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Abstract. The use of various types of neutralising materials in the cultivation
of standard planting material of high-quality forest wood species has a
significant effect on substrate acidity. Therefore, the study sets a goal to
select peat substrates with different dosages of the neutralising component
and determine their effect on the reaction of the peat substrate medium.
The paper presents the results of the influence of neutralising materials of
dolomitic meal and chalk of various doses with the use of mineral fertilisers.
Dolomitic meal was used as a neutralising component, the pH of the peat
substrate was 6.6 and chalk was 7.5. It was found that when neutralising a
peat substrate created based on high-moor milled peat (pH 2.5) with the
introduction of dolomitic meal in doses of 2-4 kg/m* (European spruce), 3-4.
5 kg/m>® (Scots pine), optimal acidity can be achieved in a month. An
increase in the concentration of lime material was recorded, which leads
to an increase in the neutralisation of the substrate at a dose of 2.5 g and
3.0 g per 125 g of peat. The best indicators were demonstrated by options
of doses of 1.5-2.5 g per 125 g of peat for 7-8 days of use and a dose of
3.0 g per 125 g of peat for 5-6 days compared with the control. An increase
in the concentration of chalk in the neutralising material from 30% to 70%
leads to a faster deoxidation of the substrate (pH 3.2), and an increase
in the dosage of chalk increases substrate neutralisation. The electrical
conductivity of the substrate at a dosage of 6-8 kg/m* when applying chalk
and dolomitic meal increases by 1.6-2.0 and 1.2-1.4 times, respectively. At
the rate of application of 6-10 kg/m?, it has a lesser effect on the change in
the electrical conductivity of the high-moor peat, and the introduction of
dolomitic meal 2-4.5 kg/m? into the milled peat during neutralisation does
not lead to a change in the electrical conductivity of the peat. This data
allows choosing neutralising materials of a certain concentration that will
enable the cultivation of standard planting material of European quality
and thereby ensure the proper quality of future stands
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INTRODUCTION

In the 21t century in the Republic of Belarus, high-
moor peat, enriched with the necessary nutrients and
pre-neutralised, is used in containers for preparing the
substrate for the cultivation of standard seedlings [1-3].
The success of growing planting material is influenced
by technical and technological aspects. Technical prob-
lems are associated with the use of lines for filling cas-
settes and sowing seeds, and with technical means of
observing the elements of growing technology. These
problems can be solved at the level of the equipment
manufacturer, provided that the entire line of equipment
is assembled by one manufacturer, or there is a risk of
the inconsistency of individual components, which can
be expressed in a decrease in the quality of filling cas-
settes or sowing seeds, violation of growing regimes.
Technological problems can be caused by regional fea-
tures that affect individual elements of the technology,
for example, the choice of substrate, the microclimate of
the substrate, mineral nutrition, water regime, etc. [4-7].

When using peat as a substrate for growing seed-
lings, it is necessary to take into account the influence
of the entire organic complex of peat mass as a carrier
of a wide variety of physiologically active substances,
which manifests itself mainly in stimulating the growth
processes of vegetative organs, intensifying protein me-
tabolism and in the relative inhibition of the synthesis
of a complex of carbohydrate substances [8; 9].

There is no unambiguous opinion on the prepa-
ration of peat substrates for the cultivation of ball-rooted
planting stock (BRPS) among the producers of planting
material. Each breed has its own optimal characteristics,
which requires mandatory preliminary testing before pre-
paring the substrate. As a result of conducting detailed
studies on the chemical properties of the substrate
suitable for growing BRPS, it is necessary to establish
its best indicators [10]. The formulation of the substrate
varies not only between manufacturers, but also in the
case of self-preparation of a nutrient substrate — within
each centre for growing BRPS [10]. Sometimes certain
target additives are added to the substrate, which allow
changing the chemical or water-physical properties of
peat. The main goal, in this case, is the enrichment of
the substrate with nutrients to ensure an optimal nu-
trition regime for young plants immediately after trans-
planting to the forest-cultivated area. Another possible
option is to ensure a favourable water regime of the sub-
strate by creating moisture reserves in it, which allows
for rational use of it on the forest-cultivated area when
there is a shortage of atmospheric or soil moisture [6].
Therefore, the cultivation of BRPS of the main forest-
forming species with an optimal reaction of the envi-
ronment would allow obtaining a high yield of standard
seedlings for creating forest crops on the territory of
the Republic of Belarus.

Since there are quite large areas of swamps on
the territory of Belarus - about 2.5 million hectares (14.1%
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of the total area), the reserves of raw peat are about
30.4 billion m?* [8], which is used in greenhouses when
growing seedlings of forest tree species in the closed
ground. The peat of high moors contains an insignificant
amount of macronutrients (about 0.56-2.0% nitrogen,
0.03-0.26% phosphorus and 0.01-0.1% potassium), but
such a substrate has a high water-retaining and absorb-
ing capacity (moisture capacity 600-1200% by volume,
56-84% by weight),and valuable bactericidal properties
that block the spread of fungal microflora. The acidity
of the high-moor peat (pH 3.2) is negative, which pre-
vents the development of good seedlings. Therefore, the
study selected the most common neutralising materials
and their doses in a certain ratio relative to the control
to grow a standard planting material with improved
planting properties.

The purpose of this study is to determine the effect of
neutralising materials on the reaction of the peat substrate
medium for their use in growing ball-rooted seedlings.

The object of study is a substrate for growing
ball-rooted planting stock. The subject of study is the
selection of peat substrates with different dosages of
the neutralising component.

MATERIALS AND METHODS

Dolomitic meal with a mass fraction of magnesium
and calcium carbonate and chalk with a mass fraction
of calcium carbonate of at least 85% were used as a
lime material. Experimental studies were conducted in
March-April 2020-2021 in laboratory conditions at a
temperature of 17-20°C and relative humidity of 50-60%.
For the integrity of the experiment, 2-litre containers
of polyethylene were used. The active experiment was
based on two coniferous wood species (pine and spruce)
in 2 or 5-fold repetition for each study option with a cer-
tain ratio of doses of dolomitic meal and chalk, which
is designed for 500 cm?® (125 g) of separated high-moor
milled peat (fraction 0-7 mm).

To optimise the acidity, mixtures of dolomitic meal
and chalk were used in different ratios and different
dosages in 3 repetitions:

Option 1:with an excess of dolomitic meal in the
composition, the ratio was in the total weight of dolo-
mitic meal (70%) and chalk (30%), respectively, and the
dosage of mixed lime substance in the experimental
options was: 1.5 g; 2.0 g; 2.5 g; and 3.0 g of mixed lime
substance per 125 g of peat;

Option 2:in the composition, the ratio was in the
total weight of dolomitic meal (50%) and chalk (50%),
respectively, and the dosage of mixed lime substance in
the experimental options was: 1.5 g; 2.0 g; 2.5 g; and
3.0 g of mixed lime substance per 125 g of peat;

Option 3: with an excess of chalk in the composi-
tion, the ratio was in the total weight of dolomitic meal
(30%) and chalk (70%), respectively, and the dosage of
the mixed lime substance in the experimental variants
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was: 1.5 g; 2.0 g; 2.5 g; and 3.0 g of mixed lime substance
per 125 g of peat.

The pH value of the deoxidised peat was analysed
for 8 days in accordance with GOST 11623-89 [11] until
the onset of constant acidity. A characteristic feature of
peat is the high water content in it. The ratio of the weight
of moisture in peat to the weight of wet peat or to the
weight of its dry matter, expressed as a percentage, is
called peat moisture. The moisture content of peat was
determined in accordance with GOST 11305-2013 [12].

The moisture content in peat as a percentage of
the weight of wet or dry peat substrate is calculated
according to the equations (1-2):

my - me

Wret = ——-100
c P
m;-m

Waps = =— <+ 100
c™ p

The humidity result is recalculated according to
the equations (3-4):

100 - W,
Wyo = — - Tabs

100 + Wy

100 - Wyg

Wb =
5100 - Wy
where W

» W, — relative and absolute humidity of the
substrate, %; m, - the weight of aluminium weighing cups
with the substrate before drying, g; m_ - the weight of
aluminium weighing cups with the substrate after drying, g;

m, = the weight of aluminium weighing cups, g.

The total acidity of peat includes active (pH) and
potential acidity, the latter is divided into the exchange
and hydrolytic. Since peat has a large moisture capacity
and its acidity is mainly conditioned by the presence of
a large amount of free humic acids in it, it is necessary
to take a wider (1:25) ratio of peat to the solution when
determining the acidity (1:2.5) compared to mineral
soils (1: 2.5).

The particle size distribution was determined
using a Fritsch GmbH laser microanalyser Analytte 22.
The X-ray phase analysis was performed using a Bruker
X-ray diffractometer “D8 Advance”, which includes an
X-ray tube with a copper cathode. Table 5 shows the tech-
nical characteristics of dolomitic meal GOST 14050-93
(data from the manufacturer of JSC “Dolomit”) [13].

RESULTS AND DISCUSSION

The negative property of high-moor peat - excessively
high acidity. According to L.P. Smoliak [14], the acidity of
peat in the high moors of Belarus is at the pH, . level of
3.2-4.2,and according to V.A. Ipatiev - pH,, 2.6-4.2 [7].
The studies of N.I. Piavchenko [15] established that the
acidity of the high-moor peat of the northern regions of
Europe is pH, . 2.8-3.7 [15].

To determine the acidity in this experiment, milled
and spade-cut peat of PU “Vitsebsktorf” (Vitebsk region,
Dokshitsky district) was used. Peat samples were selected
from big bales in the Republican Forest Selection and
Seed Centre, followed by mixing and forming an average
sample (Table 1).

Table 1. Options of peat samples and its acidity for analysis

Sample option Sample characteristics pH in KCL Repetition of the determination
1 Milled peat 2.63 5
2 Spade-cut peat 2.58 5

Under laboratory conditions, peat samples were
dried to an air-dry mass, then their analysis was carried
out according to modern methods used in the study of
peat and substrate [15]. The pH value of peat was deter-
mined using a pH meter in a KCl salt extract [11], which

is similar in its values in peat of various types of prepa-
ration. This acidity is characteristic of peat bogs. When
using lime material with an excess of dolomitic meal in the
composition and ratio of the dolomitic meal (70%) and
chalk (30%), the following results were obtained (Fig. 1).

Y 70% Dolomite 30% Chalk
S — Y — pH value
Pt X — observation

4.40 period (dates)

420 =TT TTTTT B I5g
20¢g

4.00 - --25g

----- 3.0
3.80 £
3.60 ‘ ‘ ‘ ‘ w
31.03 01.04 02.04 03.04 04.04 0504 0604 07.04

Figure 1. Change in the pH value with the predominance of dolomitic meal in the mixture (70%)
over chalk (30%) as a neutralising component
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Increasing the dosage of the mixed lime material
increases substrate neutralisation. However, the growth
of deoxidation process does not occur quite evenly. At
a dosage of 1.5 g of lime material, the final pH value
was 3.66, and at dosages of 2.0 and 2.5 g - 4.04 and
4.22, respectively. At a dosage of 3.0 g, the pH value was
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significantly higher and amounted to 4.64.

The use of an equal ratio of dolomitic meal and
chalk in the composition (50% each) indicates that an
increase in the dosage of the mixed lime material increases
the neutralisation of the substrate, while the growth of
the deoxidation process occurs more evenly (Fig. 2).

Y 50% Dolomite 50% Chalk
4.90 B
AN — Y - pH value
et X — observation
4.50 R ————— period (dates)
430 -7 I5¢
20¢g
4.10 ---25¢g
----- 30g
3.90
3.70 T T T T T T T
31.03  01.04  02.04  03.04 04.04 0504 06.04 07.04

Figure 2. Change in the pH value at an equal ratio in a mixture of dolomitic meal (50%) and chalk (50%)
as a neutralising component

At a dosage of 1.5 g of lime material, the final pH
value was 3.77; 2.0 g - 4.03; 2.5 g - 4.48; 3.0 g - 4.80,
respectively.

The use of lime material with an excess of chalk
in the composition with a ratio of dolomitic meal of 30%
and chalk of 70% indicates that an increase in its dosage
increases the neutralisation of the substrate (Fig. 3), while

the growth of the deoxidation process also occurs more
evenly.At a dosage of 1.5 g of lime material, the final pH
value was 3.70, at a dosage of 2.0 g - 4.03, at a dosage
of 2.5 g - 4.34, at a dosage of 3.0 g - 4.81.

The process of neutralising the substrate using
different dosages of mixed lime material is shown in
Figure 4.

Y 30% Dolomite 70% Chalk
U S —————
4.60 Y - pH value
e mm e X — observation

4.40 —- === period (dates)

420 . I5g
20¢g

4.00 ---25g

----- 3.0
3.80 £
3~60 T T T T T T T 1 X
31.03 01.04 02.04 03.04 04.04 05.04 06.04 07.04

Figure 3. Change in the pH value when chalk (70%) prevails in the mixture over dolomitic meal (30%)
as a neutralising component
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Figure 4. Dynamics of the change of substrate neutralisation with the use of different dosages of mixed
lime material in different study periods

An increase in the concentration of chalk in the
neutralising material leads to a faster deoxidation of
the substrate prepared based on separated cotton-
grass-sphagnous high-moor milled peat with a pH of
3.2 before neutralisation begins.

Table 2. The results of determining the actual acidity (pH,,

Chalk was used as a lime material. The peat un-
der study is characterised as cottongrass-sphagnous,
pH 3.2, humidity 50-60% per wet weighing batch (relative
humidity). The results of the conducted analyses are
shown in Table 2.

o) of high-moor peat at different rates of chalk application

and duration of experiment

The norm of chalk, kg/m?

Duration of experiment, days

1 3 5 7 9 14
2 4.1 4.1 4.2 4.3 4.4 4.4
4 4.4 4.5 4.7 4.9 4.7 4.7
6 5.1 5.2 53 5.4 5.1 5.4
8 53 5.8 6.1 6.8 6.7 6.6

Source: [6]

According to the results of the conducted studies [6],
it follows that the norms of its application from 2 to 8 kg/m?
were selected for the neutralisation of the peat substrate
with chalk. With an increase in the chalk norm, the actual

acidity of the peat substrate increases from pH, 4.1 to
pH, 4.3-6.8. The dose of chalk application is calculated
for 1 m? of the substrate (Table 3).

Table 3. The required amount of chalk to be applied to the substrate

Indicator name

Tree species

Spruce Pine Larch Oak
Relative humidity of the peat substrate, Wh, % 50-60
Acidity of the peat substrate, pH, 4.0-5.0 4.5-5.5 5.5-6.0 5.5-6.5
Introduction of chalk into the peat substrate, kg/m?® 2.5-4.5 3.5-5.5 5.5-7.5 5.5-8.0
Introduction of chalk into the peat substrate, kg/t 10-18 14-22 22-30 22-32

Scientific Horizons, 2021, Vol. 24, No. 3




With humidity of 50-60% and natural addition, the
specified volume of peat has a weight of about 250 kg.
This calculation is given according to the recommenda-
tions [11] for the volume and weight of peat. According to
the literature data [16] and the study by S.V.Suravyov [6],
the amount of chalk applied should be more than do-
lomitic meal. The reaction of the medium in the peat
substrate was established on day 7 when the substrate
interacted with chalk. When applying chalk, the reaction
of the medium in the substrate changes depending on
the dose and the period of interaction of the substrate
with the chalk.

Dolomitic meal of JSC “Dolomit” of various
deposits (GOST 14050-93 [17]) and/or finely gran-
ulated chalk of JSC “Krasnoselskstroymaterialy” (TU

Rabko et al.

RB 590118065.007-2004 [18]), ground separated chalk of
JSC “Shebekinsky Melovoy Zavod” (GOST 12085-88 [19)),
ground chalk for the production of compound feeds
of JSC “Belarusskiy ~Cementnyy Zavod” (TU
BY 700002051.001-2009 [20]) can be used as an addi-
tive in the neutralisation of peat substrate.

Table 4 shows the chemical composition of the
dolomites of the Gralevo deposit (data from the man-
ufacturer of JSC Dolomit). Raw materials from this de-
posit are used for the production of limestone (dolomite)
meal GOST 14050-93, which is used for the production
of substrates by the branch of the production republican
unitary enterprise “Vitebskoblgaz” of the production
department “Vitebsktorf”,

Table 4. Chemical composition of dolomites from “Gralevo” deposit of JSC “Dolomite”

Fluctuations, %

Oxides The most typical values, % Average value, %
From

Sio, 0.39 13.37 1.0-2.0 1.65
ALO, 0.10 1.79 0.2-0.5 0.37
Fe,O, 0.11 1.27 0.2-0.5 0.35
Tio, 0.01 0.14 0-0.05 0.05
o 23.34 34.54 29.00-31.00 30.02
MgO 14.75 22.36 20.00-21.00 20.50
K,0 0.02 0.64 0.05-0.20 0.13
Na,O 0.03 0.24 0.03-0.10 0.05
SO, - 1.02 0-0.62 0.26
PO, - 0.17 0-0.03 0.03
MnO - 0.11 0-0.05 0.02
Total - - 46.39
Caco, 47.0 58.0 50.0-52.0 51.0
MgCO, 38.0 47.0 43.0-45.0 420
CaCO,+ MgCo, 85.0 99.8 93.0-96.0 95.0

It was found that when neutralised with dolo-
mitic meal, the maximum pH value in the KCl of the peat
substrate reaches 6.6, while when neutralised with
chalk - 7.5.To determine the cause of this phenomenon,
it is necessary to determine the qualitative and quan-
titative compositions of the neutralising additives
used. The content of magnesium, calcium, water, and

the amount of the residue insoluble in hydrochloric
acid were determined in the starting substances. In the
chalk, the sum of sesquioxides (Fe,0,) was additionally
determined + ALQ,). In addition, the dolomites used
and the insoluble residues obtained from them were
studied by granulometric and X-ray phase analysis.

Table 5. Technical characteristics of limestone meal (dolomite) GOST 14050-93

Indicator Value
Total mass fraction of calcium and magnesium carbonates, %, not less 85.0
Mass fraction of moisture, %, not more 1.5
Grain composition, total residue on the sieve, % -
5 mm, not more -
3 mm, not more 1.0
1 mm, not more 3.0
The index of active ingredient, not less 81.0
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The results of the analysis of samples of dolomitic

meal from the PU Vitsebsktorf Oktyabrsky (sample 1),

(PU Vitsebsktorf) Krulevschina (sample 2), (PU Vitsebsktorf)
Obol (sample 3) are presented in Table 6 and Table 7.

Table 6. Results of the analysis of dolomitic meal of JSC “Dolomit”

Deposit
Component Sample 1 Sample 2 Sample 3
Gralevo Ruba
MgCo,, % 431 42.9 43.0 39.2 36.5
per MgO, % 20.5 20.5 20.5 18,7 17.4
CaCo,, % 53.6 53.4 437 55.4 48.4
per Ca0, % 30.0 29.9 24.5 31.0 271
H,0, % 0.3 0.1 0.26 0.42 0.15
Insoluble residue, % 3.2 3.0 2.7 3.5 2.1
Table 7. The results of the analysis of the chalk deposits Gralevo, Ruba, PU Vitsebsktorf
Chalk
Component Ground
Small-pelleted For the production of feed
Separated
compounds
CaCo, + MgCO, in terms of CaCO, 95.57 91.87 98.00
CaCo,, % 94.5 91.31 96.00
Fe,0, +ALO, 0.21 0.65 0.2
H,0, % 0.48 0.6 0.42
Insoluble residue, % 1.98 5.11 1.3

Samples of dolomite from the Gralevo and Ruba
deposits and three samples presented by the PU Vitebsk-
torf were used for the analysis. As can be seen from the
analysis, dolomitic meal consists of a class of carbonates
of the chemical composition CaC0O,xMgCO,, while in ac-
cordance with regulatory documents, the total residue
on the sieve of 1 mm or more is 25%, which indicates
the size of dolomite particles of 0.1-1.5 mm. In turn, the
basis of chalk is calcium carbonate with a small amount
of magnesium carbonate and a slight admixture of the
smallest quartz grains, while the residue on the 0.045 mm
sieve does not exceed 5%, i.e., chalkis a finely dispersed
material.

The particle size of the neutralising material affects
the speed of the process: the smaller the particle size
of the material, the larger the interaction surface of the
phases (liquid-solid). Therefore, when adding chalk in
the preparation of a peat substrate, the neutralisation
process proceeds faster than when adding dolomitic
meal. This can also explain the impossibility of obtaining

a peat substrate with a pH, =7 when using dolomitic

meal. Organic acids entering the pores of a granular ma-
terial (dolomitic meal) are blocked in the pores after a
certain period of time due to the generation of prod-
ucts of the interaction of acids with calcium and mag-
nesium carbonates. And they do not have access to the
original neutralising additive. When selecting the con-
sumption rate of a neutralising additive, it is necessary
to rely not on the mass of limestone flour (dolomitic meal)
GOST 14050-93, but on the total content of calcium and
magnesium carbonates in terms of CaCO,.

During the experiment on neutralising the peat
substrate with chalk, 3 options were delivered in 3-fold
repetition with a rate of application from 8 to 10 kg/m?
using the PNT 3000 combi device. The use of chalk led
to a gradual change in the acidity of the peat substrate
from pH, 2.5,EC-0.05 mS/cm (milled peat from field 2A)
to pH, 6.4-7.5 and the establishment of a medium reaction
on 6-7 days (Table 8). When conducting an experiment
on the neutralisation of a peat substrate with dolomite,
3 options were delivered in 3-fold repetition with a rate
of application from 8 to 10 kg/m>.

Table 8. Actual acidity (pHKCl) and electrical conductivity of high-moor peat
during neutralisation, taking into account the rate of application of chalk and dolomitic meal

PH,., EC, mS/cm
The norm of chalk, kg/m’ Chalk Dolomitic meal Chalk Dolomitic meal
64 59 0.08 0.06
8 75 6.4 0.09 0.06
10 75 6.6 0.10 0.07

Scientific Horizons, 2021, Vol. 24, No. 3




The use of chalk led to a gradual change in the
acidity of the peat substrate from pH,  2.5,EC-0.05 mS/cm
(milled peat from field 2A) to pHKCL 5.9-6.6 and the
establishment of the reaction of the medium on day 14.

Rabko et al.

For an active experiment, milling peat (fraction from O
to 7 mm) was taken. These data show that the change in
the electrical conductivity of peat depends on the dose
and type of neutralising material introduced (Table 9).

Table 9. Changes in the acidity and electrical conductivity of top separated peat
when applying dolomitic meal

Experiment option Tree species pPH, EC, mS/cm
22.02 (the day of experiment)
Milling peat + dolomitic meal 2 kg/m? 3.47 0.05
European spruce
Milling peat + dolomitic meal 4 kg/m? 4.04 0.05
Milling peat + dolomitic meal 3 kg/m? 3.82 0.05
Scots pine
Milling peat + dolomitic meal 4.5 kg/m?* 4.34 0.05
27.02
Milling peat + dolomitic meal 2 kg/m? 3.61 0.05
European spruce
Milling peat + dolomitic meal 4 kg/m? 4.48 0.05
Milling peat + dolomitic meal 3 kg/m? 411 0.05
Scots pine
Milling peat + dolomitic meal 4.5 kg/m?* 4.79 0.05
13.03
Milling peat + dolomitic meal 2 kg/m? 3.67 0.05
European spruce
Milling peat + dolomitic meal 4 kg/m? 4.68 0.05
Milling peat + dolomitic meal 3 kg/m? 4.18 0.05
Scots pine
Milling peat + dolomitic meal 4.5 kg/m? 5.07 0.05

Initially, the milled peat from field 2A had an
electrical conductivity of 0.05 mS/cm. When applying
chalk: 6 kg/m?, the electrical conductivity increases by
1.6 times (0.08 mS/cm), 8 kg/m? - increases by 1.8 times
(0.09 mS/cm), 10 kg/m?® - increases by 2.0 times
(0.10 mSm/cm). The introduction of dolomitic mealin a
dosage of 6-8 kg/m? changes the electrical conductivity
by 1.2 times (0.06 mS/cm), and 10 kg/m? - by 1.4 times
(0.07 mS/cm).

Compared with chalk, dolomitic meal at a rate of
application of 6-10 kg/m? has a lesser effect on the change
in the electrical conductivity of the high-moor peat. To
conduct an experiment on neutralising the peat substrate
with dolomite and changing the electrical conductivity,
4 options were studied in 3-fold repetition with a rate of
application from 2 to 4.5 kg/m3. The milled peat from
field 2A was taken (bulk density at relative humidity (Wrel)
60% - 238 kg/m’, actual acidity (pH,) - 2.5, electrical
conductivity (EC) - 0.05 mS/cm The experimental data
show that the introduction of dolomitic meal from 2 to
4.5 kg/m? into the milled peat during neutralisation does
not lead to a change in the electrical conductivity of the
peat.

CONCLUSIONS

Thus, according to the study results, it was found that
with an increase in the dosage of mixed lime material

(2.5 g and 3.0 g per 125 g of peat), the neutralisation
of the substrate naturally increases. The equalisation of
the neutralising ability of the mixed lime material occurs
approximately on day 7-8 at a dosage of 1.5-2.5 g per
125 g of peat and on day 5-6 at a dosage of 3.0 g per
125 g of peat. Moreover, at a lower dosage, after an in-
crease in the pH value, a certain decline occurs at the
end of neutralisation.

An increase in the concentration of chalk in the
neutralising material from 30% to 70% leads to a faster
deoxidation of the substrate, which is conditioned by
the fact that the reaction of the medium in the peat
substrate is established after a 10-day interaction with
dolomitic meal and a 7-day interaction with chalk.

It was found that when neutralised with dolo-
mitic meal, the maximum pH value in the KCl of the
peat substrate reaches 6.6, while when neutralised
with chalk = 7.5. These studies have shown that the
change in the electrical conductivity of peat during the
cultivation of Scots pine depends on the dose and type
of neutralising material introduced. Initially, the mill-
ing peat had a conductivity of 0.05 mS/cm, but with the
introduction of chalk at 6-8 kg/m?, its electrical conduc-
tivity increases 1.6-2.0 times (0.08-0.10 mS/cm, and the
introduction of dolomite in a dosage of 6-10 kg/m?®changes
the conductivity of 1.2-1.4 times (0.06-0.07 mS/cm).
Compared with chalk, dolomitic meal with a rate of

Scientific Horizons, 2021, Vol. 24, No. 3

65



66

The effect of neutralising materials on the reaction of the peat substrate medium when...

application of 6-10 kg/m? has a lesser effect on the
change in the electrical conductivity of high-moor peat.
The introduction of dolomitic meal in a dosage from 2
to 4.5 kg/m°® into the milled peat (acidity (pH,) - 2.5,
electrical conductivity (EC) - 0.05 mS/cm) during neu-
tralisation does not lead to a change in the electrical con-
ductivity of the peat substrate (when growing European
spruce).

When carrying out the neutralisation of milling
peat (pH in KCL - 2.5), the introduction of the dolomite
in dosages of 2-4 kg/m3 (European spruce), 3-4.5 kg/m?
(Scots pine) allows achieving optimal acidity within a

before the emergence of woody plants. According to
TU BY 100061961.001-2015, the optimal acidity of the
substrate for growth of European spruce is pH in KCL
4.0-5.0; for Scots pine - pH in KCl 4.5-5.5. As a result of
experiments, it was possible to achieve neutralisation
of the peat substrate when applying dolomitic meal
at a dosage of 5.8-10 kg/m> only up to a pH in KCl of
4.9-5.4. Increasing the dose of application of dolomitic
meal to 11-14 kg/m?* allows reaching a pH of 6.0-6.1 in
KCl after a month in the greenhouse. The use of large
doses of dolomite does not significantly or practically
affect the change in the acidity of the peat substrate.

month of finding the substrate in the greenhouse and
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Bnnue HenTpanisylouux MaTepianis Ha peakuilo cepeaoBuila Topd'aHoro
cy6cTpaTy npu BUpOLLYBaHHI CisIHLUIB i3 3aKpPUTOIO KOPEHEBOIO CUCTEMOIO

Cepriii Bonogumuposuu Pe6ko?, IaH Bacunboeuu Kimeiuyk?*',
Cepriit Banepiitoeuu Cypas’eB?, Bacunb Muxaitnosnu Xpuk?,
CsitnaHa MukonaiBHa JleBaHAOBCbKa®

'binopycbkuit AepxxaBHUIA TEXHONOTIYHMI YHIBEPCUTET
22006, Byn. CBeppnoBa, 13a, M. MiHcbk, Pecnybnika binopycb

binouepkiBCbKMIA HaLiOHANbHMI arpapHUii yHiBepCuTeT
09117, Byn. CobopHa nnouua, 8/1, m. bina Llepksa, YkpaiHa

*HauioHanbHKI1 yHiBEpCUTET BiopecypciB i NpUPOAOKOPUCTYBAHHS YKpaiHM
03041, syn. lepois O6opoHu, 15, M. Kuis, YkpaiHa

AHoTauif. BUKOpUCTaHHS pi3HMX BMAIB HEMTPaANi3ytounx MaTepianis npu BUPOLLYBAHHI CTAaHAAPTHOMO NMOCAAKOBOMO
MaTepiany NicoBUX LepeBHUX BWUIIB BMCOKOI IKOCTi iCTOTHO BM/IMBAE Ha KMUCIOTHICTb cybcTpaTy. ToMy aBTOpamu
CTaTTi 6YN0 NOCTAaBMEHO 33 METY NifibpaT TOpPaHi CybCcTpaT 3 Pi3HMM A03YBAHHSAM HEWTPANi3y4oi CKNagoBoi i
BM3HAUMTK BMIMB iX HA peakLito cepenoBuLla Topd'sHoro cybcTpaty. Y npeactaBieHin cTaTTi HaBeAeHi pe3y/bTati
BMNAMBY HEWTpani3yumx MaTepianis fONOMITOBOro 6OpOLIHA i Kpenamn pi3HUX 003 i3 3aCTOCYBaHHSAM MiHepanbHUX
[06puB. AK HeWlTpanisywumii KOMNOHEHT BMKOPWUCTOBYBANOCA A0NOMIiTOBE 60polwHo pH TopdaHoro cybcrpaty -
6,6 i kpeian — 7,5. BcTaHOBNEHO, WO NpU HeWTpanisauii TopgaHoro cybcTpaTy, CTBOPEHOrO Ha OCHOBI BEPXOBOMO
Topdy dpesepHoi 3aroTieni (pH 2,5) i3 BHeCEHHSM [0M0MiTOBOrO 60poLHa A03aMu 2 -4 Kr/M3 (snnHa eBponeicbka),
3-4,5 kr/M* (cocHa 3BMYaiHA), ONTUMAIbHOI KMCNOTHOCTI MOXHA [0CArTM Yepes Micsub. ABTOpaMu cTaTTi 6yno
3a(ikCcoBaHO 30iNblUEHHS KOHLEHTpaLii BaMHAHOro Matepiany, WO Npu3BOAMTbL A0 30iNMblUeHHS HerTpanisauii
cybcTtpaty npu po3si 2,5 ri 3,0 r Ha 125 r Topdy. Kpawi nokasHWKM NpoLeMOHCTpyBanu BapiaHtTi fo3 1,5-25r
Ha 125 r Topdy npu 7-8-aeHHOMY BMKOpUCTaHHI i Ao3yBaHHi 3,0 r Ha 125 r Topdy Ha 5-6 AeHb y NOpPiBHSHHI 3
KOHTposeM. 36inblleHHs KOHLeHTpaLii Kpeian B HelTpanisytoyomy mMatepiani Big 30 % no 70 % npu3BoauTb L0
6inbL LWBMAKOMY pO3KUCNEHHIO cybcTpaTy (pH 3,2), a Npu NiABULLEHHI A03YBaHHS Kpeiamn 36inbluye HelTpanisauio
cybcTparty. EnektponpoBigHicte cybcTpaTy B L03yBaHHI 6-8 Kr/M® nNpu BHECEHHI Kpeiam i LONOMITOBOrO 6OpOLIHa
36inbwyetbest B 1,6-2,0 i 1,2-1,4 pa3u BignosigHo. MNpy HopMi BHeceHHs! 6-10 Kr/M> YMHUTL MEHWMWI BMMB Ha
3MiHY eleKTPONpPOBILHOCTI BEpX0OBOro Topdy, @ BHECEHHS LOIOMITOBOrO 6opowHa 2-4,5 kr/mM> B Topd dpesepHoi
3aroTiBAi B npoueci HeWTpanisauii He NPU3BOAUTL A0 3MiHW eNekTPOonpoBiAHOCTI TOpdY. 3a3HaYEHi HAYKOBI 3HAHHS
[03BOSISAIIOTL MiAibpaTy HeWTpanisyui MaTepianu NeBHOI KOHLEHTPaALi, Ki LO3BONSTb BUPOLLYBATU CTAHAAPTHUI
NnocafkoBMIM MaTepian €BPOMNENCHKOI IKOCTI | TUM CaMMM 3abe3neyaTb HaNexHyY AKiCTb MalbYTHIX fepeBOCTaHIB

KniouoBi cnoBa: KMCIOTHICTb cepefoBuLLa, MOCALKOBMIA MaTepian, 4ONOMITOBe BOPOLLHO, Kpeiaa, Topd, cybcTpat

Scientific Horizons, 2021, Vol. 24, No. 3

67



