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Introduction

Abstract

Jarasiunas G., Kinderiene I., Basi¢ E: Delineation Lithuanian agricultural land for agro-ecological suit-
ability for farming using soil and terrain criteria. Ekologia (Bratislava), Vol. 36, No. 1, p. 88-100, 2017.

The aim of investigation is to analyse and classify the state of agricultural land affected by natural-
biophysical, that is, soil and terrain-slope, handicaps on its overall agro-ecological suitability for
agricultural use. For the classification of land for suitability with respect to sustainable use and effi-
cient protection, the following actual criteria were selected: soil texture, soil drainage and terrain-
slope. For identifying the relatively homogeneous areas, the Ward hierarchical cluster method
was used. According to our estimates, Lithuanian agricultural land with unfavourable soil texture,
poorly soil drainage and steep slopes covers an area of 33.59, 4.76 and 1.03% of total agricultural
area, respectively. On the basis of functional classification of state of agro-ecological conditions
of Lithuania, two orders of suitability (S-suitable, N-not suitable) and five land suitability classes
were identified and delineated: S1 (highly suitable) included 10 district municipalities, S2 (mod-
erately suitable) included 12 district municipalities, S3 (marginally suitable) included 15 district
municipalities, N1 (currently not suitable) included 10 district municipalities and N2 (perma-
nently not suitable) included 4 district municipalities. S3 occupies the largest (29.80%) share of
the Lithuanian territory and N2 the least (5.66%). The land suitable for agriculture means with
suitability classes S1, S2 and S3 was found on an area of 2,960,562 ha, which is 81.6% of the total
land. In addition, soil texture was the most important factor causing differences in the classes of
suitability. On the basis of natural limiting factors from an agronomic and eco-environmental
perspective, the optimal sustainable development in agrosphere and a balanced-practical concept
of land management and proper land use policy is presented. It is a reasonable base for agro-
ecological regionalisation of Lithuania.

Key words: land suitability for agriculture, natural limiting factors, cluster analysis, suitability
classes of agricultural land, land use policy.

Spatial distribution of land use and cover types is influenced by both specific bio-physical
characteristics, such as slope, climate and soil quality, as well as socio-economic factors.
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Natural constraints are limiting the overall land suitability for agricultural activity and cul-
tivation practices (King et al., 1995; Van Diepen et al., 1991; Zabel et al., 2014). The FAO
(1976) first developed a common framework for land evaluation in its present condition
or after improvements. The process of land suitability classification is the appraisal and
grouping of specific areas of land in terms of their suitability for defined uses (Deng et al.,
2014). Land suitability characterised by comparing the quality of soil, climate and topog-
raphy of land is united in the term agricultural region/subregion (Fontes et al., 2009; Basi¢
et al,, 2007). These are the major determinants of the suitability of land for agricultural
use (Fischer et al., 2002; Eliasson, 2007; Mayr et al., 1996). Land suitability classification
system in this study referred to less-favoured areas (LFA) system in which specific indica-
tors have been proposed as criterions to define intermediate LFAs in the European Union.

Regionalisation of Lithuanian agriculture

Mazvila et al. (2011) concluded that most important factors that determine the land re-
gionalisation by suitability for agriculture are soil type, soil texture and chemical properties
(soil pH, nutrients - P,O, and K,O supply). Finally, according to the long-term data from
different physiographic and climatic areas, three clearly defined major agro-ecological re-
gions (Western, Middle and Eastern) and seven sub-regions were conducted. In contrast,
Gurklys et al. (2011) reported that focusing by soils, topography, amount and distribution
of precipitation per year, two typical physiographic zones occur, which are represented by
15 soils - agricultural districts of Lithuania. Aleknavic¢ius (2007) rated agricultural land
in Eastern Lithuania as unsuited based on non-productive land and region have less fa-
vourable conditions for farming than other areas of the country. Bykoviené et al. (2014)
estimated that in Lithuania, there are 23 municipal territories that have poor conditions for
land use because of its rolling, hilly relief. Abalikstiené and Aleknavicius (2013), based on
cartographic sources and recent statistical data, have identified that non-productive land is
more abandoned and farming is less intensive than the regions prevailed by more produc-
tive land. Jarasiunas (2016) reported regionalisation of agricultural land for farming by
steep slope criterion. The results showed that the terrain is a factor influencing land-use
decisions. Slope steepness is essential for agricultural terrain classification to its suitability
for general agricultural activity in Lithuania (Eidukeviciené, Vasiliauskiené, 2001). Results
from the Global AEZ 2007 report (FAO/IIASA 2007) provided information that percent-
age occurrence of climate, soil and terrain constraints for rain-fed agriculture to all land
is no constraints (1.7), slight constraints (74.4), moderate constraints (5.3) and severe soil
constraints (14.6).

Less-favoured areas (LFA) and biophysical constraints
Since 1975, the designation of LFAs within the Common Agricultural Policy (CAP) rec-
ognises the specific features of areas presenting agro-ecological constraints (lack of wa-

ter, climate, unfavourable soil and relief characteristics, short crop season and tendencies
of depopulation), including mountainous or hilly features (MacDonald et al., 2000; Nori,
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Gemini, 2011). These areas have low agricultural potential because of limited and uncer-
tain rainfall, poor soils, steep slopes or other biophysical constraints, as well as they may
have higher agricultural potential but with limited access to infrastructure and markets,
low population density or other socio-economic constraints (Van Keulen, 2006; Spulerova
et al., 2016).

Since 2014, the areas with significant constraints are delimited based on agro-ecologi-
cal conditions, especially natural properties that do not have the tendency to change over
time. Limited factors such as biophysical indicators have been proposed as criteria to de-
fine intermediate LFAs in the European Union (Eliasson, 2007; Eliasson et al., 2010). The
set of criteria is in line with an extension of FAO’s agricultural ‘Problem land’ approach.
A group of experts tasked by the Commission coordinated by the Commission’s Joint Re-
search Centre proposed eight common, that is, EU-wide, biophysical criteria for the new
delineation of intermediate LFAs (Van Orshoven et al., 2008; Bottcher et al., 2009). The
scientific background, definitions and proposed threshold values for these criteria are de-
scribed by Van Orshoven et al. (2012).

According to the Lithuanian agro-environmental and climate conditions, five crite-
ria are actual and important for the country, that is, low temperature, poor soil drain-
age, unfavourable soil texture, poor chemical properties and steep slope. Land use/cover
and farming possibilities at different locations in Lithuania are mostly affected by differ-
ent characteristics of the topography (elevation, slope, aspect) and soil (texture, nutrients
status — supply, drainage conditions) (Eidukevi¢iené, Vasiliauskiené, 2001). The share of
LFAs in Lithuania comprises 38.7% of all agricultural land. Agricultural land affected by
specific natural constraints, which limits agricultural production and may increase the
land abandonment, requires adaptive management with conservation strategies to ensure
both productive and sustainable land management. This planning warrants adequate and
accurate information on Lithuanian agricultural land territorial-scale differences in terms
of natural constraints.

The aim of this investigation is to analyse the state of agricultural land affected by spe-
cific natural biophysical, that is, soil and terrain-slope, handicaps and to classify its agro-
ecological suitability for agricultural use.

Material and methods
Natural limitations (constraints) utilisation

Administrative decision-level units (district municipalities) of Lithuania were classified by soil and terrain crite-
ria. Soil and terrain criteria have been selected as a completely suitable and successfully applicable input for the
classification of land for its overall suitability for use in agriculture. In this paper, suitability areas, called land suit-
ability class, of Lithuanian agricultural land with natural limiting factors (soil physical properties, topography)
were grouped with reference to three criteria:
«  soil texture (topsoil texture class of sand and loamy sand or heavy clay or organic matter content in soil
(=30% of at least 40 cm));

. soil drainage (gleyic colour pattern within 40 cm from the surface);
. slope (215% or 7°).

These criteria have been selected as a completely suitable and applicable input for the functional classifica-
tion. For each criterion proposed by the panel of experts, the agronomic rationale, the definition, the scien-
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tific background, the assessment, the values for severe threshold and some references are provided in Techni-
cal Factsheet by Van Orshoven et al. (2012). Data used were calculated from state enterprise State Land Fund
databases (Dirv_DR10LT, Mel_DR10LT, SRM_LT and KZS_DB10LT). In total, the research included 51 district
(rural) municipalities.

Cluster analysis

The soil and terrain criteria became a fundamental basis for distinguishing a homogeneous group of objects (dis-
trict municipalities) in the studied population with the use of Ward’s hierarchical clustering method, in which
intra-group variation is taken into consideration. This leads to the creation of homogeneous clusters (Backhaus
et al., 1996). Ward’s method minimises the variance within clusters and tends to find clusters of relatively equal
sizes. It is commonly used in territorial taxonomy (Roszkowska—Madra et al., 2006; Dzienia et al., 2012; Tamin-
skas et al., 2005, 2006). The most frequently selected metric, that is, the squared Euclidean distances (Sadowski,
Czubak, 2013), was assumed as a measure of similarity between the objects. The dendrogram and the vertical
icicle plot were used to determine the appropriate number of clusters that represent the structure of the responses.
Mapping was performed with ArcGIS 10 software. Land suitability orders reflect the kinds of suitability; thus land
suitability class reflects degrees of suitability within orders.

Statistical analysis

The statistical comparison amongst ascertained suitability classes by constraints was statistically estimated by
Student (t) test on a significance level of p < 0.05 (Bryman, Cramer, 1997). Student (t) test analysis was performed
for all variables to identify statistically significant differences of variables that are major, key attributes contribut-
ing to the overall spatial diversity of the classes. Non-parametric Spearman correlation test was used to test the
correlation amongst the land suitability classes (score values) and land productivity (point values). The z-score
transformation was performed to standardise variables to the same scale. Statistical analyses were conducted in
SPSS 11.5 software.

Results
Classification and specification of agricultural land

The execution of reckoning indicated that unfavourable soil texture, poor soil drainage
and steep slope constraints covering an area of 33.59, 4.76 and 1.03%, that is, 1, 218,331,
172,480 and 37, 425 ha, respectively, of total agricultural land in Lithuania. The dendro-
gram (data not shown) using Ward’s method displayed five spatial homogeneous clusters
of the district municipalities in accordance with natural soil and terrain constraints that
limit generic agricultural activity in Lithuania. Land suitability class counts from 4 to 15
municipalities (Fig. 1).

The applied method of grouping objects allows for distinguishing agro-ecological suit-
ability classes with different level of natural constraints of municipalities, whose statistical
characteristics is shown in Table 1.

Class S1 (highly suitable) has included 10 municipalities (Jurbarkas, Sakiai, Kédainiai,
Jonigkis, Pakruojis, Pasvalys, Mazeikiai, Akmené, Siauliai and Radviligkis) and has the low-
est means of all studied criteria. In this class, the amount of unfavourable soil texture is
lower by 37.7, 59.16, 68.4 and 77.52% than in Class S2, Class S3, Class N1 and Class N2,
respectively. This area contains relatively very low quantity of natural constraints. The per-
centage of common unfavourable land amounts to 19.13% of the total agricultural land,
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Fig. 1. Lithuanian agricultural land by the agro-ecological suitability for the generic agricultural use.

that is, lower by 35.57, 59.98, 68.81 and 76.45% when compared with Class S2, Class S3,
Class N1 and Class N2, accordingly. The counted share of agricultural land has amounted
to 25.02% on all agricultural land of country. Additionally, the relevant highlight is the
land productivity of the land under investigation, which reached up to 48.15 point, and
it’s higher by 13.08% than an average of Lithuanian agricultural land. Considering the pre-
sented results, this class has the most optimal and favourable natural agro-ecological and
environmental conditions, that is, prevail fertile and well-drained soils, flat or gentle ter-
rain, for agricultural development in the content of all formed suitability classes. Estimated
amount of natural agro-environmental factors determinates favourable opportunities for a
wide range of the agricultural activities or specific types of agriculture and farm economic
performance.

Class S2 (moderately suitable) is interconnected with 12 municipalities (Skuodas,
Kretinga, Birzai, Kupiskis, Panevézys, Ukmergé, Jonava, Kaunas, Vilkaviskis, Marijampolé
and Sal¢ininkai), which is rated due suitable conditions. From an agronomic perspective,
with agricultural potential relatively similar to that in the Class S1, agricultural activities
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Table 1. Statistical characteristics of natural limitations by suitability classes.

Natural limitations
Statistics Unfavourable soil texture ‘ Poor soil drainage Steep slope
Order S - suitable soils
Class S1, highly suitable (n = 10)

Mean (%) = SE 16.21 £1.09 2.69 £ 0.39 0.28 + 0.05
Min.-max. (%) 8.17-19.35 1.27-4.65 0.07-0.61
CV (%) 21.18 46.27 57.78

s 3.43 1.25 0.16

Class S2, moderately suitable (n = 12)

Mean (%) + SE 26.02 + 0.86 3.13+£0.34 0.59 £ 0.09
Min.-max. (%) 22.39-31.73 1.47-4.98 0.13-1.06
CV (%) 11.45 37.65 55.37

s 2.98 1.18 0.33

Class S3, marginally suitable (n = 15)

Mean (%) + SE 39.69 £ 0.79 6.68 = 0.51 1.84 +0.28
Min.-max. (%) 34.35-44.08 3.67-10.08 0.33-4.18
CV (%) 7.69 29.57 58.15

S 3.05 1.98 1.07

Order N - not suitable soils
Class N1, currently not suitable (n = 10)

Mean (%) + SE 51.29 + 1.80 6.95 + 0.41 1.57 £ 0.49
Min.-max. (%) 45.08-59.57 5.18-8.87 0.02-4.67
CV (%) 11.09 18.61 98.97

S 5.69 1.29 1.56

Class N2, permanently not suitable (n = 4)

Mean (%) + SE 72.12£2.93 7.81 £0.92 1.91+£0.73
Min.-max. (%) 67.89-80.52 6.49-10.45 0.99-4.07
CV (%) 8.12 23.44 76.15

s 5.86 1.83 1.45

are very diverse in this area ranging from the intensive to extensive farming, arable, mixed,
livestock farming and horticulture. The measurements of agricultural land with natural
constraints showed that 29.69% of land is handicapped (limited). The mean values of un-
favourable soil by texture, poor soil drainage and steep slope are 26.02, 3.13 and 0.59%,
respectively. In this class, means of unfavourable soil texture, poor soil drainage and steep
slope variables are 37.70, 14.06 and 52.54% higher than those in Class S1. Followed by
comparison with Class N2, the average of unfavourable soil texture, poor soil drainage and
steep slope are lower by 63.92, 59.92 and 69.1%, respectively. The estimated handicapped
agricultural land in Class S2 was more by 35.57% than in the Class S1 but lower by 63.44%
than in Class N2.

Class $3 (marginally suitable) consisted of 15 municipalities (Klaipéda, Plungeé, Tel$iai,
Kelmé, Tauragé, Rokiskis, Zarasai, Ignalina, Utena, Anyk3¢iai, Sirvintos, Kaisiadorys, Pr-
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Fig. 2. Correlation of land (soil) productivity with land suitability class (rank scores), from the results of non-para-
metric Spearmanss test.
*: Score values: 5 = Class S1; 4 = Class S2; 3 = Class S3; 2 = Class N1; 1 = Class N2.

ienai, Alytus and Kalvarija). The evaluated natural constraints have included 47.80% of all
agricultural land of classes, that is, 59.52 and 37.89% more than that in the Class S1 and
Class S2 and, however, by 22.07 and 41.45% lower when compared with the Class N1 and
Class N2, respectively. The presented class is close to the Class N2, allowed for poor soil
drainage, because therein mean value is higher by 3.88%. Though, in Class S3, the deter-
mined participation of land under steep slope is higher by 14.67% in percentage than in
Class N1, accordingly. In this analysed class, the conditions for generic agricultural activity
are considered as marginally suitable.

Class N1 (currently not suitable) has integrated 10 municipalities (Rietavas, Silale,
Silute, Pagégiai, Kazly Rada, Bir§tonas, Lazdijai, Elektrénai, Molétai and Svenéionys). The
examined natural limitations for use in agriculture has formed 61.34% (i.e. 282 869 ha) of
agricultural land on the whole area. The area formed 19.97, 19.00 and 18.02% of natural
constrained agricultural land in Lithuania according to the analysed criteria. Comparing
with Class N2 and Class S1, agricultural land in this class with natural constraints is lower
by 24.49 and higher by 68.81%, respectively. Natural constraints for use in agriculture have
formed a part of whole natural constrained agricultural land by 20.33 and 7.80% of ag-
ricultural land of Lithuania. The area has been entitled as currently not suitable for the
agricultural activity.
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Table 2. Means comparison amongst land suitability classes by natural limitations.

Natural limitations
Unfavourable soil texture Poor soil drainage Steep slope

Compared classes t, P t, p t, P

S1and S2 -10.447 0.000 -1.256 0.230 -3.457 0.004
S1 and S3 -26.595 0.000 -7.190 0.000 —-5.899 0.000
S1and N1 —43.465 0.000 -19.724 0.000 -9.011 0.000
S1 and N2 -21.623 0.000 -11.471 0.000 -4.132 0.001
S2 and S3 -11.613 0.000 -5.639 0.000 -4.259 0.001
S2and N1 -39.297 0.000 —14.745 0.000 -7.614 0.000
S2 and N2 -17.474 0.000 -7.956 0.000 -3.211 0.006
S3 and N1 -27.599 0.000 -1.731 0.105 -0.204 0.841
S3 and N2 —-7.858 0.000 —-0.465 0.649 0.701 0.495
N1 and N2 18.577 0.000 2.731 0.016 1.240 0.235

Significant at p < 0.05

Class N2 (permanently not suitable) has been characterised by the highest means of
all studied natural constrained criteria. The above-mentioned area has unified four mu-
nicipalities (Vilnius, Trakai, Varéna and Druskininkai). This area formed 12.03%, 9.45%
and 9.95% of all Lithuanian agricultural land under considered natural constrained crite-
ria. The quantity of examined natural constraints is 81.23% of agricultural land area, that
entailed, that agricultural land under favourable conditions takes a small part, i.e. 18.77%
(38 520 ha). The unfavourable agricultural land of investigated class covers 4.59% of all
Lithuanian agricultural land. The means of unfavourable soil texture, poor soil drainage
and steep slope variables are 72.12, 7.81 and 1.91%, respectively. It should be mentioned
that average land productivity is considered as very low, that is, 34.04 point and, thus,
less than that in the class under the highest suitable conditions (Class S1) and average in
Lithuania by 29.30 and 18.66%, respectively. This area was called as permanently not suit-
able because of the highest level of natural constraints with regards to all studied classes.
In this as well as in land of Class N1, environmental agro-technical facilities with aid to
protect soil from degradation should be used: shallow disking and non-arable cultivation,
catch crops for green manure, mulch of chopped straw or hangover of stubbles during cold
period, anti-erosive crop rotations.

Correlation-regression analysis showed that land (soil) productivity is highly (r = 0.85;
R?=0.715; n = 51) and significantly (p < 0.05) correlated with land suitability class (Fig. 2).
Poor soils can influence land abandonment in marginal agricultural regions.

Differences between suitability classes by constraints

Each variable has their contribution to the grouping in concrete cluster. By using Student
(t) test, it’s possible to identify whether statistically significant differences exists amongst
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different suitability classes with similar variables. Conducting this type of statistical analy-
ses enables estimation of variability between examined classes as well as indication of the
most influencing variables. Then, unfavourable soil texture variable identified the most
important pattern of the classes variation.

Results of the statistical analyses showed (Table 2) that primary variable having high-
est impact on land grouping should be ranked unfavourable soil texture criterion. This
variable has showed 10 statistically significant differences amongst the classes events. Poor
soil drainage and steep slope variables were placed under the secondary variables. These
two above-mentioned variables have identified seven statistically significant differences
amongst the class events. Therefore, it is possible to conclude that the impact of unfavour-
able soil texture criterion is most important cause for differences in groups of municipali-
ties according to the suitability classes.

Discussion

Functional grouping of municipalities with the natural constrained agricultural land has
shown that amongst the five classes of municipalities, the best agro-ecological and envi-
ronmental conditions for agricultural development were in the Class S1, which includes 10
municipalities and the worst in the Class N2, which includes 4 municipalities. Of course,
in agriculture, the main function of soil is a productive one, covered by the term ‘land
resource potential’ (Basi¢ et al., 2007). Land productivity in Lithuania is ranked by conven-
tional points, which vary from 25 to over 50. Depending on land productivity, the income
from crop cultivation in different regions differs 3.5 times (calculated for 1 ha of agricul-
tural land). Comparison of the income of farmers with favourable (fertile) and poor soils
showed that they differ by 1.5 times (Povilaitis et al., 2015).

The accomplished research revealed that using clustering method by grouped munici-
palities as per natural soil and terrain constraints to the agricultural activity successfully
indicated a significant diversity of conditions for the generic agricultural activity. Further-
more, agricultural land under natural constraints concentrates a large part of potential
environmental values and services but, at the same time, is in the maximal risk of abandon-
ment and/or intensification (Caballero, 2011; Kuliesis et al., 2011). According to Jarasitinas
and Kinderiené (2016), also Jarasiunas (2016), agricultural land suitability for farming in
Lithuania is determined mostly by soil properties and topographical terrain features. The
suitability of the territories for agricultural production is one of the most important crite-
ria for the selection of measures necessary for the differentiation of the justification of the
development of rural areas (Gurklys, Kvaraciejus, 2013; Kuyvenhoven, 2004). Compara-
tively, poor natural conditions for agriculture guarantee lower farm incomes and may force
them to abandon farming (Rudow, 2014; Jarasitinas, Kinderiené, 2015).

Soil texture is correlated with other important functional attributes such as water and
nutrient storage capacity and thus has become a dominant criterion of all existing func-
tional classification systems since soil began to be managed (Mueller et al., 2010; Hodg-
son et al., 1976). The results reported by Costantini and Lorenzetti (2013) revealed that
amongst the biophysical criteria used to single out municipalities with predominantly
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less-favoured agricultural lands, soil constraints actually play the most important role. The
most important driving force of soil degradation in Lithuania is unfavourable soils that
have low productive value (Aleknavicius, 2007) and hilly areas at the risk of soil erosion
(Jankauskas, 2012; Kinderiené et al., 2013).

The characteristic of agricultural land management differs from class to class depend-
ing on topography, fertility of soil, used in farming systems. Dominant soil types in Class
S1 of agricultural land are Cambisols and Luvisols. Agricultural land with those soils is
almost optimal for the cultivation of all arable crops, fruit and vegetables (Mazvila et al.,
2011). The aids to improve soil quality by applying most effective eco-farming practices
were investigated by Marcinkevic¢iené and Boguzas (2006). Classes N1 and N2 have high
limitations for water and tillage erosion and risk of land abandonment because of predom-
inant hilly relief. Conditions suitable for low-intensity farming systems are based on cattle
breeding as dominant orientation. Soils under hilly topography status are not suitable for
successful growing of crops by reason of steep slopes relating to intensive water erosion,
which cause potential reduction of crop yield and land degradation processes (Kinderiené
et al., 2013). On the 2-7° slopes, applying grain-grass crop rotation are recommended,
whilst on steeper than 7° slopes, grass—grain crop rotation are recommended (Jankauskas
et al,, 2004; Kinderiené et al., 2013). Most of these measures proved effective in preventing
erosion and increasing soil fertility and land productivity on the hilly terrain. In the Class
N1 and Class N2, Albeluvisols and Arenosols prevail, whose productivity is approximately
40% lower than Cambisols and Luvisols (Eidukevic¢iené, Vasiliauskiené, 2001).

Clustering of natural constraints and comparison of selected agricultural character-
istics leads to the conclusion that these approaches have potential to be integrated into
a national applicable assessment framework of the natural soil and terrain constraints,
working on the municipality level in Lithuania. The ways and means in applied evaluation
can be used as decision-making framework in order to decide best conservation measures
and planning for rural development programmes. In LFAs, the retention of natural rural
landscape and well-balanced farming activity practice are encouraged. This approach may
serve as a reference base for ranking agricultural land potentials and as an operational
tool for delineation of areas with different suitability types to farming development. Land
grouping to suitability classes with regards to natural limitation for the generic agricultural
activity in Lithuania showed rationale and applicable disparity in territorial units for the
traditional and alternative land utilisation types.

Conclusion

Lithuanian agricultural land with unfavourable soil texture, poor soil drainage and steep
slopes has accounted 33.59, 4.76 and 1.03%, that is, 1, 218,331, 172,480 and 37,425 ha, re-
spectively, of total agricultural area. Using cluster analysis, five homogeneous land suitabil-
ity classes (areas) for generic agricultural activity in accordance with natural soil physical
properties and topographic limitation were indicated.

Land suitability class count from 4 to 15 district municipalities. S3 occupies the largest
area of Lithuanian territory (accounting for 29.80%), and N2 the least (5.66%). The land

97



that is completely suitable and the most appropriate for agriculture activities was found to
be 2, 960,562 ha with suitability classes S1, S2 and S3, which is 81.6% of the total agricul-
tural land.

The natural constraint of unfavourable soil texture has identified the most important
pattern of the land suitability classes variation. This variable has estimated 10 statistically
significant differences amongst the studied classes events. The studied constraints of poor
soil drainage and steep slope under secondary variables.

Data of soil properties used for land suitability classification with data on terrain-slopes
is possible to use for agro-ecological valorisation of agrosphere of our state — agricultural
regionalisation of Lithuania.
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