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Aunomayus. /Jana xapaxmepucmuxa annoguanvhuix nous Huowcnezo /Jnecmpa Monooswl. JJannsie nouesbl omaudaiomcs: 6blcOKOl
0U02eHHOCMBIO, CIOUCTNOCIBIO, HATUYUEM NOSPEOEHHBIX 2YMYCOBbIX 20PUOHMOS. B 3asucumocmu om npoyecca no48000pa3oeanus
no0pazo0ensaiomcs Ha  Cledyiowux nNOOmunvl: c1abopazeumoie, MunuyHsle, NOIyO0I0MHble U boaomHuble. /s paspabomru pekomeH-
0ayuil nO CenbCKOXO3AUCTBEHHOMY UCNOIb308AHUI) U YIIYUUEHUIO CEOUICME ANIIBUALLHBIX NOUE HA PeCUOHATIbHOM YPOBHE, He0OX0-
OUMbL CBEOEHUsL O 2PAHUYAX PACHPOCMPAHEHUs CBOUCME NOYE, NOUBO0OPAVIOWUX NOPOO U SPYHMOBbIX 800, OCHOBAHHBIX HA ClU-
CMEMHO-TAHOWADMHOM NOOXO0O0e.

Abstract. The characteristic of alluvial soils of Lower Dniester River of Moldova is presented. These soils are characterized by high
biogenicity, layering, and the presence of buried humus horizons. Depending on the process of soil formation, they are divided into the
following units: weakly developed, typical, semi-swamp and swamp. The recommendations for agricultural use and improvement of
alluvial soils properties, at the regional level, information on the limits of the distribution of soil properties, soil-forming species and
groundwater, based on the system-landscape approach, is necessary.

Knrouesvie cnosa: annosuanvhvle noussl, KIAcCUGurayus nous, Mopghomempuieckue noKa3amenu, 21eegolii 20pU30HM.
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The spatial environment within the main landscape components have formed and exist without human
intervention is a natural landscape. Therefore, the landscape approach in the study and forecasting of terri-
torial development in order to optimize nature management is becoming increasingly important. Anthropo-
genic impact on the natural landscapes is constantly growing, which leads to negative changes in the envi-
ronment [8].

In conditions of the soil cover degradation and climate global warming, the food security of Moldova
can only be ensured by expanding the areas of irrigated soils. The most suitable areas for the development
of irrigated agriculture are the lands in the river meadows with alluvial soils (alluvisols). On the territory of
Moldova, within the agricultural lands, the alluvial soils occupy the surface of about 117 thousand ha and
are the main object for the development of irrigated agriculture, as they can be easily provided with water
through irrigation [2, 9]. In this case, a major interest for the expansion of irrigated agriculture is the alluvial
soils of the Lower Dniester meadow.

The concept of alluvisols (alluvial soils) includes soils formed from alluvial material or on the alluvial
deposits that receive or have recently or in the past received fresh material at regular intervals, a fact reflected
by the stratification or irregular decrease with depth of the organic carbon content, or which remains at over
0.20% up to a depth of 125 cm; alluvial material must be present starting from the first 25 cm from the
surface [4, 7].

Alluvial soils are mainly defined by a weakly or moderately evolved Am horizon with a thickness
greater than 20 cm, followed by parental material consisting of alluvial, alluvial-lacustrine or recent lacus-
trine deposits, of any texture. These soils are formed under conditions of more or less regular overflows of
running water. In the intervals between overflows, the manifestation of solification (soil formation process)
is possible, the intensity of which is all the greater, the longer the time that has passed since the last overflow.
In meadows or meadow parts of river, out of the influence of overflows or flooded only at large time inter-
vals, solification advances, leading to the transformation of fluvial soils (fluvisols), which are poorly or
moderately evolved soils, into evolved alluvial soils (humic or deep humic), [6].

Alluvial soils, as a result of extremely different conditions regarding the duration of solification man-
ifestation, the climate of the area, the origin of the alluvial deposits, their texture and composition, the depth
and mineralization of the groundwater, are characterized by a very large variation in properties and structural
composition. Depending on the type of profile and the features of the horizons, the following upper-level
alluvisols units are separated: poorly developed, typical, semi-hydric, hydric [3].

Poorly developed alluvisols have a profile of the following type: AC - 1C - 2C - 3Cg. They are spread
in the meadows of the Prut and Dniester rivers on young, recent or current relief units (minor beds), which
carry out intense actions of transporting and depositing the material. Weakly evolved alluvisols, formed on
homogeneous deposits have a uniform texture, and those formed on inhomogeneous parent material have a
contrasting texture. As a rule, these soils are unstructured. The accumulation of organic matter in these soils
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is poorly expressed. It is characterized by a small content of humus, around 1-2%, coming from the respec-
tive deposits or formed due to the organic matter resulting from the weak vegetation spread on these soils
[3, 5].

Typical alluvisols form on non-flooded meadows or on the slopes of flooded meadows at longer time
intervals. In such situations, the development of vegetation, the manifestation of solification in the formation
of a moderately evolved humiferous horizon was possible. They have the following profile: Ah - IAC - 2AC
- 1Cg - 2Cg. The thickness of the humiferous profile is 40-50 cm and more. The texture of the profile,
depending on the homogeneity of the alluvial deposits, can be uniform or contrasting. Typical alluvisols
have a poorly to moderately developed glomerular, granular or polyhedral structure. Compared to poorly
developed alluvial soils, they have a higher humus content - 2-3%.

Hydric alluvisols are spread in abandoned riverbeds or at the tail of ponds, they were formed from
alluvial deposits in the presence of groundwater at a depth of 0-30 cm from the surface for a long time. They
have the type profile: Ahg - Gr or ACg - Gr.

Semi-hydric alluvisols are widespread in riverbeds and were formed due to recent alluvial deposits in
the presence of groundwater at a depth of 50-70 cm from the surface for a long time. They have the type
profile: Ahg - 1ACg - 2ACr - Gr or ACg - ACr - Gr. The humic profile is weakly or moderately developed,
and the gleization is strongly expressed. The humus content is 1-3%.

Alluvisols are characterized by a very large variation in physical, chemical and geochemical proper-
ties. Irrigation acts differently on the quality status of alluvial soil varieties and production capacity [1]. The
alluvisols post drained swamps and irrigated for about 30 years (the study object) is widespread in the
meadow below the terraces of the Lower Dniester on the territory of the Causeni and Stefan Voda districts.
Currently, the irrigation of the post-swamp’s alluvial soils in the territory of the Copanca commune is carried
out by sprinkling with a Fregat-type irrigation installation The soils are used to grow the vegetables - dill,
carrot, onion, etc. (Fig. 1, 2).

Until the development works for irrigation were carried out, the surveyed land was swamped and
often affected by the overflows of the Dniester River. In 1985, a dike was built, which completely avoided
overflows on this land and an efficient drainage-drying system of the soils of the Lower Dniester meadow
on the territory of the commune. Currently, this drainage system ensures the permanent level of groundwater
deeper than 2 m from the land surface.

In the basis of landscape methods lies the comparative-geographical approach, the condition of which
is the obligatory presence of a topographic map characterizing the relief - the main factor in the differentia-
tion of the soil cover. Therefore, one of the simplest and at the same time effective research methods is the
geomorphological soil profile bookmarking method [5].

Fig. I - Installation used for the irrigation of dried Fig. 2 - The use of soils in the Lower Dniester
alluvial soils meadow

The profile of alluvial soils (Fig. 3). The composition of the studied irrigated alluvial soils profile is
characterized by the following type: Ahpl (0-20 cm) —Ahp2 (20-38 cm —ABh (38-57 cm) —Bhg (57-80
cm) —Abhg (80- 95 cm) —Bbhgk (95-115 cm) —Gk1 (115-135 cm) —G2 (135-160 cm) —G3 (160-200
cm).

Morphometric indices include data on the thickness of genetic horizons of irrigated alluvisols. The
average statistical parameters of the morphometric indices of the investigated soils are presented in Table.
The accuracy of the assessment of the average parameters of these indices is within 0.6-1.5%. The coeffi-
cient of variation values is within 2.9-9.5%.

In relation to the profile provenance of these soils through the sedimentation of alluvial deposits, the
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stratified composition of their profile in space and in depth is very variable. The profile of the investigated
soils is less differentiated in genetic horizons in the upper part and is characterized by buried soils and gleyic
horizons in the lower part. This is due to the fact that in the part below the terrace of the meadow, overflows
rarely occurred, and after the construction of the dikes, they were stopped.

Differentiation into more or less regular genetic horizons is observed only up to a depth of 80 cm. In
the 80-95 cm depth interval, there is an Abhg humiferous horizon, formed in another historical period. Below
this horizon is an extremely pronounced gleyic horizon with thin humiferous layers. So, the investigated soil
profile is made up of the buried post-swamp gleyic soil, very wet, located at a depth of 80-200 cm and the
contemporary soil, with a developed humiferous profile, weakly glazed in the lower part, located in the
depth range of 0-80 cm.

Fig. 3. Irrigated alluvial profile Fig. 4. The natural structure of the alluvial soils

Physical indices. The density of the investigated soils profile varies from 2.65 + 0.14 in the arable hori-
zon to 2.75 £+ 0.13 in the Bbhgk horizon. The accuracy of determining the average indices varies within the
limits of 1.86-3.03%, the coefficient of variation of the density in space does not exceed 6.1%. The apparent
density in the profile of irrigated alluvisols varies from 1.23 + 0.14 g/cm® in the arable layer, to 1.44 + 0.08
g/cm’ in the underlying layers. The arable layer is characterized by optimal apparent density values, but the
underlying arable layer is very compacted (Fig. 4).

Table. Statistical parameters of morphometric indices on alluvial soils genetic horizons

Genetic horizon and depth, cm | X | K | V. % | m | P % | n
The thickness of genetic horizons, cm

Ahpl 0-20 20 0,6 2,9 0,3 1,4 4
Ahp2 20-38 18 0,8 4,5 0,4 2,3 4
ABh 38-58 21 1,4 6,7 0,7 3.4 4
Bhg 58-79 21 L5 7,3 0,8 3,6 4
Abhg 79-95 16 1,2 7,2 0,6 3,6 4
Bbhgk 95-111 16 L5 95 0,8 48 4

The development of recommendations for agricultural use and improvement of alluvial soils, at the
regional level, information on the limits of the distribution of soil properties, soil-forming species and ground-
water, based on the system-landscape approach, is necessary. Alluvial floodplain soils should be used only
under those crops that need high moisture and do not require zonal soils with a developed profile. These are
primarily forage grasses and vegetable crops.
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Conclusions. The irrigated alluvisols of the Lower Dniester meadow are characterized by the following
properties:

- stratified profile with gleyic clayey marshy soil buried (fossil) at a depth of about 80 cm;

- the contemporary soil with a thickness of 80 cm is characterized by a homogeneous texture and a

developed humiferous profile, differentiated in genetic horizons;

- the texture is clayey on the contemporary soil profile (up to a depth of approximative 80 ¢cm) and

fine clayey on the buried soil profile;

- good structure of the arable layer, as a result of soil work, freezing and thawing in the winter period;

- the underlying post-arable layer is characterized by an unsatisfactory massive structure, as a result

of dehumification, destructuring and loss of resistance to compaction;

- the low content of carbonates on the profile and the slightly alkaline reaction ensures the normal

development of cultivated plants;

- submoderate humiferous profile of the contemporary and buried soil;

- the state of physical quality of the investigated soils can be assessed as average for the recently

arable layer and unsatisfactory for the post-arable layer.
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