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Rusty soils cover about 15% of Poland’s territory and they are the most important type of soil used
in the forest management. Polish soil scientists know these soils very well but, unfortunately it
seems, that students who come to environmental studies know very little about them-less than
about other soil units. Does electing rusty soil as the Polish Soil of the Year 2021 present an oppor-
tunity to change that? The aim of this paper is to diagnose what is the availability of information
on rusty soils at the level of education in secondary schools and what is the state of knowledge
about these soils in the broad non-academic community. Three main research methods were used:
querying geography textbooks, querying internet sources and survey method. Information on rusty
soils is rather not presented in textbooks. Of the 17 analysed websites — 8 lack any information on
Soil awareness those soils. Coefficient of Information Availability (CIA) for rusty soils is one of two lowest among
Coefficient of Information Availability all studied units. Respondents assessed the knowledge of rusty soils lower than most of other Polish
CIA soils but they would like to learn more about them. Additionally, the low level of knowledge about
it does not reduce its recognition: respondents had no problem to recognize rusty soil on the base
of photograph and to distinguish the correct number of genetic horizons. The Year of Rusty Soil is a
great opportunity to introduce young people to these soils. Field lessons can combine soil education
with ecological issues. Rusty soils can be seen as optimal choice for these activities. These soils could
be an perfect type to increase public awareness of soils at all but especially with regard to common
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soils important to our local environment.

1. Introduction

Soil is one of the most important component of terrestrial
ecosystems but at the same time it is relatively poorly known to
a wide community. One of the challenges of the modern world
is to increase social awareness of the environment, including
soil cover. People should know that soils are important in the
production of biomass, food, fiber, and fuel (Cruse et al., 2013),
in the hydrological cycle (Brevik, 2009), a support for ecologi-
cal habitats and biodiversity (Blum, 2005), in a struggle against
many forms of pollution (Jones et al., 2012) and their contribu-
tion to carbon sequestration (Jones et al., 2012; Crossman et al.,
2013; Lal and Stewart, 2013). They are a source of materials for
building and infrastructures (Jones et al., 2012; Pritchard et al,,
2014) and provide a preservation for past cultural landscapes
and artifacts (Kibblewhite et al., 2015; Urbanska and Charzynski,
2021). The Polish Soil Science Society is, among other things,
a promoter of soil science knowledge in Poland. The organiza-
tion try to draw the public’s attention to soils by promoting them
(creating an appropriate logos, banners and posters) as well as
encouraging scientists to further research on many types of soils

and publishing their results. These activities are aimed not only
at soil scientists but also at a wider audience (teachers, pupils
and students). In previous years the Polish Soil of the Year was
chosen to spread knowledge about the selected type to a larger
audience. The Soils of the Year were: Rendzinas (2018), Cher-
nozems (2019) and Technosol (2020). These activities did not at-
tract the attention of the non-academic community. Only rusty
soil - Soil of the Year 2021 aroused enormous media attention.
Information appeared in the TV news programs (“Contact Mir-
ror” on the TVN 24 station, TVP 1, Polsat News) it was also widely
commented on Facebook (265 comments and 400 shares, as of
12th February 2021), Twitter and Instagram. These sandy soils
are typical for post-glacial areas of the temperate climate zone.
Rusty soils cover about 15% of Poland’s territory and they are
the most important type of soil used in the forest management.
Usually they are formed from loose and slightly loamy sandy
deposits of various origins. Rusty soils are formed under the veg-
etation of poorer variants of deciduous forests as well as mixed
forests. However, in many places they are planted with monoc-
ulture pine crops, causing change on their properties and their
degradation. Rusty soils are one of the most important, basic
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components of soil cover, which has long been studied by many
soil scientists (Bednarek, 1991, Jankowski, 2003, 2014; Rosa et al.,
2019; Kobierski et al., 2020). Polish soil scientists know these soils
very well but, unfortunately it seems, that students who come
to environmental studies know very little about them-less than
about other soil units. Is it just the lecturers’ impression? Are
rusty soils not mentioned in currently used school textbooks?
Does identifying rusty soil as the Soil of the Year present an op-
portunity to change that? The aim of this paper is to diagnose
what is the availability of information on rusty soils at the level
of education in secondary schools and what is the state of knowl-
edge about these soils in the broad non-academic community.
The authors set the following research tasks:
— review (querying) and evaluation of information contained
in school textbooks and educational websites;
—  checking the state of non-academic society’s knowledge of
rusty soils;
— assessment of the suitability of the discussed soils in the
educational process- especially in the context of field works
for high school students.

2. Materials and methods

Three main research methods were used: querying geogra-
phy textbooks, querying internet sources and survey method.

2.1. Querying geography textbooks/websites

The content of high school geography textbooks was ana-
lyzed in terms of the knowledge offered in the field of rusty soils.
Currently, only two publishing houses in Poland offer textbooks
intended for teaching geography in high school at the extended
level: Operon and Nowa Era. However, the content of 14 text-
books and 3 geographical repertories were analyzed (Table 1).

As well as the textbooks the Internet resources were ana-
lyzed in the light of available information of rusty soils (Table 1).
17 websites were analyzed (first 17 results; search date: 18th
April 2021) after the entry: “soils of Poland” (gleby Polski) in
the google search engine). However, it should be noted that the
results depend on the history of previous searches so they can
vary from user to user. Nevertheless, in all sources (textbooks
and websites) information was analyzed for 9 main soil types in
Poland: clay-illuvial, brown, podzolic and rusty soils as well as
chernozems, black earths, alluvial soils, rendzinas and peat soils.
The frequency of four kinds of information (categories) was the
basis for assigning “information scores” within each type of soil:
a) names of these soils — multiplied by 1 point, b) their properties
x 2 points, c) profiles-photo or scheme x 3 points and d) descrip-
tion of soil sequences x 3 points. Coefficient of Information
Availability (CIA) providing general access in textbooks/web-
sites to educational information on each nine types of soils is
the sum of the Partial Coefficient of Information Availability
(CIA)) values calculated for every of four information catego-
ries (a, b, ¢, d).The CIAp was calculated according to elaborated

formula: CIA = f%x ip (CIA, - the Partial Coefficient of
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Information Availability; Ti - the number of textbooks/web-
sites with soil information; Tt — the total number of textbooks/
websites; ip — sum of “information points” in particular cat-
egories.

2.2. The survey method

The data collected from survey aims to evaluate soil aware-
ness level. It consisted random selection of participants based
on non-probability sampling who were not related to soil sci-
ence (non-academic society). The survey consisted of 4 questions
relating to the mentioned above 9 types of soils:

—  How do you estimate your knowledge of each of the men-
tioned soils (on a scale from 1 to 5)? (Self-Assessment of
Knowledge index)

—  Are the following soil names intriguing / interesting for you
and would you like to learn more about them?

—  The photos show 4 different soils. How many distinct soil
horizons (layers) do you see in each of them?

—  Try to match the soil name (all 9 main types were possible
to choose from) with the photo.

The last two questions are accompanied by photos of the
soils — podzolic, brown, rusty and clay-illuvial profiles.

Moreover, the questionnaire included information about
the respondents (age, sex, place of residence). A total of 420 re-
spondents participated in the study to answer questions about
their soil awareness in the context of rusty soils. The participants
included 40,4% males and 59,6% females. 70,1% of respondents
were urban and 29,9% rural residents.

Survey was conducted via Internet and then collected for
data analysis. The study was based on the results of a survey ad-
dressed to a diverse group of recipients (employment, students,
schoolchildren) who are not professionally involved in soil sci-
ence. The questionnaire was constructed as a “Google Form” and
sent to recipients via e-mail or distributed through social media.
Answers were analyzed using a quantitative approach to inves-
tigate the knowledge about rusty soils.

3. Results and discussion

Rusty soils are common in Poland, and they were recognized
many years ago-they were officially distinguished in Polish Soils
Classification as soil type almost 50 years ago (PSC, 1974). Never-
theless, the textbooks as well as websites have little information
about them (Fig. 1). They are the only ones in the group of com-
mon (occupy more than 10% of country area) , zonal soils with
low CIA. Moreover, information on rusty soils is totally not pre-
sented in six out of 17 textbooks. There is no difference between
information in the older and most recent ones. Only two text-
books (from 1999 and 2013) have a soil profile with a description
of rusty soil morphology. Of the 17 analyzed websites — 8 lack
any information on rusty soils. Only one website (geografia24.
eu) gives relatively detailed knowledge of rusty soil characteris-
tics and profile. Moreover, the name “rusty soil” occurs there six
times. This is an excellent result because, according to a website
query, information on rusty soils available on the Internet for
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Table 1

Textbooks, geographical repertories list and Internet sources

Title Author Year of Publishing House

publication

Geography of Poland. Texthook for X class, Barbag J., Janiszewski M. 1964 Panstwowe Zaktady Wydawnictw
Szkolnych. Warsaw (in Polish)

Geography of Poland. Textbook for II class Batorowicz Z., Gérecka L., 1970 Panstwowe Zaklady Wydawnictw

of high school and economic school. Prokopek B. Szkolnych. Warsaw (in Polish)

Physical geography with geology. Stankowski W. 1987 Wydawnictwa Szkolne i Pedagogiczne.

Textbook for high school. Warsaw (in Polish)

Geography. Textbook for bascic Domachowski R., Makowska D. 1987 Wydawnictwa Szkolne i Pedagogiczne.

vocational school. Warsaw (in Polish)

Poland i Europe. Geography textbook Batorowicz Z., Nalewajko J., Suliborski A. 1990 Wydawnictwa Szkolne i Pedagogiczne.

for high school. Warsaw (in Polish)

The Earth and people. Physical geography Makowska D. 1998 Wydawnictwa Szkolne i Pedagogiczne.

textbook for high school. ‘Warsaw (in Polish)

Geography of Poland. Switalski E., Preisner Z. 1999 Oficyna Wydawnicza Turpress” Torun
[In [Polish]

Outline of knowledge about the Earth. Podgdrski Z., Marszelewski W., Becrmer K. 2002 Wydawnictwa Szkolne i Pedagogiczne.

Textbook for high school. Warsaw (in Polish)

Physical geography 1. Extended level. Czubla P, Papinska E. 2003 PWN WydawnictwoSzkolne. Warsaw

Textbook for high school. (in Polish)

Geography of Poland. Textbook for high school. Krynicka-Tarnacka T., Wnuk G. 2005 SOP. Torun (in Polish)

Geography 1. Basic level. Kop J., Kucharska M., Szkurtat E. 2006 PWN Wydawnictwo Szkolne. Warsaw
(in Polish)

Geography. Vademecum. Stasiak J., Zaniewicz Z. 2013 Wydawnictwo Pedagogiczne Operon.
Gdynia (in Polish)

Faces of geography 3. Textbook for high school Wieckowski M., Malarz R. 2014 Nowa Era. Warsaw (in Polish)

and technical school. Extended level.

Geography. Repertory for high school graduates.  Bilgoras J., Glowacz A., Koperska-Puskarz 2014 Wydawnictwa Szkolne I Pedagogiczne.

D., Mazur M., Mozolewska-Adamczyk M., Warsaw (in Polish)
Srokosz W., Zielinski K.

Geography. Repertory for high school graduates. Lekawa A. 2015 Greg. Cracow (in Polish)

Faces of geography 1. Textbook for high school Malarz R., Wigckowski R., Kroh P. 2019 Nowa Era. Warsaw (in Polish)

and technical school. Extended level.

Geography-extended level. Textbook Kurek S. 2019 Wydawnictwo Pedagogiczne Operon.

for high school. Gdynia (in Polish)

Internet sources

https://epodreczniki.pl/a/zroznicowanie-gleb-i-roslinnosci-na-obszarze-polski/DSMORXNIH (website 1)
https://www.ekologia.pl/wiedza/slowniki/leksykon-ekologii-i-ochrony-srodowiska/ (website 2)
https://pracownik.kul.pl/files/32723/public/pdf/gleba.pdf (website 3)
https://eszkola.pl/geografia/rozmieszczenie-gleb-w-polsce-6778.html https://www.edukator.pl/resources/page/gleby/11165 (website 4)
https://matural00procent.pl/rozmieszczenie-gleb-na-swiecie/ https://geografia.gozych.edu.pl/gleby-w-polsce/ (website 5)
https://opracowania.pl/opracowania/geografia/gleby-w-polsce,0id,1729 https://www.naukowiec.org/wiedza/geografia/gleby-w-polsce-rodzaje_3403.
html (website 6)

https://www.bryk.pl/wypracowania/geografia/geografia-fizyczna/8387-gleby-polski.html http://geografia24.pl/gleby-w-polsce/ (website 7)
https://swiatrolnika.info/gleby-w-polsce-rolnictwo (website 8)
https://www.geografia24.eu/geo_prezentacje_rozsz_3/383_1_srodowisko_przyrodnicze/r3_1_08a.pdf (website 9)
https://geografia.na6.pl/warstwa-glebowa (website 10)

https://sciaga.pl/tekst/39463-40-gleby_w_polsce (website 11)

http://geomorawa.ucoz.pl/publ/gleby_i_roslinnosc_polski/1-1-0-228 (website 12)
http://www.pcez-bytow.pl/download/plk/gleby-w-polsce.pdf (website 13)

https://www.edukator.pl/resources/page/gleby/11165 (website 14)

https://geografia.gozych.edu.pl/gleby-w-polsce/ (website 15)
https://www.naukowiec.org/wiedza/geografia/gleby-w-polsce-rodzaje_3403.html (website 16)

http://geografia24.pl/gleby-w-polsce/ (website 17)
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Fig. 1. Comparison of the Coefficient of Information Availability (CIA) of main soil types (CLay-ILLuvial, BROWN, PODZOLic, RUSTY soils, CHERNozems,
BLACK earths, ALLUVial soils, RENDzinas and PEAT soils) in textbooks and Internet

the average finder is even more scarce than in textbooks. While
websites are often created by anonymous authors and are char-
acterized by numerous mistakes and omissions about soils of
Poland (Switoniak et al., 2018), the textbooks should contain cor-
rect, professional information in accordance with the current
state of knowledge. The only one textbook providing up-to-date
information about share of particular soil types is book written
for children for Polish emigrants in Norway (Mazurek-Daves,
2019) as it doesn’t have to follow Polish School Curriculum. The
lack of educational information on rusty soils is probably inher-
ited from the period before 1970s when rusty soils were treated
as sandy brown soils (Switoniak et al., 2019) and educational
‘inertia’ — the lack of updating the school curricula and thus con-
tent of the textbooks in line with the progress of knowledge. It
should be noted that research conducted in the Polish Lowlands
has shown that the so-called “brown soils” developed from mo-
rainic, loamy deposits are in fact eroded clay-illuvial soils (Ko-
bierski, 2013; Podlasinski, 2013; Switoniak, 2014; Switoniak et
al., 2016, 2019). Similar phenomena were also noticed in south
part of the country (Rodzik et al., 2014; Loba et al., 2021). For
these two reasons there are almost no such type of soils in the
Poland. However, in textbooks and websites, information about
the brown soils (together with podzolic soils) still dominate. It
is present in all textbooks and websites and as many as 13 text-
books and 7 websites have its soil profile. 16 from 17 websites
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describe brown soil in detail. It is necessary to introduce an
amendment stating that the soils are not brown but eroded clay-
illuvial soils (Switoniak, 2006, 2007, 2011). This is the key ecologi-
cal and functional information and should be communicated to
a wider audience.

How, then, did the respondents describe their knowledge
(Self-Assessment of Knowledge index) of rusty soils? Does it re-
flect the low level of availability of information about them? The
analysis of the respondents’ answers showed that rusty soil is
almost the worst in this comparison (Table 2). Respondents as-
sessed lower only the knowledge of rendzinas (which are local
soils with an average CIA. Interestingly, the highest values of the
Self-Assessment of Knowledge index have soils with the highest
CIA (brown and podzolic soils). Chernozems and peat soils with
a low CIA achieved also high Self-Assessment of Knowledge in-
dex but their names are well known from everyday life — they
are associated with the urban agriculture, e.g. cultivation of gar-
dens and the care of plants.

It is interesting to know if respondents would like to learn
more about rusty soils despite the low level of knowledge. Fig-
ure 2 answers this question. Rusty soil was not among the leaders
(alluvial soils and chernozems are) but it is in the group of soils
of considerable interest (+59 — together with rendzinas and peat
soils) and stands out among all zonal soils in Poland - 1%t place in
zonal, ahead of brown, podzolic and clay-illuvial soils.



Table 2
Self-assessment of knowledge about specific soil types
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16-20 131 242 187 216 179 1.54 209 200 163 211
21-25 73 222 185 207 167 174 193 174 140 205
26-40 96 2.00 155 1.64 127 129 1.45 138 1.09  2.00
>41 years 79 2.10 1.46 1.65 141 1.23 1.48 1.47 1.18 2.20
Total 420 Mean: 220 170 189 155 144 175 166 133 2.05
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Fig. 2. The respondents’ curiosity about the studied soils (CLay-ILLuvial, BROWN, PODZOLic, RUSTY soils,

CHERNozems, BLACK earths, ALLUVial soils, RENDzinas and PEAT soils)

An attempt was made to indicate whether the rusty soil
is easily recognizable based on their morphology. Despite the
very poor transfer of information at the level of school educa-
tion, the interest in these soils is significant. Additionally, the
low level of knowledge about it does not reduce its recognition
(Fig. 3). The characteristic orange-brown color is undoubtedly
a great asset. As many as 34% of respondents recognized rusty
soil which puts it on a par with the recognition of soils most
often described in textbooks — podzolic and brown soils (Fig. 3).
Interestingly, rusty soils are most often confused with clay-illu-

vial and podzolic soil - which is difficult to explain. Except that
as many as 17% of respondents confused brown soil (eroded
clay-illuvial soil in fact) with rusty soil-probably due to the
similar colors of these soils. The worst situation (7% of correct
indications) concerns fully developed clay-illuvial soils and it is
the limit of statistical randomness. This is an unfavorable and
dangerous situation from the point of view of education. These
soils are the basis of the Polish agricultural economy and near
50% of the country and they should be much better recogniz-
able (Sykula et al., 2019).
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Fig. 3. Recognition of soil types (CLay-ILLuvial, BROWN, PODZOLic, RUSTY soils)

The relatively high recognizability of rusty soils is certain-
ly due to its characteristic (even intuitive) morphology. This is
confirmed not only by the correct naming of the soil type, but
also by the highest percentage of respondents who indicated
the proper number of soil horizons (Fig. 4). The A-B-C morphol-
ogy is easy to identify even for people not related to soil sci-
ence. Over 50% of the respondents had no problem pointing
to the correct number of horizons. However, in rusty soil, as
in brown soil, there is a tendency to omit (underestimate) cer-
tain horizons. Quite the opposite as in the case of soils with the
morphology A-E-B-C where the respondents overestimated the
number of horizons.

Various factors may have contributed to the increased
curiosity about rusty soils. The campaign Soil of the Year had
a great impact on the media (TV, FB analysis) which resulted
in an increase in the search for the phrase “rusty soil” at the
beginning of February 2021 (Fig. 5). This fact is confirmed by
the analysis of google trends. They do not have such statistics
as chernozems or peat soils but the interest in rusty soils in the
network has definitely increased in recent times.

It is important to state if the rusty soils have high value for
the educational process, e.g. in the context of the possibility of
conducting field works with pupils? In authors opinion, among
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the analyzed soils, rusty ones are the most favorable (Table 3).
They are quite common - easy to find for teachers in almost
all parts of Poland and also easily recognizable. Moreover, due
to its sandy nature it is relatively easy to dig a soil pit. Their
genesis can be clearly explained and understood-they have
a simple and very expressive morphology, intuitively recogniz-
able by people not related to soil science (Fig. 3, 4). Only the
podzolic soils have a similar usefulness but unfortunately in
most of them the podzolization is not enough clear and easy to
explain for pupils because is superimposed on the rust-forming
process as a pinetization effect (due to the pine reforestation).
Changes in the nature of vegetation caused changes in the soil
profile. Despite the fact that rusty soils have been “forgotten”
in textbooks a lot of information about them can be found on
the website of the Polish Soil Science Society. Interesting mul-
timedia materials that can be used in rusty soil education is
the portal created in relation to the FACES Erasmus+ project
(website 18) as well as soil database (website 19). Using the ed-
ucational resources is possible to successfully implement the
provisions included in the core curriculum with reference to
the analysis of spatial distribution of soils and the impact of
vegetation, climate or anthropopressure on their development
and degradation (Urbanska et al., 2019).
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Table 3
The utility of soil types in education
; £ = = = = 3 = © =
Soil type g 3 5 2 5 5 5 E g
o ™ I = > <) = ks 2
£ 3 2 = Z = = £ 5
o . 2 = 2 = & B & &
Utility in education o M S =
Frequency of occurrence - - - + + + _ _ _
Recognizability + + - - + + + + +
Soil pit preparing - - - + + + _ _ _
Understanding of pedogenesis + + - - + + + ¥ ¥
4. Conclusions Batorowicz, Z., Gérecka, L., Prokopek, B., 1970. Geografia Polski. Podrecz-

The Year of Rusty Soil is a great opportunity to introduce
young people to these soils. It shall start with update of National
Curricula and, according to the latest scientific knowledge, in-
formation on brown soils should be also updated. Brown soils
should “give way” to more common soils (clay-illuvial and rusty
soils). Soils should not only achieve better scientific understand-
ing but also they should be treated as crucial element of human
wellbeing. There are significant developments in the perception
of both the ecological and non-ecological functions of soils in
providing fundamental ecosystem services (Blum, 2005; Jones et
al., 2012; Crossman et al., 2013; Lal and Stewart, 2013; Morel et
al,, 2015; Baveye et al., 2016). Students are aware of many risks
and problems like global warming and air pollution but they are
not sufficiently informed that soil resources and soil protection
are equally important for their existence. Field lessons can com-
bine soil education with ecological education and at the same
time constitute a kind of excursion. Rusty soils can be seen as
optimal choice for these activities. To sum up, rusty soils:

1. cover a large percentage of Poland’s territory. They are
therefore easily accessible and, moreover, easy to mechani-
cally dig out the soil pits due to the sandy material;

2. are intuitively and easily recognizable and their genesis is
easy to explain;

3. areof great interest among the public which may be related

to the name of these soils (rusty) referring to other, well-

known processes (iron /steel/car rusting);

are hardly ever present in school education (as well as clay-

illuvial soils).

Rusty soils could be an ideal choice to increase public

awareness of soils at all but especially with regard to common

soils important to our local environment.
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Gleby rdzawe - przeoczone w edukacji szkolnej

Stlowa kluczowe Streszczenie
Brunic Arenosols

Wskaznik Dostepnosci Edukacyjnej
Analiza podrecznikéw

Edukacja gleboznawcza

Gleby rdzawe zajmuja okolo 15% terytorium Polski i sa jednym z najwazniejszych typéw gleb
wykorzystywanych w gospodarce le$nej. Sa one powszechnie znane w Srodowisku gleboznaw-
c6w, jednakze poziom wiedzy na ich temat wérdéd spoteczenstwa (uczniéw, studentéw i oséb nie
zwigzanych z naukami o glebie) jest zdecydowanie niewystarczajacy. Czy wybor gleby rdzawej

Swiadomos$¢ gleboznawcza w spoleczeristwie na Glebe Roku 2021 jest szansa na zmiane w tym obszarze? Celem niniejszego opracowania jest
zdiagnozowanie poziomu dostepnosci informacji o glebach rdzawych na etapie edukacji w szko-
lach $rednich oraz okreslenie stanu wiedzy o tych glebach w spoleczenstwie. Zastosowano trzy
gléwne metody badawcze: analize podrecznikéw geografii, analize Zrédet internetowych oraz me-
tode ankietowa. Wyniki analiz wskazaly, ze informacje o glebach rdzawych w niewielkim stopniu
sg prezentowane w podrecznikach szkolnych. Sposréd 17 analizowanych stron internetowych na
8 nie ma zadnych informacji o tych glebach. Opracowany na potrzeby prezentowanych badan
Wskaznik Dostepnosci Edukacyjnej informacji na temat gleb rdzawych jest jednym z dwdch naj-
nizszych sposréd wszystkich analizowanych jednostek glebowych. Respondenci nisko oceniali
swoja znajomos$¢ gleb rdzawych, ale wyrazali che¢ poszerzenia swojej wiedzy w tym zakresie.
Niewystarczajacy poziom informacji na temat gleb rdzawych nie ogranicza ich rozpoznawalno-
$ci. Respondenci nie mieli problemu ze wskazaniem gleby rdzawej na podstawie zdjecia, ani tez
z okres$leniem wlasciwej liczby pozioméw genetycznych. Rok Gleby Rdzawej stwarza doskonala
okazje do zaoferowania szerszej wiedzy o tych glebach mlodym odbiorcom poprzez akcje promo-
cyjne i zajecia terenowe. Lekcje terenowe moga laczy¢ edukacje gleboznawcza z zagadnieniami
ekologicznymi. Wiedza dotyczgca gleb rdzawych, jako element edukacji formalnej i nieformalnej,
moze przyczynic¢ sie do wzrostu $wiadomosci ekologicznej, szczegélnie w odniesieniu do gleb po-
wszechnie wystepujacych i waznych dla lokalnego $rodowiska.

10

143466




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


