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Agroecological Monitoring of Dark (Brown) Soils in Imereti Region

Roza Lortkipanidze

Doctor of agricultural sciences, Professor, Akaki Tsereteli State University, Kutaisi, Georgia
Nino Avalishvili

Candidate of agricultural sciences, Associate professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Maia Kheladze

Candidate of agricultural sciences, Assistant professor, Akaki Tsereteli State University,
Kutaisi, Georgia.

Levan Shavadze

PhD student, Akaki Tsereteli State University, Kutaisi, Georgia

The study revealed that dark (brown) soil is widespread in Lower and Upper Imereti hill
vegetative cover, Weak (p*) acid of area reaction according to bark erosion of soil-forming rocks is
characteristic for all municipalities.

Based on our research:,, Classification of Imereti soils” [1], the type of dark (brown) soils
belongs to a mountain —~wood group. Two subtypes are set out by the influence of a mineralization
of bark erosion of soil-forming rock, the first subtype is acid and the second subtype is weak, not
fed. Three families are formed: the first is casual; the second is waste carbonate and the third is
waste-fed.

The ,,Face” of dark (brown) soil is important according to the study, therefore, three aspects
were selected by a system research method

I - humus layer thickness, according to humus content;

Il - according to cultivation and erosion quality;

I11 - according to the quality of pebbles.

Based on the above in | indicator there is observed:

1. Great thickness (<45 cm)

2. Average thickness (20-45cm)

3. Small thickness (<20cm), here also is allocated: a) Medium humus - 5-10% and b) Small humus
<5%.

In the 2nd indicator there is observed:

1. Dark (brown) soil

2. Arable/cropland a) Weak erosion; B) Average erosion; C) Strong erosion.
In the 3" indicator, there is observed

1. Weak pebbles

2. Average pebbles

3. Strong pebbles

Three types of varieties of dark (brown) soils were revealed via agroecological monitoring:
1. Heavy clay and silt 2. Silt; 3. Light loamy. Sandstones, clays, silts, conglomerates, limestones,
and marigolds have been sorted out according to soil-forming rocks in varieties of soil
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classification.

1. The goal of the study was the systemic observation in the agroecological environment a) Soil, b)
Geographical allocation and c) Plants.

2. Study efficiency: a)Pre-diagnostics of the conditions b) Possible conditions for spreading
agricultural products.

The dark (brown) soils in Imereti region belong to bio-climate type and they are spread via
vertical zoning from 600-900m to 200-2100 m. In Imereti, these soils are bordered by yellow and
red soil on the one side and on the other side mountainous subalpine soils.

These soils are made of sandstones, clays, and products of erosion. In the south of Imereti, it
covers northern slopes of Meskheti ridge: Zestaphoni, Bagdadi, Samtredia, Vani municipalities.
Here the soil producing rocks are clays, slits, rocks, andesites, and tuffs.

These soils are geographically developed in woods in Khoni, Bagdati, Vani, Tkibuli, Chiatura,
Kharagauli, Tskaltubo, Zestaponi, Terjola, Sachkhere, and Samtredia municipalities.

In the valley of Dzirula and its tributaries (Village Khunevi, Khevi, Vertkvichala, Lichi,

Chalovani) there are widely spread reddish-yellow color forest soils on crystalline rocks. Set out as
,,Red" soils. Their development is mainly connected to the character of soil formation and quality
of erosion.
These soils with their different consistency are transient stage soils between red and dark (brown)
soils, belonged to red-soil soils. These soils are less spread and can not be found on 1 100 000 scale
map. As for the profile differentiation of the soils according to genetic horizons is it weakly
developed, the thickness of the humus horizon is 30-35 cm, and the lower horizons layers are
gradually moving to each other and mostly the soil profile has the following formation Ao (A1) -As-
AB-B -BC-C.

The whole profile of dark (brown) soils in Imereti region is characterized by acid or weak
acid reaction. It is also characterized by silting of a metamorphic horizon in the upper layers and
loam fraction is weakly carried out, in absorption complex the bases are not fed, and hummus is
highly accumulated in the accumulative layer, which is sharply reduced in depth. The hummus is
acid. These soils are characterized by a good air capacity and water lifting in upper horizons.

Cut Nel Morphological description, exposition area in the wood, village Upper Vani, Vani
municipality

M Deadlfed up COver;

0-5cm
L — Dark (brown) soil, crop structure, heavy clay, friable, roots, vegetative waste in a
5-25cm

big amount, humid

A8
25-55¢cm
parts of rocks, humid

— The same, lighter, lump structure, heavy clay, strong, a small number of roots, small

BC
55-80cm
humid

— Light brown soil, chestnut color, weakly expressed structure, heavy clay, strong,
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80-100cm

— Clay-silt erosion products

The data shows that the dark color of the upper horizon is not related only to the existence of
small, not-spoiled vegetable wastes, but to hummus consistency. The color of horizons in depth
gradually becomes light gray. The data of mechanical analysis of dark (brown) acid soils indicates
that these soils are characterized by loamy, clay mechanical composition.

The Data of Mechanical Analyses of Dark (brown) Acid Soil (Wood) (Table Nel)

Dark
(brown)

(Wood),
Upper
Vani

Acid  Soil

The Fractions in mm%

depth of | Hygrosco | 1- 0-25 0.05 0,01 0.005 | <0.001
samples/p | pic water | 0.25 | 0.025 | 0.01 0.005 | 0.001 Total
atterns %-30

(cm)

0-10 6.22 101 | 2433 |21.12 |15.76 |18.22 |10.42 W44.30
35-45 4.21 10.1 | 22.04 |21.44 |12.23 |16.07 |17.90 #46.20
60-70 6.21 10.32 | 16.33 | 15.83 |24.62 | 17.77 | 1513 [57.53
90-100 6.20 10.32 | 22.14 | 11.48 |19.79 |23.65 |12.72 49.16

The number of fractions of physical clay (<0.01mm) ranges/changes between 15.76-19.79%
and gradually increases in the profile. The number of dispersive fractions (<0.001mm) varies
between 10.42-12.72%. Boggy/loam faction index in metamorphic horizon (B) increases, which
points to the weakness of clays. Figures on mechanical composition show average pebbles that has
a great influence on the soil properties of the soil.

he Data of Chemical Analyses of Dark (brown) Acid Soil (Table Ne2)

The Hum [Total Phosphoru | Kalium pH in| The total of absorbed
depth off us% [Nitrogen| s Solution Solution Water | bases 100gr in a soil
sample/p 0o 100 gr. in g 100 gr in a | solutio
Dark attern soil soil n
(brown) | descriptio Ca | Mg |H xs80
soil,acid n
(wood), 0-10 2.0 _ 8.75 2.7 4.9 23,75 b.35 | _ [29.13
Upper s s 117 15 13 41  [2551 B28 | _ p9.79
Vani - —
60-70 1.20 | _ 0.75 0.8 5.2 23.86 4.60 | _ [27.76
90-100 |0.60 | _ 0.75 0.9 5.1 19.46 .35 | _ [31.81

Table #2 shows that hummus is even lower in the top horizons of not cultivated dark (brown)
soils for agriculture crops and it ranges from 2.0 to 1.7%. As for phosphorus solution, it in upper
horizons is 8.75-1.5 mg /100gr soil, movable potassium is in 2.7-1.3 mg/100 gr.soil. In weak acid
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soil, the total of the base is in 29.13-31.81 mg/100g soil, which is conditioned by an area reaction
(p™), which in water solution is 4.1-5.2.

These soils are characterized by a medium and large thickness of the profile. According to
the economic viewpoint, some are gained by crop cultures, mainly by different varieties of maize.
Dark (brown) soil is the important base for tea, vine traditional varieties, mulberry, fruit and berry
crops.
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