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FEATURES OF WATER REGIME OF THE MAIN SOIL TYPES IN KINBURN SAND ARENA

Hard natural and hydro-edaphic factors are restticange of forest species in region and only tpecies — Scotch pine and
Crimean pine can tolerate the extreme of environat@unditions. Soil water regime does not deperlg on rainfall quantity but
also on the water properties of the soil whichudel water capacity, permeability, water lifting aaipy, evaporation and water ab-
sorption capacity. Soil and forest typology dedaips have made at the rate of 1/300 ha. Sixtyfeodst typology descriptions of
Kinburn sand arena have been processed. It's figehtind described in detail the five main soilagpthe most common of which
are sandy sod developed in ancient alluvial depadisand and sod-gley underdeveloped buried itkidail. The samples for water
regime research include the amount of 30 pieceaffferent types of soil, different age in CrimeamdaScotch pine plantations in
rows and spaces between rows. Permeability measaterwere performed in a 10-fold repetition usingteel cylinder height of
10 cm. Cylinder put in the soil in half and filltide rest with water to 50 mm graduations, corredpanindicator showers and me-
asure off full soil water absorption. It's found that field soil moisture was varying between 498®y weight of absolutely dry so-
il. The lowest value of water capacity was recoraedod-developed sandy soils on ancient alluaaldsdeposits, which amounted
to 4.2 %. The intensity of the absorption of watedifferent hydrology sites was distributed in fiodlowing order (highest): very
dry pine forests — dry pine forests — fresh pimedts. Compacting soil in rows affected the ratevater penetration, which in 1.2-
1.5 times increased the rate of water seepage betwavs compared to the series. The results ofofggical studies show that soils
of Kinburn sand arena are relating to the sweat typwater regime where moisture, which is losingugd significantly exceeds

precipitation.

Keywords:genetic soil horizon; water capacity; permeahilitter lifting capacity; evaporation; water absamp.

Introduction . Current "Ukrainian Sahara" — Downdni- pacity typically increases as the number of clatigas in

eper or Oleshkivski Sands is located in the steppes of
Ukraine and occupied about 210 th. ha stretchinggthe
left bank of Dnieper from Kakhovka to the coasttbé
Black Sea in Kherson and Mykolaiv regions.

Hard natural and hydro-edaphic factors (oligotrejtbs
of sand, the large capacity of salts in the sodgfient dro-
ughts and minimum annual rainfall) are restrictadge of
forest species, since almost all plantations asated as
monocultures of Scotch pin®ifius sylvestrit..) or Crime-

the soil. It is known that the field moisture fansls is 4-
9 %, sandy soils — 10-17, slight and medium sandynk —
18-30 and heavy clay soils — 23-40 % by weight lufodu-
tely dry soil. The organogenic horizons contain thest
guantity of moisture. The duff and peat hold maistin 5-
20 times more than its own weight (Agaponov, 2004d-
mid & Raspopina, 2010).

Permeability is the ability of soil to absorb arachwa-
ter from the upper into the lower horizons. Thecpss di-

an pine Pinus pallasiand.amb.), the species that can tolewides into uptake and filtration. Uptake is martiéesby in-

rate the extreme environmental conditions of thgiom
(Vinogradov, 1973; Gordienko, et al., 2002, Sirl@91;
Shevchuk, et al., 2005; Shevchuk, 2002).

Soil water regime does not depend only on rairgaH
antity but also on the water properties of the.sdihter
properties of the soil include water capacity, peability,
water lifting capacity, evaporation and water apson ca-
pacity (Kupchyk, et al., 2007; Gnatenko, et alQ20

Water capacity is the ability of soil to absorb aathin
some moisture (Gnatenko, et al., 2005; Tymosheb$a5).
It is expressed as a percentage of the mass ofiduoie ke-
eping the bulk density (in mm for a layer of soWater ca-

complete saturation of soil moisture, i.e. when pbees is
not completely filled with water, and also includiee
sorption and capillary forces. Filtering occurstla maxi-
mum saturation of soil moisture. Permeability measiby
the height of the water column, which leaked irte boil
over time, and this is called the coefficient dtfition. Per-
meability depends on the texture, content of husulsstan-
ces and soil structure. Water is the better seepirggndy
soils than in clay soils. Permeability of soil sttural is gre-
ater than unstructured. The first study of watkrafiion in
the soil was carried out on the sands of the Freoantist
Darcy in 1854 (Gnatenko, et al., 2005).
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Water lifting capacity (capillary) is the ability the soll
slowly absorbs the water on the capillary gaps unelesi-
on of water forces that is the interaction of watéh soil
particles. The height and speed of the capilldting water
depends on the diameter of capillaries, the thitiney are,
the higher the elevation, and vice versa (Gladuophy-
menko & Lokhmatov, 2005; Gordienko, et al., 2002).

Part of the water that enters the soil evapor&eapo-
ration rate depends on the mechanical and struatora-
position of the soil. Clay and loamy soils with ighhcapil-
larity evaporate more water than light soils sushsand.
Structural soil in compare with not structural ldsgs mois-

The samples for permeability include the amount of
30 pieces in different types of soil and establisba Sep-
tember 2016. Soil permeability was investigatedifferent
age in pine plantations in rows and spaces betwees
within Kinburnsky and Vasilevsky Forestry's belorgito
State Enterprise "Ochakivski Forest Hunting Rangetme-
ability measurements were performed in a 10-fope:tiéon.

These types of soils as swamp loam on ancientialluv
sandy sediments, humus-bog sandy on ancient dllsael
deposits and saltwort average loam sandy occuflyoca
the territory of Kinburn peninsula, but for the qolete
description of permeability soils in Kinburn sanmérsa was

ture. The vegetation reduces evaporation (Druchenkalso taken plots in 3-fold repetition in the oliv#ack alder

1939; Siryk, 1991).

Water absorption is the ability of soil to absorhter
vapor from the air. Water absorption depends ondktire
of the soil and humus content. The more clay pegiin
the soil and humus, the more are water absorption.

and black Locust plantations (Kupchyk, et al., 20Gna-
tenko, et al., 2005; Druchenko, 1939).

Soil permeability was measured using a steel cglind
height of 10 cm (lvanina, 1975; Tymoshenko, 1973)in-
der put in the soil in half and filled the rest kvivater to

The aim of studywas to identify the main variety of soil 50 mm graduations, corresponding indicator shoveers

types, setting power of genetic horizons, featwkewater
regime of the main types of soils in Kinburn saneha.
Material and methods of research The study of forest
sites in Kinburn sand arena was conducted in Jutly Au-
gust 2015 during soil and forest typology expeditaf In-
dustrial Association "Ukrainian state forest prdje&Soil
and forest typology descriptions have made at #te of

measure off full soil water absorption.

Results and discussion Soil and forest typology
descriptions were processed during office work &md
analysis the descriptions was highlighted five mgpes of
soil: marsh sandy on ancient alluvial sand depd@sifshu-
mus-bog sandy on ancient alluvial sand deposits (B)
saltwort average loam (C), sod developed in ancibavial

1/300 ha (Krut & Tymoshenko, 2014). Whereas the-Kinsandy sediments (D) and underdeveloped sod-glagdir

burn peninsula area is 17890.2 hectares where &theaxd
descriptions were studied and worked out.

the black soil ancient alluvial deposits (E). Thewpr of
genetic horizons of the main soil types is showhRim 1.

CcM CM H CM M
01 P HoB0)3 0| s | P ® Ho-02 o
| e % o 3 -l < Hek (034)34 HP,
10! &8 10 el oz 10| B Ho-20020 10 02121
20 s 20| TOA2 50| : 20]
91{0-35)35 30 :
30! B 1 3018 30
40| P 40 HPyl 25931 40| ¢ 2 ap 40
50 | 50 0 < HP(20-58)/38
60 | b) HO B3) 4 - - PP
70 HPq1 35.30)55 70I e . ¥ H,0 65) 60
| 70
80 C) -
o0 80 - Ph(s8-91)/33 80
| X : He g2
100 ERT Ph @o.t01)21 90 =g x e 90 8
a) H,0 (101) 100 i } = e)
‘ ol P
d)

Fig. 1.Basic types of soils in Kinburn sand arena: A -dgamarsh on ancient alluvial sand deposits; B —Usigandy marsh on ancient
alluvial sand deposits; C — saltwort average ldam;sod developed in ancient alluvial sand depdsits underdeveloped sod-gley buried

in the black soil ancient alluvial deposits

Profile of sod-gley soil underdeveloped debt atiemtc
alluvial deposits buried in the black soil reachpedver of

salts complicates the natural absorption and aerati the
soil (Agaponov, 2001; Gordienko, et al., 2002; Bjry

135 cm depth. On humus-bog sandy soil minimum powd©91). To maintain forestry and agricultural preesi, soils

was 51 cm and below this level were groundwatexture
of soil horizons of all types of soils represergad of diffe-
rent fractions with a small proportion of clay. Téteucture
of the upper horizons is Micro structural, lowegranular.
Soil density increases from the upper to the lom@izons,
which is consistent with the data of different auth(Vi-
nogradov, 1973; Krut & Tymoshenko, 2014).

Neoplasm represented in all types of soil in thenfof
soluble salts. Inclusion in the upper horizons bartraced
as the roots of various plants, except humus-margh
swamp-loam soils which include common across girs
of the entire genetic profile. Agronomic characttics of
the soil is low, very little nutrients, the presenaf soluble

require additional agronomic and reclamation atési

Research of field capacity showed that its valumyirsg
4-30 % by mass of absolutely dry soil. The lowestig of
this indicator was recorded in sod-developed sawilg on
ancient alluvial sand deposits, which amounted .®%.
Averaged data of permeability depending on the tyfpsoil
and vegetation structure are shown in the Table.

Analysis of the table data indicates that the sggecom-
position of pine plantations do not significantlffeat the
intensity and time of water absorption by soil.téasl it's
seen the intensity of water absorption by soiltahd age,
type of site conditions and the type of soil.
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Table — Indicators of soil permeability of Kinburn sand arena

Num- .| Time of ab- | Intensity of absorpti{ Time of ab- |Intensity of absorpt|-

ber of TYSF?tGeOf Composition Agaer,s tSO'EL sorption, min on, mm- mift sorption, min on, mm- mint

sample y yp in rows between rows
1 Ag 10 Pine Crimean 53 O 18,4 2,72 17,5 2,86
2 Ag 10 Pine 34 D 16,5 3,02 15,2 3,29
3 Ag 10 Pine Crimean 12 H 20,0 2,50 15,1 3,31
4 Aq 10 Pine Crimean 42 O 26,4 1,89 24 2,08
5 Ay 10 Pine Crimean 24 O 26,2 1,91 22 2,27
6 Aq 10 Pine Crimean 6 D 25,5 1,96 19,6 2,56
7 Ay 10 Pine 49 E 48,0 1,04 40,0 1,25
8 Ay 10 Pine 33 D 44,6 1,12 41,2 1,22
9 Ay 10 Pine Crimean 9 D 42,3 1,18 38,4 1,30
10 B, | 6Acacia 3Maple 1Aldef 40 A 49,0 1,02 455 1,12
11 B; 10 Black Alder 60 B 52,4 0,95 50,1 1,03
12 AoH; 10 Olive 20 C 435 1,15 42,1 1,19

To set the intensity of the mathematical water gitso Water lifting capacity of soil is characterized high
on on the type of forest site quality indicatorehmround speed and height of elevation. The highest heifltader
Ao, A1, Ay, By, Bz and AH; were transformed into quantita- elevation is marked on 0.5 meters in saline soisliom
tive values that become 10, 20, 30, 40, 50 ance§pecti- sandy loam and sod-gley underdeveloped buried én
vely. The relationship between the intensity of alvsorpti- black soil. In sod-loamy soils developed in anciaihivial
on water and forest type of site express by polyabm sand deposits the rate of water elevation was hidfus ra-

functions with high degree of approximation. Thadt
onal dependence of water absorption according dadlwvs
and between rows of different sites is describedobyulas
land 2.

y =0,00152- 0,1329+ 3,9101R?=

y=0,001%2- 0,1569+ 4,6324R?=

0,94
0,9.

1)
(2)

Graphic interpretation of the dependencies is shown

Fig. 2. Data of Fig. 2 shows more intense manifesteof
permeability between the rows, and very noticeablthe
poor forest site. For example, in a dry pine foraggnsity
of permeability reaches a maximum between
3.31 mmmin™ and in row 3.02 memin™, while in the fresh
pine forest these figures are — 1.30 and 1.18mint cor-
respondingly. In the wet pine forests soil absorptinten-
sity throughout the area of supply of seedlingsalimost

identical 0,95-1,0 mrmin™. The intensity of the absorption
in transition forest site M; depends on the area of suppl

and reduces to 1.15 mmin™.
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=) ‘

=] [ f

S 3,00

8 .5 3 | 1
S8 ; betwen rows
S £2,00 ‘ /

ZE | 4

% in rows

2 1,00 |

A, A, B, B, AH,

Type of forest site
Fig. 2. The intensity of the absorption of rain dependindorest site

A,

The intensity of the water absorption in differbgtiro-
tops is distributed in sequence in descending oxeey dry
pine forests — dry pine forests — fresh pine farest all
plots water in 1.21.5 times faster impregnates tht soil
between rows in comparison with the rows.

Results of permeability soils show that all soffetien-
ces relates to the medium permeable soils as ther figr
the first hour is held from 5 to 15 cm. This is kiped the
lowest structure of sandy soil and the consequeguitirse-
epage of water into the soil and wicking.

ising the height of water reaches only 10 cm ofjhei
The ability of evaporation is least at sod-devetbpe-
cient alluvial loam to sandy sediments. Evaporafi@m

the soil is increased on saline soils medium husansly

marsh on ancient alluvial sand deposits.

The value of soil water absorption is not consténis
affected by temperature and humidity. The higherhmi-
dity the more is water absorption. At full satuoatiof air

with water vapor the upper limit of water absorpti@ac-
hes and it is called maximum of water absorpticesdrch
rowdygroscopic most popular sandy soils of Kinburndsare-

na showed that the smallest size (0,53,3 %), ithrea a
sandy turf-developed in ancient alluvial sand d@&pasnd
the largest — in saline soils medium sand loamb6(3,46).
Thus, the results of hydrological studies argue $ods
of Kinburn sand arena relate to perspire type aeweegi-
me where moisture, which is losing by ground sigaiitly

Yexceeds the precipitation.

Conclusions According to research of 60 soil and fo-

rest typology descriptions for Kinburn sand arenagor
soil types are identified, the most common of whaile
sandy sod developed in ancient alluvial depositsafd
and sod-gley underdeveloped buried in the blackasuii-
ent alluvial deposits.

Established, that the field water capacity of saities
between 4-30 % by weight of absolutely dry soileTb-
west value of this indicator was recorded in sodettsped
sandy soils on ancient alluvial sand deposits, Wwhimoun-
ted to 4.2 %. Composition of species of pine plamts is
not significantly affect the intensity and time whter ab-
sorption by ground.

The relationship between the intensity of the ajtson
water and forest type of site express by polynoruiatti-
ons with high degree of approximation. Water in thess
quickly penetrates the soil than between rows alviery
noticeable in the poor site conditions. The intgnsi the
water absorption in different hydrotops distributesdes-
cending order as follows: very dry pine forestsry pine
forests — fresh pine forests. All plots in rows &rain
1.21.5 times faster impregnated into the soil camegbao
the spaces between rows.
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Research of soil hygroscopic is showed that thdlesta  podarstvo'[Project of management and development of forestry o
value (0,53,3 %) it reaches a sandy turf-developedent State Enterprise "Ochakivski hunt forestnitpin: Lisproekt, 208
alluvial sand deposits, and the largest — in saloits medi-  P- [in Ukrainian].
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Hayionanenuii ynieepcumem 6iopecypcie i npupoodoxopucmysanns Ykpainu, m. Kuie, Yxpaina
OCOBJIMBOCTI BOJHOTI'0 PEXXUMY OCHOBHMUX THIIIB I'PYHTIB KIHBYPHCBHKOI IIIIIAHOI APEHU

OmnpanpoBano 60 rpyHTOBO-TicoTHoNIOTiYHMX onuciB KinOypHchkoi minianoi apeHu. BusiBiieHo i neTaibHO 0XapakTepr30BaHO
I'SITh OCHOBHUX THIIIB TPYHTIB, HAWMOUIMPEHIIUMU 3 SKUX € NTEPHOBUI PO3BMHEHMH CyMilllaHUH Ha JaBHBOATIOBIAILHUX MilaHUX
BiJIKJIQJICHHSIX Ta JE€PHOBO-CIA00PO3BUHEHMIT INIEHOBHIT HA TOXOBAHUX YOPHO3EMHHUX IPYHTaX. BeTaHOBIEHO, 1110 1M0JILOBA BOJIOTOB-
MICT IPYHTIB 3MiHIOEThCs B Mekax 4-30 %0Bin Baru abcoOTHO cyxoro IpyHTy. HaliMeHie 3Ha4eHHs [Iboro MoKa3HuKa 3adikcoBaHO
y JA€PHOBO-PO3BUHEHUX CYIIIIAHUX IPYHTaX HA JAaBHHOATIOBIAILHUX MIlIAHUX BilKIaJICHHSX, sIke cTaHOBWIO 4,2 %.IHTeHCUBHICTH
MOTJIMHAHHS BOJY B Pi3HUX IirpoToNax po3noiiuiacs y Takiil mociiqoBHOCTI (3a 3MEHILEHHSIM): JyKe Cyxi 6opu — cyxi 60pu — CBi-
i 6opu. YIIiTBHEHHS IPYHTY B psifax BIUTMHYJIO Ha IMIBUJIKICTH BOJOIIPOHUKHOCTI, sika y 1,2-1,5pa3a nepeBuiiryBana Moka3HUK Mpo-
COYYBAaHHS BOAM Y MDKPSIISIX HMOPIBHSHO 3 psimamMu. Pe3ynbTaTl riapoioridHux JOCHikeHb mokasand, mo rpyHTa KinOypHcbkol
nilaHoi apeHu HaleXkaTh J0 BUITITHOrO THITy BOJAHOTO PEXHUMY, JI€ KiJIbKICTh BOJIOTH, SIKY BTPAya€ IPYHT, 3HAYHO MEPEBUIILYE Killb-
KiCTh OMaJiB.

Knwuogi cnosa: reHeTUYHI TOPU30HTH; BOJIOTOBMICT; BOJAONPOHUKHICTh; BOAOMIIHIMAIbHA 34aTHICTh, BUIIAPOBYBAHICTb, Iirpoc-
KOMIYHICTB.
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Hayuonanenouil ynusepcumem ouopecypcos u npupooononvzoganus Ykpaunwl, 2. Kues, Vkpauna.

OCOBEHHOCTH BOJHOI'0 PEXKMMA OCHOBHBIX TUITOB I0YB KWHBYPHCKOM INMECYAHOM APEHEI

O6paboransl 60 MOYBEHHO-TECOTUIONOTHYECKIX onrcannii KuuOypHckoli necuaHoit apeHsl. BrisiBieHO M mOApOOHO OnmmcaHo
5 OCHOBHBIX THITOB NOYB, HAMOOJIEE PACTIPOCTPAHEHHBIMH U3 KOTOPBIX SIBISIIOTCSI IEPHOBBII Pa3BUTHINM CyHecUaHblii HA IPEBHUX TeC-
YaHBIX OTJIOKEHWUSX W JCPHOBBHIM CIa0Opa3BUTHI INIEeBOi HA MOTPEOSHHBIX YEPHO3EMHBIX MOYBAX. Y CTAHOBJIEHO, YTO MOJIEBAs
BJIQXKHOCTB TOYBBI KoJiebiercs B npenenax 4-30 %ot Macchl aOCOMOTHO cyXoii 1ouBbl. HauMeHblee 3HaueHHe JaHHOTO 1oKa3are-
15 3a)MKCHPOBAHO B JIPHOBO-PA3BUTHIX MECUAHBIX 110YBAX HA JPEBHEAUIIOBUAIBHBIX MECUAHBIX OTIOKEHHUSX, KOTOPOE COCTaBUIIO
4,2 %.VIHTeHCUBHOCTD TOIVIOLICHHS BOJbI B Pa3HbIX TUIPOTOMNAX paclpe/iesieHa B cleayromeM nopsake (o yobIBaHHIO): OYeHb Cy-
xue 6opbl — cyxue 60pbl — CBeXHUE OOpPBI. YIIOTHEHHE TIOYBBI B PsiJaX MOBIMSIIO HA CKOPOCTh IPOHUKHOBEHHMS BOJIbI, koTopas B 1,2-
1,5pa3a mpeBblmana mokasaTeib MPOCAYUBAHMS BOJIBI MEXKTY PSAaMU 10 CPABHEHHUIO C aHAJOTUYHBIMU TOKa3aTelsIMU B psaaax. Pe-
3yJBTATHl THAPOJIOTUUECKUX MCCIEN0BAHMI MOKa3any, 4To 1mouBbl KHHOYpHCKO# nmecyaHoif apeHbl OTHOCSATCS K BBITIOTHOMY THUILY
BOJJHOTO PEXKHMa, TA€ KOJIUYECTBO BIIArd, KOTOPYIO T€PSET M0YBA, 3HATUTEIHHO MPEBBIIIAET KOJTNIECTBO OCAKOB.

Knrouegvie cnosa: reHeTHIECKUE TOPUZOHTBI, BIarOEMKOCTh, BOAONPOHHUIAEMOCTh, BOJONOABEMHAS CIIOCOOHOCTD, UCIIAPEHHUE;
TUTPOCKOIINYHOCTb.
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