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Qualitative Status of Clay Minerals in Subtropical Podzolic Soils of 

Imereti 
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Subtropical podzolic soils are also known as “Subtropical pseudo-podzolic soils”. They are spread in 

a wide range of absolute heights (15-400m.) 

M.N. Sabashvili (1936-48), R.O. Lortkipanidze (1986, 2014) release that in the late autumn-winter 

and early spring months low terrace soils are in conditions of significant saturation. Observations on the 

exploitation of wells and bore-holes have shown that soils permeable to water to some degree is caused due 

to water stream, which in the autumn-winter period sometimes appears in the sub-humus horizon. Nodule 

horizon presented according to this or that degree plays a significant role in the waterlogging of soils. It can 

be assumed that the modern sharp differentiation of the profile was preceded by a period in which the 

hydrological regime of soils was more favorable, and the nodule horizon was not yet formed. 

 

Keywords: Subtropical podzolic soil, humus, soil section, fraction. 

 

The soil section No. 1 (pasture) was set on subtropical podzolic soil in the village of 

Gumbra.  

 - gray-whitish, friable, many small roots, loamy, uneven transition, clear. 

 - gray-fawn, lumpy, loamy, they have small roots, the transition is clear. 

см
B

)4020(
1

−  - gray-fawn, almost structure less, nodules, loamy. 

см
D j

)6040(
2

−
 - un-equal colored, with spots, structureless, iron-manganese, with a bluish 

tint. 

 - dense, iron-manganese with a bluish tint, structure less 
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The data of the chemical analysis of subtropical podzolic soils (Table 1) reveals that 

characteristics for such soils are differentiation of profiles according to silica, oxides (especially 

iron) and manganese oxide. Accumulation of SiO2 in the illuvial horizon A2 (68.59%) and B1 

(66.18%), the soil in mountains A1-A2 and a high content of Fe2O3 (21.34-19.29%) and MnO (4, 

95-3.71%), and in lower hills. B1-B2-C content as Fe2O3 (12.76-12.08%) and MnO (1.9%) 

decreases sharply. Moreover, in the silt fraction, the maximum SiO2 (62.9%) in the mountains. A1, 

with a smooth decrease to 58.38% hills. A2-B1 and lower to 56.93-56.8%. It is followed by a 

significantly smaller and unique profile distribution of Fe2O3 (7.62-8.05-8.89) with maximum 

manganese (0.24% MnO) only in the upper horizon. This data indicates the active processes of 

saturation of soils under conditions of periodical waterlogging of upper horizons in which 

ferruginous manganese nodules are formed. The surface-eluvial processes of soils are characterized 

by the accumulation of finely dispersed and amorphous forms of silicic acid and manganese in the 

upper horizons and aluminum in the illuvial Mountains В2 and lower (22.99-25.26% Al2O3 in the 

mud fraction). At the same time, horizons are formed with a light yellowish or bleached thin quartz 

mass with a large number of nodule formations, in which numerous clay patches are observed. The 

prevalence of finely dispersed aluminosilicates (clay minerals) is met in the ratio of soil as a whole 

(11.22–13.9%). Al2O3 in the silt fraction (22.99–25.29%) in a 1: 2 ratio. Moreover, the ratio SiO2: 

R2O3 in the soil in the upper horizons A1-A2-B1 ranges from 4.42-4.87-5.14, and then decreases 

to 4.77-3.75 in the mud fraction, the maximum SiO2: R2O3 ratio, equal to 5.72 hill А1, is 

explained by leaching or movement of clay plasma in mountains. А2, due to which there is a 

decrease in Al2O3 content to 12.86% and, accordingly, SiO2 increases to 62.9% (Less dispersed 

quantity of quartz).  

By the magnesium content both in silt (0.82-0.92%) and in soil (0.38-0.49%), as well as 

potassium (0.83-0.64% in silt and 0.3 -0.4% in the soil) can be assumed that the chloristermiculite 

and hydromica clay minerals presented in the silt can have an imperfect crystalline structure 

(Bobrovitsky-1976,1977). 

 

Таble 1 

Chemical Composition of Subtropical Podzolic Soil per Calcine Pattern 

 

Target  Horizon 
Depth, 

CM 
SiO2 R2O3 Fe2O3 Al2O3 P2O5 MnO Ca0 MgO K2O 

 

S
o

il
 

A1 0-10 64,55 32,56 21,34 11,22 0,03 4,95 0,57 0,38 0,40 4,42 

A2 10-20 68,59 30,63 19,29 11,34 0,05 3,71 0,71 0,48 0,37 4,87 

B1 20-40 66,18 25,58 12,76 12,82 0,04 1,90 0,68 0,49 0,33 5,14 

 B2g 40-60 64,30 25,98 12,08 13,90 Trace 1,92 0,73 0,49 0,33 4,77 

Cg 60-90 64,25 20,11 12,35 19,99 - 1,91 0,76 0,48 0,31 3,75 

M
u

d
  

 

F
ra

ct
io

n
 

0
.0

0
1
m

m
 A1 0-10 62,9 20,91 8,05 12,86 0,06 0,24 1,39 0,90 0,83 5,72 

A2 10-20 54,40 30,61 7,62 22,99 0,05 0,06 1,53 0,88 0,56 3,46 

B1 20-40 58,38 32,82 8,75 24,07 0,03 0,05 1,51 0,91 0,64 3,16 

 B2g 40-60 56,93 34,14 8,85 25,29 Trace Trace 1,99 0,98 0,70 3,00 

Cg 60-90 56,80 34,15 8,89 25,26 - - 2,00 0,82 0,72 3,00 

 

Table  2 

Average Reaction and Humus Content in Absorbed Cations and Movable 

Oxides According to Tamm 

Horizon Depth PH Humus,  Movable Al Movable oxides 
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CM % Absorbed cations 

mg/eq per 100g 

and H according 

to Sokolov, 

mg/eq 

according to Tamm,% 

Water Saline Ca++ Mg++ Amount Al+++ H+ SiO2 Fe2O3 AL2O3 

A1 0-10 5,5 4,5 5,82 1,60 0,89 2,49 1,20 0,08 0,40 0,65 0,49 

A2 10-17 5,6 4,4 4,89 0,90 0,52 1,42 1,47 0,08 0,33 0,75 0,17 

B1 17-35 5,3 4,3 4,81 1,90 1,01 2,91 1,91 0,18 0,26 0,56 0,13 

B2g 35-60 5,2 4,3 0,31 2,95 1,35 4,30 1,14 0,08 0,33 0,94 0,46 

Cg 60-85 5,2 4,2 0,10 3,00 1,82 4,82 1,57 0,10 0,27 1,03 0,42 

 

These soils are very poor in phosphorus: 0.03-0.05% P2O5 in soil and 0.03-0.06% in silt. 

The CaO content in the soil is 0.57-0.76% and in the silt 1.39-2.00% with a tendency to increase 

down the profile (R.O. Lortkipanidze-1986). The predominance of calcium in the silt fraction is 

genetically necessary to link with the release of it from pedogenic nature in the process of 

subterranean conditions and then it already plays a significant role in the absorption complex 

(Table 2), where it is 0.9-3 mg /eq in the presence of magnesium cations from 0.52 to 1.82 mg/eq 

per 100 g of soil. At the same time, PH decreases from 5.6 to 5.2, and movable Al increases from 

1.2 to 1.91 mg/eq and H + from 0.08 to 0.18 mg /eq down the soil profile. Data from oxalate 

extracts according to Tamm (Table 2) indicate that movable iron in the upper horizons is 0.56-0.75, 

and below 35 cm - 0.94-1.03 mg /eq, which correlates with the profile distribution of Fe2O3 in the 

silt fraction. According to Tamm, aluminum in the upper horizon contains about 0.49 mg /eq, lower 

than 0.17-0.13 mg /eq, and a layer of 35 cm - 0.46-0.42 mg /eq.The quantity of movable silicic acid 

according to Tamm down to the profile decreases from 0.4 to 0.27 mg /eq. 

The humus content/consistence in subtropical podzolic soil in the horizon A1-5.82%, A2-

4.89% and mountains B1-4.81%, and below 35cm sharply decrease to/by 0.31-0.1%. 
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