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Abstract. Land as a means of labour and agricultural production is a very important or even the most important
good of a farmer. For centuries spatial structure of Polish rural areas was determined by historical and legal, social and
economic, political, economic, technical and demographic conditions. A characteristic feature of land is the fact that it is a
part of nature used for plant production but at the same time it is not a product of human labour so it cannot be replaced by a
different means of production or its area cannot be increased. Soil quality is one of the most important factors determining
potential high income from agricultural activity. Agricultural land quality is expressed as soil class and its suitability for
cultivating specific plants or groups of plants — as soil and agricultural complexes. Throughout Poland uniform classification
of soil was applied taking into account soil morphology and its physical properties. The study contains elaborate descriptive
and cartographic material such as classification maps in the scale equivalent to cadastral maps. In studies concerning spatial
and economic phenomena occurring in rural land, respective villages are grouped into larger typological units with respect to
similarity of their features. The classification was used in developing a method for the appraisal of land for land consolidation
and exchange works. The classification according to land uses can be applied in economic practice better by being expressed
as a single number in the form of a productivity ratio rather than a soil quality index. This is the premise underlying the
purpose of this paper — calculating the ratio of productivity for cropland and grassland for the needs of identifying villages
similar in that respect.

The studies were carried out in 116 villages in the county of Leczna in Lublin voivodeship. Data relating to surface

of respective classes of soil was retrieved from the land and buildings register and the calculation of the ratio was based on
scores assigned on a 100-point scale.

In addition, it is worth noting that urban

1 Introduction development also affects sustainable growth or the
) utilization of rural areas. The development of cities
Land as a means of labour and agricultural and infrastructure is often observed in areas with
production is a very important or even the most high-quality cropland, which as a consequence
important good of a farmer. For centuries spatial leads to irrevocable losses in the productivity of
structure of Polish rural areas was shaped by agriculture in the European Union [8, 9]
historical and legal, social and economic, political, The European landscape is to a large
economic, technical and demographic conditions extent dominated by crops. More than 35% of all
[1]. A characteristic feature of land is the fact that it land in the EU has an agricultural use. Thus, the
is a part of nature used for plant production but at utilization of cropland plays a key role for the
Fhe same time it is not a product Qf human labour so potential effect of land use on sustainable
it cannot be replaced by a different means of development of the environment in Europe. Hence,
production or its area cannot be increased [2]. understanding the spatial dynamics of cropland
Therefore, it is invaluable to farm managers. The coverage is of key importance, the more than
value of land depends on the natural conditions, changes in the use of land are closely connected
legal and ownership structure, attractiveness of the with multiple economic, social, political and
area as well as on demand and supply [3]. environmental processes. These processes are
Reference literature mentions a few factors differentiated in time and space, involving a
determining the value of cropland. Authors state complex scope of interactions between human
that the value of land can be determined by factors and the environment [10]. At present — in
potential environmental contamination [4], soil European countries we can identify agricultural
e).(haustion and degradation [5], and the cropping areas that are competitive in many respects
history of the plot [6,7]. (economic, social, business, cultural ones etc.). In

addition, in some areas agricultural production run
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by private farms owned by individuals is on the
verge of or falls below the limit of profitability
[11].

Soil quality is one of the most important
factors conditioning potential options for deriving
high income from agricultural activity [12].
Therefore, it is necessary to monitor changes in the
use of land [13;14]. Throughout the area of Poland
uniform classification of soil was applied taking
into account soil morphology and its physical
properties. The study contains elaborate descriptive
and cartographic material such as classification
maps in the scale equivalent to cadastral maps [15].
Agricultural soil quality is expressed as soil class,
and its suitability for cultivating specific plants or
groups of plants — as soil and agricultural
complexes. Detailed studies carried out by Witek
and Gorski [16] regarding planning the crops of 4
cereals and potatoes in Poland for respective classes
of croplands and grasslands, quantified the value of
production classes according to 100-point scale.
The classification according to uses can be applied
in economic practice better by being expressed as a
single number in the form of a productivity ratio
rather than a soil quality index. The quantified
potential quality score of respective classes of
cropland is the production value of soil classes. The
type of use and soil quality class both affect the
value of land in the appraisal process related to land
consolidation and exchange works [17-19]. It
should be noted that the prepared indicators of
usefulness of cropland and grassland are used in the
algorithm for identifying groups of features for the
needs of hierarchization of land consolidation
works in rural areas [20], which at a later stage
results in the hierarchization of land consolidation
works in rural areas as described in literature [21-
25].

This is the premise underlying the purpose
of this paper — calculating the ratio of productivity
of cropland and grassland for the needs of
identifying villages that are similar in this respect.
The studies were carried out in 116 villages in the
county of Leczna in Lublin voivodeship (Figure 1).
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Fig. 1. Map of location of the studied
county

2 Materials and methods

Detailed calculations were based on the quantified
potential quality score of respective classes of
cropland, that is, the production value of soil
classes [16]. The previous estimates regarding land
consolidation and exchange assume the price of 1
ha of the specific class of soil which is then
interpolated or extrapolated in a linear manner for
other soil classes. In the multiple factor land
estimation method, Noga [1] used the study of [16]
as the basis for determining the productivity of soil
in cropland. Making use of specific points for
respective soil classes, their productivity was
calculated for cropland, meadows and pastures in
116 villages within the study area. Based on scores
calculated for respective classes and agricultural
land, productivity indices were determined for
cropland -Wg, meadows- W1, and pastures Wp
according to the formula [3]:

ZZL(W nk*Pni)
W, = =L ()

where:

W, - index for cropland in the village,

W —unit size of points of soil valuation
classes for cropland,

P, - area of soil valuation classes of cropland,
P, —total area of cropland in the village,

Analogous values were also calculated for
meadows -W; and for pastures W,

Data relating to surface of respective classes of
soil was retrieved from the land and buildings
register and the calculation of the ratio was
based on scores assigned on a 100-point
working scale (Tab. 1).

Table 1. Scores assigned to soil classes for cropland and

grassland
Soil Grassland
Cropland | Permanent Permanent
class
pastures meadows
I 100 90 90
I 92 80 80
JIES 83 65 65
b 70
IVa 57
45 45
IVb 40
\% 30 28 28
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The quantified potential quality score of
respective classes of cropland is the production
value of soil classes, which is illustrated in
Table 1. In order to illustrate the production
value of soil valuation classes for cropland,
scores were calculated for each class in the
village. Despite the grassland (meadows,
pastures) in soil valuation classes has an
assigned unit production value per 1 ha
expressed as score, this paper calculates them
separately.

The calculated productivity scores for
cropland, meadows and pastures were subject
to detailed analysis and assessment by splitting
the analysed area into four groups of villages
with regard to soil productivity index,
separately for cropland, meadows and pastures,
which is illustrated in Table 2. Based on the
analysis of conversion ratios, four soil quality
ranges were identified: very good > 80 pts;
good 79 — 60 pts; poor 59 — 30 pts; very poor
<30. The villages were grouped based on the

value of conversion ratios (Tab. 2).
Table 2. Number of villages in separate groups

Village group 1 2 3 4
very | good ) very
Soil quality | good > | 79-60 p;’(‘)’r fs9 poor <30
80 pts | pts. PIs. pts.
Croplan
d
producti 8 38 62 8
vity
index
% 6.9 32.8 53.4 6.9

Numb | Pastures
er of | producti

. . 0 1 97 16
village |  Vity
sin index
the
13.8
BOUP | o 0 09 | 836
for:
Meadow
S
producti 0 1 100 12
vity
index
% 0 0.9 86.2 10.3

Source: own study

Considering the outcome of studies
presented in Table 2, it can be stated that the
county of Leczna is dominated by poor-quality
soil. The largest number of villages in terms of
the productivity index of cropland as well as of
meadows and pastures was found in village
group no. 3. With regard to cropland, as many
as 62 villages were included in the group with
poor-quality soils, which corresponds to 53.4%
of all villages in the county. However, in terms
of pastures it was 97 villages, which
corresponds to 83.6% of the total number of
villages; poor quality soils in meadows occur
in 100 villages of the county of Leczna, which
corresponds to 86.2%. As regards very good
soil — only 8 villages in the county have very
good quality cropland, which accounts for
6.9% of all villages. The best soil valuation
class for cropland in Poland is class I, but it
does not occur in the county of Leczna. Very
good quality soil in pastures and meadows was
not recorded in any of the villages in the
analysed county. It is noteworthy that there are
quite a few villages with good-quality cropland
— they are as many as 38, which accounts for
32.8%. On the other hand, good-quality soil in
meadows and pastures was found in one
village only. It is also significant that only a
small percentage of soils of very poor quality
occurred in the county of Leczna — for
cropland in 8 villages, pastures in 16 and
meadows in 12.

3 Result and discussion

Based on detailed surveys, Figures No. 2,
3 and 4 were drawn illustrating average spatial
differentiation of soil valuation classes in the
county of Leczna. Looking at the productivity
index of cropland it is noticeable that villages
in the county of Leczna form clusters of
similar productivity. The best soils are mainly
situated in the southwestern part of the county.
On the other hand, cropland of the poorest
production value is situated in the northern part
of the county of Leczna. Individual villages
with very poor soils were found in the south of
the analysed area. In studies concerning spatial
and economic phenomena occurring in rural
land, respective villages are grouped into
larger typological units with respect to
similarity —of their features [1]. The
classification was used in developing a method
for the appraisal of land for the purposes of
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land consolidation and exchange works. Based
on studies concerning the ratio of productivity
of cropland in the process of land
consolidation and exchange, the classification
according to uses can be better applied in
economic practice by being expressed as a
single number in the form of productivity ratio
rather than soil quality index.

Fig. 2 Spatial division of the county of L.¢czna
with regard to productivity of cropland

Considering the ratio of productivity of
grassland, it is noticeable that villages in the
county of Leczna form clusters of similar
productivity but these clusters are less
differentiated than in case of cropland. The
area of two villages does not include meadows
and pastures — these are Ludwikéw in the
commune of Spiczyn and Luszczow Kolonia in
the commune of Leczna. Detailed analyses
showed that soils of very good quality in
meadows and pastures did not occur in any of
the villages. Good-quality soil was found in the
village Brzeziny (pastures) and in the village
Stawek (meadows).

Fig. 3 Spatial division of the county of L.¢czna
with regard to productivity of pastures

As shown in Figures 2 and 3, most villages in
the analysed county have poor-quality soil in

meadows and pastures. Soil of very poor
quality is found mainly in the northern part of
the county of Leczna. In this region of the
county the area of cropland is observed to
decrease and that of meadows to increase with
regard to the presence of lakes. Lakes are a
characteristic element of the county of Leczna
and they stimulate the development of tourism.
They are post-glacial or karst lakes. Not all
lakes are used for tourism purposes; some of
them, with regard to difficult access or their
natural values, are used as fisheries or nature
reserves.

Despite such environmental conditions, soil
regime is not improved. In villages with lakes
within their perimeter the quality of soil is
poor. For instance, the village Krzczen in the
commune of Ludwin has a high share of
meadows and ecological areas due to its
location by Lake Krzczen within the perimeter
of which peat soils occur. On the other hand,
the quality of both cropland and
meadows/pastures is classified as group 4, that
is, very poor soils.

Fig. 4 Spatial division of the county of Leczna
with regard to productivity of meadows

Detailed analyses were carried out for the
structure of land use based on data retrieved
from the land and buildings register. The total
area of a farm is inclusive of all land forming
part of the farm, that is, all land used for
agricultural purposes (cropland, orchards,
meadows and pastures), land used for non-
agricultural purposes: forests, courtyards, land
under buildings or land for building
development, decorative gardens etc. The
analysed area, as shown in Table 3, is
dominated by agricultural land accounting for
as much as 77.0% of the area of the analysed
county and occupying 47542.09 ha.
Agricultural land is dominated by cropland
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with the area of 31932.71 (51.7%). On the
other hand, grassland accounts for 18.2% of
the area of the county, including: 2351.78 ha of
permanent pastures — 3.8% and 8841.58 ha of

permanent meadows — 14.3%.
Table 3. Structure of land use in the county of Leczna

No. Type of land in Area [ha] o
use

1. Cropland 31932.71 51.7

2. Orchards 829.58 1.3

3. |  Permanent 8841.58 14.3
meadows

4, |  Permanent 2351.78 3.8
pastures
Built-up

> agricultural land 1688.60 27

6. Pond and ditch 53331 09
bottoms

7. Wasteland 1364.53 2.2

Total land in use 47542.09 77.0

8. Forests 8344.82 13.5
Land with tree
9. stands and shrubs 1458.94 2.4
Total forestland in use | 9803.76 15.9
10. | Housing grounds 144.97 0.2
j1.| [Industrial 183.16 0.3
grounds
1. | Otherbuiltup 1 5,5 o7 0.5
grounds
Urbanized
13. | grounds without 77.44 0.1
buildings
14. | Leisure grounds 34.15 0.1
15, |  Transport 1684.57 2.7
grounds
16. Surface mining 35.81 01
grounds
Total .bullt-up and 2483.96 4.0
urbanized grounds
Bottoms of
17. surface water 875.83 1.4
courses
18. | Ecological areas 959.90 1.6
Various
19. 71.84 0.1
grounds
Total 61737.38| 100.00

Source: own elaboration

The average level of forest cover amounting to
9803.76 ha (15.9%) of the total area of the
analysed county is worth noting. Built-up and

urbanized grounds occupying an area of
2483.96 ha (4.0%) are mainly transport
grounds, occupying 1684.57 ha (2.7%).
Bottoms of surface water courses account for
875.83 ha (1.4%) of the total area. The
percentage of other land in use is insignificant.
Ecological areas occupy only 959.90 ha (1.6%)
of the total area of the county of Leczna. To
sum up, the analysed area is dominated by
agricultural land and forestland. As much as
80.3% of this area is privately owned land.

4 Conlusion

Adopting one figure as the index of
productivity for cropland, meadows and
pastures makes it possible to classify a larger
number of villages according to one feature. It
makes it possible to group the villages into
larger typological units. In addition, groups can
be formed based on the index value creating
adequate ranges. Moreover, other features can
be added in order to extend the characteristics
of the analysed area. Thus, the villages can be
grouped even better according to similarities.
The division of agricultural production space
and classification of villages into groups is
helpful in making decisions in the area of the
widely interpreted land management. The
values of productivity index for cropland,
meadows and pastures expressed in figures
constitute very important information when
planning and programming land consolidation
and exchange works.

When the calculated ratios and other
characteristics describing the spatial structure
of the analysed area are applied, such an area
can be delimited. Land consolidation works
require grouping villages into larger clusters
and consolidating over larger areas, e.g. a few
villages at the same time. In addition, villages
with the best soil conditions can be identified
for consolidation in the first place with regard
to their large influence on agricultural
production. If the villages are in a
neighbouring location, likewise in the analysed
county, it is advisable to perform consolidation
in all such villages simultaneously.

The use of a numeric index also makes it
possible to prepare a ranking of villages for
consolidation with regard to soil quality. As
comprehensive  land  consolidation and
exchange works are a complex process
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covering large areas, it is not possible to
consolidate all villages requiring such
treatment  simultaneously.  Therefore, a
reasonable solution is identifying villages that
need such treatment in the first place. The
numeric index of productivity presented in this
paper can be used for creating a ranking of soil
quality, and then for objective distribution of
EU financial grants for post-consolidation
management when making decisions on their
allocation. The calculated ratios can also be
used for economic, spatial or land development
planning purposes.
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