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Aplicarea nămolului orăşenesc a creat condiţii favorabile şi pentru sintetizarea grăsimii 
brute în seminţele de floarea-soarelui. La aplicarea lui indiferent de doză, conţinutul de grăsime 
brută a fost mai mare în comparaţie cu martorul. Un conţinut mai înalt de grăsime brută (47,09 
%) s-a obţinut la aplicarea nămolului orăşenesc în doză de 23 t/ha, echivalentă cu N170. Apoi 
urmează doza de 46 /t/ha şi 92 t/ha, echivalentă cu N 340 şi N680.  

Aplicarea nămolului orăşenesc a contribuit semnificativ la majorarea cantităţii de proteină 
brută recoltată de la un hectar (tab. 4). Cel mai înalt spor total de proteină recoltată s-a căpătat la 
aplicarea nămolului orăşenesc în doză de 92 t/ha, care a constituit 575 kg/ha în medie pe trei ani 
sau 72 %, urmat de doza de 46 t/ha, care a constituit în medie pe şase ani 1140 kg/ha sau 53%. În 
profilul dozelor aplicate s-a constatat de asemenea, că mai înalţi indici de calitate au format şi au 
acumulat dozele mici de nămol, comparativ cu cele mari. 

 
CONCLUZII 

 Aplicarea nămolului orăşenesc în doze sumare de 41 – 82 t/ha echivalente cu conţinutul de 
azot 170 şi 340 kg/ha, pe parcursul a şase ani a asigurat sporuri specifice de recoltă în unităţi 
cerealiere de 174 şi 92 kg/t în medie 133 kg/t. 

 Îngrăşămintele aplicate au contribuit la sintetizarea şi acumularea proteinei brute în 
producţia vegetală. Sporul în cantitatea recoltată de proteină brută în şase ani a constituit la 
aplicarea dozei de 23 t/ha - 44 %, la doza de 46 t/ha - 53 % şi la doza de 92 t/ha - 72 %. 
Îngrăşămintele aplicate au contribuit şi la majorarea conţinutului de gluten (2,0-3,6 %) în 
boabele de grâu de toamnă şi grăsimei brute (2,9-3,1 %) în seminţele de floarea-soarelui. 

Calculat pe unitatea de nămol încorporată, s-a constatat, că doza de 23 t/ha s-a recuperat cu 
recolte mai înalte şi indici calitativi mai reuşiţi, comparativ cu doza de 46 şi cea de 92 t/ha. 
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Abstract: Estimation of erosion risk of soils and lands is necessary to predict their possible 

degradation and develop measures to prevent erosion. Such an assessment is important for 
solving the problems of the restoration of eroded soils, since it is necessary to provide for the 
potential energy of erosion processes, which can be manifested even in the presence of erosion 
control measures and in the remediated areas. This article discusses approaches to assessing the 
dangers of linear and planar soil erosion on the ordinary chernozem. The article deals with the 
issues of understanding the structure of soil erosion processes and formulas for calculating the 
velocity of water currents in artificial drain basins and their erosion-safe directions on the natural 
relief. The main principles for calculating the velocities of water currents in artificial drain basins 
and their erosion-safe directions are given. This article presents the synthesis of the information 
from published sources regarding the peculiarities of the soil cover and the erosion process on 
the ordinary chernozems. 

Key words: artificial drainage basins, artificial rain, calculation the intensity of the surface 
leakage, ordinary chernozem, Negrea locality, potential erosion, volume of liquid spills. 
 

INTRODUCTION 
Soil degradation is a combination of processes leading to a change in the function of the 

soil as an element of the natural environment, quantitative and qualitative deterioration of its 
properties and regimes, and a decrease in the natural and economic value of land. At the same 
time, natural and economic value is understood as the quality of land, determining the nature and 
effectiveness of their use, the participation of soil cover in ensuring the functioning of 
ecosystems (including agro-ecosystems) and the existence of natural landscapes [1, 9, 12, 13, 16, 
20, 23, 27, 29 and 37]. 

Annually, the areas of eroded soils increase on arable land by 0.4-0.5 million hectares. 
From 50 to 100 thousand hectares drop out of arable land annually due to the growth of ravines. 
The length of ravines is > 1 million km with an area of 15 million hectares. The processes of 
flushing of soils and ravines are intensified as a result of compaction of soils with heavy 
agricultural machinery. On heavily compacted soils, harvest reduction reaches 50 %. 

Particular attention should be paid to the fate of ordinary chernozem, which in the past was 
considered one of the most fertile soils in the world, badly damaged by mismanagement. This is 
only 7 % of the total area, but it houses more than 40 % of the entire arable land and produces 
about 80 % of all agricultural products. Ordinary chernozems have already lost 25 % of humus. 
Damage to ordinary chernozems, especially strongly affects the fertility of soils of arable land in 
general [7, 10, 15, 17, 26, 28, 32, 34 and 37]. 

 
MATERIALS AND METHODS 

Large areas of ordinary chernozems are washed away. In some places, the flushing reaches 
such a level that horizons of the rock that are almost deprived of fertility leave the surface 
instead of the humus horizon. In vast spaces, the upper, most fertile layer of ordinary 
chernozems is demolished during dusty storms, and shafts of this layer, up to several meters in 
height, accumulate near forest strips. 

The data cited point to the need to take into account the conditions for erosion processes to 
prevent possible soil degradation. For these purposes, it is necessary first of all to propose 



 

432 
 

indicators and criteria for assessing erosion. In the international project UNEP [22, 31, 32, 34, 
35, 36] it is recommended to assess the erosion state in three aspects: 

Condition: Percentage of erosion on the surface; type of erosion; outcrops of the subsoil, 
the area occupied by ravines; thickness of soil; deposits on the dams, % per year. 

Degree of manifestation: transfer of fertile land to erosion-hazardous (marginal) 
categories, % of the area per year; volume of loss of sand deposits, t/ha per year; an increase in 
the area of eroded soils, % of the total area of productive land; loss of soil root layer; annual 
revaluation of the state. 

Danger of manifestation: slope, %; potential loss of soil, t/ha per year. 
The listed indicators characterize in detail the phenomena and processes of erosion. 

However, the task of further improving the assessments should be, first, the development of 
quantitative criteria for comparing situations that change over time in order to determine the 
significance of the changes that are taking place. Secondly, taking measures to assess the state, 
degree or risk at any given time [2, 7, 8, 10, 11, 14, 18, 21, 27, 29, 30 and 33]. 

Erosion-safe called such areas of cultivation of land, for which furrows that appear because 
of cultivation, there will be no accelerated erosion. To design an erosion-safe spatial arrangement 
of the boundaries of agricultural fields and drainage gutters, it is expedient to calculate the 
information spatial fields of the vector of erosion-safe directions of water flows [1, 6, 16, 19, 23, 
25, 28, 30, 33, 34, 36 and 37]. Vector lines of erosion-safe working slopes determine such fields. 
The main parameter of this field is the angle φ between the direction of the maximum slope and 
the permissible direction of the land cultivation.  

Using the symbols of figure 1, we define the slopes of the slope in different directions [7, 
16, 21 and 36]: 

 
α – tilt angle; ВЕ, DC – segments of horizontals, m; BD – segment runoff lines, m, AD – its horizontal position, m; 
АВ – horizontals section, m; АС - horizontal slope line in the direction φ, m. 

Figure 1. The derivation of the relationship between the slopes of different directions 
 
Thus, the slope in the direction of φ is related to the slope of the slope by the dependence [7, 16, 
21 and 36]: 

Jφ = J·cos φ,     
Where: J = tg α; Jφ = tg αφ 
Considering this dependence, the Chezy-Manning formula takes the form [7, 16, 21 and 36]: 

   
Where: vн - not blurring the flow rate of this soil, m/s, which in this case must be achieved by 
selecting the appropriate value φ; 

R - hydraulic flow radius provided the maximum filling of the basin with water, m. 
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As can be seen from figure 2, the calculation of φ is complicated by the fact that artificial 
furrows and hollows are formed parallel to the slopes, and the surface of water flows tends to a 
horizontal level.  

 
αφ – angle of inclination in the direction φ; h – depth of hollow; AB = B1, DC = B2 - top width 

and the bottom. 
Figure 2. The parameters of the furrow 

 
As a result, there is a distortion of the hydraulic furrow radius, which depends on the slope 

of the slope and the orientation of the furrow on the slope. Such a distortion is taken into account 
in calculations of φ for cross-sections of the furrow at the points of the regular network by 
successively solving the equations [7, 16, 21 and 36]: 

 

  
The symbols in these formulas remained unchanged. The problem is solved by successive 

approximations. First, φ is assigned a deliberately large value, for example, φ0 = 890. Calculate 
the value of φ1 sequentially using formulas. If Δφ = | φ0 - φ1 | > ξ, where ξ is an admissible error, 
then the calculations are repeated starting from formula. In this case, the value of φ1 is 
substituted into formula, and so on, until the difference, Δφ becomes admissible. In practical 
calculations, ξ = 0.01 radian [7, 16, 21, and 36]. 

The maximum velocities are acquired by concentrated water currents, for which the 
primary channel is the artificial furrow or the shaft, which appeared due to the specific 
cultivation of sloping lands. 

The algorithm can be applied to a furrow of an arbitrary cross-section. 
The maximum possible speed of the water flow in the basin of a given direction on the 

slope is calculated by formula. In this formula, the hydraulic radius is defined as follows. First, 
the slope of the slope (J) is calculated at the point of the cross-section of the trough, for which 
the R and the slope in the direction of the trough (Jφ) are determined. 

Further calculations are carried out in the following sequence [7, 12, 13 and 21]: 
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After this, using these formulas, calculate the hydraulic radius and determine the maximum 
speed of the water flow from ender formula. 
Formulas for the prediction of soil washout  
Among the wide variety of mathematical models of flushing, the universal US soil loss equation 
(USLE) occupies a special place, which, in addition to the more advanced variant known as 
RUSLE, is still widely used for forecasting soil erosion in many countries [7, 16, 21, and 36]. 
The USLE model has this general form: 

A = R·K·L·S·C·P,  
Where: A – ground washout module, t/hа year, and many of them are factors: 
R – erosive properties of rain;  
K – pliability of soil erosion, t/ha/year; 
L – slope length; 
S – steepness of the slope, ; 
C – vegetation and crop rotation; 
P – effectiveness of anti-erosion measures. 
To calculate the mutual influence of the relief factors L*S in the Gosstandart [7, 11, 12, 13, 21], 
the formula: 

L*S = L0.5(0.0011*S2 + 0.0078*S + 0.0111)  
 

Other factors are considered using reference data as constants at the local territorial level of 
detail coefficients [12, 16]. 

To calculate the soil washout modules on complex slopes, using this formula, the 
correction factors for equal slope segments are used as multipliers, which are given in Table 1.1 
[12]. Since even elementary slopes often have a complex shape, and the drainage lines that limit 
them are not parallel, the question arises as to the length of the slope (L) and its individual 
lengths of the same length. The length of the slopes should be determined by the formula [7, 12, 
13, 21]: 

 
Where 
Lj - length j elementary slope (ЕС), m; 
Fi – area, m2;  
bi – width of bottom side і elementary information cell (EIA), m; 
mj - the number of such cells within j elementary slope. 

In this case, the elementary slope is a part of the slope bounded by adjacent drainage lines, 
and the elementary information cell is a quadrilateral bounded by neighboring horizontals and 
drainage lines. 

Table 1. Correction factors for the calculation of A for 5 equal length segments of the slope length [12] 
Sequence number of the segment from the watershed 

to the baseline of the slope Coefficients 

1 0.45 
2 0.82 
3 1.06 
4 1.25 
5 1.42 
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RESULTS AND DISCUSSIONS 
The degrading effect of soil erosion is not limited to removing fertile layers and worsening 

of its physical, chemical, hydrological and biological properties [5]. 
The results of the pedological researches carried out in Negrea locality allow the 

elaboration and implementation of an argumentative scientific project to reduce the unfavorable 
consequences of the degradation processes of the ordinary chernozem in the hill area of the 
Middle Prut [3, 4]. 

In the process of carrying out the detailed mapping of the ordinary chernozem, it has been 
established that the microterase of the slopes under the multiannual plantations and other anti-
erosion measures in the past of the total use of the territory under vines and orchards has led to 
the decrease of the soil washing processes on the slopes. The passage of land to arable land 
without measures to combat erosion increased fertile soil losses on slope lands by comparing 
data according to the classification given in Table 2 [15]. 

Table 2. Classes of surface erosion hazard for arable land prone to erosion [15] 
Name Land losses estimated (t/ha/year) 

- absent ≤ 1 
- poorly 2 – 5 
- moderately 5 – 15 
- strongly 15 – 30 
- very strongly ≥ 31 

The researches revealed that the ground cover pedagogy on the territory of Negrea locality 
is formed mainly of ordinary chernozems with different degrees of erosion and soft and delluvial 
soils typical of arable land. It was found that arable lands occupy 87.3%, landslides - 12.7% of 
the total area of studied territory. The complexity of the soil cover is due to the predominance in 
its structure of soils with different degrees of erosion that occupy 83.1% of the total area. 

As a result of soil erosion after 40-45 years, they lost from the initial thickness of the loose 
layer as follows: poorly eroded - 6 cm; moderately eroded - 11cm; strongly eroded - 19 cm. 
Therefore, the main soil degradation factor is surface and deep-water erosion. 

 In this paper are also presented the data on leakage control plots of turbulence under the 
influence of artificial rain of a certain intensity. The amount of water drained from the plot was 
determined by the volumetric method. According to the data obtained, depending on the degree 
of soil erosion, the leakage coefficient increased from 0.06 - 0.12 at the beginning of the 
observations to 0.39 - 0.52 at the end of them. 

For the poorly eroded soil the losses were 9.3 t/ha, the moderately eroded 12.8 t/ha, 
increasing up to 22.2 t/ha in the soil with a high degree of erosion. Therefore, the permissible 
limit of soil losses is over 1.6-3.7 times. A practical conclusion follows from this finding: 
technological processes of preventing and / or combating soil erosion within the receiving basin 
have to be differentiated and correlated with the intensity of the erosion process [3, 4]. 

Liquid and solid spills in soils with different erosion rates were determined in the field on 
control plots of 3 m2. On these plots simulated artificial rains of certain intensity with a portable 
aspiration device (Figure 3). 

The artificial water supply was carried out from the 3000 liter tank. The duration of the 
artificial rain was 30 minutes, with an intensity of 2 mm/min. A control of water has been 
connected to the sprinkler in order to maintain a stable flow rate of 6 l/min. The amount of water 
drained from the plot was determined by the volumetric method. The amount of washing soil 
was estimated by determining the turbidity of samples taken every 5 minutes over the balloon 
with a volume of 500 cm3. 
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The amount of washed pedolite from the 
slopes is sedimented within the boundaries of the 
receiving basin in the form of cumulus soils and 
irreversibly lost. It has been established that about 
1.1 million tonnes of fertile soil with a medium 
humus content of about 2.5% were lost from the 
surface of 283 ha of land irreversibly in historical 
aspect. 

It appears that about 3.9 thousand t/ha of 
humiferous soil [3, 4] were lost from each hectare 
affected by erosion on an irreversible average. 

The surface leakage intensity detects 
sensitive changes during artificial rain. According 
to the data obtained, depending on the degree of 
soil erosion, the leakage coefficient increased 
from 0.06 - 0.12 at the beginning of the 
observations to 0.39 - 0.52 at the end of them. 
Between the values of the drain coefficient and the 
infiltration, velocity of the rainwater there is an 
inverse correlation. Thus, the infiltration rate 
decreases from 1.77 - 1.88 mm/min at the 
beginning of the rain to 1.18 - 0.97 mm/min at its 
end. 

Ordinary chernozems investigated with 
varying degrees of erosion differ essentially from 
the turbidity of the leakage. From the presented data it results that the medium eroded soil 
turbidity was 41.22 g/l, the soil with moderate degree of erosion 48.47 g/l and the strongly 
eroded soil 73.28 g/l. It is worth mentioning that the values of the leak turbidity decrease 
essentially over time, irrespective of the degree of soil erosion. The highest leakage load with 
washed earth material is recorded at the incipient phase. Towards the end of the artificial rain, 
the turbidity of the spills decreases in the middle by about 24% [3, 4]. 
 

CONCLUSIONS 
Annually, the areas of eroded soils increase on arable land by 0.4-0.5 million hectares. 

From 50 to 100 thousand hectares drop out of arable land annually due to the growth of ravines. 
The length of ravines is > 1 million km with an area of 15 million hectares. The processes of 
flushing of soils and ravines are intensified because of compaction of soils with heavy 
agricultural machinery. On heavily compacted soils, harvest reduction reaches 50%. 

Ordinary chernozems have already lost 25% of humus. Damage to ordinary chernozems, 
especially strongly affects the fertility of soils of arable land in general. Because of soil erosion 
after 40-45 years, they lost from the initial thickness of the loose layer as follows: poorly eroded 
- 6 cm; moderately eroded - 11cm; strongly eroded - 19 cm. Therefore, the main soil degradation 
factor is surface and deep-water erosion. 

In this paper are also presented the data on leakage control plots of turbulence under the 
influence of artificial rain of a certain intensity. The amount of water drained from the plot was 
determined by the volumetric method. According to the data obtained, depending on the degree 
of soil erosion, the leakage coefficient increased from 0.06 - 0.12 at the beginning of the 
observations to 0.39 - 0.52 at the end of them. 

It is worth mentioning that the values of the leak turbidity decrease essentially over time, 
irrespective of the degree of soil erosion. The highest leakage load with washed earth material is 
recorded at the incipient phase. 
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For the poorly eroded soil the losses were 9.3 t/ha, the moderately eroded 12.8 t/ha, 
increasing up to 22.2 t/ha in the soil with a high degree of erosion. Therefore, the permissible 
limit of soil losses is over 1.6-3.7 times. 

The water permeability of the ordinary chernozems is maximal at the not eroded 
chernozem and decreases gradually depending on the degree of soil erosion, being the smallest 
for the eroded ordinary chernozem. The increase in the degree of erosion of soils worsens their 
physical properties, which influence water permeability; aggregates hydraulic conductivity 
decreases and the resistance of the structural compaction of arable and posts. 
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Abstract: In the last years, the issue of the protection of varieties as an intellectual 
property on the territory of the Republic of Moldova is of great importance. And since the 
Republic of Moldova has very few own fossil energy resources, the problem of using renewable 
energy sources has been and remains very current. 

For biomass production on an industrial scale, it is necessary to select, improve and 
implement energy crops that use to the maximum the active photosynthetic solar energy during 
the vegetation period, accumulate a considerable quantity of dry substances with optimal and 
reduced founding, maintenance, harvesting and processing costs. 

At present, about 100 species of plants are identified in the Botanical Garden and which 
can be used for the production of various types of biofuel. The species Miscanthus giganteus was 
highlighted among them, which is a perennial herbaceous plant and can be kept on the same field 
for more than 15 years. It is vegetatively propagated by pieces of rhizomes or plantlets produced 
by tissue culture (seedling). The plantation of Miscanthus is placed on deep-cultivated, 
waterlogged soils. 

In accordance with the variety examination procedure approved by the Law on the 
Protection of Plant Varieties, a National Test Guidelines for Giant Miscanthus, which meets the 
most important biological and physiological developmental features, has been developed for the 
Republic of Moldova. 

Key words: energy crops, miscanthus giganteus, biological peculiarities, testing 
varieties at DUS 

 
 
 


