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ABSTRACT. This article presents the efficiency of correlation of some soils of Western Georgia and
World Reference Base classification on the basis of the morphological analysis of the studied soils. The
research covered the soil types prevalent in Western Georgia — red, yellow and yellow brown forest soils.
Field survey was carried out with the profile method. Morphological signs of three profiles of each type
of soil were described. General correlation between soil types and the WRB groups was carried out
based on the genesis ideas and general approach. © 2015 Bull. Georg. Natl. Acad. Sci.
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World Reference Base for Soil Resources (WRB)
is the world’s most popular and one of the most mod-
ern classification systems. It is based on the diag-
nostic horizons, properties and characteristics and
the substrate, which should be explored in the field
conditions [1]. Morphological characteristics of soils
serve as the basis for their diagnosis and classifica-
tion.

The research covered the soil types prevalent in
Western Georgia —red, yellow and yellow brown for-
est soils. Field survey was carried out with the profile
method. For each type of soil profiles three morpho-
logical signs were described. The material given in
the article is generalized for each soil type and repre-

sents their diagnostic features, which make it

possible to detect correlation between soil resources
under study with WRB group. Macromorphological
analysis was carried out according to the standards
of WRB [2-6].

Red soils are fairly well studied [7-12]. They are
found in the western part of the south-west at an
altitude of 80 to -200 m, in hilly terrain-conditions
[13]. Soils are formed on the base of effusive rocks
(mainly andesites) and red color products of their
derivatives weathering. Red soil profiles are charac-
terized by fairly thick, well-marked reddish in color
(7.5 YR3/6) humus horizon and blocky top horizon.
Profile has areddish tint: 5YR4/4.5; 5YR4/6; 5YR4.5/6.
In some profiles some morphological signs with chro-

mic interpretation were discovered: at 150 cm depth
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Table 1. Morphological peculiarities of studied soils

. Colour Diagnostic Main Name of soil
Horizon . - .
deoth. cm (according Structure Texture | horizon of | qualifier ]
PR, to Munsell) WRB of WRB | National WRB
A-0-18 10 YR3/6 blocky Clay
AB -18-40 10 YR4/6 blocky Clay
B1 —40-62 5 YR4/4.5 blocky Clay Nitic Chromic | Red soil Nitisol
B2-62-80 5YR4.5/6 blocky Clay
BC - 80-100 5 YR4.5/6 blocky Clay
A-0-16 10 YR3.5/4 blocky Loam
AB -16-30 10 YR4/6 blocky Loam Yellow
B -30-50 10 YR5/4.5 blocky Loam Agjic Ferric . Luvisol
BC-50-70 | 10 YR5/45 | blocky-prism | Loam soil
C-70-90 10 YR5/6.5 | blocky-prism Loam
A-0-10 10 YR3/3.5 | Grain-blocky Loam
AB-10-35 10 YR4/6 blocky Loam Gleic Yellow
B-35-55 10 YR4.5/6 blocky Loam Cambic Stagnic Brown Luvisol
BC-55-70 10 YR5/6 blocky Loam Forest
C-70-95 10 YR5/6 blocky Loam

from surface, at least 30 cm thick layer in which most
ofthe color is redder than 7.5YR, while the intensity
of'the color is not lower than 4 (humid condition) [4].

The horizon Bt is characterized by clay granulo-
metric composition, blocky texture, dramatically no-
ticeable luster on the structural units, dense struc-
ture and clay cutans existence.

The red soil, according to the WRB criteria may
belong to Nitisols. One of their main morphological
features is a well-developed, quite thick, dark red or
reddish-brown profile and gradual transition between
horizons. They practically do not contain large iron
concretions. The main diagnostic feature is clay-rich
horizons nitic, which has a well-defined blocky struc-
ture and shiny faces [4].

Thus, in red soil profile, at 100 cm depth, nitic
horizons were observed, the diagnostic criteria of
which is the clay (sediment) content no less than
30%, well or average-expressed angular-blocky struc-
ture, clay iluviation signs, leading to glittering of struc-
tural units [ 14].

Nitisols are characterized by intense exhaustion,
which is defined as ferralization, which is typical for
ferralsols. However, we did not attribute red soil to

this group due to the following parameters: the red
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soil profiles do not contain ferralic horizon. Studied
red soil profiles do not belong to Alisol group either,
as far as there is not sufficient migration of clay and
therefore no fixed argic horizons in the profile.
Yellow soils, which are fairly well studied soils [7,
15, 12], are well-known in the humid sub-tropical zone
at 100 to 700 m above the sea level, they are spread
on fractured old marine terraces, low mountains and
foothills. Soil-forming rocks are represented mainly
by weathering products of acidic and moderately
strong rocks (primarily shales) weathering products.
Humus horizons are characterized by yellow-
brown color (10YR3.5/4), the rest of the profile is yel-
low with average capacity of clayzation. The thick-
ness of the humus horizon makes 10-15 cm, its tex-
ture is granular. In the lower part of the horizon small
iron-manganese concretions are observed. Iluvial
horizon, in which clay cutanes can be observed on
aggregates, is characterized by dark yellowish-brown
or yellow-brown color (10YR5/4.5; 10YR4/6; 10YR 5/
6), 20 cm thickness, dense structure, or blocky or
blocky-prismatic structure. The transitional deep
horizons are characterized by ill-defined structure and
rock fragments, they are somewhat modified (color,

structure, texture) as compared to subordinate hori-
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Zons.

Yellow soils can be attributed to Luvisol group,
the diagnostic horizon of which is argic. The studied
profiles are marked by ferric feature, which appears
at 100 cm depth, large iron mottles or concretions
(10YR5/8, 10YR6/8, 10YRS/8), sometimes with Mn
(10YR2/1) [4].

Thus, Western Georgian yellow soils may be at-
tributed to ferric Luvisols.

Yellow-brown soils were allocated as independent
type in the 1960s [12, 16]. These soils are prevalent in
Western Georgia’s subtropical belt among yellow, red
and brown soils, at the altitude of 400 - 500 m to 800 -
1000 m. Parent rocks are represented by old
porphyritic neoeffusives (andesite, andesite-basalt)
accompanied with denudative skin and their deriva-
tives. In humus horizon (10YR3/3.5), the thickness of
which is not less than 15 cm, we observed blocky-
granular structure, loamy granulometric composition,
mezofauna activity. Yellow-brown soil (10YR 4/4 and
10YR 4/4.5) B horizons, in comparison with the lower
horizons, has blocky structure and relatively heavy
texture.

Yellow-brown soil profiles in the study have the
following diagnostic elements: cambic horizon, gleic
and stagnic characteristics. Cambic is the middle hori-
zon, the borders of which are located on the surface of
the soil profile at a depth of 50 cm, it is different from
lower horizon with its color and structure. Qualifier
gleic indicates to the reductive of conditions, which
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is proved by diversity of colors in not less than 25%,

as well as Fe and Mn compounds distribution [4].
Thus, the yellow-brown soils, due to the profile

diagnostic criteria, can be attributed to gleic stagnic

Luvisols.
Conclusions

This article presents the efficiency of correlation of
some of the Western Georgia soils and WRB classifi-
cation. The studied soil macromorphological charac-
teristics and analytical data were compared to the
world reference base for soil resources diagnostic
criteria. It should be noted that the identity of all the
criteria of certain diagnostic horizons and qualifiers
was not observed, only some of the horizons and
features were identified according to morphological
features (color, structure, texture); General correla-
tion between soil types and the world reference soil
groups was carried out based on the genesis ideas
and general approach.

The correlation revealed the following: the red
soils may belong to Nitisols, which is related to the
existence of nitic horizon and glittering of structural
units on the background of ferralitic soil formation.
In red soils were also revealed cromic and humic quali-
fiers. Yellow and yellow-brown soils may belong to
Luvisols, due to argic horizon. In yellow profiles
there were observed ferric properties; in yellow-
brown soils we observed stagnic, ferric and
molihumic qualifiers.



154 Tengiz Urushadze and Tamar Kvrivishvili

50.)@.)3 30(')@53(’)66

Qbh%g‘:am 'lsb;]bﬁmaaggmls cbmaoaémo GOJQbaOB
‘SQO]JO%OJQGOOIS m%ohabaﬁabbSo abdﬁmamﬁgmgmaogéo
OEOQO%OIS 156?3'3638&%8

). '814)'8'3.)63*, o). 5314)030'330930**

* JJJQJHOOZJ ﬁ-]gﬁo, Zs‘)j‘)tﬁmgggzmls oatﬁ)(ﬁggm 2750&7(31}0@‘7@0, Hobgog Z}J&)ﬁgogmls Eoogoagemgggméo[),
Jat*’)mjogools @ ggqmmt*’)‘)(jools ogﬁ@o@g@o, m&og)olso

**Zs‘)j‘)tﬁm&-]gimls Ja(ﬁ)ﬁggm 2750&7(5[}0@‘7@0, m&ogmlm

b)s0s80 gsbbommos obsgmmgan bsJotrmggmeml bemgoghoo bospagolbs ©s dbmgeom dmbs3gdon
30%015 EOQQOB‘:]&)O :xa‘ataa&o'ls dm&)agoeoo'ls 8%85&‘86(")60 15063Q:B0 sOOQOaabOB 3m6<3mmmao‘:]ﬁ)c
6\33603&3&8&0 VOU){]QBOV\), 8300)3&309‘) Qn) 8300)3&—8(")360‘2() GOQQQ&OI} ®03330. GOOQOBHBOB
15\)33&3 dagw) a.)EbmﬁGODQQ.) :]. V, 36(')(3OQ‘:]60 330)07Q0m. mma*ﬂmo &0301’ 60-)Q-)601§0)301§
OQV{]&)OQ 0:]6\) 1}08—15080 36(")(‘730QO"S amﬁtamgmao'aﬁo 50'85360. EOQQQBOB 603860130 QO 31)(')(:3Q0m
8(")500830)1) XB':](BHBOB %(")a-)QO dmﬁﬂg.)eo.) absbmﬁGOaQQé 15.)860)(") 6858%015'860 3(‘7150%683330150
Qn) dOﬁOmQO BOQB(")BOB ‘lbu)(B'ﬂdBﬂQ%ﬂ.

REFERENCES

1. World Reference Base for soil resources. International soil classification system for naming soils and creating
legends for soil maps (2014) Food And Agriculture Organization of the United Nations, Rome, 144 p.

2. A Handbook of Soil Terminology, Correlation and Classification (2009) Edited by P. Krasilnikov, J.-J. Ibafiez,
R. Arnold, S. Shoba. London: Earth scan, 440 p.

. Guidelines for Soil Description (2012) Rome: FAO, 101 p.

. World Reference Base for Soil Resources (2006) World Soil Resources Report No 103. Rome: FAO, 144 p.

Urushadze T, Sanadze E., Kvrivishvili T. (2010) Soil morphology. Tbilisi, 168 p. (in Georgian)

Urushadze T., Kvrivishvili T. (2014) Soil guidebooks. Tbilisi, 135 p. (in Georgian).

. (Ed.) Acad. Gerasimov I. Geneticheskie tipy pochv subtropikov (1979) M., 272 p. (in Russian).

. Gerasimov I. P, Romashkevich A. 1. (1967) Pochvovedenie, 4: 23-35 (in Russian).

. Daraselia M. K. (1974) Dinamika pochvennykh rastvorov krasnozemov Gruzii (the result of many years of
lysimetric research). Tbilisi, 220 p. (in Russian).

10. Zonn S. V. (1987) Pochvennyi pokrov i problemy preobrazovania prirody i khoziaistva subtropikov SSSR. M.,

168 p. (in Russian).

11. Romashkevich A. 1. (1974) Pochvy i kory vyvetrivania vlazhnykh subtropikov Zapadnoi Gruzii. M., 218 p.
(in Russian).

12. Urushadze T. (1997) The main soils of Georgia, Thilisi, 267 p. (in Georgian).

13. Urushadze T. (ed.) Soil map of Georgia in scale of 1:500 000 (1999) Thbilisi.

14. Soil Atlas of Europe (2005) European Soil Bureau Network. Luxembourg: Office for Official Publications of
the European Communities, 128 p.

15. Romashkevich A. 1. (1977) Pochvovedenie, 6: 3-17 (in Russian).

16. Urushadze T. F, Blum W. E. H. (2014) Nova, New York: 242 p.

Received January, 2015

Bull. Georg. Natl. Acad. Sci., vol. 9, no. 1, 2015



