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The genesis of Wetland Soils and Agronomic Characteristics in
Samegrelo Region

Roza Lortkipanidze

Doctor of Agricultural Sciences, professor, Akaki Tsereteli State University
Nino Kelenjeridze

Candidate of Agricultural Sciences, Akaki Tsereteli State University
Natalia Santeladze

Academic Doctor of Agricultural Sciences, Akaki Tsereteli State University

The expansion of wetland soils in Samegrelo region is facilitated by heavy mechanical composition
soil where clays and loam/silt/lbog do not carry/pass water, they are collected on the surface and cause its
excess humidity. In this process, a waterproof boggy soil layer is formed.

During the accumulation of excessive moist, the soil profile is drastically changed. In
this case, the decomposition process of organic substances is activated and as a result, there
are gained changeable acids and other organic compounds. Splitting of compounds
contributes to a process of mineralization in the soil with aluminum and iron ionization
process and there are formed Alumo and Ferro silicate compounds. In the humid soil, the
transition of iron rust occurs in iron sub-rust, which is supported by the action of anaerobic
conditions of bacteria. As a result of prolonged wetness, bivalent iron ion is activated in
soil solutions and secondary clay minerals are formed. At this time, the soil receives a
bluish color. This is that very boggy horizon, a waterproof layer full of clay.

The key element in boggy soil is Vivianite [Fes(POs)2.8H20]. This phenomenon is
characterized by the impoverishment of iron ions and enrichment with silicon acid. The
boggy horizon is the result of the anaerobic process and is clearly visible in our study field
in the village of Khorga, where boggy/loam soil (Cut #1) is formed.

Wetland (boggy) soil cut in the village of Khorga in the forest
A: - (0-18) - Dark gray, blackish, clay, slightly expressed seed structure, roots of
herbs/plants, a humid, transient horizon is expressed,;

A - (18-35) - Dark, reddish-brownish, heavy loamy, unit roots;

B1 - (35-45) - Dark brown coolness, multi-dot spots, clearly expressed clay, humid,
transition with unit narrow roots is vivid

B.G - (45-75) - Dark gray, with dotted clay inclusions, heavy loamy, well-exposed
transition on a new horizon;
C1G - (75-80) - Whitish-grayish inclusions, with no structure, heavy loamy;
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C2G - (80-115) — With iron inclusion, with no structure, loamy, humid.
With indicators of chemical analyses of the soil it is confirmed that (Table 1) active

ions in soil solutions are transmitted according to the mineral composition of the soil,
mostly they turn to regeneration phase which is well exposed by the silicon dioxide’ (SiO3)
correlation to iron and aluminum (R203) where SiO. ranges between  48,01-49,94%
while AlOs is 32,27 - 34,04%, iron ions Fe> ranges between 03-13,7-13,24%.
The table shows that the activated iron ion in boggy clay horizons is in regeneration
process and its quantity is higher in Cic horizon (16.54%) and as for SiO> higher indicator
in lower horizons of the soil indicates that accumulation of quartz in soil generates alluvial
part.

In the upper horizons of the soil (A1 and A) iron consistency is changed by 13,7-
13,2% and in the loam fraction, it is 11,48-9,4%. (Table # 2), which confirms the
existence of iron in horizons. In the middle horizons of the soil profile both in soil and
boggy fractions Fe;Os is same 10,16-12,54%. Interesting is SiO quantity 56.1-57,3% in
the boggy fraction of the upper horizons of the soil profile (Table 2). In lower horizons, the
number of SiO is reduced and it is 53.48%, which is diagnosed on X-ray diffractograms
(Diagram 1).

As for Al>O3 detention in the upper horizons, it is 32,27-34,04%, that is converted
while mineralization process, it is reduced by 8-10% in the boggy fractions and in lower
horizons it is opposite: the quantity of Al20323 in loam fraction is 23,98-24.32% and is
more than 4-9% in the soil. This indicates about a large number of minerals in the top
horizons of the profile, in the process of mineralization clay mineral Montmorillonite was
formed. The goal of our research is to determine the characteristics of the soil. The reaction
of the soil area, hummus, absorbed cations, and bases were studied by Tami method.

Table 2.
Mobile base by Tami
PH Devoured Cations method
(72}
S
e
N =] Watgr Salt_ Humus Ga | Mg sum | Sios Fe.O ALO:
E 2 Solution Solution % 3
A1 0-18 54 45 6,88 92 |29 12,1 0,22 1,93 0,88
A2 18-35 59 45 5,03 92 |31 12,3 0,16 0,64 0,33
B1 35-45 59 45 3,31 10,4 | 3,71 14,11 | 0,28 2,88 0,94
Bxg | 45-75 6,2 45 2.50 10,4 | 5,51 15,9 0,19 1,45 0,70
CiG | 75-80 6,1 4.8 1,12 9,3 | 5,50 14,8 0,27 1,27 0,32
C.G | 80-115 6.3 4.6 1,10 10,2 | 7,46 17,7 0,24 1,45 1,17

The total quantity of P20 in higher layers of the soil profile (Aiqos Az) is 0.08%, in a
loam fraction it is 0.09-0,11%, in lower horizons quantity is reduced by 0.04%. MnO
quantity in lower horizons of the soil profile (35 cm) is characterized by high consistency
and varies from 0.33-0.55% to 10.12%. In a horizon, where the regeneration of the ion is

7
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confirmed, it is acknowledged that a large amount of MnO (0.24-0.32%) is represented in
the fraction.

As for mobile forms in CaO soil, just 1.39-2.19% is represented in lower horizons. It
is comparatively reduced with boggy fraction and is about 0,82-0.99%, it proves that the
carbonated is a soil-producing rock which is developed in old alluvial layers. Humus
consistency in upper horizons Azx and Az parts of the soil profile is higher and consists of
5.88-5.03%, and in the depth of soil, the quantity of humus is reduced to 3.31-1.1%.

PH indicators of reaction, both in water and salt solutions is also important. 5,3-6,3%
according to water solution and 4,4-4.8% salt solution. Absorbing functions of boggy soil
is very important and it varies between 9.2-10.4 mg / 100gr in the soil, it is well
represented in the profile Mg and ranges between 2,9-7,4 mg / 100gr in the soil.
Significant properties of the soil is seen by a mobile base, such as: SiO2-0,16-0,28%, Al,O3
- 0,33-1,7% and Fe;03 is between 0.64% - 2,99%.

The data indicate that mobile iron ions in the total profile prove the oxidation-
restoration processes. The studied soils require agro-melioration complex activities that are
an important reserve for agricultural production.

Table 1.
Chemical Analyze (%)
2 SiO;
g
3 S - SiO2 | R203 | Fe203 | AlOz | P2Os | MnO | CaO | MgO | K20
Q N =]
sc| 8| & R0
A: | 0-18 48,01 | 4597 | 13,70 | 3227 | 008 |015 |1,39 |080 | 1,06 | 1,92
A, | 1835 |4994 4728 | 1324 |34,04 |008 |0412 |150 |072 |1,07 |200
B: | 3545 |5522 4136|1025 |31,11 | 0,04 |012 |1,65 |041 |1,43 |245
B.g | 4575 | 5505|3891 | 11,43 | 27,48 [ 004 [033 |1,77 |038 |[138 |222
= |G [75-80 |5412|3267 [1254 |2013 [Trace [0556 |205 |04L [102 |3.25
@ [ C,G | 80-115 | 55,24 | 31,91 | 16,65 | 15,26 | ., 012 |019 |041 |1,08 |2,96
A, |0-18 56,11 | 35,82 | 11,48 | 2434 | 0,09 |024 |0,82 [087 |[208 |2096
o | A2 [18-35 |[54,86|3429 | 940 |2489 |011 |024 |086 |106 |2,74 |3,03
o
& [ B, |[3545 |57,36 3441|1016 |2425 |[004 |023 |092 |1,00 |291 | 1,03
E% B.g | 45-75 | 5511|3541 | 11,23 | 24,18 | Trace | 0,30 | 0,96 | 1,88 |298 | 3,03
S = |[CG [7580 |[5357 3641|1243 [2398 | 029 [098 [220 [215 |2,75
S @ {C,G | 80-115 | 53,48 | 36,80 | 12,48 | 24,32 | = 032 [099 [267 [210 |275
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