastures. Agroforestry points were subsequently divided into three categories [26]:
(i) silvoarable, where crops are integrated with trees on arable land; (ii) silvopastoral, where
trees are combined with livestock production on pastures, and (iii) permanent crop AF,
where fruit orchard are grazed or intercropped. All points that fitted the set criteria for AF
in LUCAS, were then checked based on Czech LPIS (Land Parcel Identification System),
and either orthophoto maps from the Czech Office for Surveying, Mapping and Cadastre,
or personal visits. To estimate the extent of agroforestry in hectares based on points coded
as AF and confirmed according to the criteria detailed above, we divided the number of
points coded as AF by the total number of LUCAS points in Czech Republic and multiplied
this by the surface of the country [30].

2.3. Farmers’ Perception of Agroforestry

A methodology similar to that applied in previous studies [16] was used to understand
the barriers and opportunities for the adoption and development of AF among Czech
farmers. Qualitative data were obtained from focus group discussions (FGDs) carried out

https://ags.cuzk.cz/archiv/
https://ags.cuzk.cz/archiv/
www.longwood.cz
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after workshops organized for farmers in 10 communities, in cooperation with Local Action
Groups. The selected communities were located in two regions with the highest share of
agricultural land, mostly arable land: Central Bohemia and South Moravia, in autumn
2018 and spring 2019. Each introduced the socio-economic and environmental benefits
of AF, particularities of tree establishment and management, and to the current (limited)
possibilities of growing trees on agricultural land in the Czech Republic. A semi-structured
interview script was followed (see [32] for full details).

The FGDs were joined by self-selected participants (n = 113), mainly local farmers
with some experience in tree-planting, who were asked to indicate their concerns and
expectations of AF. The FGDs contributed to the formulation of the main positive and
negative views of tree planting including agricultural production, legal and socio-economic
impacts, which were then used for the preparation of a specific questionnaire used during
the second stage. While the FG discussions targeted particularly small-scale farmers, and
may not allow comparisons with other studies, they were useful for revealing the emerging
patterns, and were a basis for further formulation of the questionnaire on expectations and
concerns regarding agroforestry establishment.

After qualitative evaluation of the results from FGDs, we created an online farmers’
survey questionnaire (available online in Open Science Framework) and it was distributed
by email to 6492 Czech farmers/enterprises (recipients of agricultural subsidies as listed at
the Ministry of Agriculture) in November 2019. By March 2020, we obtained 488 completed
questionnaires (8% response rate). Most participants were private farmers (n = 350, 72%)
operating on an average of 50 hectares of predominantly arable land (Table 2). One hundred
and thirty-nine participants (28%) were large agricultural enterprises, including joint stock
companies, managing several hundreds to thousands of hectares. Of all participants,
41% of farmers identified themselves as organic farmers (for details see online in Open
Science Framework). Participants were asked to respond to each statement, using a 5-point
Likert scale ranging from strong disagreement to strong agreement. The questions were
designed to measure the farmer’s perception of strengths and weaknesses of AF. The
questionnaire also included open-ended questions allowing participants to share their
opinions on pros and cons of AF. Data were processed in excel spreadsheet and analysed
in SPSS software (IBM SPSS, Inc., Chicago, IL, USA). The Kruskal–Wallis test was used to
determine whether there is a statistically difference between the expected frequencies and
the observed frequencies in one or more categories of a contingency table. The farmers’
responses were also tested for their correlation with respondent farm characteristics and
with the current tree distribution on their land using Spearman’s correlations.

Table 2. Farm characteristics of the participants in farmers survey, together with the Likert scale
median of the willingness to establish AF (medians followed by different letters are significantly
different at p < 0.05).

Farm Characteristics Category n Share Cumulative Willingness to Establish
AF (Likerd Scale Median)

Legal status of farm
Natural person/family farm 349 72% 72% 4 a

Business company 114 23% 95% 4 a
Cooperative 25 5% 100% 3 b

Management
Organic 198 41% 41% 5 a

Conventional 278 57% 98% 4 b
Not specified 12 2% 100% 5 a

Farmland size

up to 10 ha 56 11% 11% 5 a
10–50 ha 102 21% 32% 4 a

50–100 ha 106 22% 54% 4 b
100–500 ha 128 26% 80% 4 b

500–2000 ha 68 14% 94% 3 c
over 2000 ha 28 6% 100% 3 c
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Table 2. Cont.

Farm Characteristics Category n Share Cumulative Willingness to Establish
AF (Likerd Scale Median)

Share of privately owned
land

up to 10% 37 8% 8% 3 a
10–30% 122 25% 33% 4 a, b
30–50% 83 17% 50% 4 a, b
50–70% 88 18% 68% 4 a, b
70–90% 51 11% 79% 4 b, c

over 90% 104 21% 100% 4.5 c

Share of arable land in total
farmland

up to 10% 137 28% 28% 4 a, b
10–30% 48 10% 38% 5 a, b
30–50% 43 9% 47% 4 b, c
50–70% 58 12% 59% 4 b, c
70–90% 93 19% 78% 4 c, d

over 90% 109 22% 100% 3 d

Number trees on farmland

0 99 21% 21% 4 c
1–10 190 40% 61% 4 b

11–100 140 29% 90% 5 a
over 100 50 10% 100% 4 b

Different letters indicate a statistically significant difference (p < 0.05) in the willingness of AF adoption expressed
as a value on a Likert scale (1: strongly disagree to adopt; 5: strongly agree to adopt) between farm categories
within a farm characteristic using the Kruskal–Wallis test.

2.4. Legal Aspects of AF in EU and Czech Republic

Member States of the EU were permitted to support the establishment of agroforestry
within their Rural Development Plans already in two Common Agriculture Policy (CAP)
Periods (2007–2013 and 2014–2020). This support was available in two measures:

• CAP 2007–2013—Measure 222 “First establishment of agroforestry systems on agri-
cultural land”, which was implemented in 5 EU Member States: Belgium, France,
Hungary, Italy and Portugal.

• CAP 2014–2020 Submeasure 8.2 “Support for establishment and maintenance of agro-
forestry systems”, applied in 7 EU Member (and ex-Member) States: countries as
before, Spain, and UK [33].

Since none of the mentioned measures has been implemented in the Czech Republic,
the current programs of agricultural support (CAP, SGPFF—the Support Guarantee Agri-
cultural and Forestry Fund, SEF—State Environmental Fund) were analysed to reveal at
least partial current possibilities of AF support. We have also considered likely support
under the new the Czech National CAP Strategic Plan, and requirements for AF training,
research and development.

3. Results
3.1. History of Agroforestry

Considering the climate and terrain of the Czech Republic, it is reasonable to assume
that both forest and open lands [34,35] were used by the first farmers, with tree fodder (and
thus AF in the modern sense) playing a crucial role in the local animal husbandry until
its replacement with hay, which can be indirectly connected to the introduction of short
scythes (tools for mowing grass, grain or other crops) in the Iron Age [36,37].

The first direct evidence of AF in the Czech Lands (including current Bohemia, Moravia
and Silesia) can be found in written and pictorial sources. For instance, various medieval
frescos and illuminations, particularly the 12th century fresco of Přemysl the Ploughman
(the legendary ancestor of the Přemyslid dynasty) in Znojmo [38], depict arable fields with
standing trees. Written sources provide information mainly on the agricultural use of
forests, including grass cutting and hay preparation (on permanent meadows in forests
or among the trees), litter raking (to be used as bedding for farm animals and later on as
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manure) and woodland pasture. Forest pastures were copiously documented and usually
closely regulated systems. For example, the urbarium of the Hodonín city estate from the
year 1691 [39] contains a detailed description of forest areas where grazing was permitted,
with respective prices. Based on the Stable Cadastre of Moravia and Czech Silesia (the
eastern part of the country, Figure 1) from the 1840s, there were 3564 settlements in this
region, of which 697 (19.5%) recorded hay cutting in forests, 2474 (69.4%) litter raking and
1727 (48.4%) pasturing in woodland, suggesting that AF was a very common practice in
forests at the time. Intercropping of forest trees (polaření) was also traditionally practiced.
It involved the planting of annual herbaceous crops between newly planted trees on forest
soil during the first years after the establishment of tree plantations. It was promoted by
foresters [40] and practiced in various forms until the 20th century, especially in lowland
alluvial forests, e.g., in Southern Moravia. Farmers received access to a cheap and relatively
fertile land to grow traditional crops (potatoes, fodder beet) while promoting the growth of
young forest tree seedlings by weeding and other cultivation practices. Crop cultivation was
usually practiced for the first three to four years of plantation, until the light competition
prevented further intercropping.
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Figure 1. Agroforestry sites in the Czech Republic identified by LUCAS and confirmed by LPIS,
orthophoto maps or personal visit (A), and pastures with trees in the 19th century in Moravia and
Czech Silesia (B). Dominant tree species as well as the size of the pastures are indicated.

In addition, AF on agricultural land used to be a common practice until the mid-
nineteenth century. Various forms of AF practices were all attuned to natural and cultural
conditions: with more intensively managed fruit trees on pastures and meadows (fruit
AF) in the proximity of highly developed lowlands with fertile soils; and trees for wood
production (wood AF) in the more remote, mountainous regions. Comprehensive data
on AF are available from the first half of the 19th century, when the Stable Cadastre was
compiled (Bičík et al., 2015). This cadastre included several AF land use categories, of
which the most common were arable land with fruit trees (Acker mit Obstbäumen in the
original German), meadows with fruit trees (Wiesen mit Obstbäumen), meadows with wood
use (Wiesen mit Holznutzen), pastures with fruit trees (Hutweiden mit Obstbäumen) and
pastures with wood use (Hutweiden mit Holznutzen). Even though the Stable Cadaster is
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by any standard an extremely detailed historical source on land use types, other possible
AF uses—for example trees in home gardens—were not recorded in any comprehensive
manner. A detailed analysis of a single village (Velký Uhřínov, in NE Bohemia) was carried
out [27], and it was detected that 3.5% of all agricultural land could be classified as AF. It
was also observed that 3.6% of agricultural land in W Bohemia was used for AF in the mid-
19th century [28]. As for pastures with trees, the Stable Cadastre recorded two basic types:
either short rotation (5–6 years) willow pollards or longer rotation (ca. 25 years) birches
in lowlands and at higher elevations (Figure 1B). In the latter category, trees on average
covered approximately 40% of the pastures and probably resulted from spontaneous
succession in spite of the relatively high numbers of grazing domestic animals [41].

However, by the end of 19th century, no written signs of AF in the official literature
could be detected [27], as the agricultural use of the forests was abandoned due to its
alleged harmful effects [42]. AF in general was abandoned due to political, socio-economic
and demographic changes [28]. In particular, the pressure of agricultural intensification
led to: (i) the substitution of orchard agroforestry with large-scale intensive agricultural
production on fertile soil, and (ii) the abandonment of less fertile areas of silvopastoral
systems (particularly at higher elevations) and their change to productive forest, due to
their generally low production potential when compared to lowland agriculture or inten-
sive cattle husbandry. To facilitate the mechanization and intensification of agriculture,
especially after World War II, and during the era of communist collectivization (1945–1990),
the remaining trees (solitary trees, alleys, or live hedges) were gradually removed from
agricultural land, leading to the nearly complete disappearance of AF from Czech land-
scapes. Most of those remaining trees, which survived on agricultural land, are currently
registered as Landscape Features, or occur on non-productive so called ‘other’ agricultural
land in Czech LPIS.

3.2. Classification and Current Extent of Agroforestry

According to the current classification of AF in Europe [26], five major categories
with eight subcategories of AF practices were identified to be of importance in the Czech
Republic. The historical and current AF practices as well as those that are likely to be
recognized by the Czech legislatives in the near future are listed in the Table 1. According
to data from LUCAS database, the total area of AF in the Czech Republic is 35,750 ha
(corresponding to less than 1% of utilized agricultural area), which is solely represented by
silvopastoral AF, particularly by established forest trees on pastures, here classified as wood
pastures (30,030 ha, 84% of total AF area) and grazing under fruit trees, classified as orchard
grazing (5720 ha, 16%) (Table 3). The majority of the areas classified as AF according
to LUCAS were located in the areas with challenging environmental conditions, usually
highlands covered with permanent grasslands used for extensive livestock husbandry
(Figure 1). Using LUCAS, we were not able to detect any other AF practices.
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Table 3. Classification, description, support and extent of agroforestry (AF) in the Czech Republic.

Agroforestry System (AFS) Agroforestry Practice Description Extension Example

Silvoarable
(trees inside parcels)

Tree alley cropping

Forest or fruit trees in lines within fields; final
number of target trees is 80–100 per ha;
distance of rows 10–40 m, spacing of trees in
lines 3–10 m, area covered by trees 5–25%

Only experimental
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Table 3. Cont.

Agroforestry System (AFS) Agroforestry Practice Description Extension Example

Permanent crop
agroforestry-silvoarable
(trees inside parcels)

Orchard intercropping

Traditional AFS, where high stem fruit varieties
are intercropped with traditional arable crops.

No data, remnants of once
traditional systems
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3.3. The Farmers’ Perceptions of Agroforestry

In the FG discussions, we observed that the participants were rather production
oriented, locked in a “feeding the country” paradigm. Common scepticism and negative
prejudices have been observed regarding the cultivation of trees on agricultural land,
especially on arable land. Farmers often assumed that high labour-intensity and skills
were required for such practices, while expressing their concerns regarding the competition
between the trees and the crops for resources. Participants called for tailor-made solutions
from public authorities, such as guides, accompanied with subsidies for AF. They did
not consider themselves sufficiently skilled to design and maintain AF on their own.
The absence of practical examples or demonstrations of AF farms in the Czech Republic,
together with the inexistence of support in the form of training materials and advisory
service, deepens farmers’ concerns based on the established stereotypes: (i) geographical—
AF is not suitable for temperate climate; (ii) ecological—woody vegetation has always
been considered as an ‘enemy’ of modern farming due to the tree-crop competition and
obstacles for mechanization; (iii) social—farmers view themselves as producers of crops or
animals, and growing trees will lead to the marginalization of farming; (iv) economical—
trees cultivated on fields do not pay-off economically; and (v) political—it is a tool to get
agriculture under the control of officials. The detailed results of the FG discussions are
presented in [32].

Despite relative scepticism expressed by farmers during FG discussions over the
inclusion of trees within agricultural systems, the results of the quantitative farmers’ survey
based on the questionnaire revealed that only 21% of farmers had no trees on their farmland,
while 64% reported up to 50 trees on their farmland. Most of the farmers (80%) with
established trees are convinced of the aesthetical function of woody vegetation in the
landscape (Figure 2). Over 59% of farmers agreed that trees play an important role in soil
protection, particularly in erosion control. Nevertheless, more than two thirds of farmers
claimed not to have any direct economic benefit from the presence of trees, and nearly the
same number did not believe that trees increase efficiency of their main agricultural activity.
Only a minority of the farmers (less than 20%) claimed that woody vegetation on their
farmland possess any legal protection, while they generally do not receive any subsides to
maintain it.
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A low number of participants were completely against the cultivation of trees on
their land (only 10% were strongly against the idea of starting up AF, 11% were somewhat
against). Nearly two thirds (64%) of participating farmers were willing to establish AF on
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their own land while a quarter (24%) would establish it even on the leased land. However,
the relatively higher representation of organic farmers in our survey (41%, while current
share is around 10% of all farmers in Czechia) likely limits the generalization of those
results. Of those farmers willing to establish AF, silvopastoral AF was preferred by 59% of
farmers and 34% of farmers would opt for silvoarable AF. We found a statistically significant
(p ≤ 0.05) influence of the farm characteristics on the willingness of the farmers to establish
AF (Table 2). A higher tendency to establish AF was expressed by organic and relatively
small (up to 50 ha) farmers who own most of their farmland, have a lower share of arable
land in total farmland (mixed farming) and already maintain a number of trees on their
land. The median of the preferable size of the farmland dedicated to AF establishment
was 8 ha, while 37, 18 and 16% of farmers would establish AF on up to 10, 20 and 50 ha,
respectively. The majority (74%) of small farmers (up to 10 ha of farmland extension) are
keen to establish AF. The willingness to establish AF was negatively correlated (p < 0.001)
with the total size of the farmland (Figure 3a) and share of arable land in the total farmland
(rs = −0.259,) (Figure 3c), and positively correlated with the share of privately owned land
to the total farmland (rs = 0.161) (Figure 3b) and number of trees, which are already present
on their farmland (rs = 0.265) (Figure 3d).
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When asked about their expectations of the benefits of AF on their farmland, most
farmers agreed on the beneficial function of trees in microclimate improvement (76%),
erosion control (71%), overall biodiversity conservation, and pest control (50%) (Figure 4a).
These functions are linked with an expected improvement of the farming image (60%).
However, only 26% of farmers believe that growing trees can improve soil fertility and thus
increase productivity of adjacent crops or pastures. Concerning the productive role of trees,
only 32% of farmers expected the adoption of AF to be economically beneficial due to the
diversification of their production. Any kind of financial subsidy for establishment of AF
would be an additional motivation for roughly half of interviewed farmers.
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Looking at the major concerns connected with AF (Figure 4b), the majority of par-
ticipants stated that AF establishment and management would involve higher labour
requirements (73%), while giving a low return on the investment (68%). The biggest con-
cern, however, lies in the bureaucratization of the process of AF establishment under the
current legislation (79%). Insufficient professional and methodological support for AF
was identified by 44% of farmers. To overcome this, farmers would appreciate practical
excursions (59%), seminars (58%), and printed training handbooks (49%) for guidance
during AF establishment and the initial maintenance phase.
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3.4. Current Legislation of Agroforestry in EU and Czech Republic
3.4.1. European Legislation

Agroforestry was mentioned four times in the first EU 1998 Forestry Strategy (COM
1998/649), but its uptake was not tracked in the evaluation of this Strategy (Commission
staff working document—Annex to the: Communication on the implementation of the
EU Forestry Strategy (No. COM (2005) 84 final SEC/2005/0333)). Similarly, the 2006 EU
Forest Action Plan (Communication from the Commission to the Council and the European
Parliament of 15 June 2006 on an EU Forest Action Plan, 2006) invited Member States
to “promote agroforestry systems” in their rural development programs, but there was
no mention of AF in the 145-page-long evaluation of progress made under this Action
Plan [43]. In 2013, the second Forest Strategy (European Commission, 2013, Forest Strategy:
for forests and the forest-based sector) stressed agroforestry in the context of national Rural
Development Programs, but again failed to include it in the specific targets of the Multi-
Annual Implementation Plan (European Commission, 2015, Multi-annual Implementation
Plan of the new EU Forest Strategy).

The First Pillar of the CAP covers direct payments to farmers in Member States.
Regulation (EU) No 1307/2013 (Regulation establishing rules for direct payments to farmers
under support schemes within the framework of the common agricultural policy (No.
Regulation 1307/2013), 2013), Article 43 (and Delegated Regulation 639/2014), which
describes rules for “payments for agricultural practices beneficial for the climate and the
environment”: generally known as “greening”, to which EU countries have to allocate 30%
of their direct payments. There are three greening rules: crop diversification, maintenance
of permanent grassland and Ecological Focus Areas (EFAs). The EFAs comprise land that
is “beneficial for biodiversity”, and which all (non-organic) farmers with more than 15 ha
of arable land must declare on their annual agricultural returns, covering at least 5% of
their farm. EFAs are relevant to agroforestry since “hectares of agroforestry” and most
“Landscape Features” involve trees.

The Second Pillar of the CAP supports Rural Development Programmes in Member
States. Unlike the first pillar, rural development payments are co-funded by contributions
from Member States. In 2014–2020, this contribution averaged 25% of the total CAP budget
in the EU and 20% in the Czech Republic. The agroforestry sub-measure 8.2 in the Rural
Development Regulation (Regulation 1305/2013) of the CAP 2014–2020 supported not
only the establishment of agroforestry on agricultural land, but also the regeneration
and management of existing areas of silvopasture. It was implemented in the Rural
Development Plans of 35 (out of the 118) Regions in the EU. If fully implemented by the
end of the CAP in 2020, around 74,000 ha of agroforestry should have been established
or regenerated across the EU by the end of the programme in 2022 [33]. However, recent
data (Szedlak pers. comm) on the implementation of this sub-measure shows that this
target was greatly overestimated. By the end of 2019, its use had been established in Greece,
leaving only Portugal, Spain, Italy, Belgium and the UK, and in five of the 34 Regional
Development Plans. Only 2136 ha had been planted, at a cost of 3.3 M€ (2.5% of planned
budget). Planned expenditure over the commitment period of the CAP 2014–2020 has been
reduced to 64 M€.

Agencies responsible for administration of the CAP administration in the five states
currently implementing sub-measure 8.2 have reported that farmers are reluctant to adopt
the AF sub-measure because of the low payments offered, the limited time period of these
payments and the risk that they will lose eligibility for Pillar I payments if their fields
contain more than a threshold number of trees (the so called “100 trees/ha rule”). Member
States often seem to realise that the EU never intended the threshold to apply to small trees
but give no clarification on the crown diameter above which a tree will be “counted”.

3.4.2. Czech Implementation

In the Czech Republic, AF is not yet recognized as a land use system in its LPIS or
in its national cadastre. In Pillar One, 12 of the 19 possible EFAs listed in the Regulation
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1307/2013 were implemented, including six Landscape Features. However, less than
1% of the Ecological Focus Areas selected by farmers were Landscape Features, with N-
fixing crops (61%) and cover/catch crops (33%) predominant (Table 4). The “Hectares of
Agroforestry” EFA option was not implemented, as the Greening Delegated Regulation
stipulates that this applies (a) only to silvoarable agroforestry and (b) only land planted
using assistance from Rural Development Programmes—and such areas do not exist in the
Czech Republic. The 100 tree/ha limit rule is applied to both arable land and permanent
grassland to determine eligibility for basic payments, but the State Agricultural Intervention
Fund, which administers agricultural subsidies, can further exclude the area under tree
crown from the total area eligible for payment.

Table 4. Ecological Focused Areas implemented in the Czech Republic by 2016 as part of “greening”
rules and cross-compliance measures [44,45].

Ecological Focus Area Implemented in
Czechia Area Declared 2015 ha (%)

Notes (Including Whether Also
Recorded as a Good Agricultural and

Environment Condition (GAEC) as Part
of “Cross Compliance” in Pillar I)

Hedges or woody strips n

Isolated Trees y Trees in isolation outside the forest with a
crown projection of at least 8 m2 (GAEC7)

Trees in Line y Linear formation consisting of at least
5 trees (GAEC7)

Trees in Groups/Copses y

Separate non-linear formation with at
least 2 trees and largest area of 3000 m2

(smaller than the forest definition)
(GAEC7)

Field Margins y GAEC5 (soil and carbon stock), GAEC7

Ponds/wetland y
Ensure retention of water in a landscape,
cannot be damage, farming not permitted

(new in 2016), GAEC7

Ditches y
Linear formation no more than 6 m width
whose function is to break slope length

(GAEC7)
ATraditional stone walls n

Other landscape features
(grassed thalweg) y

A path of water runoff from arable land,
reducing risk of erosion. Can be partially

covered with woody vegetation
All landscape features y 261 (0.09)

Fallow land y 16,179 (5.4)

Terraces y

Continuous linear formation serving to
reduce risk or water and wind erosion
and decreasing slope. Components can

be woody or a stone wall (GAEC7)
Buffer/boundary strips n
Hectares of agroforestry

(ha) n

Forest edge strips—non
productive n

Forest edge
strips—productive n

Short rotation coppice y 83 (0.03)
Afforested areas y 188 (0.06)

Cover or catch crops y 99,909 (33.2) Also recorded for GAEC4 (minimum soil
cover)

N-fixing crops y 182,326 (60.7)
Also recorded for GAEC6 (maintenance

of soil organic matter level through
appropriate practices)
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While the Czech Republic did not support the AF sub-measure 8.2 of the Reg. (EU)
1305/2013, it did support extensive grazed orchards with landscape and ecological value
within Rural Development Programme of CAP 2014–2020. Short rotation coppice is also
eligible for direct payments, and counts towards the greening threshold, but not in com-
bination with crops or livestock production. Only small animal breeding or grazing are
accepted (chicken, hens, sheep, etc.) and schemes must comply with the rules for short
rotation coppice trees (planting density, rotation, manipulation space).

4. Discussion
4.1. Traditional Agroforestry Practices and Their Conservation

Our results confirm that AF used to be relatively common land use in the Czech Repub-
lic but was largely eliminated from the landscape due to the agricultural intensification or
abandonment of less productive areas, accelerated mainly during the era of collectivization
after WWII. This intensification has marginalized traditional AF practices to areas with
environmental constraints for intensive agriculture, where the only remnants can be found
(Figure 5). Most of them were converted to tree-less pastures or were reforested. In fertile
lowland, with predominance of arable farming, AF completely disappeared. Traditional AF
systems are currently extended on less than 1% of agricultural land in the Czech Republic,
all of them classified as silvopastoral AF (wood pastures or orchard grazing). These values
are much lower than the majority of countries in the Central and Eastern Europe like
Germany (1.6%), Austria (5.6%), Slovakia (2.3%), Romania (6.7%) or Bulgaria (19.4%), but
comparable to Poland (0.7%) and Hungary (0.8%) [30]. Despite their low extent, these areas
are of high natural and cultural value, because the vegetation complexity and (species)
diversity provides a wide range of ecosystem and cultural services [13].
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While the primary product of such AF practices is livestock, there is a range of other
traditional marketed products in other European countries: some are no longer of high
(economic) importance due to high labour costs (tree hay, firewood, charcoal, and fruits),
while others found a niche on the market and are often specifically labelled (e.g., Iberian
ham). Some of these AF are primarily designed (or preserved) as aesthetic landscape of
high cultural value with high potential for tourism and recreation [13]. The traditional
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grazed orchards in the Czech Republic are based on the cultivation of local high-stemmed
fruit tree varieties and thus possess high value for in-situ conservation of this traditional
germplasm. There are various initiatives, e.g., in Bílé Karpaty region (Moravia), aiming to
conserve and reproduce such traditional varieties and market their products, which include
fruit juices, cider, dried fruits and plum brandy. This region also profits from agrotourism
because of its beautiful cultural landscape based on traditional AF.

Nevertheless, the sustainability of such AF could be supported by placing a monetary
value on public cultural benefits by local and national governments [14]. The standard
conservation approach in Europe is characterized by payments to farmers for maintaining
traditional farming practices, e.g., through agri-environmental schemes. However, at-
tempting to conserve past land-use systems through financial incentives cannot restore the
intricate cultural linkages between people and their landscape [46]. “The transformation
strategy” may include developing markets for organic or regional specialty products, eco-
tourism, and localized production of biomass energy [47]. Despite the indisputable cultural
and ecological importance of the remnant traditional AF, the development of contemporary
and innovative farming (such as novel silvoarable AF, or localized production) should be
advised [48,49] to avoid farmers being dependent only on subsidies.

Our estimation of current AF extent in the Czech Republic based on LUCAS is lower
than reported previously [30] (35,750 ha compared to 45,800 ha), which can be explained
by a more detailed check of all individual points classified as AF by LUCAS as performed
in our study. This could also occur in other countries. On the other hand, a low sampling
density used by LUCAS also likely underestimates the extension of grazed orchards (our
estimation was 5720 ha), as such AF is usually practiced on rather small plots, often not
detected by this method. It has been recently estimated [50] that the extension of the
traditional grazed orchards or orchard meadows in the Czech Republic could be between
10 and 55 thousand hectares, depending on the used methodology and definition. As such,
all the estimations of the extent of AF depend on the methodology used and the nature of
the wide variety of AF systems makes those estimations difficult.

Using LUCAS, there is also no clear recognition of field boundary AF (windbreaks,
shelterbelts, wooded hedges, and riparian tree strips). The use of hedges and live fences
along the field borders, streams and slope contours has a long tradition, but the era of
joining fields to larger blocks led to their drastic reduction and their current extent is
challenging to estimate. The recognition of such systems for biodiversity conservation
(so called green infrastructure) has been steadily increasing and their establishment is
promoted. Nevertheless, they are usually not included in agricultural land or are classified
as Landscape Features in LPIS. However, the extent of Landscape Features in the national
inventory (LPIS) is still negligible, as their registration is voluntary and farmers are reluctant
to do so, because different rules and requirements apply to such areas. If registered, they
must be protected, and their management or removal is restricted. Such areas generally lack
productive function and should be protected for their ecological functions. Another type
of AF not covered by any of the national inventories are traditional homegardens on non-
agricultural land, which, although very popular and of high cultural importance, are usually
too small and inconsistent. Hence, the quantification of their extension is problematic.

4.2. Current State of Agroforestry and Barriers for Implementation

To the best of our knowledge, no modern large-scale silvoarable (tree/coppice alley
cropping) AF is currently present in the Czech Republic. While Czech farmers showed
relatively high interest in establishing AF in our quantitative survey, they also expressed a
great uncertainty towards AF, concerning mainly: (i) bureaucratization of the establishment
under current legislation; (ii) lack of evidence of the economic benefits—linked to high
labour requirements and additional investments in tree establishment, protection and new
farming technologies, and with compromised productivity; and (iii) lack of experience,
methodological support and training (Figure 5). While the majority of the farmers partici-
pating in the farmers’ survey were interested in the establishment of AF, it should be noted
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that this value may be overestimated, since interested farmers were probably more likely
to return the questionnaire.

The bureaucratization connected with growing woody perennials on the agricultural
land is the biggest concern to farmers. Such findings are not surprising, given that there
is no recognition of AF in the current Czech legislation (Figure 5), which poses a high
number of obstacles to the tree establishment on agricultural land (except in orchards).
Barriers relate particularly to the EU Delegate Regulation (which will not be renewed
in the next CAP 2023-27), which limits the number of cultivated trees on agricultural
land to 100 trees per hectare, and by the Czech Agricultural Act and following directives
and regulations, which state that only one crop group can be established on a part of a
farmer’s block (registered in LPIS). This practically excludes the combination of crop or
grassland with a tree component and also disqualifies the trees (except fruit trees) from
being recognized as a productive component. Moreover, the woody vegetation growing
outside the forest (trees already present on the agricultural land) is protected according
to the Nature and Landscape Protection Act, hence cannot be managed and harvested
without specific permission. Concerning agricultural subsidies, the area covered by woody
vegetation on fields can be classed as “ineligible” for basic payments or classed as a
Landscape Feature in LPIS. In the former case, the annual direct Pillar I payments would
be reduced based on the reduced total area of agricultural land, and in the later, such
woody areas can no longer be used, managed, or harvested freely by the farmer. Thus,
AF has to be politically and legally recognized (with clear definition and classification, as
presented in Tables 1 and 2) in various directives and regulations and accepted as specific
crop group(s) in LPIS to open the possibility for farmers to plant, manage, and harvest trees
on agricultural land.

Despite the bureaucratic obstacles, most of the Czech farmers still have some expe-
rience with trees or woody vegetation on their farmland and their prime motivation to
maintain and establish them is the aesthetical function of trees in the landscape, clearly
confirming the findings from other European countries [16] where landscape aesthetics also
gained the highest score. Hence, farmers with a larger number of trees on their (particularly
privately owned, not leased) farmland, are more open to the AF establishment. The majority
of farmers acknowledged the positive effect of trees on animal welfare by providing shade
and shelter, hence silvopastoral AF seems to be more popular and more easily accepted by
farmers. Most of the farmers also highly value the ecosystem services provided by the trees,
particularly erosion control, microclimate improvement, and biodiversity conservation. On
the other hand, for farmers whose only income is annual crop production, the trees within
the arable land directly translate into the loss of income, without considering changes in
productivity or reduced requirements for inputs. Usually based on their personal expe-
rience, farmers are concerned about the tree-crop competition for water and light, while
they generally do not believe that trees are able to improve crop production through the
improvement in soil fertility. This divergency between ecological and economic view of AF
among Czech farmers greatly differs from other countries, where income diversification
and possible increase of productivity has been seen as major benefit of trees on agricultural
land [16,51,52] and is likely a result of a long period of intensive agriculture and loss of
experience with AF. The low expectation of the productive role of trees could be explained
by the generally accepted long-term and low profitability of the current wood production
and by the excessively high labour requirements of fruit production. High complexity of
management and increased workload under a current shortage of agricultural labour could
be serious obstacles to AF adoption. In line with other authors [53,54], subsidies would
be unlikely to greatly change the average farmers’ views; however, they could help the
interested farmers to finance the establishment of AF.

Based on our results, the farmers who are more willing to establish AF tend to have:
(i) organic farms, (ii) relatively small holdings, (iii) low shares of arable land (mixed crop-
animal farming), (iv) predominantly privately owned land, and (v) at least some trees
on their farmland. All these characteristics represent a typical European family farm.
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Nevertheless, higher inclination of farmers to establish AF on their own land, when over
70% of agricultural land is leased in the Czech Republic, together with the strong inten-
sification of agriculture and concentration of managed farmland under large companies,
indicate serious obstacles for large-scale adoption of AF in the Czech Republic. A similar
situation can be expected in other countries with the same historical background (Central
and Eastern European countries, including Eastern Germany and Slovakia). However,
in countries, where the collectivization of agriculture did not have such a strong impact
and most farmland is still managed predominantly as family farms (e.g., Poland, Austria,
Hungary, Bulgaria, and Romania) [2], higher openness of farmers to implement AF can be
expected, if sufficiently promoted and supported.

The current low extent of AF in the Czech Republic found in our study in comparison
with other European countries [30] can be explained by (i) historically different ways of
agricultural intensification (especially after WWII); (ii) loss of experience with AF during
decades of intensive agriculture and thus low re-adoption of these traditional farming
practices (usually practiced on smaller family farms); and (iii) number of legislative, bu-
reaucratic and economic barriers for planting trees on agricultural land (Figure 5). To
address these issues, agroforestry courses are currently implemented in several study pro-
grams at the two agricultural universities—Czech University of Life Sciences Prague (CZU)
and Mendel University in Brno. Furthermore, the Czech Association for Agroforestry
(CSAL), a member of the European Agroforestry Federation (EURAF), has organized a
number of AF trainings, workshops, and conferences for farmers and landowners. A
recent European-scale project AGFOSY, also implemented in the Czech Republic, has been
financed through the ERASMUS+ program to develop training materials including case
studies, methodological lists of best practices, short videos and other study materials to
increase the overall knowledge of AF. The output of the project was a simple online module
for agroforestry training (www.agroforestrysystems.eu) (accessed on 07 August 2020). The
first larger national agroforestry research project, with the title “Agroforestry—potential
for regional development and sustainable rural landscape” was executed in 2018–20. One
of the outcomes of the project was publication of an AF handbook, guiding the estab-
lishment and management of AF directly targeted for use by farmers. The Ministry of
the Environment initiated another research project in 2019 titled “Agroforestry systems
for protection and restoration of landscape functions endangered by climate change and
human activity”, focusing on evaluation of trade-offs between agricultural production and
ecosystem services in AF.

Clearly, the discrepancy between (i) the increasing promotion of AF at a scientific level
based on the empirical evidence of AF economic benefits and environmental services (much
lower in the Czech Republic in comparison with the rest of Europe), and (ii) the relatively
slow elimination of legislative obstacles to AF establishment (both on an EU and national
level), need to be addressed for a successful AF re-introduction into Czech and European
landscapes. The next step should be the development of a training and advisory service
for farmers interested in AF establishment. The AF training should be incorporated in the
European Agricultural Knowledge and Innovation Systems (AKIS) and into the established
national agriculture advisory service and its existing infrastructure (e.g., training of the
accredited advisors, information service etc.). Such support should be also created at the
farmers’ organizations level. In the Czech Republic, the Association of Private Farming
currently plays an active role in developing AF and is beginning to prepare, together with
CSAL, the agroforestry advisory service for their members.

4.3. Future Perspectives of Agroforestry under the New CAP

Plans for the CAP 2023–2027 were first published in June 2018 in the draft Strategic
Plan Regulation (Proposal for a Regulation establishing rules on support for national
strategic plans to be drawn up by Member States under the CAP Strategic Plans). This
reform is intended to move the CAP from compliance towards results and performance and
includes a new distribution of responsibilities between the Commission and the Member

www.agroforestrysystems.eu
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States. The proposal provides more subsidiarity and flexibility and should bring new
opportunities for the member states to design measures that better support local needs and
priorities with simpler administrative procedures.

The draft Regulation mentions “agroforestry” several times, e.g., in connection with
the framework definition for “arable land”, which: “should allow member states to cover
different production forms, including systems such as agroforestry and arable areas with
shrubs and trees”. Agroforestry in CAP 2023–2027 will be eligible for 5-year Rural Develop-
ment “forestry” investment support (equivalent to Article 23 in the CAP 2014–2020), as well
as (potentially) for annual payments under the terms of equivalent of the current Article 23,
which is paid to Agri-Environment-Climate Measures (Pillar II). Agroforestry could also
be funded from nationally funded agricultural schemes that follow the rules for “state-aid
to agriculture”, such as the present Support and Guarantee Peasant and Forestry Fund—
SCPFF), and potentially also for annual payments as part of the Agri-Climate-Environment
Measure (Article 28). There are specific mentions of agroforestry in the European “Green
Deal”, “Farm to Fork” and “Biodiversity Strategy”. Agroforestry is currently one of the
most important strategies to fulfil the three billion trees planting pledge by 2030 (European
Commission 2021, The 3 billion Tree Planting Pledge for 2030). Clearly, both European and
Czech agricultural policies are changing in favour of environmentally friendly agricultural
production, sustainability, rural development, climate change amelioration strategies and
biodiversity enhancement, with AF being one of the key strategies to fulfil these goals.

Agroforestry has been included in the National CAP Strategic Plan 2023–2027 and
The Czech Ministry of Agriculture, together with the Ministry of Environment, are there-
fore proposing a new AF measure (one of the Agri-Climate-Environment Measures) to
support establishment and maintenance of AF, similar to the previous Article 23/Mea-
sure 8.2 support. This is being prepared for the new Czech Rural Development Plan, and
established AF parcels will be registered by farmers in the Czech Land Parcel Identifica-
tion System (LPIS)—as crop type subcategories on arable land or permanent grassland.
Two categories are proposed for support: (i) silvoarable AF (80–100 of forest or fruit trees
per ha grown in alley cropping design on arable land); and (ii) and silvopastoral AF
(80–100 scattered trees per ha on permanent grasslands). Financial support will be pro-
vided for the establishment, and maintenance during the first five years. A list of permitted
tree species for AF has been prepared and it is divided into primary tree species, for which
subsidies will be given, and supplementary tree species and shrubs, which will not be
subsidized. The measure will include a condition that one tree species must not account for
more than 40% of all tree species (i.e., at least three species must be planted) and at least
50% of trees must be forest trees. We believe, the implementation of this measure will be
linked to the partial elimination of legislative barriers in various directives and regulations
and will lead to substantial simplification of the administrative burden connected with tree
planting on agricultural land.

4.4. Recommendations for Further Agroforestry Development

From the obtained results, family farms in particular are more prone and willing to
establish AF, hence the agriculture extension service should first focus on them to promote
and implement AF. The outputs of various projects mentioned above should create enough
educational and training materials for such a purpose. In the Czech Republic, the Associ-
ation of Private Farming, which represents family farmers, could form a suitable bridge
between research and development and farmers themselves. However, most agricultural
land in Europe and particularly in the Czech Republic is currently managed by large-scale
enterprises, with the main focus on intensive, industrial farming, targeting mainly econom-
ical outputs. The economic efficiency of these companies is largely dependent on current
European agricultural subsidies. Thus, they have to be guided by positive (e.g., subsidies
for AF establishment) and negative (regulation and directives that leads to environmentally
friendly management) incentives (Figure 5). The substantial change in favour of AF could
only occur if those big players get involved, which means a clear political support for AF.
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The proposal of the new CAP 2023–2027 could be a good guiding tool, which then needs to
be applied by political representation. As mentioned above, many AF practices fit into the
broader definition of high nature value farming [13] that is currently highly appreciated by
the general public and should also be a target for support from political representation.

Under the new CAP 2023–2027, and in line with EU Farm to Fork and Biodiversity
Strategies, there is a strong potential for development of AF. The financial support for es-
tablishment and management of AF must be clear and simple, without legislative obstacles
and bureaucratic burdens, which may impede AF adoption.

For future development of AF, we recommend (Figure 5):

(i) Maintenance of traditional AF, for their high nature and cultural values, could be
supported under already existing schemes. However, innovative and novel ways of
support, such as regional specialty products, ecotourism or inclusion of energy crops,
need to be developed.

(ii) The proposed classification of AF should be included in the legislation and for future
inventory we recommend the creation of a specific (sub)category for AF practices in
the existing pan-European LPIS.

(iii) Agroforestry should be included in the National CAP Strategic Plans (in Czech Repub-
lic as well as other countries). Those AF practices that will be financially supported
should be promoted and connected with the established advisory service (such as
AKIS). What is needed are detailed rules covering establishment and maintenance and
confirming the conditions for eligibility. If designed well, such support can probably
attract even large agricultural companies to start agroforestry.

(iv) Target regions for support of re-implementation should be intensively managed arable
farmlands, where modern silvoarable practices (tree/coppice alley cropping), adapted
to intensive farming, could bring a number of ecosystem services.

(v) Although research, development, and training in AF has already started, it needs to
be further accelerated to generate results that farmers can use and implement into
their practice by an established advisory service.

(vi) AF needs clear political support to be included in various strategies, regulations, and
support measures, to create positive as well as negative incentives for farmers to plant
and manage trees on their farmland.

5. Conclusions

Our study confirmed that AF was once a common land use in the Czech Republic,
which was marginalized by industrial agriculture. Because AF is not a valid land use sys-
tem in the Czech legislative, such areas are considered as standard permanent grasslands
(if the number of trees does not exceed 100 per ha) and orchards, or as Landscape Features
and non-productive land. No modern AF (particularly alley cropping allowing mecha-
nization and large-scale implementation) was detected in the present study by LUCAS.
We also observed that farmers are relatively open to AF adoption, but AF is perceived
as something new and unknown, rather than a traditional land-use system. Farmers are
mainly concerned by the bureaucratic barriers, currently blocking the AF establishment,
but also by insufficient knowledge to establish and maintain productive and economically
viable AF. Thus, the re-implementation of AF is hindered by current legislation and by the
results of AF marginalization during the agricultural industrialization, mainly the loss of
experience. Such barriers could be eliminated by political and legislative recognition and
support (financial incentives, research and dissemination, training, and advisory service).
Nevertheless, the majority of farmers (particularly organic farmers with farms up to 50 ha)
are willing to establish AF on their (particularly privately owned) land, mainly due to
the environmental benefits of trees. While the situation in the Czech Republic is partially
representative for other European countries, based on the unique combination of (i) the
historical evolution of Czech agriculture (resulting in lower proportion of small farms and
higher proportion of leased agricultural area in comparison to European average) and
(ii) the strict current Czech legislation excluding AF from agricultural land use systems,



Agronomy 2022, 12, 69 22 of 24

the farmers’ willingness to adopt (or re-adopt) AF in the rest of Europe can be expected
to be higher. Based on the synthesis of the historical background and the current situa-
tion in the Czech Republic including farmers’ perception and AF-related legislatives, we
conclude that AF practices need to be legally recognized and supported by research and
dissemination. Only then can agroforestry be accepted by farmers and optimized to fit the
environmental, socio-economic, and legislative conditions to form a part of the mainstream
European agriculture.
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34. Pokorný, P.; Chytrý, M.; Juřičková, L.; Sádlo, J.; Novák, J.; Ložek, V. Mid-Holocene bottleneck for central European dry grasslands:
Did steppe survive the forest optimum in northern Bohemia, Czech Republic? Holocene 2015, 25, 716–726. [CrossRef]
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