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FOREWORD

Creation of “The Red Book of Soils of Georgia” means to input all soils which are distributed in
Georgia, however the country like Georgia, has small landed territory because of the soil has pu-
blic-agriculture, scientific and historical meanings. “The Red Book of Soils of Georgia” has a special
meaning, where will be introduced all distributed soils in Georgia. They need special warning and
protection, however in fact they are under the risk of degradation.

Creation of “The Red Book of Soils of Georgia” will facilitate protection of soils as one of the
valuable and practically non-renewable resource.

The Red Book of soils gives opportunity to create new qualitative legislation base for protection
of soil diversity.
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CHAPTER |
THE RED BOOK OF SOILS OF
GEORGIA AND ITS MEANING

The soil as a result of joint influence
of biological and geological occasions,
presents a special component of ecosys-
tem, like in nature and in human society
which has a great role.

By another technological and artifi-
cial opportunities, the humanity can not
feed human society without soil.

For agricultural producing the soil is
the main and special opportunity.

By the rational land use, which indi-
cates high culture of farming, supposed
to be reached the maximum vegetation
of the plant and supposedly, harvested
of high and qualitative yield.

The soil has much bigger role in the
nature. The soil is the source of the life
and this is the result of influence of vital
processes, this leads a special role of the
soil in the biosphere. The soil is natural
body, where goes utilization process of
waste, disintegration and convention by
human activity.

Unfortunately, during last centuries
the progress of increasing of scienti-
fic-technical issues and its negative
influence firstly reflected on the soil it-
self. Decreased arable lands, increased
areas of soil cover, which changed by
raw materials, year-by-year increasing
pollution by pesticides, by fertilizers,
heavy metals, increased irrigation and
especially, water and wind erosions.
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GO0 © SbamadnMa 33mg3980Lb Laggmdzgmby,
mdmob dobgogoms gobboyymos boswagqdol
©9a6Mo@5(300b 353m3B3q30 30bybgdo s dson ©s-
330L 2mbabdngdgdo.

boswagol Boogmn Bogbo Ladmemadsl odemgzs
3q04865L batnbbmdMngam sbammn Ladsmormgdtngn
3aBs Bosag M 3Magemangmmgbgdab ma3g0lb mzam-
LadEELOo. boswsggdal Baoogma Bogbol 3g9436abaols
3gbademgdgemas Mo dofMomswn 8ngmBnl gsdmymaegs:
1. Booygmao Bogbol dofomswn mdagd@qdal — g@o-
mmba@o, 0dg00m0, MbogsrmmMa s gobsmamnmgdal
3065b Bobmemn bossegqdal godmgmagbs, Gmdmgd-
Loz goohbosor domsmn badgzboghm, 3Msd@nsmma,
dombggmmo s abGmMomma 360d36qmmds; 2.
58 boomaggdal o330 dgbadedabo Ladstomgdtngn
©m39396@s(300L goxmm@m3gdom, Mmdmal bagmd-
300b9G bosrsggde ogBorogmar i3me 0gbgds
a5bs0amMqdabash, pgaewszonb asd8mdbzg30 3Gm-
39L9d0bash (s306dmMads, 3d9bqgdemmds s Lb3.).

boowaggdal Boomgmo Bogbal 894360L gFo-gGomn
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By the worst understanding, with
weak popularization and less conside-
ration of the whole danger of the issue
related to alarming condition caused
by other reasons in relation to soil re-
sources.

For qualitative developing of soil re-
sources and their sustain use, is directed
to soil protection.

Creation of “The Red Book of Soils of
Georgia” will facilitate protection of soils
as one of the valuable and practically
non-renewable resource. In the last pe-
riod, high attention is payed to creation
of Red Book of Soils and addressing all
relevant problematic issues connected
to characterisation of soils that compri-
se Standard, Rare, Endangered to be
destroyed or Extinct groups. Materials
presented in the Red Book have been
gathered by multiyear expeditions and
analytical researches. Results of causes
of degradation of soils and approaches
of their protection are presented.

“The Red Book of Soils” gives ability
to create new legislation base, for pro-
tection of soil diversity. For creation of
the book two main approaches can be
determined: 1. Identification of the main
objects of the book — Standard, Rare,
Unique or Endangered to extinction that
have high scientific, practical, biospheric
and historic importance;

2. Protection of these soils based on
creation of relevant legislative document,
allowing to protect soils from destruction
and degradation processes (pollution,
construction, etc.). One of the most im-
portant basis for creation of the Red
Book of Soils is sharing of experience
from creation of The Red Book of Plants
and Animals. As it is well known, the
plant/animal red book is about species
that are Endangered with high risk of
extinction in the wild. For protection of
these species it is important to know
current condition of populations. This
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was the reason for creation of “The Red
Book of Georgia”, where Endangered
species of plants, mammals, birds,
reptiles, amphibians and fishes were
included. Its main goal is to ensure pro-
tection and restoration of endangered
varieties and conservation of species’
diversity and genetic resources on the
territory of Georgia. The aim was to crea-
te similar book for soils as well. But the
full analogy of the book, is not possible
to create, because of specificity of soil
formation factors, diversity of soils and
anthropogenic factors affecting on it.
Working on issues related to pro-
tection of soils became active from the
second half of XX century when rapid
degradation processes of soils were
observed. Especially, erosion and po-
llution on regional and global scales.
During identification of soils, that need to
be protected, it is important to consider
three categories: Natural (uncultivated),
Used by humans and Cultivated e.g.
high fertility soils that were formed under
influence of rational land use. Coming
out the fact that for uncultivated soils
effect of changes in soil properties are
high by human influences, in the book
must be introduced soils, that are under
risk of abrubt change, degradation of
vanishing. The main goal for protection
of such soils is conservation of diversity
of natural soils, structure of soil cover
and their bio-communities. It is still very
hard to identify all Rare and Endangered
to vanishing soils, because for Natural
soils, reasons for that can be different
factors: erosion, sealing, pollution, etc.
In terms of protection, no less impor-
tant virgin soils, which less affected
anthropogenic pressure, meanwhile,
such territories can still be affected by
different degradation processes (de-
pletion, permafrost, salinization, etc.).
Since existence of civilization, because
of degradation, humanity has already
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lost more than 2 billion hectares of fertile
land. The Red Book of Soils represents
bases of protection of soils, that are
affected by degradation and could be
vanished. The goal for its creation is:
assessment of levels of degradation
of soils, raising awareness and paying
attention from society to soil protection
issues, that can guarantee sustainable
functioning of ecosystems.

Creation of the Red Book is impor-
tant for development of soil protection
and degradation issues soil resources
for its practical use are under the diffe-
rent treat. Intensive activity of humans
(technogenic, agricultural, recreational,
etc.) leads their degradation.

The sustainable management of soil
resources linked to protection strategies
and operative procedures.

The most important global treatment
is considered: erosion, pollution (local
and diffusive), organic matters and loss
of biodiversity, pressing and worsening
the physical features, flooding and lands-
lides, process of dense, industrial and
construction of the city.

The objectives of the book are mainly
united into following groups: 1. Rare e.g.
raritet soils, that occupy relatively small
area; 2. Unique soils that have significant
scientific and historical meaning; 3. Stan-
dard e.g. non-transformed soils that are
characterised by more or less complete
relevant natural features of taxonomic
units of a classification system (type,
subtype, family, etc.) The red books also
comprise soils that are endangered to ex-
tinction and need real protection because
they are affected by significant negative
agrogenic or technogenic effects.

In the Red Book of Soils of Georgia
there could be apply natural and cul-
tural soils, which are under the risk of
degradation.

Working on “The Red Book of Soils
of Georgia” goes through following sta-
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ges: Processing of concept of the book;
Creation of list of the objective Standard,
Rare and Unique soils; Morphological
and results of analysis of the soil profiles
that are based on field works according
to the WRB standards.

For creation of “The Red Book of
Soils of Georgia” that is being conducted
by financial support of Shota Rustaveli
National Scientific Foundation of Geor-
gia (SRNSFG) (State Scientific Grant
Competition, current project, 2016 con-
tract Ne AR216726).

The research investigates mainly
undisturbed, natural dominant soils from
West, East and South Georgia.

For Georgia, as a small area coun-
try, it is very important to popularise
and protect land resources, that will be
facilitated by creation of the Red Book.

The main arguments for creation the
book are: Attracting society’s attention
to the importance of soil cover; Raising
educational/awareness and informatio-
nal levels regarding soils; Identification
of the main reasons for soil degrada-
tion and threats; Recommendation for
creation legislative base for protection
of the soils.

Georgian law from 12" of May 1994
“About Land Protection” considers in-
dividual restrictions that aim to protect
soil and preserve its unity and fertility.
According to the law actions that cau-
ses worsening of soils’ properties and
degradation are not allowed. Georgia is
mountainous country and 53.6% of its
territory is covered by mountains, 33.4%
by foothills and only 13% by lowlands.
Because of that, area of non-arable
lands is very small. Georgia is small
land country. Per person is available only
0.64ha of agricultural, including 0.14ha
arable lands. All land owners must use
their lands properly and purposeful, all
agricultural areas must systematically be
improved and must not be reduced. Res-
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pectively, all landowners must conduct
agrotechnical, meliorative, anti-erosion
measures for conservation of soil fertility
and ensuring rational use.

In The Red Book of the Soils of
Georgia there are three groups of soils:
Standard, Rare and Unique or Memo-
rial. It must be mentioned that there are
no internationally agreed standards for
classification of soils for a Red Book
and in the book of Georgian authors
went partially to subjective selections,
but experiences of other countries were
taken into account. We share the idea
that in Rare group must be united such
soils, that occupy small area, but for
additional criteria we consider, that soils
in the Rare group also have scientific
and practical meaning.

Unique soils are united into separate
group, mainly, according to principle:
they are unfavoured with their exotic
morphology.

Iniquity is determined by specific
factors of soil formation and/or special
scientific/historical meaning (soils at
archeologically sites, objectives of long
term scientific experiments, memorial
meaning, etc.) In the groupings, presen-
ted in the article, we prefer memorial
side and include in the Unique group
soils, that have historical meaning, be-
cause they were first described and
separated as independent genetic types
in Georgia.

Standard soils in the most cases
are characterised by the most perfect
expression of special features of soil
systematics’ taxa. In “The Red Book
of Soils of Georgia”, we consider soil
type as such systematic taxa. Therefore,
in the research area in Standard soil
group we unite dominant soil types that
preserve features, characterised for the
type in general the most.

In the book we do not have separate
group for Endangered to vanishing and/
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or vanished soils that are mentioned in
other Red Books.

It is hardly observable processes
of vanishing of soils and together with
it ecosystems. Therefore, their obser-
vation (as results of monitoring the de-
gradation processes are available and
observable later and not instantly) and
scientific examination needs long period.
It is remarkable that in Georgian soil co-
ver we get across relict soils, as well as
buried soils of different ages (Cinnamo-
nic soils with red horizon, inappropriate
thickness of Ornstein layer to age of
Yellow podzolic soils, etc.) that suppo-
sedly underwent significant influence
from natural (bioclimatic, geologic) fac-
tors and practically are under threat of
vanishing or have already vanished.

Unique/Memorial soil group is repre-
sented by three types of soils: Cinna-
monic, Meadow cinnamonic and Yellow
brown forest. Three of them have special
memorial meaning. Firstly, it was des-
cribed in Georgia, as an independent
type of genesis and only after that they
received the recognition by the world
scale.

Rare soil group belongs: Rendzic
Red-called “Terra Rossa”, Mountain
meadow humus illuvial, Brown forest
black, Andosols.

In Standard group belongs: Red,
Yellow, Yellow podzolic, Yellow-gley
podzolic, Brown forest, Grey cinnamo-
nic, Meadow grey cinnamonic, Black,
Mountain forest meadow, Saline and
Alluvial soils.
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CHAPTER II
THE MAIN OBJECTIVES OF THE
RED BOOK OF SOILS OF GEORGIA

Thus, the main objectives of “The
Red Book of Soils of Georgia” are:
soils united in Memorial group of soils
which are determined with special
historical meaning. Unique, Rare e.g.
raritet soil group, that occupy small
area, have limited occurrence, original
profile and scientific and practical
meaning. Standard group, that relatively
completely characterize the biggest
taxonomic unit — type.

[1.1. MEMORIAL SOILS

I.1.1. Cinnamonic Soils
(Chromic, Calcaric, Humic,
Eutric Cambisols)

In Georgia the total area of
Cinnamonic soils is 4,8% (311600ha).
They are distributed in East Georgia
in the subtropical forest steppe zone,
mainly between 500m (700m) and
900m(1.300m) a.s.l. At its lower borders
there are meadow cinnamonic, grey
cinnamonic and black (plain) chernozems,
at the upper border brown forest soils.

Cinnamonic soils are formed under a
dry subtropical climate with warm, almost
snowless winters and hot, dry summers.
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bmagbamo gmEmBs305d0, bmemm bymagbnsb — 3mb-
ammdgMo@gdn, 308593980 s JoMg3gdn. edMg30
BgMEMdgd0 ©s dmgoggdo 3o sermzombgdom M0l
BoBmmaqboemn. yogabgg@o Bosoggdal sGgsmal
303580l 0030b9dMgds, Jobgdals MMz gbGnsba
3900mb330b LndwnEMal asdm, bgmb NbymdL o6-
dmbs@gdnm dwowsmn gsdmxzoGoelb Jgddol Bocdm-
4365b. dmbgdmngn d(3096sMgmemmds bamdmmagbamons
sMomemo 39hbgMmgdom s Fqbbamgdnom. yosgabygMa
Boowaggdol sMgomal awo bsboemn smz0bgdmemns
©5 5Mbgdmmo @obodsx@gdn 003l domnsbaw
3borM3mg gbgyema babnsmabes.
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30030m3gd3gmds: Loggams, b.b.co. 13008,
N 41°36.928’ E 043°00.476’

M9mnggn: Bgmomdal doMo

33963 gemo bagstn: 3gmGan JbgHmaggodmma
3(39boMgqd0 — dgdgn s 30

6030053656:3m3Jdbgma Jobo: qmmzonco Bo-
396980

A—0-100L3 — 10YR3/2, 8o (33cmm356-3m3Em3560,
@0bbatn, ggbzgda 39360, Bnman boMbs@o dg36n,
3336030, dbyal 10% HCl-0b dmddgqdnm, gomabgms

®56sM3bMdomo;

naan
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The average temperature is 9,3-12,5°C.
The duration of the vegetation period
is about seven months long. The
sum of active temperature fluctuates
between 2.800 and 3.800°C with an
annual average precipitation between
300 and 800mm. It is Mentionable two
maxima at the end of spring and at
the beginning of autumn. In the cold
period the precipitation is very low.
The annual humidity coefficient is 0,5-
0,8. As a result, the soil water regime
is impermacidic, i.e. the evaporation
exceeds the precipitation. The biggest
part of soil formation is related to erosion
processes. In some areas the relief is
represented by forms of landslide. In
many places the slopes are crossed by
much quit large widness gorges. The
geology of the north-western part of the
region consists of paleogen sand clay
and volcanogenic formations, but from
neogen also conglomerates, sandstones
and limestones. Steep slopes and
planes are presented by aluvions. Due
to the climate and parent rocks rich in
bivalent cations, carbonate layers are
developed. The vegetation consists of
dry forests with predominant oaks. The
large area of Cinnamonic soils used by
the landscape is almost completely of
antropogenic nature.

CHARACTERISTIC OF SOIL

Location: Sapara, 1300m a.s.l.,
N 41°36.928' E 043°00.476’

Relief: bottom of slope

Vegetation: xerophytic vegetation:
Christ’s thorn, Jerusalem thorn (Paliurus
spina-christi) and Juniper

Parent material: Delluvial deposits

A — 0-10cm — 10YRS3/2, granular-
crumby, loamy, abudant roots, abundant
pebbles, dense, effervescense with 10%
HCI;
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CHAPTER II
THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

AB - 10-2203 — 2,5Y4,5/2, 856 (330mm356-3md@mge-
B0, 8gbggda, bofmbo@n, Mabbstn, d(30Mg Memmgbmdam
CaCO, 3mbgmgngdo (White Page N/9,5), dmogm
domob 10% HCl-0b 3mddgmgdom, gomsbgms bamgmo;

B, — 22-40L3 — 2,5Y5/2, 3mI@m3560, mabbaoo,
336omon, 3md3z3603m, Bqbaqgdo MG, boMbsgoa,
CaCO, 3mbgmgzngdo 3m@o (White Page N/9,5),
dmng® domob 10% HCl-ob 3mJ3gmqdnm, gosbgems
®5bsMdbmMdncn;

B, — 40-60L3 — 2,5Y5/3, 3MI3@m3zobn, mobbatin,
3md33603m, Bgbggdn gemgmmo, 3dGsmo, 3g36ns
CaCO, 3mbgmgngdo (White Page N/9,5), dmog
dbmolb 10% HCI-0b 8mgdgoqdom, gosbgms osb-
omdbmdnomo;

BC — 60-95L3 — 2,5Y6,5/2, 3138 m3560, cnbbsto,
3md 33603m, 33Gaemo, bombadn, gfmgmmo ggbzgdo,
CaCO, 3mbgmgngde (White Page N/9,5), dmogM
dbmol 10% HCI-0b 8mddgwgdoon.

Boosgn babosmwagds 39@sdmEgmm 3mGndmbEdn
3om30930L 3oMdmMboGolb 3mbzhgzngdal megfmag-
so. bgbdor &89 &ad9 @ dmegh $adg Mgod-
3000 (pH =7,97-8,6), 3cnoboddals ¢ g350mds Bocsmns
> 1003 bossgdo (330mmgdamal 31,78-35,4834.
9d3--0b GoMamaqddn. Jmsboddmmon gmdggdnrsb Ca
3339060@ domdmdlb Mg. 3mdnbolb dogLodsmyn
omEgbmds 2,82% dgoagblb o Lowm@dgdo msb-
omMdbmdom 3(30Mads. o300l JoMdMbaEal
omEgbmds bomM8nm 3mM0dMBEGddn 33350Ma©
3@ 9emmdlb. 894sbozmfo Jgoagbormmdom 3Mmgga-
mob 393qbmzebo 3mE0DmMbBdo Ladmsemm mob-
6oL 8093103698006, Loe@8930 GaDogHEo cmnbals

- e A e N e O

boggomob dosdmgda (sboemzobob dnborzodocroBgdo)
EnWvirons of Sapara (Akhaltshikhe munitipality)

yog0bggmo bossgn
Cinnamonic Soil

AB—-10-22cm —2,5Y4,5/2, granular-
crumby, roots, skeleton, loamy, few
CaCOQ,concretions (White Page N/9,5),
strong effervescense with 10% HCI;

B, — 22-40cm — 2,5Y5/2, crumby,
loamy, dry, slightly dense, few roots,
skeleton, few CaCQO, concretions (White
Page N/9,5), strong effervescense with
10% HCI;

B,..— 40-60cm — 2,5Y5/3, crumby,
loamy, slightly dense, singular roots,
dry, abundant CaCO, concretions (White
Page N/9,5), strong effervescense with
10% HCI;

BC —60-95cm —2,5Y6,5/2, crumby,
loamy, slightly dense, dry, skeleton,
sprase roots, CaCO, concretions (White
Page N/9,5), strong effervescense with
10% HCI.

The profile is characterised by
accumulation of metamorphic calcium
carbonates.

The profile is characterized by weak
alkaline, alkaline and strong alkaline
reactions (pH —7,97-8,6), absorption
capacity is high and in 100g. of soil
fluctuates between 31,78-35,48 mg
equivalent. From absorbed bases Ca
predominates Mg. Maximum content of
humus is 2,82% and decreases in lower



gMdg(300L Mom@gbmds oG memmdl s dgdsboznin
dq00a960mmds brgds 3dndg cnbbota. mgdob ggMsd-
(3000 398(339emmds 3Gmggnenb Lom®gdo dgwsetigdom
LEddaEEns. <0,00133 gMogznnl Momegbmds 17-
20%-b, ggabognMa mobab BoBnmos3qdolb dqd(339emmds
— 40-47% 3q500a960.
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330m3EdsMgmda: (36900 Ganmbo, bmgg. Jot-
bsbo, b.cb.gg. 4829, N 41°49.944' E 044°43.075'

Mgmogge: ggHomdab dofn

33963 gemo bagstn: 3gmGan JbgHmegodmma
3(39bogqdn: dgdzn s g

60300536563m3Jdbgma Jsbo: qmmzonco Bo-
396950

A" — 0-20b3 — 10YR3/4, 3o (33cmmM396—3M3Bm-
3960, @0bboMn, boMbs@o domnsb (3m@os, 83Msema,
dmd33603m, Bgbagdo oEa Mommgbmdaom, dmagH
3d030b98L 10% HCl-0b 8mgdgoqdoo;

A" — 20-3003 — 10YR3,5/4, 338 m3560, mabbatin,
bobs@o (3m@os, 33Gsemn, 8336030, 3060l mzmgda
(5Y8/2), 3gbzgdo (3m@s, dmog® dndnbgdl 10% HCI-
ob 3mgdggdoo;

AB — 30-5003 — 10YR4/4, 30038 m3560, mobbatin,
bobo@o (3m@os, 3dGaemn, 8336030, 3060l mzmgda

Jotbsbob 80bsdmgdn (3369000l dxbocz0dsrmaBgdo)
Environs of Karsani (Mtkheta munitipality)

naan
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part. Content of calcium carbonates
abruptly increases in depth. According
to texture humus horizons have medium
loam, in depth content of physical clay
and texture becomes heavy loam.
Content of clay fraction in depth is
relatively stable. Content of <0,001mm
fraction is 17-20% and physical clay
particles are 40-47%.

CHARACTERISTIC OF SOIL

Location: Mtskheta district, village
Karsani, 482m a.s.l., N 41°49.944’
E 044°43.075’

Relief: Bottom of a slope

Vegetation: Secondary xerophytic
vegetation: Paliurus spina-christi Mil.,
Juniperus

Parent material: Deluvial deposits

A’— 0-20cm — 10YR3/4, granular—
crumby, loamy, very few rock fragments,
dry, slightly dense, abundant roots,
strong effervescense with 10% HCI;

A" —20-30cm — 10YR3,5/4, crumby,
loamy, few rock fragments, dry, dense,
lime concretions (5Y8/2), few roots,
strong effervescense with 10% HCI;

AB — 30-50cm — 10YR4/4, crumby,
loamy, few rock fragments, dry, dense,
more lime concretions few roots, strong
effervescense with 10% HCI;

B — 50-90cm — 2.5YR7/3, crumby,
loamy, lime concretions, very few roots,
cool, slightly dense, strong effervescense
with 10% HCI;

BC, — 90-140cm - 2.5YR 7/6,
crumby, (dusting can be observed),
loamy, lime concretions, friable, strong
effervescense with 10% HCI.

The profile is characterized by
accumulation of calcium carbonates in
metamorphic horizon. The profile has
weakly alkaline and alkaline reaction
(pH — 7,75-8,45), absorption capacity is
high and in 100g. of soil fluctuates 33,78-

21
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3@ ymmdlb, 539b3g80 (3M@s, dmng® dadnbgdl 10%
HCl-ob b8mgd3ggdnom;

B — 50-90b3 — 2.5YR7/3, 3m3@m3s60, cabbsto,
3060l mgmgdo, gabzgdo dogmnsb (3m@Es, gfnemo,
3m3d33603m, demogd dadabgdl 10% HCI-ob 8mddg-
©qdoo;

BC,— 90-14003 — 2.5YR7/6, 3d@&m3sbo, (390dRby-
35 3598396M05670s), mnbbatin, 3060l mzmgda, dmeb-
3096m, demoge d0dabgdlb 10% HCI-ob 3mddgmgdoo.

3Omgnemo bsbosmmads dg@&odmMgme 3mn-
BmbGdo 3ormz0mdab 3oMdMbaGob 3mb3Mma30gd0l
ogMm3qd00.

3Emgnman bobosomgds LybGew GG ©° &dg
tgodiono (pH — 7,75-8,45), dosbongdalb §g3o00m-
ds domomons s 1003 Boswsado (335mgdomdl
33,78-36,8433.943.-0b ggoMamgddn. dmsboddmma
%dggd00sb Ca 3339mMom Fofdmdl Mg. 3Mmggaemo
0M3o 393LaMgdagmos, 3ndnbaol dojbodsemo
omEqbmds 4%-b 5mbg3b s Loe@3gdn 330MLgds.
3930990L 39M3MBsB0 Godbotmgds BgwsdnMnwsb-
39 © 3obn BomEabmds LomMBnm 3mENd™BEEgddn
3330005 do@memmdl. 894sbozmMo dgmaqboemmadal
dabgogom 3Mmgamo bBsdomyMmdoo bsbosmmgds
o 3d0dg mabbamb 80g3M03698s, ab ds baBoenbs
s boe@8oo BC, 3mmadmb@do d908Rbggs g3nbo-
3060 omobalb gfmsgdnolb Momogbmdal dmds@gds.
g0bdogmEo oobob bsBomsz9dalb 353(339cmmds 50-
60% dgoaqbl, <0,00183 ggMadznolb Gommgbmds
— 26-33%-U.

ILI. 2. 3gemmb yo30beggn badwazgdo

(b6m3ng3, 3533603, aemg03, 99GM03
35330bmemb)

dgmmb-yo30bggmn bossegqdal LagHom gom-
omda bagdeGmggmmdn dgomaqbl 1,9% (1304003s).
0bobo M3 dosb yozobgga boswsggdab
oMgomdn, dmBs@gdmmo Dgmsdafaemo, ammb@nbs
5 39Mgnmo ©58q6056930L 306mMdgddn. gb bosws-
3980 3530 (390gdgmos J398m s bgdm Jeoemdo,
39690780 (53 BBab BoFrgggq6s Bo3nMn) s dqgbbgodn.

dgmmb-yog0bgggd bosegqdlb zegos Mgmog-
30b ©g3cMgbommo bsboemgda. Bosseabstdmadddbgema
456930 Bo8mmagbamons 3dndg 89456030 dqmaq-

Boemdol servz0mco ©s EgEnganE-3Mmemzando

E
E!
[

gogobggmo bossgo
Cinnamonic Soil
36,84mg.eqv. From absorbed bases Ca
predominates Mg. The profile is deeply
humified maximum content of humus is
4% and decreases in depth. Calcium
carbonates are from surface and abruptly
increases in depth. According to texture
the profile is stable and is allocated to
heavy loam, in the middle part and BC,
horizon clay fraction increases. Content
of clay fraction is around 50-60%,
<0,001mm fraction content is 26-33%.

IL.1.2. Meadow Cinnamonic Soils
(Chromic, Calcaric, Gleyic,
Eutric Cambisols)

In Georgia the total area of Meadow
cinnamonic soil is 1,9% (130400ha).
They are formed in the depressions of
the areas of cinnamonic soils, which are
influenced by increased ground, surface
and mixed waters. They are found in the
lower and the upper Kartli, Kakheti (right
bank of the river Alazani) and Meskheti.

Meadow cinnamonic soils are
distributed in the depressions of the
areas of the relief. The soil forming rocks



Bomadgdoom, BmIgmoms bom®™dg dmgxgm 1008 ocby-
3b. 308580 BmBngMom cmdoemoas. Ladmsmm BrmamEo
81933958 MG dgo0a96L 9,9-10,6°C; yzgemadyg (3030
@30l — 006300L §q33gMod s -16°C-30g (3999,
bomm yzgmedg mdomo g0l — 0gmobob 21,8°C
50bg3b. bsggang@oEom 3gMomeal babg@mdmngmds
993b0-33000 ®399. od@onG &733gMeGMMoms Rsdn
2800-3800°C d1000396L. Baemgdgdol bLadmsmm Beoy-
0 Homegbmds 464-51233 ggomamgddn dghygmab.
©5&96006980L  3mggn3096@0 0,54-0,95 Jgoaqbl.
bmbgdngn 83960 gmmo bagsma Bom8mmagbamons
Fomab §yggdno (3bbafigdn). s3ysdse Ggn@mmoanls
00 BaBnmn sm30bgdmmoas bobbsggdom, damadoms
©d 3gbsbgdao.
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330m3gd3Mgmds: InbMsbal 39emo, b.%.c0. 5598,
N 41°57.028" E 044°34.400’

Gge0g@a: 3539

3(3965Mgmn baggaMa: Lobmggmm-badgm@mbgm
Logafgaema, Lobbsz-boomgbn

6050536563m3J3bgemn Joba: 3oMdmMbsGmmo wa-
Boemgdo gobgdo

A'— 0-25b3 — 10YR2.5/1, 338 m356-8o6(33cmmga-
Bo, boMbs@nsbn, mobbomn, 39360 xqban, 3336030,
domab 10% HCl-ob 3mgdgoqdom, gosbgms osb-

©oMSbMdacn;

Jnb&sbol ggmo
Mukhrani plain

naan
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are heavy textured alluvial and deluvial-
proluvial sediments, sometimes up to
100m. of depth. The climate is moderately
warm with annual temperatures between
9,9 and 10,6°C; in the coldest month,
January, the temperature falls to -16°C,
in the warmest, July, the temperature
reaches 21,8°C. The duration of the
vegetation period is six to seven months.
The sum of the active temperature
comes up to 2800-3800°C. The content
of precipitation fluctuates between 464-
512mm with a humidity coefficient of
0,54-0,95. Natural vegetation cover is
presented with oak forests. Nowadays,
greater parts of the territory are under
tillage, gardening and vineyards.

CHARACTERISTIC OF SOIL

Location: Mukhrani valley, 559m
a.s.l,, N 41°57.028" E 044°34.400’

Relief: Plain

Vegetation: Agricultural area, arable
land

Parent material: Carbonate sedi-
ment rocks

A’ — 0-25cm — 10YR2.5/1, crumb-
granular, skeletal, loamy, abundant
roots, firm, strong effervescense with
10% HCI, gradual transition;

A" — 25-40cm — 10YR2.5/1.5,
skeletal, crumb-granular, common roots,
strong effervescense with 10% HCI, clear
transition;

AB — 40-50cm — 10YR®3/2, skeletal,
crumby, loamy, few roots, white mottles
(10YR8/1), strong effervescense with
10% HCI, gradual transition;

B — 50-70cm — 2.5Y4/3, coarse
crumby, loamy, very few roots, white
mottles (10YR8/1), strong effervescense
with 10% HCI, gradual transition;

BC, — >70cm — 2.5Y5/4, weakly
expressed structure, loamy, skeletal,
slightly firm, big amount of carbonate

23
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A" — 25-40L3 — 10YR2.5/1.5, bombs@o, 3m3Gm-
356-35M (333560, B39b3qd0 bs38sme, demag® dbmals
10% HCl-0b 3mgdggdam, aomabams bsomgmo;

AB —40-5003 — 10YR3/2, boMba@nsba, 3m3d@mazsboa,
®0bbatin, qbggda (3mEs, MmgmMo maggdo (10YR8/1),
dmng® domob 10% HCl-ob 3mJ3gmqdnm, gosbgems
®5bsMdbmdncn;

B — 50-70L3 — 2.5Y4/3, 3Lbzomzmd@mazsba,
®0bbatn, Bgbggdo domnsb (3m@s, cgmMa moggdo
(10YR8/1), dmag® dbmal 10% HCI-0b 3mddgmgdoo,
3503b3gmd MIbEsMbmdnmn;

BC, — >70L3 — 2.5Y5/4, Ligb@ow aodmbogymo
LEOYIG M, Mabbofn, boMbs@nsba, dm3zzMngm,
39M3mbs@ 0L mzgmadn @oEo MemEgbmdnm, demng®
bl 10% HCl-0b 3md8gmgd00.

3Gmgnmdo IM3mbmazeba 3mM0bdmbGgdal bgo-
BMommmo s bybGew Gudg Mgodios Loe@dom
3mM0DmbG 7330 o(33mads @y Mgedioom (pH
— 7,35-8,31), 30060430 §)g350mds 1003 boswaog-
do (339mgdo0mdl 30,02-38,5433.943.-0b ggomaemgd-
do. 3Mmgomn gadggdoom dsdmating, dmsbomddmmo
#9900 Ca (70-76%) Momegbmds 8335mMsw©
5358985 Mg-ob 393(339emmdab (24-30%). 36imq3nema
0Mdo IMIqLoMgdagemas, 33mbal ogbodsenmo
romEqbmds 4,74% dgo0a96Lb o LoeM3q3n Mobws-
0dbmdoo 3(306mgds. CaCO,-ab 3gd(339emmds go-
JboMgds DgosdnMnwmsbzg s LowM8gdn 8s@gd0b
8960630000 bobnsmmgds. Boswagol 3ndxmbmgsbo
3mE0dmBBqd0b 8dn8y mabbsto 39560 3mMn dgoaqg-
Boenmds Loe@3qda a(33mgds dbmdade cabs 3gdsbo-
3960 3908 960mmdno. godognmn mabolb gedoalb
romEqbmds 56-63% d9000396L, Lo 3domm domsmoas
mgdob gGodionb 398(339emmds — 29-39%.

I1.1.3. yz00gem-ymdFsmo bodwsggdo
(bE>a603, 3mmns, 39303, BgMng
30bmemb)

430me0-ym3Gamo bosaggdal LagMom gom-
omda bagdeGmggmmdn dgowaqbl 1,5% (1060003s).
9L bossgqdn gogM(3gmadnmos sbsgmgo badsm-
»39emmda, brdGMHmM3ngnmo bsGGYmab yzomgmBabs,

Bogemmb yogobggfo boswsogn
Meadow Cinnamonic Soil

concretions, strong effervescense with
10% HCI.

In the humus horizons neutral and
weakly alkaline reaction transits into
alkaline reaction in depth (pH — 7,35-
8,31), absorption capacity in 100g. soil
fluctuates between 30,02-38,54mg. eqv.
The profile is saturated with bases, from
absorbed Ca (70-76%) predominates
over Mg (24-30%). The profile is deeply
humified, maximum amount of humus
is 4,74% and decreases over depth.
Content of CaCO, is observed from the
surface and has increasing tendency
over depth. Humus horizon has heavy
loam texture that transfers to light clay
texture in lower part of the profile.
Content of clay fraction is 56-63%, also
fine particles’ content is 29-39%.

IL.1.3. Yellow Brown Forest Soils
(Stagnic, Mollic, Humic, Ferric
Luvisols)

The total area of Yellow brown forest
soils amount to 1,5% (106000ha) of
Georgia The yellow brown soils are
distributed in West Georgia between



BoogmBdnbs o ymBFaem boswsggdl dmmab, bergal
©mbnsb 400-5003-0sb 800-10003-3c0y.

43009e-gmIMsm boowagqdl 30300 gfmbome-
96053060 §0d0b Mgmngxko. ©gsdsbgda Batm-
3manbamns 3mMgnmndmmn Bygdab, bgmaanbogdals
(60qgb0@0, 96gba@-dsbom@n) dzgmo, ©gbumos-
3OO0 Jgedoms s dsmo ©gFNZGgdom. 3ends@n
LndGEM3ngnm 3M3nMas. badmstn mdaemos,
L3939G¢>30M 3gFnmEnb babaMdmnzmds qd3bn-d30wa
@399. 6omgdgdol Lodmsmmm Brmano Gomegbm-
b5 bogdome ©ons 1035-sb 210833-3rgs. cdnem
3960mEdy dmeal boemgdgdalb babgzembg 8g@o0.
3d@0m §933gMe@mMoms gadn dgcygmdl 3500-0sb
4500°C-809. ©58q6056930L Bermomtn 3mggnzngb@o
9Gndg 3g@no.

316986030 339606 9memmds Bom3mmaqgbomos
Bodemal §yqgdnm, GmMImaddni 30bsmgzol baboom
236300985 3og3oLboMa Mzbome, 3sMGz0Lalb dqbs,
303mbogmamalb 653960Rbsemn s bbg. 3 §yg9dab
a5685bbgagqdgemo 60dsbos 3o6owdb396g J398ynb
(Byo30, 39335b0mM0 @939, 39335L0aM0 Bm(z30 s bb3.)
FOM0IM 2036390005, Y30mge-ymaMaemn bnsseggdnb
dqatgdom 33067 RBMOMgdn sm30bgdmmos, do-
005050, IMHogsmbmnsbo 3umEnMgdom: ggbsboom,
bgbomoo.
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3030m3gd3Mgmds: LiyMedol Mm@ gbomo,
L.%.c0. 10383, N 42°03.066" E 043°29.477'

M9m0gB0: BMEMdL 43908 babamn
339656 gemo bagstn: Bogggemo, Bodmo, doMaw-

363269 J30&49

6050536563m3J3bgemn Jsba: gsbo@nl gsdmegn-
&30b Joddo

A, —0-15L3 — 2,5Y2,5/1, 960560, oobbstio, Imad 3-
3603m, 35M(33e0M356-3mIBM3560, gqgbzgda bszBemw,
o6 domob 10% HCl-0b 8mgdgoqdoo;

A,, — 15-30b3 — 2,5Y3,5/1, §gbnsbn, mabbotin,

2()
3m3d33603m, 3mIGm3s60, gabagdo (3B, o6 dbmab
10% HCl-0b 3m73ggd00;

B1(g) — 30-50L3 — 10YR6/7, §gbnsbo, dmd336ingm,

3M3@™M3960, mabbstn, gbsgda (3m@o, o6 dbmab
10% HCl-0b 3m73ggd0o;

Bz@) — 50-80b3 — 7,5YR5,5/7, §gb0sbo, mabbsto,
3M3@™m3960, RngboMogds mgdal msodgda (Gley 2
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the yellow, red and brown forest soils
of the subtropical belt (in altitudes from
400-500m to 800-1000m).

The relief is erosive and denotative.
The parent rocks of these soils are
middle jurassic porphyrite, neoeffusive
rocks (andesites, andesite-basalt)
and their derivates on old denudation
surfaces. The climate is subtropical
humid. Winter is warm and duration of
the vegetation period is six to seven
months. The annual precipitation ranges
from 1035mm to 2108mm. The sum
of active temperature fluctuates from
3500 to 4500°C. The annual humidity
coefficient is more than one. The natural
vegetation consists of mixed subtropical
forests with chestnut forests, in which
the Caucasian hornbeam, the Hartvis
oak, the Oriental maple and other trees
exist. Evergreen understory subforest
vegetation (Cherr laurel, Caucasian
rhododendron, Caucasian bilberry) is
represented as well. Relatively small area
of these soils are cultivated mainly by
perennial cultures: grapeyards and fruits.

CHARACTERISIC OF SOIL

Location: Surami pass, 1038m
a.s.l,, N 42°03.066" E 043°29.477’

Relief: lower slope

Vegetation: Beech (Fagus orienta-
lis), Chesnut (Castanea sativa), ever-
green underbrush

Parent material: Granite weathering
crust

A, — 0-15cm - 2,5Y2,5/1, moist,
loamy, compact, granular-crumby, many
roots, no effervescense with 10% HCI;

A, — 15-30cm — 2,5Y3,5/1, moist,
loamy, compact, crumby, a few roots, no
effervescense with 10% HCI;

B, — 30-50cm — 10YR6/7, moist,
compact, crumby, loamy, few roots, no
effervescense with 10% HCI;
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bey@s80b oo

Surami Pass

4/7,5B s 2,5Y5,5/6), 53qbggdo o6 o6nb, o6 dbmab
10% HCl-0b 3mgdgwgdoom;

BCz(g) —80-100L3 — 7,5YR5,5/7, 83b0sbn, mobbatin,
mgdol modqdo (Gley 2 7,5BG), ggbggdo o6 oMb,
o dbmab 10% HCl-ob 8mgdgoqdnon.

3m3mbmgsbo 3mMndmbEnb J3gz00m mos ba3Mab-
%3960 InG0dmbBn bagsmenmmm dJomomncmgdl godm-
&1®¢30L 3Mm3qLdg (BobyFamgdol s mEasbyma
Bogm0gMgdal godmmgsbzedg). 3Gmegarda 3508Rbg-
35 mgdob modgdn. 3Bmzamal dmangHo Bsbornda
Byomo s6ab bsbamdmngn 3gMomoal 3o63s3mmds-
do, Dmgngfon Bobomo 30 bobgmdmoagem 33Maemos.
7563 30-3m@aqbomn 3m35Lgdnlb d0dnbamgmdom
goemadogds Gbo ggma. Indnbmazsbo 3mEabdmbEnb
J390s 3mMnbdmbBda mabol Mommgbmds dmdsd)q-
dmmos, LbmMgo 80l go8m Bysemo J3gdmor 396
350000003000®735 ©5 ©a9ds o8 ggbsda (o6 o3l
Stagnic 3608 gMandn). 3Gmgomob dgos baboemo,
otbs 38otnba 960l asdm, Bemab mdg@gb 3gMomedn
336omos; dzges Bsbamda 30 Bogma Bemal gs6-
dogmmdsadn bogdsmoba Ggbas gobgze-scmmagbomn
36m(39Lg30b 308nbaMgmdobmgal.

99930s (339 9domdlb 3ge3gsb LybEow
3y039 >89 (PH —5,06-5,90). as33moom 341dg98dn
Ca 33390Ms@ Fo6Mdmdlb Mg. gszmoma bysmds-
0l d93(339mmds (3000985 boe@dgda Mgsodz0ab
dgbodadabo ©s BC, 3mGnabdmb@da 7% Gmeas.
3n3bmzeb 3mBH0bdMBEGIn 3MBabol Mommgbmds
6,35% d500396L o LomM3gdo 33390Ms d(306-
©9ds. 3gdsb03mMn dgagboemmdal Babgwznm dgms-
9000 3dadgs A, 3mG0dmbEn, baws Godagyca

Y3009em-gm3Fmaemo bossgo
Yellow Brown Forest Soil

B, —50-80cm —7,5YR5,5/7, moist,
loamy, crumby, gley mottles are observed
(Gley 2 4/7,5B and 2,5Y5,5/6), no roots,
no effervescense with 10% HCI;

BC,, — 80-100cm - 7,5YR5,5/7,
moist, loamy, gley mottles (Gley 2 7,5BG),
no roots, no effervescense with 10% HCI.

Light grey horizon under humus
horizon can indicate leaching (minerals
and organic materials rising). In the
profile, we can observe gley mottles.
In some parts of the profile, water stays
for long period and some parts are dry
for long periods. Redox processes cause
formation of grey colour. In bottom part of
the humus horizon clay content is higher
that is why water can to penetrate down
and stays in this layer (has Stagnic). In
most part of the year, in upper part of
the profile is dry, because of insufficient
amount of moisture. Bottom of the profile
has sufficient amount of moisture for
redox processes.

The reaction is changing from acid
to weak acid (pH - 5,06-5,90). From
exchangable bases Ca is higher than
Mg. The exchangeble hydrogen content
is reduced in depth according reaction
and in BC,is 7%. In the humic horizon
total humus content is 6,35% and in the
depth is reduced. According to texture,
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mabs 62% dgoagblb s Jgbsdsdabow 8bydqdn  the A, horizon is heavier, whereas

D0bss, ©65MAg6n 3mModMbEgdn 3dadg cabbsmgdl  physical clay fraction is 62% and belongs

3075303658056. to light clay, the rest of the horizons
belong to heavy clays.

ILI1. N93N301N 6NJRIGISN [1.11. RARE SOILS
ILIL1. §gMs-6mbs ILIL.1. Terra Rossa
(A96bn 3 m3@mbmem) (Rendzic Leptosol)
Booaggdn 3030 (39tgdeemns BMaadgbEymam These soils are distributed fragmen-

sbogmam LagoMmggmmb (398960, s3dEMmmanEn  tary in west Georgian (Tsageri, Ambrolau-
©5 Gyndmmab BHoombgddn) 3mMEsb-35Mdmbs@mema i, Tkibuli) zone of Raw Carbonate soils.

Booogqdol dmmdon, 30604398%g. FMEMnGgdnsb Terra Rossa soils are formed in warm
»doemo s §g6nsbn 3mads@olb 30Hmdgddo. and humid climates, mainly on limestone.
6M12238NL IbILNINIIY CHARACTERISTIC OF SOIL
3030m3gd3Mgmda: Lomsggmnsl 308wgdsMg G- Location: Adjacent territories of
Go@m@os, b.D.o. 2023, N 42°17.833" E 042°39.609’  Sataplia, 202m a.s.l., N 42°17.833’
90980 BMEMdL 43908 babamn E 042°39.609’
33965699ma bagzatn: 330356m b0, 3G03@mM3gens, Relief: lower part of a slope
bbgomabbgs dmBdqda Vegetation: Cupressus, Cryptome-
6050536563m3J3bgemn Jobn: 3o 3068mbo@gdmma  ria, different shrubs
Jg0dagggdo Parent rock: carbonated sandstone
A —0-1003 — 2,5YR4/6, 3d@m356-Bati(33tmm3060, A—0-10cm —2,5YR4/6, crumb-gra-
mabbatmo, 3md3zzMngm, @gbnsbo, boMbsdo, gggbga  nular, loamy, lightly dense, moist, skele-
49360, o6 ool 10% HCl-0b dmddgmgdom; ton, many roots, no effervescense with
10% HCI;

AB —10-30cm —2,5YR4,5/6, granu-
= lar-crumby, loamy, lightly dense, moist,
skeleton, few roots, no effervescense
with 10% HCI;

CD —-30-50cm — 5YR6/8, weakly ex-
pressed crumby structure, loamy, moist,
strongly skeletic, slightly dense, carbo-
nate concretions (5YR8/2), no roots,
effervescense with 10% HCI.

For profile is characterizing red-
brown hue, that is conditioned by Iron
presence in parent material limesto-
ne. Soil reaction in lower part of profile
fluctuates from neutral to weak alkaline
(pH—-7,13-7,66). With raise of alkalinity,
boosg3emasb dosdmgdo we can observe more CaCO,in deeper
Environs of Sataplia horizons. Humus content is 6,68% and
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AB - 10-30L3 — 2,5YR4,5/6, 6360@3078@(*)3060,
®0bbatn, dm333003m, gbnsba, baMbado, ggbggde
3G, 36 dbyalb 10% HCl-0b dmddgmgdom;

CD — 30-50L8 — 5YR6/8, Linb@sr 3o8mbadmemon 3md-
&mMzobn LEANJ&NMs, Mnbbomn, gbnsba, baMbsgn &g-
360, 3m3336103M, JoMdMbaGNL 3mb3Mg3ngda (5YR8/2),
39b3980 56 otnb, bl 10% HCl-ab 3mddgmgdao.

3Gmgomabomgol sdsbsbosmgdgmos Bomgen-
ymdMaemn Jgggfommds, o go630cMmdgdmmos
boowsaBoc3mB8436gwm Jo630-306 43530 63060L 3933~
39mmBoo. bossgnl Mgadz0s 3Gmgnemab Loe®89dn
(33°@96o@M3L bgoGMmomg®arsb LabEer &g
o693y (pH —7,13-7,66). &u&nsbmdol dmBs@gdsb-
b gFmow Jgndhbggs CaCO, Mommgbmdmago dms
LomMoor 3mM0DMBEG3n. 3193mbol dgd(335mmds
6,68%-056 33000005 > 50L8 bLow@dgdg 2,40%
d9500896L. dsbogdnmn gndggdol dgoagboemmdsdn
Ca dotdmalb Mg. B3Momoabdgmbomma Baboems 3980l
omEabmds Lo3dsmm omammoas. gadayMn mabob
RMo7d00b 398(339mmmds (66-68%), imBgemo(z Dgosdn-
00056 b330 M36nd3bgmmm (335mgdMAL, dom-
20mqdL 3bmdad mabs 894560306 dgoggbormmdsDdy.

ILI1.2. gm3@aem-ds30 boswsggdo
(353emn 3 RgAbmbg3L)

ym3Msm-3o30 boswaggdn gogM(3gemadmemas 3(30-
9 39339b0mbal Byab Lom@ygmadn, brgal mbo-
06 1100-056 16008-30g 5 MFgomme 9305695056
ymamom boowsgqdl.

ymBEoe-3s30 Boowsgqdo as3M(3gmadamas Bybe-
0 H9mmgxnob 30Mmdqddn, dofamomaw, badbmgomab-
396 @abGam g535398mm Md653%by. boseabomdma-
486gemo Jobgda Bom3mmaqbomas sbogbo@-dsbom-
&qdoo. ymIMaem-3og0 Bnowsggdo Bm@3ntogdnsb
&q60560 3m0ds@Gob (gFomn bagbaymon s (3030
BoBmFom) 306mdqdda. badgsmm BemogGo @93-
396o@es otnb 8,0°C, sg@nn® 8g33gMmoGmams
x50 2200-2500°C 0tnb. baggag@oom 3gMommal
babg@dmoangmds bmon mzge. bamgdgdal Bemomn
omEgbmds 70033 50bg3L. dmbgdmngo (39656 0-
mo baggoMn BamBmmagbamos dqbbsmgdoom. @yggdo
3539RbgMqdmemas s by 3dsme demogmemss 33639~
m9dmmo dagmabmgabn Lagafn. Jqbbascgdolb gotis

3936 (39qdnmos bogmbsmgda, Gzbombacgdo.

BgFo-tmbs
Terra Rossa
it is decrease to 2,40% at 50cm depth.
In exchangeable basis Ca is more than
Mg. Amount of fine particles is very high.
Amount of physical clay is (66-68%) that
varies very lightly from surface to subsoil
indicating on light clay texture.

ILIl.2. Brown Forest Black Soils
(Haplic Chernozems)

The Brown forest black soils are dis-
tributed in the forest belt of the Small
Caucasus from 1100m to 1600m. These
soils border with brown forest soils.

Brown forest black soils are spread
in conditions of quiet relief, mainly on a
flat relief inclined to the South. The pa-
rent rocks of the brown forest black soil
are andesit-basalt. Brown forest black
soils are formed in a humid climate (cool
summer and cold winter). An annual ave-
rage temperature is 8,0°C. The sum of
the active temperature equals to 2200-
2500°C. The duration of the vegetation
period is five months. The annual precipi-
tation reaches 700mm.The vegetation is
characterized by Quercus macranthera.
The density of the forest is low with an
intensive grass cover. Besides oaks also
beeches and hornbeams are observed.



6MIR338NL 2IbILNIOITBY

3030m3gd83Mgmds: MmgmMmabysmmb Ladb&gmnm
83-538, b%@ 12673, N 41°32.940’ E 044°24.308’

M9mnggn: Bgmomdal doMo

33963 gemo LaggsMn: Fbbom-Msbombamn Gyg
©5 bdnFo dsmobmasba 3(3960Mgmmmmds

605033656:3dm3J36gmn Joba: 5609D0E)-35 Do 980

Ao — = 0,503 — g53b3sn Fmomgdomss datnoms-
@ BsmImoa gbarmo;

A’ — 0-10L3 — 10YR2/2, 3ot (33emm3560, cnbbato,
3m333M03m, 39360 ggbzqda, boMbsGo 3m@s, o6
domab 10% HCl-ab 8md3gwgdoom;

A" —10-2003 — 10YR2/2, 356 (33tmmgsb0, onbbato,
3gbggdo bagdeme, boMbs@n (3m@Es, dm3 33M0zm, o6
domaob 10% HCl-ab 8md3gwgdoom;

AB — 20-4003 — 5YR4/4, 3n3@m3sba, mobbatin,
39b39%0 3G9, dbbgaema bofbsgn, 3Mdnbmgsbo 3u-
&obgd0 (5YR3/1), 56 3ol 10% HCl-ab 3mg8g0gdno;

BC, — 40-60L3 — 5YR4,5/6, 3MI@m3560, cmnbbo-
60 (dgsMgdom ©s8dndqdmmns), afnmo, 8336030,
3dnbmgabo 39@sbgda (BYR3/1), ggbggda domasb
3G, 36 dbgalb 10% HCl-ob dmddgmgdoo;

BC, — 60-95d — 5YR5/6, 3M8@m3560, mabbs-
0, bo@bs@n (3mBo, ¥gbggdo dogmasb (3m@s, Mn-
ob 3mb3Mgngda (10YR2/1), o6 db<yal 10% HCl-obs
dmgdgqdno.

ogomnbysmmb dopsdmgdo (836506—6660@6060 @53)
Environs of Tetritzkaro (Oak-Carpinus forest)
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CHARACTERISIC OF SOIL

Location: South from Tetritska-
ro 5km, 1267m a.s.l., N 41°32.940’'
E 044°24.308’

Relief: bottom of the slope

Vegetation Cover: Oak-hornbeam
forest and abundant grass cover

Parent material: Andesite-basalt

Ao — = 0,5cm — undecomposed or
partially decomposed leaves;

A’ — 0-10cm — 10YR2/2, granular,
loamy, slightly dense, abundant roots,
weakly skeletal, without effervescense
with 10% HCI;

A" —10-20cm — 10YR2/2, granular,
loamy, common roots, very few rock
fragments, slightly dense, without effer-
vescense with 10% HCI;

AB — 20-40cm — 5YR4/4, crumby,
loamy, few roots, coarse gravel, humus
coatings (5YR3/1) without effervescense
with 10% HCI;

BC, —40-60cm —5YR4,5/6, crumby,
loamy (relatively more fine textured),
cool, dense, humus coatings (5YR3/1),
very few roots, without effervescense
with 10% HCI;

BC, — 60-95cm — 5YR5/6, crumby,
loamy, weakly skeletal, very few roots,
Mn — concretions (10YR2/1), without
effervescense with 10% HCI.

The profile has characterized of
Chernozems as well as Brown forest
soils (e.g. features of both reference soil
groups). Can be observed very deep hu-
mus profile and external characteristics
of Brown forest soils: red hue, does not
have CaCO, concretions.

The profile is characterized with
neutral reaction (pH — 6,50-6,68), me-
dium and high cation exchange capacity
(36,51-42,76mg. equivalent in 100g. soil)
and with saturated exchangeable bases.
From bases Ca is much higher than Mg.
Total amount of humus in the humus
horizon is 6,59-4,83% and is abruptly
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3Mmgomo godmamhgzs d93306980b o ymBMs-
0 bossgqgdol dobsbosmgdmagdoom (56¢) 83 mMngg
booaggdal BmMgmmmann®o 60dbgdom). d50dh-
bgge Logdomm @3s 39dymbmagsbn 3Bmgama ©s
y4m3Mmamadabogol @odabsbnsmgdgmo gofgabamao
6036gd0: 8mbBomsmm gmggfo, o6 szl CaCO,
3mb3Mg0gda.

3Emgnmo babosmegds bgoGmamyn Mgsdznnm
(pH — 6,50-6,68), 3csbcnddab badmaemm o Famsmn
&g3o0mdoo (36,51-42,7634.943./100g boswsgda),
xndgqdal 3sdem@mdom. dmsbogdnmo gndggdnesb
Ca 333900Mo@ Fomdmdlb Mg-b. 393qLob bLogHom
omEgbmds JM3mbmzeb 3mEmndmbEqddn 6,59-4,83%
90003960 s LoeMB930 83390 B(30Mwgds. 3Mm-
goemo dogem boe®3gdg cnbbatin 8gdsbozmmn dgoag-
Bormdobss. gobagn@o mabab gMsed300b Momogbmds
37-46% Jgoa96L. <0.00183 656nms3qd0L d93(3-
39mds LGsdammMew babnmmgds bgrsdnFwsb
LoeM8930 s Jgoaqblh 16-23%.

IL11.3. 36mbmengdn (56mbmenb)

bagomggmmdo sbmbmemgdo 336 (39mgdmemos
sgoms-mtnsmmgonl Jgool (396@Escme Bsbaendo,

domn 3Mgomn ggbadednds 8me-8rgmmb boswsggdl
96m36mmn 3emsobognzsznolb dobgogao.

3bmbmmgdo doMomssm BmMMBnMEgds 3 o=
bma g6 g3 b0390Dg: 96gbaGo, dsboem@n, w@as-
30D, 3mnds@o 3mb@GNbgbdmmns. bsdmatn (30300,
bmmm bagbmmo aMamn. 33g6sgmmo Logstn
Bo8meggbnmos m8mazmgbaw dmab 39mgdob ©o
Lgdaem3ncn Bgermb 339656 gMmmdobggb gofms-
dogoma gmmds(309d000.

6M192338NL RIbILNIDITDY

30030m3Egdafmgmds: 85 3mM0sba, sbgba@a,
b%gg 16683, N 41°43.162’ E 043°29.651’
M9moggo: gmomdal dofo

gm8Goen-dogo bossgn
Brown Forest Black Soil

reduced in the depth. The profile texture
is loamy in all depth. The amount of physi-
cal clay is 37-46%. Amount of <0.001mm
clay is evenly distributed from surface to
the depth and is between 16-23%.

ILIL3. Andosols (Andosols)

In Georgia Andosols are distributed
on central part of Adjara-Trialeti range,
area of their occurrence corresponds
to Mountain meadow soils according to
national classification system.

Andosols are mainly formed on vol-
canic effusive: andesite, basalt, diabase.
Climate is continental, winter is cold
and summer cool. Vegetation cover is
represented mainly by mountain mea-
dows and subalpine meadow vegetation
transitional formations.

CHARACTERISTIC OF SOIL

Location:
te, 1668m a.s.l.,
E 043°29.651'

Relief: Bottom of the slope

Bakuriani, Andesi-
N 41°43.162’



3396563 ma LaggsMn: JgFgmmn gmommzgaba
BYg > domamn domabdpabstin

6050536563m3Jd6gemn Joba: s6qbadn

A —0-2003 — 7,5YR3/2, dot(33m356- 35 3emm3sb0,
@0bbofn, dmgbzngm, 39360 ¢gbggdo, bomMbsgon
49360, o6 ool 10% HCl-0b dmddgmgdom;

AB - 20-40L3 — 7,5YR3/2,5, 35633356~ 35300m-
3560, 539L3980 d9360, ImxzbzngMm, bomba@o Ladme-
mmE, 56 dbmalb 10% HCl-ob 8mJdgoqdoo;

BC — 40-6003 — 7,5YR3/3, 3m3@m3960, cnbbston,
dm333603m, Bgbggdo Bsgmgdsw, dbbgaema boMbs@o,
o6 domob 10% HCl-0b 8mgdgoqdoo;

C — 60-80L3 — 7,5YR3/4, 3md@m3sbo, g3gbzqda
9o gnmo, gam3sbmagbyma Jobol gmegdgb@gda
39360, 8mB33603m, 6 3bwmol 10% HCl-ob dmdq-
095000

3Gmgoemo bobosmmgds bgws 3mMobdmbEqdal
3mdo 3gmgmammdom, dgmeMgdom gbizogmn saq-
dmgdoo s 3oMas asdmba@mo 356 (33mmgsba
LEOYIE Y.

3bmbmemn bobosmwagds LybEew 3gegg Mgse-
Jgooo (pH — 6,08-6,33), d;moboddals @q3o0mds
1003 boowaadn (339mmgdomdl 34,86-38,09d4.94-
3.-0b goMgmaddn. dmsbmddnmo gndggdosb Ca
Fo63mdb Mg. asgzmoomn Bysmdoal Homwmgbmds
3ndqbmgeb 3mMHnbdmBEGgdda 1-2% Jgoagbl. 3a-
3qbob dogbodsmnma Hommgbmds 7,50% dgoaqbl
©o Loe@3gda B33gmGem dnMogds. Boswsgnl

Bogamnsbo
Bakuriani
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sbmbmen
Andosols

Vegetation: Mixed deciduous forest
and high grass cover

Parent material: Andesite

A—-0-20cm —-7,5YR3/2, angular-su-
bangular, loamy, slightly friable, abun-
dant roots, strongly skeletal, without
effervescense with 10% HCI;

AB —20-40cm - 7,5YR3/2,5, angu-
lar-subangular, abundant roots, slightly
friable, moderate skeleton, without effer-
vescense with 10% HCI;

BC —40-60cm — 7,5YR3/3, crumby,
loamy, slightly dense, few roots, coarse
rock fragments, without effervescense
with 10% HCI;

C — 60-80cm — 7,5YR3/4, crumby,
singular roots, abundant vulcanogenic
rock fragments, slightly dense, without
effervescense with 10% HCI.

The profile is characterized by dark
colour in upper horizons, relatively friable
constitution and well expressed granular
structure.

Profile of Andosol is characterized by
weakly acid reaction (pH — 6,08-6,33),
absorption capacity in 100g. soil fluctua-
tes between 34,86-38,09mg. eqv. From
absorbed bases Ca dominates over Mg.
Exchangeable hydrogen in humus ho-
rizons is 1-2%. Maximum content of
humus is 7,50% and abruptly decreases
in lower parts. Humus horizons have
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899960360 Jgoagbormmds Lom™3gda 8dndwgds
5 aoms©olb 8dndg mobbsm 3gdsbogne dgoagbo-
mmd5d0. BobognGo mabab gMsegiaol Homwmgbmds
37-49% 9go00396L. magdalb godinalb d9d(339mmds
o6 5gdo@gds 21%-b.

IL11.4. 3013-3gmmb 393 nb-amuzonmn
Bosdggdn (3039MabEMng ©33Aabmenb)

dma-8gmmb 3ndnb-omagzon boswmseg gdl sggom
35brmmo go36M(39mgds, >20008 bodswemgdg beo-
30b Mbosb.

3oo-8gemmb 3m3mb-ommgom@o Bosseggdn Bot-
3mngdbgd0sb domarmdonsbn Gamn@mtnol gdMgbomen
boboengddn, dgmoMgdnom (3030 3ends@ob 3ommdgddo,
m3gma(g babosmgds gogdndamma bedmtinom (bobgm-
dmogn omzmob bagetinm) ©s aMamn dagbymao.
L539398930m 3gMnmen Bgoanbl 3-4 c3gL. bomg-
J980b Brmogtio Gommgbmds 71833-psb 150333-3wys.
Bomadgdal 8sdbndmdn 3o0bdn dmeab. 3sg@ol Ladme-
mm Bemomdo 0@3mbgg@mmo @960sbmds 3gMygmdl
68-81% 3oMamqdda, 5896056980b 3mgx30(3096@0 6-7
0B93L. 5@ Bqd3gFodmMems %30 adarns s
396ygmdL 600-1500°C dmab. 8(396s6gmem Loggs®dn
FoM3mAL BoM(33emm3560, Fofi(33emmz5b-bonfdagmabm-
3560 5 BanMdoemabmzsbo Mebsbsbmasmgdgda. bos-
030b gmMmdnmgdal donoman 3Mm3qbob mognbgda-
905 398mb3gmmns 3bMammmBdao. ssbrmgdaom 40-60
LebGN8gB ML boeMBgdn, BmEBatirgds L3 (3080 M0
ym3Goma 36 ymdmom-dmbomsmm ggmals 8gmeig
318mbmgebo 3mG0bMbE0, HmPgmni BomImaowagbl
3131bob HgBnbobs(3nab gwgab.

6M132338Nb 2IbILNIDIIDY

300a0m3gdsMgmds: aqMaqon, b.D.co. 21703,
N 42°39.864', E 044°37.152'

9m09B0: B9MMdb ©q3Mgbommo bsboemn

339656 g9ema LaggsMa: doemabmzsabn baggaMa

605053656:3mM3g43bgemn: 3 396mag6nn gim -
3900

A —0-10L3 — 10YR4/2,5, 356 (33cmm356-3m3@m3960,
®0bbstn, 3IMomo, 8336030, dormsbgmmo x3qbggdo
©0©0 MomEgbmdam, 56 dbmal 10% HCl-ob 8mddg-
9800, gorsbams dgbadRbggn;

medium loamy texture that is getting
heavy in lower parts and transits into
heavy loam texture. Fraction of physical
clay is 37-49%, content of clay fraction
does not exceed 21%.

ILIL.4. Mountain Meadow Humus
lluvial Soils (Hyperdistric Umbrisols)

Mountain meadow humus illuvial
soils have limited occurrence >2000
meters above sea level.

Mountain meadow humus illuvial soils
are formed in high mountain depression
areas, in relatively cold climate conditions
that are characterized by long winter (pro-
longed snow cover and cool summer.
Vegetation period is 3-4 months. An-
nual precipitation level is 718-1503mm.
Maximum amount precipitation is in May.
Average annual atmospheric humidity is
between 68-81%, moisture coefficient
is 6-7. Sum of active temperatures is
low and fluctuates between 600-1500°C.
Vegetation cover is dominated by grainy,
grain-mixed grass communities. Soil for-
mation processes is caused by freezing.
Around 40-60cm depth specific brown
or brown-reddish colour second humus
horizon is formed that is resulted from
renitization of humus.

CHARACTERISTIC OF SOIL

Location: Gergeti, 2170m a.s.l.,
N 42°39.864' E 044°37.152’

Relief: Area on depression of moun-
tain slope

Vegetation: Grass vegetation

Parent material: Volcanogenic
effusives

A — 0-10cm — 10YR4/2,5, granu-
lar-crumby, loamy, dry, dense, abundant
grass roots, no effervescense with 10%
HCI, clear transition;



AB — 10-20b3 — 7,5YR5/4, 3m3@m3560, mobbatin,
3336030, 3maMamm, damabgnma gggbzgdo bszdsme,
o6 domab 10% HCl-0b 8mg3ggd0m, gomabzms csb-
©oMSbMdaocn;

B — 20-35L3 — 5YR4/4, 3m38m3sb0, mabbsto,
dmaMorm, 8m333603m, Bgbsgdo bszdsme, o6 bmal
10% HCI-0b 3md89m980m, gomabzms dgbsdRbgsn;

Bh, — 35-513 — 7,5YR2,75/2, 3m3@&mgsbo,
@0bbsMo, afomo, gbzogco, B3MHomo gqL3gda
9o gmmo, Jobolb xMeadnb@gda, o6 dbmab 10%
HCI-0b 3m 35009600, go@sbgmes msboscmsbmdbomo;

Bh, — 51-6303 — 7,5YR3/2, 338 m3sb0, mnbbatin,
a®oemn, d3mgbgzogmm, BaMomo 53qbzgdo gBmgyma,
Jobob 36083968980 IMsGgdmemon, o6 dbmab 10%
HCl-ab 8mgdgmagd0om, gomsbgmes boomgmo;

C - 63-85L3 — 7,5YR5/3, LybBow asdmbsgmma
LEOYIE S, MObbatn, BmEgbnsbm, 3336nz30, gM-
oggmo B3Momo gqbggdo, o6 dbmal 10% HCI-ab
dmgdgmgdaon.

Booagn baboomegds 3gs39 s LyybBow 3gs3g
Mgodznno (pH —4,93-5,80), 3134Lob bszdomm dogms-
o 353(339mmdom, Dgrsdntmm 3mndmbEdo 8nbo
omEabmds 8%-b smqds@qds s bomM3gdo soanema
393 09bEsmsb 535069850 gobsbaemgdsl. d3Mmen-
o 3o 3dqbomagdamos, 3ndqbmgeb-ommnzan®
3mE0dmbGgddo (Bh, s Bh,), ®m8mgdo(s Bodmage-
39696 313xmLolb Mg@nbadsznol dgogal, Indnbab
398(339mmds 7,21-3,47%-0b ggofamgddo (33mmqdsco-
mdb; 3Gmgoemoa babosmmgds dosbmddnlb odsma s
Ladmomm §9350mdnom, gudggdal sedsdmmmdom,

89M3900b dosdmgdo
Environs of Gergeti

naan
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Jore-8ogermb 39dab-omnzonmo bospsgo
Mountain Meadow Humus lluvial Soil

AB —10-20cm — 7,5YR5/4, crumby,
loamy, dense, slightly cool, abundant
grass roots, no effervescense with 10%
HCI, gradual transition;

B — 20-35cm — 5YR4/4, crumby,
loamy, slightly cool, slightly dense, abun-
dant grass roots, no effervescense with
10% HCI, clear transition;

Bh, — 35-51cm - 7,5YR2,75/2,
crumby, loamy, cool, friable, very few
fine grass roots, rock fragments, no
effervescense with 10% HCI, gradual
transition;

Bh, — 51-63cm — 7,5YR3/2, crumby,
loamy, cool, slightly friable, very few fine
grass roots, more rock fragments, no effer-
vescense with 10% HCI, clear transition;

C-63-85cm—7,5YR5/3, weakly ex-
pressed structure, loamy, slightly moist,
dense, very few fine grass roots, no
effervescense with 10% HCI.

The profile has acid and weakly acid
reaction (pH — 4,93-5,80), high content
of humus, in surface horizons its content
does not exceed 8% and gradual decrea-
sing distribution take place in depth. The
profile is deeply humified, humus-illuvial
horizons (Bh, and Bh,), that are result
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dosbonddmmo ggdggdowsb Ca>Mg, dmsbmgdnem
3900mbgddn go(33momn Bysmdawal d93(339emmds
303qbmze6 3mEDdMbGdn dojbodsermMos s 23%
Jq000a96L. 894sb03mEn dgoggbormmds 3dndg onb-
bans, gabagn@o mabob 3q3(339mmds 358gdsb
a5b0(3000b B 3m&0bdmb@da (56%), mgdolb gtsdzoab
399(33900mds 14-23% d50003960.

ILIL5. 673mM335ema-bymeys Mo bossagdn
(beyemezs@ng mg3@mbmemb)

Lagomggmmdn 693ma33sms-bamagsdm®a (G-
bo-gog0bggfn aoxnsbn) boswsggdal LagMom gom-
omdo 5800035 o6 omgds@gds, Moz dogemo boo-
oamma Loggamab 0,8% dgoagbl. 58 boswsggdal
dofomsen Gommmdgda Ladgmal 3539bgs, 8ol
3om3Im B3390 90b gbargsrm mbyymal,
sbamzabobs ©s ©gEmMEmabBbysBmlb Monmbyddo.

69dmB3sema-biymags@mEo Bosseggdo mdmesmg-
Lo BgMHremdgdbs @ Bergegddgs 3o3M(3gmgdgmo
3gmobgmnm mombabs ©s aox0sb Bnswsgbatmdmad bgm
Jo693%g.

6M132338Nb 2IbILNIDIIDY

3a0mdg336gmds: Mmdnemabin, maenm, b.%.co. 5683,
N 41°43.347’, E 045°01.141'

Fgr0ggo: Gorrabgdto, 398seegdymo 3939

3396530 baggstn: darmsobmagsbo 3(3g65Mgmmmmds

605053656:3M343bgemn b cnbbatn s gognsbn
senza9Mo bogygbgdo

A’ —0-20L3 — 10YR4/2, 356 (33mm356- 3m3m360,
o0bbotn, Lab@em god33Mn39dmmo, Bgbggdo Ls3-
dome, dbmal 10% HCI-0b 3mddgmgdoom;

A”—30-40L3 — 10YR4/6, 356 (33cmm356-3m3@m3960,
»0bbstn, 53qb3gd0, 8mB33603m, bmalb 10% HCl-ob
dmgdgmgdao;

AC — 40-5043 — 10YR7/4, de@maoBo, nobbamMo,
B9b3gd0 3mGY, 39833M039d0ero, 336300 FoK0bo
3sbs (2,5Y7,5/3), domol 10% HCl-0b 8mddgoqdoo;

C —>5003 — 2.5Y6/4, a3b3m09d> goxnsba dsbs
(2,5Y7,5/3), 3m3@mgzobn, mobbatin, as83360398mmn,
dbmab 10% HCl-ob 8mgdgoqdaon.

of retinization, content of humus fluctuates
between 7,21-3,47%; The profile is charac-
terized with low and medium absorption
capacity and non-saturation of bases, from
absorbed bases Ca>Mg, in absorbed cations
content of exchangeable hydrogen in humus
horizon is maximum — 23%. Texture of the
profile is heavy loam, content of physical clay
increases in B horizon (56%), content of fine
particles is 14-23%.

ILIL5. Raw Sulphate Soils
(Sulphatic Leptosols)

Total area of Raw sulphate soils (Grey
cinnamonic gypsic) in Georgia does not
exceed 58000ha that is 0,8% of the total
soil cover. The main areas of these soils
are located on Samgori valley, separate
fragments occur in Marneuli, Akhaltsikhe
and Dedoplistskaro municipalities.

Raw sulphate soils mainly occur on
slopes and trails on quaternary loses and
gypsic soil formation rocks.

CHARACTERISTIC OF SOIL

Location: Thilisi, Lilo, 568m a.s.l.,
N 41°43.347' E 0450°1.141’

Relief: Undulated, raised plain

Vegetation: Grass vegetation

Parent material: Loamy and gypsum
alluvial deposits

A’'—0-20cm — 10YR4/2, granular-crumby,
loamy, slightly dense, common roots, effer-
vescense with 10% HCI;

A”— 30-40cm — 10YR4/6, granular
crumby, loamy, roots, slightly dense, effer-
vescense with 10% HCI;

AC — 40-50cm — 10YR7/4, crumby,
loamy, few roots, dense, sulphuric mass
(2,5Y7,5/3), effervescense with 10% HCI;

C — >50cm — 2.5Y6/4, sulphuric mass
(2,5Y7,5/3), crumby, loamy, dense, effer-
vescense with 10% HCI.



@300l dosdmgda (tmoenm)
Environs of Tbilisi (Lilo)

3Mmggnemdn >30L3 boe8nEsb d908R6g3s asxnsba
3960l dgdemgmds.

3mgnma babosmegds bab@ew &g @ &g
Ggodiooo (pH — 7,9-8,15); dosboddal @q3o0mds
Logdome Bomamns s 1003 boswsgdn 34,46-36,51
83.993--0b RoMamddn (335emgdsEMAL. dmsboddmma
#91d99%00056 Ca d3390Mo Fo6dmdl Mg. 3hmegaema
3o 3MdqboMgdymos, 343mbab 3sgLadsemmEa
omEgbmds 6%-dg domamos ©d >0,58 Lowmmdgdy
1,28%-b 390003960. CaCO,-als 399(3390mmds bgsedo-
06 Lom®m3gdo 3o@9d0b &9bwgb(305L aoba(znb
©> Loe®dom C 3mM0dMbBIn 39,28%-b >mbgsb.
Boaagal 3emgnmol 3mMnbdmb@gdo 1898qbaw 8dndy
@0bbatin 3g4s60 3o dgmaqbocmmdom bobosmmgds,
3565 Lom@domn C 30 dMbEGLS, HmM3mal &gL-
B&s Abmdado mabss. gadaao mabolb gMedoalb
omEgbmds 000730l 658560s s 57-61%-b Jgo-

©396L. mgdol Bsboemszqdal dq3(339emmds bszdsme
doamas (33-35%) 3Mmegneal dogem Lowm8qdo.

[1.111. JBICMO6IAN 6NIRIBIAN
ILIIL1. Boogem3dnbgdo
(39630 3, 353emn 3 6oGabmeml)

Boogm3nbqdal LogHom godomda badsGogg-
mmdo 3500a96L 1,9% (1304003s). gb boswsggdo

3930 (39mgdmmos §gbosba LmdEHm30zmmo dm-

naan
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b9dmB3semo-bimemansdmio boswsgo
Raw Sulphate Soil

In the profile from >30cm can be
observed gypsum layer.

The profile is characterised with
weakly alkaline and alkaline reactions
(pH —7,9-8,15); Absorption capacity is
suficiently high and in 100g. soil fluctua-
tes between 34,46-36,51mg. eqv. From
absorbed bases Ca predominates Mg.
The profile is deeply humified, maximum
content of humus is higher than 6% and
at >0,5m depth decreases to 1,28%. Con-
tent of CaCQ, increases from surface to
depth and in horizon C reaches 39,28%.
The soil has mostly loamy texture except
horizon C where texture is light clay. Con-
tent of physical clay is almost equal and
reaches 57-61%. Clay fraction content is
high in the whole profile depth (33-35%).

[L.II. ETALON / STANDARD SOILS
IL1IL.1. Red soils
(Ferralic, Haplic Nitisols)

In Georgia, the total area of Red
soils is about 1,9% of the land surface
(130400ha). These soils occur in the
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Bolb LadbMgor-sbogmam bsbaemda (sgots, amas),  south-western part of the humid sub-
0369039 33630905 LddgaMmgmmbs s sx3bsbgmdn.  tropical zone (Adjara, Guria). They are
BoogemB8nbgdn o536 (39mgdeema 100-300 398Ms8g  also met in Samegrelo and Abkhazia.

Brgnb mbnwsb. Red soils are distributed up to 100-300m
BomgmBabqdl m3o300 dmE(33006-gms30sbo  above sea level (a.s.l.).
909g0. bossabsmdmdddbgmo Jobgdo Bom8me- Red Soils occupied hilly relief. Soil

a960mos gdg 83mbomgsta 4obgdol (dnfnmomsw  forming rocks are represented by red
obgbndgd0m) ©s Joma gMnge@qdal gs8man@ g0l color weathering products of effusive
Boogmo ggMob 3Mmeed@qdnm. 3mods@o &gbosbo  rocks (primarily andesite) and their wea-
LdGEM30ggemns. baggag@oznm 3gMommab babam-  thering red color products of derivatives.
dmogmds M3d ®398. bomgdqdol d060d¢dn dmwol  The climate is humid subtropical. The
asbogbymdy. dmbgdMngzn (39bsMgmmmds Bo8m-  duration of the vegetation period is about
©aqbomos Jg@gmmo bmd@mmdngmmn @yom, Mm-  eight months. The minimum precipitation
3gemda(s 33b300ds badmo, 356300l dmbs, Bagggemn,  occurs in spring. The natural vegetation
Mboms s bbs. gb @yg bobosommgds domoewdbisby  consists of a mixed subtropical forest,
9398 y0m. 93y53s0 Byob orn Bsboemn gofgbomos,  where we meet chestnut, oak, beech,
3599698mns biyd@Mm3nzmemo Mm@ nmgdo s ool  hornbeam and others. This forest is des-
3mab@o(30g00. cribed as an evergreen type of forest.
Nowadays, a great part of this area is
deforested and occupied by subtropical
agriculture and tea plantations.

6M19233NL 2IbILNIDITDY CHARACTERISTIC OF SOIL
3030m3dgd36Mgmds: x0ndobGomm, b.9.c0. 3043, Location: Jimistaro, 304m a.s.l.,
N 4°217.934' E 042°42.012’ N 42°17.934' E 042°42.012’
F9moggo: Bgmmdol bgos bsbaema Relief: Hilltop
339656 g9ema LaggsMn: Joowdb3s6g 9398 Y9 Vegetation: evergreen underbrush
6050053656:3mM3g43bgemn sba: 3 mz0MM-gem- Parent rock: Proluvial-Colluvial
309960 bogggbgda deposits

A—0-20cm — 10R3/3 (moist), granu-
lar-crumby, loamy, compact, moist, many
roots, no effervescense with 10% HCI;

B, — 20-40cm — 10R3,5/4 (moist),
crumby, loamy, firm, moist, sufficient
roots, friable and common mottlings
(5YR6/8; 5YR2,5/1) rock fragments,
no effervescense with 10% HCI;

B, —40-80cm — 10YR3,5/3, 10R4/3
(moist), friable, moist, crumby, loamy,
a few roots, friable and common mo-
ttlings (5YR6/8; 5YR2,5/1; 7,5YR8/2;
7,5YR8/4,5) rock fragments, no effer-
vescense with 10% HCI;

C — >80cm — 10YR4/3 (moist),
%080bGGe (089Fg00) crumby, loamy, the structure is worsened,
Jimistaro (Imereti) moist, friable, almost no roots, friable and
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A — 0-20L3 — 10R3/3 (bggemn), Joei(33emMzs6-3m3-
B™M3560, mabbsto, dm3zzMogm, Ggbnsba, dg3cn
xqL30, o6 3bmob10% HCl-ab 8mddgogdoom;

B, — 20-40L8 — 10R3,5/4 (bggemn), 3m3G™3360, Malb-
Bain, 3m3 33603m, §960sbn, Bgbggda Lozdeme, (3B
MomEabmbom gbzogMo s degmo (5YR6/8; 5YR2,5/1)
Jobol g35a3896@qd0, 56 Fonli10% HCl-abs 8mg8ggdoo;

B, - 40-80L3 — 10YR3,5/3, 10R4/3 (bgaqm), c3b303-
60, 960560, 3M3EmM3560, MabbsMa, ggbzqda 3mBos,
©0E0 MamEgbmdom gbzogho s ghgmo (5YR6/8;
5YR2,5/1; 7,5YR8/2; 7,5YR8/4,5) 4obnls 3033968 qd0,
o6 domob 10% HCl-0b 8mgdgoqdoo;

C —>800L3 — 10YR4/3 (bggmn), 3MIG™360, MAbbs-
60, LGEYJB s gogamgbgdymas, §gbnsbn, gbgag-
60, 39L3960 MMNJFab 56 3L, FoMdaw BbzagMo ©s
g (5YR6/8; 5YR2,5/1; 7,5YR8/2; 7,5YR8/4,5) Jobols
3533968900, o6 dbmab 10% HCl-0b 3md8gmgd00m.

Boswagn gsdmnmBggzs bszdsme Bomgma dgggo-
mdoo s 3dndg, 03B qbow mnbbstin &g4LGmMno.

959300 (339mgd30mAL demngFn 3gogg oMgsb
39039 693wy (pH — 4,28-4,80). ao(33m00 gdmom-
69330 Bysmdownlb dq8(339cmmds 15-20% dgo003960.
33mbob Bompgbmds 5,12%-0s6 Low®dgdn 8306w~
b5 1,07%-8009. bossgo 3dndg mobbstn dgdsbognein
dq00a960mmBabss. 3Mmagarmol LoeM8g30 g3nbagnMa
@0bolb gMsgios 1360336mme oG memmdl 52%-
8009. mgdolb gMagnob d93(339mmds 22-26% dgo-

©396L. dmsbogdmmn ggdggdal dnmagboemmdsda
Ca>Mg.

6M9R338NL 2IbILNIOITBY

30a0m3dEgdscgmds: mbaMaqomn, sbsbgyma,
l)cbgg 1073, N 41°54.269’ E 041°59.574'

90980 B9MMdab bgws bsboemo

33965 gemo baggstn: Jo@mzadmema Rool 3emob-
&o(300

6050536563336 gemn Joba: Bydmnbgdo mabgdo

A — 0-30L3 — 7,5YR3/2,5, 3m3@m3sba, 3bmdmdn
o0bs, &9b0sbo, 333605 gqbgn, o6 dbyalb 10% HCI-
ob 3mgdggdoo;

B, — 30-60L3 — 2,5YR4,5/7, 3m38m3s60, dbxdamdo
oobs, §gbnsbn, xqbggdo Lszdome, > dbmal 10%
HCI-0b 3mg3ggd00;

B, — 60-8503 — 2,5YR4,5/8, 3m38m3s60, dbxydmdo
@abs, §gbnsbn, 6 3060b madgde (10YR3/6), 56 dbmals
10% HCl-0b 3m73gwgd0o;

naan
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Red Soil

common mottlings (5YR6/8; 5YR2,5/1;
7,5YR8/2; 7,5YR8/4,5) rock fragments,
no effervescense with 10% HCI.

The profile has quite a reddish co-
loring and heavy, mostly loamy texture.
Reaction fluctuates from strong acid to
acid reaction (pH — 4,28-4,80). From ex-
changeable cations content of hydrogen
is 15-20%. Content of humus is 5,12%
and lowers in depth to 1,07%. Soil has
heavy loam texture. In the profile content
of physical clay slightly increases up to
52%. Content of fine particles is 22-26%.
From absorbed bases Ca>Mg.

CHARACTERISTIC OF SOIL

Location: Ozurgeti, Anaseuli,
107ma.s.l., N41°54.269' E 041°59.574’

Relief: Upper part of slope

Vegetation: Former tea plantations

Parent material: Zebralike clay
deposits

A — 0-830cm - 7,5YR3/2,5, crumby,
loamy, moist, many roots, no efferves-
cense with 10% HCI;

B, —30-60cm -2,5YR4,5/7, crumby,
loamy, moist, lot of roots, no efferves-
cense with 10% HCI;

B, —60-85cm —2,5YR4,5/8, crumby,
loamy, moist, Iron mottles (10YR3/6), no
effervescense with 10% HCI;
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065bgmob osdmgdo (mdymagomob dgbozodsmmadgdo)
Environs of Anaseuli (Munitsipality of Ozurgeti)

CD, — 85-100L3 — 5YR5/7, 3n3@mgsbo, bmdada
o0bs, gbnsbon, dgzfins H3obals modqgdo (10YR3/6)
o Ld3domE oMol mgdol (2,5YR7,5/1) modqdn, o6
dbmal 10% HCI-0b 3mddgmgdom;

CD, — 100-120L3 — 5YR5/7, 3Lbxydydo mabs, Gg-
B0sbo, gMgma, 393608 G 30obals (10YR3/B) o mgdols
(2,5YR7,5/1) magdgdn, 53qbggda o6 o0l s o dbmals
10% HCl-0b 3mgdggdoom.

bosogn oMab @3 s DgdmabgdMew sdMg-
mgdmmo, babosmmgds bomgmo dgxgHommdao.
Booogol Mgadzos dmoagf 3gsggs, Gmdgmoi CD,
3mE0DmbGdo n33mgds 3yozq Mgodionm. Indabob
omEgbmds 5,06%-w056 Loe@8930 330600935 0,75%-
8g. dmobogdygma 3000mbgdol godo 3g8gbow
39@0s 203a.943-g, G domomnmgdlh dmsbogdals
Ladmomm §q300mdsdy. boswsgn ggdggdom ofs-
3admamns. by 38sme dagsmos gozamomn Bysmdawnl
398(339mmds, BM3gembs Josbodnm 3om0mbgdl
Il mdomagh 50%-dg 3g9@0. boswogol ggmdgg-
d0or BodmMmdal batabbo Logstenome <50%-by.
8949603160 3ga960emmdal Babgogno boswsan ag-
31036985 3bmdemd onbgdlb. <0,0133 bsbams 390l
d98(339mds 66-74%-0b Gofgmgddn (335 gdsmAb.
bogdame Bamamons BaMamabdgMbommo ggModgoanb
(<0.00133) Mommgbmds.

Boorgemdnbs
Red soil

CD,—-85-100cm—5YR5/7, crumby,
loamy, moist, big amount of Iron mott-
les (10 YR3/6) and very light coloured
mottles (2,5YR7,5/1), no effervescense
with 10% HCI;

CD, — 100-120cm - 5YR5/7,
loamy, moist, motley, lot of Iron mottles
(10YR3/6) and light mottles (2,5YR7,5/1),
no roots, no effervescense with 10% HCI.

The profile is deep and characterized
with zebra-like, reddish colouring.

Soil reaction is strongly acid and in
CD, horizon it is chaged to acid reaction.
Content of humus is 5,06% and lowers
to 0.75% in depth. The sum of the ex-
changeable cations is more than 20mg.
equivalent that indicates the average
cation exchange capacity. The soil is
unsaturated with bases. The content of
exchangeable hydrogen is quite high,
which holds more than 50% among ex-
changeable cations. Cation Exchange
Capacity supposedly is <50%. According
to texture the soil belongs to light clays.
<0,01mm particle content fluctuates in
the range of 66-74%. The quantity of fine
clay particles (<0.001mm) is quite high.



ILIIL.2. y3009em30bgda
(396303 emnz0bmenb)

430009306930l bogFom gamomda bodstmgg-
mmdo 3500a96L 4,5% (3176003s). gb boswsggdo
doMnmoma 3M(39megds drm3z0b mMBawsb 1008-sb
500-6003-30g, sobogmgm Lagetmggmmb §qbosb bnd-
BMm303mm dmbsdn — goaab, amoanonb, gmemco-
1dab, mRs8RaMgl, gomab, bmamarab, Boemgbyobal,
Rbm@mBymb, bmdab, bybs30l, Bom@z0mmal, 8530l @
6o 3emgdo bmbab, Bysm@mdmb, @yodammal ©s 3560l
00mbg80L gms 3-6m (33056 Dmemdo.

430009306980 gmMEFoMgdoshb §qbnsbn Lmd-
BMm303nmo 3m0ds@ob 30mmdgddn. Loggag@oom
3gtnmen afdgmogds G3s 39, boemgdgdal Bromen
omEabmds owns (110033-0s6 250033-30g), dogMaed
B0 gobsboemgds m39980b Babgozom sMomsabadatin.
bomgdg80b 3060330 5cnbadbgds s3Gnemdo, anbls o
0360L30. 35960l GoMmdoma §9b605bmds bs38sme
Bomamos (80%-89). yznmgmdnbado as36(39mgda-
s dggem drgon® GgBobgddy, ©obsBy3MHadym @
850056 3nqdstig 3mnbbnbgddy. boswsabstdmad a-
bgemo Jobgdn bamdmmagbormoas 37039 s Ladmsmma
3yotn Jobgdal (3nMz9em Gogdo gadmadab) godm-
30 30b 3OmEnd@gdom. Ggmobgddg gb Bossggda
R39mmgd6ng 30006098056 gb3096, m0bosk Jobgdby.
Boowagbsmdmdddbgmon Jobgda babnommgdnsh (3mon
godogmEo 030bgdg80m, Mo bgmb Mbymdl dom
Rodmmg(3b35L © ©3396ygMgdsb. LagHome ygnomgem-
806980l sMgammo gobabsbmamgds Jobgdal go36i(39-
madoo. dmbgdMngn 339600 9mmmds BomB8mmagbaemas
dgBgame Lgd@Hm3agamo Gyggdeo (3:bs, dgendss,
Bodemo, moggsbn, Bogggmo, (303630, bg396Rbama
o bbg.). 83gs3s Ggfn@dmEoolb M3g@glb bobamby
d1bgdfngo 3(39boMgnmmds aoboanMadamos s
3933m0mns babmgmm-bsdgnmbgm 8nbrgMgdal s

3mabBo300b @ nEmmn 33965 gmemdoom.

6MIR338NL 2IbILNIOITBY

30030m3Eg356gmds:  Jymonbn, 3mbBsdgmo,
b.cb.Q. 33639, N 42°16.899' E 042°44.390’

90980 BMEMdL 43908 babamn

33963 gemo bagzstn: g3agdaal 3B nmgdo
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ILIIL.2. Yellow Soils
(Ferric Luvisols)

In Georgia, the total area of Yellow
soils cover 4,5% (317600ha). These
soils mainly occur from 100 to 500-600
meters above sea level and are widely
distributed in the humid subtropical zone
of West Georgia in the mountainous
hilly belt of Gagra, Gudauta, Gulripshi,
Ochamchire, Gali, Zugdidi, Tsalenjikha,
Chkhorotsku, Khobi, Senaki, Martvili,
Abasha and less in the Khoni, Tskaltubo,
Tkibuli and Vani hill districts.

Yellow soils are formed under a hu-
mid subtropical climate. The duration
of the vegetation period is about eight
months. The annual precipitation is high
ranging from (1100 to 2500mm). Howe-
ver, its distribution throughout the year is
not stable. The minimum precipitation is
in April, May and June, but with relatively
high humidity (up to 80%). Yellow soils
are found on the old marine terraces and
on bordering foothills.The soil forming
rocks are acid and an average solid
rocks which (firstly schists) by weathered
products. In general they are developing
on friable, clay rocks.

Soil forming rocks are characterized
by bad physical properties, which pro-
mote their washening and landslides.
Generally, the area of yellow soils is
restricted to the distribution of rocks. The
natural vegetation consists of mixed sub-
tropical forests (oaks, zelkova, chestnut,
pterocarya, lime tree, maple and others).
Nowadays, large parts of this area are
deforested and used for agricultural pro-
duction of fields and cultural plantation.

CHARACTERISTIC OF SOIL

Location: Kutaisi, Motsameta,
336m a.s.l., N 42°16.899' E 042°44.390’

Relief: Lower slope

Vegetation: Pine cultures
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CHAPTER II
THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

6050053656:3m3J3bgemn §o6a: gogmadals godmaezn-
&30b 36megg@goo

A — 0-20L3 — 10YR3/2 (bggrn), oM (33emMz96-3m3-
Bm3z9b0, §gbnsbn, mabbstn, dmd3z3cnzm, ggbsgdo,
bombao@o domosh (3m@s, o6 dbmal 10% HCl-ob m-
J89gd00;

AB — 20-40b3 — 10YR3/2 (bggmo), 3m3Em3s60,
8960560, m0bbstin, 3m3d33Mngm, §gbggdo s bosm-
bogo 3m@o, 56 dbmab 10% HCI-0b 3mddgmgdom;

Bme)— 40-70L3 — 10YR5/4 (bggen), 3M3Gm3s60,
®0bbsMn, §gbosbo, dmajgMngm, bombsgo, M3nbols
(2,5YR3/6; 2,5YR5/8) rmodgdo, Mn-ab (2,5YR2,5/1)
JMSJF)OGOQE’)Q, c30b3360 o6 ofnl, oM Bb‘gob 10%
HCl-0b 3mgdggdoom;

Bz({e) — 70-1000b3 — 7,5YR7/8 (bzgeo), 3m3@mze-
Bo, mabbstn, 3md33cngm, boMbs@a, 3060b modq-
dab (2,5YR3/6; 2,5YR5/8) oo Mn-ab 3mb3fgzngdol
(2,56YR2,5/1) Gampgbmds 3m3s@gdqmo, g3gbzgdn o6
otab, o6 dbmob 10% HCl-ob 8mgdgoqdoo;

BC,,, — 100-140L3 — 7,5YR7/8 (Lggemn), Lyb@ow
as3mbs@emo 3mdGmgoba LEGHMJG NG, 9basbo,
dmd33M03m, mabbatn, bofMbsgo dg3fn, domdsw
336300905 M3060b modqdo (2,5YR3/6; 2,5YR5/8) o
Mn-obs 3mb 330980 (2,5YR2,5/1), 8508Rbgzs mgdals
madgdo (BY7/1), 13qb3gdo o6 oGab, o6 dbeal 10%
HCl-0b 3mgdgogdoom.

Boswagnbomgal sdsbsbosmgdgmas ygomgmao dg-
ggfoemds, H3060b @s mgdal modqdals, sbggg 3sb-
3569980l 3mB 36930980 BmBs@gdmemo Jq3(339mmds
an(ﬁaom 3(*)60%005@)3630.

mbsdgos (Frosenbob dmboczadserodgdo)
Motsameta (Kutaisi munitsipalitety

4300908065
Yellow soil

Parent material: Products of wea-
thering schists

A — 0-20cm — 10YR3/2 (moist),
granular-crumby, moist, loamy, lightly
dense, roots, lightly skeletic, no effer-
vescense with 10% HCI;

AB — 20-40cm — 10YRS3/2 (moist),
crumby,moist,loamy, lightly dense, few
roots and lightly sceletic, no efferves-
cense with 10% HCI;

B, 1~ 40-70cm — 10YR5/4 (moist),
crumby, loamy, moist, lightly dense,
skeleton, iron (2,5YR3/6; 2,5YR5/8)
mottles, content of manganese (Mn)
concretions (2,5YR2,5/1), no roots, no
effervescense with 10% HCI;

Bz(fe) —70-100cm —7,5YR7/8 (moist),
slightly crumby structure, moist, lightly
dense, loamy, many skeleton, many
iron (2,5YR3/6; 2,5YR5/8) mottles, con-
tent of manganese (Mn) concretions
(2,5YR2,5/1), gley mottles (5Y7/1), no
roots, no effervescense with 10% HCI;

Soil profile is characterized by yellow
colour, increased content of iron and gley
mottles, also concretions of manganese
(Mn) in deep horizons.



Mgod3os Lyb@ew 8ysggs dogm 3Mmagado.
dooboddnmo 3omombgdol xsdo 19,9-1,6733.943.
dqoaqblb 1003 boswagdn. go(33mom 3omnmbgdda
Ca Momeqbmds smq8s@gds Mg. Bysmdawnl d59(3-
39emds 10% o6 5mq3s8gds bgos 3mEnbdmbEdn,
LoEMBnm 3MENBMBE 7830 30 LogMmmme o6 gndbom-
9. 39745603m0 dgaqbormmdol Bnbgognm Boswsgn
809310136905 BLmdad mnbsb. <0,0183 Bsboens 3980l
BomEgbmds 3Gmaamal dns bsbomdn dogmmmdl
(69%). <0,00133 65b0ems3930L B93(339mmds dogem
Loe®8q30 >30%.

ILIL3. g3mdn560 bassagdo (abEng, gnoting
amg0bmenb, 3obGmbmeb)

Fomd0sbo boswaggdol LagMom gomomda badsm-
o39mmdn 890003960 ssbmmmagdnm 2,9% (1304713s).
qb Bosagqda dofamase as3M(39mmgdmos jmembg-
o0l ©3dmmmdby, s3Mqm3g c8mbagmgm ©s Ladbmgm
badsGoggemman.

Fomd0b boowaggdl 139305 gmEG M- 3Mdms-
GO 353900 &30l ademmda, HmIgemag sdmgbg-
dmns Se30@-& Mg gbmemn dobsmom, Mmdemal
3q8500396mmddn Imbsbaemgmdl  30335b0mBabs s
330963033900l LadbEgon Jonsbgmal s3gqdn Jobg-

b0l g08mx30@30L 3MmEYgd500. boggbgda 1dg@gbow
39M3mba@ s, bgms §ggbgddn mabal LngsMdoom.

3e035&0 cmdogmns, &gb0sbn s Mdama. baggag@enm
396M0mEolb babamdmagmds Mgs mggs. bomgdgdob
80603930 ImEol gobogbmmdy, bmemm dsgdbodmda
— 398mam8sbs s bsdmatdn. Ladmsemm Bemom@o
RBOEM000 §q60sbmds scbgslb 71-82%. dmbgdcogn
3(3965Mggmmdol 48658 mMbgdma Gadns — datob
899900, bmemm 0eb8bemagdn — Byemmzgeb-gomdnsba
33960 gmemmds. bl §yggdo Bomdmeagbaemas
obdgmom. 30bsmgzal baboo a3bgmgds 0dgMgoal
dmbs, 0060, Azboms, mogsbn ©s bb3. Fomdgdda
253639 gdmns doemo, obemo s bbg.

6M12238NL IbILNINIIY

3a0m3g33MgMBs: Bmmn, Formswowo, b.H.w. -13,
N 42°12.104’ E 041°43.241’
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Soil reaction is weakly acid, in whole
rofile. The sum of the exchangeable ca-
tions is 19.9-21.67mg.eqv. in 100g. soil.
From exchangeable bases Ca is higher
than Mg. The content of exchangeable
hydrogen is not higher than 10% in the
upper horizon, in deeper horizons are
not observed. According to texture the
soil belongs to light clays. <0,01mm
particle content increases in the middle
part of the profile (69%). The quantity of
fine clay particles <0.001mm is >30%.

ILIIL.3. Bog Soils (Dystric, Eutric
Gleysols, Histosols)

Total area of Bog soils in Georgia is
approximately 2,9% (130471ha). These
soils are mainly found in the Kolkheti
lowland, also in east and south parts
of Georgia.

Bog soils occupy the plains formed
by delta-accumulation, which is filled
by alluvial material which is composed
of North Caucasus and South Cauca-
sus material of rock weathering. The
deposits contain mostly carbonates in
the upper stratum shared with predo-
minant clay.

The climate is warm, humid and soft.
The duration of the vegetation period is
eight months. The minimum precipitation
is in spring, the maximum in autumn
and winter. The average annual relative
humidity reaches 71-82%. The main
vegetation type is plain riparian forest,
with accompanying water-bog vege-
tation. The riparian forests are mainly
composed by elder forests mixed with
oak, ash, hornmeam, pterocarya and
others. In bogs is common sedge.

CHARACTERISTIC OF SOIL

Location: Poti, Chaladidi, -1m a.s.|.,
N 40°12.104’ E 041°43.241’
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CHAPTER Il
THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

F9e0gBat 3939

3(39656g9ema baggatin: Inmyboto o gomdab do-
mabgmmo 339bsMgmmmds (abemo)

605053656:3m3]36gemn Jobn: Brznmn ©s Se-
309960 bogggbgda

A, — 0-15L3 — 10YR3/1 (bggemn), doM(3geom-
356-6360m 3m3Gm3960, §gbnsba, mobbstn, g3qbizgda
39360, 56 dbmab 10% HCl-ob 8mg3gqdao;

AB(Q)— 15-30b8 — 10YR3,5/1 (bggcmn), B3o-
m3m3@m360, &9bnsbn, 8336030, mnbbsmn, M 3060l
(2,5YR3/6; 2,5YR4/6) 0> mgdab (Gley 1 3/N oo Gley
1 4/N) msqgd0, gbzgdo Lszdsme, o6 dbaal 10%
HCl-0b 8mg3g0gd0m;

B, — 30-60L3 — 5YR4/1 (bggemo), 3m3@mgoba, ddo-
39 00bbatin, &gbnsbn, 3336030, 30600 (7,5YR5/8) oo
mqdal (Gley 1 3/N s Gley 1 4/N) modqdo, dosygmado,
©53mbbgM393mma 8(3965Mgmema bothgbgda (cnmfdals
Babdnn), o6 dbyals 10% HCl-ob 8mddgogdoo;

G — >60L3 — mgdosba 3mEnDdmMbGn, Gley 1 4/N,
8gb0sbn, 3m3Bmgsbo, 8dndy mabbstin, 8336030,
©3mbLgM39dmmn 3(3960Mgmma BomRgbgda (onom-
430L Babdon), M3060L modgda (7,5YR5/8) domdscw,
o dbmolb 10% HCl-ob dmddgwgdoo.

Bosognbmgal @adsbsbosmgdgmos: gobgge-sm-
©3960m0 3m@gb(300mal (33emnemgds, godmbagemo
3060b gobgobs ©s madol modgdom; Low®3gda
930560 3mE0DMbEG0L 5MLgdMds, babdnmgdama
339656 gm0 batmhgbgdo.

Fommowoob dosdmgdo (3membgon)
Chaladidi environs (Kolkheti)

FomB0sbo bosagn
Bog Soil

Relief: Plain area

Vegetation: Alder trees (Alnus) and
bog

Parent material: Marine and alluvial
deposits

A — 0-15cm — 10YR3/1 (moist),
granular fine crumby, moist, loamy, many
roots, no effervescence with 10% HCI;

AB(Q) —15-30cm - 10YR3,5/1 (moist),
fine crumby, moist, dense, loamy, Iron
mottles (2,5YR3/6; 2,5YR4/6) and gley
(Gley 1 3/N and Gley 1 4/N) mottles,
many roots, no effervescence with 10%
HCI;

B, — 30-60cm — 5YR4/1 (moist),
crumby, heavy loam, moist, dense,
Iron (7,5YR5/8) and gley (Gley 1 3/N
and Gley 1 4/N) mottles, earthworms,
conserved (recognizable) plant tissue
(almost charcoal), no effervescence with
10% HCI;

G — >60cm — Gley horizon, (Gley
1 4/N), moist, crumby, heavy loam,
dense, conserved (recognizable) plant
tissue (almost charcoal), Iron mottles
(7,5YR5/8), no effervescence with 10%
HCI.



Bosogo bobnsmmgds bgogmarmnto Mgsdznom
(6,80-7,32); donobogdnmo gmdggdal Ladmsenm dq3-
(339Md0m, 3533000 35m0mbgddn Ca-ob LogeMdoom
Mg-bg; 3039bolb Gomogbmds 5,93-0sb 1,15%-8q
@3bsmsbmdnm (30w ds 3Mmagarmalb Low@dqdo.
8dndg mabbatio 8gdsbazmn dgmagbnrmmds bom®3gda
033908 3bmdmdo mabs dgoaqbornmdaom (gobagnma
o0bob gModnol Hommgbmds dgemagbl 55-60%);
mgdob gMad300b 393(339mmds domsens (230%) s
3Mmgnemdn 3908R6g3s 8nbo bBsdamnEa asbsborng-

b0l &nbrgb(zne.

IL1IL4. y3009m3abs — 96960 badwsz9d0
(bB>ab0g3, B0z S36G0LmEL)

430009m3abas-96960 boswseggdal LogFom gomom-
b0 bagemggrmmdn 2% d9000a96L (1376003s). got-
OMESd 353M(39mgdmmo sbagmgo bademomzgmmb
896056 Lyd@EM3nzme Dmbsdn, D3zl ©Mbnsb
30-56 2003-30g, doMoma@a, 3mebgonl sdemm-
dab A oenm-503mbagemgo Honmbgdda, sgbsbgmdo,
LaBgamgemmbs s dgeMgdnom b 3mgds ndgmgodo.
53 Bnoaggdol bozdomm ©aen dsbnggdo azbzogds
30batMgqdol 3memEnl, 9bgmMal, bmdal, Mombal,
y3060msb s bbs. dggm §gmebgddy.

303G 560l §gbnsbn, LndGMm3nznmo. bomg-
J930L Fomegbmds bo3domm damsmons; bogbmmbs
©5 398mEamBsdg BoMomdomo §qbnsbmds smbgsl
90%, bmem 80bndomd Lonwggdh —67-70% — go-
Bogbmmbs ©s JgdmoamBsdy.

339985 dbgdMogn 33960 mmo baggato -
BHrggmmos gohgbzol s 068 96LoyMa dmzggdals
dg0qao@. 93 Bmbsdn go3M(39mgdagmo 3mmbgmab
@030[) 3(‘7QOQ(")80606(§)‘360 @83360 6068(\0@6360@0
agm 896 d60sba bggdam (Bbs, dgmdgs, Bodema, bam-
3o, Mboms, 0gsbo, magsbn), Abzosms dqhdqdom
(935m0do, 308dsM©s) s JoMowdbisby J3g@ynm
(3o, Bysz0, ©939). BYoL 8sbggdal GoFmmdgda
301306930 bLabmgem-basdgnEmbgm 3nmEncgdoon:
Ron, 30&Mbgdo, 08dsgm, Lodnbwa. 3mebgonlb
8499990 393mARgbaemns Msadab@m&a bs 3390980l
Loboon.
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For the profile it is characterized re-
dox potential changes that is expressed
in iron oxydes and gley mottles, existen-
ce of gley horizon lower part of profile,
not fully decomposed plant tissues.

The profile has neutral (pH — 6,80-
7,32); average content exchangeable
basis, Ca is more than Mg; Humus
content is from 5,93% to 1,15% de-
creasing from surface to down in the
profile. Heavy clay texture varies with
light clay texture (physical clay content is
55-60%); physical clay content is higher
than (=30%) and has a stable distribution
in profile.

ILIIL.4. Yellow Podzolic Soils
(Stagnic, Ferric Acrisols)

In Georgia, the total area of Yellow
podzolic soils is 2% (137600ha). These
soils are widely distributed in the humid
subtropical zone of West Georgia from
30 to 200m a.s.l., mainly on the nor-
th-eastern part of the Kolkheti lowland,
Apkhazeti, Samegrelo and less frequent
in Imereti. Wide massive of the soil found
rivers Kodori, Enguri, Khobi, Rioni, Kvi-
rila and other old terraces.

The climate is humid, subtropical.
Amount of precipitation is quite high;
During summer and in autumn, the air
humidity reaches 90%, but it is lower
67-70% in spring and autumn.

Nowadays natural vegetation no lon-
ger exists as a result of deforestation
and the transformation into pastures.
In this zone among timber trees (oak,
zelkova, chestnut, persimmon, horn-
beam, ash tree, etc) bushes (sarsapa-
rilla) and evergreen understory forests
(box, cherry laurel, and rhododendron)
could be found. The areas of this forest
are covered by agricultural products:
plantations of tea, citrus, tobacco and
maize.
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THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

boowsgbsmdmdddbgmn Jobgdn BomImmagbormos
®0bbsM0 s Mobs bagggbgdom, MmBrmgdoy GoMsgzgb

93986335 gdb.

6M132338Nb 2IbILNIDIIDY

3030m3E)d5Mgmds: bmamaal Monmbo, (39030.
b%gg 733, N 42°26.506’ E 041°48.706’

F9e0gBat 3539

33965 gma baggaMa: boBsnstn, 339600
Loggamdn ©EMBnbsbEGMAL 33086

6050053656:3m3Jd6gemn Joba: cnbosbn bognbgda

A — 0-10b3 - 5YR2,5/2 (Lggea), Jm8@m3060,
o0bbatn, gggbgn dg36in, dm3dz3cngm, Ggbosba, o6
dbmab 10% HCI-0b 3md3gmgdom;

A,- 10-25L3 — 5YR2,5/2, 7,5YR4/1 (bsa@n), Jma-
B™3z9b0, mabbafn, Ggbasbon, 3336Mng0, gbggda do-
m0ob (3m@o, o6 dbmalb 10% HCl-ab 8mddgwgdoom;

B, — 25-40L3 - 7,5YR5/6 (Lggmn), 3bbgom3m3-
B™3z9b0, mabs, &qbnsba, G 30bals madqdn (2,5YR4/6
o 2,5YR4/8) 05 mgdal mogdgdo (Gley 1 7/10Y o
Gley 1 6/10Y) bogdom, B39L3gda o6 sGab, o6 dbmal
10% HCl-ob dmd3g0gdnm;

B, — 40-60L3 — 7,5YR5/8 (Lbggemoa), 3bbgoem 3m3Gm-
3960, onbs, &qbnsbn, M306a0b moggdo (2,5YR4/6 o
2,5YR4/8) 05 mgdol maodgdo (Gley 1 7/10Y s Gley
1 6/10Y) oo Momegbmdom, Mn-ab 3mBiMgogdo
(10YR2/1), 033[)3360 56 oMb, o Bb‘gob 10% HCI-ols
dmgdgmgdao;

(39080l Bosdmgdo (dma ol dmboczodserodgdo)
Environs of Tsaishi (Zugdidi municipality)

The Kolkheti forests were preserved
in form of fragmentary patches. Soil for-
mation materials are represented by loamy
and clay deposits, that cover gravel.

CHARACTERISTIC OF SOIL

Location: Zugdidi district, Tsaishi,
73ma.s.l.,, N 42°26.506" E 041°48.706’

Relief: Plain area

Vegetation: Former tea plantations,
dominates fern Psilotopsida

Parent material: Loam deposits

A — 0-10cm — 5YR2,5/2 (moist),
crumby structure, loamy, many roots,
slightly dense, moist, no effervescense
with 10% HCI;

A,—10-25cm - 5YR2,5/2, 7,5YR4/1
(moist), crumby, loamy, moist, dense, very
few roots, no effervescense with 10% HCl;

B, — 25-40cm - 7,5YR5/6 (moist),
coarse crumbs, clay, moist, iron mottles (
2,5YR 4/6 and 2,5YR4/8) and manygley
mottles (Gley 17/10Y and Gley 16/10Y),
no roots, noeffervescense with 10% HCI;

B, — 40-60cm — 7,5YR5/8 (moist),
coarse crumbs, clay, moist, iron mottles
(2,5YR4/6 and 2,5YR4/8) and many gley
mottles (Gley 1 7/10Y and Gley 1 6/10Y),
manganese (Mn) concretions (10YR2/1),
no roots, no effervescense with 10% HCI;

BC - 60-80cm - 7,5YR6,5/1 (moist),
coarse crumbs, loamy, moist, iron mo-
ttles (5YR5/8) and many gley mottles
(Gley 1 7/10Y and Gley 1 6/10Y), no
roots, no effervescense with 10% HCI.

The profile is characterised by dark
humus horizon followed by light, whiti-
sh-greyish horizon. Increased content
of clay in the middle of the profile. In-
creased amount of iron and gley mottles
and manganese concretions in depth.

The profile is characterised by acid
reaction (pH —5,08-4,95), low exchange
capacity (<20 mg eqv. in 100 g. sail).
From absorbed bases Ca>Mg in ab-
sorbed cations content of exchangeable



BC - 60-80L3 — 7,5YR6,5/1 (bggemn), bbgne 3ma-
B™3560, Mmobbatin, Eqbnsbo, 3060l modgda (5YR5/8)
©d5 mgdab modqdo (Gley 1 7/10Y o Gley 1 6/10Y)
Jotdoe, Bgbzgda o6 o6ab, o6 dbmal 10% HCl-ab
dmgdgmgdaon.

Booogabmzgnl odsbobosmgdgmos dndn 3u-
3qbmgabo 3mEabdmbBalb 4399 mos, dmogoEm gg-
0L 3mE0dDMbGOL sMbgdmds. mabalb dmBs@gds dms
bsBoedn. M 3060b, mgdab modqgdal s Bobgsbmdnls
3Mb369(30980L Mm@ gds 3Mmaynmal Loem®3gdo.
3Mmgoemo babooomgds 37939 Mgsdiono (pH —5,08-
4,95), 3c5bcnddnlb odoma @ g300mdom (<208a.943.
100g boowsgdn). dosboddmmn o3mdggdosb Ca>Mg,
d00bmgdmem 3omnmbgddn go33momon Bysmdawal
3933398 (335 gdomdl 9-24% goMamgddoa.
3n3qbob MomEgbmds 3mdnbmgzeb 3mEMnDdmMbE93dn
5,97-3,95% 3g500396L o boemdgdn 8339mca d(306-
©90s. Boswsgn 8dndg mnbbsto 8gdsbazm&a dgogqbo-
mBobss. gadogmEo mabab gMad300b Momogbmds
54-59% Jdqo00396L. mgdol Baboems 3980l 33(339mmds
27-33% Gmemos.

ILIIL5. y3009m30bs-9696-mgdasbo baswsggdo
(LE>abogs, BgM0g3, aemgos 5360LmEnL)

y300980bs-969Gmgdasbo baswaggdal bagForm
BoMnMda Lagomzgmmadn dgoagbl 0.7% (142003s)
o 3536 (39qdemas ygnogmdabs-gBqMo boswseggdals
3Mgomdn, aMmb@obs s bymedntrmma Rsdmbawagbo
Bymadoo godmbBzgmmo 89@0 3896056980l 3ofm-
bqd30.

y300gm3065-969Memgdosba bnswsgqdo 03539696
909300 Rosdermgdmm sanemgdl. boswseabsmdma-
436gema Jo6gdn Bodmmagbaemas mnbbafo s cmnbosba
bogggbgdom, Mmdmgday BoMogzgb J3odcaggamgdl.
303580 o6l §gbnsba, bnd@Hm3ngnma. DaBmsmn
@doemos ©d Dogbymo (3bgema. badmsmm Bemom@a
81733958 mGs 3gMygmdl 14-19°C afgmgddo. of-
B0 §333gMaGEsms xsdn 4000-s6 4500°C-ogs.
boggag@&e0m 3gMommal babgMdemagmds oMol Mgs
®39. bomgdgdol Momegbmds Ls3dsmm Bogmaemns
—150033-809. boggbmembs o ddmmamdady gom-
mdoon §960sbmds 90% smba3l, gobogbummbs ws

naan
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43009em806s 96960 boswsogn
Yellow Podzolic Soil

hydrogen fluctuates between 9-24%.
Content of humus in dark horizons is
5,97-3,95% and abruptly lowers in depth.
The soil has heavy clay texture. Content
of physical clay fraction is between 54-
59%. Content of fine particles is 27-33%.

ILIIL.5. Yellow Podzolic Gley Soils
(Stagnic, Ferric, Gleyic Acrisols)

The total area of Yellow podzolic gley
soils is 0,7% that is (14200ha) of the
territory of Georgia and are distributed
in area of Yellow podzolic soils by more
moisture regime of groundwater and
surface waters.

Yellow Podzolic Gley Soils occur in
lower parts of relief. Soil formating roc-
ks are represented by loamy and clay
deposits, that cover gravel. Climate is
humid, subtropical. Winter is warm and
summer is hot. Annual mean tempera-
ture is between 14-19°C. Sum of active
temperatures is from 4000 to 4500°C.
Vegetation period lasts for eight months.
Annual precipitation is high — around
1500mm. Relative humidity at summer
and autumn is 90%, at spring and winter
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d98meamBobg 8nbndscnmMas s 67-70% dg003960L.
53315350 39696ngn 3(39bsfgmmao baggsmo wafemzgg-
m0d. b0odggd0 8330bgdemns Lodabonms s Lbgs
960bm0sbo Labmggemm-badgn@mbgm Jnm@uMgdao.

6M19233NL 2IbILNIDITDY

3a0md)d3Mgmds: 3oM(3bbsysbg30, b.b.c0. 683,
N 42°12.160’ E 042°31.796'

F9e0gBat 3939

3(39656gmo bagsmn: domobmgsba (39606 4-
mmds, 336300005 g303(

605053656:3M3g43bgemn Jsboa: sermzamin bogggbgdn

AA, - 0-10L3 — 10YR4/2, 3dGamn, 3mIBmazsboa,
dmd 33Mngm, 00bbata, gqbggdn 89360, LybEow®
353mMgdmema, 56 dbsalb 10% HCl-0b 8mdJdqmgdom;

A,B — 10-20L3 — 10YRS5/3, 3dGama, 3md@masbo,
®0bbatn, ggbggda Ls3dome, d30Mg MomEgbmdom
Mn 30636930900 (10YR2/1) oo Fe gobgonl (7,5YR5/8)
m34g80, o6 dbyalb 10% HCl-0b 8mgdgoqdoo;

B1(f)_ 20-45L3 — 10YR4/4,5, atomo, 3m3@m3sbo,
3dndg mobbomn, 3336030, Bgbggda donsb (3m@9,
393600 Mn-ob 3mb3Mg30900 (10YR2/1) o Fe ¢ob-
a0l (7,56YR5/8 s 7,5YR6/8) mogdgdo, o6 dbayals 10%
HCl-0b 8mg3g0gdom;

B2(f)_ 45-7003 — 10YR4/4,5, aoema, 8336030, 3dndy
®0bbstn, 3md@m3sba, gggbagda gMmgmmo, 3g360s
Mn-ab 3mbgMg3ngdo (10YR2/1) o Fe gsbgnl mmadgdo
(7,5YR5/8 > 7,5YR5/6), adMgds modgdol bdmas,
LbEs® godmbsgmmoas mgdal msgdqgdo (10YR6,5/1),
o dbmab 10% HCl-0b dmd8gmgd0m;

036560456930 (F0050bob Gmbozodsmodg@o)
Partskhanakanevi (Kutaisi municipality)

67-70%. At the current moment natural
vegetation cover is disturbed. Lands are
being used for agriculture crop produc-
tion, mainly with corn and other annual
Crops.

CHARACTERISTIC OF SOIL

Location: Partskhanakanevi, 68m
a.s.l.,, N 41°2.160’ E 042°31.796’

Relief: Plane area

Vegetation: Grass vegetation, fern

Parent material: Alluvial deposits

AA, — 0-10cm — 10YR4/2, dry,
crumby, slightly dense, loamy, abundant
roots, weakly sodded, no effervescence
with 10% HCI;

A,B — 10-20cm — 10YR5/3, dry,
crumby, loamy, common roots, small
amount of Mn concretions (10YR2/1)
and Fe oxide (7,5YR5/8) mottles, no
effervescence with 10% HCI;

B,,— 20-45cm — 10YR4/4,5, cool,
crumby, heavy loam, dense, very few
roots, big amount of Mn concretions
(10YR2/1) and Fe oxide (7,5YR5/8 and
7,5YR6/8) mottles, no effervescence
with 10% HCI;

B, — 456-70cm — 10YR4/4,5, cool,
dense, heavy loam, crumby, singular
roots, big amount of Mn concretions
(10YR2/1) and Fe oxide (7,5YR5/8
and 7,5YR5/6) mottles, bigger sized
mottles, weakly expressed gley mott-
les (10YR6,5/1), no effervescence with
10% HCI;

BC,,—70-110cm - 10YR6/4,5, cool,
crumby, loamy, slightly dense, no roots,
big amount of Mn concretions (10YR2/1)
and Fe oxide (7,5YR5/8) mottles, few
gley mottles (10YR6,5/1), no efferves-
cence with 10% HCI;

In the profile can be observed clay
illuviation, redox changes, that are ex-
pressed by Fe oxides and gley mottles.

Upper part of the profile has acid
reaction that is lowering in depth to



mgdob oggdo, 56356980l 3mbimgzngdon
Gley mottles, Manganese concretions

BC(f)— 70-110L3 — 10YR6/4,5, afocemo, 3m3@mzebo,
@0bbsfn, dmd3zc03m, Bgbggda o6 oMb, dgztns
Mn 3mb36g30000 (10YR2/1) o Fe gobgol modgda
(7,5YR5/8), (3m@od mgdal moggda (10YR6,5/1), o6
domab 10% HCl-0b 3mg8509d00.

bossado dg0dRbgzs cnbalb gemmzaszns, ¢oba-
39-0mEaqbomn 3Mm(3gLgdn, Moz asdmabs@qds Fe
3563980Ls s madals moggdal sMLdmboom.

bosogal bgos BsBoma bobosmwgds 3gsgg
9543000, BmBgemoi Lom®3no 3mMHobdmbEqddn
0(33mgds LybBIgezg Mgodioom (pH — 5,02-5,83).
dosbonddab §g3o0mds ©edsmos dogem Loem®dgdy
(<208g.993./1003 boswsgdn), 3Gmaamo gndggdom
3M535dmatns. dmsbmgdnmo ggndggdnwsb Ca 3q@ns
Mg-bg. dmsbonddnm 3om0ombgdda aszzmoma Bysem-
donb 393(339mmds 2%-56 nDMgds s Jndnbmazeb
3mE0DmMb&do 10%-b vba3L. 303mbol Momoqbmds
33mbm3sb ImMmodmBE 9830 4,74-3,93% Jgo00a96L 0o
L8930 83390Mow 3(30Mgds. Bossgn Ladmsmmm
©s 8dndg mabbstn 894s603mmn dgwggbammmdabss.
gobaggcn mobobs s magdob g@sdoob 353339~
mds 3Mmgamab bow@8gdn 358 930b Bgbwabznnm
babosongds.

naan

LIJIRMIILML BNOYICN BNB6NL dNRNCIIRN MBNIIBISN

Ya0mgedobs-g696-cngdosbo boswsogn
Yellow Podzolic Gley Soil

slight acid reaction (pH - 5,02-5,83).
Cation exchangeable capacity is low in
the whole depth (<20mg.equivalent in
100 g. soil), the profile has low exchan-
geable bases. From basis Ca content
is higher than Mg. In cations amount
of exchangeable hydrogen raises from
2% and in humus horizon it reaches
to 10%. Amount of humus in humus
horizon is between 4,74-3,93% and in
depth abruptly reduces. The soil has
medium to heavy loam texture. Amount
of physical clay fraction content has an
increasing tendency in depth.
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ILIIL6. &gbo — y330bagzgMn bossgagdn
(33303, 3960803 359836mDg3aL)

bo-yog0bggMo boswsgqgdal bogMom gom-
omdo bagommggmmdo dgomaqbl 5,8% (4020003s).
gl boswsggda gogf(3gmgdymas sdmbogmgm
LogoBmnggmmb badbGgm-sm8mbagmgo bobamda
dombgmmob, gofMEsdbol, Logsfgxrmb Menmbgdal
@35)0@)@06036%3.

rmbo-go30bgzqMn Baswsggdol Mgmagan Bodme-
aq60em0s 35399800, 8m0bBabgdams s sdsmmdmns-
bgono. bnosgbsmd3mddabgem JobgdL 8ng3mm3698056
Lbgomabbgs amsbaemmadg@@eman, dabgfmomyMo s
JoBoFo gmagbormmdal 3Gmenmzam@a, semznmo,
9 7309M-RIEY30M0 @dbomggo Jobgon, GmBerg-
b0 Dmarac® ©88msdgdamos. Mbn-ys30baggdo
boowoggdn gmM3oMwmadosh dm3ngMmow ddMaemn
LmdGOEM30zmmo 3mods@ b 3oMmmdgdda. badmamm
Brmono §g33g@s@m@es 12-13°C. bLaggagd@oom
3960mEob babgMdmngmds 7 o3glb smgds@gds. of-
Bon& §933gMe@mGoms gsda 4000-4500°C dgoco-
396b. 583mbggEnmon bamadgdal badmsemm Bemam®a
omEbmds sl 300-50033. 6ogdqdnl dsgbodsdn
3mob gobogbambs s d99mmamBsdy. badmsmm
qu‘(jﬁm (90@3600636()[) ngcgoenaB@o *gggﬁob 0,4-
0,6. 39698030 3(3960Mgmemds FdMom-bEg3ncns
o BamBmeggbomas g@mnsbn, 353063900060, 533-
b0sbo s BonMdomabmasbo oxamrgdgdom. dmhd-
boma 3396069980086 go3M(39emgdyyemns dgdzbatin
o xoaﬁeboqﬁoﬁm. @Oﬁm@mﬁmnb el 6060@0
5030b9dmm0s Labmgem-bsdgnEmbgm 3mmEnHgdom:
bm@dsemn, JgMo, bodnbwo, 3Dgbmdbams. dgwsmg-
oo 33069 PoMmmmdgdo 39305 IMsgombmosb
bomgoggdl.

6M192338Nb 2IbILNIDIIDY

30a30m3gdsgmds: dmebabol Gonmba, Lmes.
6050@'3(4)0, b%(g 5200, N 41°28.343' E 044°40.002’,
99b3mbozns — LadbFgon

F9moggo: gmmdal 3o 6sboema

33965699ema baggatn: 3(3960Mmmo Laggatin Botr-
dmeagbomons dgdzom s domabgdom

605053656:3m3Jdbgemn Jsba: g 3063mMbaBqdmmn
98303980 — doDaem@)n

ILIIL.6. Grey Cinnamonic Soils
(Calcic, Vertic Kastanozems)

In Georgia the total area of Grey cin-
namonic soils is 5,8% (402000ha). The-
se soils are distributed in East Georgia
in south-east part, in areas of districts:
Marneuli, Gardabani and Sagarejo.

The relief Grey cinnamonic soi-
Is are presented by plains, foothills
and low mountains. The soil forming
rocks are proluvial, alluvial, eluvial
deluvial sediments of different texture,
mineralogy and chemical composition,
sometimes these sediments are salty.
Grey Cinnamonic Soils are forming
under the conditions of a moderate dry
subtropical climate, with an average
annual temperature of 12-13°C. The
duration of the vegetation period ex-
ceeds seven months. The sum of the
active temperature goes up to 4000-
4500°C. The average annual precipi-
tation is 300-500mm. The maximum
of precipitation comes in spring and
autumn. The average annual humidity
coefficient is 0,4-0,6. The vegetation is
dry steppe, represented by Andropo-
gon, Stipa, Artemisia and mixed gras-
ses. The bush vegetation is Paliurus
spina-christi and Carpinus orientalis.
Most of the territory is used for agri-
culture, e.g. wheat, barley, maize and
sunflower. Comparatively small areas
are occupied by perennial crops.

CHARACTERISTIC OF SOIL

Location: Bolnisi district, village
Nakhiduri, 520m a.s.l., N 41°28.343’
E 044°40.002’, south exposition

Relief: Middle of a slope

Vegetation: Vegetation is represen-
ted by Paliurus and grass

Parent material: Carbonated effu-
sive — basalt



bemeggem bsboob dosdmgdo (3mebobolb dmbozodsemodgdo)
Evirons vil. Nakhiduri (Bolnisi Municipality)

A, —0-25b3 — 10YR2/2, 3098 mgob-85((33emm3aba,
@0bboM0, B3qbggdo dgztn, dmB33c0gm, baMbs@n, o6
domaob 10% HCl-ab 8mddgmgdom;

A" —25-40L3 — 10YR3/2, 3m3§mgob-8sf(33emmge-
B0, oabs, 8336030, Bgbagda 393(30Mgdmmons, bofmbs-
&0, domasb bybGow domalb 10% HCl-ob 3mgdqmgdno;

AC —>40L3 — 10YR4/1, aoqgatigbgdeema bGE-
Jn& s, mobbatin, 390dR6g3s 3oMHdMBGgdal oo
MomEgbmds, bofMbs@o, dmdzzcagm, dbmab Mgmm
dmogt 10% HCl-ob 3mddggdno.

Bosagn bobosmmgds LybBe &g s &uég
99g0oo (pH —7,89-8,28), dmsbonddal 8smaema 8-
350mdom, Hm3gmas 100g boswsgdo 34,76-36,0833.
993--0b GoMamgddn (335emgdoMdL. Fonsbogdmema
#9d9900sb Ca 333g0fe@ Fomdmdl Mg. 3qdqbab
354bnBsemmFn MomEgbmds 3,43% dgoaqbl s Loem®-
3930 09bsmsbmdam J(z0Mwgds. CaCO,-ob dgd(339-
mmds Bs30M0sb bne®89dn 3s@qdab &96096(300L
a5b0(3000L > BC 3m&ndmb@dn 12,58%-L smbasl.
89d560 3160 gagbnemmds 3Gmaznemal Boge Loe-
8980 3dndg mabbstns. Babagnco mobol gedznal
omMEgbmbs Mmdol Msbadatns s (339mgdamdl
54-57%-0b ggofgmgddn. mgdol d98(339emmds dgwms-
95000 8mBs@)gdmmas 3Bmgaemal dqs bsboemdo ws
3dq500a396L 30%.
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Ty

mabo-gogobgzgmo boswogn
Grey Cinnamonic soil

A, —0-25cm —10YR2/2, crumb-granu-
lar, loamy, abundant roots, slightly dense,
skeletal, no effervescense with 10% HCI;

A,"—25-40cm—10YR3/2, crumb-gra-
nular, clay, dense, fewer roots, skeletal,
very weak effervescense with 10% HCI;

AC —>40cm — 10YR4/1, worsened
structure, loamy, significat amount of
carbonates can be observed, skeletal,
slightly firm, stronger effervescense with
10% HCI.

The profile is characterised by weak
alkaline and alkaline reactions (pH —
7,89-8,28), high absorption capacity
that in 100g. soil varies between 34,76-
36,08mg.eqv. From absorbed bases Ca
predominates Mg. Maximum amount of
humus is 3,43% and gradually decrea-
ses in depth. CaCO, content increases
from surface to depth and in BC ho-
rizon reaches 12,58%. The texture in
the whole profile is heavy loamy. The
content of physical clay is almost equal
and fluctuates between 54-57%. Content
of clay is higher in the middle part of the
profile and reaches 30%.
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ILIL7. 3ogemmb Gyba — yo30beggn badwsagdo
(39303, ammgng3, 3960803 353896mDgaL)

dgmmb Gbo-yogobggho Boswsggdol LagHom
Ro0mdn bagetoggmmdn dgeaqgbl 3,3% (2288003y).
0bobo gm@m3acEgdosh Mb-go30bgge boswsegqdl
dmEob dmBs@qdmmo ©o@q60sbgdals 3nmimdgdda.
9L bossggdn, doMomema, 3o3M(3gmgdamas do-
bgmemobs s goMedbob Moombgddo, dqmsmgdaom
33069 BoONME9dDdY 363098000 3ob3alb Honmbdn, by 3-
3omE ©0E0 FoMNMAGd 03530000 dobBal 3539y
(55BBab Botigzgbs boty, badbgor-smBmbagmagmn
boBagmn).

3gmmb Mbo-yogobgggfn boswsoggdal Mamogen
Bom3mmagboemos 35399800, bdoMo emymenomn
99396 qd0m. Bnssgbsdmad]dbgm dobgdl dog-
31013698006 Lbgoabbgs aMsbmmmdg@mman, dobg-
Gorm@o s Jodommo dgragboenmdal d3Mmenmgann,
SY3OYO0, Y30 YN RICYYO0 @boegde Jobg-
30, GmImagdoi Dmagg® ©8msdgdamos. 8gmmb
rmbo-go30bgggeo Boswsgqdn Bm@mntiogdnsb bmBng-
o 33Famn bindGMmm3nzmmo 3emndsdnlb 30mmdgddo.
badmamm Brammo §q83gMe@nmss 12-13°C. Laggag-
&o30m 3gMnmeal babgmdmngmds 7 oggb segds@gds.
5d@om® 933G mmoms K80 4000-4500°C dgoc-
a96b. 583mbggFmmon bamgdqdal badmsenm Benam@o
omEbmds sl 300-50033. bogdqdnl 3sgbodsmdn
3meolb gobogbmmbs ©s 398mogm8sdy. Ladmsmm
BQO‘QﬁO ggo@gﬁnoBabnb JNOCSOGOUB(?)O ‘gg‘)ﬁmb 0,4-
0,6. dbgdmnzn 3(39b5Mgmmmds FdGor-bGgdnEns.
3genmb Boswsgbedmddbols 3Gm(3gLbdn 860336gemm-
396 MM SLEANmgSL SbEMImaqbadn god@mmo
(0G0g5(300L gogmagbs).

6M132338NL 2IbILNIDIIDY

30a0m3gdsgmds: dmebabol Gonmba, Lmes.
bobommn, b.b.co. 4453, N 41°27.513" E 044°41.437'

F9eegBat 3939

339650 gma baggstn: LaMbBys3z0 Lobmagyram-badge-
6bgm LagaMammo, dofMomama dmyszom JoMGmenena,
Babs 35, bodnbon

6050053656:3m3Jdbgemn Joba: cmnbbota baggqbgda

A" —0-15b3 — 2.5YR2.5/1, de@mgoBo, osabgoi')n,

ILIIL7. Meadow Grey Cinnamo-
nic Soils (Haplic, Gleyic, Vertic
Kastanozems)

In Georgia the total area of Meadow
grey cinnamonic soils is 3,3% (228800ha).
The meadow grey cinnamonic soil is for-
med from grey cinnamonic soils in condi-
tion of increased moisture. Soils are mainly
distributed in Marneuli and Gardabani
districts, in the Kaspi district on a compa-
ratively small area and on Alazani valley
(the right side of Alazani and South-East
part) on quite a large area.

The relief of Meadow grey cinnamonic
soils are presented of lowlandsand with
negative elements. The soil forming rocks
belongs to different texture, mineralogical
and chemical characteristics, proluvial,
alluvial, alluvial-deluvial sediments, which
sediments sometimes are salty. Meadow
Grey Cinnamonic Soils developed under
moderate dry subtropical climatic condi-
tions. The annual sum of temperature is
12-13°C. The duration of the vegetation
period exceeds seven months. The sum
of the active temperature is 4000-4500°C.
The average annual precipitation is 300-
500mm. with the maximum of the precipi-
tation comes in spring and autumn. The
average annual moisture coefficient is
0,4-0,6. The vegetation is a dry steppe.

The antropogenic factor (influence
of irrigation), plays a significant role in
the soil forming process of the meadow
grey cinnamonic soils.

CHARACTERISTIC OF SOIL

Location: Bolnisi district, village
Nakhiduri, 445m a.s.l., N 41°27.513’
E 044°41.437'

Relief: Plain area

Vegetation: Irrigated agricultural
land, main crops are potatoes, peppers
and corn

Parent material: Loamy deposits



bme, bsboamo (dmembobob 6’{7(3030@0@3@0)

Village Nakhiduri (Bolnisi Municipality)

3m3d336n3m, mabbatn, Im@gbnsbm, o dbal 10%
HCI-0b 3mg3ggd00;

A" —15-300b3 — 2.5Y3/1, 3m3&m3560, 3mEqbnsbm,
3m3d336n3m, cabbsmo, 1gbzqda, dbmel 10% HCl-ab
dmgdggdoom;

AB — 30-40L3 — 2.5Y4/4, 3m3@m3sb0, mobbatin,
39M8mMbs@gd0b mzgmada (2.5Y8/2), 3gbggdn o oMb,
3m@9b0sbm, dbalb 10% HCI-0b dmddgwgdom;

B, — 40-60L3 — 2.5Y5/3, gmtmbmgabo, mobbato,
39M0mMbs@gd0b mzgmada (2.5Y8/2), 3gbgqdn o oMb,
3m@9b056m,dbmals 10% HCl-0b dmJ3qqdno;

BC(Ca)—GO-QOL)a —-2.5Y6/4, 6m(4)mbm3050, doﬁi’;m-
658900l m3mgdal (2.5Y8/2) Momegbmds dmdsgg-
dmns, gqbzgdo o oMnb, mabbstn, dmEqbosbm,
ool demog® 10% HCI-ob 3md8gmgd0m.

Bosoal asshbos M3y JMdmbmgsbo dmnbdmbE)n;
3q03R6g35 396dMbsBGqdal as8m@m@3s 3Hmegaemal
Bgs bobamdn, 39Mdme, A" 3mE0dmMbGNwsb, a3
bageMonome gsdmbsgmmo mbos nymb bdnMo oto-
a5(30000.

Bosagn bobnsmmgds LybBe GGy s Gudg
Mgodnom (pH — 7,68-8,39) o domsmo dosborg-
3ol §g3o0mdoo —34,11-44,7733.943.100g bossado.
dosboddnmo gndggdnesb Ca 83390 FoMdmdl
Mg. 393qbab BodLodsmno Momogbmds 3,37% dgo-
©0396Lb s LoeM3gdn Mebpsmsbmdao d(z0Mmgds.
3n3qbmz6o ImEHodMBEBd0 godm@ @ mmos ©s Ca-
CO,-0b 3g98(339emmds Loe@dgdo 3o@gdal Ggbogbzosl
a9b0(3000b. 897406030 Jgagbormmds 3Hmegaemals

naan
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A’ —0-15cm —2.5YR2.5/1, crumby,
roots, slightly dense, loamy, slightly
moist, no effervescense with 10% HCI;

A" —15-30cm —2.5Y3/1, crumby, sli-
ghtly moist, slightly dense, loamy, roots,
effervescense with 10% HCI;

AB — 30-40cm — 2.5Y4/4, crumby,
loamy, carbonate concretions (2.5Y8/2),
no roots, slightly moist, effervescense
with 10% HCI;

B, — 40-60cm — 2.5Y5/3, cloddy,
loamy, carbonate concretions (2.5Y8/2),
no roots, slightly moist, effervescense
with 10% HCI;

BC ¢, — 60-90cm — 2.5Y6/4, cloddy,
increased amount of carbonate concre-
tions (2.5Y8/2) no roots, loamy, slightly
moist, strong effervescense with 10% HCI.

The profile has deep humus horizon;
leaching of calcium carbonates can be
observed in upper part of the profile,
particularly in A’ horizon that must be
the result of frequent irrigation.

The profile is characterised by weakly
alkaline and alkaline reaction (pH —7,68-
8,39) and high absorption capacity
34,11-44,77mg eqv. in 100g. soil. From

dogmmb Gabo-yogobggmo bospsgo
Meadow Grey Cinnamonic Soil
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3oy bom3gda BLmdgdo mabss. BabagMHo mabab
B3Mogd(300b BHomogbmds 62-70%-b go0a96L. mgdal
boBoems3gd0b dgd(339mmds BgeMgdnom domamas
3Emgoealb 3o 6oboendo (33-40%).

IL111.8. 3530 bodsggdn
(333emn3 39608 0bmemb)

3530 Bnoagqdalb LagMom godmmda bsdetmsg-
mmdn dg00a96L 3,9% (2668003s5). gb boswsggdo
a53M(39mqdmmns 3567 s dogs 3obgmab, J39dm ws
boBarmmdmng s Jomemal Hoombyddo.

do3 b0ooggdL 930300 sm8mbagmaom badsm-
039l dmsmedmEabo ©sdmmda Dmbs, Gmag-
ma(3 badmg8baemns @gbmmszaym-s3mdnmazon®a
(FgFgme) s boggoiog o3739ma306-39byo-
LyBo ggmImEgmmmannto Gndgdoom. dagn bosws-
3930L 393639mmgdolb dmerdn 93B3y 33b3w0d0
abfMnmn GamabnbgdMo (demgob mbawsb 650-7503
RoMamgddo) s bgasbn-39693mabolb 3539 (-
30b MBnsb 700-10003 dmnl). dog0 Boswsggdols
5Mgormdn GoMmmEss ao3M(3gmgdmmn Mgmogzel
5398mms oo §ndn, Mm3gmaz BoMImmagboemas
358mg30dmmobs s seyz30mEn 3s39900L m@m3no.
boowagbatdmad dbgmo dobgda Bomdmmagbormns go-
%0560, 30600 ©5 M3dsdnMom drnEstn mnbosbo s
®0abbstn boggbgdnm, J3ndnsb-cabasbn barmgdgdoms
5 JmbammdgMo@qdom. dogo Bnowsggda 30mom-
93056 33Momn LdGMmM3039dalb Godab 3emnds@ob
306m393d0-0d0mo, m0mgdab Mormzgmm dsdmam
o (3bgmoa, 33Goma Bogbmmom. sdGon@ §9339-
Bogmmoms godo 4000°C smbgsb. Loggag@oom
3960mEolb babgmdmoagmds gdsbo-330mn mggs. bo-
m3dg30L Bemom@o Momogbmds 35Mygmal 400-60033
RofMaemgddn. 3sgab Ladmsmm BemamGo Gomomdoma
&q6056mds 0(33mads 64-0ob 70%-8rg. doz0 boo-
o900 3030 (39mgdnmoas 33Msm bndGHmm3nzmem
LE9393dn. LB3alb (3965 gmemmdsda gsdmymenb

37998 ©oxamBgdgdL: Roagzmasba, WEmasba,
353063960560 s 8gmmb banmdsmsobmgabo.

absorbed bases Ca predominates Mg.
Maximum content of humus is 3,37%
and gradually decreases in depth. Hu-
mus horizon is leached and content of
CaCO, increases in depth. The whole
profile has light clay texture. Content of
physical clay fluctuates between 62-70%.
Content of clay particles is relatively high
in the middle part of the profile (33-40%).

ILIIL.8. Black Soils
(Haplic Vertisols)

The total area of Black soils is 3,9%
(266800ha). These soils are distributed
in outer and inner Kakheti, Kvemo and
partly Shida Kartli Regions.

The intermountainuous lowland zone
of Eest Georgia, where black soils are
distributed, was formed as a denuda-
tion-accumulation (mixed) type or geomor-
phological type based on accumulation
processes.In the distribution area of Black
Soils occures slope terraces between (650
and 750m) a.s.l.. and the range peneplain
lowland is between (700 and 1000m ) a.s.l.
In the area of the black soils accumulative
relief types are broadly developed, which
are presented with hollows and alluvial
lowlands. Hypsometrically in the area of
the black soils accumulative relief types
are broadly developed, which appear in
two forms: hollows and alluvial lowlands.
Parent materials are presented with sor-
mat and agchagil-apsheron sediments,
gypsum and clay rich loamy sediments
are broadly distributed, conglomerates
and sandy-clay sediments.The black soils
are developed under dry subtropical cli-
mate with warm, almost snow free win-
ters and hot, dry summers. The sum of
the active temperature reaches 4000°C.
The duration of the vegetation period is
six to seven months. The annual preci-
pitation fluctuates between 400-600m.
The average annual air humidity ranges



6MIR338NL 2IbILNIOITBY

3030m3gd36Mgmds: badnmal Goombo, dobmda,
383360b Botigggbs Labsdom, mMasmgmal Jgwab
admmmgds, 4gmgmab Jgonb Afommgom ommsby,
b.%.(g. 6899, N 41°59.535' E 043°43.169’

Mgmoggo: b 3539

339656 gemoa bagatin: bn@demabs s boBnbool
yobgdo, 39maFo Gygdsma, dmhdbsMo ©s domobm-
3960 Logsmo

6050536563m3J3bgemn Jsba: cnbosbo bogqbgda

A’ —0-10L3 — 7.5YR2.5/1, 39360 g3gbgn, 33sema,
@0bbatin, 3Mm3Gm3s6n, 8m333603m, dbmal 10% HCI-
ob 3mgdggdoo;

A" — 10-20Lb3 — 2.5YR3.5/1, 8336030, 3M3Bm3o-
b, m0bbon, Bbbgaemo 5qbggda, domal 10% HCI-0b
dmgdgmgdoom;

B, — 20-501:3 — 2.5YR3/1.5, dsmnsb 3336030, onbo,
3MI@m3s60, 13qbggdo gMmgmema, 3dMammo, G 30bal
maodgdo (5YR5/8), dbmob dmngfo 10% HCI-ab dm-
489gd0o;

BC, — 50-70L3 — 10YR3/2, domnasb 3336030, mabas-
Bo, 3m3@M396-30D3mmn, 3oMEMbsGL 3Mb3Mg(30980
(10YR8.5/2), 3060L madqda (5YR5.5/8), bemadgbboon-
©9d0, dbmal demagow 10% HCI-ob 3md8ggd00m.

Bosogn godmombggs Bomama bodjzMoznm ©d
Byse3060b abadMamgdom, Ms(3 805603698L sebaco-
30b 3Gm39LbBg.

Boowagol 3ndqbmzsbn 3mEabdmbGgda bobosom-
©3ds bgo@maemnma Mgsdoom (pH—7,45-7,60), Gm-

bemeggem 8obmdob Gnsdmgda (bodnab duboczodsrmadgdon)
Environs of village Mitsobi (Khashuri municipality)
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between 64 and 70%. The black soils are
distributed in the dry subtropical steppes.
The steppe vegetation is characterized by
Andropogon, Aristella, Stipa and a great
diversity of other grasses.

CHARACTERISTIC OF SOIL

Location: Khashuri discrict, Mitsobi,
right shore of Mtkvari, end of Trialeti
Range, on the north slope of Keleti ridge,
689m a.s.l., N 41°59.535’ E 043°43.169’

Relief: Steep Valley

Vegetation: Wheat and corn fields,
wild plumb, shrubs and grass cover

Parent material: Clay deposits

A’ — 0-10cm - 7.5YR2.5/1, many
roots, dry, loamy, crumby, slightly com-
pact, effervescense with 10% HCI;

A" — 10-20cm — 2.5YR3.5/1, com-
pact, crumby, loamy, thick roots, effer-
vescence with 10% HCI;

B, — 20-50cm - 2.5YR3/1.5, very
compact, crumby, clay, few roots, dry,
iron mottles (5YR5/8), strong efferves-
cense with 10% HCI;

dsogo bosagn
Black Soil




54

CHAPTER II
THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

39emo(3 Loe@3oom 3mENDMBEGJd30 gomownb Lbdsw
&m&9 Mgodi0sda (pPH—7,75-7,87). dosboddal §q3e-
omds 100g boswsgdn (339mgdomdl 33,46-40,9233.
9d3--0b GoMamaddn. dmsboddmmo gmdggdnrsb Ca
3339060@ domdmdlb Mg. 3mdnbolb dogLodsmyn
romEqbmds 4,35% dgomaqbl o LoeM8qdn Mobws-
®3bmdoo d(300mgds. omzondal 3oMdMBsEgdals
omEabmds Bgmedntinwsb Loem®89dn Mbrsmsbmdom
0dMgds s Jgoagbl 2,79-4,65%-b. 3gdsbozm&n
d9a9b0rmmads 8o 3Gmegamdn 3dndgs. 3mdxmbmazsbn
3m0dmBBgd0 bobosmmgdosh 3dodg mabboto oo
boe@8ocn dmEodMBEgdn — Bbmdado mabs 3qdsbo-
3960 398 960mmmdnom. gadognmn mabolb gedoalb
399(339mmds 56-65% 35000a96b. mgdal bsBos 3930l
omEgbmds byjdomm domamas s (335 domdl
56-65%-0b g3otgmaddo.

IL11.9. ©53m33gdmo Bodsagde (396803

0dmadqdmmo boswaggdal LagMmom gsmmmda
bagomggmmda dgocaqbl 1,6% (1126003s). gb boo-
053300 BIMNMESS gogM(39madama sedmbagmam
LogoMmggmmb 3ol Dmbodn: smsbbal, gemeos-
0b, GoM0dsbs-bsBdgmmal, ms3dgl, 3533060360k
533mma3096 353990Dg, a0M©ed360l, BoMbgmemal,
LadamEob s 3MBs6NLOL 353990Dg; BMeadgbG Mo
33630905 95 Joonendo.

3m0ds@n ddMomo LndGEmm3ozmmos, (3bgmo
Bogbmmoms s Mmdoema, M0mgdolb goxmgmm bsd-
ofoom. 35960l Ladmomm Bemagn §q33gMsdm@s
atab 12,1-12,5°C. o@on® §q33gMsdmmaems xsd0
dq500896L 4000-4500°C. Loggag@ozom 3gMommoal
babadmozmds d3nmo @398. baemgdgdol Bemamein
omegbmds 380-60033-0s. bomadgdal 8nbndmdn bsd-
®36do 3mnb, bremm 3sgbo8wdn danbbs ©s ngbab-
do. ©5@9b056930L 3mgxn3096@0 sGalb 0,33-0,50.

BC, — 50-70cm — 10YR3/2, very
compact, loamy, crumby-prismatic,
slickenside, carbonate concretions
(10YR8.5/2), iron mottles (5YR5.5/8),
effervescense with 10% HCI.

The profile is characterised by high
density and surface cracks that indicates
on Vertic processes.

Humus horizon of the profile has
neutral reaction (pH — 7,45-7,60), that
in subsurface horizons transits into weak
alkaline reaction (pH — 7,75-7,87). Ab-
sorption capacity in 100g. soil fluctuates
in 33,46-40,92mg. eqv. From absorbed
bases Ca predominates Mg. Maximum
content of humus is 4,35% and gradually
reduces in depth. Amount of calcium car-
bonates slowly increases from surface to
depth and reaches 2,79-4,65%. Texture
of the profile is heavy in all depth. Humus
horizons characterised with heavy loamy
and subsurface horizon light clay textu-
res. Content of physical clay is around
56—65%. Amount of clay particles is high
and fluctuates between 56-65%.

ILIIL.9. Saline Soils (Vertic
Solochaks, Mollic Solonetz)

The total area of the Saline soils is
1,6% (112600ha). These soils are widely
distributed on the plains of East Georgia:
The Alazani, Eldari, Taribana-Natbeu-
li, Lakbe, Shavmindori accumulative
valleys, Gardabani, Marneuli, Samgori
and Krtsanisi valleys; fragmentarily in
Shua Kartli.

The climate is dry subtropical
with hot summers and warm, almost
snowless winters. The average annual
temperature is 12,1-12,5°C. The sum of
the active temperature is 4000-4500°C.
The duration of the vegetation period
is seven months. The amount of the
annual precipitation is 380-600mm, with
a minimum in winter and a maximum in



bmbgdngn 839606 gmmo bagsma Bom8mmagbamons
39d0069d00, 53360569800, 533b6056-go@mabosbo s
MMM-53360560 BmEGHAs(309800.
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30a0m3gd3Mgmds: BbmMa, semsbbal 35emals
LadbFgor-sm8mbagmagmn Gafmo@mos, b.b.c. 2258,
N 41°38.356° E 046°02.060°

Ggeegge: Gorrmm3abo 3539

33965 gmmmo baggatin: doemabmgabo baggsn

6050536563m3J3bgemn Jsba: 3o6dMbaGmn mo-
bosbo bogggbgdn

A — 0-12b3 — 10YR3/2, 3m3d336ngm, mobban,
3mI@m3560, gggbzgda Lszdeme, bmal 10% HCl-ab
bg8mgdgoqdoo;

B, — 12-23b8 — 10YR6/3 s 10YR6/4, 8336030,
3M3BmM3560, onbs, Bgbggdo (3mEs, boMbsdo gMmomg-
o, dbmab 10% HCl-ab 8mddgwgdoom;

B, — 23-45L3 — 10YR5/3, 3336030, 3m3Gmzgabo,
Bgbggdo dogmnsb (3m@o, bambsgo ghmgnmo, cabs,
33mbmgab-mnbnsbo 39896gd0, bmal 10% HCl-ab
dmgdgmgdoom;

BC — 45-80L3 — 10YR5/3, 8336030, dbbgae 3ma-
B™3560, gqbagdo domash (3mEs, mabs, 3ndnbm-
396-m0bnsbo 39@sbgdn, demag@ dbmal 10% HCl-ab
dmgdgmgdaon.

Booagn bobnsmmgds LabGe &g s Gudg
993 (pH — 8,03-8,31); doobmgdnls @g3000mds
100g boswogdn 30,64-41,0083. g5d3.-0b goamagddn

B6m0b Jogosdmgdo (semsBbob 3gemo)
Environs of Tsnori (Alazani Valley)

naan
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May and June. The moisture coefficient
is 0,33-0,50. The vegetation is mainly
Artemisia and Andropogo.

CHARACTERISTIC OF SOIL

Location: Tsnori, south-east te-
rritory of Alazani valley, 225m a.s.l.,
N 41°38.356’ E 046°02.060’

Relief: Undulated plain area

Vegetation: Grass cover

Parent material: Carbonatic loamy
deposits

A — 0-12cm — 10YR®3/2, slightly
dense, loamy, crumby, common roots,
effervescense with 10% HCI;

B, — 12-23cm — 10YR6/3 and
10YR6/4, dense, crumby, loam, few
roots, very few rocks, effervescense
with 10% HCI;

@59msdgdmemo boswogn
Saline Soil
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(335m93500m3L. dnsbmgdmmon gdggdnwsb Ca 3339~
Mo Fo6dmdb Mg. 343mbob odLndsmyn Gameg-

bmds 3,87% dqo0396L 5 bLoeEIgdn Msbsmsbmdam
3(3069ds. CaCO,-0b dgd(339emmds Dgeadntnwsb
L8930 35&gdab G966 (305L gobn(sal s Lo~
800 BC 3mMnbmb@3dn 8,47%-b scbgslb. 894s603m60
d9a9b0rmmds 3Gmagamab dogen Low®™dgda Ladmsenm
20bbsMos. BabogmGo mobolb gMsd30nlb Gommgbmds
20030l 00bsdsns s 75-78%-b dgoagbl. mg-
Job BoBoms3980L 393(339mmds by 3dome docsmoas
(37-42%).

ILIL.10. 353306930
(3mEBmbng, 3530z RgMbmdyadL)

353306930L LagPom Gotmmda bsdstmggemmda
dqo0a96L 1,4% (992003s). gb Bosoggdo as036(39-
mgdmeas LadbMgm Jonsbgmdo, brzob ©MBowsb
1200-19003 dmnb.

badbEgm Bonsbgmab Bo330bgdal 18g@qbn Babaema
35630m5Mgdmmas 3mm396m@ 3mo@mdy, BmIgmas
dmasbo gogob bobooml o8sMgdl. LadsMmzgmmb
353306980L Do ggm3mMigmmmaanfe 0ymezs
969905306, 5380m0sGMLIdEM s & 33 nma30n®
B03g9dsm. dsbomdsmsd-bomzal Bggombal 3539980
0398mmos 56qgb0Bgdab, 5bwgbnd-dsborm@gdabs
5 doDam@m@o Jobgdabash. ©g3gbngdda gb Jobgda
3505x35MMmas oMo bomgdgdom. gsdmbaozal
3mMbbgdo BomImmagbomos 96wgb@-ws(308900.
3539406356930l 3gFomemdo Lodb&gm Bonsbgmds
35840b3omgds aobo(zoms, Mobgi3 omomgdl go-
36M(39mgdmmo ImEabmmo Bogqbgdn. do3306980b
LamGygemn babnsmmgds (3030 353000, LdzgaG (O™
3gMomeal babgmdmngmds 5 mggb otab. baemg-
Jgdol Momegbmds 545-746383-0s. domo 3sqLodmdo
850b-0360L30 ImEOL, bmem 8nb0dmdn bsdmsmdo.

B, — 23-45cm — 10YR5/3, dense,
crumby, very few roots, very few rocks,
loam, humus-clay cutanes, effervescen-
se with 10% HCI;

BC — 45-80cm — 10YR5/3, dense,
large crumby, very few roots, humus-clay
cutanes, strong effervescense with 10%
HCI.

The profile has weakly alkaline and
alkaline reactions (pH — 8,03-8,31); Ab-
sorption capacity in 100g. soil 30,64-41,00
mg equivalent. From absorbed bases Ca
predominates over Mg. Maximum con-
tent of humus is 3,87% and decreases
in depth. Content of CaCO, increases
from above to bottom and in BC horizon
reaches 8,47%. Texture in all profile is
medium loam. Content of physical clay
fraction is aimost the same and is 75-78%.
Content of clay particles is high 37-42%.

ILIIL.10. Chernozems
(Voronic, Calcic Chernozems)

In Georgia, the total area of Cher-
nozems is 1,4% (99200ha). These soils
are distributed in the southern mountai-
nous regions between1200-1900m a.s.l.

Most of the chernozems of South
mountainous were developed on the
volcanic plateau, which is characte-
rised by mountinous flat nature. The
belt of the chernozems of Georgia is
geomorphologically divided into: de-
nudation surfaces, amphitheatre like
and accumulative types. The plains
of Akhalkalaki and Tsalka districts are
formed of andesite, andesit-basalt and
basalt rocks. In depressions these rocks
are covered by lake sediments. Alluvial
fans are presented by andesite-dacite
During the glacial period the southern
mountainous region was covered with
glaciers, which are documented by mo-
raine sediments. The chernozem belts



Brmom@o badmomm Jagmab dggetmmgdoomn @ qbos-
bmds 70% qtnb. d4mbgdtngn 339656 gmmmds do-
0moo® dgmm-bEg3nlb Gndabss s SgMMNsbydl

3980098 ox%a5BgdgoL: MMmasba, 353063960560,
3o (33M356-650Md5mobmzsb0 s abEmsb-doemnsbo.
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330m3gdsfMgmds: Boem 30l Bonmbo, bmas. ndgMs,
b.%.gg. 16129, N 41°38.532' E 044°10.932’

Ggeegge: Goermm3gabo 3o3g

339656gmn baggatn: doemobmgabo 83960 gmma
Loggatn

60500536563m3JIbgma Jsba: 3em 356ma 96mcn
9B3003980-56009Ba@-dsDoem@gdo

A" = 0-20L3 — 10YR2/1, 356 (33e0mz560, onbbato,
5qL3gd0 39360, 3dMama, boMbsdn doensb (3m@o,
3m333M03m, domasb LybBow dbmol 10% HCI-ob
dmgdggdoom;

A" — 20-40b3 — 10YR2/1, 3ot (33cmm3560, mobbes-
60, 39b3gdn bszdome, 83Moma, baMbsdn (3m@o,
3m333M03m, domnsb LybEow Jbmob 10% HCI-ob
dmgdggdoom;

bemeg. 0896Gsb Bogsdmgdo (Boem job dxboczodsrmadgdo)
Environs of vil. Imera (Tsalka Municipality)
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are characterized by a cold climate. The
duration of the vegetation period is five
months. The precipitation is 545-746mm.
with a maximum in May-June, and a
minimum in winter. The average annual
air humidity is 70%. The vegetation is
mainly meadow-steppe type and invol-
ves the following groups: Andropogon,
Stipa, Grain-mixtgerbosum, Carex.

CHARACTERISTIC OF SOIL

Location: Tsalka district, village
Imera. 1612m a.s.l., N 41°38.532’
E 044°10.932’

Relief: Waving valley

Vegetation Cover: Grass Cover

Parent material: Vulcanogenic rock
— effusive andesite-basalt

A'— 0-20cm — 10YR2/1, granular,
loamy, many roots, dry, weakly skeletal,
slightly dense, very weak effervescense
with 10% HCI;

A" —20-40cm — 10YR2/1, granular,
loamy, common roots, dry, weakly skele-
tal, slightly dense, very weak efferves-
cense with 10% HCI;

AB - 40-50cm — 10YR2/1 and
10YR3/2, granular-crumby, heavy loam,
slightly moist, skeleton, very few roots,
humus coatings (10YR3/1) on aggregate
surfaces, very weak effervescense with
10% HCI;

BC — 50-70cm — 10YR4/2, crumby,
heavy loam, very few roots, clay-hu-
mus coatings on aggregate surfaces,
biological activity (worms), very weak
effervescense with 10% HCI;

BC,~-70-90cm —10YR4/2, crumby,
loamy, no roots, CaCO, concre-
tions (10YR8/2), few Mn concretions
(10YR2/1), singular iron oxide mottles
(10YR7/8), clay-humus coatings on ag-
gregate surfaces, strong effervescense
with 10% HCI;

The profile is characterised with
neutral and weak alkaline reaction

57
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AB — 40-5063 — 10YR2/1 ©o 10YR3/2, aoﬁGggm-
356-3m3@m3z5b0, 8ddg mnbbatn, 3m@gbosbm, botmba-
&0, 9b3gd0 dogmnsb (3m@Es, 3MdYbmzsba 3B sbgda
(10YR3/1) safgas@ob bgmedamdy, Lab@ew dbamab
10% HCl-0b 3mgdgwgdoom;

BC — 50-70b3 — 10YR4/2, 3m3@m356n, 3dndg
®0bban, gabzgda domasb (3m@s, 3ndgb-cnbosbo
31&o69d0 0369358)980L bgsdntdy, domaqbm&o
od@ozmds (dosygmada a3b3wgds), bLybBow dbmab
10% HCl-0b 3mgdgwgdoom;

502 — 70-90L3 — 10YR4/2, de@maoBo, nobbamMo,
%39L39%0 o6 oMb, CaCO, 3mb3Mg3ngdo (10YR8/2),
Mn 3mb3Mg309d0 (10YR2/1) (3m@9, G3060L gobgol
maggdo (10YR7/8) ghogeemo, 3m34b-mobosbo 8-
6gd0 DgadnMab sa3Mgas@nddy, dmog® dbmalb 10%
HCl-0b 3mgdgogdoo.

3mgoo babosomwgds bgogmamnmo s bybEoe
&89 M95J000 (pH—6,55-7,75), dosborgdal Bscrsemn
&9350mdno (>4033.943./1008 boswasgdn), ggndggdoom
3sdmmdom. dmsboddmmo gmdggdaosb Ca gotdmdl
Mg-b. 393mbmgsba 3mEMaDdMbEB 930 gsdmBmEmemas
5 3oe30930L 3oMdMbYBgdal doqLndsmmEn Mom-
©96mds Lom@Bnm 3mEHNdMbEdn omgds@gds 15%-b.
3Mmgnen mmdae 3qdqbofgdamos. 30dnbab bagm-
oM MomEgbmds 3Gmanmolb bgws Bsboemdn 6,05-
9,85% 37500396L s 90L3 Loe®3gdg d(z0MEgds
2,59%-89. 3Mmgoema dogm bom3qdg 8bmdado
oabs 85460360 Jgoagbormmdabss s gadazm&o
@0bob gMog300b Mommgbmds 70%-b sgds@gde.
ol bobams 3930l 398(339mmmds Lozdamm docsmns
3Mmgomdn ©> 34-38%-b dgoaqb.

ILILT1. 3600056~ 356:8mbs@yemn badwsggdo
(A96bag mg3@mbmenb)

3056~ 3508MbsG Mmoo boswsggdal LagMom
Roomdn bogetoggmmdn dgeaqgbl 4,5% (3172003y).
9L bossgqdn gogM(3gmadnmos sbagmgo badsm-
039em3n-03bsbgmdo, LsBgaMgmmdn, GMoge-mg-
Rbmdbe o Dgdm ndgMgomda, sgMgmag sm8mbagmgom
bogoMmggmmdn-omammgmda, LadsoRsdmmdo, 3obgobs
o JoMomdo. 3mMEnsb-306dmbagmmo bosseggdol

3936 (39mgde gdmbgggze 3oMdagolbs ws dgMagmgdals
36gomb. 0bnbo doMomoEsm FmMMIoMegdnsb &yob

dogdnbs
Chernozems

(pH — 6,55-7,75), high cation exchange
capacity (>40mg.equivalent in 100g. soil)
and saturated exchangeable basis. From
exchangeable bases Ca is higher than
Mg. The humus horizon is leached and
maximum amount of calcium carbonates
is concentrated in depth and exceeds
15%. The profile is deeply hummified.
Total amount of humus in the upper part
of the profile is 6,05-9,85% and it is lowe-
red to 2,59% at 90cm depth. The whole
profile is light clay texture consistence
and amount of physical clay fraction is
more than 70%. Amount of clay particles
is high in the profile (34-38%).

ILIIl.11. Raw Carbonate Soils
(Rendzic Leptosols)

The total area of Raw carbonate
soils composes 4.5% (317200ha) of the
total area of the country. These soils are
distributed in west Georgia: Abkhazia,
Samegrelo, Racha-lechkhumi and Zemo
Imereti regions, also in east Georgia:
Mtiuleti, Samachablo, Kakheti and Kartli.
Raw carbonate soils are distributed in
areas with limestone and chalky clays.



Bmbodn abgo Jobgd by, MmBmados oo Mamgbm-
b0 990(30396 3o 3080b 3oMBMBoGgdL (3067d3980,
mem3n@gdo, 3gMagmgdo s bbz.) @s babnsommgdnsb
RodMg3bo o6 3gMommmmace RsdMagisbo &qbalb Mggo-
3007, 3MME086-35M3MbsG MmO Bossggda, dme-Gyab
LomBymab goMms, ao3M(39madamons §gbnsb o
3o byd@mm3ngme dmbsdn, domomBmasbgo-
do. 3MOE086-35M8MbsGmmn Boomseggdol stgaemda
9m0gP0 gimbammo Godabss s BoM3mmggbamons
®obgReEegMo, RbgrEeg®-o39dgmageg®e ©d
©96m0s(300M-39bymma ggm@8gn0. bosrsgbatdmad-
43690 Jsbg80 BoBmmanbaemns 3063mbadmemn Jobg-
d0o (3063980, 3gMgnmado, @mEmBn@qdn). 3madsdon
BmBogMoe mdoemns. dmbgdMagzn 33065 gmemmds
BomBmeanboemas qbboM-M3bnmbstio 8 gqggdaom,
domabgdal goGomm dmbsbomagmdoom. smzabgdaema
FoMnmMdgdo as8mygbadmmns 3965b0b, bgboemal, dom
dmeob bimd@Mmm3ogmmo bgboemob, exbabs s bbgs
36535mbrnsbgdabongab.

6M9R338NL 2IbILNIOITBY

30anm3EgdsMgmds:  Jaymsnbo,
b.cb.(g. 1269, N 42°12.281" E 042°47.000’

3396569 mo LaggsGn: Asbombato, gogMsbo-
mbatin

M9m0gB0: BMEMdb 43908 babamn

6050536563m3J3bgemn Jsba: 30693980

A — 0-2008 — 7,5YR3/3, 8m@qbnsbm, 3m3@mzsba,
o0abbatn, B39bzn 59360, 8mdz3Mngm, baMbagoa, dbmal
10% HCl-0b 3m73gwgd0o;

gmabamo,

gmagbotmn (dzymonbnb Hn@oamgén)
Chognari (Environs Kutaisi)

naan
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These soils usually are formed in the
forest zone mainly on carbonate rocks
(e.g. Limestone, Marble, Dolomite and
chalky cley) and they are characterized
by a leaching or periodically leaching
moisture regime. Apart from the moun-
tain forest belt, Raw Carbonate soils
are distributed in the humid and the dry
subtropical zone of the high mountains.
In areas with these soils relief is erosi-
ve and characterised by denudation,
denudation-accumulation and denu-
dation landslide forms. The climate is
moderately warm. The vegetation mainly
consists of oak-hornbeam forests with di-
fferent kind of grasses. Cultivated areas
are used for vineyards, orchards, among
them subtropical orchards, laurels and
other perennial crops.

CHARACTERISTIC OF SOIL

Location: Kutaisi, Chognari, 126m
a.s.l,, N 42°12.281" E 042°47.000’

Relief: Middle slope

Vegetation: Hornbeam (Carpinus)
and Carpinus orientalis

Parent rock: Limestone

A — 0-20cm - 7,5YR3/3, (moist),
crumby, loamy, many roots, slightly
dense, skeleton, effervescense with
10% HCI;

AC - 20-30cm — 2,5Y4/4 (moist),
moisty, crumby, loamy, skeletic, carbo-
nate concretions, (7,5YR8/1), common
roots, effervescense with 10% HCI;

CD -30-50cm-2,5Y7/4,7,5YR5/6,
5YR3/1 (moist), crumby, moistly, loamy,
carbonate concretions (7,5YR8/1) and
strongly skeleton, roots, effervescense
with 10% HCI.

The profile is characterized by dark
humus horizon transition into white dee-
per horizon and skeleton from above.

The profile is characterized by weak
alkaline and alkaline (pH — 7,72-8,05)
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AC — 20-30L3 — 2,5Y4/4, 3m@gb0sbm, 3md@mags-
Bo, mabbafn, bofbs@n, 3oMdmbsGol 3mbzhgzngdo
(7,5YR8/1), 53qb319%0, 3bgab 10% HCl-0b 8md3gqd0om;

CD - 30-5003 — 2,5Y7/4, 7,5YR5/6, 5YR3/1 (wet),
3M3@m3o60, 3mEgbasbm, mabbsto, 356MdmBs@ab
3mMb369(30980 (7,5YR8/1) s boMbs@n dg36n, gggb-
3900, dbmab 10% HCl-0b 3mddgwgdoo.

Bosogobmgal @odsbsboomgdgmas dndo 3u-
qbmgebo 3mE0dmbEnb gomsbams mgmMo ggMab
Loe@8om ImE0dMBGT0 s boMboGnsbmds bgws-
306005639.

3Emgnmo babosmgds LybGew GG ©° &dI
Mqodiooo (7,72-8,05), dosbmgdamn gudggdals
Lodmamm dg3(339emmdom, ad(33em0m 3omombaddn
39309930 333900 Fodmdl dsgba¢yadl, CaCO,-abs
d98(339mmds Boamns 3038mbm3zsb 3mEadmbEdo ©s
boe@Bnmn 3mGndmMbGgdo dagmash demag® 3oMdmbs-
Gmos; 3ndqbolb Momogbmds 7,70%-0s6 3(306gds
L8930 s 3339060@ by 3mgdas 5008 bom®Magdg
- 2,99%.

3Mmagoemo 8dndg mnbbsmo 894sbozmMa dgmaqgbo-
mmdobos (FobogaMn mobab gmsedzoob Momwgbm-
3o B80% o 5g85@gds). dMmgaeal dqs Boborndn
3d908R6g35 bl s madab gMadsngdal o6sd 339060
dmds@gde.

bdnto oMb Gobgob 4393, Goash bdntsew bogds
396096330006 306430L Im3mzqdal, nbgFsbid -
GEmmo 3dq9698emmdgdal (3 Bgd0b goyzebs) stgowm-
o, M3 bagamommme nb3q39L 8s0r @gamema(zasb.

Jomdmbs@ol ymbymgs09d0
Carbonate concretions

JMB056-3563mbsG o boswagn
Raw Carbonate Soil

with average content exchangeable ba-
sis, Ca s radically more than Mg, CaCO,
content is high in humus horizon and
subsoil is very carbonated. Humus con-
tentis 7,70% is decreased in depth and
is much lower in 50cm depth — 2,99%.
The profile has heavy clay textured (phy-
sical clay fraction is no more than 60%).
In the subsoil is observed not radical
raise of fine particles and physical clay
fractions.

Often it is under risk because there
are open mine pits of limestone. Also,
we must consider infrastructural factors
such as constructions and (establishing
roads) in this area, therefore it provoca-
tes degradation process.



6MIR338NL 2IbILNIOITBY

3anm3dgdsfgmds: LogeGggrmb -bo, Lma.
sbormza, gdbdmbazas — LadbEBgm-smBmbagmamn,
l)cbgg 9609, N 41°44.566' E 045°22.679’

90980 BMMdL 43908 babamn

3(3965Mggemn baggstin: dgMgmmo ggmormmszabo ¢y

60500536563mM3g3d6gmn §o6n: 3EMermz0mM-0gem-
309900 3oMdMbsGyema Jsbgdo

A — = 163 — 20363060 Fmomgda ©s GMEgdal
653@8)30939%0;

A’ - 1-2009 - 7,5YR2,5/2, 3d0dg onbbstin, 3ozemm-
396-3m3@mgobo, 3336030, 3qbgdo bbgomabbzs dmB8als
bagdome, Bztomn BmBal boMbs@n, Bomn dmdab
CaCO, ;mzmgda (7,5YR8/1), dmog dbmol 10% HCI-
ob 3mgdggdoo;

A" — 20-35L3 — 7,5YR4/3,5, 3dndg ;abbstin, 83360-
30, boMbaBolb Bmas Bo@memdl, 3mIGmasbo, CaCoO,
o3mgdal Mom@gbmdsy dmds@gdamas (7,5YR8/1),
5qL3g%0 Logdome, dmoge dbwal 10% HCl-ob dm-
J89gd0m;

AB — 35-5003 — 10YR4,5/4 s 7,5YR4/3,5, 00bboMn,
3mIGm3560, CaCO, ;gmgdol Mommgbmds s dmds
Bo@emdl, dmag dbmol 10% HCl-ob 3mddgoqdnom;

BC, cacos) — 50-70L3 — 10YRE/3, orobbotio, dLb-
30em3md@maobo, Imd33Mn3zm, xqbagdn gMomgmema,
CaCO, 3mb3tg30gd0 gotdo (White page 7,5YR9/1),
bobo@o oo bmBab, dogmnsb dmag® dbeals 10%
HCI-0b 3mg3ggd00;

BCZ(CaCO3)_ 70-110L3 — 10YR6/3, mobbstn, dmd3-
3603m, 8Lb3nem 3mM3BmM3o6n, bombadab Bmds s Hom-

bmg. sborm ol dosdmgdo (boao(ﬁgxmb 8‘36{760&)@0@3@0}
Environs of vil. Antoki (Sagarejo municipality)

naan
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CHARACTERISTIC OF SOIL

Location: Sagarejo district, villa-
ge Antoki, south-eastern exposition,
960m a.s.l., N 41°44.566' E 045°22.679’

Relief: Bottom part of a slope

Vegetation: Dedicedous forest

Parent material: Proluvial-Deluvial
carbonate rocks

A,—=1cm —forest litter dried leaves
and sticks;

A’ —1-20cm - 7,5YR2,5/2, heavy
loamy, subangular-crumby, dense, com-
mon roots of different sizes, fine gra-
vel, fine CaCO, concretions (7,5YR8/1),
strong effervescense with 10% HCI;

A" — 20-35cm — 7,5YR4/3,5, heavy
loamy, dense, size of gravel increases,
crumby, size of CaCO, concretions also
increased (7,5YR8/1), common roots,
strong effervescense with 10% HCI;

AB - 35-50cm - 10YR4,5/4,
7,5YR4/3,5, loamy, crumby, increased
size and amount of CaCO, concretions
(7,5YRB8/1), strong effervescense with
10% HCI;

BC, cacos) — 50-70cm — 10YR6/3,
loamy, coarse-crumby, slightly firm,
few roots, abundant CaCO, concretions
(White page 7,5YR9/1), coarse gravel,
very strong effervescense with 10% HCI;

BC,(acos — 70-110cm — 10YR6/3,
loamy, slightly dense, coarse-crumby,
increased size and amount of gravel,
abundant big size CaCO, concretions
(White page 7,5YR9/1), very few roots,
very strong effervescense with 10% HCI.

The profile is characterized by neutral
and alkaline reactions (pH — 7,35-8,20)
and is saturated with bases; absorption
capacity is highest in humus horizon
and is more than 35mg.eqv. in 100g.
soil. From absorbed bases Ca predomi-
nates Mg. Content of humus does not
exceed 6,83% and decreases in depth.
The profile is carbonatic from surface
and content of CaCO, in lower horizons
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©9bmds oG mmdl, bszdsme ©oea bdmdal CaCO,
3mb3M9(30900 (White page 7,5YRI/1) dotrdsg, gqbggdo
doemasb (3m@s, doemnsb demoge dbmall 10% HCI-ob
dmgdgmgdno.

Bosago babosmmgds bgo@Femymo s Guég
699dooo (pH —7,35-8,20), o39dggdoo dedmtmdoom;
dobangddnl ¢93000mds dodbndsemns 3M3nbmageb 3m-
0dmB6B78d0 s 3533.943.-bg dg@ns 100g boswsado.
dosbongdnmo ggdgqdowsb Ca 333906 domdmal
Mg. 303mbab d98(339mmmds 6,83%- o6 scgBs@qds s
LoeEq by 06N B(30MEgds. 3MMParma dgwsdo-
000639 JoMdmbsGmmns s CaCO, -0l 3gd(339emmds
J39000 3mE0dmBE 9330 46,6-65,37%-0s. 3gdsbognmo
dg00a9b0rmmds 3Mmgamob bowdgdy (330mndomdl
8dn8g 00bbobs s Abmdad mabsb Imeinb. ggabagmen
o0bolb gEagzo0lb Momogbmds 55-63%-b dqoaqbl;

Bagoemns maqdalb gMsdz00lb 398(339mmds, MmBgmo(s
25-33%-0b gofgmgddn (339emgd50mdL.

6M19233NL 2IbILNIDITDY

330m3)83Mgmds: mgomobystim, b.b.co. 1041 3,
N 41°32.91’ E 044°31.730’

Mgemnggn: BgHmdal dao, egdsbgds 15°, g4uL-
3mbaz0s — LadbEgomn

339656 gema baggsMn: Mzboems, goaMsboms

605053656:3m373b6gemn Jsba: 3o g3

A" — 0-30L3 — 10YR4/1,5, 6360@30’)3@(\03050, q_ggb-
3900 dogmnsb dg36in, dm3d33fingm, mabbstn, demag®
dbmab 10% HCI-0b 3mddgwgdom;

A"— 30-50L3 — 10YR5/3, 86 (33c0m356-3m3dGm3960,
daosb 39360 gbgn, Abbgamo bafmbadn, 3m333¢ngm,
®0bbstn,dmag® dbmol 10% HCl-0b 8mddgwgdoom;

C - 50-80L3 — 10YR8/1, 633(4)0 933[)3360, Jma-
Bm3zsbn, mabbstn, 306J30L BEead9b@gda dg3to,
dmgbzngcm;

3mgamobogol ©s8sbabosmgdgemas dqdn 34-
qbmgzeba 3mE0dmbEBnb gowabams mgmMo ggMab
LoeM80or 3mEMHNDdMbEdn, bywsdnmnwsbzgg 3oMdmbs-
Gemds ©d bomba@nsbmds.

Bosogn babnsomwgds byb@ew Gud&g, GG ©d
dmog® &dg Mgodzono (pH—7,90-8,52); donsbmddals

Jm056-3o63mbsGmemn boowogn
Raw Carbonate Soil

is 46,6-65,37%. Texture changes from
heavy loam and light clay throughout the
profile. Content of physical clay fraction is
55-63%; Content of clay fraction is high
that fluctuates between 25-33%.

CHARACTERISTIC OF SOIL

Location: Tetritskaro, 1041m a.s.l.,
N 41°32.91’ E 044°31.730’

Relief: Bottom of a slope, inclination
15°, south exposition

Vegetation: Carpinus orientalis,
Carpinus caucasica

Parent material: Limestone

A’'— 0-30cm — 10YR4/1.5, crumby,
abundant roots, slightly dense, loamy,
strong effervescense with 10% HCI;

A" — 30-50cm — 10YR5/3, granu-
lar-crumby, abundant roots, coarse gra-
vel, loamy, strong effervescense with
10% HCI;

C — 50-80cm — 10YR8/1, common
roots, crumby, loamy, abundant limes-
tone fragments, friable.

The profile is characterized by dark
humus horizon transiting into white sub-
surface horizon, calcium carbonates and
skeletic from the surface.



ogomabysmmb dopsdmgdo
Environs of Tetritskaro
$19350m3s 357bodaenmFns JMdmbmazeb 3mMnbmbEdn
s 3783. gd3.-g 8980s 1003 Boswsada. Bmsbogdmema
#9d9900sb Ca 333g0fe@ Fomdmdl Mg. 3qdqbab
3ogbodsemFn MomEgbmds >5%-bg o Loem®dgda
03bEsmsbmdoma d93(306980L 9609630000 babnso-
©905. 3Mmgnemo bgsdnMowsbsy JoMdmbadmmons s
CaCO,-0b dgd(339emmds C 3mEnDdmbGIa mocmgdols
71%-b 5cb3b. 895603960 gagboenmds 3Gmezamals
Bogm Loe®m3qdn 3dndy MabbsMos. BabozmGo Mabob
#M57J(300b BomMEgbmds o6 s¢gds@gds 56%-b, brgnm
B360meob3g@bommon babams3gdal Mommgbmds 25-
29%-0bs gofigmgddn (335mgdoMAL.

ILIL12. gmIF@sema Badwszgdo
(39303, B9M03, 900z, EobGFns 3538abmenb)

LadoMmggmmdn ymdmammn Bosseggdalb sGgsmn
3900a96L dogemn GgFodmtnab 18,1% (13290003s). 5b
Boasggdn 393t (39madamns scdmbogmagm, absgmgm
o badbego bogdstomzggmmb o bsBamDy. absgmgm
LagoMoggmmda obobo 8mgignmns drgal mBowsd
800(900)-1800(2000)3, sc28mbogemgor bsgstromzgmmmda
—900(1000)-1900(2000)3-0b bndseemol Gomamaddoa.

ym3Gamoa bossgqdo 3g@qbow BaMmomdgddgs
aobgomefgdmmao, Moz gobsdnmmdgdl s9yomg-

naan
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R T .
JMEE056-35MEmMmbsG o boswsgo
Raw Carbonate Soil

The profile is characterized by weakly
alkaline, alkaline and strong alkaline
reactions (pH — 7,90-8,52); Absorption
capacity is maximum in humus horizon
and exceeds 37mg. eqv. in 100g. soil.
From absorbed bases Ca predominates
Mg. Maximum content of humus is >5%
and in depth decreases gradually. The
profile is carbonatic from the surface and
content of CaCQO, in C horizon reaches
71%. Texture of the profile in the whole
depth does not exceed 56% and content
of fine particles fluctuates 25-29%.

IL1I.12. Brown Forest Soils
(Humic, Ferric, Eutric, Dystric
Cambisols)

In Georgia the total area amounts
is 18,1% (1329000ha). In east, west
and south Georgia, Brown forest soils
are widely distributed. In West Georgia,
they are found between 800m (900m)
up to 1800m (2000m), in East Geor-
gia within 900m (1000m) up to 1900m
(2000m).
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dgm, ma30bgBam ©MgbsyL. ©gbyms300l dmgmyg-
6930 500603bgds Mmam@3 390& 035G, abg
3mE0bdMbBomaMa dndsmomnmgdom. MHgmogyal
BmM3069ds, doMomsse, Bymmasbo ©gbmms-
300b 3mgzmgbgdomss asdmbzgmmoa. obsgmagm
bodoBnggmmb ggmemaom® 39698530 Bs3y356n
o 939m360b J30960693bs ©s mabogadmgdl,
dgMagmgdl, 3mbammdgMms@qdlb s Lbg. dmsge-
0 39335bombol dmgdalb Fms BmBs3o Lo zdome
©o@ d@anmb 03539396 3oGdz9d0. GgFngmto-
ob ©s6oMmARgb bobnmdn FoMdmdab amsbodgdo,
abgobgdo, 43036s69d0, Gadmgdn s Lb. smdm-
Logmgo Lodomggmmb dmse-Gyob dmbal ggo-
amgddo ggmmmaom@ dgbgdsdo dmbsbomgmdagb
43036569d0, mabogndmado s 3oMgdzs-mabosba
B0dmado. gmm3o6m@n BoBmbsddbgdo goMmommuss
3036 (30mgdnmo LadbGgm LadsMmggmmb &gmo-
BME05Dg. ymdMoemn bosogqgdo zomeMmmgdnsb
Boggmbamgdal, 39J60B3m3b6q80b, godsbsmgdab,
Iqbbomadabs s bbgs §yggdalb J393. Boggmbsemgda
RoMHOmdoo 30Mg9m sanmb 03939896 o Bom-
dmoagbgb 339656 gmmmdal dofomsm ndb. abnbo
486056 (30m39 3mbgdH0z dmbol, drmzal mbawasb
1000-11008-g006 2000-21003-3c07. 9b bmbos 6 sy
3qbbgo-gogobgmda. @obagmgm bsjstmgzgmmb
1400-15008-0b bgdmon Bogembomgdl (33ecmnsb 34)-
460B3m360 8 yggda. Bmbbomgdo BomBmmanbormoas
dnbob Mo8gbndy Lobgmdom, MmM3gmmsgsb yzg-
modg 890w 353M(39mgdamos JoMormma dqbs. b
4360l @yob 35L0358L sBmMbIgzmMgm s ILdgmgm
bogooggmmdo B30l mbowsb 400 (500)3-sb
1000-11003-807. 3emnds@n mdomo s dmIngHawm
&q60sbns. 03mabob ©g33gMs@ s dgowaqgbl 16,8-
21,8°C, noBaﬁmb - 2,1-7,6°C. boa'goqwm 6@0‘3(4)0
893396 m@es 3,8-10,9°C. bormgdgdol Bmommo
omEgbmds dgfygmdl 52733-0sb 173733-3wy. bo-
mgdqdob 80608430 5006036gds bsBnolb 39959,
bmmm dogbodmdo — 3s0b-0360bd0. @ gbnsbgdals
3M9x8030gb@n 1-Dg 3g@ns, Mo asbsdommdgdl
booaggdalb Ggbal Rsdmgb Mggadl.

Brown forest soils are mainly deve-
loped on slopes, which determine free
intersoil drainage. In the zone of brown
forest soils phenomena of denudation
in vertical and horizontal directions are
expressed. As a result of erosion and
denudation processes the development
of peneplains takes place. In West Geor-
gia, the formation of these soils occurs on
tertiary sandstones and clay slates, clay
deposits and conglomerates. In the midd-
le zone of the Great Caucasus limestones
cover a large area. In the other part of the
territory, granites, gneisses, sandstones,
schists, and others predominate.

The geology of the mountain forest
zone of East Georgia is characterized by
jurassic sandstones, clay slates and car-
bonatic clay slates. Volcanic formations
are widely distributed in South Georgia.
The brown forest soils are formed under
beech, dark conifers, pine trees, oaks
and other plant species. Beech forests
occupy the largest area and are the
main type of vegetation. They form a
separate natural zone from 1000-1100m
to 2000-2100m a.s.l. This zone is not
only observed in Meskhet-Javakheti.
In West Georgia, at an altitude above
1400-1500m, they are replaced by dark
coniferous forests. Oak forests have
different species of oaks, among them
the widely distributed Quercus iberi-
ca, which forms forest massifs in East
and West Georgia between 400(500)
m and 1000(1100)m a.s.l. The climate
is warm and moderately humid. The
temperature of July is 16,8-21,80°C,
of January — 2,1-7,6°C. The average
annual temperature is 3,8-10,9°C. The
annual precipitation fluctuates between
527mm and 1737mm. The minimum
precipitation occurs during the winter
months, the maximum in May and June.
Annual humidity coefficient is more than
1, which determines the water percola-
tion in the soils.
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330mdgds6gmds: 35b3sMmBrg 1333-000 ©SIm-
Ggdryemo, b.b.o. 16453, N 41°53.175' E 042°21.673"

Mgrm0gge: BgMEmMo0

33963Mgma baggs@n: 34b0b3mzs60 Gyg—bmda
s badgo

6030053656dM3g369emn Jsbn: gmmz0ncn bogggbgda

A — 0-10L3 — 10YR3/4, g39L3980 9360, 33rsema,
B360m 3mdBm3sbo, 8336030, o6 dbmals 10% HCI-ob
dmgdgmgdoom;

B, — 10-30L3 — 10YR3/3,5, g3gLggd0 (3m&o,
@0bbotn, 3mIGm3s6n, Im@qbnsbm, (z06g Mom-
©gbmdom Fe maodqdo (2,5YR4,5/8 s 5YR6/8), Mn
3M636g30980 (10YR2/1), 6 Bbmalb 10% HCl-ob
dmddgmgdoo;

B, — 30-60L3 — 7,5YR4/4, 8960560, cobbatio, 3ma-
&™M3960, qgb3gd0 gFmgmma, boMbsGo gfmgmemo, Fe
madqdn (2,5YR4,5/8 s 5YR6/8), Mn 3mb3hg3ngdo
(10YR2/1), 3m@os mgdob mosds (2,5YR6,5/1), o6
dbmaob 10% HCl-ab 8md3gwgdoom;

BC1(g) — 60-80L3 — 7,5YR4/6, $q6osbn, mobbs-
0, 3md@m3zs60, ggbggdo gBmgmmo, Fe msdg-
b0 (2,5YR4,5/8 s 10R3/6) s Mn 3mbzfgiogdo
(10YR2/1) 3m3s@)gdqyemns, sbg3g 3o@mmdlb mgdab
md9980L (2,5YR6,5/1) Gammabmds(z, o6 dbxmals 10%
HCI-0b 3mg3ggd00;

BC,q — 80-110L3 — 3mIGM3560, Mnbbstn, 8ma 3-
3M03m, 3936M0s Fe ¢obaol (10R3/6) s mgdab
(2,5YR6,5/1) mogdqgdo, Mn 3mb 3630980 (10YR2/1),
o6 dbmob 10% HCl-ob 8mgdgoqdaon.
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YmIFoemo bossgo
Brown Forest Soil

CHARACTERISTIC OF SOIL

Location: 13 km distance to Bakh-
maro, 1645m a.s.l.,, N 41°53.175’
E 042°21.673’

Relief: Slope

Vegetation: Conifer forest — Fie tree
(Picea Orientalis), Spruece-tree (Abies
nordmanniana)

Parent material: Delluvial deposits

A—0-10cm — 10YR3/4, many roots,
dry, fine-crumby, dense, no effervescen-
ce with 10% HCI;

B, — 10-30cm - 10YR3/3,5, few
roots, loamy, crumby, slightly moist, few
Fe mottles (2,5YR4,5/8 and 5YR6/8) and
Mn concretions (10YR2/1), no efferves-
cence with 10% HCI;

B, — 30-60cm - 7,5YR4/4, moist,
loamy, crumby, singular roots, singu-
lar gravel, Fe mottles (2,5YR4,5/8 and
5YR6/8) and Mn concretions (10YR2/1),
few gley mottles (2,5YR6,5/1), no effer-
vescence with 10% HCI;

BC,,—60-80cm - 7,5YR4/6, moist,
loamy, crumby, singular roots, increased
amount of Fe mottles (2,5YR4,5/8 and
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bosogdn dqgodhRbgzs Fe/Mn 3mb3@gngdo oo
m3qd0, B3 0039330093 mm0s ©o@Bqbnsbyds/asdma-
0d0b (303096 (330emgdobomsb. mgdol moggdol
5Mbgdmds 3Mmgamab bom®3gdo Jommnmgdl smo-
396000 3Mm(3q9L9dby.

boswogo babnommgds 3¢go3g o LybGew 3¢s3g
95d00m (pPH —4,75-5,95), osboddal §g3o0mds
Jqo0a96L 22,87-27,1434.943./100g boswsada, 36rm-
gomo dogm LomM3gdg Fudggdoo sMsdsdmetns.
dooborddmmo gndggdowmsb Ca 83390Msm smgds-
$qds Mg-b. dnsbmddnm 3omombgddn gozzemoma
Bysmdowoal 393(339mmds 358580l 89bwgb300L
asbozalb 3ndqbmzsb 3mEadmb@3do (15%) o
Loem@Bgdn 5%-8g 3300 ds. 3HMyama Mo
393qbocgdamos, 3939bob bogBomm Gompgbmds
33mbm3zeb 3mEabdMbBGdo 9%-b smgds@gds s
boe@dom BC, 3mmadmb@do (80-110L3 Loem®3dgdn)
1,74%-b Jqo00a396L. 3Gmzomo dogem bowm®m3qdg
8d08g mabbsto 3gdsbogn&n dgoagbommdabss.
q_r;ncbnd'g(ﬁo oabal gesgoolb Mompgbmds 46-52%
39500396b. mgdalb gGsgonlb d98(339mmds LGsda-
Mo bobomogds bgoedafnwsb bom®dgdn ©s
o 50gds@gds 20%-b.

6M132338Nb 2IbILNIDIIDY

330mdgd6gmds: (36M5bysHML MmgmEqbora,
L)cbgg 18843, N 41°43.162" E 043°29.648’

9m0ggB0: BMmdol 439w bobomon

339656 g9ema bagstn: g gmmo G yg — mInbsb-

&mdL Bogygemo
6030536563m3J36gmn Joba: 560 Bn@)-doDam@ g0

A, — = 2b3 — 33300060 Loggsn, bobgzfown aob@b-
Boemo gmormgdom, gembmbbgma as8b8stn gmomgdo,
Bmeobo:

A — 2-803 — 7,5YR2/1,5, 353mmmgabn, onbbstin,
amq_;bgngﬁm, %3b3360 63360, NG Bb‘gnb 10% HCI-ols
dmgdgmgdao;

10R3/6) and Mn concretions (10YR2/1),
also increased amount of gley mottles
(2,5YR6,5/1), no effervescence with
10% HCI;

BC,,,— 80-110cm — crumby, loamy,
slightly dense, many Fe (10R3/6) and
gley (2,5YR6,5/1) mottles, Mn concre-
tions (10YR2/1), no effervescence with
10% HCI.

In the profile can be observed Fe/
Mn concretions and mottles that is linked
to wetting/drying cycles. Existence of
gley mottles in the profile indicates on
restoring processes.

The profile is characterised with acid
and weak acid reaction (pH — 4,75-5,95),
cation exchangeable capacity is 22,87-
27,14mg equivalent in 100g. sail, the
profile has low cation exchange capacity
in the whole depth. From bases Ca is
higher than Mg. In basis exchangeable
hydrogen has raising tendency in humus
horizon (15%) and in depth is lowered to
5%. The profile is deeply humified, total
amount of humus in the humus horizon is
more than 9% and in deeper BC, horizon
(80-110 cm) is 1,74%. The profile in whole
depth has heavy loam texture. Amount
of physical clay fraction is between 46-
52%. Amount of clay is evenly distributed
in the profile and does not exceed 20%.

CHARACTERISTIC OF SOIL

Location: Tskratskaro pass,1884m
a.s.l., N 4°43.162' E 043°29.648’

Relief: Down side of the slope

Vegetation Cover: Mixed forest,
dominated by beech

Parent material: Andesite-basalts

A, — = 2cm — forest litter, various
stages of decomposed leaves, stems
and barks;

A-2-8cm-7,5YR2/1,5, subangular,
loamy, slightly friable, abundant roots,
without effervescense with 10% HCI;



6M36ysmmb Bosdmgdo
Environs of Tskratskaro

AB — 8-2003 — 7,5YR3/2, 353rmm356-3m3@m3s60,
oabbstn, 8md33603m, Bgbagdn bs3mgdsw, o6 dbmals
10% HCl-0b 3m73ggd0o;

B, — 20-38Lb3 — 7,5YR3/3, 3m3@mzsbn, cmnbbatin,
dbbgomo boMbs@o (3m@os, Bgbggdo (3mEe, LndzzMnzg
oG emmdl, o6 bmol 10% HCl-0b 8mJ3qmgdoo;

B, — 38-5513 — 7,5YR3,5/4, 3mMI@m3zobn, mabbs-
60, dmd3gcogm, dbbgomo boMmbsdo (3m&s, Bgbag-
b0 domnsb (3m@o, ®3060lb 33069 DmBal modgdo
(7,5YR6/8), 563 db<gals 10% HCl-0b 3md8gmgd0m;

BC — 55-753 — 7,5YR4/4,5, Jma@)msoﬁn, »0bboMon,
B3Goema boMbogo (3m@s, Bqbggda o oMb, dma ;-
3603m, ®3060b Iy bmBab modgda (7,5YR6/8);
(7,5YR6,5/8) 3306y Gomogbmdom, 6 dbgal 10%
HCI-0b 3mgdggdoo.

Booagn baboomegds LbBowm dgs3g Mgodnom
(PH — 5.78-6,43), d05bongdob Lodmsmmm G g300m-
doom (21,34-25,7493.943./1008 Boswsadn), ggdgq-
b0 5M535dmMmd0o. dosbmddmmo gndgqdawsb Ca
83390650 FoMdmdL Mg-b. dmsboddmem 3500mbgd-
do gogamomon Bysemdaanl d98(339emmds Jgeagbl
4-21%-b. 3930Lab LogFom Homwgbmds 3Mmegaemals
3n3qbmzeb 3mEaDdmb@3dn 8%-8wmgs ©d Lom®m3gda
83390600 3(306ads. 3Mmgaemo dogm Loem@dgdy
1398qba Ladmsmm cmabbatn 89456030 dgwaqbo-
mBobss. §adogmEo mabab gMad300b Momogbmds
37-44% 3g500aqbL. <0.00133 6sboems3980b 398(339-
mds 93603369mm Bo@gdsl gobazal Loem@dgdoa.
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AB — 8-20cm — 7,5YR3/2, subangu-
lar-crumby, loamy, slightly dense, few roots,
without effervescense with 10% HCI;

B, — 20-38cm - 7,5YR3/3, crumby,
loamy, few coarse rock fragments, in-
creased density, without effervescense
with 10% HCI;

B, —38-55¢cm - 7,5YR3,5/4, crumby,
loamy, slightly dense, few coarse rock
fragments,very few roots, small iron mo-
ttles ( 7,5YR6/8), without effervescense
with 10% HCI;

BC —55-75cm —7,5YR4/4,5, crumby,
loamy, few fine coarse fragmetns, no
roots, slightly dense small iron mottles
(7,5YR6/8 and ( 7,5YR6,5/8), without
effervescense with 10% HCI.

The profile is characterized by weak
acid reaction (pH — 5.78-6,43), avera-
ge cation exchange capacity (21,34-
25,74mg.eqv. in 100g. soil) low cation
exchange capacity. From bases Ca is
higher than Mg. From bases content of
exchangeable hydrogen is 4-21%. To-
tal amount of humus in humus horizon
is up to 8% and is abruptly reduced in
depth. Texture of the profile is mostly me-
dium loam. The content of physical clay
fractions fluctuates 37-44%. Amount of
<0.001mm clay is slightly raised in depth.

ymd@momo boswogn
Brown Forest Soil
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3030m3)d5Mgmds: ©dgomn, BabobsmMalb go-
Lobgmagmo, Ls8bGgm-Esbsgmgma gjL3mba(ze,
b%Q 11329, N 42°22. 519’ E 044°40. 674’

M9m0ggBo: BgMmdol 43908 bobomon

3396563 gmo basgs@n: gmormmgsba 39 gmmao
899, ©mMI0bnmgdlb Gzboems

605053656:3m3Jd6gemn Joba: mnbogngsma

A — 0-20638 — 10YR3/1,5, ;mabboto, Jogemm-
396-6360m 3m3@m3zobn, 5qLagda 35360, boMbs@o,
8m833(4)03m, 8(*)@36006(*);

AB — 20-35L3 — 10YR3,5/2,5, oabbaoin, 3md@m3sbo,
3qb3980 bs38sma, B3Mnmbombs@nsba, 8ma336ngm,
dmBqbnsbm;

B — 35-503 — 10YR4,5/3, ovabbosto, JmH@)MBOGO,
dm333603m, 3MEqbnsbm, baMba@olb Momemabmds s
BmBs 8mBs@gdmmos, §gLbggda (3MEG;

BC — 50-70L3 — 10YR5/3, mabbotn (dgmstgdom
a58bmdmJgdmemn), Imd33ngm, bgGoma boMmbsgo
bagdam, 3M3Bm3960, Bm@gbasbm;

3Mmgomn DgosdnMnwsbzg bombsgnsbns ©s o6
dbmab 10% HCl-0b 8mddgmgdom dogm Lowm3g by,
3d908Rbg3s dnmggbao sgd@ozmds (a3bzmgds dno-
9owgdo)-

3mgomo babosmegds bLyb@ew 3939 ©d bgo-
@60@‘360 (4)30(1(30007 (pH — 6,22-6,86), BmoBmdaob
&9350mds dgoaqbl 19,63-21,0183.943./1008 boscsg-
dn, 3mg3nemo Jogen Loedgdy gMdggdom Badmafos.

N L e . s O
Qobsbom@mol doodmgdo (@gagomb 3@50@030@0@3@0)
Environs of Pasanauri (Dusheti Municipality)

gm3msn boooogn
Brown Forest

CHARACTERISTIC OF SOIL

Location: Dusheti, near Pasanauri,
south-western exposition, 1132m a.s.l.,
N 42°22. 519’ E 044°40. 674’

Relief: Bottom part of a slope

Vegetation: Dedicedous forest do-
minated by hornbeam

Parent material: Shale

A — 0-20cm — 10YR3/1,5, loamy,
subangular fine-crumby, roots many,
skeleton, slightly dense, slightly moist;

AB —20-35cm — 10YRS3,5/2,5, loamy,
crumby, common roots, fine skeleton,
slightly dense, slightly moist;

B — 35-50cm — 10YR4,5/3, loamy,
crumby, slightly dense, slightly moist,
size and amount of rock fragments is
increased, few roots;

BC —50-70cm —10YR5/3, loamy (re-
latively light), slightly dense, many fine
rock fragments, crumby, slightly dense.

The profile is skeletic from the surfa-
ce and does not effervescense with 10%
HCl in whole dept, biological activity can
be observed (worms).



dnsboddqmn g3dggdnesb Ca 83390Mom scgds@qds
Mg-b. 393Lob LogFom Fomabmds 3dmbmgsb
3mM0dmb@dn 5%-b 5358 qds ©s Lom®Bnom BC
3mE0Ddmb@do (50-70L8 bomdgdn) 1%-3wgs. 3mday-
bmgabo 3mENDMBENL Ladmsenm mabbatn 3g4sboznMa
dq00a960emmds bLowMB89dn 0(33mqds 3dadg cnbbsma
aM36mmmBg@Mnnc. gobagnMo mobob gHsdzoab
oM bmds 44-49% 39500396L. mgdol gGadzoab
399(339mmds (339rqdam3L 12-17%-0b by drmzgMgddo.

ILIIL13. 3o3-@yg-dgemmb boswsagdn
(353emn3 3dAabmemb)

3mo-8yg-dgmmb Boowaagdal as3M(39emgdals
LagPom gomomda badstmggmmdn dgo0a96L 7,2%

(4920003s). gL bosagqgdn GoMmm@as go3M(39emgde-
o 3933560mbabs s 8809 30335b0mbal LadbGgoma
Bm0obgmnl Lmdom3m® Dmbsdo, brzol ©mMBowsb
1800 (2000)8-056-2000 (2200)3-8c0s.

Lmdom3agtn §9ggdab sGgemmdn gods@mbgdamemns
355m8mnsbgmnl gfmbamm-gbaoaznm®n MHgmngea
8ynbzatrmmon a969babob gmEMmIgdol bogetdom. dmgsh
3°3639mgdgmes 3gmobygmo ggndogce gumge-
60B3no dg43bama Hgmogaial gm@8gd0. gMmdamma
bgmdgda babnsmmgdnsb Lszdsme (30(390m GgFm-
b9%00. ©3bogmam LadoMmzgemmdn boswsgbetama-
486gemo Jobgdo Bamdmmagbormas 3Mnb@smnmo ob
3356(3096-406b0sb0 gogmgdom, 33oMi30060 @omEn-
&9%00 s 3oMJ39800. s508mbagmgo bsdsMmggmmda
dofnomsmom a3bzwads mabs-gagmadn, Jzndsdzgda,
30633950, dmMgbymo baggbgda. LadbGgm Ladstmgg-
mdn Bnosgbsmdmad 8bgm Jobgdl 8ng3mo3693006
oGg\)a%O@abn, Bmﬁ%oﬁn@)abo, bnaBn@gE‘)n. quao@n
(30309, b363m3myg afnmn Dogbmmoms s 835360
babafdmagn bsdomEom. Ladmsmm beamEo 89339-
(4)0@*3(4)0 ‘gggﬁmb 3,2-4,1°C. b03363@060m BGﬁomggob
babadmngmds badn-mmba m3gs. Bargdqdal benom@a
BomEabmds dgMygmdl 605-1675338 dmeinb. 3sg6ab
Ladmomm Brmomn BoMmdomn Ggbnsbmds 70-79%
5mbg3b. Lmdom3go Gyggdo bsbosmmgdosh &sb-
d69(30mmgdom, 3gRbgMgdoms ©s 3B Jbstgdnom. Bsmn
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The profile is characterized weak
acid and neutral reaction (pH — 6,22-
6,86), absorption capacity is 19,63-
21,01mg. eqv. in 100g. soil, the profile
is saturated with basis in whole depth.
From absorbed basis Ca predominates
Mg. Total content of humus in surface
horizon exceeds 5% and in BC horizon
(50-70cm depth) lowers to 1%. Humus
horizon has medium loamy texture that
in depth changes into heavy loamy tex-
ture. Content of physical clay is 44-49%.
Clay fraction fluctuates between 12-17%.

I1.1I1.13. Mountain Forest Meadow
Soils (Haplic Umbrisos)

The total area of Mountain forest
meadow soils is 7,2% of the territory
(492000ha). These soils are broadly
distributed in the subalpine zone of the
Caucasian and Transcaucasian sou-
thern mountains from 1800 (2000)m to
2000 (2200)m a.s.l.

In the area of the subalpine forest a
high-mountain erosive-denudative relief
dominates with additional influence of
former glaciation. Some relief forms were
created by quaternary volcanism. Erosi-
ve gorges shows steep slopes. Erosive
gorges indicates to steep slopes. In West
Georgia, the soil forming rocks consist of
cristalline-mica slates and quartz diorite
and limestone. Clay-shales, sandstones,
limestones and moraine sediments are
mainly met in East Georgia. In South
Georgia, we usually find andesite, por-
phyrite, syenite. The climate is cold with
cool summer and strict, long winter. The
average annual temperature is 3,2-4,1°C.
The vegetation period is three-four mon-
ths. The average annual precipitation
ranges between 605 and 1675 mm. The
average annual relative air humidity rea-
ches 70 to 79%. The subalpine forest is
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LabgmdMogn d53s0a96mmmds 5gM005698L J93ga
3396069 gmEds(3098L: Baggembatgdl, 6g39MRbembs-
900, 3mbbamgdl, 50dgbotigdl, bmaxg bsd3bstgdls
5 bmdbamgdl, 093006980, 0gm0sbgdl, mgnabydl.
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300a0m3gd36Mgmds: 1Bg396630bmnl Hoomba,
bmeg. 3mda, gdLdmbazns @sbsgmama, b.b.co. 20223,
N 42°33.266' E 044°30.629'

Mgemaggn: 39Mmdalb dqs Baboro, @sdsbgds = 15°

3(3965Mgema baggsfn: sMybomn s domobmazsba
Loggatma

60300536563m3gdd6gma Jobo: 3em 306mg gbm&n
35356MdmMba@gdmma ga3nboggdo

A,—=1013-30g 33300500 Loggao;

A —1-13b3 — 7,5YR4/3,5, 8m833(4)03m, 8m@36006m,
3bmdadn mabbatn, bombatn 39360, oo DmInb
39b3980 39360, B30 35 3e0M396-B360em 3B B M3s60,
doemasb bibow dbmab 10% HCl-ab 8mddgwgdoom;

AB — 13-2203 — 10YR5/3, 3m3 336in3m, 3m&gbosbm,
o0bbstn, 3m3Gm3zsbn, dg3Mn boMbsdo, xqgbzgda
bo38sme, dbmol 10% HCl-ab 8mJ8gwgdnom, 3908Rbg3s
dommmann®o og@&ngmds (Fogdo, gosygemgdo);

BC, - 20-40L3 — 10YR6/4, 3m3 33603m, dmEgbns-
bm, 53qb3980 Bogmgdo, dbbznem3mdBmzsbo, 3dndg
»0bbatin, oo BmBal boMbs@n Lszdsme, Bbmab
10% HCl-0b 3mgdggdoom;

BC, — 40-70L3 — 10YR6/4, dmdzztngm, dm@g-
bosbm, x3qb3ggda (3m@s, 8Lbgoem3MIGm3sbn, 3dndg

bmgg. b6mb osdmgdo (bBge066d06c0b JnborzodscoBgda)
Environs of vil. Sno (Stepantsminda Municipality)

characterized by a limited growth, inclu-
ding beeches, maples, oaks, pines, fir
trees and silver firs, also rhododendron,
azaleas and junipers.

CHARACTERISTIC OF SOIL

Location: Stepantsminda district,
village Kobi, western exposition, 2022m
a.s.l., N 42°33.266' E 044°30.629

Relief: Middle of a slope, inclination
=~ 15°

Vegetation: Birch forest and grass
cover

Parent material: VVolcanogenic car-
bonate effusives

A, - leaf litter;

A — 0-13cm — 7,5YRA4/3,5, slightly
dense, slightly moist, light loam, abun-
dant rock fragments, many big roots,
subangular fine-crumby, very weak
effervescense with 10% HCI;

AB — 13-22cm — 10YR5/3, slightly
dense, slightly moist, loamy, crumby,
abundant rock fragments, common roots,
effervescense with 10% HCI, biological
activity can be observed (worms, ants);

BC, — 20-40cm — 10YR6/4, slight-
ly dense, slightly moist, fewer roots,
coarse-crumby, heavy loamy, abundant
bigger rock fragments, effervescense
with 10% HCI;

BC, — 40-70cm — 10YR6/4, slight-
ly dense, slightly moist, a few roots,
coarse-crumby, heavy loamy, abundant
bigger rock fragments, effervescense
with 10% HCI.

The profile is characterized by neu-
tral and weakly alkaline reaction (pH —
6,54-7,87), deep humification, content of
humus in surface horizon exceeds 7%
and at 70cm depth decreases to 1.6%.
The profile is saturated with bases, ab-
sorption capacity is 18,76-20,27mg eqv.
in 100g. soil. From absorbed bases Ca
predominates Mg. Humus horizon is
leached and content of calcium carbo-



@0bbatn, oo BmBal boMbs@n 39360, dbmal 10%
HCI-0b 3mgdggdoo.

Bosagn babosmmgds bgn@Momymn s LabEn
&89 Mgodiooo (pH — 6,54-7,87), mds 343mbo-
9000, 3131bm3zsb 3mMnDdmMbEGIn 303mLob LogMom
399(339mmds 7%-b 5q858)gds s 70L3 Lo@3gdy
1,6%-b 3500896L, 3Bmxzamn ggmdggdom dodmatne,
3056030l B g350mdss sMal 18,76-20,2783.943./100
Bossoadn. dmsbmgdmmo 3omambgdowsb Ca domdmdl
Mg-b. 33nbmgebo 3mEoDMbGN gsd8mEm@mmos ©d
3930930l 3oMdMbs@ 0l 393(339cmmds Loem®3gda
358)980b Bgbrgb(300m babnsmmgds. dMmgnemo dmgen
LoeM8gdg Ladmsmm mabbatn 3gdsbojndo dgwag-
Boenmdabss. gobogmEo mabalb gMadzoal Memug-
bmds 39-43%-ab gofgmgdda (335mgdomMAL. mgdal
boBnms 3980l 398(339mmds 00430l bBednmmFns
g Loem®3gDg s o6 0BG gds 9%-b.

ILII.14. 3cn3-dgemmb bossggdo
(303960bE M0 1336Aabmenb)

LogoGmnggemmdn 3me-8gmmb Boooggdo od-

L B@sE 30688 mMbadamn Boosoggdas. doma
LagFom gomommda 25,1% (17582003s) dgo00a96L. qb
Boooggdn FIMMME 56056 3o3M(39mgdeyemn 38330+
Lombobs s 8dngMgegzobool LadbMgm Jonsbgomal
Lmdom3nE® ©s sem3m@m Dmbgddn, brgolb ©mbawsb
1800(2000)8-c056 3200 (3500)8-801.

3mo-3gmmmb booaggdL M 3og0s domamdmons-
bgmal Ggmogxob doMomswn gm&m8qda: dzqgemn
39693 qb-8mbbm@mgdmma (,dm33gomnemn’) damaq-
b0; amd(305mMn MgmogPo-8gmabyman 654640,
39Mg80; 3m3bmMo Mgmoggn-3madm (badbmg-
@0 dm0sbgmn) s gBmbamma bgmdada, bs3dsme
(30(390M BgMEMdgdoms ©d dmango sgamsb
Fomolb gomom dmbszzgomgdom. dsmamdmnsbgmoals
agmemannmo d9bgds bszdemm Morgemos. @sbagmgm
Lodstmggemmdn boseabsmdmdfdbgm Jobqdlb Bom-
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dno-&gg-dogmmb boswogn

Mountain forest meadow soil

nates has increasing tendency in depth.
The profile has medium loamy texture
in whole depth. Content of physical clay
fluctuates between 39-43%. Content
of fine particles is almost stable in the
whole depth and does not exceed 9%.

ILIIl.14. Mountain Meadow Soils
(Hyperdistric Umbrisols)

In Georgia, Mountain meadow soils
are absolutely dominant. Their total area
is 25,1% (1758200ha). Mountain meadow
soils are widely distributed in subalpine
and alpine zones of the Caucasus and
the Transcaucasia southern mountains,
at 1800 (2000)m to 3200 (3500)m a.s.l..

Mountain Meadow soils occupy the
main parts of relief: 1) old peneplain-level
(“eut’) ranges; 2) glacial Relief:care, circus,
terrace areas; 3) volcanic Relief:plateaus
(south mountains) and 4) erosion relief,
with sufficiently steep slopes and in some
places with vast areas of alluvial plains.
The geological structure of the high moun-
tains is rather complex. In West Georgia
there are crystalline schists, crystalline sili-

n
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CHAPTER II
THE MAIN OBJECTIVES OF THE RED BOOK OF SOILS OF GEORGIA

dmoagbgb 3Mnb@srmamn gadmada, 3350 (3086-om-
Losbo gogmgda, 3306030560 oMEMNEIdN, Jofdzgda,
aM360& 700, 3bgobgda. sBmbagmam badstmgzgmmb
3omdmBmnsbgmal ggmmmann® og98memgdsdo dos-
356 8mbobomgmdsl mgdmmmdab mabs godmgdo,
4303543980, 306d3980. LodbGgo bsgdsMoggmmb
309-3gmmb Dmbadn gogt(zgmadmmas sbgbadgdo,
3mExoMndgdo, GMododgdo, Logbodgdo. dms-dwg-
mmb bosseggdn mEM3nMmgdasb 335300 3mads@nb
306mdqddn, Bmdgemo(s bobosommgds gogadmmn bad-
om0, (bsbgMdmogn mmgmab bagstom) s gMoemo
Bogbmmao. bsggag@eom 3gMmomoo dgewagbl 3-4
039b. Bamgdgdal Bemagn Momwgbmds 71888-sb
150333-8099. 6oemgdgdal 359Lodwmd0 dsabda dmwmab.
3ol Ladmeemm BrmonGo 5@3mbyg@mmoa §gbas-
bmds 3gygmdl 68-81% gofamaqddn, s@qbnsbgdals
3M99830(3096@0 6-7 50bq3bL. 5@ §983gMeGmMsms
%530 ©sdsmns s 85Mygmadlb 600-1500°C dmab.
Lydom3n®a LamGymab 8(3960Mgmm bogscdo dom-
dmdb 3oM(33emmM3860, Bof(33emmM306-bonmdagmabmgabo
> BonMmdamobmgeba mobobsbdmasmgdgda. doom
dmenb Bo8y3zsbo sgamo 1303050 FMgem dzgMngmab,
&ndmmgmob, (3b30b Bogebsl s bbg. 3o 3mLbgda
Bat8mmanboemns 8mal LadymGoma s Jog3oLombals
0mbgoo. sem3n® LoMGygmdn ©MBnbsbBmdg6: 1)
sen3n baemoRgdo — bonfdamsobmgsbn gmgdgb@gdam,
bmdmm3zabgdom ©s abrmagdom ©s 2) 333M033MM@0s-
bo germmgdn —bmEdmmaabo ©s obrasbo 3m33mbgb-
&nd00. by 3dsmm go3M(39madamons Bngnsb-obemasba
3gmmgdo Bogsbslb s mngsdsbmsl LogeMdom. o
RBMMddY 3030 (39mgdmemns doggs. 33Meem 3mbo-
3090y F63m3L JugBmgaea@a 33965MgMmmds
58D0bsl dmbsboengmdao.

6M132338Nb 2IbILNIDIIDY

30030m3g35Mgmds: dobIommb Mmgm@gbo-
™o, 94b3mBas — smBmbsgmamo, b.%.. 20558,
N 41°51.378" E 042°20.753’

9m0gB0: 3o 3-6m (330560

339656 g9ema LaggsMa: doemabmasabn baggama

605053656:3m3Jd6gemn Jsba: am g0 boggg-
bgdo

A —0-10L3 — 7,5YR4/4, 806(33@00306-6360@3003-
&™3b0, LabEow go3mMEgdnmo, mnbbsto, dm@g-
b0sbm, 3md33603m, boMbs@n, o6 dbmol 10% HCI-ab
dmgdgmgdao;

ca schists and crystalline diorites and clay
stones. The geology of the East Georgian
high mountains is characterized by clay-
schists and sandstones. In the mountain
meadow zone of the South Georgia are
andesites, porfyrites, trachytes, syenites.
The mountain meadow soils are formed
under extreme climatic conditions, which
are characterized by long winters (with
long snow cover) and cool summers. The
period of vegetation growth is 3-4 months.
The average annual precipitation is 718-
1503mm with a maximum in May. The
average annual air humidity ranges from
68% to 81% with a humidity coefficient
6-7. The sum of the active temperature is
low and fluctuates between 600-1500°C.
In the vegetation cover of the subalpine
belt, shrubs, shrub-mixed grasses and
mixed grasses communities predominate.
Among them the leading part belongs to
Bromus variegatus, Phleum pratense,
Agrostis, Festuca ovina and others. Le-
guminoses have a moderate distribution
and are presented by Trifolium moun-
tanum and also Medicago glutinosa. In
the alpine belt two types of vegetation
predominate: alpine carpet, turf forming
grasses with elements of mixed gras-
ses and grass vegetation with Triticum
Aestivum and Carex Humilis on convex
relief surfaces usual Carex-mixed grass
or mixed grass-Carex meadows occur.
There are also Festuca-Carex meadows
with predominant Carex and Poa. On large
areas we meet Nardus. In dry conditions
a xerophyllic vegetation with Artemisia
predominates.

CHARACTERISTIC OF SOIL

Location: Bakhmaro pass, east
exposition, 2055m. a.s.l., N 41°51.378’
E 042°20.753’

Relief: hilly terrain

Vegetation: grass cover

Parent material: Diluvial deposits



Bobdommb gmgen@gbocno
Bakhmaro pass

AB — 10-20L3 — 7,5YR4/4,5, 3m3@m3sb0, 39360
xqL30, boMbs@on, Mmabbatin, dm@gbasbm, o6 dbmal
10% HCl-0b 3m73ggd0o;

B — 20-35L3 — 5YR4/6, 3m3@8m3zsb0, mabbsto,
3mBgbnsbm, ggbggda (3m@s, bofbsGn oG mmmdl,
o6 domob 10% HCl-0b 8mgdgoqdoo;

CD — 35-5003 — 5YR4,5/6, 3m3@mgobn, mobbatin,
bobs@o 39360, Bgbagda domnsb (3m@s, o6 dbmal
10% HCl-0b 3mgdggdoo.

3Mmgoeab d9s baBnmdn 3908Rbg3s RgMalb dg-
©oMqd00 gobommgds/Bomgma gmazginl ImBe@gds,
abgsg BodLoMegds mabal Im3s@gdols Eqbrogb(znes.

3mgaemo babosmegds dmngd 8gs39 ©d 3¢goegq
Mgodioom (PH — 4,34-5,07), d00bonddnl odsman
&g3omdoo (<2083.943./100g boswsadn), mdgg-
oo 5M38sdmEmdom. domsboddnmoa gmdggdowsb
Ca gomdmdlb Mg-L. dosbmddmm 300m0mbgdda go-
330o0 Bysmdawanl d98(33gmmds domsmoas — 34-
43%. 393qbob LogBom Momgbmds 3Gmgamal
by bobomdo 7,49-6,57% d5000396L o Lom3gda
3(306mgds 2,56%-30y.

Bosogn dogem bom@3gdg 8dndg mabbstn dq4sbo-
3960 3939b0rmmdnbss. Babonmo mabab gsdzolb
omEabmds 48-52% Jgomaqbl. <0.00133 bobagms 3980l
398(339mmds LBsdarm@a Bobormmgds bwsdatn-
6 Loem®mIgdn (21-24%).

naan
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A—-0-10cm —7,5YR4/4, granular-fine
crumby, weakly sodded, loamy, moisty,
slightly moist, slightly dense, skeleton,
no effervescence with 10% HCI;

AB —10-20cm —7,5YR4/4,5, crumby,
abundant roots, skeleton, loamy, slightly
moist, no effervescence with 10% HCI;

B — 20-35cm — 5YR4/6, crumby,
loamy, slightly moist, few roots, increa-
sed amount of rock fragments, no effer-
vescence with 10% HCI;

CD -35-50cm —5YR4,5/6, crumby,
loamy, strongly skeleton, very few roots,
no effervescence with 10% HCI.

In the middle part of the profile can
be observed more intensification of red
hue, as well as increased clay content.

The profile has strong acid and mo-
derate acid reaction (pH — 4,34-5,07),
low exchangeable capacity (<20mg
equivalent in 100 g. soil), low cation
exchange capacity. From bases Ca
content is higher than Mg. In exchan-
geable bases content of exchangeable
hydrogen is high — 34-43%. Total amount
of humus in upper part of the profile is
7,49-6,57% and it is reducing in depth
to 2,56%. All profile has heavy loam
texture. Amount of physical clay fractio-
nis 48-52%. Content of clay <0.001mm
have stabile distribution from above to
the depth of the profile (21-24%).

ST ey

no-dgmmb boswaogn
Mountain Meadow Soil
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6M19233NL 2IbILNIDITDY

30030m3gd3Mgmds: %3Gl YmgmBgbowma,
LadbFgo 9gL3mDo(zns, L.D.0. 23453, N 42°29.910/,

E 044°26.769’

M9moggo: gMomdab Jzgos 6sboema

3(3965Mg9emn baggaMn: domobmagsbo Lagatn

6050053656:3m3Jdbgemn Joba: mnbogngsrmo

A — 0-15b3 — 10YR3/4, ga53mMEgdmon, 35360
3qb30, BzGom3zmd@masba, &qbosba, 3ma333603m,
3bmdado mabbstn, bybBowm domal 10% HCl-ab 8m-
J89gd00;

AB — 15-25,3 — 5YR4/6, 5YR5/6, g39b39d0, 33067
omEgbmdom boMbsdn, 3mdzzmagm, 3m3Gm3sboa,
3306y Gammgbmdom M3060L madqdo (2,5YR3/4),
®0bbstn, o6 bmol 10% HCl-ob 8mgdgwqdao;

B - 25-5003 — 7,5YR5/6, 7,5YR5/8, g39bggdo do-
056 (3mBo, &qbosba, Im333603m, 3m3Gm3zsbo,
613060L modgdals Mamegbmds do@yermmal (2,5YR3/4),
8d0dg onbbstn, o6 dbaal 10% HCl-0b 8mJ8qmgd0m;

BC — 50-70L3 — 7,5YR5,5/6, 39Lggdo gfmgqemo,
3bbzoem 3m3@mzsb0, 8dadg mnbbatn, boMbs@o dg36n,
613060b modqdo bs3dsmem (2,5YR3/4, 7,5YR7/8), 33 3-
3603m, §gbnsba, 56 dbmalb 10% HCl-ab 8mddgwqdaom.

3Emgnmo babosmegds bgoGmamyn Mgsdznnm
(pH — 7,16-7,40), 300560430l sdsemn > badmemm
&g3do0mdoo (11,15-20,3284.943./1008 boswsado),
xdgqdoom BsdmMmdam. domsbodnmo ggmdggdorsb

%360 goge@gbocro
Jvari Pass

CHARACTERISTIC OF SOIL

Location: Jvari Pass, southern ex-
position, 2345m a.s.l., N 42°29.910'
E 044°26.769’

Relief: Bottom of a slope

Vegetation: Grass vegetation

Parent material: Shale

A—0-15cm - 10YR3/4, soddy, many
roots, fine-crumby, moist, slightly den-
se, light loam, weak effervescense with
10% HCI;

AB — 15-25cm — 5YR4/6, 5YR5/6,
roots, small amount of skeleton, slight-
ly dense, crumby, a few iron mottles
(2,5YR3/4), loamy, no effervescense
with 10% HCI;

B - 25-50cm -7,5YR5/6, 7,5YR5/8,
very few roots, moist, slightly dense,
crumby, amount of iron mottles increa-
ses (2,5YR3/4), heavy loamy, no effer-
vescense with 10% HCI;

BC — 50-70cm — 7,5YR5,5/6, very
few roots, coarse-crumby, heavy loamy,
abundant skeletal, many iron mottles
(2,5YR3/4, 7,5YR7/8), slightly dense,
moist, very weak effervescense with
10% HCI.

Joo-dogammb boswsgo
Mountain Meadow Soil



Ca gomdmdlb Mg-b. 39dqbob LagMom Momepgbmds
3n3qbmgeb 3mEaDdmb@dn 7%-8wmgs ©s Lom®3gda
33060008 1,44%-80g. 3om3030L 3oMdmbsdab
3350 MamEgbmds (2,50%) gnjboMogds dbmmme
A 3m0DmbBdn s Loe@Bnmo 3mEndMbEGd0 asdm-
B&mmos. 3hmgamo dogm Lom®dgdg Ladmsmm
@0bbatn 3gdsbo3mMn dgmagbocmmdabss. gaboznEa
o0bob gFad300b Momogbmds 39-44%-b dgomaqbl.
<0.00133 65Bnems 3980l d98(339emmds BC 3mtnbdmbd)-
do 9%-3g B(30M00ds.

ILIL15. sennzo6o bossggdo (3mgns, g9oog,
b Moz Brmyz0bmenl)

3304960 Bosaggonl bagMmm getmmda bogsm-
o39mmdo 5% dg000396L (3514003s). gL Bosoggdo
393639 gmes J394bob Bmger BaFoGmGosdy,
Lbgorsbbzs dmbgdtng dmbado.

3309960 boowaggdo gmmIomads bbgswmabbags
bdmbgdting Dmbsdn s ymzgrm 3mb3Gg@ e dgdmb-
393590 babosmgds Bmbab 3mndsdmn 3oMmdgdao.
Lo 38omE FMgmns sermgzombal Jobams, GmBgerbgos(s
FMM30Mqdnsb gb Bosseggdo. dmbgdtgn (396564
mds batBmmaqbomns gomal 3(39bsMgmemmdaon.

6M9R338NL 2IbILNIOITBY

30a0m3gds6gmds: dw. Bysmbamgmesl Labsdatm,
b.cb.Q. 1069, N 42°13.916’ E 042°43.588’

Mgemoggn: 3nbatol | §gmsbs

33965699 baggsn: domab 3(396569memmds
domabmzgabo Lagsmn

6050536563m3Jd6gemn Jobn: 35383590

A — 0-12L3 — 10YR3/3, Lyyb@ow godmbsdyyema
3M3@m3obn LEGNIGMGm, BmBqbasbm, dbmdada
@0bbatn, gbzngtn, ggbzgdo dg36n, LybBew domab
10% HCl-0b 3m73gwgd0o;
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In the middle part of the profile can
be observed more reddish colour/in-
creasing hue of red color, also increases
content of clay.

The profile is characterized by neu-
tral reaction (pH — 7,16-7,40), low and
medium absorption capacity (11,15-
20,32mg. eqv. in 100g. soil) and is sa-
turated with basis. From absorbed bases
Ca predominates Mg. Total content of
humus in surface horizon is up to 7%
and in depth decreases to 1,44%. Low
content of calcium carbonates (2,50%)
is only in A horizon and subsurface
horizons are leached. The profile has
loamy texture in whole depth. Content
of physical clay is between 39-44%.
Content of <0.001mm particles in BC
horizon lowers to 9%.

ILIIL.15. Alluvial Soils (Gleyic,
Eutric, Dystric Fluvisols)

In Georgia, the total area of Allu-
vial soils is 5% (351400ha). They are
formed on different zones in the whole
territory of Georgia.Alluvial soils are
formed in different natural regions and
in each of them specified and charac-
terized by the climate of this area. The
alluvial material on which these soils are
developed is also rather diverse. The
natural vegetation is a flood vegetation.

CHARACTERISTIC OF SOIL

Location: riv.Tskaltsitela bank,
106ma.s.l., N42°13.916’ E 042°43.588’

Relief: The first terrace of the river

Vegetation: Grove vegetation and
grass cover

Parent material: Gravel

A —0-12cm — 10YR3/3, weakly ex-
pressed crumby structure, slightly moist,
light loam, friable, many roots, weak
effervescense with 10% HCI;

15
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80bsmg bysemBomgemnsb bsdomn
Riv.Tskaltsitela bank

BC, — 12-301:8 — 10YR3,5/3, byl asdmbsd-
mo 3mIBmzobo LB mMS, Bm@gbasbm, dbmdmda
®0bbstn, gbzogcn, ggbagda dgzco, LabGew dbmab
10% HCI-ob 3mg89mg80m, 3908Rbg3s domeamanmn
3d@ngmds (dg36ns Foobgggmgdo);

BC, — 30-50L3 — 10YR4/3, 3m3@mgs60, 8m@gb0sbm,
3bmdmdo mabbamn, ggbggda bs3mgds, dgndhbazs
dommmaon®o 99@n3mds, baybBowm dbomab 10% HCI
—ab 3mgdggdoo;

CD - 50-80L0 — 10YR4,5/3, %530360, 8m@>05006m,
3m3@m3560, Mm0bbsMo, i3qbzgda gMmgmmo, 33bgoqds
J399Ma35madn s 3060L obanl 3306 moggdo
(10YR6,5/6), bnb@ow ool 10% HCl-0b 3mddqmgdno.

Boaagnbogal edabsbnsmgdgmos Dgmedofnwsb-
39 35MdmMbsGmemmds, BbzagMn sggdmmgds, bowmdgda
Jobolb BM33396@)go0L s M30bal ¢obaal moggdol
s@bgdmde.

Bossgn babnsomgds BgogMamama Mgsdznno (pH
—6,57-7,12), 300960430l $q300mds 100g Bossadn
(335009d000mBL  26,95-27,9733.943.-0b goMamgddo.
doobogdmmn ggndggdnesb Ca domdmdl Mg. 3md«)-
Lob 3ogLoBsmmFo Mampgbmds 3,9% dgoaqbl ©s
LoemEBgdn Mebosmsbmdnm d(30Mmgds. Boswagnls
33qbmgobo 3mE0dmMbEG L 3036560 8qdsbozm&n
d9008960emmds boem®dgdn n(33mgds bmdado cnbbs-
&0 89460360 dgaqbormmdon. godogmmo mabob
BM57J300L Bommgbmds 19-27% dg000396L. cmgdols
BoBnms3980L 398(339mmds ©odsemns 10%-by.

BC, —12-30cm - 10YR3,5/3, weakly
expressed crumby structure, slightly
moist, friable, light loam many roots,
weak effervescense with 10% HCI, bio-
logical activity (many ants);

BC,—30-50cm - 10YR4/3, crumby,
slightly moist, light loam, very few roots,
can be observed biological activity, weak
effervescense with 10% HCI;

CD -50-80cm — 10YR4,5/3, friable,
slightly dense, crumby, loamy, singular
roots, gravel and iron mottles can be
observed (10YR6,5/6), weak efferves-
cense with 10% HCI.

The profile is characterized by carbo-
nated from above, friable, in depth there
are rock fragments and an iron mottles.

The profile has neutral reaction (pH —
6.57-7.12), exchangeable basis per 100g.
of soil erratics between 26,95 —27,97mg.
equivalent. From bases Ca content is
higher than Mg. Maximum amount of
humus is 3,9% and is gradually redu-
ced in depth. Humus horizon of the soil
has loamy sand texture and in the depth
changes into light loam texture. Amount of
physical clay fraction is 19-27%. Amount
of fine particles is less than 10%.

og0Mo boswogn
Alluvial Soil
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6M132338NL RIbILNIMISD CHARACTERISTIC OF SOIL
330mdgdstgmds: bogoMaxm, 8. 036al doms, Location: Sagarejo, river bank of
99b3mDa(z0s — LodbMgoma, b.b.0. 5443, N 41°40.240"  lori, southern exposition, 544m a.s.l.,
E 045°23.367’ N 41°40.240’ E 045°23.367’
Mgem0ggo: 3539 Relief: Plane area
33965699ema baggan: domab 3(396069mmmds Vegetation: Flood plain vegetation
domabmzgabo Lagsmn and grass cover
6050053656:3mM3g36gema Jsbn: sermz0m@n boggbgda Parent material: Alluvial deposits
A - 0-10L3 — 2,5Y6/1, 3Lyddo cmobbatn, LbEowo A - 0-10cm — 2,5Y6/1, light loamy,

358mbs@mmo 3mdGmgaba LGHNJG NG, afoma,  weakly expressed crumby structure,
5qL3g%0 35360, dbmab 10% HCl-0b Imddgwgdom; cool, roots many, effervescense with
B — 10-30L3 - 2,5Y6,5/2, dbmdgydn mabbatin, byb-  10% HCI;

&o 35b@MNJG N dNma, gfnmo, ggbzgdo MG, B — 10-30cm — 2,5Y6,5/2, light
ool 10% HCl-ob 3mgdgogdom; loamy, weakly expressed structure, cool,

C, — 30-55L3 — 2,5Y6,5/2, dbgdydo omabboto,  few roots, effervescense with 10% HCI;
bEONIENOM, FoMdboMbatGnaba, 333090 J3936- C, - 30-55cm - 2,5Y6,5/2, light
a35mgd0, §qb3gdn domasb (3m@o, dbal 10% HCl-ob  loamy, unstructured, abundant rock
dmgdgmgdoom; fragments, gravel can be observed, very

C,— 55-80L3 — 2,5Y6,5/2, g3ndbotin, qb@ed- few roots, effervescense with 10% HCI;
Bem, FoMdboMboM@nsbn, d3e8Magemgdol dmds C, — 55-80cm - 2,5Y6,5/2, sandy,
3o@mmmdlb, gqbggdo gMmgymo bgGama dm3ab,  unstructured, abundant rock fragments,
dmag® dbmab 10% HCI-0b 8mddgmgdoo; size of gravel increases, very few fine

CD - 80-9503 — 10YR4,5/3, 3m@&gbosbm, dbmdamdo  roots, strong effervescense with 10%

m0bbafin, B39bggdn ghmgamo, bnb@sw asdmbsgmma  HCI;
B360em 3mdBm3zsbo bEENMIGm&s, 3908Rbgzs d(30609 CD -80-95cm — 10YR4,5/3, slightly
Bmdob M3060b (5YR5/6, 5YR6/6 s 2,5YR3/6) s moist, light loamy, few roots, weakly
mgdals (Gleyl 6,5/N) moggdo, demage dbgalb 10%  expressed fine-crumby structure, can be
HCl-0ls 3mg8ggdoon. observed fine iron (5YR5/6, 5YR6/6 and
2,5YR3/6) and gley (Gley1 6,5/N) mott-
les, strong effervescense with 10% HCI.

The profile has very well expressed
stratification. Relatively dark colouration
in CD horizon is a result of more moistu-
re compared to upper horizons.

Actual reaction is weakly alkaline
and alkaline (pH — 8,05-8,37), absorp-
tion capacity is low and in 100g. soil
fluctuates between 17,38-20mg. eqv.
The profile is saturated with bases, from
absorbed bases Ca predominates Mg,
but manganese is relatively high and
in certain horizons exceed 40%. Maxi-

oY

S, g A mum content of humus is 4.08% and

=~ abruptly decreases in depth. Content

306ty 0360l bodomo (bogomgxmb dmborzodsmodgdo) of calcium carbonates exceeds 20%
River lori Bank (Sagarejo Municipality) from the surface. The profile has sandy

n
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3Gmgnmdn 3339060 g3sdmbs@mmaoas bgMs-
80g035(305. CD 3mM0DmbB0b dgmsmgdon I9do

dg539M0mmds 308mbggmmns 8g@n @@ gbnsbgdom
Bgs ImMnbdMBBGGdMsb dgosmgdao.

3@ @B Hgodzos bgbder $adg @ &adge
(pH — 8,05-8,37), d;obm8al g3o0mds @adarmos ©d
100g boswsadn (339madsmdl 17,38-2083.943.-0b
RoMamgddo. gudggdoom dsdmsMns, dmsboddmma
39999006 Ca gomdmdl Mg-b, odzs dsgbomda
dq5Mgd0m 3mBs@gdmmns s dmgngo dmtndmbE)-
do 40%-b sq3s8)qds. 3m3nbob 8sjbodsenmn Bom-
©96mds 4.08%-b dgoa 6L s LoeM8gdn 83390
3admemdl. 3omm30dab 39G3mMbs@ 930l 393(339-
mmds DgednMnEsbzg 50 gds@gds 20%-b. d3Mmgaema
g Loe®3gdg J3ndbatin dgdebogmtn dgwagbo-
mmdoom babosmmgds. gadognmn mabal gsdzoab
oMM 56 509858985 17%-b, ormd(3e 3mEndmb-
&dab dabgozom d90dRbgzs Bomn MommgbmdMngn
35R39698emg30L 89@8)-653m9d0 (335mgdsmds. magdals
BBy 3980b aobsbaemgds m0nmddab Lgedarmmns s
3omn 399(339mmds @adsemns 10%-by.

6M19233NL 2IbILNIDITDY

3030m3dgdafgmds: sbomsabg, b.D.co. 9743,
N 41°38.400’ E 042°58.029'

Mgemaggn: 3. gmbmzabBymal 3nMzgmo @gmabs

3(3965Mg9emn baggs@n: doemal Gyq

603033656:3m3J3bgema Jsba: sermzom®n boggbgdn

A—0-15L3 — 10YR3/1, 8o (33c0m356-3m38m3560,
®0bbstn, BgFoemo boMbadn, 3360 i3gbza, 83EMaema,
3d908RB6g3s domaqbafo of@nzmds (Fnobdzgmgdals
dmg @ 339M36gd0), dmag® dbeal 10% HCI-ob
dmgdgmgdao;

C, — 15-40L3 — 10YR4/2, LybBow 3sdmbadmmn
3mIGM3960 LGEMIGMMS, MbbsFn, Ggbzgda 3MBe,
336omon, bombs@n (3m@s, d908Rbgzs domggbaa
od@0gmds, demag® dbmol 10% HCl-0b dmddgmgdom;

C,— 40-60L3 — 2,5Y5/2,5, Lyb@ow asd3mbadmmn
3m3GM3960 LGEMIG MM, MbbsFn, Ggbzgda 3MEs,
3dGaemo, 3060L modgdo (2,5Y6/8), dmogm dbmab
10% HCl-0b 3mgdgwgdoom;

S309M0 bos@ogn
Alluvial Soil

texture throughout the profile. Content of
physical clay fraction does not exceed
17% but slightly fluctuates in different
horizons. Distribution of fine particles
is stable and content is lower than 10%.

CHARACTERISTIC OF SOIL

Location: Akhaltsikhe, 974m a.s.l.,
N 41°38.400’ E 042°58.029’

Relief: The first terrace of river Pots-
khovistskali

Vegetation: Grove forest

Parent material: Alluvial deposits

A — 0-15cm — 10YRS3/1, granu-
lar-crumby, loamy, small skeleton,
abundant roots, dry, can be observed
biological activity (ant nests and eggs),
strong effervescense with 10% HCI;

C,— 15-40cm — 10YR4/2, weakly
expressed crumby, loamy, a few roots,
dry, weakly skeletic can be observed
biological activity, strong effervescense
with 10% HCI;

C, - 40-60cm — 2,5Y5/2,5, weakly
expressed crumby structure, loamy, few



80bs6g gmzbmzobbyemal T 8g&sbos
The first terrace of river Potskhovistskali

CD, - 70-951:3 - 2,5Y5/2,5, L@ d@&ntm, godbg-
69dadamos 3MbgmmBg@os, Bgbggde ghmggmo,
3mBgbnsbm, gomdomas (3060l madgda (2,5Y6/8 o
5YR5/8), demag® dbegal 10% HCl-0b 3md8gmgdom;

CD,— 95-11503 — 2,5Y4/1,5, b Fd&ncm, J303-
batin, 8m@gbasbm, 5qbggda gmgmma, dbmalb 10%
HCI-0b 3mgdggdoo.

Bosogn bobnsmmgds LybGe GGy s Guég
99d3ooo (pH — 7,55-8,43), d00bmgdnls @g3000mds
100g Boooadn (335mmadsmdl 20,27-29,383.943.-0b
R gdda. Josbmddnmo ggmdggdowsb Ca dotmd-
mdb Mg. 3939bob dsgLodsrmMa Momepgbmds 2,95%
395008960 o boeMm3gdo MSbEsMbmMdam B(306mgds.
3968mboBqdnl 3q3(339emmds (335emgdamdl 1,35-
4,87%-0b gomamgddn. boswsegalb 3Gmggamon dbmdamdo
5 badmamm mabbatin 3gdsbn o dgoagbnmmdam
bobosmmgds. gabognmo mabob gMsdioal Hom-
©9bmds 24-31% dgowaqblb. mgdob bsbomszqd0b
399(339mmds odsmans 20%-Ddyg.

naan
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Sy g09M0 bos@ogn

Alluvial Soil

roots, dry, iron mottles, (2,5Y6/8), strong
effervescense with 10% HCI;

CD,-70-95cm -2,5Y5/2,5, unstruc-
tured, loamy (but lighter texture), isola-
ted roots, slightly moist, abundant iron
mottles (2,5Y6/8 and 5YR5/8), strong
effervescense with 10% HCI;

CD,- 95-115cm — 2,5Y4/1,5, uns-
tructured, sandy, moist, singular roots,
effervescense with 10% HCI.

The profile is characterized by weak
alkaline and alkaline reactions (pH —
7,55-8,43), absorption capacity in 100g
soils fluctuates 20,27-29,34mg eqv.
From absorbed bases Ca dominates
over Mg. Maximum amount of humus is
2,95% and is lowering in depth. Content
of carbonates changes between 1,35-
4,87%. The profile has light and medium
loam textures. Content of physical clay
is between 24-31%. Amount of clay par-
ticles is less than 20%.

19
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ILIIL16. 3@ndn@nmemn bososggdo
(mg3@mbmem bzgmggog)

36030Gomo boswaggda gogM(39madamoas sem-
396 dmbsdo ggMeadnbdmom, bdrmgalb ©mbowsb
2000(2100)3-c0o6 3200(3500)3-30g. LogMom gstmmdn
Logdomm nEos s domgmn Boswsgnn Lagamal
4-5%-L mobemgmgde.

190950 3o0amdmnsbgmnl dgboggHobsw ©gb-
&OJommos, 3gmemmaon d9bgdsda dmbsbomagmdgb
aM3b0@0, 3mEMx0fndqdo, mobs-godmgdo, bszdeme
FOONMEdS 353M(39(gdmmo 306Md3zgdo. o]0y
$9339M@mMoms Kodn adarmos —600-1500°C, baeg-
Jgd0b Bemomin Ladmeenm Momogbmds 1000-120038-0s.
3396569 mmo baggsMo daGomsmsw BsMmImmagbamoas
dgmmb oM (33mmgabo dagmsbgdoo.

6M132338Nb 2IbILNIDIIDY

30030m3gd3Mgmds: %3Gl YmgmBgbowma,
LadbMgor-sbagmgma gdbdmbaczos, b.b.co. 23243,

N 42°29.892’ E 044°26.763’

M9moggo: gMmdab Jzgos 6sboema

3(3965Mg9mn baggaMn: domobmagsbo Lagstn

6050053656:3m3Jdbgemn Joba: g 3063mMba@qdmmn
3Gmm309M-eerg309® boggbgdo — 9iydeggde
o onbagngsmo

A — 0-4L3 — 10YR2/1, aodmﬁggab‘gqm, onbboMa,
3M3G@M396-8oM(33mm3960, LybBow boMbsdnsboa,
39360 B3Momo gggbgn, 3mdz3cozm, 8m@gbnsbm,
dbmab 10% HCl-ab 8mgddgogdoom;

CD — 4-2313 — 10YR6/1 s 10YR5/4, bofba@n dg-
360, 3595M9bgdmo bEHNJEHGm, Bgbzgdn dommnsb
MG, m0bbsta, domab 10% HCl-ob 8mgdgoqdao.

3Mmgoemab bobdg 330695, bgsdotnwsb = 4b3-
30 3908Rbg3s bagbgda. B3MnmBnbs bsborma d(snMgs,
bomba@n 39360, Imgmemmann®a 60dbgdooc dbass-
LYBSL 333693l BMd-BEgEML 3MELNE-356MdMBS-
G 60dogg8mab, Mmdmadacs sbgzg babosmwgdasb
398m3mgdmmon 3Mmgnemnm, bgos 313nbmazsbo 53960l
3mdo dgxgfammdoms s 3oMasE as3mMmmgdom,
Loe®3gdy boMbeGnsbmdal dgbsdhRbgzn s@qdoo,
o330 3obLbgsggds dgndmagds nymb 3Gmgamol
Log@om Lobggdn, GmBgmoai dgosdgdom dg@0s
8mo-8gmmb  3mA@0sb-350:3mbs@mem boswsadn
(=300L9).

ILIIl.16. Primitive Soils (Leptosols
Skeletic)

These soils occur fragmentally in
alpine area from 2000 (2100) to 3200
(3500)m a.s.l. The total area is signifi-
cantly large and reaches 4-5% of the
total soil cover.

Relief is destructive according to
the high mountain environment, granite,
porphyrite, shales and limestones are
participating in the geological structure
of the area. Sum of active temperatures
is realatively low — 600-1500°C, total
average amount of precipitation is 1000-
1200mm. Vegetation cover is mainly re-
presented by meadow poaceae grasses.

CHARACTERISTIC OF SOIL

Location: Jvari Pass, south-western
exposition, 2324m a.s.l., N 42°29. 892’
E 044°26.763’

Relief: Bottom part of a slope

Vegetation: Grass vegetation

Parent material: Carbonate colluvial
deposits — effusives and shales

A—0-4cm—10YR2/1, soddy, loamy,
crumb-granular, a few rock fragments,
many fine roots, slightly dense, slightly
moist, effervescense with 10% HCI;

CD - 4-23cm — 10YR6/1 and
10YR5/4, much skeleton, worsened
structure, very few roots, loamy, effer-
vescense with 10% HCI.

The profile has very shallow depth
from surface till = 4 cm can be observed
mosses. Fine earth fraction is small, but
skeleton is many. Morphologically looks
like to Mountain meadow raw carbonate
soils, that are also characterised with
limited profle, dark humus surface part
and sodding, signfificant increase of rock
fragmetns in depth, but the difference
can be total depth of the profile that is
relatively big in Mountain meadow raw
carbonate soils (=30cm).



x360b gogmGgbocro
Jvari Pass

3d@ oo Moo bgogMoramns (pH - 7,15-
8,30), d;obongdol §g300mds @odsmns s Jgow-
296l 18,24-18,9294. 943./1003 6ossada, 3Hmegaema
3ogem boe®89Dg Bmdygdaom dsdmsting. dosborgdmema
#91d99000056 Ca s¢gda@gds Mg-b. 303qbob bagMom
omEqbmds 4,11-2,51%-b d5000396L. 30MdMbs@gdL
dq0(303L bge30tnwsbzg s 8abo 8sjbodmdn xnd-
LoGgds 4b3-0b d3gdmo — 20,6%. 3Gmggoemn dorge
LoeE3gdyg Ladmarm mabbstn 3g4sbazmn dgoaqbo-
mBobss. gadogmEo mabab gMad300b Momogbmds
o6 8935@qds 42%-b. ©sdsmns B3MommnbdgMbomema
6Bnms 3980l d93(339cmds (10-11%).

naan
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3Mm0doGommo boswaogn
Primitive Soil

Actual reaction of the profile is neu-
tral (pH — 7,15-8.3), absorption capacity
is low 18,24-18,92 mg eqv. 100 g soil,
the profile is saturated with bases. From
absorbed bases Ca predominates Mg.
Total content of humus is 4,11-2,51%.
The profile has carbonates from surface
and maximum content was measured
below 4cm —20.6%. The profile has me-
dium loamy texture. Content of physical
clay does not exceed 42%. Content of
fine dispersive particles is low (10-11%).
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Lagooggmmb Bomgmo Bogbol boswsgqdl, Lb-
35000Lb35 ®aMFBJooE mabogoznfgdabs s domo
353myqbgdab n6@)qbbamMgdal Bnmbgmsza, goshbosm
9- 6. LESbIME MmO 3Mmyamagdo s ®30Lgdgd0,
MBgmos qaMeEs(300 gdsdmabigsl boswsegqdal
LoggFobal 4399 @oyqbgdsb, Bsomn Bogmezngmadals
©0573900905L 5/56 @s3oFIg3oL.

936553006 ndgba dg3tns s 3obbbgsz984-
mod bbgspabbgs &bgdcng s Lmznsmn-g3mbm-
8036 306md8do. LEmMgo ©gaMemaz0al gsdmab-
3930 30bgbgdo gobbodmzMmagzgb Bnsseggdol ma(330L
doomom 83m(39698L. Bomgm Bngbdn yuMommgds
3535b30magdgemas dofMomor bagMmmbggddg, GmBrmg-
3oz bagsMoggemmdn yzgmodg bdnMam a3b30g0s s
yzgmadg 3Mmdmadnmo donRbags.

Ladommggmmb boswaggdal @gamswszanl ghor-
960 dmsg356 80Dgdor nmzmgds ednbdnMads 3dndy
39@omgdoo s Monmsd@oymo bogmoghgdgdoo.
LodbGgo-smdmbsgmgo bogsMmzgmmmadn, 8sdsgg-
0L 39mBg, Labmgymm-badgn@mbgm Bomdmgdabogals
domama 3mBgbznamam gs8mMBgmema bambysza
3gmmb-gog0bgzgn Bosseggdal (Kaztanozem) go-
d0bdyMgdsl gobadnmmdgdl mdmb s L3nemgbdal
LodoEmEsb Lsdmm gowsdndsggdal Jgwmgaswm do-
090 bsMRgbgda. 8dn8g 8g@semgdoo (bL3nemgbdo,
gm0, 3500309130) ad0bdMads 3G 03 Mmmo gobs
Lbgoabbogs Labmgmm-badgn@mbgm Lagsmammadals
Boowaggdobogal. 8scmn 3mb(3b@Ma(zns dmgdadgdes
Brogragm ©sbdzgd bmMm8gdL s 330l Jabybo sGNb
30bamg 353539M0b ©30bdmEMgdmman Bymalb LoMb-
45350 bnMo go8mygbgdes.

boowagnl adnbdymads batBmomanbl 33980,
%4390 8dadg 89@oemgdal Imbggotnl Bsmam nb sl

CHAPTER III
THREATS OF DEGRADATION

The soils of the Red Book of Georgia
due to classification with intensity of
use of different groups, have standard
profiles and properties, their degradation
process leads to put the soil under the
threat, to decrease the fertility of the soils
and/or lose the soil. There are a lot of
various reasons of degradation and they
are different in natural and social-econo-
mic conditions. In fact, driving reasons
of degradation define the main tasks of
soil protection. In the Red Book of Soils,
it should be filed main threats which are
frequently met in Georgia and seems
like it is very problematic.

One of the main reasons for degra-
dation of the soils in Georgia is consiered
contamination with heavy metals and
radioactive matters. In south-east Geor-
gia, on Mashavera river vally, soils with
high potential of agricultural productivity
and well maintained irrigation system,
Meadow cinnamonic (Kastanozems) are
being contaminated with heavy metals
coming from irrigation water and dust
from open mine pit sites extracting gold
and cooper.

Heavy metals such as (cooper, zinc,
cadmium, etc.) are critically polluting
soils on agricultural areas. Their concen-
tration exceeds maximum allowed norms
and the reason for that is irrigation water
coming from Mashavera river.



©d o bogMmmbglb 14360l 3(3965699d0l, (sbm-
39madol 8 5038056930L gBIMMgEmmMdsL. ndg-
9ol ®ganmbdn, Dgb@ogmbal ggmm3sbasbndal
ombbal gogmgboom, ymadmse (dystric Cambisols)
ygooge-ymdcaen (chromic Cambisoils and stagnic
Alisosols), 3mf0s6-3563mbs@me (rendzic Leptosols)
o senzame (fluvissols) Boswsggddn bdaengbdal, 3s6-
a56m3nbs s Gyz00b 393 (33gemmds 59358985 Drs-b.
Rg@bmdaemals s@m3nmo Laam®ab sggmdgdowsb
29-30 Bmob 398ga, 333 3MmMdmgdn@as badem-
®39mmb bosaggdol Menmsd@ondn sdnbdamgdal
Lagombo. mabmmabn a0dm33mg3960L dobgozom wos-
bagmgo bagstrmggemmb (bmggen K360l Josdmgddn)
43009m30bs-969M0 boswmsggdol 0-20L3 s 20-40L,3
53q69d0 137Cs baBgbgdnom odnbdyMmadmmos.
Lodomamggmmb bosseggdal @gaMsemaznal gMor-
9600 30bgBL BoMB8magqbl gmbos. J3qysbsda bime
96 baMgdmemas bobbago 806930l 30%. sdmbagmagm
bagomzgmmadn — 29% ©s sbszmgm badstoggmmda
— 33%. Logdofmggmmb doMoman Godolb boswsgg-
3%y, gfmbammo 3Gm39bgdolb Jgogasw, 50-100 s
2008 LogMdab s 15-20° ©o456930b RaMmMdgdDy,
Rodmgzboemn Boswagnl dsbs 3-5 b6 8-10-x 96 smg-
35805 ©3bad39d bmEIsL 564 Bgmnbowda 5@8/3s-b.
badeBmggmmdn smtnibamos JotabdngHo gmmbo-
oo g53mbggmmo bgbBom (6x10%3s), Ladmsmme
(21x10%35) > dmngFom oDnsbgdmma (24x10%3s)
oMM do.
bogdoMmggmmb Bnowsgqdl bagmmbgl ©4dbal b-
ROLGONJGnOmmmo 33g69rmmdgda (3Dgdn, sMbgda).
06896bomEn 30bomdmddgogdal 306Hmdqddn
LobMREM-bodgM@bgm LogsMammadol boswagg-
dob @gamemaznsl 0b3q3L @bobBgdm gsdmyqbgdals
ML babydgdab s 3gbGongdal Bamhgbgdnom
358mb3gmmo ©sdnbdnmgds, Jgmesmn ©sdmsdgds
©5 2580(3Mdgds M3bbmMa 8mmbyszol 30Mmdgdda,
s@anmo 593b sg3Mgm3g Lsnfogsom gBmDooom go-
3mbggmm qaMoma(305L.

mma3n
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Contamination of soils carry high risk
of entering heavy metals in food chains
and creates threat for plants, animals
and human health. In Imereti region, Zes-
taphoni pheromanganum plant causes
pollution for Brown forest (Dystric Cam-
bisols), Yellow brown forest (Chromic
Cambisoils and Stagnic Alisols), Raw car-
bonate (Rendzic Leptosols) and Alluvial
(Fluvisols) soils by increasing concen-
trations of cooper, manganese and lead
over maximum allowed concentrations.

After 29-30 years from accident on
Chernobyl atomic station, radioactive con-
tamination of the soils of Georgia is still
problematic. According to the newest re-
search in west Georgia (in vicinity of village
Jvari) Yellow podzolic soils in 0-20cm and
20-40cm layers are polluted by 137Cs.

One of the reasons for soil degrada-
tion in Georgia is erosion. In the country
30% of arable lands in total area are ero-
ded. In east Georgia — 29% and in west
Georgia 33%. On the main soil types of
Georgia because of erosion processes
on 50-100m and 200m length and 15-20°
inclined slopes mass of washed down
soil exceeds 3-5 or 8-10 times of allowed
norms e.g. 5T/ha per year. According to
records wind erosion damages: weakly
296x10%*ha, moderately 21x10°and stron-
gly 24x10°%ha land per year.

Infrastructural developments (roads,
channels, etc.) causes threat to the soils
of Georgia.

In conditions of intensive agriculture,
degradation of farm lands is caused by
residues from fertilizers and pesticides
because of unsystematic use, also se-
condary salinization and sodification
during incorrect irrigation.
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Bosaggdol 3Mogome3gfmsbgdnseb godmBmnbaty
bagoFoggemm Bodmawagbl dm6986ng 39dgmdL mns
0L J398. Ladomggmmb 3gmbagmmb boswaggdn
Boogemo Bogbobozal moymagomons Lsd gamaswm:
9&>mmbaMo, 03300000 ©d 96 gorMMa/dgdmMnagna-
0. 360J&0ggmae, moommgmmo domgsba 0dymegds
5530060L 068)96LaEN Log30sbmdal d393: &ad-
bmggbnfn, Labmgmm-bedgyMbgm, MgzMgsammo
s Lbs. Jgogasw Rbrads LoggMoby Boswmsegqdol
09365053006 S s 3JSMa30L.

Lodommzgmmb bossggdal Bomgmo bogbals
3q4360L dofnmswo samdgbGn oMab boswaggdol
3m3memomndo(3ns, ©9aMoma(300L dgmeMgdoo ©m-
80656@ 0 a58m8b3g30 3abgbgdal oggngbomads,
93m89bma(300L gobgzs LsBsFmmgdFaga dsbab
3qboddbgmom, oz gobadnmdgdl boswsaal, Gm-
am@z asbbsgnomgdnma dmbgdMoz-0bGmEManmao
Lbgmmob s Dmasmsm Bossgna dGsgomayg-
m36980b ©o(339b.

Booagqdnl Boogmn Bogbab mdngd@gdal gedmymes
5 adbbomgs, aamomszonb asdmB8b3q30 dofnman
5 ©MB0bsbGN BogBMMdaL oaqbs dgbadmadgemas
a59mygbademo 0469L Bnoaggdal 330l mMBabdag-
3980b 3893330, Labmegemm—bs8yn@bgm ©s6ndby-
950l mdogd@ 5oL LG MMab bEmmymegabogal.
©9aM5w5(300b go8mdb3g30 3Hm(39L980L LEMEA 3964-
®396@)0 bymb dgmbymdl Baswoggdal w@sbsjofggdals
8060849358001 d98(3067985L. @gaMas(30000 38mb3gmMemn
03653539800 MaMymanmn dgqagdal gogmmborgdals
5 53mazzbznl dobbom Fgdmdezmgds 3Msed@nsmmo
mbobdngdgdo s Mg3mBgbos(3ngdn Boswagos(33ncn
mbobdngdgdol gobo@efMgdma. Bnowaggdal ©sa(33e
aeobbdmdl boddnsbmdals mem babgl: dofmggmo-mgm-

CHAPTER IV
THE RED LIST OF SOILS
OF GEORGIA

According to the soil diversity, Geor-
gia is considered as a natural open-air
museum of soils. Soils from Georgia’s
phedosphere are divided into three
groups: Standard, Rare and Memorial.
Practically, each one is divided accor-
ding to active human influence: techno-
genic, agricultural,

recreational, etc. Result is degrada-
tion and loss threats of soils.

The main arguments for creation of
The Red Book of the Soils of Georgia
are: popularization of soils, identifica-
tion relatively high impact degradation
processes, recommendations for crea-
tion of legislation base that will ensure
protection of soil diversity as special
natural-historical body.

Distinguishment and discussion
of the objects of the book, as well as
identification of the main and dominant
factors of degradation can be used for
planning soil protection measures and
perfection of structure for agricultural
lands. The right management of degra-
dation processes will facilitate reducing
soil loss to minimum. Negative results
from soil degradation will be considered
and for restoration will be worked out
recommendations and practical mea-
sures. Protection of soils means two
kind of jobs: The first one is reviewing
theoretical issues that must guarantee



oo b 3008980 3339350, MeBa(s Mbrs mDEMb-
39mymb dgbsdedabo 3Med@ogmmo mbabdagdgdal
obodmmgds s addeggds; 8gmeg — 3g(36ngmema
33em93900L 3Gsd@ngmm asbbmMz0gmgdsl. dnfggm

Bomgsbl dgbadmgdgmons bogymdgmam ogmb Basws-
aq%0L Boogemo Bagbol dsbamgda. bossagqdol wa(33e

M0l JomogeMa d0Mmds, Mmdgma dOMbggemym-
gL 93mbobEg3nl bnBagnm@ gmbd30mbadgdsl s
S0m3Mazome3cm3bgdsb.

boosggdal Boomgemn Bogbolb 394365 860d369-
mgabns: 1. bosegqdal 3Msgemagimabadabes o
Bosognl 36n03369mmmdal ao(36mdal Bobbao; 2. bgmb
dgmBym3lL Bosagm®o dmbadMngn dMsgsmeggmmabg-
dab dqbathmbgdsl, s8abmgal 30 sm30mmgdgemas bos-
039300 (339, gogmmborgds (369396(300L ndbom
Boowaggdol dg@ebs LabmMggmas Bomge Bogbdn).

Boogmo Bogbol Bsbaemgda dgbodmgdgemns Lo-
#Bdz9mo @agmb bnoseggdal s(330L Ladstomg-
36030 ©M31396@5300L bEMEmyMRl s/sb Jgqabsb,
mmIgmaz 9 dEHMb3gmymal Bosseggdal omMogomem
©05(3356 306saMadnbgsb.

Boogema Bogbobogol Ladetmzgmmb boswsggdols
JemabogoaMmgdel Lagrmdsmso @sgem Bomgema babbs.

Bomgmo bagbal ggoMamaddo Ro@etgdnman 33mg-

3900b, sbggg mo@gPe@emmo dabamolb s Mg
Ro@oMgdmma a59m33mmg3980L mobobsw godmo-

33999, M3 LogoMmnzggmmb boswsgn® Logsda
360l abgon Bnswaggdo, bbgsmsbbgs Godumbmdnn®
mbgdy, BmBgmms osgndbaMgdse/dazzmgss omgab-
@30l 3OMdmgdsl BaMBmowagbl s bagsMomome
Lagnfmgdgb aobbszmmmgdam ©s(3350, dscn sMgeemn
doemnsb 3(30M9s; sbgon Bnswsggdn BamImmagbamons
Booge Bbbada. 53539 bmbbsdn dgwnsb Bossggda,
mImgdo(z 56056 B3bcz0lb mbajaemmgda 5.6.3bm-
gemom bagsbdyMnEsb, Modgbawa(s 308k 3nfMggmawm
badoBmggmmadn osgajbofmgdmmo ©s smbgFaema.

6050053980b Bamgem bgbbadn 3g8sbsb baggmdgma
993b:

1. ab@momemo 8603369mmds

2. 5gomob Lndz0My
Gﬂbbaan 3385600 boosagdn dgndmgds ny3bgb:

* Bogemgdo LagMobalb 4399

* ©9aMs0Mqdal 30Msb dymezn

* ©93M500M930b bagobol 606sdg 8ymen

* QOYB3IXO

* LogFmbalb 399

* 36 360l dgi3obgdmmo domn BamBatigmds

IV oa3n
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justification of relevant practical approa-
ches. The second is implementation of
these approaches in practice. First one
can be based on materials of the book.
Protection of soils is the main principle
that will ensure normal functioning of
ecosystem and biodiversity.

Creation of “The Red Book of Soils of
Georgia” is crucial: 1. For understanding
soil diversity and importance; 2. Facilita-
tion of preservation of natural soil diversity.
For that it is important to protect soils and
take care of them (for prevention it is im-
portant to include all soil types in the book).

The materials from Red Book of Soils
of Georgia and The Red List of the Soils
of Georgia can be basis of improvement
and/or creation of legislation document, that
will guarantee protection of soils from des-
truction by law. The classification of “The
Red Book of Soils of Georgia” is Red List.

Materials presented in the Red Book
have been gathered by earlier expedi-
tions and analytical researches.

Outlining that, in soil cover in Geor-
gia are such soils which are on diffe-
rent taxonomy levels and their fixation/
found nowadays is a big problem and
supposedly, they need special protect,
their areal is very small; These soils are
presented in the Red List of Soils.

In this list are presented soils which
are unique for us, so called the world
treasure. They are firstly fixed and des-
cribed in Georgia.

To apply soils in The Red List of
Soils has a basis:

1. The historical meaning.

2.Small areafterritory.

Soils in Red List can be applied by:

* Less problematic condition

(Non priority)

* Being on the edge of vanishing

* Unprotected

* Under the danger

* The condition of these soils are

not evaluated.
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LBN01IL 6ILbIAN®
23LJbILId) B3M (WRB) 396360b LSI4390N
HUMIC
19 | Gg6dobm-gmdmamo CAMBISOLS domosb 3(3nMg sfgarmo
HUMIC
20 | ym3omo bamBgb-dadmamn CAMBISOLS domnsb 30y sMgoma
21 m3Momo Rq@sma@nboMgdammoa HUMIC domosb (3069 sthgsmo
g 00 BYMO0E) 000 CAMBISOLS @ (30Mg Shge
22 m3Momo dgmMs-3mEnsbo HUMIC domosb 3(3069 ofgomo
b 0 9 Q73NN CAMBISOLS @ (3oMg oMo
HAPLIC 0d300m0/doemnsb 330y
23 | gmdforr-dogo CHERNOZEMS 56 goEo
3MO056-3563Mbs@memn RENDZIC
24 2o3mB B0 LEPTOSOLS domnsb d3nfg sMgoma
o5 3MO056-30H3mba@mmo Boogema RENDZIC 0d300m0/doemnsb 330y
x96ab (“Terra Rossa”) LEPTOSOLS 3 gomo
%6 3M056-35603mba@memo dogo RENDZIC 0d300m0/dsemnsb 3306y
x960b (“Terra Fusca’) LEPTOSOLS NuhNW
CALCIC
27 | égbo-yogobegggha 3o KASTANOZEMS doemnab 3306y sFgoma
og | ©abo-go30bggo 033530M0sko CALCIC 03g0sma/dsenby 3306
(855%%0560)/693m33sms-bmymas@nma KASTANOZEMS Sfgaema
CALCIC
29 | Ggbo-yog0bggghn J3o36agsmasbo KASTANOZEMS dogndg 83069 sMgaema
HAPLIC
30 | 3wgmyg-frgbo ysgobygho KASTANOZEMS doemdg 83069 sMgsema
HAPLIC
31 | 3mgmmb-Ggbo gsgobgggfn dozmdo KASTANOZEMS dogndg 83069 sMgaema
Bgmmb-Grmbo ysgabygco HAPLIC
% | 30gmdboma KASTANOZEMs | 9@ 830y o@gorzo
HROMIC
33 | yogabggHo cns CAMBISOLS 399mMasemn®o
HROMIC
34 | gogabggtn 3oMdmbadmma CAMBISOLS 393mEasmmamn
HROMIC
35 | yogabggHo Godymn CAMBISOLS 399mMasemn®o
HROMIC
36 | yogobggmn gsdm@ @ mmo CAMBISOLS 393mEasmmnmn
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RED LIST OF SOILS

“RED LIST"

FAO (WRB)

REASON FOR INCLUDING IN THE

“RED LIST”

1 Red podzolic Ferralic Nitisols Very small area
2 Red formed on eluvion cobbles Ferralic Nitisols Very small area
3 Red formed on zebra like clay Ferralic Nitisols Very small area
4 Yellow podzolic Ferralic Luvisols Very small area
5 Yellow gleyic Ferralic Luvisols Very small area
6 Yellow residual carbonate Ferralic Luvisols Very small area
7 Yellow cobbles Ferralic Luvisols Very small area
8 Mineral boggy ore Gleisols Very small area
9 Organo-mineral peat-boggy Gleisols Very small area
10 | Yellow podzolic weakly unsaturated Stagnic Acrisols Very small area
11 Yellow podzolic contact gleyic Stagnic Acrisols Very small area
12 | Yellow podzolic cobbles Stagnic Acrisols Very small area
13 Zae:f%gtl:y podzolic residual Stagnic Acrisols Very small area
14 | Yellow gley podzolic cobbles Stagnic Acrisols Very small area
15 | Yellow brown forest typical Stagnic Luvisols Memorial

16 | Yellow brown forest podzolized Stagnic Luvisols Memorial

17 Brown forest weakly unsaturated Humic Cambisols Very small area
18 | Brown forest podzolized Humic Cambisols Very small area
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REASON FOR INCLUDING IN THE

“REDLIST”

19 | Brown forest rendzic Humic Cambisols Very small area
20 | Brown forest residual saturated Humic Cambisols Very small area
21 Brown forest ferralized Humic Cambisols Very small area
22 | Brown forest secondary soddy Humic Cambisols Very small area
23 | Brown forest black Haplic Chernozems Very small area
24 | Raw carbonate leached Rendzic Leptosols Very small area
25 Szvszf)rbonate red colour (*Terra Rendzic Leptosols Very small area
26 E:;/:::’%rbonate black colour (*Terra Rendzic Leptosols Very small area
27 | Grey cinnamonic dark Calcic Kastanozems | Very small area
28 ngghgtr; namonic gypsic/ Raw Calcic Kastanozems | Very small area
29 | Grey cinnamonic cobbles Calcic Kastanozems | Very small area
30 | Surface meadow grey cinnamonic Haplic Kastanozems | Very small area
31 Meadow grey cinnamonic sodic Haplic Kastanozems | Very small area
32 | Meadow grey cinnamonic sodic like Haplic Kastanozems | Very small area
33 | Cinnamonic light Hromic Cambisols Memorial

34 | Cinnamonic carbonatic Hromic Cambisols Memorial

35 | Cinnamonic typical Hromic Cambisols Memorial

35 | Cinnamonic leached Hromic Cambisols Memorial
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CHAPTER IV
RED LIST OF SOILS

REASON FOR INCLUDING IN THE

FAQ (WRB) “RED LIST"
37 | Rendzin Cinnamonic Hromic Cambisols Memorial
38 | Cinnamonic light carbonatic Hromic Cambisols Memorial
39 | Cinnamonic ferralized Hromic Cambisols Memorial
40 | Cinnamonic steppe Hromic Cambisols Memorial
41 Meadow cinnamonic typical Hromic Cambisols Memorial
42 Meadow like cinnamonic Hromic Cambisols Memorial
43 | Surface Meadow like cinnamonic Hromic Cambisols Memorial
44 | Meadow cinnamonic leached Hromic Cambisols Memorial
45 | Meadow cinnamonic sodic Hromic Cambisols Memorial
46 | Meadow cinnamonic sodic like Hromic Cambisols Memorial
47 | Meadow cinnamonic vertic Hromic Cambisols Memorial
48 | Black meadow-gley Haplic Vertisols Very small area
49 | Black leached Haplic Vertisols Very small area
50 | Black sodic Haplic Vertisols Very small area
51 Chernozem leached Voronic Chernozems | Very small area
52 | Chernozem carbonate less Voronic Chernozems | Very small area
53 | Chernozem residual carbonate Voronic Chernozems | Very small area
54 | Mountain forest meadow peat Haplic Umbrisols Very small area
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REASON FOR INCLUDING IN THE

“REDLIST”

55 | Mountain forest meadow dark Haplic Umbrisols Very small area
56 | Mountain forest meadow podzolized | Haplic Umbrisols Very small area
57 | Mountain meadow peat HlperQ|str|c Very small area
Umbrisols
58 | Mountain meadow humus-illuvial Hlpert_jlstrlc Very small area
Umbrisols
59 Mountain meadow Chernozem like Phaeozems Very small area
leached
60 Mountain meadow Chernozem like Phaeozems Very small area
carbonated
61 Saline meadow Vertic Solonchaks Very small area
62 | Saline bog Vertic Solonchaks Very small area
63 | Alluvial layer soddy Fluvisols Very small area
64 | Alluvial podzolized Fluvisols Very small area
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R36JAMMN 1, BANCIAN/ANNEX 1, TABLES

dJaMhNCIAN 6NIRIGISN / MEMORIAL SOILS
domnosen dsbsbnsmgdemgda / Main characteristics

dmsbogdmma 3smombgdo,
SRR 8a.993-/100g. boswsgdn % %5800006
bomﬁaa b3 pH CaCO, % Cation exchange capacity, % From Sum
S, ° mg.equiv./100g. soil
Depth cm
| Ca [ Mg |H [Sum |Ca[Mg |H |

ggnogem-ym3camn, buy@sdo — Yellow Brown Forest, Surami

A, - 0-15 5.27 | 6,35 - 13,98 | 57 26 | 2228 | 63 | 25 12
A, - 15-30 5.06 | 3,95 - 11,15 | 5,74 34 [ 2029 |55 | 28 17
B,(g) — 30-50 526 | 1,74 - 12,05 | 5,51 3,0 [ 20,56 | 59 | 27 14
B,(g) — 50-80 559 | 1,12 - 10,13 | 5,07 2,6 | 1780 | 57 | 28 15
BC,(g) —80-100 | 5.90 | 0,91 - 10,91 | 5,49 1,2 | 17,60 | 62 | 31 7

yo30beggMn, baggss — Cinnamonic, Sapara

A - 0-10 7,97 | 2.82 2,39 21,96 | 10,47 | - 32,43 | 68 | 32 -
AB - 10-22 8,10 | 2.55 2,42 2524 | 1024 | - 3548 | 71 29 -
B, — 22-40 8,45 | 1.12 6,23 22,30 | 9,79 - 32,09 | 69 | 31 -
B, — 40-60 8,45 | 0.85 8,54 22,75 | 9,03 - 31,78 | 72 | 28 -
BC - 60-95 8,6 0.53 9,49 25,05 | 9,03 - 34,12 | 74 | 26 -

go>30beggMn, Jo@bsba — Cinnamonic, Karsani

A - 0-20 7,75 | 3,31 16,38 27,29 | 6,88 - 35,11 78 | 22 -
A" — 20-30 8,08 | 3,32 21,33 26,57 | 8,85 - 3542 | 75 | 25 -
AB - 30-50 8,35 | 1,40 20,44 26,01 | 7,77 - 33,78 | 77 | 23 -
B — 50-90 8,30 | 0,86 25,00 26,57 | 7,87 - 34,44 | 77 | 23 -
BC, — 90-140 8,75 | 0,78 25,65 29,5 7,34 - 36,84 | 80 | 20 -

dgemmb-ysgabezgtin, 3qbmsbab 3gemn — Meadow Cinnamonic, Mukhrani Valley

A - 0-25 7,35 | 4,74 4,84 22,85 | 7,17 - 30,02 | 76 | 24 -
A" — 25-40 7,88 | 3,39 5,80 28,99 | 9,55 - 38,54 | 75 | 25 -
AB - 40-50 7,85 | 2,45 11,98 26,35 | 8,78 - 35,13 | 75 | 25 -
B — 50-70 8,05 | 1,13 15,48 21,49 | 9,21 - 30,70 | 70 | 30 -

BC,- >70 8,31 | 0,8 21,56 23,65 | 8,78 - 32,43 | 73 | 27 -




33745603960 d300a3960emmds / Soil Texture

3m0dmb@o,
Loe®dg L3
Horizon,
Depth cm

BaBoemaggdal Dm8s (83), BMsgd30gdal dgd(339mmds (%)
Particles size (mm), content (%)

y300gem-ymdGmamo, biys3dn — Yellow Brown Forest, Surami

A, - 0-15 3 22 20 13 18 24 55
A, - 15-30 1 19 18 16 19 27 62
B,(g) -30-50 | 1 22 19 18 15 25 58
B,(g) — 50-80 | - 23 18 17 18 24 59
BC,(g) — 80-100 | - 28 18 16 13 25 54

4530bg3gMn, bsggss — Cinnamonic, Saphara

A-0-10 3 35 22 12 10 18 40
AB - 10-22 3 34 20 1 15 17 43
B, — 22-40 1 34 25 11 10 19 40
B,,— 40-60 |0 30 25 10 16 19 45
BC-6095 |0 33 20 14 13 20 47

g530bggn, Js@baba — Cinnamonic Karsani

A" - 0-20 5 30 17 10 13 25 48
A" — 20-30 1 32 15 7 15 30 52
AB - 30-50 1 29 18 12 13 33 58
B - 50-90 0 32 20 10 16 29 55
BC, - 90-140 0 29 16 9 13 33 55

3gemmb-gs30bgzgn, Igbmsbab ggma — Meadow Cinnamonic, Mukhrani Valley

A" - 0-25 3 26 15 10 17 29 56
A" — 25-40 1 27 13 8 12 39 59
AB - 40-50 0 20 19 5 17 39 61
B - 50-70 0 22 15 12 20 31 63

BC, - >70 0 30 10 13 14 33 60

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES



R36JAMMN 1, BANCIAN/ANNEX 1, TABLES

N'a3N010 6N12223J8N / RARE SOILS

domnosen dsbsbnsmgdemgda / Main characteristics

dmsbogdmmo gosmombgdo,
3mc0dmb@)0, 83.973./100g. bossgdo % 5530056
bogddg bd 34dqbo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm 3

96dabm-Bamgma baspsggde 9.6. “Terra Rossa”, bsosgyemas — “Terra Rossa”, Sataplia

A - 0-20 7,13 | 6,68 - 22,85 10,23 | - 33,08 | 69 | 31 -
B - 20-50 7,23 | 4,05 1 22,63 9,46 - 32,09 | 71 29 -
CD - 50-70 7,66 | 2,40 14.05 24,39 9,39 - 33,78 |72 | 28 -

ymIFam-3s30, mgocnbysem — Brown Forest Black, Tetritskaro

A" - 0-10 6,52 | 6,59 - 28,16 8,35 - 36,51 77 | 23 -
A" - 10-20 6,47 | 4,83 - 28,16 11,47 | - 39,63 | 71 29 -
AB - 20-40 6,50 | 2,99 - 29,48 9,12 - 38,60 |76 | 24 -
BC, - 40-60 6,53 | 1,76 - 33,72 9,04 - 42,76 |79 | 21 -
BC, - 60-95 6,68 | 0,92 - 31,68 8,61 - 40,29 |79 | 21 -

36mbmema, 353960360 — Andosols, Bakuriani

A - 0-20 6,08 | 7,50 - 27,75 9,97 0,4 | 3812 |73 | 26 1
AB - 20-40 6,12 | 4,55 - 26,01 9,46 0,4 | 3587 |72 | 26 2
BC — 40-60 6,20 | 1,72 - 26,15 8,71 - 3486 |75 | 25 -
C - 60-80 6,33 | 1,44 - 29,96 8,13 - 38,09 |79 | 21 -

d03-dgenmb 393qb-amugzonn, 3gfagmnn — Mountain Meadow Humus lluvial, Gergeti

A —-0-10 4,94 | 8,16 - 11,82 5,41 50 | 2223 | 53 | 24 23
AB - 10-20 5,01 | 7,86 - 11,49 6,74 4,0 | 2223 | 52 | 30 18
B - 20-35 5,13 | 7,86 - 10,87 7,21 16 | 19,68 | 52 | 37 11
Bh, — 35-51 527 | 7,21 - 9,55 5,45 1,8 | 16,80 | 57 | 32 11
Bh, — 51-63 5,24 | 3,47 - 9,46 4,73 1,6 | 1579 | 60 | 30 10
C - 63-85 580 | 1,54 - 9,46 7,77 - 1723 | 55 | 45 -

693m33sems-byemgs@aFa, enoeme — Raw Sulphatic, Lilo

A - 0-20 7,9 6,89 14,51 28,16 8,35 - 36,51 77 | 23 -
A" — 20-40 8,0 4,96 23,47 26,01 8,45 - 34,46 |75 | 25 -
AC — 40-50 8,0 4,27 27,31 27,03 8,44 - 3547 |76 | 24 -

C - >50 8,15 | 1,28 39,28 24,93 7,84 - 32,77 |76 | 24 -




33745603960 d300a3960emmds / Soil Texture

3(")(4)0%(")6&0,
boe&dg L3
Horizon,
Depth cm

Baboemaggdall Dm8s (83), Particles Size (mm)
gMod30980b 398(33gmmds (%) Content of Fraction (%)

1-0,25 | 0,25-0,05 0,05-0,01 | 0,01-0,005 0,005-0,001 | <0,001

6396d0bm-Bacgmo boswsggda 9.6. “Terra Rossa”, bamsgymas — “Terra Rossa”, Sataplia

A - 0-10 1 18 18 10 15 38 63
AB — 10-30 1 15 19 14 11 40 65
CD - 30-50 0 15 20 14 9 42 65
gm3Fmam-3s30, mgotabyse@m — Brown Forest Black, Tetritskaro

A" - 0-10 7 38 18 9 12 16 37
A" - 10-20 7 32 15 12 14 20 46
AB — 20-40 3 32 20 10 15 20 45
BC, - 40-60 0 35 18 13 11 23 47
BC, — 60-95 0 33 20 10 15 20 45
36mbmena, 353960560 — Andosols, Bakuriani

A - 0-20 2 39 22 14 12 11 37
AB — 20-40 2 30 25 16 12 15 43
BC — 40-60 0 31 20 13 15 21 49
C - 60-80 0 28 24 12 17 19 48
305-dgemmb 3ndgb-aemmzonn, 3gMagmn — Mountain Meadow Humus lluvial, Gergeti

A - 0-10 1 25 25 10 16 23 49
AB - 10-20 2 23 32 12 16 15 43
B — 20-35 2 20 22 14 19 23 56
Bh, — 35-51 2 33 22 9 20 14 43
Bh, - 51-63 4 28 25 10 16 17 43
C - 63-85 3 26 26 12 17 16 45
699m33sma-bymes@yn, croemem — Raw Sulphatic, Lilo

A - 0-20 5 23 14 7 19 32 58
A”-30-40 6 20 17 5 17 35 57
AC - 40-50 2 25 14 9 18 32 59
C - >50 2 21 16 13 15 33 61

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES
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R36JAMMN 1, BANCIAN/ANNEX 1, TABLES

JBICM6IAN 6NIRIBISN ETALON / STANDARD SOILS
domnosen dsbsbnsmgdemgda / Main characteristics

dmsbmgdmma 3osmombgdo,
3mc0dmb@)0, 3a.993./100g. bossado % %5806
boeEdg L3 oH 33bo, CaCO. 9 | Cation exchange capacity, % From Sum
Horizon, Humus % € mg.equiv./100g. soil
Depth cm

oa2 Jwg [ |8 [calws 1 ]

Boogem3abs, 0dabEsém — Red Soil, Jimistaro

A - 0-20 4,28 512 - 13,64 | 8,52 3,8 26,17 | 52 | 32 | 16
B, — 20-40 4,54 4,42 - 10,91 | 7,17 4,2 2228 | 48 | 32 | 20
B, — 40-80 4,67 1,44 - 10,13 | 5,12 3,6 18,80 [ 54 |27 | 19
C - >80 4,80 1,07 - 10,23 | 6,83 3,0 20,06 | 51 [ 34 | 15

Boogem3abs, 365bgmemn — Red Soil, Anaseuli

A — 0-30 4,20 5,06 - 6,76 4,05 12,2 23,01 |29 | 18 | 53
B, — 30-60 4,38 | 3,03 - 6,76 4,73 10,8 22,29 | 30 [ 20 | 50
B, — 60-85 4,36 1,97 - 7,95 3,54 10,2 21,68 | 34 | 16 | 50
CD, — 85-100 | 4,36 1,18 - 6,82 5,12 8,8 20,74 | 33 | 25 | 42
CD, — 100-120 | 4,77 0,75 - 5,8 3,75 9,2 18,75 | 31 | 20 | 49

43009m30bs, 3mBs3dgos — Yellow Soil, Motsameta

A - 0-20 6,05 5,17 - 13,98 | 6,49 1,2 2167 |64 | 30 |6
AB —20-40 6,35 | 3,63 - 12,16 | 6,08 2,0 20,24 | 60 | 60 | 10
B,y — 40-70 6,27 | 3,53 - 10,91 | 7,85 1,0 19,76 | 55 | 40 | 5
By, —70-100 6,28 1,60 - 12,5 7,09 - 1959 | 63 | 37 | -
BC —100-140 6,37 0,75 - 14,19 | 6,08 - 20,27 | 70 | 30 | -




dosbogdnmo gosmombgda,

3m0dmb@o, 33.9d3-/100g. bossgdn % %5900056
Log®dg L3 33 bo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm 3
oo w1 |80 [calws 1
Sum

43009m3dnbys, Lsmsggemns — Yellow Soil, Sataplia

A - 0-20 535 | 6,52 - 10,49 | 8,27 1,8 20,56 |56 | 40 | 4
AB - 20-30 5,35 L4,53 - 11,82 | 6,76 2,2 20,78 | 57 | 33 | 10
B - 30-50 5,45 1,97 - 12,50 | 7,77 2,4 22,78 |55 (34 | 11
BC, - 50-80 536 | 2,15 - 10,50 | 7,92 2,0 20,42 | 51 | 39 | 10
CD - >80 5,50 | 0,86 - 11,30 | 6,82 1,4 19,82 | 58 (34 | 8

omd0560 bodsan, oemswnwn — Bog Soil, Chaladidi

Ag— 0-15 6,80 5,93 - 2434 | 73 - 3164 |77 |23 | -
AB, — 15-30 6,85 2,60 - 23,04 | 10,0 - 3404 |71 |29 | -
B, — 30-60 7310 | 1,77 - 24,57 | 9,47 - 34,04 |72 | 28 | -
G - >60 7,32 1,15 - 26,42 | 8,35 - 34,77 |76 | 24 | -

430m93dabs 96960, (30030 — Yellow Podzolic, Tsaishi

A - 0-10 5,08 5,97 - 9,36 4,02 1,2 1458 [ 64 |27 |9

AA,- 10-25 5,10 3,95 - 7,43 5,07 3,0 15,5 48 | 33 | 19
B, — 25-40 5,04 3,41 - 7,77 3,04 3,4 14,21 | 55 | 21 24
B, — 40-60 4,98 1,90 - 7,02 4,68 3,0 14,71 | 48 |32 | 20
BC - 60-80 5,05 0,80 - 6,76 4,73 3,6 15,09 | 45 | 31 24

43009m3dnbs 9696M-mgd0sbn, 3@ (3bs6sys6930 — Yellow Podzolic Gley, Partskhanakanebi

AA, - 0-10 502 | 4,74 - 9,89 5,2 1,0 16,69 | 59 | 31 10
AB - 10-20 538 | 3,93 - 10,23 | 6,83 0,8 17,86 | 57 |38 |5
B,,— 20-45 5,83 2,67 - 11,02 | 5,51 1,0 17,583 | 63 | 31 6
B,,— 45-70 580 | 0,95 - 11,6 4,77 1,0 17,37 | 67 |27 | 6

2(f)

BC,-70-10 5,80 | 0,69 - 10,13 | 541 | 0,6 16,14 | 63 |35 | 2

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES



dmsbogdmmoa 3omombgda,

3m0dmb@o, 8a.993./100g. bossado % 5900056
Log@dy LY 3099 Lo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm 3
+2 +2 + xb 0

gm3@aemo bodsan, dsbdsem — Brown Forest, Bakhmaro

A - 0-10 4,75 9,19 - 17,56 | 5,17 3,8 26,72 | 66 | 19 | 15
B, — 10-30 5,00 7,99 - 18,25 | 3,10 2,4 2387 |76 | 13 | 11
B, — 30-60 5,32 5,71 - 20,47 | 3,07 3,6 27,14 | 75 | 15 | 10
BC,,— 60-80 | 5,95 4,42 - 17,74 | 4,09 1,0 2287 |77 | 18 | 5
BC,,— 80-110 | 5,93 1,74 - 16,71 | 5,12 1,2 23,03 |72 |22 |6

gmdMsemn boswagn, (3bGsByscm — Brown Forest, Tskratskaro

w
L
—
(~=]
=T
—
>
58]
—
=
S A-28 578 | 785 - 1481 | 482 |52 |2483 |60 |19 |21
~©
(]
& AB-8-20 585 | 6,85 - 17,22 | 413 |54 |2574 |67 |16 |17
r
= B, -20-38 6,11 | 343 - 18,08 | 443 |38 |2545 |71 |17 |12
=
& B,-3855 607 | 1,92 - 1808 375 |32 |2909 |72 |15 |13
o
& BC-5575 |643 |152 . 1549 | 485 | 1,0 |2134 |73 [23 |4

ym3Emaemo bodsan, gobsbayn — Brown Forest, Pasanauri

A - 0-20 6,22 5,05 - 14,60 | 5,56 - 20,16 | 72 | 28 | -
AB - 20-35 6,51 3,84 - 15,30 | 5,5 - 20,8 73 |27 | -
B — 35-50 6,43 1,63 - 13,78 | 5,85 - 19,63 | 70 | 30 | -
BC - 50-70 6,86 0,81 - 16,19 | 4,82 - 21,01 | 77 | 23 | -

3MMEN36-3563MbsGmo, gmabstn — Raw Carbonate, Jognari

A - 0-20 7,72 7,70 25,58 2797 |75 - 35,47 | 79 | 21 -
AC — 20-30 7,95 5,27 35,16 28,65 | 7,51 - 36,16 | 79 | 21 -
CD - 30-50 8,05 2,99 32,56 26,52 | 6,2 - 32,72 |81 |19 | -
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dosbogdnmo gosmombgda,

3m0dmb@o, 33.9d3-/100g. bossgdn % %5900056
Log®dg L3 33 bo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm
Ca* Mg™ i m.
Sum

3MO036-3563mMbsGmma, mgonbystm — Raw Humus, Tetritskaro

A" - 0-30 7,90 | 4,93 18,14 26,89 | 10,55 | - 34,44 |78 | 22 | -
A" — 30-50 8,44 | 2,27 41,0 28,86 | 7,22 - 36,08 |80 | 20 | -
C - 50-80 8,52 1,07 66,98 26,24 | 7,22 - 33,46 |78 |22 | -

3MEBE036-3563mMbsGmma, s6mmzn — Raw Humus, Antoki

w
(SN )
—
=)
A'-1-20 7,35 6,83 20,11 27,08 | 7,43 - 34,46 78 | 22 - =
A~ 20-35 748 | 3,78 22,28 2763 | 75 | - 3513 |79 |21 |- =
=
=
AB — 35-50 7,48 2,15 22,28 23,20 | 7,2 - 30,40 76 | 24 - =
=
BC1(C3)— 50-70 | 8,20 1,06 46,6 24,66 | 8,79 - 3345 | 74 | 26 - <
=
BCz(Ca)_7O'1OO 8,11 0,86 65,37 21,15 | 6,82 - 2797 | 76 | 24 - —_
=
=)
(¥ =
Aba-yo30bazgFn bossgn, babnpwMa — Grey Cinnamonic, Nakhiduri 2
-
ar

A1" - 0-25 7,88 3,43 2,39 25,26 | 9,5 - 34,76 |73 |27 | -
A1" - 25-40 8,04 2,68 7,19 27,53 | 8,55 - 36,08 |76 | 24 | -
AC — >40 8,28 1,40 12,58 26,31 | 9,27 - 3559 |74 |26 | -

3gmmb Aybo-yszabeggmn, bsbnwya — Meadow Grey Cinnamonic, Nakhiduri

A- 0-15 7,68 3,37 - 27,29 | 75 - 34,79 |78 | 22 | -
A" - 15-30 7,81 2,26 - 30,7 8,19 - 38,89 | 79 | 21 -
AB - 30-40 8,22 1,52 4,88 33,75 | 11,02 | - 44,77 |75 | 256 | -
B, — 40-60 8,36 1,12 16,77 29,39 | 8,45 - 3784 |78 |22 | -
BC,— 60-90 | 8,39 0,96 19,83 26,27 | 7,84 - 34,11 77 | 23 | -

Ca)
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dmsbogdmmoa 3omombgda,
3m0dmb@o, 8a.993./100g. bossado % 5300056
Log@dy LY oH 3099 Lo, caco. % | Cation exchange capacity, % From Sum
Horizon, Humus % 8 mg.equiv./100g. soil
Depth cm

3330 bossz0, 3nbmda — Black Soil, Mitsobi

A’ - 0-10 7,45 | 4,35 2,79 25,58 | 8,53 - 34,11 75 |25 | -
A" - 10-20 7,60 2,31 3,25 27,55 | 10,17 | - 37,72 |73 |27 | -
B, — 20-50 7,75 1,97 3,25 29,76 | 11,16 | - 40,92 (72 | 28 | -
BC, - 50-70 7,87 1,36 4,65 25,58 | 7,88 - 33,46 |76 | 24 | -

35390bs, ndgs — Chernozem, Imera

A" - 0-20 6,75 9,85 - 33,30 | 11,33 | - 4463 |75 |25 | -
A’ — 20-40 6,55 8,17 31,59 | 9,47 - 41,06 |77 | 23 | -
AB - 40-50 7,10 6,05 0,48 32,63 | 9,48 - 42,11 77 | 28 | -
BC - 50-70 7,32 3,88 1,44 35,11 | 8,70 - 43,81 |80 | 20 | -
BC, - 70-90 7,75 2,59 15,41 33,34 | 11,23 | - 42,82 |79 | 21 -

R36JAMMN 1, BANCIAN/ANNEX 1, TABLES

dn>-§yg-dgemm, 3mdo — Mountain Forest Meadow, Kobi

A - 0-13 6,14 7,33 - 12,96 | 6,48 - 19,44 | 67 | 338 | -
AB - 13-22 7,29 4,15 1,98 12,96 | 5,8 - 18,76 | 69 | 31 -
BC, - 20-40 7,83 1,81 2,94 14,53 | 5,74 - 20,27 |71 | 29 | -
BC, - 40-70 7,87 1,6 9,32 12,84 | 6,08 - 18,92 [ 68 | 32 | -

d03-dgemmb Boswsan, dsbdsm — Mountain Meadow, Bakhmaro

A —-0-10 4,34 7,49 - 7,50 4,44 7,0 18,94 | 40 | 23 | 37
AB - 10-20 4,37 6,57 - 8,19 2,73 8,2 19,11 43 | 14 | 43
B - 20-35 4,72 3,68 - 6,76 3,38 6,4 16,53 | 41 [ 20 | 39
CD - 35-50 5,05 2,56 - 9,12 4,05 6,6 19,77 | 46 | 20 | 34

102



dosbogdnmo gosmombgda,

3m0dmb@o, 33.9d3-/100g. bossgdn % %5900056
Log®dg L3 33 bo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm
Ca* Mg™ i m.
Sum

3d05-dgemmb boaszn, 3ol amgm@gborma — Mountain Meadow, Jvari Pass

A - 0-15 7,20 6,87 2,50 13,78 | 6,54 - 20,32 |68 |32 | -
AB — 15-25 7,16 4,56 - 12,40 | 5,51 - 1791 | 69 | 31 -
B - 25-50 7,21 2,19 - 12,16 | 6,42 - 18,58 | 65 | 35 | -
BC - 50-70 7,42 1,44 - 7,43 3,72 - 11,15 [ 67 | 33 | -

©3dm3dgdaemn bnaszn, 66mca — Saline Soil, Tsnori

A - 0-12 8,03 3,87 3,33 21,45 | 9,19 - 30,64 |70 | 30 | -
B, — 12-23 8,15 2,25 4,56 27,55 | 10,17 | - 37,72 |73 |27 | -
B, — 23-45 8,20 1,72 4,72 29,53 | 11,47 | - 41,0 72 | 28 | -
BC - 45-80 8,31 0,65 8,47 25,00 | 7,7 - 34,15 |75 | 256 | -

sey3096o boswsgn, bysembomgems — Alluvial Soil, Tskaltsitela

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES

A - 0-12 6,60 3,98 - 19,1 8,87 - 2797 |68 | 32 | -
BC, - 12-30 6,57 3,18 - 17,4 9,55 - 26,95 |65 | 35 | -
BC, - 30-50 7,12 2,02 0,45 19,63 | 7,92 - 2755 |71 |29 | -
CD - 50-80 7,08 1,28 0,45 20,13 | 7,16 - 2729 |74 | 26 | -

Sem3096n bosgswn, sbsmzabg — Alluvial Soil, Akhaltsikhe

A - 0-15 7,55 2,95 1,35 12,57 7,7 - 20,27 |62 |38 -

C, - 15-40 7,11 2,33 2,75 14,45 | 8,86 - 2331 |62 | 38 | -
C,— 40-60 7,60 1,40 3,45 19,78 | 9,56 - 29,34 | 67 |33 | -
CD, - 70-95 8,15 | 0,85 4,50 14,19 | 7,57 - 21,96 |65 | 35 | -
CD, - 95-115 8,43 0,57 4,87 18,92 | 4,73 - 2365 (71 |29 | -

103



dmsbogdmmoa 3omombgda,

3m0dmb@o, 8a.993./100g. bossado % 5900056
Log@dy LY 3099 Lo, Cation exchange capacity, % From Sum

Horizon, Humus % mg.equiv./100g. soil

Depth cm 3
+2 +2 + xb 0

seryzao boswagn, bygscgxm — Alluvial Soil, Sagarejo

A - 0-10 8,05 | 4,08 21,43 1,123 | 6,88 - 20,0 65 | 35 | -
B - 10-30 8,11 1,92 23,81 11,15 | 7,73 - 18,88 | 59 | 41 -
C, — 30-55 8,10 2,07 24,76 12,14 | 7,74 - 19,88 [ 61 | 39 | -
C, — 55-80 8,37 1,58 22,83 10,37 | 8,03 - 18,4 56 | 44 | -
CD - 80-95 8,37 1,58 27,20 10,82 | 6,56 - 17,38 | 62 | 38 | -

36030Gomo, %3600l nemgmEgboemo — Primitive, Jvari Pass

A -0-4 7,15 3,43 4,11 12,5 6,42 - 18,92 | 66 | 34 | -

CD - 4-23 7,20 20,6 2,51 12,24 | 6,0 - 18,24 | 70 | 30 | -

R36JAMMN 1, BANCIAN/ANNEX 1, TABLES
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33745603960 d300a3960emmds / Soil Texture

3m0dmb@)n, BaBomaggdal Dmds (33), Particles size (mm)
bom8g b3 BMagd30980b dgd(339mmds (%), Content of fraction (%)

Horizon,
Depth cm 1-0,25 | 0,25-0,05 | 0,05-0,01 0,01-0,005 | 0,005-0,001 | <0,001

Bnoigem3dnbs, 1ndnb@sem — Red Soil, Jimistaro

A - 0-20 1 35 16 13 13 22 48
B, — 20-40 1 32 15 13 13 26 52
B, — 40-80 2 34 14 16 10 24 50
C - >80 0 35 13 18 8 26 52

Bnoigm3dnbs, 565bgyemn — Red Soil, Anaseuli

A - 0-30 1 8 17 14 24 36 74
B, — 30-60 0 11 16 18 19 36 73
B, — 60-85 0 18 15 14 18 34 66
CD, - 85-100 0 14 14 17 20 35 72
CD, - 100-120 | O 9 19 13 19 40 72

430093dnbs, Imbs3gms — Yellow Soil, Motsameta

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES

A - 0-20 1 16 20 18 12 33 63
AB - 20-40 - 17 17 18 14 34 66
B, — 40-70 - 9 18 22 13 34 69
B — 70-100 | - 21 18 22 7 32 61
BC - 100-140 | - 20 19 18 11 32 61

43009m3dnbys, bysmsggemns — Yellow Soil, Sataplia

A - 0-20 4 15 18 14 22 27 63
AB - 20-30 - 15 22 10 22 34 66
B - 30-50 - 12 20 11 25 32 68
BC, — 50-80 - 12 20 13 17 30 60
CD - >80 - 13 23 11 21 32 64
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3mndmb@)0, Boboemaggdal dmBs (33), Particles size (mm)
boe®dg LI BMod30980b 398(339mmds (%), Content of fraction (%)

Horizon,

gomdn560 Baddan, gosmswnwon — Bog Soil, Chaladidi

Ay~ 0-15 1 33 11 13 10 32 55
AB, — 15-30 0 29 12 14 11 34 60
B, — 30-60 0 25 13 12 17 33 62
G - >60 0 27 13 13 17 30 60

43009m3dnbs 96960, (35030 — Yellow Podzolic, Tsaishi

A - 0-10 5 20 21 10 14 30 54
AA,- 10-25 2 21 19 11 17 30 58
B, — 25-40 2 21 18 15 17 27 59
B, — 25-40 1 21 20 16 9 33 58
BC - 60-80 - 27 17 12 13 31 55

43009m3dnbs 9696-mgdns6n, 3@ (3bs6sys6530 — Yellow Podzolic Gley, Partshanakanebi

R36JAMMN 1, BANCIAN/ANNEX 1, TABLES

AA, - 0-10 4 45 20 10 7 14 31
A,B — 10-20 4 41 18 12 9 16 37
B,, — 20-45 2 39 14 16 12 17 45
B,,, — 4570 0 39 16 18 10 17 45
BC, — 70-110 | 0 35 17 16 13 19 48

ym3Emaemo bospsan, dsbdscm — Brown Forest, Bakhmaro

A - 0-10 5 29 20 14 12 20 46
B, — 10-30 7 23 22 13 16 19 48
B, — 30-60 3 29 21 19 13 15 47
BC,,, — 60-80 4 22 22 14 18 20 52
BC, , —80-110 4 19 15 13 19 20 52

2(g)
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Smﬁ)n%mS@n,
boe®dg L3
Horizon,
Depth cm

Baboemaggdalb Dm3s (33), Particles size (mm)
BMag(30980b 3g8(339mmds (%), Content of fraction (%)

1-0,25 | 0,25-0,05 | 0,05-0,01 0,01-0,005 | 0,005-0,001 <0,001

gm3Maemn bnawsgn, (3bMsBysem — Brown Forest, Tskratskaro

A - 28 10 27 23 12 16 12 40
AB — 8-20 5 30 28 12 10 15 37
B, — 20-38 5 31 25 10 13 16 39
B, — 38-55 1 33 25 16 12 18 46
BC - 55-75 1 30 25 14 10 20 44
gm3Msemo bnswsgn, Bsbsbsyn — Brown Forest, Pasanauri

A - 0-20 4 30 22 10 22 12 44
AB - 20-35 4 26 21 12 20 17 49
B — 35-50 3 29 23 13 20 12 45
BC - 50-70 3 25 26 11 19 15 45
3MME056-35G3Mbsguman, gmabstn — Raw Humus, Jognari

A - 0-20 5 22 15 8 14 36 58
AC - 20-30 5 21 14 8 14 38 60
CD - 30-50 4 23 17 9 12 35 56
3M036-3563mMbsgmmo mgmmnbystm — Raw Humus, TetriTskaro

A’ - 0-30 2 25 18 11 14 25 50
A" — 30-50 1 28 19 10 18 24 52
C - 50-80 1 23 20 12 15 29 56
3MBE036-3563mMbsGmma, s6mmza — Raw Humus, Antoki

A - 1-20 3 21 18 9 18 31 58
A" — 20-35 2 23 13 10 19 33 63
AB — 35-50 2 23 15 12 18 30 60
BC,cy — 5070 | 2 21 18 11 23 25 59
BC,, — 70-100 | 1 18 18 10 16 29 55

2(Ca)

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES
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3mndmb@)0, Boboemaggdal dm3s (33), Particles size (mm)
boe®dg LI BM57J30980L dg3(339mds (%), Content of fraction (%)

Horizon,

GAbo-ys30bezg@n Bossan, 6sbawwma — Grey Cinnamonic, Nakhiduri

A’ - 0-25 3 23 18 10 14 32 56
A" - 25-40 1 22 20 10 17 30 57
AC - >40 1 28 17 12 14 28 54

dgrmb Gybo-ys30bggn, bobnymn — Meadow Grey Cinnamonic, Nakhiduri

& A-0-15 1 22 12 10 21 31 62

oo

=

. A" -1530 0 17 13 13 17 40 70

=

=  AB - 3040 0 20 14 14 19 33 66

=T

~

S B, - 40-60 0 18 17 15 22 34 64

<

«< BC,,—6090 |0 21 17 10 23 29 62

) (Ca)

D

= 330603530, 30Bmda — Black Soil, Mitsobi

2

L)

L A -010 2 29 13 10 14 32 56

Qr
A’ —=10-20 1 20 20 10 10 39 59
B, — 20-50 0 19 18 9 14 40 63
BC, — 50-70 0 20 15 11 15 39 65

353306y, ndges — Chernozems, Imera

A" — 0-20 4 5 19 22 14 36 72
A" — 20-40 2 8 17 23 12 38 73
AB - 40-50 2 9 19 20 16 34 70
BC - 50-70 1 18 10 22 14 35 71
BC, - 70-90 0 6 18 22 18 36 76
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3m0dmb@)n, Baboemaggdalb Dm3s (83), Particles size (mm)
Lboedg L3 BMgd(30980b 3g3(339mmds (%), Content of fraction (%)

Horizon,
Depth cm 1-0,25 | 0,25-0,05 | 0,05-0,01 0,01-0,005 0,005-0,001 <0,001

3d>-8y9-dgemm, 3mdn — Mountain Forest Meadow, Kobi

A - 0-13 5 20 36 13 18 8 39
AB - 13-22 2 30 30 14 15 9 38
BC, - 20-40 2 30 32 17 10 9 36
BC, - 40-70 1 29 27 18 16 9 43

3d>-dgemmb bossgo, dsbdsem — Mountain Meadow, Bakhmaro

A - 0-10 1 27 23 15 13 21 49
AB - 10-20 2 23 25 14 14 22 50
B — 20-35 0 26 26 16 8 24 48
CD - 35-50 0 26 22 17 11 24 52

301>-3gmmb BosEsan, 36l amgm@gbarma — Mountain Meadow, Jvari Pass

R36JR0IN 1, BbANCIAN/ANNEX 1, TABLES

A - 0-15 4 25 32 11 16 12 39
AB — 15-25 2 25 33 10 16 14 40
B - 25-50 0 24 32 14 17 13 44
BC - 50-70 0 32 27 17 15 9 41

©3dm33dgmo boswsan, Bbmen — Saline Soil, Tsnori

A - 0-12 1 10 14 15 23 37 75
B, —12-23 0 1 13 1 25 40 76
B, — 23-45 0 9 15 12 27 37 76
BC — 45-80 0 15 10 14 22 42 78
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3mndmb@)0, Baboemaggdal dmBs (33), Particles size (mm)
boe3g L3 BMogd30980b 398(339mmds (%), Content of fraction (%)

Horizon,
Depth cm 0,25-0,05 | 0,05-0,01 - 0,005-0,001 <0,001

semzao bospsgn, Bysmbaogms — Alluvial Soil, Tskaltsitela

A - 0-12 1 54 16 5 6 8 19
BC, — 1230 8 56 16 6 7 7 20
BC, — 30-50 8 47 19 13 5 8 26
CD - 50-80 5 51 17 10 8 9 27

b

= serzam@o bosadwn, sbagm(znbg — Alluvial Soil, Akhaltsikhe,

=

~ B-0-15 7 44 25 3 8 13 24

o

—

= C, - 1540 5 43 22 6 10 14 30

=

~©

& C,- 4060 2 4 29 3 8 18 29

b=

-

= CD,- 70-95 0 40 31 5 7 17 29

=

& c¢Dp,-95115 |0 38 31 7 7 17 31

o

-

Qr

senyzao boswagn, Lygscmgxm — Alluvial Soil, Sagarejo

A - 0-10 8 66 12 2 5 7 14
B - 10-30 10 58 15 3 6 8 17
C, — 30-55 25 52 9 5 3 6 14
C, — 55-80 27 45 12 3 6 7 16
CD - 80-95 38 40 7 4 4 7 15

36030Gomo, %300l gemgmEgboema — Primitive, Jvari Pass

A —-0-4 2 20 33 15 15 10 40

CD - 4-23 2 24 32 14 17 11 42
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612838NbL LIZICI 8J 333IAICIAN 33CI3JdN
THE FIELD AND CAMERAL INVESTIGATIONS OF SOILS

2360A0IN 2, BMBMI&N/ANNEX 2, PHOTOS
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