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Small woodlots and shelterbelts in agricultural areas can 
partially stand in for larger forests. What role do they have in 

the context of climate change and conservation?
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� t the end of the twentieth century (starting 
with the ���� Earth Summit in Rio de Janei-

ro), humans started to become increasingly aware of 
the overwhelming impact we are exerting on the Earth 

Assoc. Prof. 
Krzysztof Kujawa 

(PhD, DSc) 
is an ornithologist  

who studies biological 
diversity in the 

agricultural landscape. 
Formerly a member 

of the PAS Committee 
on Ecology and head 

of the Turew Research 
Station of the Institute 

for Agricultural and 
Forest Environment.  

He is currently 
the Institute�s  

Deputy Director 
for Scientific Affairs.

krzysztof.kujawa 
@isrl.poznan.pl

with our rapid economic growth and increasing afflu-
ence. Thanks to numerous scientific publications and 
environmental monitoring programs, we now know 
that we are living in an era of dynamic global change, 
caused by rapid population growth combined with 
increased consumption. Scientists from various disci-
plines view these global changes as strongly negative, 
because they threaten not only our civilization, but the 
very survival of humanity in the near future.

Some of the most important global changes in-
clude: (�) rising CO� concentrations in the atmosphere 
and the resulting increase in the Earth�s temperature, 
(�) increasing water, soil and atmosphere pollution 
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(including plastic waste), and (�) the disappearance 
of natural ecosystems. The effects (or manifestations) 
of these changes have a negative impact on our living 
conditions in two ways. First, they worsen or at least 
destabilize the physical and chemical living conditions 
for humans. The continuous rise in CO� emissions 
(caused by burning fossil fuels, as well as turning for-
ests into arable land and draining wetlands) increases 
global temperature, which in turn increases the fre-
quency and intensity of extreme weather phenome-
na, such as droughts, torrential rains, and destructive 
winds. Secondly, they cause a sharp population de-
cline in many species and the disappearance of species 
(both locally and globally), and thus decrease the level 
of biodiversity and planetary resources of plants, an-
imals and fungi. The ecosystem functions needed for 
human existence depend on the scale and diversity of 
these resources.

Agricultural areas, which take up about ��% of 
land in the European Union and nearly ��% in Po-
land, are very sensitive to global changes. The sig-
nificant human impact on ecosystems accumulates 
here, including: (�) changes in water conditions (most 
often due to drainage), (�) deforestation in favor of ar-
able fields, (�) elimination of unusable land (marginal 
habitats), such as wetlands, slopes, clusters of shrubs 
and trees, and roadside areas, (�) excessive amounts 
of nutrients due to the use of mineral and organic fer-
tilizers, (�) change in soil pH, such as due to liming, 
and (�) severe environmental pollution from using 
plant protection products (pesticides). Agricultur-
al areas often have an extremely simplified habitat 
structure, dominated by arable fields and strongly 
impoverished fauna, flora and fungi. Due to drastic 
biological depletion and homogenized environmen-
tal conditions, the resistance of agricultural areas to 
various weather anomalies (including drought, heavy 
rains, frost, heat, and strong winds) is very low. Also, 
the biological regulatory mechanisms are severely 
weakened, which leads to numerous outbreaks of 
crop-damaging insects.

Agricultural areas are therefore in a particularly 
precarious position when it comes to global change. 
Is there anything that can be done about it? Yes, there 
is. Studies clearly show that the key to improving this 
situation is ensuring a heterogenic agricultural land-
scape with diverse non-arable land. Of these, shelter-
belts play the most important and comprehensive role.

Forest-substitutes 
in�agricultural areas
Shelterbelts are a type of mid-field woodlots, a term 
that is not easy to rigorously define. In this article we 
understand mid-field woodlots as referring to small 

Two types of landscapes: 
a forest (relatively stable) 
and a simple agricultural 
landscape, more sensitive to 
disturbance
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areas (up to several hectares) of the agricultural land-
scape consisting of clusters of trees or shrubs. Due to 
their small area, such woodlots are very susceptible to 
external factors, as opposed to large forest complexes. 
It is sometimes said that woodlots consist solely of 
a forest edge, without any interior.

More generally, woodlots are also very diverse 
because they vary in origin, degree of human inter-
ference in their creation and development, as well 
as shape and location within the landscape. Wood-
lots can be classified according to various criteria, 
including location, architectural structure, species 
composition, and number of vegetation layers. In 
terms of location, we distinguish the following types 
of woodlots:

	– agricultural woodlots (e.g. mid-field woodlots, 
or shelterbelts),

	– woodlots in transport areas (e.g. roadside or 
railway woodlots),

	– woodlots near water areas (e.g. along river 
banks or drainage ditches, known as riparian 
buffer zones),

	– woodlots in industrial areas and landfills (e.g. 
protective and insulating woodlots).
In terms of their physical structure, shape and size, 

mid-field woodlots are classified into the following 
types: individual shrubs or trees, single rows of trees or 
shrubs, strips with at least two rows of trees or shrubs, 

woodlot groups covering less than �.�� ha not form-
ing rows or strips, woodlot clusters covering areas be-
tween �.�� and �.� ha not forming rows or strips, and 
surface woodlots covering at least �.� ha.

Woodlots have been a part of human settlement 
patterns since time immemorial. To this day, the ag-
ricultural landscape in various regions of the world 
often includes row or strip woodlots. Roadside wood-
lots were even found in ancient Greece, Rome, and 
Egypt.

Roadside woodlots were popular in Europe in the 
heyday of building grand royal and magnate resi-
dences. In Poland, laws regarding roadside woodlots 
have changed considerably over the years. For exam-
ple, in ���� laws were passed ordering the planting 
of trees, including fruit trees, along major roads, but 
after World War II there was a ban on planting trees 
at roadside, as well as on planting fruit trees. In the 
years ���������, many trees were planted thanks to 
a law adopted by the Council of Ministers on tree 
planting in the country, including during the celebra-
tion of the Millennium of the Polish State. In the ��st 
century, however, there was a tendency to eliminate 
woodlots in many areas, but there is not enough data 
on this topic.

One unique example is that of General Dezydery 
Ch�apowski (a former adjutant to Napoleon), who 
planted a dense network of shelterbelts on his prop-
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An example of a diverse 
agricultural landscape rich 

in mid-�eld woodlots: 
the General Dezydery 

Ch�apowski Landscape Park
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