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ESTIMATION OF FOREST SOILS PROPERTIES ON WATER-GLACIAL
DEPOSITS IN DIFFERENT TYPES OF FOREST CONDITIONS
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Haesedeno pezyrvmamu 0ocaioicenv epaHyiomempuuHo2o ckaady ma eémicmy NnONCUGHUX
eneMenmie ceHemu1HUX 20pU30HMIE 0epHOBO-NIO30AUCIUX TPYHMIB, CHOPMOBAHUX HA 800HO-
Nb0008UKOBUX BIOKAAOAX, Y PIZHUX MUNAX AICOPOCAUHHUX YM08. JlocaidceHHs nposoduau y
ceidicux bopax i cybopax nid HacadyicenHIMU COCHU 36UMALIHOI pi3HO20 6IKY. BuseaeHo, uio
OCHOBHA KIAbKICMb KOPEeHie COCHU 38uuaiiHoi ¢opmyemuves 0o eauburu 60—80 cm. Bema-
HOB8AEHO, W0 OinblUll yMic HIMpoeeHy, Kaailo ma eymycy HaKonu4eHo y ceijcux cyoopax
nopieusano 3i ceincumu bopamu. Bucirosreno npunyuients, wo AicOpocAUHHUL nomeHyian
niwanux rpynmie 3 wacom (y npoueci HapocmauHs oiomacu i3 30inbUeHHAM GIKY NiC068020
HACAONCEHHS) Oeuj0 3HUNCYEMbCA.

Karwuosi caosa: nicosi rpynmu, 600H0-160008UK081 6i0KAGOU, COCHOBI NICO8I KYAbMYDU,
Ppootouicms rpyrmy, 0epHo80-nid3oaucmi rpyHmu.

Forest soil cover is in direct dependence
on soil-forming and parent rocks. The region
of Polissia (according to Tutkovsky) can
be divided into three landscapes: outwash,
moraine and end-moraine landscapes. «Out-
wash» landscape was formed by melting gla-
ciers whose powerful streams deposited sand
in the direction of their course. In such a way,
sandy plains were formed. However, different
velocity of streams flow formed sands with
different granulometric composition [1].

Not numerous forest-typological re-
searches (1972-2007) allowed defining the
main quantitative parameters in the system
of «soil- undersoil» [2—7]. It should be noted,
that there were not enough scientific studies
of the main characteristics of forest soils in
certain regions. Research data on the study of
sandy soils formed on fluvioglacial deposits in
the most typical forest conditions of Zhyto-
myr Polissia are given in the paper.
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MATERIALS AND METHODS

The research goal is to define peculiari-
ties of sandy soils formed on fluvioglacial de-
posits in the most typical forest conditions.
Research was conducted in artificial stand
of SE «Luhyny FE» on the territory with
dominating outwash landscapes.

Sample plots were laid out in forest stands
which are homogeneous on their taxation
characteristics. Using the phyto-indication
analysis the type of forest conditions was
identified. Two sample plots were laid out to
gain the objectives of the research: 1% sample
plot — laid out in fresh bory with planta-
tions aged 12—100 years old (No. 14-18);
2" sample plot — laid out in fresh subory
(No. 20-24) with plantations aged 14—
100 years old (Table 1).

The fertilty was assessed by Soil Index
System which includes fundamental soil
characteristics (granulometric composition,
exchange and actual acidity, NPK content,
humus) [8-10].
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Table 1
Taxation characteristics of scots pine culture on sample plots
Noo| mlodk | Somposton | e | e e o | S
Fresh bory
15 19 9Scots pine 23
1Silver birch 6.2+0.28 6.2+0.43 11 78
16 18 9Scots pine 44
1Silver birch 12.9+£0.38 13.7£0.68 11 234
17 41 10 Silver birch 64 18.8+0.29 19.3+0.64 II 423
18 18 10 Silver birch 100 20.1+0.31 29.5+1.20 I 328
Fresh subory
21 30 10 Silver birch 23 9.7+0.20 12.3+0.61 I 165
22 34 9Scots pine
1Silver birch 44 15.1+0.57 17.7£0.76 II 327
23 52 10 Silver birch 63 22.3%£0.51 23.6+1.03 I 521
24 36 10 Silver birch 100 24.7%0.36 31.2+1.04 II 568
RESULTS AND DISCUSSION soils on fluvioglacial deposits. Forest litter of

According to the phyto-indication analy-
sis, it was determined that oligotrophs and
oligomesotrophs dominate on sample plots
No. 14—18 in grassy and shrubby layer; xe-
romesophytes and mesophytes dominate here
to suit water requirements. Thus, fresh bory
(A,) are identified on these sample plots. On
sample plots (SP) No. 20—24, prevailing ma-
jority of grassy species are the representa-
tives of oligomesotrophs and mesotrophs;
such ecological groups as xeromesophytes
and mesophytes dominate here to suit water
requirements. Maximum quantity of plan spe-
cies growing here are the indicators of fresh
conditions. Thereby, fresh subory (B,) are the
edatope of these sample plots.

On the territory of SE «Luhyny FE», gla-
cial deposits are represented by loose clay
sands and loamy sands. Soils on sample plots
are identified as soddy slightly—and soddy
medium-podzolic soils. According to the level
of acidity, soils can be classified as sour soils
(pH=4.2-5.9 in fresh bory; pH=4.1-5.2 in
fresh subory). Fresh bory are characterized by
soddy slightly (medium)-podzolic fixed sandy

2-10 cm thick is formed on these deposits.
Forest litter consists of scots pine needle-foli-
age and its abscission, green moss and grassy
vegetation. The thickness of humus horizon is
of 12.00£2.4 cm. The major portion of roots
occurs in soil layer down to 60 cm.

Soils of fresh subory are represented by
soddy medium-podzolic fixed sandy soils
formed on fluvioglacial deposits. The thick-
ness of the forest litter is the same as in fresh
bory (2-10 ¢m). The density of humus-eluvi-
al horizon is of 5.67£1.4cm. Root-containing
layer is of 0 — 80 cm thick.

In fresh bory soils, the content of sandy
fractions is about 76.0-92.5 %; the content of
pulverescent fractions is about 22,7 %, and the
content of slit fractions is about 6.1%. The
content of physical clay is 3.2—11.8 %. Both in
fresh subory and fresh bory, soil become hea-
vier deep in the profile. It is connected with a
high content of slit particles and, as the result,
with the content of physical clay in humus
horizons which is about 7.2—-10.0 %. Maxi-
mum values of this indicator (10.1-11.0%)
were observed in loamy sand horizons.
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The level of fertility in these soils is low.
Fluvioglacial sandy deposits predominantly
consist of quartz and, practically, do not con-
tain fine-dispersed fractions. Sandy particles
predominate in the composition of soil on
sample plots. Such particles cannot accumu-
late and retain organic mineral compounds.
That is why, fresh bory soils are characterized
by low humus level in upper humus-eluvial
layer (0.88+0.18 %) with its sharp decrease
within the profile. Humus content in soil
humus-eluvial layer in fresh subory is about
1.640.14% (Pic. 1),

Obtained research results allow making
some generalization:

* humus content in fresh bory on fluvio-
glacial deposits is 42—-47 % lower compared
to fresh subory;

* humus content decreases by 60—62 %
in fresh bory and by 63-66 % in fresh subo-
ry from upper soil layer down to the parent
rock;

Soddy-podzolic soils on fluvioglacial de-
posits are also characterized by a low content
of fertile elements in all horizons of soil pro-
files (Pic. 2—4).

The mode of changes of nitrogen and po-
tassium content in separated layers of soil
profiles coincides with the changes of humus
content:

* nitrogen content in fresh bory on flu-
vioglacial deposits is 50-55% lower and potas-
sium content is 37-50 % lower compared to
the content of these elements in fresh su-
bory;
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Pic. 1. Humus content in soddy-podzolic soils
on fluvioglacial deposits in fresh bory and fresh
subory

* nitrogen content decreases by 48—-55%
in fresh bory and by 63-64 % in fresh subo-
ry from upper soil layer down to the parent
rock;

* potassium content decreases by 24—32 %
in fresh bory and by 35-47 % in fresh subory
from upper soil layer down to the parent rock.

Regularities observed in the changes of
phosphorus content (Pic. 3) considerably
differ from previously observed regularities.
Maximum content of this element is observed
in 50-cm soil layer; minimum content is ob-
served in humus-eluvial layer.

Thus, the indices of microelements con-
centration (mg * 100 g ' soil) and humus con-
tent (%) in soil are higher in the conditions of
fresh subory compared with the same indices
in fresh bory. Analyzing the overall profile,
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Pic. 2. Nitrogen and potassium content in soddy-podzolic soils on fluvioglacial deposits in fresh bory

and fresh subory
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Table 2

Correlation coefficient of soil fertility indices and of the age of pine stands

Root-containing soil layer (50-cm) Humus-eluvial soil layer (HE)
Soil fertility indices in types of forest conditions in types of forest conditions
fresh bory fresh subory fresh bory fresh subory

Sand fraction 0.19 0.08 0.32 0.05
Big-sized dust fraction -0.25 -0.38 -0.31 -0.07
Physical clay 0.31 0.96 0.13 0.38
Humus -0.67 0.09 -0.76 0.06
Nitrogen -0.67 0.10 -0.70 0.03
Phosphorus -0.26 0.62 0.24 0.36
Potassium —-0.58 0.58
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Pic. 3. Phosphorus content in soddy-podzolic
soils on fluvioglacial deposits in fresh bory and
fresh subory
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Pic. 4. The change of the content of physical
clay in root-containing soil layer in fresh subory
depending on the age of scots pine culture on
fluvioglacial deposits

the values obtained for all studied indices
(except phosphorus) regularly decrease (by
45-60% on average).

The analysis of soil parameters allowed
generalizing of certain characteristics of soil
and plantations on studied sample plots. Cor-
relation analysis can be used to detect changes
of such indices as the content of sandy frac-
tions, big-sized dust, physical clay, microele-
ments and humus depending on the age of
pine cultures in definite trophotops (Table
2). Our research was performed for the soil
layer, where the major portion of roots oc-
curs (50-cm), and for the upper fertile layer
(HE).

Research results demonstrated that the
content of physical clay was the only granu-
lometric index which showed the increase
in 50-cm soil layer in the condition of fresh
subory. Determination coefficient is — 92.2 %
(Pic. 4).

The only index which showed certain con-
nection with the age of plantations in 50-cm
soil layer on fluvioglacial deposits was the
content of physical clay (phc) (fresh subory):
Yphe(50) (Bo) = 7,19 + 0.02x (Where y e 50y (8,)
— the content of physical clay in 50-cm soil
layer in fresh subory; x — the age of scots pine
culture).

At the same time, just agrochemical in-
dices change in fresh bory on fluvioglacial
deposits depending on the age of stands: the
content of humus decreases in 57.8 % of stu-
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Pic. 5. The change of HE-horizon in fresh bory in fluvioglacial deposits depending on the age of scots
pine cultures: @ — humus content; b — nitrogen content

died samples; the content of nitrogen in 49 %
of studied samples.

The equation of the dependencies of the
given parameters is the following:

yg(HE) (Ay) = =1.05-0. OOSX
yN(HE) (Ay) — =287 -0. 02X

where Yg(HE) (Ay) — humus content in HE-soil
horizon in fres 2h bory; YN(HE) (A, — Ditrogen
content in HE-soil horizon in fresh bory;
YP(HE) (Ay) — phosphorus content in in HE-soil
horizon in fresh bory; x — the age of scots
pine cultures.

Taking into account obtained dependen-
cies, the conclusion can be drawn that forest
potential of sandy soils of Zhytomyr Polissia
is decreasing with time (with the increase of
biomass and the age of forest stands). It can
be explained by the rapid pace of nutrients
absorption, first of all, by tree species, if to
compare with the pace of nutrients release

from initial minerals under the action of abi-
otic and biotic factors. The part of nutrients
is kept in the wood and does not return to
soil with annual abscission. From our point
of view, such assumption needs more detailed
study.

CONCLUSIONS

1. Sandy soils on fluvioglacial deposits are
characterized by higher acidity, light granulo-
metric composition, insufficient thickness of
humus horizon, low humus content and low
content of some macroelements. Nitrogen,
potassium and humus contents are higher in
fresh subory in comparison with fresh bory.

2. Humus and nitrogen contents in HE-
horizon, as well as the content of physical clay
in root-containing soil layer (50 ¢cm) can be
used to analyze forest potential of sandy soils
of Zhytomyr Polissia in fresh bory and subory
on fluvioglacial deposits.
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