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ACCUMULATE FUNCTION CONCERNING NUTRIENTS IN SLOVAK
AGRICULTURAL SOILS

Accumulate soil function directly influences the nutrient movement and their accumulation in the soil. On the
basis of nitrogen mineralization in the soil and chosen soil parameters (soil depth, content of gravel in the soil, soil slop,
and content of clay particles in the soil). Were created five categories of the agricultural soils according to the ability of
nutrients accumulation. The maps of soil ability to accumulate nitrogen, phosphorus and potassium were additionally
created. There is 44 % of total arca of agricultural soils with very strong ability to accumulate nitrogen, 56 % of soil to
accumulate phosphorus and 16 % of soil to accumulate potassium. On the other side it is only 6 % of soil with very
weak ability to accumulate nitrogen, 14 % to accumulate phosphorus and 20 % to accumulate potassium.
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[NepemimmeHHs Ta HAKOMMYCHHS TO>KUBHUX PEUOBHH Y IPYHTI OE3MOCEPEAHBO BIDTMBAE HA BCI YHKLIIT IPpyHTY. 1A
BHBYCHHA IIOTO THTAHHSI, SIK OCHOBA OpajmCsl MiHEpaJIbHHUIT a30T IPYHTY W IPYHTOBI mapamerpu (IImOWHA IPYHTY,
BMICT TPaBilO B IPYHTI, IPYHTOB1 BKIFOUCHHS M BMICT IJIMHHCTHX YaCTOK y IPyHTI). Bymm cTBOpeHi m'arh kaTteropin
CITBCHKOTOCIIONAPCHKUX TPYHTIB BIiAMOBITHO M0 3JATHOCTI HAKOMUYYBATH IOKHBHI PCUOBHHH. Jl0maTKOBO OynH
CTBOPCHI KapTH akyMynimii azory, (ocopy # kamiro. BusasmeHo 44 % 3arambHOI TUIOMI CiTbCHKOTOCIIOTAPCHKIX
IPYHTIB 3 Ay’KES MIIHOK 3AATHICTIO HAKOMHIYBATH a30T, 56 % - pocdop i 16 % - xamiti. 3 iHmoro 60Ky, O0yI0 BHABICHO
6 % IPYHTIB 3 AyX¢e CIa0KO¥0 3AATHICTIO HAKOMHIyBaTH a30t, 14 % - doctop i 20 % - xamiit.

Knrouoei cnoea: HakommayBatbHa (PYHKIIS IPYHTY, AKYMYJILIS TIOYKHBHUX PEYOBHH, TAPAMETPH IPYHTY

HepeMeLueHHe 1 HAKOIUICHHUC MUTATC/IBHBIX BCUICCTB B IMOYBC HCIOCPCACTBCHHO BJIMACT HA BCC (I)yHKI.[I/II/I IIOYBEI.
Jlnst m3y4ueHns 3TOr0 BOIPOCA, KaK OCHOBA, OpANMCh MHUHEPATBHBIM a30T IOYBBI W IOYBEHHBIC MapaMeTpsl (TIyOmHA
TIO4YBBI, COACPIKAHUC TPABHUA B IOYUBC, MOYBCHHBIC BKIHOUCHHA W COACPKAHHUC TTTHHHUCTBIX YaCTHUIl B HO‘{BG). b
CO3JAaHBbI IITh KaTeFOpI/Ifl CEIBCKOXO3IHCTBCHHBIX MTOYB COIIACHO CIIOCOOHOCTH HAKAIIHMBATH IMUTATCIbHBIC BCIICCTBA.
JOonOTHATETFHO OBLTH CO3JAHBI KAPTHI AKKyMYJIAIHH a30Ta, (Gocdopa u xamusa. BerasiacHo 44 % oO0mel miomamn
CEIIbCKOXO3SIMCTBCHHBIX ITOYB C OUCHb IPOYHOM CIIOCOOHOCTHIO0 HAKAILTMBATH a30T, 56 % - ocdop u 16 % - xammid. C
JPYTOH CTOPOHBI, OBUTO BBIIBICHO 6 % MOYB C OUCHB CIa00H CITIOCOOHOCTHIO HAKAIUIMBATE a30T, 14 % - ocop u 20 %
- Kaynui.

Knroueenie cioea: HAKOUTEIBHAS (I)yHKI.[I/I}I TOYBBI, AKKYMYJIAIWA MUTATCIIPHOTO BEIICCTBA, MAPAMETPHI IO IBBI

INTRODUCTION influence the nutrient movement and

In the first place it is necessary to give
attention to the productive function of the soil at
the evaluation of meaning of soil functions from
the soil nutrient point of view. This basic
function (soil ability to offer of biomass
production) is exploited by man thousands of
years. When regarding the non-productive
functions of soils, e.g. functions that do not
directly share on the biomass production, it is
given much attention to the accumulate and
transport  function. These ones directly

accumulation in the soil and make possible for
the plants to take in the nutrients for yield
creating.

The accumulation itself plays very
important role from the point of view of
accumulation water, warmth, nutrients but also
the harmful matter for the soil and plants. The
soil is able to accumulate a huge amount of
nutrients and nutrients accumulation is a
significant part of its fertility.
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The accumulate function indicates the
ability of soil to keep and step by step to
accumulate the plant nutrients in the soil in
various forms. It is to mention that in the first
place the very low mobile and fixed forms are
sharing on nutrients accumulation. The ability
of soil to accumulate of nutrients need not to
mean the positive aspect from this point of view
because first of all it is necessary to accumulate
these forms of nutrients that are available for
plants. However, the specific share of accumu-
lated nutrients makes so called potential
available nutrients forms, it means such form of
nutrients that is momentary not available but it
can on the base of dynamical balances in the
soil gradually to fill up the pool, which contains
nutrients forms available for plants.

MATERIALS AND METHODS

The evaluation of accumulate function
concerning the nutrients went out from the soil
ability to accumulate and keep the individual
nutrients in the soil profile. In the case of
nitrogen we oriented ourselves on its mineral
form and it was getting about the soil ability to
accumulate the mineral nitrogen from the
organic matter (Bielek, 1998). The most
important factor in phosphorus and potassium
accumulation in the soil is the “volume” of soil.
The methods of categorisation went out from
the soil depth and content of gravel. The slope
of area makes also the important role because
soils on the steep slopes have naturally lower
ability to accumulate the nutrients. The
coefficient was attached to each parameter and
on the base of their mutual combination were
determined five categories of soil ability to

accumulate the nutrients - very low, low, good,
high and very high.

RESULTS AND DISCUSSION

The ability to accumulate nitrogen is very
important characteristics of the soil. Although
nitrogen is containing in the soil in many forms,
we were oriented ourselves on its mineral
forms. According to Bielek (1998) the minerali-
sation of nitrogen is dependent on the soil
quality, or on point values of BPEU. The
amount of mineralised nitrogen for each soil
bonited unit can be calculated on the base of
exponential equation y=2,01¢""** where y -
the amount of mineralised nitrogen and x -
point value of soil (Fig.1). Bielek (1998)
determined three categories of intensity of
nitrogen mineralisation but we divide these soil
ability to five degrees for the synchronisation to
other mentioned nutrients (tabl. 1).

Accumulation of phosphorus depends in
first place on the “volume” of soil. It means it
goes out from the gravel content and depends
on slope of individual sites. The categorisation
of soil ability to accumulate of phosphorus was
made on the base of combination of mentioned
soils and sites parameters. When regarding
three categories of soil depth (shallow — less
than 0,3 m, medium — 0,3-0,6 m and deep —
more than 0,6 m), four categories of gravel
content (non or sporadic gravely — less than 10
% of gravel, slightly gravely — 10-25 %, gravely
— 25-50 %, very gravely — more than 50 % of
gravely) and five categories of slope (plain or
slope less than 3°, moderate slope 3-7°, medium
slope 7-12°, expressive slope 12-17° a steep
slope more than 17°), it were obtained 60

Table 1

Point values of individual categories according to the nitrogen mineralisation in the soil

Category of soil ability to | The amount of mineralised nitrogen (mg | Point values
accumulate of nitrogen N..kg" of soil in 14 days)

Very low less than 2.100 0-20
Low 2.101-2.350 25-40
Good 2.351-2.600 45 -60
High 2.601-2.850 65 -80
Very high more than 2.850 85 -100
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Figure 1 — Soil categorisation according to nitrogen accumulation in agricultural soil
in Slovakia

Table 2

Point values of individual categories according to the phosphorus accumulation in the soil

Category of soil ability to accumulate of Cocfficient Point values
phosphorus

Very low less than 0.048 0-20
Low 0.048 — 0.126 25 -40
Good 0.127 - 0.238 45 -60
High 0.239-0.384 65 -80
Very high more than 0.384 85 -100

combination of these parameters (Fig. 2). The
coefficients were assigned to each parameters -
for soil depth 0.20, 0.45 and 0.80, for gravel
content in the soil 0.60, 0.70, 0.85 and 1.00 and
for slope 0.2, 0.4, 0.6, 0.8 and 1.0 The mutual
relationship of these coefficients determined
five categories of soil ability to accumulate
phosphorus (tabl. 2).

The phosphorus accumulation in the soil
directly depends on the soil depth and indirectlyon
the gravel content in the soil and slope of site.
The deep soils, without gravel that are on the
plains or slope less than 3° are able to
accumulate the phosphorus in the great
amounts. For the shallow soils with high
content of gravel and soils on the slopes more
than 12° is this ability to low.

Potassium accumulation, like phosphorus
one, depends in the first place on the soil
“volume” but the content of clay particles makes
an extraordinary important role. Unfortunately
we did not know the quantitative composition
of clay minerals in the soils but the fact is that
potassium can be very simply fixed not only on
their surface but directly in their structure.
Therefore this parameter has the most important
significance in the case of potassium accumu-
lation. The categorisation of soil ability to
accumulate potassium went out from the same
characteristics like at phosphorus but the next
one was assigned - the clay content in the soil.
Regarding above mentioned categories of soil
depth, gravel content in the soil, sites slope and
following five categories of soil texture (sandy
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and loamy sand — less than 20 % of clay, sandy
loam — 20-30 %, loam — 30-45 %, clayey loam
— 45-60 % and clayey and clay — more than 60
% of clay) were obtained 300 combination of
these four parameters. By the same way, like at

phosphorus, the coefficients were assigned to
each parameter (in the case of texture 0.125,
0.250, 0.375, 0.525 and 0.675) and their mutual
relationship determined five categories of soil
ability to accumulate potassium (tabl. 3).

Figure 2 — Soil categorisation according to phosphorus accumulation in agricultural soil in Slovakia

Table 3

Point values of individual categories according to the potassium accumulation in the soil

Category of soil ability Cocfficient Point values
to accumulate of potassium

Very low less than 0.0230 0-20
Low 0.0230 — 0.0462 25-40
Good 0.0463 — 0.1428 45-60
High 0.1428 — 0.2940 65-80
Very high more than 0.2940 85-100

Table 4

The share of individual soil categories concerning nitrogen, phosphorus and potassium accumulation

(% of agricultural soil areas in Slovakia)

Soil ability to accumulate of nutrients
Very low Low Good High Very high
Nitrogen 6 13 16 21 44
Phosphorus 14 12 9 9 56
Potassium 20 8 10 46 16
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Figure 3 — Soil categorisation according to potassium accumulation in agricultural soil
in Slovakia

The potassium accumulation in the soil
directly depends on the soil depth and clay
content in the soil and on the other side
indirectly on the gravel content in the soil and
slope of site. The deep soils with high content
of clay (clayey loam soils, clayey soils and
clay) without gravel that are on the plains or
slope less than 3° are able to accumulate the
potassium in the great amounts in comparison
with shallow, sandy soils, soils with high
content of gravel and soils on the slopes more
than 12°.

It can be stated that the soil ability in
Slovakia to accumulate all three basic plant
nutrients is very good. Till 65 % of agricultural
soil area has high and very high ability to
accumulate nitrogen and phosphorus, in the
case of potassium it is 62 %. It means that the
nutrient losses are relative low and they occur
mainly on the slopes (caused by water erosion)
and on the texturally light soils (leaching of
potassium).

SUMMARY
On the base of nitrogen mineralisation
intensity in the soil, chosen soils and sites
parameters (soil depth, gravel content in the
soil, slope of the sites and content of clay

particles in the soil) were determined five soil
categories according to soil ability to
accumulate  nitrogen,  phosphorus  and
potassium. The next step was to create the maps
of this function. Almost 45 % of agricultural
soils have very high ability to accumulate
nitrogen, more than 56 % to accumulate
phosphorus and 16 % to accumulate potassium.
On the other side, very low ability to
accumulate nitrogen has only 6 % of
agricultural soils, in the case of phosphorus it is
14 % and in the case of potassium 20 % of
agricultural soils in Slovakia.
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