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Abstract: The actuality of the article addressing current concerns in adopting sustainable farming systems is justified 
by the widespread expansion of soil degradation and deterioration. These aspects have led to the need to increase research 
into the improvement and extension of soil conservation systems in different pedoclimatic conditions (Carter, 2005; Gus 
et al., 2008). The maintenance or introduction of new technological systems must be consistent with the principles of 
sustainable development, equity and ambitial space, ensure the possibility of development and progress and correspond to 
existing realities (Cerbari et al., 2015, Jitareanu et al., 2009; Rusu et al., 2008). Given this state of affairs, we considered it 
absolutely necessary and appropriate to propose and approach systems for improving, preserving and capitalizing the soils 
in the hillsides of the Central Moldovan Plateau by establishing sustainable culture technologies and adopting conservative 
work systems of the soil (Cojocaru, 2016). In order to achieve efficient and stable productions, measures are needed to 
improve the physical, chemical and biological characteristics of soils and reduce erosion risk (Cerbari, 2011).
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INTRODUCTION

The shift to intensive farming and the use of chemicals (fertilizers and pesticides) on scale has had 
unpredictable consequences, contributing decisively to the degradation of soils and waters, and nature in 
general. Degradation of the productive capacity of soils due to agricultural overexploitation over the last 50 
years has been manifested by the intensification of erosion processes through landslides, humus deficiency, 
mobile phosphorus deficiency, salinisation and solonization, portions with periodic excess humidity, clogging 
depressions, erosion of its fertile layers The small and very low reserve of humus in soils is the key issue in the 
development of sustainable agriculture. Soils with humus deficiency account for 40.5% of the arable land. There 
is a risk that the humus content in arable land will decrease in the coming years, which will substantially affect 
the physical, chemical and soil microbiodiversity qualities. Exhaustion of mobile phosphorus reserves in the 
soil can be mainly covered by phosphatic fertilizers. Soils with phosphorus deficiency occupy approximately 
28.8% of the arable land (Andrieș et al., 2004; Cerbari, 2011). Lack of fertilizers makes the weight of these land 
categories and harvest losses increase. Water erosion is present on all sloping surfaces, and the intensity of the 
process is influenced by many factors, including slope slope, slope length, petrographic composition and land 
use have a major influence in denuding the relief of the Central Moldavian Plain. 

On clay slopes with inclines exceeding 4-50, the soil is heavily eroded, and the Sarmatian clays and clays 
appear up to date. The up-to-date appearance of the clays leads to the formation of poverty that is highlighted 
during dry periods, in the form of whitish spots. The eroded materials are deposited in sectors with attenuated 
slopes, plains and rivers, whose turbidity reaches very high values, up to 2.5-5 g/l (Cerbari, 2011; Cerbari et al., 
2015). 

Often, surface erosion is associated with deep erosion or even landslides. Although the erosion resistance 
of the chernozem soils prevalent in the area is higher than other soils, surface erosion is the most widespread 
process in the Moldavian Plain, and in areas where the humus accumulation horizon has been removed, the 
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erosion rate is stresses a lot (Jităreanu et al., 2009). In the Central Moldavian Plain, different conditions of relief, 
climate and vegetation have led to the formation of a variety of soils from typical chernozems to brown soils 
(podzol). 

The fragmentation and diversity of the reliefs that occur in the Central Moldavian Plain, represented by 
plateaus, slopes and valleys, affected by slope processes or the microclimate of the ponds, led to the formation of 
a variety of soils. Solification rocks, represented by loessoid deposits, meet on plateaus, slopes and terraces, on 
which typical and delluvial chernozems have been formed (Guș et al., 2008). A large spread on some plateaus, 
interfluves and slopes have the clay on which the typical, delluvial chernozems and gray soils have formed. 

On slopes affected by erosion and landslides predominates the clay, on which eroded Cambodian erosions, 
lacquers were formed Carter, 2005). 

Salivar marinas appear as lenses on the slopes; on these rocks were formed the salinized soils, such as 
solones, solonceacs and salinized lacquers, which in the South of the South Moldavian Plain, occupy about 11% 
of the area. The morphological, physical and chemical properties of the main soil types are presented in the 
following soil unit datasheets (Cerbari, 2011).

MATERIALS AND METHODS

A particular peculiarity of the soil cover in the Negrea locality of the Central Moldavian Plain is the 
predominance of the ordinary chernozems in its structure. Dominant are the ordinary semi-carbonate 
chernozems and weakly carbonate of varying degrees of erosion, silty and clay loam. All the soils are sloppy as 
a result of their recent or previous use as vineyards. Because of the sloppy return of genetic horizons, it is often 
characterized by higher humus content in the underlying (underneath) post-sloppy than in the recent land 
(Cojocaru, 2016).

Ordinary chernozems are the only subtype of soils spread across the studied fields (Fig. 1).

Figure 1. The ortho-photo map of the soils investigated in the Negrea village.
* 202 m - altitude of the landmark.

The research data base on soil characteristics will provide the opportunity to plan and implement the 
necessary measures for the protection, sustainable use and enhancement of the fertility of the investigated land.

RESULTS AND DISCUSSIONS

The main anthropogenic factors of degradation of the soil cover are the maximum traction of the land, 
the cutting of the forest strips, the agricultural work along the slope, the incorrect networking of the roads, the 
insufficient protection of the vegetated carpet soils, the exaggerated share of the cultures in asolaments, the 
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compaction of soils with heavy mechanisms, the non-observance of anti-erosion agrotechnics (Andrieș et al., 
2004; Caravaca et al., 2004).

The agricultural activity, without taking into account the particularities of the soils, the relief, leads to the 
continuous decrease of the fertility of the lands and their degradation. The intensity of agricultural activities in 
different periods, for different uses, is different in qualitative and quantitative terms and is very varied.

Ordinary chernozems, in terms of physical, hydrophobic, chemical and trophic properties, are part of the 
best soils category. They are good soil for all agricultural crops in the Central Plateau area of the Republic of 
Moldova: field crops, legumes, vegetables, perennial herbs, vineyards, trees etc.

Although they have very good qualities due to the semi-favorable rainfall regime (dry season, especially in 
summer) the main problem of agriculture in this area is the water supply of crops (Nour et al., 2004). 

So far, the technology of growing crops on slopes with varying degrees of inclination differs from that 
used on horizontal land with non-eradicated soils. For example, land work along the slope causes the loss of 20-
30 percent of torrential precipitations with surface spills. In the case of 30 mm precipitation on the soils of the 
slopes, 90-150 m3 of water per hectare are lost. The damage to wheat harvest is 1.5-2 q/ha.

Concentrated leakage also damages seedlings. Erosion through drowning comprises 40-50 percent of the 
field of demonstration fields. Leakage caused by abundant atmospheric precipitation destroys the soil, disrupts 
the root system of plants. Annual fertile soil losses are tens of tonnes per hectare.

As a result, annual losses of nitrogen, phosphorus and potassium, due to erosion, often exceed the amount 
of fertilizer incorporated. Deep soil from the slopes is deposited at their foot, in the valleys, ponds and rivers 
(Aринушкина, 1970; Кауричев, 1980).

On the researched lands were found common semi-carbonate and mild carbonate chernozems, spread in 
the altitude range of 100-200 m.

All the soils in the Central Plateau area are sloppy because of their recent or previous use as viticultural 
plantations. Because of the return of the sloppy genetic horizons, it is often characterized by higher humus 
content in the underlying (underneath) post-sloppy layer than in the recently arable one. 

The not eroded ordinary chernozems from the researched area, highlighted in field no. 1 have profile type: 
Ahp1-Ahp2-Bh1-Bh2-BCk-Ck.

The main restrictive factors of the productive capacity of chernozems in the field are erosion, 
dehumification, gradual decrease in the content of plant nutrition elements, unreasonable exploitation and 
inadequate soil work, drought.

According to Table 1 data, soils of different degrees of erosion in the field are characterized by the following 
humidity profile thicknesses with a humus content of more than one percent: not eroded - > 90 cm; poorly 
eroded - 70-90 cm; moderately eroded - 50-70 cm, strongly eroded - 30-50 cm.

Table 1. Modification of some chemical properties of ordinary chernozems spread
on the territory of Negrea village

Horizon and depth 
(cm)

C : N Mobile forms (mg/100 g of soil)
P2O5 K2O

Not eroded ordinary chernozem
Ahp1      0-20 10,8 2,0 38
Ahp2     20-32 9,7 1,5 25
Ahd       32-52 10,7 1,2 20

Poorly eroded ordinary chernozem
Ahp1       0-21 10,1 1,9 28
Ahp2      21-35 8,9 1,9 18
Ahd        35-53 9,1 1,7 16

Moderately eroded ordinary chernozem
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ABhp      0-21 10,6 1,9 17,0
ABhd1   21-48 10,7 1,7 13,0
BCk1     48-65 10,6 1,5 12,5

Strong eroded ordinary chernozem
ABhp       0-20 10,7 1,9 19,5
ABhd      20-40 11,0 1,6 13,0

Erosion is the main factor of soil degradation on the fields of the investigated fields. The eroded soils are 
different from those not eradicated by decreasing the thickness of the humerus profile and the humus content.

Remediation to a certain extent of the poor water regime can be done by applying a specific agrotechnology, 
which should lay the groundwork on the soil immediately after harvesting, clean and loose soil maintenance, 
sowing at the optimum time, herbicide, repeated sowing etc.

As a result of grubbing up of multiannual plantations and their use in arable land, an increase in erosion 
and dehumidification processes is observed.

The basins of the receiving basin are characterized by low total phosphorus content - 0.09-0.12% in the 
whole profile and 0.08-0.09% in the eroded ones.

According to the mobile phosphorus content, the soil of the receiving basin is considered to be mild to 
moderate provided for the optimal nutrition of the crop p lants.

The content of mobile potassium in the arable soil of the studied soils ranges from 25-38 mg/100 g of soil 
for non-eradicated and poorly eroded soils (optimum assurance) and 17-20 mg/100 g of soil for moderately and 
heavily eroded soils (moderate assurance) .

In conclusion, it can be concluded that as a result of erosion, the soil of the receiving basin lost from 20 to 
60-80% of the thickness of the humerus profile, the humus content in the arable layer decreased from 3.00-3.50 
% for non-eroded and poorly eroded soils up to 1.00-2.00% for heavily and very heavily eroded soils.

Erosion leads to a sudden decrease in soil fertility and their worthiness. At the same time, the content of 
nutrients was also reduced. Soil production capacity is steadily decreasing.

The weighted average of the creditworthiness of agricultural land of the receiving basin is currently 55 
points (average productivity).

It has found that the erosion process on the studied soils causes the loss of large amounts of fertile soil each 
year. Depending on the annual erosion rate, the following average soil quantities are washed from the surface 
of one hectare: very poorly eroded - up to 5 t/ha; poorly eroded - 5-10 t/ha; moderately eroded - 10-20 t/ha; 
strongly eroded 20-30 t/ha; excessively eroded 30-40 t/ha.

CONCLUSIONS

1. Experiments were located within the perimeter of the village Negrea, Hincesti district, from river 
hydrographic basin Lapusna. There have been considered for the study four main profiles of ordinary chernozems 
with different degree of erosion characterized the type of profile.

2. Diversitatea condiţiilor de relief, rocă, şi de utilizare agricolă, condiţionează formarea pe teritoriul 
bazinului de recepţie „Negrea” a unui înveliş variabil şi complex de sol, în componenţa căruia predomină 
cernoziomurile  obişnuite desfundate de diferit grad de eroziune (83 %).

3. Particularităţile climei, în special, caracterul torenţial al ploilor în anotimpurile calde, neomogenitatea 
structurii geomorfologice a teritoriului, gradul moderat de fragmentare a reliefului, predominarea totală a 
rocilor sedimentare, îndeosebi a derivatelor depozitelor cuaternare loessoidale cu cele aluviale pliocene, cu 
caracter friabil, creează condiţii favorabile pentru manifestarea eroziunii prin apă; alternarea rocilor parentale 
cu straturile de argilă fină și nisipuri în partea inferioară a bazinului favorizează alunecările de teren

4. It has found that the erosion process on the studied soils causes the loss of large amounts of fertile 
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soil each year. Depending on the annual erosion rate, the following average soil quantities are washed from the 
surface of one hectare: very poorly eroded - up to 5 t/ha; poorly eroded - 5-10 t/ha; moderately eroded - 10-20 
t/ha; strongly eroded 20-30 t/ha; excessively eroded 30-40 t/ha.

5. La general, condiţiile climatice și însușirile fizice și chimice ale solurilor cercetate sunt favorabile 
pentru creșterea plantelor de cultură, în deosebi pentru fondarea viilor și livezilor; particularitatea limitativă a 
acestora este vulnerabilitatea preponderent mare a solurilor la procesele de eroziune.

6. Depending on the degree of erosion, soil fertility decreases in the following way: very poorly eroded - 
by 10 percent; poorly eroded - by 20 percent; moderately eroded - by 40 percent; strongly eroded - by 50 percent.
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