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Foreword

We are pleased to present this publication containing best
practice and recommendations for planning, designing, man-
aging and protecting trees in rural landscapes. We hope it
greatly contributes to raising appreciation for the role of trees
and helps to create improved landscapes for people living in
the countryside. We have divided the publication into two
parts:

Glossary:

Agroforestry (agro-forest systems) — a land use system
which integrates tree and shrub management with crop and
livestock management on the same plot of land, usually for en-
vironmental and economic benefits.

Arborist - a tree surgeon, a person who undertakes tree work.

Biocoenosis — community of interrelated living organisms
(plants, animals, fungi, microorganisms) occupying and inter-
acting with a specific biotope, e.g. field, forest or pond.

Biodiversity — diversity of all living organisms on Earth. It ap-
plies to diversity of particular species (genetic differentiation),
ecosystems (species diversity in individual ecosystems) and
landscape (diversity of ecosystems).

Baulk - a ridge left unploughed between furrows, a line be-
tween two fields often with trees and shrubs

Climate change - change in the state and proprieties of cli-
mate related to the increase in the global atmospheric tem-
perature and increase of intensification of extreme weather
phenomena, e.g. drought, storms, torrential rains. In Poland it
also concerns the deterioration of water balance.

Ecosystem — biocoenosis with non-living components such
as air, water and soil occupying the same plot of land, e.g. a
field or meadow.

Ecosystem services — collective name for the environmental,
economic and social benefits associated with trees and other
green infrastructure.

The first part, in which we discuss legal matters, is addressed
primarily to local authorities responsible for the quality of the
environment in Polish communes and regions

In the second we emphasize practical aspects, useful both for
local governments and for individual residents making deci-
sions about their own farms.

Green infrastructure - strategically planned network of natu-
ral and semi-natural areas, designed and managed to provide
a wide range of ecosystem services (according to the Green
Infrastructure (Gl) — Enhancing Europe’s Natural Capital - COM
(2013) 249).

Environmental activities — all activities that result in im-
provement and/or maintaining high quality of the environ-
ment, e.g. pollution reduction, creating sanctuaries for pollina-
tors and limitation of water and wind erosion.

Simplified agricultural landscape - landscape shaped as a
result of farming with prevalence of large fields.

Sustainable development - development based on conser-
vation of natural resources that meets the needs of the present
without compromising the ability of future generations to
meet their own needs.

Traditional agricultural landscape - landscape shaped as a
result of farming in which fields, pastures and meadows form
a mosaic intersected by baulks, roads and tree-stands and co-
exist with non-agricultural components such as reservoirs, wa-
tercourses and forests.

Tree stand - a tree and/or a shrub or their groups (not for-
est) together with a plot of land and other components of flo-
ra constitute a multi-functional landscape shaping factor. Tree-
stands have various functions, e.g. wind protection, surface
water treatment and supporting biocoenosis.
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Part . Green infrastructure and

ecosystem services

The Polish Language Dictionary defines “infrastructure” as
an institutional and material resource necessary for the prop-
er functioning of society and the economy. This includes green
areas present in the human environment; green infrastruc-
ture, including street trees and woodland. Green infrastruc-
ture is a strategically planned network of natural and semi-
natural areas, designed and managed to provide a wide
range of ecosystem services; delivering environmental, eco-
nomic and social benefits to people in urban and rural areas.
The importance of green infrastructure in agricultural areas
is crucial as it provides many substantial services for humans
such as protection against wind and removing nitrates and
phosphates from water. It also helps deliver the main objec-
tive of the EU strategy for biodiversity protection by 2020 “to
halt the loss of biodiversity and the degradation of ecosystem

Tree-stands in the middle of the field — a key element of green
infrastructure in rural areas (photo JJ)

services in the EU by 2020, and restoring them in so far as feasi-
ble, while stepping up the EU contribution to averting global bi-
odiversity loss".

Today, 40% of the Polish population lives in rural areas (60%
of the country’s surface), the main food production place. The
key goal of human activity in these areas is to maximize the
amount of agricultural production. This has been achieved
through the widespread use of fertilizers and crop protection
products, the unification of crops and simplification of crop ro-
tation and the consolidation of fields by gradually eliminating
green infrastructure elements. As a consequence the capaci-
ty for efficient and sustainable farming - in the sense of pre-
serving natural resources for future generations — has been di-
minished.

Hundred-year-old trees constitute natural capital, the value of
which is usually neglected and underestimated (photo KK)

In contrast to forests the tree-covered area ecosystems remain under the
overwhelming influence of the external environment and function as a
transitional zone (ecotone) (photo: KKo)

Supplementing losses in patches of tree lines on the roadside is the simplest
action in planning the network of tree plantings and the obligation resulting
from the need to maintain trees and tree avenues in good condition (photo JJ)
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The varied agricultural landscape provides many more ecosystem services than the simplified landscape

The formation of green infrastructure requires cooperation be-  porting individual farmers in taking action to improve the land-
tween numerous stakeholders including local authorities, citi-  scape’s ability to limit the spread of area pollution, counter-
zens and specialists in nature and environment protection.  act water and wind erosion and mitigate the effects of climate
Good practice guidelines and financial and legal documents  change. As a result this will improve the quality of life of rural
concerning green infrastructure should create the basis for sup-  residents and support the high biodiversity of agricultural areas.

Good cooperation between all stakeholders is a prerequisite for the proper development of green infrastructure (photo JJ)
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l.1. Trees in agricultural landscapes -
invaluable and underestimated

Unfortunately there is no tradition in Poland for caring for
those natural elements in agricultural landscapes which do
not have a specific farming purpose. This is reflected in the pe-
jorative naming of such elements as “wasteland’, “marginal” or
“non-productive”land. Meanwhile, the approach toward those
lands has changed significantly. The importance of natural ele-
ments in the agricultural landscape has been strongly empha-
sized, more and more often calling them green infrastructure
and perceiving as capital of nature resources. From this point,
all changes in the landscape should be considered in the con-
text of the balance of profits and losses of ecosystem services.

Applicable national and European documents, including the
Program of conservation and sustainable use of biodiversity
and the Action Plan for the period 2015 — 2020, highlight the
importance of green infrastructure and introduce obligations
to ensure it is properly considered and developed. The tree-
stands in the middle of the field are a source of various ecosys-
tem services; the analysis of these services clearly shows that
the development of the tree-stands network (and green infra-
structure in general) is justified not only by social but also eco-
nomic reasons.

Young tree-stands in the middle of the field complement the network
of old trees to strengthen and develop green infrastructure (photo KK)

Lonely birch in the pasture — an ‘island’ of biodiversity, produces
medicinal raw materials and is the only source of shade (photo JJ)

Tree-stands filtering water, preventing wind erosion, regulating the
microclimate of the field and providing nectar to help pollinating insects
and other organisms (photo JJ)

Hoopoe (Upupa)- a rare bird using hollows in rotting trees that can be
found in tree-covered areas. (photo JJ)
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Examples of ecosystem services provided by trees in rural areas
(according to Millenium Ecosystem Assessment 2005)

1. Supplying services
— tree-stands provide food (fruits, herbs and fodder), raw materials (wood, wicker, parts of plant used as a decoration or
used to produce decorative elements) and medicines (raw materials or substances used in the pharmaceutical industry).

2. Regulatory services

tree-stands affect the microclimate, e.g. increase air humidity, lower the air temperature, absorb carbon dioxide and purify
the air, water and soil. Species planted in tree-stands may be having negative impact on the spread of pests and pathogens.
Animals live in the tree-covered areas and can support pollination and seed dispersal.

3. Supportive services
tree-stands increase biodiversity by creating habitat for many species. They help with soil-forming processes, the formation
and distribution of organic matter and the circulation of elements within the hydrological cycle.

4. Cultural and social services
tree-stands have a positive impact on human health and mental condition, providing non-material benefits (e.g. places for
tourism and leisure) and satisfying human spiritual needs.

In a diverse landscape, the nature Rozwijanie zielonej infrastruktury
element that is not subject to the to przede wszystkim sadzenie
agricultural economy performs a wide i pielegnowanie zadrzewien

range of services with very high economic srédpolnych, tworzenie elementéw
value. As a comparison, in the simplified matej retencji oraz paséw
agricultural landscape the number and roélin bylinowo-krzewiastych
quality of ecosystem services is much wykorzystywanych m.in. przez
lower. owady zapylajace oraz wiele innych

organizmoéw.

The quality of life of rural residents depends to a large extent on the quality
of their green infrastructure.

The strips of herbaceous plants and trees along the banks of the watercourses are natural  Old, rotting trees have a supporting function; they are a
filters that reduce the impact of area pollution on water. The creation and maintenance of  unique habitat of many rare and strictly protected species of
alternative mechanical filters would require significant financial resources (photo JJ) animals, for example a hermit beetle (photo JJ)
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The financial valuation of ecosystem services provided by trees
has already been made in cities. It would certainly give similar
results if it were carried out in rural areas (taking into account
ecoservices provided by trees for rural dwellers).

Examples of estimated value of ecosystem services
supplied by trees in cities:

1. Street trees (584,000) growing in New York provide benefits
amounting to almost USD 142 million/year. They have been
a significant source for social benefits by regulating local cli-
mate, reducing energy used for heating or cooling buildings,

l.2. Legal aspects

.2.1. Climate policy

Increasing concentrations of greenhouse gases (mainly car-
bon dioxide and methane) causes the average air temperature
rise and results in climate change. According to international
agreements Poland should reduce the amount of carbon diox-
ide in the atmosphere. One of the methods is to minimize the
emission of this gas, the second method - to increase gas cap-
ture by green infrastructure (carbon sequestration).

Recognizing the importance of global warming threats and
the role of carbon dioxide in this process, many countries have
committed to reducing greenhouse gas (GHG) emissions by
ratifying the United Nations Framework Convention on Climate
Change (UNFCCC). The EU countries have also concluded an
agreement on achieving a common goal that determines the
reduction of CO, concentration, reduction of atmospheric air
pollutants, limitation of runoff of rainwater and social benefits
(Peper et al,, 2007).

Part I. Green infrastructure and ecosystem services

limiting CO, concentration and other atmospheric air pollut-
ants and stopping rainfall runoff (Peper et al., 2007).

2. The value of benefits resulting from the presence of about
50,000 street trees in Chicago have been estimated at over
USD 23.5 million/year (McPherson, 1994).

3. The economic value of trees in Gniezno was estimated
at over PLN 50 million, with the average value of one tree
amounting to 13,000 PLN. The annual value of services pro-
vided by trees was calculated at PLN 2.5 million (Bernaciak and
Wojcieszak, 2014).

Tree-stands have significant potential to
reduce the greenhouse gas content in the
atmosphere. They can accumulate in the soil
up to 20 tons of carbon dioxide per hectare,
per year. At the same time they are a very
important element of the landscape, enabling
adaptation to observed and forecasted climate
changes.

The Common Agricultural Policy (CAP) also plays an important
role in achieving this objective by promoting limits on emis-
sions from agriculture and forestry of member countries. The
first pillar of the CAP 2014 - 2020 set the obligation for so-
called “greening”and consists of subsidies for maintaining en-
vironmental-friendly areas, including the tree-stands among
fields. The second pillar of the CAP provides support for affor-
estation of areas larger than 0.1 hectare

Ancient trees throughout decades store tons of carbon (fot. KK)

Buffer zones on the forests edges and along watercourses are one of
the types of ecologically active areas included in the greening program
of the CAP (fot. KK)



Trees in rural areas — best practice and recommendations

The implementation of climate policy in the
municipality and on the farm through the
planned introduction of mid-field tree planting

brings long-term economic benefits. For example,

mitigation of extreme events, including droughts
and floods, has a positive effect on the safety and
durability of agricultural production.

In Poland the National Program for Expanding of Forest Cover
(1995, updated in 2014) postulates that tree planting should
be an important element of land planning and usage Pursu-
ant to the Law on Forest, forestry funds may be allocated to
planting trees on land that is not owned by the State Treas-
ury. The strategic adaptation plan for sectors and areas sensitive
to climate change for the period up to 2020 with a perspective up
to 2030 sets out a series of goals and activities that include the
introduction of new trees into the landscape. The most impor-
tant of them include restoration of watercourses, continuation
of the program of soil protection against erosion and the con-
tinuation and extension of the soil retention program, espe-
cially in forests and grassland.

[.2.2. Human health

Only a few times does Polish law mention the impact of tree-
stands and their effect on human health. The Law on Nature
Conservation (article 4, point 21) refers to aesthetic, recreation-
al, health and protective functions in the definition of green
areas (e.g. parks, botanical gardens, cemeteries and greenery
on the streets or growing nearby railway and industrial facil-
ities, etc.).

Health aspects of greenery have been emphasized in the Act
on health resort treatment, health resorts and protected resort
areas, and resort communes, in which three spa zones have
been described. In the zone A ( with the greatest climate
and spa values) greenery should occupy not less than 65%
of the area, in zone B not less than 50% and in zone C not
less than 45%.

The influence of tree planting on human health is multi-facet-

Trees have a large but underestimated
influence on human health and well-
being. Their presence has a calming
effect on human body, increases its
immunity and, as a result, reduces the
occurrence of disease. Trees act as air
filters absorbing dust, gases (carbon
dioxide, ozone, carbon monoxide,
nitrogen oxides, ammonia, and sulphur
dioxide) and heavy metals dust. By
reducing wind strength and increasing
humidity they create an amicable
microclimate, particularly during times
of summer heat. Thus they have a major
impact on the quality of people’s lives.

ed and results from its many regulatory functions (chapter 1.1).
For example, trees mitigate the penetration of nitrogen com-
pounds from cultivated fields to both surface and groundwa-
ter. In too-high concentration these compounds have a nega-
tive effect both on aquatic ecosystems (through acceleration
of eutrophication) and human health. Nitrates and nitrites are
transformed in the human body into nitrosamines inducing/
causing neoplastic diseases. For these reasons The Nitrates Di-
rective, as well as the Water Law (chapter 4), indicate obliga-
tions to limit the flow of nitrates from agricultural sources into
water bodies.

.2.3. Water management

The document defining the legal frames for water manage-
ment in the EU is the Water Framework Directive. This directive
and the Nitrates Directive on the protection of waters against
agricultural pollution were introduced into the Polish Water
Law in 2017. Under this act the State Water Farm ‘Polish Waters”
has been established.

Polish Waters is responsible for water management including
the preparation of plans to counteract the effects of drought.

Introducing trees in rural areas is in accordance with
the policy of adapting Poland to climate change.

The belt of trees on the edge of the drainage ditch is a natural filter
that positively influences the quality of water flowing from the fields
(photo KKo)

The drainage ditch without a belt of herbaceous and woody plants — bad
practice of shaping the agricultural environment (photo KK)



Trees protect water resources. They slow down
surface water runoff and limit evaporation
of water from neighbouring crop plants. In

times of climate change and increased water
deficit, tree planting become more and more
significant. In addition, trees act like a biological
filter improving the quality of runoff waters.

Since 1995 the National Programme for the development of
small retention has been in force. Regional programs are its
counterparts in the regions. Unfortunately they have been im-
plemented only to a small extent.

On the other hand, non-technical activities based on using
trees are easily available tools to support the development of
small water retention. A good example of its use is the Diagno-
sis of water management in the Kutno poviat, where tree plant-
ing has been taking into account in planned retention activi-
ties. Trees temporarily hold rainwater in the canopies and on
their leaves and bark. Large trees can capture a few hundred
litres of water, mitigating the flash floods caused by volatile
rainfall and thus slowing surface runoff and relieving pressure
on the conventional drainage system.

.2.4. Contamination generated by
agriculture

Environmental impact of agricultural pollutants:

A. Water pollution

The most significant chemical compounds involved in water
pollution are the nitrogen and phosphorus compounds de-
rived from the fertilizers and toxic substances contained in
plant protection products. Depending on the source of origin,
these substances are divided into:

— Point source pollution - originating from a particular point
such as a rural farm, garbage dump or landfill sites etc.

Contamination
with biogenes

IR

N float and soaking
of pollutants

-

filtration
of pollutions

L -
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— Non-point source pollution — area-wide pollution from agri-
cultural land.

B. Air pollution

This group of pollutants includes dust, fumes and gaseous com-
pounds (such as greenhouse gases - carbon dioxide, methane, ni-
trous oxides). Dusting can arise as a result of wind erosion, work ac-
tivities on arable lands and through smoke caused by burning

The basic document regulating the treatment of contamina-
tions in agricultural areas is called The Nitrates directive. The
Water Law also contains articles (102-112) which regulate the
issues of water protection against pollution by nitrates from
agricultural sources. Currently, the whole area of Poland has
applied a Program of measures aimed at reducing water pollu-
tion with nitrates from agricultural sources and preventing further
pollution (Journal of Laws of 2018, item 1339).

.2.5. Biodiversity

The EU biodiversity protection strategy for the period up to
2020 says: ,Biodiversity — the extraordinary wealth of surround-
ing ecosystems, species and genes - is our life insurance, giving
us food, fresh water, clean air, shelter and medicines, mitigating
the effects of natural disasters, protecting against pests and dis-
eases, and contributing to the requlation of the climate. Biodiver-
sity is also our natural capital, providing ecosystem services that
form the basis of our economy. Deterioration and loss of biodiver-
sity negatively affect the provision of these functions: we lose spe-
cies and habitats and the well-being and jobs generated thanks to
the natural environment, and we also put our well-being at risk.
Therefore, the loss of biodiversity, along with climate change, is the
most critical environmental threat in the world, and both issues
are inextricably linked".

Tree-stands among fields are a key element of the landscape
that allows maintaining a high level of biodiversity in agricultural

areas. Plant species should be diverse, and their density and sur-
face area should not be less than certain threshold values, deter-

Contamination

with biogenes\l\l

water reservoir

-f"—l"_'_'_'_._._.—-_
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- of pollutants
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Capricorn beetle (cerambyx) - an insect under strict species protection in
an oak roadside avenue. He will not survive in a landscape devoid of tree-
stands (photo JJ)

mined by specialists with regard to different needs (see Chap-
ter I1.1.7). It should be emphasized that tree-stands as habitats
for many protected species in the area practically irreplaceable
in the agricultural landscape. In cases where areas of biodiversi-
ty are compromised or destroyed the local population of a giv-
en protected species can significantly diminish or even die out.

The requirement and/or need to protect the tree-stands
among fields are mentioned in various legal acts and political
declarations. The Nature Conservation Act created a legal ob-
ligation for the protection of trees. Its article 2 states: ,Nature
conservation, in the understanding of the Act, consists in main-
taining, sustainable use and restoration of resources, creations
and elements of nature:..” Subsequently these elements are list-

The commune council is obliged to
establish and maintain in good condition
areas of greenery and trees (Art. 78 of the

Act on Nature Conservation).

ed, including tree-stands. The article on the protection of ,nat-
ural habitats” and ,habitats of endangered species, rare and
protected species of plants, animals and fungi”is also impor-

Red-backed shrike — a bird under strict protection - nesting among others
in mid-field tree-stands (photo JJ)
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Oyster mushroom (pleurotus ostreatus) - tasty edible fungus, grows
among others on poplars and ash trees in tree-stands (photo KK)

tant. Almost all tree-stands belong to such habitats because
they are a home for many protected organisms; animals, plants
and fungi. The Nature Conservation Act also contains a separate
chapter on tree-stands and planting trees (Chapter 4), contain-
ing an unambiguous record: , The commune council is obliged to
establish and maintain in good condition green areas and tree-
stands” (Art. 78).

The protection of tree-stands among fields is also mentioned
in all of the clauses regarding respect for the requirements of
nature protection of the Act on Environmental Protection Law
and the Act on Planning and Spatial Management. The need
to protect trees is also included in the Act on municipal self-
government, where in art. 7 par. 1 point 12 and point 13 it
was written that ,Satisfying collective needs of the community
belongs to the municipality’s own tasks. In particular, own tasks
include matters of communal greenery and tree stands and cem-
eteries”.

Also, the aforementioned Program for the Protection and Sus-
tainable Use of Biological Diversity, together with the Action Plan
for 2015-2020 and the Strategy for Responsible Development in-
clude provisions regarding the need and importance of nature
conservation in rural areas.

Common/European toad (Bufo Bufo) - an amphibian under partial species
protection, lives in tree-stands, rural parks, bushes (photo KK)
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Roadside tree avenues are an important element of the cultural landscape (photo JJ)

In accordance with the applicable national
and international law, protection of the tree-
stands among fields is necessary due to their

crucial influence on the level of biodiversity of
agricultural areas.

The biodiversity of agricultural landscape is also protected in
the Convention on Biological Diversity, ratified by the Polish
government. Some species that live in the agricultural land-
scape are also protected under a law in force in the European
Union, i.e. the Birds Directive and the Habitats Directive.

|.2.6. Landscape protection

The European Landscape Convention was ratified by Poland
in 2014. Its provisions have been included to the Act on spa-
tial planning and management, which is primarily applied in
the landscape protection. This Act specifies the scope of the
study on the spatial development conditions and directions
in the commune. To create such study many factors should be
taken into consideration, such as environmental conditions,
agricultural and forest production space or the amount and
quality of water resources,. This study should also refer to the
requirements for the environment, nature and landscape pro-
tection, including the cultural landscape. Landscape protec-
tion also results directly from the Nature Conservation Act. Ac-
cording to its provisions (Article 2.1.), nature protection consists
in maintaining, sustainable use and restoration of resources, fea-
tures and elements of the nature, including landscape.

Tree-stands in the middle of the fields are the
key element for the structure and functions of
the landscape, and the way it is perceived by
humans.

Protecting the value of the landscape trough maintaining its
characteristic features is the one of main purposes of nature
protection. Tree-stands are an important element affecting the
quality of the its visual amenity. This is particularly true in the
agricultural landscape where there might be low forest cover
and where individual trees might therefore have a significant
visual impact. The most valuable landscape can be protected
as landscape parks or areas of protected landscape, as well as
natural and landscape complexes. Also national parks and na-
ture reserves can be used as a tool for landscape protection, in
which trees play a key role.

Headed willows, typical for the rural landscape, have become a
permanent feature of Polish culture (photo KK)
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Part Il. Green infrastructure formation
and preservation — best practice and

recommendations

I.1. Planning for tree planting

[1.1.1. Assessment of local tree
planting needs

Trees should be planted in a way that maximizes the benefits
that they can bring to the local community, particularly when
they have been planted using public funds. First you need to
consider why the trees are going to be planted; which environ-
mental, economic or social benefits are you seeking to realise?
This should be combined with the identification of the needs
of the local community regarding the desired aesthetic, recre-
ational or productive features of the new green infrastructure.
Itisimportant that advice and guidance is obtained from qual-
ified professionals, for example those in the fields of environ-
mental protection, forestry or environmental biology.

Gmina' (munipacility/commune) as an example of good prac-
tice in planning for tree planting.

Analysis of tree planting needs should planned for a specific
landscape section, with an area of at least a few square kilo-
metres, which is usually an large part of the commune.

The municipality should coordinate such works; local authori-
ties are able to provide the necessary support for an efficient de-
sign and setting up of tree-stands because they provide funds,
knowledge and resources of the area. In addition the municipal
council is obliged to take care of tree-stands, as imposed by the
Nature Conservation Act and the Local Government Act.

The immediate analysis of communal needs of planting and
maintaining tree-stands should be conducted for the whole
municipality or at least a large part of it. Then, this should be
adopted as long-term documents, consulted and accepted by
the local community. The preparation of this document (which
might be called a Plan for planting and preserving tree-stands
in the commune’) requires including: (1) inventory of tree-
stands in the commune, (2) recognition of the goals and lo-
cations of tree-stands reconstruction, supplementation or new
planting.

Properly shaped agricultural landscape is a mosaic with copses, clumps and strips of trees. The network of tree-stands should be created in
accordance with the results of the assessment of tree-standing needs and respond to the most urgent threats in a particular commune: protect
against (A), soil erosion (C), floods (B) protect the roads and (D) protect watercourses against area pollution based on Arbre et Paysage 32 -
http://www.ap32.fr/page01.html)

' The second smallest unit of Polish public administration. The smallest unit is village — sotectwo.
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These are the most important strategic

documents, in which planting and maintaining

tree-stands should be necessarily taken into

consideration:

- Development Strategy of the Commune,

- Environmental Protection, Programme

- Study of Conditions and Spatial
Development and Local Development Plans

- Tourism Development Programme

- Plan for Adaptation to Climate Change.

Previously conducted analysis and applied official document
on tree-stands enables securing funds in Communal Invest-
ment Plan. Trees should be planted not only in an open land-
scape, but also close to the public utilities, including near
playgrounds and sports fields.

W nawiazaniu do wspomnianych wyzej zapisow Ustawy
0 samorzqdzie gminnym i Ustawy o ochronie przyrody, potrze-
by zadrzewieniowe gminy powinny by¢ uwzglednione w wie-
lu dokumentach strategicznych.

With reference to the abovementioned provisions of the Lo-
cal Government Act and the Act on Nature Conservation, tree-
standing needs of the commune should be included in many
strategic documents.

It should be easier to apply matters concerning the reproduc-
tion and increase in the tree-stands to specific projects or deci-
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Tree-stands planning is never easy.
You need to consider and analyse many factors.

sions issued by the local authorities, if documents listed above
already referred to the subject. Including tree-stands in the
Plan for village renewal or in other village development strate-
gies should be perceived as a sign that the importance of tree-
stands has been also noticed by the community of a given
place. Having a large-area analysis for planting and maintain-
ing tree-stands, even when limited public finance affording

Tree crowns inhibit wind speed, reducing water
losses due to evaporation from soil and plants
in crops adjacent to trees, even at a distance of
200 m from them. Such barriers also limit the
winter blowing of snow from fields, improving
the spring irrigation of soils with meltwater.

losses of spring thaw waters (photo JZ)
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Properly located and built belts of trees inhibit wind and limit evaporation
in adjacent fields at a distance of 100-150 m (photo JZ)

only a small range of plantings, make it easier for the munici-
pality to plan the detailed designs of tree-stands in the future.

Identification of the need to reduce water losses in crops
cultivation

Low forest cover, low precipitation in the vegetation season,
drought occurrence, significant share of light soil and dissem-
ination crops of late maturing plants (not benefiting from wa-
ter remaining after winter, e.g. maize or sugar beet) are indi-
cators for the high threat of permanent or seasonal deficit in
water necessary for agriculture of a given area. It also direct-
ly indicates the need for the introduction of appropriately de-
signed tree-stands.

Recognizing the need to reduce water pollution

It can be very difficult to use technical methods in order to lim-
it contamination of surface waters with chemical compounds
used in farming. Isolation of watercourses and reservoirs from
arable fields by means of vegetable buffer strips is the only
way to capture fertilizers and pesticides flowing from rainwa-
ter and groundwater.

The location of arable fields in the immediate vicinity of a wa-
tercourse or reservoir, especially if the terrain is even slightly
inclined towards the watercourse (or reservoir), which facili-
tates the flow of polluted waters indicates the need of using
such a tree belt on the arable fields. In addition the cover cre-
ated by the vegetation alongside the banks of the waters pro-

By acting as a windbreak the trees also limit the spreading of mists and
increase the rainfall (photo J2)

Tree-stands limit the flow of pollutants to the lake. In the neighbourhood
there is a pasture covered with turf, also functioning as a biological filter, a
single row of trees and shrubs is enough to capture migrating pollutants in
groundwater (photo JZ)

The lack of a green buffer zone results in high pollution of small mid-field
watercourses with fertilizers and pesticides (photo JZ)

Biological renewal’ of the edge of the ditch would reduce water pollution
and destruction of escarpments by animals, while providing them with
protection from wind and sun (photo J2)
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The use of a system of spatially oriented belt forest plots (relative to
the predominant wind direction) is a condition for the effective wind-
protective impact on the scale of the entire landscape. (photo KK)

An example of wind erosion. Silty soil fractions from several dozen
hectares of field covered the trench on the opposite side of the road
(photo KK)

The susceptibility of soil to wind erosion is evidenced by snowdrifts
heavily stained with frozen soil carried by wind. (photo JZ)

vides good conditions for the migration of many animal and
bird species. When assessing the need for tree stands along-
side water bodies, care should be taken to ensure the continu-
ity of existing strips of green cover.

Identification of the need to reduce wind erosion of soils

Wind erosion consists in extracting fine particles from the
soil surface, including humus. This leads to deterioration of
soil fertility, mainly on soils made of fine-grained sands and
various silt-sized sediments (e.g. loess) and dried peat, espe-
cially when frozen during snowless winter or desiccated after
spring or summer cropping.

Other criteria indicating a greater risk of terrain with wind
erosion is a large share of arable land in the landscape, signif-
icant size of individual fields (over 10 ha) and occurrence of
long-lasting and gusty winds. In practice, the threat of a giv-
en area with wind erosion is also evidenced by drifts of snow
stained with soil particles deposited by the wind, as well as
dust clouds accompanying cultivation operations.

Identification of the need to reduce water erosion in soil

Water erosion occurs during the flow of water on the slopes
of hills and uneven terrain. This runoff carries away humus rich
in elements important for the growth and development of
plants such as nitrogen, phosphorus, potassium, sown seeds
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Wind erosion is supported by the presence of silty fractions in the soil
and large sizes of fields (photo J2)

and fertilizers. It also silts the plants, resulting in a decrease in
yield and difficulty in cultivation, and ultimately leads to poi-
sonous wastelands forming. Water erosion effectively counter-
acts the development of the turf cover and its stabilization by
the root of trees and shrubs, arranged loosely enough not to
shade the turf.

Areas of crops with high risk of water erosion can be recog-
nized by their inclination (from about 10% on less cohesive
soils, e.g. loess, or from 15% on more resistant clays), with

Water erosion on the cultivated slopes causes loss of humus, sown seeds
and fertilizers as well as plants silting (photo JZ)
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Lands too steep for agricultural use should be protected from erosion by
turf cover and tree-stands (photo JZ)

no permanent plant cover. Ravines, escarpments and combs
should be considered as areas for tree planting.

Diagnosis of the need to improve biocenosis in agricul-
tural areas

Increasing the size of fields at the expense of wild vegetation
causes a loss of natural habitats, including that of the natu-
ral enemies of crop pests. Liquidation of herbaceous plants on
the baulks and slopes also leads to a decrease in the densi-
ty of pollinating crops and number of wild pollinating insects
which prefer such nesting sites. As an indication, the need for
urgent improvement through new tree planting can be iden-
tified when the percentage share of forest areas and trees is
less than 15%, the share of arable land exceeds 75% and when
there are no interconnections between at least 20% of those
areas with wild vegetation.

The need to develop a network of tree-
stands promoting biological methods of
crop protection (due to predatory and
parasitic species of animals and fungi)
occurs especially when fields in the
analyzed area has been situated more
than 300m from the nearest places of
natural, wild habitats, e.g. tree-stands
and baulks. In such cases crops have been
deprived of natural protection against
harmful insects.

Sunlit, uncultivated slopes, borders of tree-stands and herbaceous plants
are the best nesting sites for wild pollinators and predatory arachnids
(photo J2)

Large-area fields without baulks or tree-stands eliminate from the
agricultural landscape places necessary for many useful organisms to live,
forage and reproduce (photo KK)

The disappearance of many rare species of
plants, fungi and animals accompanying the
modern development of agriculture is caused by
both the chemization and unification of crops,
as well as the loss of specific living environments
associated with the old agricultural culture:

old groves, tree alleys, clumps and lonely trees
amondg fields, traditional orchards, open attics,
sheds and stacks, stone piles overgrown with
moss, surroundings of houses and roads, and
finally ponds and peat bogs.
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The needs for tree-stands with a small spatial scale

Tree planting can also provide technical and aesthetic servic-
es on a small, local scale. These include the supply of prod-
ucts (wood, herbs, fruits, etc.). They also replace various tech-
nical devices while maintaining biocenotic values specific to
greenery:

- Slope strengthening;

- isolating sources of onerous emissions;
- demarcation of areas;

- protection of buildings against the cold,

- protection of sensitive crops against frost or road pollution;

= W = cam &-,-I.:.-dr_'af
Firewood is still a sought after raw material obtained in tree-stands (photo
12)

Replacing a long fence with a dense hedge could reduce the costs of
fencing and heating the farm building, increase the aesthetics and provide
fruit and beneficial plants for bees (photo J2)

o

Thick, high hedges can protect the orchards and vegetable gardens closest
to roads against the penetration of poisonous pollution (photo JZ)
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- road screening against snow;

- providing shade and wind protection for animals;

- reclamation of abandoned excavations and dumps;
- decorating and shading selected public places;

- indicating locations requiring commemoration.

A range of activities is required to identify local tree planting
needs, including field inspections, interviews with local com-
munity leaders (e.g. local authorities, teachers, social activists
or priests), analysis of detailed topographic maps, and queries
at the conservator’s office, the environmental protection direc-
torate and the office of public roads.

Due to abundant tree growth and fruitation, trees are the main place for
obtaining many food and herbal raw materials, e.g. sea buckthorn (photo
J7)

Scenic values of monuments can be weakened by an ordinarily, daily-
based mess. In this case, it is worth separating the property from the
tourist trail running on the property backside (photo J2)

Trees recreate the outline of a fortified defensive palisade in the Katdus
settlement — an example of the immaterial function of tree-stands
(photo J2)
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11.2. Selection of spatial forms and species composition of trees

1.2.1. Species selection of trees and
shrubs

Usually larger than in forest crops access to sunlight, water and
fertilizers that plants can absorb enables the more flexible se-
lection of species composition of tree-stands. Significant re-
strictions on the selection of certain species relate to their sen-
sitivity to low temperatures (e.g. beech should not be planted
in north-eastern Poland, where it often freezes).

In addition, due to the risk of diseases transmission of crop
plants, it is not recommended to use the family rosaceae shrubs
(e.g. hawthorn), in orchard areas, as well as common barberry
in the vicinity of cereal crops. The proximity of some shrubs to
the selected horticultural crops is undesirable as they may facil-
itate the occurrence of various aphids: — euonymus-beetroot;
bird cherry—cereals; buckthorn—potato; hawthorn-carrot and
others.

From a biodiversity perspective it is advantageous to have a di-
verse species composition in stands of trees. However in cases

Beech planting in some parts of Poland is not recommended due to the
risk of frost damage (photo JZ)

Fruit avenue - decreasingly common type of trees in the agricultural
landscape. In addition to other services it provides feed for bees and fruit
(photo JJ)

of longer, well-exposed linear tree-stands it is sometimes sug-
gested that for aesthetic reasons the individual storeys should
be comprised of a single tree species. Also, for aesthetic reasons
it is advisable not to plant trees in avenues on the outskirts of
forests or abruptly end the avenues and hedges without con-
necting their edges to another topographical object.

It is not recommended to plant alien species amongst native
florain the open fields, and there are regulations and provisions
concerning the protection of nature and landscape which lim-
it the distribution of alien species. This is because of the risk of
frost damage to the alien species and the risk that alien species
will not provide appropriate habitat for native populations of
invertebrates, limiting appropriate habitats and posing a risk of
species displacement. However, there are situations when the
benefits of using non-invasive alien species with unique fea-
tures can justify their introduction - on a limited scale - to an
ecosystem. Some examples are planting fast growing varieties
of poplars as temporary windbreaks or mini, plantations; collec-
tions of grafted lime trees with prolonged flowering period at
apiaries or varieties with special decorative qualities near to se-
lected buildings.

However, due to the risk of transferring fungal diseases they should not be
introduced to tree-stands near orchards (photo JZ)

Red oak — an alien species in Poland and easily breeding (invasive). It
should not be taken into account when planning tree planting in the
agricultural landscape (photo JJ)
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An anti-wind belt made of alien cultivated poplars, which as an
exceptionally fast-growing species creates an effective barrier several
dozen years earlier that other trees and one and a half times larger than
native species. Although it is not invasive, it has very limited biocenotic and
aesthetic values so it should be used only temporarily, in particularly urgent
cases, in parallel with native species of slower-growing trees and shrubs
(photo JZ)

1.2.2. Spatial patterns of trees

New tree-stands can be introduced on surfaces of various
shapes and lengths. Of particular value are those with elon-
gated forms connecting isolated trees or shrubs and creating
the barriers that inhibit wind and/or runoff of water and pol-
lutants, as well as assuring the migration routes for animals.

Various spatial forms of trees in the agricultural landscape: linear, belt,
clumps and groups (photo KKo)

Lime avenue in Rzucewo near Puck; probably the oldest (about 340 years)
preserved tree stand in Poland (photo JZ)
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Lime/linden tree is an example of a multifunctional species with high
aesthetic qualities. It gives shade, protects from wind, its wood can
be used to produce small objects of everyday use, flowers are highly
beneficial for bees and it provides herbal raw material. Its fruit can be
marinated and used as a spice, etc. (photo KK)

They are built of multi-row belts (up to 20 m wide) and ave-
nues, built from two rows (less often belts) of trees arranged
on both sides of the road.

1.2.3. Recommendations
for establishment and
maintenance of tree-stands
based on function

There are certain considerations regarding shape, size, po-
sition and species composition of new trees depending on
the desired function of the planting. With a small amount
of planting it can be assumed that each new tree or shrub
will positively affect the biological diversity and aesthet-
ic value of the selected site. On a landscape scale the na-
ture of the environmental improvements will strongly de-
pend on the target height of trees, orientation of avenues,
the distance between neighbouring tree belts, density of
canopies, height of canopy clearance, the width of the turf
belt within the trees, the share of fruiting and thorny spe-
cies and the variety of flowering periods of constituent
species. Detailed recommendations are given in subsec-
tions 11.2.3.1-8.

Features of biocenotic shelters

Since the possibility of establishing new trees is limited, it is
worth giving them the most effective form. Biocenotic plant-
ings should be formed in a network with a mesh diameter not
exceeding 600 meters. Existing tree-stands should be con-
nected to each other with new tree lines (e.g. along roads, wa-
tercourses, or baulks) using available mid-field coppices and
tree-stands, water reservoirs and old parks are used as nodes.
Some more isolated field tree-stands (including even individ-
ual trees) as environmental islands can be left inside the mesh
of the network. It is also necessary to retain treeless areas on
the sunlit slopes and baulks, enabling the nesting of wild pol-
linating insects.
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Wasteland and baulks should be considered as part of the biocenotic
network of tree-stands and included in landscape planning and
supplementing (photo: JZ)

The existing forest plantations should be the basis for the further
development of green infrastructure with various functions (photo KKo)

The biocenotic value of tree-stands increases when they include many
species of trees and shrubs of varying height and quite loose compacts, as
well as a rich undergrowth that develops in sunny places (photo KKo)

The species composition of trees and shrubs in biocoen-
ic stands should be as varied as possible because it is condu-
cive to the occurrence of a large number of species of oth-
er groups of organisms. A moderate height reduction of tree
crowns is recommended so that their shade does not interfere
with the growth of adjacent crops and in the development of

Small, unused excavations are the preferred nodes for the created
network of biocoenotic tree-stands due to differentiation of biotopes and
usually the presence of water (photo JZ)

Special protection should be given to individual trees as they can act as
environmental islands (photo KK)

Inside the old trees there is a dead wood zone - a habitat necessary for
larvae of rare insects (photo JZ)

lower tree layers. It is recommended to maintain (even single)
old and tall trees that provide dead wood for rare insect lar-
vae as well as hollows, nesting platforms and hunting points
for large birds. In biocenotic plantings it is worth preferencing
native species of trees and shrubs, with composition adapted
to local conditions.
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General features of windbreaks (tree-stands general anti-wind features)

tree height l

Complementary belt
(low trees or shrubs)

Prevailing wind direction

Main belt (tall trees
and understorey shrubs)

Effective wind-breaking in larger areas requires the establishment of a network of tree-stands arranged in appropriate directions and intervals

(h - the target height of trees according to Zajaczkowski 2013)

The effectiveness of tree-stands as anti-wind barriers (i.e. reducing
the wind speed by at least 10%) is proportional to its height. Un-
der optimal conditions, can be 20 times the height of tree plant-
ing. Trees as barriers should be located perpendicular to the pre-
vailing wind directions. The variability of these directions means
that the effective range of barrier operation is up to 18 times its
height and supplementary transverse barriers are required, which
inhibit air streams “slipping” from the main barriers. Such a system
of wind barriers should cover the whole landscape.

The most effective barriers are wide (e.g. double-row), but not
very compact (showing 20-30% of the clearances in the crowns
of mature trees), so that they let air into the crowns, where they
lose their speed in emerging turbulence. It is important to cover
the space under the tree crowns with the lower shrubs so that the
wind is not pushed in and accelerated. To avoid the possible neg-
ative impact of tree belts on shading of crops and other vegeta-
tion it is recommended to use tree species with lower heights, or
to widen distance between them.

Since the range of the wind speed reduction zone depends on the height of the trees, the belt plantings should be as high as possible and distributed
at relatively even intervals, preferably at mid-field roads and baulks. They should also be supported by a layer of shrubs in order to cover under-canopy
clearance (photo J2)
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The most effective anti- wind impact has barriers with incomplete crowns
(with 20-30% share of the clearances), inside which the wind loses its energy
in emerging turbulence

Additional features of tree stands limiting water loss

The ideal distance between the main protective tree stands
(oriented perpendicular to the prevailing wind directions) de-
pends on soil characteristics and the severity of drought prob-
lems. On light soils and in areas with high risk of post-drought
effects it should be 12 times greater than the target height of
the barrier, i.e. about 250-300 meters.

In other cases it can be increased to 18 times in height, which
is about 400-500 meters. Moreover, at intervals of no more than
500-600 meters lower supplementary barriers should be ar-
ranged, perpendicular to the main ones and connected to them.

In the main barriers itis recommended to use the highest pos-
sible trees (linden, maple, oak), including also fast-growing
poplars which can achieve substantial dimensions after 20 or
30 years and start effective protection against the wind.

<€
20x tree height

Limiting the wind speed, plantings can increase the efficiency of feeding
fertilizers and plant protection products (photo JZ2)

Limiting the snow winding out of fields, trees may improve the spring
supply of soils with water (photo JZ)

10x tree height

5% tree height

In hilly areas, the range of wind-sheltering tree-stands depends on the proper location: it will be larger around peaks (a) than in the valleys (b) and on

slopes (c) (according to Zajaczkowski 2013)
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Multi-species young mid-field trees planted in the field as an anti-wind
barrier. Fast-growing poplars take up the wind-braking function very soon
after planting (photo AK)

The main barrier should be supported by a belt of shrubs. In
mountainous areas barriers should be located on the peaks of
the hills, increasing the width of the protected zone on the lee-
ward slopes and in the valleys. Plants set up along small water-
courses should be arranged to leave at least 30% of the water
table uncovered in order to increase the oxygenation and the
thermal diversity of water layers that are beneficial for many
organisms.

Additional features of shelter to limit wind erosion

The choice of the distance between the main barriers (from
12 to 18 times the target height) depends on the severity
of the erosive phenomena. Their width is at least 2-3 rows
of trees because in winter, when there is the greatest threat
of wind erosion, the efficiency of leafless barrier decreases
by approximately half as compared to full leaf. They should
be enriched with a layer of shrubs or planted using conifer-
ous species (e.g. with one row of spruces). It is advisable to
include species with dense crowns and long-keeping leaves
in the winter (blackthorn and snowberry) into the shrubbery
layer. Anti-erosion barriers located too close to roads may in-

Blackthorn forming a compact, dense undergrowth works well in wind
shelters, but due to the strong root-leaf cannot be planted on the border of
cultivated fields (photo JJ)
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The banks of the watercourses are the preferred location for tree-stands.
However, up to 30% of the surface of the water table should remain
uncovered, to improve the oxygenation and variability of the water
temperature (photo JZ)

crease the snow layer covering roads surface. The distance
between a road and trees should be kept about 10 times
height of the barriers.

Characteristics of shelters to limit water erosion on the
slopes

Such plantings should be in the form of several-meter wide
strips, located on slopes parallel to the contours, in the upper
part of short slopes (up to about 300 meters long) or at in-
tervals of no more than approx. 200 meters on longer slopes.
These belts must have a well developed - at least on their edg-
es - turf cover that inhibits surface runoff.

Where there is a risk of greater erosion the turf cover may re-
quire better anchoring in the soil with additional groups of
shrubs or trees. In the case of steep slopes and gorges, it may
be necessary to completely cover the area with trees and
shrubs. Species of trees and shrubs and the spaces between
them should be chosen so that the amount of light is sufficient
to maintain the turf layer. When selecting species for planting
in erosive ravines, a large diversity of growth conditions in dif-

Snow carried by the wind settles behind obstacles that protrude above the
site. To avoid such situation, hedges planted for an anti-snow effect should
remain low and be placed at least 10 meters away from the edge of the
road or railways(photo JZ)
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Simple map of the anti-erosion trees location on loess soil. The highest intensity of erosion, expressed by washing out humus and fertile soil, occurs in
the upper part of the slope. The low tree belt should be introduced at the field boundaries, possibly parallel to the contours

Water erosion on slopes is best restrained by a well-developed layer of turf (grass root); in more steep places, it should be additionally anchored by
loosely arranged trees and shrubs with not very dense tree crowns (photo JZ)

Wolfberry bushes stabilizing the cliff — an example of an alien species Hawthorn works well in anti-erosion plantings planted on the slopes
which, in these specific environmental conditions, is definitely more (photo JJ)
effective than all others (photo JZ)
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ferent parts of such ravines should be taken into account. On
drier and well-lit slopes it is recommended above all to plant
silver birch, sessile oak, wild cherry, beech, Eurasian elm, ma-
ple and hazel. On the most precipitous slopes should be intro-
duced wolfberry and dwarf cherry. In turn, in the lower, shady
and humid parts of the ravines should be used pedunculate
oak, ash, small-leaved lime, bird cherry, and red elderberry. For
mid-field erosion belts and for strengthening wider baulks lo-
cated on broader terraced slopes, low, non-shady shrubs, es-
pecially hawthorn and snowberry, are best suited. In areas not
directly adjacent to the crops the best choice is to plant black-
thorn (which has high re-growth) and native species of wild
roses. It is always necessary to check whether there are floristi-
cally rich grasslands (habitat NATURA 2000) on the slopes and,
if this is the case, stop planting trees.

Features of tree-stands nearby water

At least 10 meters long turf zone with loose tree- stands is re-
quired in order to protect reservoirs or watercourses against
permeating contaminants from adjacent fields, coastal erosion
and to capture pollution penetration to ground waters.

The introduction of a loose and species-rich tree layers is also
recommended when the banks of the waters adhere to mead-
ows, pastures and other lands that are not exposed to surface
runoff of contaminated water. Moreover, this action can sig-
nificantly improve the living conditions and long-distance mi-
gration of animals in river valleys. It is worth noting that a per-
manent vegetation cover or at least a dense network of tree-
stands belt - should protect all geologically identified areas
of supply of deep water. The species that grow well in humid
places include willows, black alder, downy birch, bird cherry,
guelder rose and black elder. It is necessary to avoid tree intro-
duction close to (less than 20 meters) active elements of the
drainage network, because tree roots grow into drains reach-
ing for well-oxygenated and mineral-rich water.

Features of tree plantings intended for the production of
wood and other benefits

When the local priority is to increase wood production, fast
growing species should be selected, especially cultivated pop-
lars and willows, as well as black alder, birch and larch and spe-
cies with valuable timber (e.g. bird cherry and oak). Moreover,
lindens, roses, elderberries, guelder roses, alder buckthorn, haw-
thorns, sea buckthorn and many other species can provide phar-
maceutical ingredients.

If the tree-stands are intended primarily to provide beekeeping
(nectar and pollen), they should contain, among others, native
and Crimean linden (but not silver lime), various species of wil-
lows and roses, common maple, cherry plum and hawthorn mo-

Guelder rose is recommended for planting in tree shelter nearby water
(photo JJ)

Lush vegetation on the banks of small watercourses creates good
conditions for the existence and migration of many small animals'species; It
is recommended to keep multi-species tree-stands belts along continuous
waters (photo JZ)
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Avoid planting trees in the immediate vicinity of drainage devices to avoid
clogging by roots looking for well-oxygenated water (photo J2)
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Examples of criteria for identifying the services tree-stands deliver.

Criteria indicating the need for

Design guidelines, where h means the target height of

Function tree-stands with a given main barriers (tree stands), used to determine their desired
function distance length.

1. Establish barriers perpendicular to the directions of the prevailing winds, comprising one or two rows of
trees with a high target height, e.g. lindens, maples, oaks.

2. Temporary additional barriers from selected poplar varieties are allowed, which due to rapid growth and
higher target height can provide effective protection against wind for 20 - 30 years before other trees will
reach full height in the target barriers.

1. Low forest cover - less than 159
1. owforest cover -ess than 15% : 3. The distance between the main barriers should be from 12 h to 18 h (smaller with a higher risk and
2. Frequent occurrence of summer droughts (2-3 in 10 years) ) ) )
Water shortage o ) ) intensity of drought), that is from 250-300m to 400-500m
L 3. Asignificant share of light soils o : - o )
mitigation o ) 4. Tomitigate winds from other directions, the main barriers should be connected with each other by lower
4. Prevalence of late ripening crops, e.g. maize or sugar beet o )
and less frequently (every 40 meters complementary barriers (in the grid system).

5. Main barriers should be supported by a belt of shrubs. The exception is risk of covering adjacent road with
Snow.

6. In mountainous areas, barriers should be located above all on the peaks of the hills, which increase the
width of the protected zone on the leeward slopes and in the valleys.

. ) . _ 1. Create barrier systems similar to those described above.
1. Asignificant share of soils made of fine-grained sands, silt de- i 4 R R .
; ) 2. The distance of main barriers (12-18h) depends on the intensity of erosive phenomena. It should be
IS smaller with more severe erosion
2. 2. Large share of arable land in the total farming area (over 75%) ) ) ) ) )
. . o 3. The barrier should consist of two or three rows of deciduous shrubs or, exceptionally, a row of spruces.
Prevention of wind and large size of individual fields (over 10 ha) ) ) ) )
. . ) : N 4. The layer of shrubs, apart from being foundation for trees, may as well constitute an independent, ad-
erosion 3. The deficiency of surfaces resistant to wind erosion: mid-forest " ) . ) ) ) ) '
; ditional barrier, securing the windward slopes against the acceleration of wind or adjacent roads before
fields, tree- stands, orchards, shrub plantations, meadows or o
) ) covering with snow.
wasteland with perennials : ) . .
5. Trees with dense crowns and long-lasting leaves are recommended for forming barriers.
1. Create strips several metres wide, arranged parallel to the contours on the slopes with the shorter upper
) ) art of the hill . Distance of no more than 200 meters should be kept on slopes with the longer upper
1. Presence of arable land with a higher slope (above 10%) on part of the hill P P gerupp
3. less cohesive soils, e.g. loess or over 15% on more resistant clay. p . ) S
. 2. The erosion belts must have a well developed, at least on their edges, turf cover that inhibits surface
Prevention of water 2. Lack of permanent plant cover or turf. noff
erosion 3. Occurrence of erosion wasteland, including ravines, slopes and . ) ) - . ) .
is 3. With greater erosion the turf cover requires better anchoring in the soil by placing loose strips and groups
P of shrubs or trees. Compact tree-stands should be used for steep escarpment or ravines gorges of active
ravines.

1. Leave at least 10 meters of turf area near the shore, additionally covered with aloose trees belt to protect

the ground against coastal erosion and to capture deeper ground water
4 1. Presence of arable land in the immediate vicinity of an emban- | 2. To significantly improve living conditions and long-term migration of animals in river valleys, the intro-
’ . ked watercourse or water reservoir. duction of a loosely arranged and species-rich tree layer is also recommended when the banks of the
Protection of waters : ! " '
. . 2. Even aslight gradient of the area to the watercourse facilitates waters adhere to meadows, pastures and other lands that are not exposed to surface runoff of contami-
against pollution
the flow of polluted surface and groundwater. nated water.

3. Permanent vegetation cover or at least a dense network of tree belts should cover all geologically iden-
tified deepwater supply areas.

1. Practically every new piece of greenery of any size and shape will improve the state of biocenosis.

2. The most effective is the combination of various linear and surface trees in the form of an irreqular ne-

1. Low forest cover (less than 15%) twork with a mesh diameter not exceeding 600 meters.
5. 2. Large share of arable land in the total usable area - over 75%. | 3. Nodes of the network should be created by mid-field coppices, larger tree-stands (preferably with leas
Preventing the 3. Isolation (no mutual connections) with regard to at least 20% inside), small abandoned places after the extraction of sand, gravel pits and clay (preferably with preser-
depletion of biocenoses of biologically active area occurring among fields. ved fragments of exposed turf and waterholes) and old parks, especially wild or badly maintained
and increasing the 4. Asignificant part (above 30%) of the area of the fields is loca- | 4. Inside larger ponds, you can leave isolated shelter (even single trees) as an environmental island.
biological protection ted further than 300 meters from the nearest predator refuge, | 5. The best animal migration routes are tree belts nearby water. This role to a limited extent may be played
of fields meaning, deprived of natural protection against harmful inse- even by baulks.
ats. 6. The species composition and height structure of biocenotic tree-stands should be as varied as possible.
Tree crowns should not be compact, so that the resulting shade does not interfere with the growth of
adjacent crops or fruiting of shrubs.
- ) ) 1. Networks similar to those described above improving the condition of agricultural biocenoses should be
6. 1. Local tradition of apiary economics. ) )
. y o ) created. However, the mesh diameter is reduced to 400 meters.
Improving the well- 2. Prevalence of crops requiring pollination by honeybees or wild )
X N ) 2. The scarps covered with turf (sun exposure to the south or west), baulks and banks of larger tree stands
being of pollinating pollinators, e.g. buckwheat, sunflower, clover, orchards and ) o )
. ) ) ) should be kept treeless, allowing the pollinating insects to nest in the ground.
insects fruit plantations, rape, poppy, flax, lupine and pea

3. The presence of anti-wind tree stands in the field improves the flying conditions for pollinators.
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Despite the lower quality, wood obtained from tree-stands has many
uses (fot. J2)

nogyna. Blooming periods of these species should be comple-
mentary to flowering time of various melliferous field crops (e.q.
rapeseed, clover and other legumes, buckwheat or sunflower).

Features of tree-stands with other functions
The best trees to strengthen slopes and embankments are spe-
cies with strong re-growth, abundant leaf fall and a large mass
of small roots, i.e. sea buckthorn, snowberry, plum blackthorn,
germander meadowsweet and sharp-leaf willow.

Similar features are desirable in tree species used for reclama-
tion, tolerant to the variability of chemical composition and soil
moisture, such as silver birch and some willows.

Locating relatively low belts with dense trees and the inclusion
of coniferous species (spruce, thuja) can prevent buildings from
getting cold, if were planted on the side of buildings turned to
open field.
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Dense woodlands with the participation of evergreen species, securing the
property against northern and eastern winds, can reduce winter heating
costs up to 20%. To protect the property from chilling, mainly evergreen
species are used, although leafy hedges may also be useful (photo JZ)
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Aftera few weeks of rapeseed ﬂovvermg, its role of supplying food for bees
can be taken over by nearby trees (photo J2)

In order to reduce the formation of snowdrifts along roads, open
fields should be planted with belts of trees and shrubs which
keep the snow on the fields. At a distance of 10-15 m from the
edge of the road, low hedges should be introduced, preferably
hawthorn or spruce. These hedges should be regularly trimmed:
in the spring of the planting year - to prevent the base of the
crowns from growing; and later — to thicken and reduce the
height of the barrier, and thus narrowing the zone of snow ac-
cumulation behind the belt.

If the purpose of tree-stands is to be noise suppression or isola-
tion from unpleasant odours, it is necessary to plant broad belts
of tall trees with large crowns and large leaf blades, e.g. beech,
oaks, hornbeam, maples, poplar and hawthorn, surrounded
with shrubs. The noise attenuation of rumbling at low frequen-
cies, which accompanies, for example, nearby fast roads, re-
quires the use of additional rows of spruces in the outer part
of the tree belt, with crowns built of a large number of fine and
elastic needles.

Only numerous and elastic spruce needles well soften the rumbling of
engines from near highways. Due to the sensitivity to contamination spruce
can be introduced only in the outer part of the wider strips of roadside
greenery (photo JZ)
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I.3. New tree planting design
guidelines

In order for new tree-stands to bring as many benefits as pos-
sible they must be properly planned. New tree planting should
be based on an inventory of existing natural resources and on
an analysis of the benefits that the new planting is intended to
deliver (see Chapter I1.1.1).

Both the analysis of tree-standing needs and the construc-
tion of planting projects should be carried out using the Ge-
ographic Information System (GIS). Using the selected data
(e.g. type of soil) and information collected during the anal-
ysis of environmental problems in the municipality, one can
make precise, comprehensive data analysis and synthesis, us-
ing computer programs (including free software such as QGIS).

The scope of data to be analyzed should include, among others:
aerial photographs, layout of registered plots, types and subtypes
of soils, terrain/landforms, network of watercourses and reser-
voirs, vegetation type and information on technical infrastructure.
It should be emphasized that all these data are available free of
charge in the state resources. The result of such analysis should be
a coherent concept of a network of tree-stands, corresponding to
the tree-standing needs in a given area and at the same time tak-
ing into account existing trees. These works should be carried out
by a team of people with relevant knowledge and qualifications,
eg. landscape architects, environmental protection, and natural-
ists (see also Chapter II.1.1) Loading data and updating it is much
easier whit using GIS tools. This improve process of preparation
concept and design for tree-stands in a given area. The following
are a few universal rules for tree-stands planning:

Above all, do no harm

Old, rotting trees, which are the place of living for many rare
species of animals, plants and fungi (including protected
ones) are very often cut down and removed from parks and
tree-stands during maintenance and clearing works. Clumps
of wild plants that constitute a food base for pollinating in-
sects (including bees, bumblebees and butterflies) are mowed
out and replaced with sterile” rows of thuja and lawns without
mulch, wood debris or undergrowth. The root systems of trees
are damaged as a result of ill-conducted works in parks, high-
ways or in fields adjacent to tree-stands. As a result a few years
after such works have been undertaken trees can weaken, be-
come ill and die out.

Secondly, determine the functions

The selection of species and location of a tree should also de-
pend on the desired function of the planting. Location is very
important and it is necessary to precisely determine the place
for tree-stands (see Chapter I1.1.1).

A map, a plan or a piece of paper - a study work stage

The greenery design (based on the concept of a tree network)
without the use of a record map or even an orthophotomap
printed on the Internet (aerial photos) can lead to errors. It is
best to use the map drawn by the surveyor for design purpos-
es with marked boundaries of plots, buildings, roads, trees, el-
ements of above-ground and underground infrastructure (e.g.
sewage systems) and watercourses and reservoirs. Local tra-
ditions and old plans are also worth taking into consideration
while planning new tree-stands. All this information is useful
for further work. Similarly to concept creation, design work for
tree-stands is best done using GIS tools.

Semi-natural zone

Recreation zone Natural zone
A 7

Footpath

Representative
zone

Main roa

U
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Designed tree planting
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When designing tree-stands, it is necessary
to take into account the function they are
supposed to perform, e.g. regulate the
microclimate, water cleaning, form wind
screens, provide benefits for bees, inhibit
water erosion, etc. The aesthetic aspect is
also worth considering, such as when using
tree planting to screen ugly parts of the area.

Site inspection

Knowledge of the terrain/land is a basic requirement when de-
signing tree-stands; for this reason site inspection/site visit is a
very important stage of design. Data collected during site in-
spection and the data on the map should be compared one
to each other and verified. This allows collecting as much infor-
mation as possible about the study place, in particular includ-
ing high greenery, communication routes, land development,
most attractive landscape elements in terms of nature and his-
tory of a given place. This also enables taking decisions con-
cerning future tree planting and its basic role, as well as find-
ing solutions for problematic and unsightly spots. It is advisa-
ble to take plenty of photographs.

From the general scheme to detailed solutions

A simple plan of the current usage of the local area is an ex-
tremely helpful guideline to design tree planting where the
area is used for various functions (e.g. in the area near the vil-
lage meeting room). This plan should consist of among others
main communication routes, driveways to properties, parking
lots, the course of the infrastructural line, directions of domi-
nant winds, a part of the area intended for recreation, an area
with a representative function and the area,dedicated to na-
ture”.

In addition, at this planning stage, the location and functions of
the new tree-stands is needs to be determined, e.g. the row of
trees inhibiting wind gusts or a group of trees isolating a nearby
farm. It is important that the plantings with the particular fea-
tures should correspond with the existing historical buildings,
local landscape and nature. These rules should be applied both

When planting trees near buildings, the target sizes of selected
species must be taken into account

32

to the design of plantings in large areas, as well as in the case of
planting a few trees and shrubs that give shade on sunny days
in a recreational area (e.g. a playground) close to rural buildings.
We emphasize that it all depends on the main functions of tree
planting resulting from the identified the tree-planting needs.

Whenever possible, plant species of trees, which will reach their
size of the fully grown canopies.. There are no explicit minimum
distances in planting trees from buildings or plot borders in the
legal regulations.

One should therefore be guided primarily by common sense
and knowledge about the future dimensions of planted trees;
crown width, height and trunk diameter, and above all the
fact that the range of roots is greater than the diameter of the
crown. A minimum distance of 3 — 5 meters is assumed for
small and medium-sized trees, e.g. rowans, maples, fruit trees
and birches. The common distance for large trees (e.g. linden,
sessile oak, Norway maple, sycamore, horse-chestnut, Europe-
an beech) is 8-10 m. Trees should be planted at such a distance
from the edge of the plot which will not cause a nuisance or a
threat to the owner of the neighbouring plot.

In designing new plantings along roads the overriding principle
is to preserve the safety and comfort of users. According to the
regulations, the minimum distance between the tree and the
edge of the roadway is 3 meters, and 15 meters from the axis of
outer railway track. This provision does not apply to tree supple-
mentary planting in existing avenues. Creating a tree avenue or
a tree alley usually requires to keep distance of 8-10 (12) meters
between trees. In the case of trees with small target sizes, the
distances between them may be slightly smaller. Native species
should be used in planting alleys in the open landscape.

Itis necessary to take into account the dimensions of modern ag-
ricultural equipment in creating mid-field tree avenues. If there is
no opportunity to create an avenue, then perhaps one can plant
a row of trees on one side of the road. The history and local tradi-
tion of a given place are worth taking into account in tree-stand
species selection. Melliferous species - lindens, willows, and fruit
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Take care of the root system when planting trees. Prepared right-sized holes
must be filled with fertile soil (photo JJ)

trees are particularly recommended. Once commonly planted in
the baulks; today less and less frequently encountered pears and
apple trees are a source of food for many animals. They are also
an important element of the traditional Polish landscape.

Species selection

The species selection of trees and shrubs to create a tree-stand
should be made in terms of the expected tree functions and its
ability to be adapted to the climatic and habitat conditions of the
area (see Chapter II.1 and I1.2). Primarily, choose native species.

When selecting trees and shrubs for mid-
field tree-stands, the use of too many
conifers should be avoided. These trees cast
a deep shadow. Frost basins under conifers
can occur in spring. In addition, coniferous
trees are more sensitive to decay and root
diseases than deciduous trees.

Designing tree-stands in the village allows the introduction of
ornamental species. Especially recommended are fruit trees
in decorative varieties, blooming shrubs - forsythia, lilacs, jas-
mine, flowering quince and others. In areas very difficult to
plant and in areas with decorative, representative or histori-

The trees planted and stabilized with the previously installed stakes are
cultivated for the first few years (watering and forming a tree crown) (photo
JJ)

cal functions, the use of alien species, however non-invasive,
may be considered. Nonetheless, Robinia acacia, red oak, ash-
leaved maple, wrinkled rose and black cherry should be avoid-

Above all, native species of trees and shrubs
should be planted. Varieties with unusual
colourful leaves or a tree habit can be
used as a scenic accent in the landscape
or to promote a particular element of

the environment. The use of the trees

and shrubs of alien origin, but with the
exception of invasive species, may also
be justified in the case of tree-stands with
special functions - e.g. for the purpose of
recultivating post-industrial dumps.

Species diversity of tree-stands greatly
improves the aesthetics in the landscape
and its ecological value, as well as the trees
resistance to environmental pollution.
Greater biodiversity also contributes in
improving the efficiency of biological pest
control methods.

A rare swallowtail feeds on lilac’s nectar. This is shrub recommended for
planting around buildings (photo JJ)

Planted trees should be watered abundantly during drought (photo JJ)
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ed in planting.

Tree planting realisation

Tree seedlings should be at least double-nursed (i.e. trans-
planted during the preparation of planting material in order
to produce a stronger root system). Trees should be planted
in early spring or autumn in pits with dimensions (usually 0.5,
0.5 m diameter and 0.5-0.7 m deep) adapted to the root ball,
with the place to be filled with fertile soil to the half of the hole
depth.

The ground surface around each planted tree should be
formed in the shape of a bowl with a slope towards the trunk
of the tree, so that it accumulates rainwater within the root
system. The surface of the bow! can be mulched to hinder the
growth of herbaceous plants..

All trees should be watered immediately after planting (at least
20 litres of water). The trunk should be protected against strong
wind or gnawing by animals. It should be covered with a wide
fabric belt (e.g. upholstery) or, alternatively, with so-called rub-
ber string attached to two stakes stuck into the ground with-
out damage the roots of the planted plant.

Seedlings for the first three years should be watered during
the drought. Their root offshoots and any defective branches
should be cut off to control tree development.

Also in the case of shrub seedlings, these of a good quality,
disease-free, properly nursed, with dense root system should
be selected, preferably growing in containers with a volume
of 2—4 litres.

The success of planting depends to a large extent on the
root ball quality. Plants in containers can be planted in prin-
ciple throughout the year (except for periods of severe frost
and drought). Under condition of protecting roots from dry-
ing out, proper planting and abundant watering, the seedlings
with so-called bare roots an also be used in large plantings.

All shrubs should be well watered after planting to settle the
soil. In order to be able to retain water in the roots, it is neces-
sary (as in the case of trees) to form an earth bowl. Plantings
need to be watered during drought and cleared of weeds.

When designing new tree planting one
should consider: local habitat and climate
conditions, the tree functions, safety and
comfort of users, history and traditions,
target plant sizes, and their characteristics,
e.g. potentially allergenic or having
poisonous fruit, etc.
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I1.4. Good practices for
maintaining trees in the
agricultural landscape and
within villages

The susceptibility of agricultural areas to erosion, drought, pol-
lution and the loss of subsequent species has significantly in-
creased due to the large scale of the loss in trees and tree-
stands in the rural landscape during the last decades. This loss
is particularly severe in old trees.

The basic treatments to extend tree lifespan are described below.

Agriculture/farming and the functioning of trees

To maintain well-being and longevity of trees, the protection
of their root system is crucial. Most roots are located at a depth
of up to 80 cm. The width of the root system ranges from 1.5 to
2.5 of the radius of the tree crown. Agro-technical treatments
(especially deep plowing) damage not only roots but also the
very important mycorrhizal fungi to which trees owe their lon-
gevity.

Mycorrhiza (trees and fungi symbiosis) support tree roots in
absorbing water and minerals. A tree completely deprived of
mycorrhiza would be doomed to death.

Mycorrhizal fungi can be damaged by chemicals derived from
fertilizers, pesticides and residues of veterinary medicines ad-
ministered to animals. Root death is caused both by mechani-
cal damage or using heavy equipment that compacts the soil
and adversely affects its structure. Carelessly undertaken agri-
cultural work can therefore lead to tree death.

What to do to protect the aged trees in the

rural landscape:

» Prevent mechanical damage to the roots.
The oldest and most valuable trees should
be carefully nursed. Therefore, for the old
specimens, the root system protection zones
should be created within a radius of 15 trunk
diameters or 5 meters from the tree crown
projection (a larger value of those parameters
should be chosen). In this zone, agrotechnical
procedures should not be performed. Also,
other treatments that may have a negative
impact on the root condition should be
limited.

» Ensure good development of roots and
symbiotic fungi, e.g. by avoiding use of
fertilizers and pesticides near trees and in
the root protection zones.

+ Limit the frequency and length of animals’
presence in tree-stands. Fencing is
recommended for the most valuable, oldest
trees. At the same time, alternative shaded
spots should be provided to the animals.
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Old oak with decaying fragments in the crown - a tree requiring special care
(photo KK)

Other tree supporting activities in the agricultural landscape:

1. The return to the traditional trimming methods for some
tree species with headed forms. Headed willows and lindens
are often a source of firewood. The custom of pollarding was
abandoned in many places as a result of changes in agriculture
and forestry. Crown reduction in trees that have been usually
pruned in the past may extend their lives and increase safety
in their surroundings. Tree planting, with the intention of pol-
larding them in the future, will increase the fuel independence
in rural households.

2. Non-pollard trees nursing. Specialists should carry out prun-
ing of non-pollarded trees. Lack of professional knowledge
may easily lead to tree damage, for example by the unneces-
sary removal of large branches.
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Systematic trimming the headed willows is important for maintaining them
in good condition (photo JJ)

3. Supplementing the gaps in tree-stands. New trees should
replace dead or removed trees to secure continuity for the
next generations of trees.

4, Preservation of dead trees. Standing dead trees can last for
decades, playing an important role in nature. If possible, do
not remove dead trees or their lying trunks or branches.

5. Tree planting. New trees should be planted wherever it is
possible. Over the decades they will fulfil the role of natural air
and water filters, carbon storage tanks, wind screens and sun
screens, regulators for air and soil humidity, sources for fuel,
medicines and food for bees, etc.

The optimal roots protection zone (15 X trunk diameter)
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All treatments related to tree maintenance
should be performed in accordance with legal
regulations and professional standards.

Professional support and advice can be
received from arborists to choose the right
treatments helping in trees conservation.

Repollarding trees with large-sized
offshoots as a result of stopping their
pruning could cause the death of the tree.
However, to save them, one can reduce
their height. This type of works should be
limited as much as possible to not put tree
health and stability at risk.

The crown tree cutting should be
considered individually for each tree and
planned in advance for over several or
dozen years.

Many years after death, trees still
perform very important biocenotic
functions in the landscape. They
are irreplaceable element of the
environment

Old oak with root system damaged with agrotechnic works (photo KK) For many years standing dead trees can play important role in nature.
Whenever possible, they should be preserved until completely
decomposed by fungi and invertebrates (photo JJ)
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1.5. Agro-forest systems
(agroforestry)

Planting trees on agricultural land and their use in agricultural
production are elements of centuries-old tradition in Poland.
The grazing of sheep, pigs and cattle as well as horses mast-
feeding in orchards or forests (especially with wood supply-
ing acorns) used to be the important source for peasants live-
lihood in the First and Second Republic of Poland. The com-
bination of annual and perennial plants with fruit trees in
simultaneous cultivation was commonly used.

Many such cultivation systems still occurred in our country af-
ter the Second World War. It was then replaced with high-in-
put mechanized agriculture. Removal of tree-stands and loss
of traditional agro-forestry systems from the agricultural land-
scape were also caused by land collectivization. Currently, the
development of agro-forestry systems is supported with envi-
ronmental activities introduced by the public institutions.

The United Nations Framework Convention on Climate
Change (UNFCCC) and the Convention on Biological Diversity
(CBD) have recommended agro-forestry systems as a key tool
in the implementation of climate policy and sustainable devel-
opment objectives.

The European Commission also has defined the agro-for-
est systems and accepted them as a form of using trees/tree
stands on arable land/pastures to fulfil economic, environ-
mental and social goals.

I1.5.1. Agro-forest system division

The concept of agro-forestry systems (agro-forestry) refers to a
way of farming in which trees and shrubs are purposefully in-
tegrated with crop and animal production for economic and
environmental benefits. Woody vegetation may occur inside
or at the border of plots. It is estimated that in Europe agro-for-
estry systems occupy about 20 million hectares. Agro-forestry
systems can be divided as follows:

1. Silvopastoral system

Incorporating trees within the grazing area. Grazing is carried
out in the forest, a tree-stand, an orchard (traditional) as well as
on grassland with hedges, lane or a tree belt or with the par-
ticipation of diffused trees. The system includes also elements
of silvo-meadow such as hay-field, mid-meadow tree-stands
or tree plantations, most often carried out in the parallel ave-
nue system.

Grazing sheep on mountain pastures with loosely arranged tree clumps
(photo. https://www.tapeciarnia.pl/180645_gory_hale_owce_drzewa)

Hens breeding in the orchard (photo: Sunnyside Rural Trust)

Goat grazing in the area of forested loess ravines (photo https://www.
facebook.com/%C5%BBeby K%C3%B3zka-658628084196114/)
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Cultivation of cereals alternating with short rotation trees (photo Dirk Freese,
Germany)

2, Silvoarable system

Characteristic features for this system are: trees grown in rows
(alley form) alternation with annual plants (cereals, potatoes,
vegetables, herbs, etc) or with permanent crops, e.g. wild
cherries or other fruit trees, most commonly found to be in
combination with poplar or willow plantation.

3. Forest- garden system (so-called “forest farming”)

This system includes forested (or wooded) areas combined
with cultivation of fungi or plants for medical, ornamental or
culinary purposes (juice production or beekeeping). The sec-
ond element of this system is backyard gardens with trees in
urban and suburban areas (so-called “kitchen gardens”), where
tree and shrub cultivation is combined with gardening pro-
duction.

I.5.2. The role of agro-forest systems

Placing trees on agricultural land, including marginal soils, is
a good way to optimize the management of arable land, al-
lowing simultaneous maximization in the production of both
commodities (wood, food products) and environmental
goods, e.g. organic matter content in soil, soil fertility, water
quality and its accessibility (see Chapter 1.1 and II.1.1).

Growing potatoes alternating with hazel
(fot. Jo Smith, Wielka Brytania)

Tree plantings introduced in pastures
significantly limit the thermal stress in
animals and, in consequence, their food
needs. In the case of cattle grazing, the
health of animals and the efficiency of
calving are also increased year-round.
Poultry grazing in orchards or wooded
pastures is less susceptible to the habit
of pecking feathers and to transmission
of parasites. Its eggs are characterized of
better quality.

The agro-forest system is a comprehensive
concept of the sustainable use of trees

in agricultural production. The variety of
combinations of trees with agricultural crops
or animal husbandry allows the system to

be adapted to local conditions and spatial
development plans. It protects the economic
and environmental needs of rural communities
and supports the innovation in agriculture.

Single trees in the pasture regulate its microclimate decreasing the heat
stress in animals and providing both herbal raw materials and food for bees
(photo JJ)
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Protection of young linden trees supporting silvopastoral system. (photo JJ)
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1.6. Formal and legal recommendations for tree-stands

Properly developed green infrastructure in the agricultur-
al landscape is indispensable to assure a high environmental
quality for the inhabitants of rural areas and for production of
good quality food.

The requirement to take care of green infrastructure, in par-
ticular its main component, i.e. wooded areas, is of particu-
lar importance in the period of climate change. Tree-stands
are the basis for sustainable development, mitigating climate
changes and securing good quality of life for future genera-
tions. The planting and maintenance of tree-stands requires
well thought-out, systemic and long-term operation at the na-
tional level.

The current legal status and the omission of tree-stands in the
practice of spatial planning in rural areas stand in blatant con-
trast to the knowledge about the importance of green infra-
structure, including wooded areas. Consequently, this ap-
proach effectively prevents the use of the great ecosystem
services potential to be provided by green infrastructure in the
agricultural landscape.

Below is a list of recommendations referring to the tree-stands
management, which can be introduced on the basis of exist-
ing law or required legal amendment. It does not cover all of
the issues related to green infrastructure, but gives focus to
some of the most important elements.

Planning and management:

1. The starting point for tree-stands planning at the region-
al and local level must be the identification of the demand
for a given type of ecosystem services (e.g. inhibition of
soil erosion, improvement of water purity, etc.), and deter-
mination of particularly valuable natural sites (e.g. due to
the presence of endangered or protected plant and an-
imal species, nature monuments, etc.). Natural resources
of a given municipality should be inventoried, valued in
uniform, nation-wide methodology and treated as an el-
ement of the commune’s property. Both the inventory of
natural resources with the ecosystem services evaluation,
as well as the identification of the demand for ecosystem
services in a given commune should gain the status of
mandatory documents.

2. Based on the documents mentioned above (point 1),
mandatory monitoring of natural resources should be im-
plemented, including ecosystem services and environ-
mental problem assessment. The monitoring should be
conducted in each municipality to create basis for com-
prehensive management of these resources, taking into
account studies concerning the region and the country
(e.g. the National Ecological Network). This monitoring
should be more detailed than that which is currently con-
ducted by the Chief Inspectorate of Environmental Pro-

tection. This should be based on a coherent methodolo-
gy (using modern technologies), have a direct impact on
planning documents in communes and be integrated in
terms of methodology and terminology used for the CAP
subsidy system. It is also necessary to review and modi-
fy the method of collecting data about tree-stands by the
Central Statistical Office.

3. Competent and adequately prepared specialists should
be employed to determine the management principles
for tree-stands. Specific recommendations for the imple-
mentation of tree-standing needs should be developed
for individual municipalities, including guidelines to opti-
mize the implementation of the demand for various ec-
osystem services. Tree plantings should be compulsorily
included in spatial development plans, spatial condition
studies and decisions on building conditions

4. It is necessary to verify the course of the boundaries re-

maining in the public management (often unauthorized
use of this land by other entities). Plots suitable for supple-
menting and developing tree-stands networks should be
allocated for this purpose.

5. Similarly to citizens in other EU countries, Polish citizens
should have full access to the parcel information system
(LPIS - Identification of agricultural parcels - http//www.
geoportal.gov.pl/dochk). Making this resource available to
interested parties would allow verification of the current
state of land cover, as well as planning and monitoring of
the green infrastructure.

6. State Treasury lands belonging to the National Centre for
Agricultural Support should be legally accessible for in-
troduction of new tree-stands introduction, including the
possibility for giving free of charge lands from NCAS to
munipalities for activities in order to support activities re-
lated to creating new tree-stands.

7. Regardless to compensatory and supplementary plant-
ings, the obligation for new tree planting should be intro-
duced in the case of new road investments.

8. It should be possible to recognize mid-field tree-stands as

an investment for the public good.

Financial mechanisms:

9. Tree-stands management should be covered with perma-

nent financial support.

10. Financial support for farmers maintaining and increasing
the tree-covered areas based on monitoring results for
tree-stands in the municipality should be provided in the
future CAP 2021-2027. This support should cover the in-
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14.

troduction of new tree-stands according to the needs re-
sulting from the inventory and monitoring carried out in
municipalities (see above). On the other hand, maintain-
ing tree-stands in good conditions should be a prerequi-
site for farms receiving subsidies within the CAP.

. Agro-environmental programmes should support the de-

velopment of a new form of land management, which are
agro-forest systems (agroforestry).

. Apart from mechanisms under the RDP, it is important to

set up targeted funds for establishing and maintaining
tree-stands as green infrastructure on a national, region-
al and local scale. Funds for this purpose may be secured,
for example, in: programmes of National and Voivodeship
Funds for Environmental Protection and water manage-
ment, the Operational Program Infrastructure and Envi-
ronment, Norwegian funds and others.

. It is necessary to financially support the development of

grassroots initiatives and activities carried out in order to
plant trees by social associations and villages, for example
through measures within the Local Action Groups, as well
as rural and communal funds.

The possibility of introducing financial mechanisms relat-
ed to Polish climate policy (including CO, sequestration)
should be considered.

Politics and law:

15.

16.
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National policy documents (e.g. national ecological strate-
gy) and the relevant legislation should include provisions
relating to trees inventory, ecosystem services valuation,
determination of tree planting needs and activities for the
tree-stands development.

The National Programme for Tree-Stands Development
should be established and considered as an element of
rural areas adaptation to climate change within Strategic
Plan for sensitive sectors and areas adaptation to climate
change, already adopted by the Polish government. This
also gives the opportunity to emphasise the importance
of this programme in national politics.

. Public roads management should be obliged to restore

and plant new roadside trees within Public roads manag-
ers should be obliged to restore and plant new roadside
trees within the National Program for the Development of
Tree-stands. Moreover, financing should be provided for
those activities.

. To enable wood harvesting, while maintaining the per-

manence in tree-stands, it is necessary to introduce the
tree management rules for farmers. This will be conducive
to the tree-stands development and the introduction of
agro-forestry systems.

. With the active engagement of the Polish Waters, legal ob-

ligation must be introduced obliging to maintain green

infrastructure near watercourses and water reservoirs as a
natural water filter.

20. The provision requiring the trees removal within 15 me-
ters from the railway tracks should be changed, allowing
to keep trees growing along the tracks.

Education:

21. Learning about ecosystem services and green infrastruc-
ture issues and their importance for the economy and life
quality should be introduced to the national education
system and be implemented in all schools, especially in
agricultural and forestry schools.

22. Agricultural Advisory centres and other agricultural con-
sulting entities should promote tree planting, distributing
educational materials, including specific instruction how
to manage plantations as green infrastructure in agricul-
tural areas. In addition, advisory in a particular municipal-
ity should be conducted on the basis of communal data
and documents related to the tree-stands mentioned
above.

23. A wide-scale information and education campaign about
tree-stands as a green infrastructure and its importance
for the economy should be undertaken, mainly addressed
to rural residents.

The support system for land owners should ensure the maintenance of
multifunctional shelters with intentional spatial layout, species composition
and vertical structure (fot. KKo)
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