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Abstract 

 
The paper emphasized the structural vulnerability of two Chernozems from Baragan Plain (P1 – non-irrigated and P2 – 

irrigated) by the aim of the structural hydrostability indicators: structural instability index (IS); soil dispersion (D - % 

g/g); structural macro-hydrostability (AH - % g/g). The analytical results showed, in P1, that the values of the 

structural instability index (IS), in the tilled layer, is high (0.74 in Ap) to very high (1.01 in Apt) and decreased to 

medium (0.48 – 0.66) in the lower horizons.  

In P2, the IS values ranging from extremely high (3.77) in the top Ap horizon to very high (1.04 – 1.58) in the deeper 

horizons; except the Am horizon, where the IS reached the minimum value (0.38) in the profile. The extremely high – 

very high values of IS showed a high risk to soil destructuration. The values of D are medium and low for AH (in THE 

tilled layer); while in P2: D values are high–medium, while AH values are very low–low, increasing with depth. At the 
microscopic level, the analytical data are clearly reflected by the micromorphological images for both soil profiles: in 

P1 the structural aggregates (as well as macrofauna coprolites) are partially (and/or totally) consumed by the 

terrophagous (and coprophagous) mesofauna – showed by their rounded shape; while in P2, the structural aggregates 

collapsed under physico-mechanical processes, due to their friability – showed by their angular shapes. The results 

showed medium–low (P1) – high (P2) vulnerability to structural degradation (in the tilled layers).  
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INTRODUCTION 

 

Chernozems are considered soils with 

low vulnerability to destructuration due to 

their high biological activity and organic 

matter content, but in the actual drastically 

change of the climate, all the terms of the 

„ecological equation‟ could also drastically 

altered.  
Specialists warn that climate change will 

have a significant impact on soil resources and 
ecosystems as a result of the increase in 
temperature and changes in the rainfall regime. For 
the Carpathian Basin, for example, severe drought 
events are predicted during this century. (Gelybo 
G., et al, 2018). 

The water stable aggregates is significantly 

influenced by the soil physical and chemical 
properties as: clay and humus contents, Ca2+, base 
saturation degree, sum of the exchangeable bases, 
soil reaction, cation exchange capacity (Manea A. 
et al., 2011).  

Soil is the main supplier of macro and 

micronutrients for cultivated plants and 

therefore the study of the changes induced by 

climate changes on fertility properties is 

necessary and timely (Karmakar R. Et al., 

2016). 
Calcium ions promote the formation of a 

stable soil structure by saturating the humus and 
forming calcium humats, which increased the 
structural aggregates cohesion; a proportion of 50 
– 80 % of Ca2+ ions from the total exchange 
capacity ensure the soil fertility, as well as the soil 

structure stability and the favorable regime for the 
water and air (Lixandru Gh. et al., 1990; Manea A. 
et al., 2011). 

The higher stability of water-stable 
aggregates means the more C protected within the 
aggregates and therefore the water-stable 
aggregates could be consider a key factor in the 
stabilization of soil organic matter in the 

Chernozems (Simansky V. and Jonczak J., 2016).  
The size and structural stability of the 

aggregates allow the appreciation of the effects 



Universitatea pentru Ştiinţele Vieții din Iaşi 

 

178 

 

produced by soil wtillageorks, organic matter 

inputs and soil erosion (Nimmo J.R. and Perkins 
K.D., 2022).  

Kolodov V.A. et al. (2019) studying the 
changes in the distribution of structural units as a 
response of humus horizons in Typical 
Chernozems to anthropogenic loads of different 
intensity reported that during „Chernozem tillage, 

unstable soil particles < 0.25 mm  formed due to 
comminution and may stick together to larger (>10 
mm) water-unstable aggregates (clods). While the 
removal of tillage loads, large aggregates interact 
with fresh organic matter, and the water stability of 

aggregates increases; at the same time, the largest 
aggregates (mainly >10 mm) tend to transform into 
aggregates of smaller sizes‟. 

„The content of agronomical valuable 
fractions (10.00 - 0.25 mm) is one of the main soil 
quality indicators and is particularly important 
because valuable fractions provide optimal 

porosity and water and air capacity of soil‟ 
(Medvedev V.V. and Cybulko W.G., 1995; 
Shein Y.V. et al., 2001; Ciric V. et al., 2012). 

Manea A. et al. (2022) showed that the 
sutied „Chernozems (from Dolj County) were 
medium-high compacted according to the packing 
density (g/cm3) values, which required loosening 
works. They also showed a high correlation 

(R2=0.955) between the compaction degree and the 
packing density (g/cm3). Also half  of  the  studied  
Chernozems  had extremely  high  –  very  high  
values  of the structural stability index. While the 
mean (5.6%) value of the structural stability index 
indicated high risk of soil to degradation‟.  

Dumitru M. et al. (2011) underlined that 

„one of the most important physical properties for 
soil fertility status is structural stability and shape 
of aggregates, which reflect micromorphological, 
agro-physical and agronomic aspects. The main 
factors influencing the structural stability are: clay 
and calcium carbonate content, quantity and 
quality of organic matter, soil management 

technologies. The structural degradation processes 
occur due to the humus content decrease, increase 
of acidity or alkalinity, irrational soil management, 
etc.‟ 

„The fundamental physical properties (such 
as the particle-size distribution, the specific 
surface, and the water sorption–desorption 
characteristics) of the typical Chernozems did not 

change significantly under the impact of the 
organic and mineral fertilizers during the long-term 
stationary experiment; at the same time, the 
physicomechanical properties of the soils, 
including the aggregate strength and the 
dependence of the penetration resistance on the 
water content, displayed significant changes under 

the impact of the long-term application of organic 

and mineral fertilizers‟ (Shein E.V. et al., 2011). 
„Pseudo-compaction of the lower part of the 

treated layer can occur when loosening only the 
surface layers, which leads to hydrolysis 
degradation of Chernozem‟ (Parkhomenko G. et 
al., 2019). Furthermore, „according to the 
standards for changing the physical properties of 

Chernozems depending on the nature of the 
anthropogenic impact, the optimal density range of 
the tilth soil in the Rostov Region is 1.10 - 1.25 
g/cm3, critical – more than 1.35 g/cm3 with a 
humus content of 3.5 - 4.5%; therefore, it is 
necessary to soften the soil by mechanical 
treatment‟ (Parkhomenko G. et al., 2019). 

„Aggregation processes are very dynamic 
and complex as a result of the interaction of many 
factors such as soil management, plant growth, soil 
properties (soil texture, mineral composition, SOC 
concentration), microbial activities, nutrients 
reserve, exchangeable ions and quantity of 
available water“ (Stătescu F. et al., 2013).  

Shein E. and Milanovskiy E. (2014), 

studying the mechanism of structure formation 
with participation of hydrophilic and hydrophobic 
components showed „that organo-mineral water-
stable aggregate has the following organo-mineral 
composition: «mineral particle surface − 
(hydrophilic-hydrophobic components) = 
(hydrophobic-hydrophilic components) − mineral 

surface»; where the symbol () denotes a molecule 
of soil organic matter, and the symbol «=» 
represents hydrophobic interactions. The combined 
action of the hydrophobic components of soil 
organic matter, which hydrophobize the surface of 
the mineral matrix and nonpolar molecules, 
isolated in microzones, stochastically distributed in 

the aggregate, cause its water-stable properties‟. 
The objective of the paper is to emphasize 

the structural vulnerability of the Chernozems from 
Bărăgan Plain under the influence of the present 
increasingly stressful climate changes. 

 

MATERIAL AND METHOD 

 
The studied area is located in Bărăgan 

Plain, in the Eastern part of the Romanian Plain, 
where the soil is Typic Chernozem (according to 
SRTS-2012; and Calcic Chernozem according to 
WRB-SR-2014) formed in loess like deposits.  

The climate is temperate continental, with an 
average annual temperature of 10.8°C and an 
average annual precipitation of 480 mm. The 
evapotranspiration reaches 700 mm, while De 
Martonne aridity index is 23. The summers are 
warm and long, with droughty periods in late 
summer and early fall. 
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The researched area belongs to the steppe 
bioclimatic zone, where the natural vegetation has 
been replaced by crops with meso-xerophyle 
weeds: Echinocloa crus-gali, Cynodon dactylon, 
Agropyron cristatum, Agropyron repens, Bromus 
arvensis, Cirsium arvense, Solanum nigrum, 
Matricaria chamomilla, and Convolvulus arvensis. 

Two soil profiles (P1 – non-irrigated and P2 
– irrigated) had been studied in the field and  
described (at macro-scale) according to ICPA 
Methodology-1987 and Soil Survey Field 
Handbook (Hodgson J.M. (ed.), 1997). The P1 – 
non-irrigated description showed: 

Ap 0-28 cm: medium loam; vey dark brown 
(10YR 2/2) when wet and vey dark grayish brown 
(10YR 3/2) when dry; slightly moist; structure 
disturbed by tillage, breaking to coarse – medium 
subangular blocky structure; medium packing 
density; moderately sticky; moderately plastic; 
moderately adherent; moderately porous with very 
fine and fine pores; many lumbric coprolites and 
burrows; many thick roots; sharp wavy boundary; 

Apt 28-42 cm: medium loam; vey dark brown 
- vey dark grayish brown (10YR 2.5/2) when wet 
and vey dark grayish brown (10YR 3/2) when dry; 
slightly moist; structure disturbed by tillage, 
breaking to fine – medium subangular blocky 
structure; medium packing density; moderately 
sticky; moderately plastic; moderately adherent; 
moderately porous with very fine and fine fissures 
and pores; many lumbric coprolites and burrows; 
many thick roots; sharp wavy boundary; 

Am 42-60 cm: medium loam; vey dark brown 
(10YR 2/2) when wet and vey dark grayish brown 
(10YR 3/2) when dry; slightly moist; medium 
subangular blocky structure and medium – fine 
granular structure; low packing density; moderately 
sticky; moderately plastic; moderately adherent; 
very porous with very fine and fine pores; many 
lumbric coprolites and burrows; slightly thick roots; 
sharp wavy boundary;  

AC 52-76 cm: medium loam; vey dark 
grayish brown (10YR 3/2) when wet and dark 
grayish brown (10YR 4/2) when dry; slightly moist; 
high – medium subangular blocky structure and 
medium – fine granular structure; low packing 
density; moderately sticky; moderately plastic; 
moderately adherent; very porous with very fine 
and fine pores; many lumbric coprolites and 
burrows; many thick roots; sharp wavy boundary. 

The profile description of the P2 – irrigated:  
Ap 0-17 cm: medium loam; vey dark brown 

(10YR 2/2) when wet and dark grayish brown - vey 
dark grayish brown (10YR 3.5/2) when dry; dry; 
structure disturbed by tillage, breaking to fine – 
medium subangular blocky structure; high packing 
density; moderately sticky; moderately plastic; 
moderately adherent; slightly porous with very fine 
and fine pores; rare lumbric coprolites; slightly thick 
roots; sharp wavy boundary;  

Apt 17-31 cm: medium loam; vey dark brown 
(10YR 2/2) when wet and dark grayish brown - vey 
dark grayish brown (10YR 3.5/2) when dry; dry; 

structure disturbed by tillage, breaking to high – 
medium subangular blocky structure; high packing 
density; moderately sticky; moderately plastic; 
moderately adherent; slightly porous with very fine 
to coarse fissures and pores; rare lumbric 
coprolite; slightly thick roots; sharp abrupt 
boundary;  

Am 31-52 cm: medium loam; vey dark brown 
(10YR 2/2) when wet and dark grayish brown - vey 
dark grayish brown (10YR 3.5/2) when dry; dry; 
fine and medium subangular blocky structure; high 
packing density; moderately sticky; moderately 
plastic; moderately adherent; medium porous with 
very fine and fine pores; rare lumbric coprolites 
and burrows; slightly thick roots; sharp wavy 
boundary;  

AC 52-76 cm: medium loam; vey dark 
grayish brown (10YR 3/2) when wet and dark 
grayish brown (10YR 4/2) when dry; dry; high – 
medium subangular blocky structure; high packing 
density; moderately sticky; moderately plastic; 
moderately adherent; very porous with very fine 
and fine pores; many lumbric coprolites and 
burrows; slightly thick roots; sharp wavy boundary. 

The two soil profiles (P1 – non-irrigated and 
P2 – irrigated) had also been sampled (from each 
pedogenetic horizon) for the structural 
hydrostability indicators and further analyzed 
according to ICPA Methodology-1987. The 
structural hydrostability indicators analyzed in the 
paper had been: soil dispersion (D – % w/w); 
structural macro-hydrostability (AH – % w/w); and 
structural instability index (IS).  

Both D (% w/w) and AH (% w/w) indicators 
had been analyzed in the laboratory by the 
determination, throughout wet sieving, 
sedimentation, pipette and mechanical dispersion 
of: the content of the micro-aggregates unstable to 

water impact (< 0.01 mm); and the content of the 

macro-aggregates water-stable (> 0.2 mm).  
The structural instability index (IS) had been 

calculated as the ratio between D and AH 
(according to the formula: IS = D / AH - 0.9 • ng; 
where: 0.9 = is a correction factor; and ng = is the 
coarse sand content). 

For the micromorphological study, 
undisturbed soil had been sampled (also from 
each pedogenetic horizon), air drayed and 
impregnated with epoxidic resins. After hardening, 
ten oriented thin sections (25 – 30 µm) had been 
made from the soil samples, that the investigation 
results be statistically covered. The thin sections 
had been studied with Documator (20 X) and 
optical microscope (50 – 100 X) in plain polarized 
light (PPL) and cross-polarized light (XPL). The 
terminology used for micromorphological 
description was according to Bullock P. et al. 
(1985). 

 

RESULTS AND DISCUSSIONS  
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Among the most important physical 

properties of the soil that showed and influenced 
the status of soil fertility is the quality of the 
structural aggregates. This characteristic could be 
quantified by the aim of the structural 
hydrostability indicators as: soil dispersion (D – % 
w/w); the structural macro-hydrostability (AH – % 
w/w); and the structural instability index (IS).  

The analytical data of the dispersion (D – % 
w/w) showed, in P1, medium values (4 – 5 % w/w 
– figure 1) in the upper layer (Ap and Apt) and 
high (8 % w/w) in the deeper horizons, and 
consequently, indicated a medium-high content of 

structural micro-aggregates (< 0.01 mm ) 

unstable to the water impact, giving also an image 
about the adjacent micro-pores.  

In what concerning the structural macro-
hydrostability (AH – % w/w), the values had been 
ranging between 5 and 17 % w/w, being low (5 – 6 
% w/w) in the upper tilled layer and medium (11 – 

17 % w/w) in the underlined horizons (figure 1).  
The low content of macro-structural 

aggregates stable to water impact (as well as to 
other natural and anthropogenic factors) in the top 
horizon pointed out a high risk of crusting, very 
harmful to crop emergences. 

Additionally, the structural instability index 
(IS) which represent the ratio between the two 

indicators D and AH respectively, give information 

about both micro-aggregates (< 0.01 mm ) 
unstable to the water impact, and the content of the 

structural macro-aggregates (> 0.2 mm ) stable to 

the water impact.  

0
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Ap Apt Am AC
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2.0

3.0
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AH D IS
 

Figure 1. The structural hydrostability indicators: 
soil dispersion (D – % w/w); structural macro-

hydrostability (AH – % w/w); and structural 
instability index (IS) in P1. 

 
Consequently, the results of the analytical 

data showed that IS values of the tilled layer of P1 
is high (0.74 in Ap) to very high (1.01 in Apt 
respectively) and decreased to medium (0.48 – 

0.66) in the lower horizons of the soil profile 

(figure 1).  
Regarding P2, the D reached high values (6 

– 7 % w/w – figure 2), except Am horizon where 
the value drops to medium (3 % w/w).  

The AH values (figure 2) are very low (2 % 
w/w) in the top horizon, and although they increase 
with depth, still remain within the class limits with 

low values (4 – 7 % w/w). 
The low content of the structural macro-

aggregates stable to the water impact give also 
information about the adjacent macro-pores 
stability.  
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Figure 2. The structural hydrostability indicators: 
soil dispersion (D – % w/w); structural macro-

hydrostability (AH – % w/w); and structural 
instability index (IS) in P2. 

 
The IS values ranging from extremely high 

(3.77) in the top Ap horizon to very high (1.04 – 
1.58) in the deeper horizons of the soil profile 
(figure 2), except the Am horizon, where the IS 
reached the minimum value (0.38) in the profile.  

With regards to the structural instability 
index (IS), it can be concluded that higher values 
reflect greater instability of the soil structure and, 
conversely, showing high risk of soil degradation. 
Thus, the lower the IS index value, the more stable 
the soil structure is.  

Corroborating the obtained data (figure 3), a 
clear picture had been resulted with the influence 

of the agricultural tools in the tilled layer 
(suggested by the graphs in figure 1 and 2), which 
showed the vulnerability (figure 3 and 4) of the 
upper layer of the two profiles to disruption and its 
susceptibility to unwanted agro-pedological 
phenomena such as dusting followed by crusting, 
clogging of pores followed by waterlogging, etc. 
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P1 (non-irrigated) Harmful processes Vulnerability 

 
macro-aggregates < micro-aggregates 

  

Ap     Dusting, crusting, etc.  

Apt     Destructuration, compaction  

      
P2 (irrigated)   

 
macro-aggregates > micro-aggregates 

  

Ap very low content   Dusting, crusting, etc.  

Apt low content   Destructuration, compaction  

 
Figure 3. The vulnerability according to the macro- and micro-aggregate contents. 

 
 

The hydrostability of the soil structural 
aggregates is a significant physical characteristic 
which emphasized the structuring capacity of the 

soil, and consequently its vulnerability to 
structural degradation, under the impact of natural 
and anthropic processes. 

 

 

Structural instability Vulnerability 

(non-irrigated) P1  < P2 (irrigated)  (non-irrigated) P1 < P2 (irrigated) 

high – very high   extremely high   medium–low  high 

 
Figure 4. The vulnerability according to the structural instability values.  

 
 

Even if the Chernozem is the best 
agricultural soil, the results (figure 4) showed a 
warring level of vulnerability (medium–low in P1 
non-irrigated to high in P2 irrigated, to structural 
degradation (in the tilled layers). 

Consequently, in P2, the soil vulnerability of 
the tilled layer is higher, comparing to P1, as a 

result of the added impact of irrigation water. 
At the microscopic level, the analytical data 

are clearly reflected by the micromorphological 
images for both soil profiles (figure 5 and 6).  

The big structural elements are fragmented 
in both profiles, but it is a big difference between 
the processes that influenced this fragmentation: in 
P1 the processes are mainly biologic, while in P2 

the processes are mainly physico-mechanical.  
In P1, the structural aggregates (as well as 

macrofauna coprolites) are fragmented (figure 5), 
being consumed partially (and/or total) by 
terrophagous (and coprophagous) mesofauna – 
showed by their rounded shape.  

This highlighted that the mesofauna 

influence on soil structuring is dominant, the small 
structural elements are rounded (mezofauna 
coprolites), prevailing to the physico-mechanical 
processes. 
 

  

 
Figure 5. The structure in the tilled layer of P1 

(non-irrigated): the macrofauna coprolites ( ) 
partially consumed by the coprophagous 

mesofauna. PPL.  

 
  

low content medium content 

high content 

mediu–low  

very high – high 
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The activity of the coprophagous and 
terrophagous mesofauna prevailed, being much 
more resistant to the conditions generated by the 
advanced drying of the profile and the reduced 
aeration due to the relatively dense packing of the 
interconnected pores.  

In P2, many structural elements (both 

aggregates and macrofauna coprolites) collapsed 
due to their friability (figure 6) – showed by their 
shapes. The small structural elements are 
predominantly angular – subangular, their 
collapsed being the result of the physico-
mechanical processes prevalence (and less to their 
consumption by coprophagous mezofauna).  

 

  

 

Figure 6. The structure in the tilled layer of P2 

(irrigated): the macrofauna coprolites ( )  
collapsed. PPL. 

In P1 the compaction process is more active 
than in P2, and the structure fragmentation is not 
so obvious. In this respect, in P1 the biological 
structural elements, generated by both maco- and 
mezofauna, are more packed (comparing to P2) as 
a result of a more active process of compaction.  

Together with the analytical data of the 
structure vulnerability, the micromorphological 
images also emphasized a high biological activity 
of the macrofauna which created a higher porosity 
comparing to the more packed P1 (non-irrigated), 
where the mesofauna activity is dominant.  

The micromorphological images (figure 5 
and 6) supported the analytical data, together 

emphasizing the high fragmentation of macro-

aggregates (therefore the dominance of micro-

aggregates) and consequently the vulnerability of 
the two studied soils. 

The destructuration processes represent the 
reduction or loss of the structural aggregates 
stability under the water and/or agricultural 
machinery impact, being the most dangerous 
physical processes for the soil architecture.  

According to the agricultural technology that 
belong to the current tillage, specific to the 
different crops (in the rotation), different quantities 
of the organic residues remains on the field, food 
for soil life, the builders of the soil structure and 
porosity, and consequently of the resistant 
aggregates (to different impacts).  

This is due to the specific characteristics of 
the pedogenetic structural stability of the macro-
aggregates (mull calcic humus and balanced 
texture), but also due to the biological activity that 
permanently restores the structure (generating 
stable aggregates) and the adjacent pore space 
(borrowing channels and chambers). 

Analytical data also reflected a relatively 

low-medium susceptibility of the soil to unwanted 
agro-pedological phenomena such as crusting, very 
harmful for many plants emergence, and further for 
crop yield. 

Although it is well known that Chernozems 
are exceptional soils for most agricultural crops, 
due to its natural characteristics that contribute to 

the structure restoration, the agro-technologies 
with lowest traffic are recommended for both 
profiles (P1 and P2) to minimize the negative 
impact of the agricultural tools and water (from 
rainfall and/or irrigation) on the soil structure, but 
also on soil biodiversity. 

The 3D soil aggregates arrangements 

(packing or loose), their sizes and shapes, 
generated the adjacent pores (size and shape), 
while their surface roughness give the type of the 
aggregate’s accommodation, which further 
influenced the circulation and retention of water 
(from soil solution) and air circulation and 
exchange (between soil and atmosphere).  

This architecture strongly influences the 

crop root architecture, and also the rooting depth of 
the crops (very important for non-irrigated soils as 
P1). 

Even if medium compacted, the soil life was 
very active and „buffered“ the anthropic 
compaction by tillage.  

The structural aggregate had been formed in 

P1 mainly by biological activity, while in P2 the 
breaking down processes under physico-
mechanical forces was very active. The first type 
of structural aggregates showed stability and high 
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quality, the second type showed low cohesion of 

peds and/or primary constituent particles.  
The obtained data showed that studied 

Chernozems from Bărăgan Plain had a medium–
low (P1) – high (P2) vulnerability to structural 
degradation, in the tilled layers (corresponding to 
the Ap and Aph horizons), and, in present, being 
stressed under the more and more obvious climate 

changes, is highly helped by the „buffering“ action 
of a positive characteristic, as soil life (that 
generated stable aggregated), and a negative one as 
the compacted tilled layer (which retained longer 
the water from precipitations in the active root 
layer).  

Climate changes and land degradation 

are closely linked issues and conservation 

farming has showen promise in minimizing 

land degradation; hence, the potential of 

conservation agriculture in minimizing the 

impact of climate change needs thorough 

investigation (Karmakar R. Et al., 2016). 
 

 

CONCLUSIONS 

 
The indicators used to characterize structural 

hydrostability of two Chernozems (P1 – non-

irrigated and P2 – irrigated) showed the following 
characteristics: the structural instability (IS) and 
the dispersion (D - % w/w) had a general tendency 
to increase from the surface horizon towards the 
bottom profiles, while structural macro-
hydrostability (AH % w/w) decreases from the top 
to the bottom of the soil profiles.  

In P1, on the general background of a low 

content of structural macro-aggregates (> 0.2 mm 
Ø) stable to water impact and a medium amount of 
structural micro-aggregates (< 0.01 mm) unstable 
to water impact the soil had medium – low 
vulnerability. 

In P2, the agro-pedological conditions of the 
roots active layer is characterized by a low – very 

low stability of the soil structure, reflected by the 
extremely high – very high values of IS index, the 
soil had very high – high vulnerability.  

Further results of micromorphological 
research had been provided information about the 
structural characteristics of the two Chernozems, 
the analytical data are clearly reflected by the 

micromorphological images for both soil profiles: 
in P1 the structural aggregates (as well as 
macrofauna coprolites) are consumed partially 
(and/or totally) by the terrophagous (and 
coprophagous) mesofauna – showed by their 
rounded shape; while in P2, the structural 
aggregates collapsed under physico-mechanical 

processes, due to their friability – showed by their 

angular shapes. Consequently, in P2 (irrigated), the 
soil vulnerability (to structural degradation) of the 
tilled layer is higher, comparing to the P1 (non-
irrigated).  

The results of the researches raise an alarm 
signal concerning the structural vulnerability of the 
Chernozems from Baragan Plain: even if they are 

the most favorable soils for agriculture, their 
structural vulnerability is high, characteristic that is 
negatively accentuated under the influence of 
current climate changes. 
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