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Abstract. Soil quality is one of the most important factors determining the potential for obtaining a high profit
from farming. The agricultural quality of soils is described by soil quality classes, and the suitability of soils for
growing particular plants or plant communities is described in terms of soil-agricultural complexes. A unified
soil classification has been developed for the entire area of Poland, which takes into account the morphological
features and physical properties of Polish soils. This classification is a comprehensive descriptive and
cartographic study providing rich material in the form of classification maps drawn to the scales of inventory
maps. Spatial and economic studies of rural areas often use the method of grouping individual villages by shared
features into larger typological classes. This classification was used to develop a land assessment method for the
purposes of consolidation and exchange of land. The applicability of this land use classification in economic
practice can be enhanced, if the classes are defined by one measure in the form of a productivity index rather
than being expressed as a soil quality coefficient. The goal of this paper was to calculate the suitability index for
cropland land and grasslands, which could be used to assign villages to similar-suitability groups. The research
area encompassed 17 villages of the Ksi¢zpol commune, located in the Lubelskie Voivodship, occupying a total
area of 1,125.82 ha and divided into 17,513 land parcels (cadastral plots). Data on the surface area occupied by
land belonging to the individual land classes were obtained from the county land and buildings register, and the
index was calculated on the basis of point values assigned on a 100-point scale. The tests have shown that the
application of a single number as the value of productivity for cropland and grassland provides a possibility of
grouping respective villages into larger typological units with regard to the similarity of features.
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Introduction

In studies concerning spatial and economic phenomena occurring in rural areas, as recounted by
[1], respective villages are grouped into larger typological units with respect to similarity of their
features. The villages are also grouped with regard to the occurrence of one characteristic that with
regard to natural conditions assumes various sizes (e.g. vertical climatic zones, relief or soil classes).

Soil quality is one of the most important factors conditioning potential options for deriving high
income from agricultural activity [2; 3]. Therefore, it is necessary to monitor changes in the use of
land [4; 5]. 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 [6].
Agricultural quality of soil is determined by soil classes, and suitability of land for the cultivation of
specific crops or groups of crops — soil and agricultural complexes. Detailed studies carried out by
Witek and Gorski [7] with regard to planning of crops of 4 cereals and potatoes in Poland for
respective classes of cropland and grassland, quantified the production values of production classes
according to a 100-point scale. The classification was used in developing a method for the appraisal of
land for land consolidation and exchange works [1; 8]. 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 productive 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 [9;
10]. It should be noted that the prepared ratios of usefulness of cropland and grassland are used in the
algorithm for identifying groups of features for the hierarchization of land consolidation works in rural
areas [11], which at a later stage results in the hierarchization of land consolidation works in rural
areas as mentioned by [12-15]. Apart from their economic effects [16], land consolidation works are a
tool for ordering the agricultural production space, but they also provide a possibility of alternative
management of disadvantaged areas of no agricultural use [17-19].

This condition underlies the purpose of this work; that is, calculating the ratio of usability of
cropland and grassland for identifying villages similar in that respect. The studies were carried out in
17 villages in the Ksi¢zpol commune in Lubelskie voivodship (Fig. 1).
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Fig. 1. Map of location of analyzed commune

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

Materials and methods

The scores assigned to classes of soil applicable to cropland and grassland in Poland (Tab. 1) were
adopted directly, without any additional criteria, which are used for calculating the soil quality index.

Table 1
Scores assigned to soil classes for cropland and grassland
Soil class Cropland Grassland

I 100 90

I 92 80
[Ia 83
1IIb 70 65
IVa 57
IVb 40 45

\ 30 38

VI 18 15

The productivity ratio (wp W — in points) of cropland and grassland for respective villages was
calculated from the formula:

>, w)
w,=———, (D
v P
where the scores assigned to classes of soil applicable to cropland and grassland in Poland
(Table 1):
x, — surface covered by respective soil classes in cropland or grassland;
P — total surface covered by soil classes in cropland or grassland.

The productivity ratio is calculated separately for cropland (W,,) and grassland (W,,), as they
cannot be treated cumulatively due to different scores assigned to soil classes in connection with their
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productivity. The production space of the commune was divided with regard to the soil productivity
ratio according to scores indicated in Table 1. The adopted criterion was used for the purposes of two
independent divisions including cropland and grassland with 4 groups of villages identified in
cropland, and 7 groups in grassland.

Table 2
Grouping of villages with regard to soil productivity ratio
For cropland For grassland
Gl.‘OllP of Range of the ratio Gl.'oup of Range of the ratio
villages villages
1 0.00-2.00
1 below 15.00 ) 2.01-4.00
3 4.01-6.00
2 15.01-30.00 4 6.01-8.00
5 8.01-10.00
3 30.01-45.00 6 10.01-12.00
4 above 45.0 7 above 12.01

Source: own study based on data from the register of land and buildings.

The values of productivity ratios of cropland and grassland calculated for respective villages are
represented in Table 3 incrementally. At the same time, their percentage share in the total area of the
village is indicated. Soil productivity ratio both for cropland and grassland is distributed in a very
differentiated way taking into account the number of villages per group and their spatial distribution.
And thus, the group of villages with the ratio (above 45.00), that is, with the
best productivity in the analyzed area, comprises two villages (Plusy and
Korchéw). The range 30.01-45.00 also comprised two villages (Zawadka and
Przymiarki). Group II where the ratio of productivity ranges from 15.01 to 30. 00,
includes 6 villages whereas 7 villages were classified as group I with a ratio
lower than 15. 00.

Another ratio calculated separately is the productivity of grassland. According to Table 3 the ratio
for grassland makes reference to the ratio for cropland only in part. In group VII with the highest ratio
for grassland (12.01-14.00) there is only one village (Markowicze), which was characterized by a low
ratio for cropland. In group VI, where the ratio was 10.01-12.0, three villages were included (Ptusy,
Rogale, Zanie), with a relatively high ratio for cropland. Group V, likewise group III, consisted of 5
villages. Only 2 villages (Ksiezpol and Zawadka) are classified as group IV with the ratio ranging
from 6.01 to 8.00. The presence of Lipowiec Maty in group II testifies to quite poor soil quality in that
village, since this village was also included in the lowest group for the ratio for cropland.

Table 3
Value of productivity ratios of soil classes for cropland and grassland
% of % of
. cropland in | Score ratio . grassland in Score
No. Village total village Wie No. Village total village | ratio W,,
area area
Group I villages (less than 15.00) Group II villages (2.01-4.00)
Lipowiec Lipowiec
1 Duzy 12.7 3.44 1 Maty 11.6 3.21
2 Llﬁ’;}“;ec 15.6 3.49 Group III villages (4.01-6.00)
3 Kréle 12.9 4.08 2 Korchéw 9.5 4.32
4 | Madan 26.9 7.37 3 | Korchow 17.3 454
Nowy Fegi
5 Zynie 37.9 11.51 4 | Lipowiec 13.4 5.13
Duzy

594



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 23.-25.05.2018.

6 | Majdan Stary 44.7 12.00 5 Kréle 16.3 5.31
7 | Markowicze | 47.9 1495 | ¢ | Madan 17.4 551
Nowy
Table 3 (continued)
% of % of
. cropland in | Score ratio . grassland in Score
No. Village total village We No. Village total village | ratio W,,
area area
4 | Madan 26.9 7.37 3 | Korchow 17.3 4.54
Nowy Legi
5 Zynie 37.9 11.51 4 | Lipowiec 13.4 5.13
Duzy
6 | Madan 44.7 12.00 5 Kréle 16.3 531
Stary
7 | Markowicze | 47.9 14.95 6 | Madan 17.4 551
Nowy
Group II villages (15.01-30.00) Group IV villages (6.01-8.00)
8 Zanie 53.9 15.56 7 Ksiezpol 17.8 7.35
9 Rogale 574 16.08 8 Zawadka 17.0 7.42
10 K"Lrgg’w 70.9 21.42 V grupa wsi (8.01-10.0)
11 Borki 64.5 28.32 9 Rakéwka 20.4 8.03
12 Rakdéwka 61.0 29.31 10 Zynie 22.2 8.21
13 Ksigzpol 68.3 29.93 11 | Przymiarki 18.8 8.85
Group III villages (30.01-45.0) 12 Borki 264 9.07
14 Zawadka 70.8 33.59 13 | Majdan Stary 27.0 9.88
15 | Przymiarki 69.7 35.76 Group VI villages (10.01-12.0)
Group IV villages (above 45.0) 14 Plusy 20.0 10.59
15 Rogale 30.0 10.89
16 Phusy 720 5025 16 Zanie 274 11.01
17 Korchéw 816 5457 Group YII villages (12.01-14.00)
17 ‘ Markowicze | 339 | 12.33

Source: own study based on data from the register of land and buildings.

Information about the quality of land in respective villages can be optionally taken into account in
calculating the final synthetic measure and the weight of such information can be significant in that
case.

Results and discussion

Tables 2 and 3 were used to draw Figures 2 and 3, illustrating average variations in spatial
distribution of soil classes in the Ksiezpol commune. With regard to the ratio of productivity of
cropland it is noticeable that villages in the Ksiezpol commune form clusters of similar productivity.
Best quality soils occur in the southern part of the commune. On the other hand, the least productive
cropland is situated in the north of the commune. According to data given in Table 3, a decrease in the
value of the ratio is correlated with the percentage share of cropland in the area of the villages. The
less cropland, the lower the ratio. 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 [12]. The classification was used in developing a method for the appraisal of land for
land consolidation and exchange works. Based on the 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 the soil quality index.
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With regard to the ratio of productivity of grassland, it is noticeable that villages in the Ksi¢zpol
commune form clusters of similar productivity, but these clusters are more differentiated than in case
of cropland. The highest productivity of grassland was recorded in Markowicze, which can be due to
the presence of quite a large area covered by meadows near the Tanew river flowing through the
analyzed village. The location of the village by the river decreases the share of cropland, while the
share of meadows is increased. Along with the increasing absolute value of soil-water potential the
value of crops increases [20].
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Fig. 2. Spatial division of Ksiezpol commune with regard to productivity of cropland

A similar situation occurs in 3 villages from group VII (Plusy, Rogale, Zanie), where the water
regime is favourable for the development of meadows and pastures. Similar to cropland, the ratio of
productivity of grassland is correlated with their share in the total area of the village. The more
grassland, the higher the ratio of productivity.
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Fig. 3. Spatial division of Ksi¢zpol commune with regard to productivity of grassland

Conclusions
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1. The application of a single number as the value of productivity for cropland and grassland and
grouping them in respective ranges provide a possibility of grouping respective villages into
larger typological units with regard to the similarity of features. Villages form characteristic areas
are making reference to terrain relief and water regime within the analyzed area.

2. The division of agricultural production space according to the value of productivity ratios
provides significant information for making decisions related to land management. Productivity of
cropland and grassland expressed in numbers is important information for the planning and
programming of land consolidation and exchange works.

3. When the calculated ratios and other characteristics describing the spatial structure of the
analyzed area are applied, such an area can be delimited. The calculated ratios can also be used
for economic, spatial or land development planning purposes.
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