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INTRODUCTION

The majority of Polish society knows hardly anything about soil science. The
soil, generally perceived as the workfield for farmers, substantially meets human
nutritional demands. Soil science is, therefore, frequently identified with cultiva-
ting and fertilising the soil. The soil is understood as the cultivating layer only, in
contrast to the subsoil placed underneath.

The soil has undoubtedly some utilitarian functions. Apart from them, general
functions of natural science are of great concern. Already Dokuchaev, the foun-
derfather of modern soil science, realising multiple functions of the soil, perceived
soil science as adiscipline of natural science. In his eminent memorial from 1895,
Dokuchaev postulated that soil science be included in basic sciences and be studied
at a university level [Dokuchaev 1949].

The knowledge concerning the soil function in the natural environment has
been considerably expanded ever since. A series of articles in vital international
journals has been devoted to these issues recently. The publication of Dudal
[1987], Gardner [1991], Mentzel [1991], Miller [1993], Warkentin [1994], Y aalon
[1996], Van Scoyoca et al. (1998) should be emphasised in this series along with
critical analyses [Dobrovolskii & Nikitin 1990]. An original view on the soil role
is represented by the Georgian authors [Jacobashvili etal. 1998], who stress tight
links existing between forming the soils and the appearance of life on the Earth.
They claim that both basic and the most important soil function is its participation
in regenerating and retaining life. Polish soil specialists have also been preoccu-
pied with other than productive soil functions [Marcinek 1993; Prusinkiewicz
1995]. These issues were undertaken at the scientific conference ,,Soil science -
not only an agricultural discipline” held in 1994 and organised by the Department
of Soil Science at Nicholas Copernicus University, Torun.

An inability to understand soil functions from a perspective of natural science
results in a multitude of faulty economic and administrative decisions. This, in
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tum, leads to deterioration in soil quality as well as to a degradation of soils and
to an improper use of soil resources.

Soil science should, therefore, be regarded on two levels, i.e. as a basic
discipline belonging to natural sciences and as an applied science dealing with a
practical use of soils and preparing for the profession of a soil specialist. It is also
worth mentioning here that this profession has not been officially recognised in
Poland; in the multi-volume Classification ofProfessions and Specialities, prepa-
red by the Ministry of Labour and Social Affairs in 1996, this particular profession
has not been provided.

The Declaration of the International Association of Soil Science, concerning
the development of basic and applied social science in the 21stcentury, is an official
document of the Association and was passed in 1994 at the 15 Congress in
Mexico [Proposedactivities... 1994]. The Declaration emphasises the importance
of the two aspects of soil science. Such tasks as protecting and forming the natural
soil environment, preventing its degrading and exploiting soils rationally in order
to meet human nutritional demands of the ever-increasing mankind constitute the
basic concerns of soil science. This basic task should be undertaken in a broad
co-operation with representatives of other disciplines of natural science as well as
with representatives from technology, administration, legislative organs, with
immediate users of the soil - farmers, and even with tourists themselves. Realising
these global problems means developing basic research on soil science, i.e.
morphology, physics, chemistry, soil biology and examining complex soil proces-
ses both in the natural environment and in that altered by the man as a result of
agricultural and other than that activities. Soil specialists are expected to prepare
soil quality indicators as a most important indicator reflecting conditions of the
environment.

Being at the threshold of the 214 century, soil science faces, therefore, a series
of challenges. To put them into practice in Poland means tackling such problems
as the social awareness of soil science and staff possibilities. Currently, there are
48 professors active in the field of Polish soil science (data come from the register
of the number eligible to be chosen from the Commission of Soil Science and
Agricultural Chemistry ofthe PAN) including 25 recognised doctorate researchers
and 23 recognised titular professors. The background staff members, i.e. assistants
and tutors, are still insufficient due to rather modest budget of universities and soil
science institutes.

Polish soil science should, therefore, undertake rapid actions aiming at widely
understood soil science education; the actions would concern educating at high,
secondary and primary levels and would comprise educational, popularised scien-
tific and publishing actions.

EDUCATING AT HIGH LEVEL

Educating at high level means preparing staff members to work in state
administration, environmental protection and in the field of academic research.

The system that exists now has not been commensurate with needs in Poland.
None of the Polish universities have studies of soil science in sensu stricto. With
some types of studies, students are able to decide on their master-of-science
seminars in departments of soil science after having attended obligatory classes
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on the elements to soil science. In such departments of soil science, the students
familiarise themselves with basic methods of field and laboratory research. Such
a way of educating is shared by the majority of currently active soil researchers.
A broader scope of knowledge is gained when already at work, in the process of
self-education. The departments of soil science are placed at all agricultural and
some technical universities. Placing the departments there means their concentra-
ting mainly on applied soil science. Out of the total number of 11 universities
existing in Poland, only some have their own departments of soil science, i.e.
UMCS, UMK, UL and UJ. The staff from the department deliver lectures and
classes in the field of soil science for biology, geography and environmental
protection students. At the other universities the course in soil science is either
non-existent or conducted by the staff from the outside. Very often non-specialists
teach such classes. This phenomenon is particularly typical of dynamically estab-
lished and fashionable graduate or post-graduate studies in the field of environ-
mental protection.

A shortage of specialists at the high level influences an accidental flow of soil
science staff. Both soil science staff from research institutions and from state
administration along with teachers and soil specialists working in the field have
chiefly graduated from forestry, agricultural science, biology and geography; the
people studied soil science at its basic level. Occasionally chemists or physicists
become soil specialists, without having previously acquired any basic knowledge
of the subject. It is hard to believe, the more so when this situation is compared to
the words from The Annual of Mianowski (Rocznik Kasy im. Mianowskiego)
(1923, issue 1V, p.311) where it reads as follows:

...Departments or at least lectures ofsoil science are undoubtedly necessary at
all universities, without excluding those with any agricultural sciences. Although
soil science is an exclusively natural science, the processes in the outer layer of
the Earths crustand their impact onfauna andflora should be known not only by
a farmer but also by a natural scientist. Also a botanist and a geographer
substantially benefitfrom soil science. The science is also important to a cultural
engineerand s, therefore, lectured attechnical universities. Because ofthis urgent
need, there is a necessityfor departments ofsoil science to be established in new
institutions. Well-qualified candidates should be prepared as soon as possible.

These proposals have not been put into practice so far and well qualified soil
specialists have been in great demand ever since. There is, therefore, an urgent
need for soil specialists to be educated at the high level, at specially designed
studies of soil science. Following global tendencies, such studies should comprise
two levels, i.e. the level of B.Sc. (Bachelor of Science) and the level of M.Sc.
(Master of Science). Professional studies in soil science will aim at preparing staff
for state and local administration and for guards of environmental protection as
well as those of a recently established network of environmental monitoring. Such
graduates could then find ajob in recultivating and soil organisation sites, in urban
planning sites or in forestry sites of forestry reserves. The staff can also constitute
valuable workers in chemically agricultural stations, in agricultural counselling,
and in schools. Graduate studies would be directed at the most talented students,
who would pursue their career in a research sector.

Putting this task into practice is not easy because there apparently do not exist
any favourable conditions (staff & resources) allowing the establishment of the
institute of soil science. There exists, however, apossibility for an inter-university
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study to be established. Such possibilities await in Lublin, Warsaw and in Byd-
goszcz, Poznan, Torun provided the centres are linked. Any work in this well-de-
fined direction should be promptly undertaken because the first Bachelors of
Science would graduate no sooner than in the year 2003 and the first Masters of
Science - in the year 2005.

Such anew department would need new textbooks. A textbook for soil science
is apriority, studied not only by students from the studies of soil science but also
by those from biology, geography and environmental protection. Our expectations
may be fulfilled by the new textbook for soil science, being edited by Dobrzanski
and Zawadzki.

EDUCATING AT POST-GRADUATE LEVEL
AND AT SPECIALITIES IN SOIL SCIENCE

A current urgent need for the qualified staff necessitates opening new post-gra-
duate studies (apart from establishing the department of soil science) and specia-
lities in soil science in the studies of biological, geographical and environmental
protection sciences.

Meeting these demands as well as considering staff policy, the speciality of
ecological soil science (ecopedology) was opened in 1992 in the Faculty of

TABLE 1 The list of specialised courses at the faculty of ecological soil science.

Year Course Lectures Classes
of studies
i Quaternary geology with elements of geomorphology* 15 30
Soil biology* 30 30
Soil in ecosystem* 30 -
Total 75 60
v Soil genesis, classification and geography 30 15
Soil cartography - 30
Soil chemistry and physic-chemistry 30 -
Soil physics 15 15
Landscape geochemistry 15 30
Soil organic matter 15 -
Paleopedology 15 -
Research methods in soil science - 30
Applying computer methods in soil science - 30
Specialised seminar . 60
Specialised laboratory - 165
Total 120 375
\Y/ History and contemporary problems of soil science 15 -
Soil protection and soil monitoring 15 15
Selected problems from soil biology** 15 .
Monographic lecture 15 -
Graduate seminar - 60
Total 60 75

*For biology students only, **for geography students only
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Biology and Earth Sciences of Nicholas Copernicus University, Torun. This
speciality is open for biology students who have completed 2rdyear of studies and
for geography students- 3 year of studies. Within this speciality, there are courses
comprising basic branches of modern soil science and related disciplines (Table
1). After 3rd year of studies field classes have been scheduled, after 4thyear - a
monthly practicum at the level of graduate studies. The lecturers predominantly
come from the Faculty of Biology and Earth Sciences, UMK (soil specialists,
microbiologists, ecologists, geomorphologists and geologists). Apart from being
prepared in the field of soil science, the students also acquire extensive knowledge
ofthe natural environment. Biologists broaden their knowledge studying elements
of geographical sciences (geology, geomorphology) whereas geographers - stu-
dying biological sciences. The graduates earn a degree of M. Sc. in the speciality
of ecological soil science (ecopedology).

The speciality of soil science also exists at the University of Maria Curie-Sklo-
dowska, Lublin. This speciality was established last year and we hope the pro-
gramme of this speciality to be presented by the organisers here.

EDUCATING AT PRIMARY AND SECONDARY LEVELS

It seems too late to activate our educating at primary and secondary levels. The
educational reform has already been launched and the decisions concerning
syllabuses have been made. Although some decisions may appear faulty, it will
be difficult to withdraw them. Despite this inconvenience, some overview of
syllabuses at both primary and secondary levels should be made. The overview
will comprise the subjects of natural science, biology, ecology, environmental
protection and geography to check if the contents of these syllabuses reflect an
increasing role and significance of soils as part of our surroundings, the part of no
less importance than water and air. The syllabus for biology at a ,,gymnasium”
level is unsatisfactory in this context; the syllabus covers lithosphere, abiotic
factors but fails to mention the soil at all. The syllabuses for ecology and
environmental protection have, on the other hand, been assessed as satisfactory.
In teaching these subjects, 4-7 lesson units are devoted to the soils and the contents
are logically prepared and well organised.

School textbooks constitute a separate problem. Out of 8 textbooks carefully
examined [Dylikowa et al. 1993; Harasymowicz & Wojtczak 1998; Licifiska
1985; Mordawski 1996; Stankowski 1996; Switalski 1998; Switalski & Preisner
(led.) 1997; Zajagc 1994] only 2 of them contained faultless information on the
subject of the soil. What is significant in the textbooks is the fact that soils do not
belong to natural resources of our country.

A considerably low number of mistakes (linked to our discipline) characterises
textbooks for ecology and environmental protection [Pylka-Gutowska 1996; lan-
czukowicz et al., 1995]. Materials for the subject environmental protection and
creation for secondary schools should be distinguished in particular. The subject
is part of the programme PHARE / MOVE [Janczukiewicz et al. 1995; Uminski
1995]. This is acomplex preparation containing a detailed description of the lesson
units (contents, objectives, suggestions for the teacher) and supplementary mate-
rials both for the teacher and the student. This work has, however, some mistakes,
which most likely result from the improper translation.
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5. SOCIAL AWARENESS OF SOIL SCIENCE

Another important task in the field of soil science education touches upon social
awareness in order to show multifarious natural functions of the soils. The farmers
- immediate users of the soils - should be shown that the soil is an exceptionally
complex phenomenon, with a high degree of spatial and temporal changeability.
Changes caused in the soil by antropogenic factors overlap with their natural
changeability and, because of a self-regulating ability of the soils, they are rather
difficult to be observed or be documented analytically.

The society should be aware of the differences between the soil and the
atmosphere or the hydrosphere. In contrast to the soils, changes in the hydrosphere
or in the atmosphere are easily noticeable, directly perceived and principally
reversible (when a polluting source has been tracked). What is needed here are,
therefore, popularised-scientific lecturing and editing activities [Batey 1998; Van
Scoyoc et al. 1998].

6. MODERNISING SOIL SCIENCE EDUCATION

A separate issue comprises modernising soil science education at all levels. In
the materials of the 16th International Conference on Soil Science, held in 1998 in
Montpellier, France, a series of proposals on how to apply computer, multi-media
and internet programmes in the field of social science was presented [Cattle &
McBratney 1998; Daniel & Lockwood 1998; Lansu etal. 1998]. There was even
a possibility of establishing a virtual class [Turner 1998]. It is worth mentioning
here that it was in 1990 that Prusinkiewicz presented his computer programme
»lextura” [Prusinkiewicz, Proszek 1990]. This programme allowed a fast and
comprehensive preparation of the results of a granulometrical analysis. In 1993,
with the help from a computer programmist, Prusinkiewicz prepared an animated
computer programme explaining the formation processes of podzols, luvisols and
cambisols. Simultaneously, at the department of drainage soil science at the
Agricultural Academy, Poznan, computer methods were applied for hydropedo-
logical research and for didactic classes [Marcinek et al. 1993].

7. CONCLUSION

The most urgent tasks facing Polish soil science in the broad field of soil science
education are the following:

1 Registering the profession of a soil specialist among other professions and specia-
lities as well as preparing a list of posts necessitating the work of a well-qualified
soil specialist;

2. Appointing the PTG commission to co-ordinate educational tasks in Poland at all
levels;

3. Intensifying the education of soil-specialists at the high level by:

a. establishing a studies of soil sciences (if need be),
b. educating at post-graduate studies,
c. appointing new specialities of soil science,
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d. publishing textbooks;

4. At secondary and primary levels, supervising an introducing information on the soil
compatible with the current knowledge of soil science as well as verifying the
material on the soil in the currently available textbooks;

5. Modernising soil science teaching methods by introducing didactics, attractive
computer methods and using multimedia and internet programmes;

6. Promoting soil science among natural scientists representing different disciplines;

7. Broadening social awareness both by popularised-scientific and educational acti-
vities.

SUMMARY

The paper contain the most urgent tasks of soil science education in Poland: 1)
appointing the PTG commission to co-ordinate educational tasks in Poland at all
levels; 2) intensifying the education of soi 1-specialists at the high level by: estab-
lishing a studies of soil sciences, educating at post-graduate studies, appointing new
specialities of soil science, publishing text books; 3) at secondary and primary
levels, supervising an introducing information on the soil compatible with the
current knowledge of soil science as well as verifying the material on the soil in
the currently available textbooks; 4) modernising soil science teaching methods by
introducing didactics, attractive computer methods and using multimedia and
internet programmes; 5) promoting soil science among natural scientists repre-
senting different disciplines; 6) broadening social awareness both by popularised-
scientific and educational activities.
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