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Agricultural Land Reclamation of Alluvial Soils
in the Samegrelo Region

Roza Lortkiphanidze

Doctor of Agricultural Sciences, Professor, Akaki Tsereteli State University, Kutaisi, Georgia.
Nunu Chachkhiani-Anasashvili

Candidate of Agricultural Sciences, Professor, Akaki Tsereteli State University, Kutaisi,
Georgia.

Maya Kheladze

Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia.

Aluda Chikovani - PhD Candidate, Akaki Tsereteli State University, Kutaisi, Georgia.

For drainage purposes, inspection and sediment-collecting (drop) wells were implemented. To
ensure the effective functioning of the closed collector system, surface ponded water was
removed from the drained area by providing appropriate slopes for the water-conveying pipes.
Sediments of silt and fine particles transported by the flow accumulated in the wells, whose
bottoms are located 0.5m below the outlet level. The wells are periodically cleaned to remove
accumulated sediments and are protected by covers.

As a result of drainage, the improvement of soil structure led to the filling of newly released
pore spaces with air, increasing soil aeration to approximately 8-10% within the drained area.
In the Samegrelo (Nosiri) site, the agrotechnical conditions for hazelnut cultivation were signi-
ficantly improved. Furthermore, drainage substantially enhanced soil conditions on the alluvi-
al soils of the Abasha area for cereal crops (maize) and vegetable cultivation.

Key words: alluvial soils, drainage, excess moisture, desiccation

At the study site in Samegrelo, the alluvial soils have developed through flooding, which has
resulted in clearly defined stratified layers. The soil structure is represented by the horizons A-BC-C,
respectively. This type of soil constitutes 5% of the agricultural landscape in Georgia. In Senaki, the
mechanical analysis of the soil profile from the Nosiri experimental plot shows that the soil is of
medium thickness (90-120 cm) and developed on gravelly soil. The 0-18 cm and 18-25 c¢cm horizons are
characterized by: with a granular-coarse cloddy structure and below 25-38 cm the soil is unstructured,
with a stony texture and a well-developed subsoil layer of gravel, which is formed to a great thickness.
Individual gravel stones exceed 50 cm in diameter, and the total volume increases with depth. Silty-
sandy layers fill the spaces between the gavel stones, forming an impermeable environment. The
existing natural conditions are characterised by the potentional of secondary swamp, and drainage must
be provided to cultivate perennial crops.

The alluvial soils of the Megrelian region are for the most part of need of drainage. By adapting
to the area’s dimensions and the terrain, we selected a simple method for draining the excess water,
which had accumulated from the soil surface in the form of pools: Using ‘drainagefunnels’ — or ‘bru-
shwood’ or ‘shrub’ drainige. This involves combining several ‘brushwood’ mounds into drainagefu-
nnels. The dewatering process is carried out in permeable channels laid out on the surface of the agri-
cultural plot to remove excess moisture. The agromelioration work process was planned in the
following agromoliorative sequence: a)Depth of groundwater level lowering (drainage) and b) sowing
of trial agricultural crops (maize, legumes and vegetables — herbs) in accordance with agronomic
production requirements. At the Senaki and Abasha sites (Naesakao, Kodori, Tqvili, Nosiri), the process
of decomposing the peat layer was initiated by desiccation to improve the agro-production conditions
for cereal crops. The mechanisation of agricultural work became possible on the arable land.

At the Nosiri farm in Senaki, surface water was drained from the soil using a drainage network.
The dried soil was worked using machinery, thereby halting the hardening process. On the arable land,



enrichment of the soil with organic matter from the peat layer began. The technological process was
carried out using harrowing, and semi-spherical furrows were formed, thereby accelerating the removal
of excess moisture from the soil surface (the furrows were 3 metres wide).On the experimental plot, we
selected row beds for annual crops, using narrow (3 m) beds. Two rows of maize were planted on each
bed.After the drainage, the water accumulated on the soil surface was drained away via the drainage
network. At the experimental site (Nosiri; Naesakau), mechanical action on the control network led to an
enhancement of its permeability and systemic activation.

Ponds of various sizes and volumes, formed and distributed on the surface of the experimental
plot by accumulated water, were used as a means of water retention and as a temporal permeability.
They were not pemanent structural components of the main irrigation system but served as a temporary
drainage ditchduring the experiment. In Nosiri, we utilised a drainage canal functioning as a water
receiver and the local river ’Ghalucha’’. The river served as a receiver for surface water and, when ne-
cessary, as a drainage channel. The drainage irrigation scheme in our trials was formed as follows: a) a
regulation network, b) interceptor network, ¢) a conveyance network, and d) water-receiving and
drainage network.

Drainage results: on the drained trial plots, the arable horizon of the waterlogged Abasha
(Naesakao, Tqvili) soils werecultivated by incorporating organic fertiliser (manure at 20 t/ha)into
the soil.

In spring 2024, vegetable crops — herbs such as parsley, coriander, and onion — were sown. The
experiment demonstrated that the removal of excess moisture from the arable soil layer through dra-
inage enabled continued agricultural activity. During drought conditions, the drained soils maintained a
near-optimal nutrient regime for vegetable crops. Vegetables continued vegetation without interruption
on drained alluvial soils under drought conditions. At the same time, maize grown on drained land un-
der drought conditions mostly matured with coarse grained cobs.

Agrochemical analysis of the soil after drainage shows that 0-25cm depth, soil reaction in the
water extract is optimal (pH 7.0), whilein 25-45 cm it is pH-7.4. Exchangalbe acidity is1,0mg per 100 g
of soil. Organic matter (humus) content ranges from 2.80 t01,95%. Hydrolyzable nitrogen increases
from 22.2 mg/100 g in the lower layer to 26.2 mg/100g. The amount of available (soluble) phosphorus
in the soil is significant, at 12.6 mg /100g of soil and in the 25-45 cm layer of the cultivated soil, it
1s12.0 mg/100 g. The sum of absorbed bases (Ca + Mg) was 20.1 meq/100 g of soil, increasing to 22.3
meq/100 g at 25-45 cm depth.

The study revealed that after drainage, alluvial soils of the Samegrelo region can be effectively
used for vegetable crops(herbs) in accordance with agrotechnical requirements for cultivation. The
results confirm that under drought-prone and moderately humid climatic conditions, recultivated soils
on excessively wet, drained land require irrigation only after the maximum yield is achieved.

Based on reclamation experiment, it is noteworthy that thedrainage network for wet soil can be
used in both open and closed forms for vegetable crops on drained soil. The experiment demonstrated
that removal of excess moisture and the application of agrotechnological processesalters the soil’s water
regime. As a result of this process,the water regime differs between the virginsoil and the arable land
where organic fertilizer (manure) is applied. A clear increase in vegetable crop yields is evident.
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