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ABSTRACT

Anthropogenic impact often leads to changes in soil properties. There is an urgent need to understand the direction of these changes.
The purpose of these studies is to assess changes in the chemical properties of carbonate chernozem under the influence of various types of
land use: long-term fertilization (from 1953), long-term crop rotation, single-crop system, forest belt, fallow. With anthropic-impact

amplification some chemical soil properties are getting worse.
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Introduction

Soil is a valuable natural resource and plays a
key role in the functioning of any terrestrial
ecosystem. The human impact on soils has sharply
increased in the face of increasing intensification of
agricultural ~ productions.  Agrotechnical  and
agrochemical measures lead to changes in physical,
chemical and biological properties. Agricultural
activities such as selective growth of crops,
fertilization, tillage, pesticide, herbicide and
pollution reduce soil biodiversity (2).

Chernozems, or Mollisols in the US soil
taxonomy, are commonly equated with black earth
soils and are among the most fertile soils used in
agricultural production (4). On the territory of the
Republic of Moldova, chernozems occupy more than
75% of the territory. Agricultural lands in the
Republic of Moldova occupy an average of 75.5% of
the total territory of the country, so farming, in the
natural and economic conditions of Moldova, has a
significant impact on the soil.

Soil health indicators are divided into
chemical, physical and biological. The goal of the
research was to evaluate and compare the influence
of anthropic factors on some chemical proprieties —
the content of plants available macro elements.

Material and method

This research was conducted on the Ketrosy
(Chetrosu) Experimental Station in the Central Zone
of Moldova (Anenii Noi). This is a long-term field
experiment that began in 1950.

The soil is a Calcareous chernozem or Calcic
chernozem in the World reference base for soil
resources: light loam with 2.5-3.0% humus, 0.8-1.5
mg 100 g mobile phosphate (Machigin), 18-22 mg
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100 g' exchangeable potassium and 1.8-2.2%
carbonates in the 0-20 cm layer.

Experimental plots: 1. long-term fallow (over
30 years); 2. monoculture (winter wheat); 3. crop
rotation without fertilization from 1950 (natural
fertility); 4. crop rotation with mineral fertilizers
(N47P46 per year on variants with previous long-term
application of NgoPgKgo); 5. crop rotation with
organic fertilizers (manure 18 t ha™); 6. forest belt.

Soil samples were taken from layers 0-20,
2040, 40-60, 60-80, 80—100 cm in May (the same
term for all variants). For each sample, the following
characteristics were determined: the content of
nitrate nitrogen (NO;-N), mobile phosphate (P,Os)
and exchangeable potassium (K,0O). Nitrate nitrogen
was determined using disulfophenolic acid, mobile
phosphates and exchangeable potassium were
determined by the Machigin method (1, 3).

The crop rotation is eight-field: maize for
grain — peas — winter wheat — winter wheat — maize
for grain — peas — winter wheat — sunflower. The
crop rotation is set up in three 2 ha fields, the area of
each experimental plot is 200 m* (20 x 10 m), there
are 3 replications.

The eight-field experimental rotation was
applied after two complete cycles of ten-field crop
rotation with low doses of fertilizer. Starting from
1971, a fertilization system for the planned yield was
used: 300 kg NPK ha' of mineral fertilizers —
N120P90K90, since 1999 N90P60K(,0. Since 2005, the
after effects of fertilizers have been studied. Since
2008, the minimum dose required of mineral
fertilizers N4;P4 has been introduced. In the crop
rotation all plant residues were introduced.



Results and discussions

The highest content of nitrate nitrogen was
observed in the field protective forest belt, and this
content was higher compared to other variants even
in deep layers (figure 1). According to various
studies, under forest belts, an increase in the content
of soil organic matter is observed in comparison
with the soils of the adjacent arable land (6). Plant
residues are a source of nutrients and serve as the
energy basis for the functioning of microbiocenoses
that carry out the mineralization and immobilization
of nitrogen compounds (5, 7).
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Fig. 1 — Nitrate nitrogen content of Calcic
chernozem

The lowest content of nitrate nitrogen in the
topsoil was in the variant with growing monoculture
— 2 mg/kg, which is almost 3.4 times less than in the
variant with the forest belt. Although it is known
that the topsoil has the highest concentration
of organic matter and microorganisms. In the variant
with crop rotation and natural fertility and in the
variant with growing a monoculture, the nitrate
nitrogen content slightly increased in 20-40 cm
layers, and then decreased. Such an increase was not
observed in the variant with long-term fallow. In the
variant with the cultivation of winter wheat in the
crop rotation, the content of nitrate nitrogen was
higher than when growing this culture as a
monoculture. In the variants with fertilizers in the
crop rotation, the most nitrate nitrogen contest in the
soil was in the topsoil 5.6 mg/kg.

The involvement of soils in agricultural use
and the removal of phosphorus with yields
exceeding its accumulation in the soil profile due to
biological accumulation can significantly change the

phosphorus cycle that has developed for this type of
soil. Microorganisms play an important role in
providing plants with available forms of phosphorus
due to mineralization — converting phosphorus from
organic to inorganic forms. The introduction of a
complete mineral fertilizer also contributes to an
increase in the content of plant available forms of
phosphorus and potassium. Fertilization has a
powerful anthropogenic impact on the soil,
especially on the content of available forms of
nutrients. With mineral and organic fertilizers,
nitrogen, phosphorus, potassium, as well as organic
compounds enter the soil. They are an additional
source of nutrition for microorganisms, stimulating
the vital activity of microbes.

Effective soil fertility in relation to
phosphorus is determined by the stock of its plant
available forms. The maximum content of plant
available phosphorus in our research was in the
topsoil (0-20 cm) (figure 2). With an increase in the
depth of the soil profile, a gradual decrease in this
content was observed. The lowest content of plant
available phosphorus in the topsoil was observed in
the variant with monoculture and in the variant with
crop rotation and natural soil fertility.
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Fig. 2 — Plant available phosphorus content of Calcic
chernozem

In the field protective forest belt, the content
of plant available phosphorus was quite high in the
topsoil, but the highest content was in the variant
with the systematic use of organic fertilizers. The
application of manure causes an increase in
microbiological activity and the content of plant
available phosphorus (8). The doses of mineral
fertilizers in the crop rotation of our research were



low, so the content of plant available phosphorus in
this variant was not as high as after the application
of organic fertilizers. Forms of soil potassium
compounds differ in their availability to plants.
There is an opinion that between these forms there is
a dynamic balance. With a decrease in the more
available forms of potassium in the soil, in the
process of plant growth, these more accessible forms
are replenished at the expense of less available
forms of potassium. Exchangeable potassium is a
direct source of potassium for plants.

According to the results of our data, the
maximum accumulation of exchangeable potassium
is observed in the topsoil (0-20 cm) in the variant
with crop rotation and organic fertilizers, but in
contrast to the variant with the forest belt, this
content in variant with organic fertilizers sharply
decreased in deeper layers (figure 3).
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Fig. 3 — Exchangeable potassium content of Calcic
chernozem

The lowest content of exchangeable
potassium in the topsoil was in the variant with
monoculture and in the variant with crop rotation
without fertilization. Manure is not a significant
source of potassium, but it has an indirect effect on
increasing the content of exchangeable potassium in
the soil.

Conclusions

The highest content of nitrate nitrogen was
observed in the variant with minimal anthropogenic
impact — with the field protective forest belt. The
nitrate nitrogen content in the topsoil (0-20 cm) was
minimum in the variant with monoculture — by

almost 3.4 times less than in the variant with the
forest belt.

Long-term use of crop rotation and organic
fertilizers had a favorable effect on the content of
mobile phosphorus and exchangeable potassium in
the topsoil, but this content sharply decreased in
deeper layers.

The lowest content mobile phosphorus and
exchangeable potassium in topsoil was in the variant
with monoculture and in the variant with crop
rotation and natural soil fertility.

It is necessary to evaluate other indicators of
the ecological state of Calcic chernozem.

Rezumat

Impactul antropic duce adesea la modificari
ale proprietatilor solului. Existd o nevoie urgenta de
a intelege directia acestor schimbari. Scopul acestor
studii este de a evalua modificarile proprietatilor
chimice ale cernoziomului carbonatic sub influenta
diferitelor tipuri de utilizare a terenului: fertilizare pe
termen lung (din 1953), asolament pe termen lung,
sistem monoculturd, centurd forestierd, parghie.
Odatd cu amplificarea cu impact antropic, unele
proprietati chimice ale solului se inrautatesc.
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