
         
          

 
ROMANIAN SOIL RESOURCES - “HEALTHY SOILS FOR A  

HEALTHY LIFE” 
 

Mircea MIHALACHE, Leonard ILIE, Doru Ioan MARIN 
 

University of Agronomic Sciences and Veterinary Medicine of Bucharest 
59 M r ti Blvd., District 1, Postal Code 011464, Bucharest, Romania 

 
Corresponding author email: mihalachemircea@yahoo.com 

 
Abstract 
 
After nearly three years of intensive consultations, 2015 has been declared the International Year of Soils by the 68th 
UN General Assembly (A/RES/68/232). The International Years of Soil is to be a major platform for raising awareness 
of the importance of soils for food security and nutrition and essential eco-system functions. Key objectives of the 
International Years of Soil have been identified as follows: to create full awareness of all stakeholders about the 
fundamental roles of soils for human life; to achieve full recognition of the prominent contributions of soils to food 
security and nutrition, climate change adaptation and mitigation, essential ecosystem services, poverty alleviation and 
sustainable development; to promote effective policies and actions for the sustainable management and protection of 
soil resources; to sensitize decision-makers about the need for robust investment in sustainable soil management 
activities, to ensure healthy soils for different land users and population groups; to catalyze initiatives in connection 
with the Sustainable Development Goal process and Post-2015 agenda; to advocate rapid enhancement of capacities 
and systems for soil information collection and monitoring at all levels (global, regional and national) 
(http://www.fao.org/soils-2015).  
Applying a proper management of the recovery and conservation of soil resources is a major goal for every nation. The 
development of a country depends on the production potential of own soil resources. Soil degradation is a serious 
problem in Europe an also in Romania. It is caused or exacerbated by human activity such as inadequate agricultural 
and forestry practices, industrial activities, tourism, urban and industrial expansion etc. Soil Quality Monitoring in 
Romania revealed a number of problems concerning land use in Romania following the manifestation of one or more 
limiting factors such as: moisture deficit, salinization and alkalization, soil erosion, waterlogging, reduced organic 
matter content soil acidity, compaction, pollution, reduced edaphic volume etc. 
 
Key words: soil resources, soil health, degradation, monitoring. 
 
INTRODUCTION 
 
Soil health has been defined as "the continued 
capacity of the soil to function as a vital living 
system, within ecosystem and land-use 
boundaries, to sustain biological productivity, 
promote the quality of air and water 
environments, and maintain plant, animal, and 
human health". (Doran et al., 2002) 
The trend in soil health is the assumed change 
in the recent past, determined by two major 
pressures on the soil as they are influenced by 
soil management: 
• The physical pressures related to loss of soil 

mass and structure; 
• the pressures on the long term chemical 

well-being of the soil in terms of nutrient 
availability and the absence of toxicities 
built up in the soil. 

This trend can be negative (degradation) if the 
soil management is not adequately counteract 
the (natural and management) pressures, but 
may also be positive and result in 
improvements when the applied soil 
management and conservation techniques and 
approaches are more than compensating soil 
deterioration. 
Healthy soil gives us clean air and water, 
bountiful crops and forests, productive 
rangeland, diverse wildlife, and beautiful 
landscapes. Soil does all this by performing 
five essential functions. 
Nutrient cycling - soil stores, moderates the 
release of, and cycles nutrients and other 
elements.  
During these biogeochemical processes, 
analogous to the water cycle, nutrients can be 
transformed into plant available forms, held in 
the soil, or even lost to air or water. 
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Water relations - soil can regulate the drainage, 
flow and storage of water and solutes, which 
includes nitrogen, phosphorus, pesticides, and 
other nutrients and compounds dissolved in the 
water. With proper functioning, soil partitions 
water for groundwater recharge and for use by 
plants and soil animals. 
Biodiversity and habitat - soil supports the 
growth of a variety of plants, animals, and soil 
microorganisms, usually by providing a diverse 
physical, chemical, and biological habitat. 
Filtering and buffering - soil acts as a filter to 
protect the quality of water, air, and other 
resources. Toxic compounds or excess nutrients 
can be degraded or otherwise made unavailable 
to plants and animals. 
Physical stability and support - soil has the 
ability to maintain its porous structure to allow 
passage of air and water, withstand erosive 
forces, and provide a medium for plant roots. 
Soils also provide anchoring support for human 
structures and protect archeological treasures. 
This paper presents the main limiting factors of 
soil resources in Romania and and their 
influence on the physico-chemical soils 
characteristics. 
Soil degradation is a serious problem in Europe 
an also in Romania. It is caused or exacerbated 
by human activity such as inadequate 
agricultural and forestry practices, industrial 
activities, tourism, urban and industrial 
expansion etc. 
Damage to Europe’s soils from modern human 
activities is increasing and leads to irreversible 
losses due to soil erosion, local and diffuse 
contamination and the sealing of soil surfaces. 
Population growth coupled with urbanization is 
putting soils under pressure, while agricultural 
intensification is making soils more prone to 
erosion. Sealing of soil surfaces due to an 
increased urbanization and new infrastructures 
is the main cause of soil degradation in the 
most industrialized and populated countries of 
western and northern Europe. 
Sustainable management of soil as a natural 
resource, together with air and water, is one of 
the environmental challenges and priorities in 
the 5th Environmental Action Programme.  
Soil Quality Monitoring in Romania revealed a 
number of problems concerning land use in 
Romania following the manifestation of one or 
more limiting factors such as: moisture deficit, 

salinization and alkalization, soil erosion, 
waterlogging, reduced organic matter content 
soil acidity, compaction, pollution, reduced 
edaphic volume etc. 
Soil degradation processes have a direct impact 
on water and air quality, biodiversity and 
climate change. The degradation of soil 
resources affect health and safety of 
agricultural and food products (Dumitru et al., 
2000). 
The adoption of the EU Thematic Strategy for 
Soil Protection by the European Commission 
on 22 September 2006 has given formal 
recognition of the severity of the soil and land 
degradation processes within the European 
Union and its bordering countries. 
Soil degradation processes are driven or 
exacerbated by human activity. Climate 
change, together with individual extreme 
weather events, which are becoming more 
frequent, will also have negative effects on 
soil.  
Soil degradation processes occurring in the 
European Union include erosion, organic 
matter decline, compaction, salinization, 
landslides, contamination, sealing and 
biodiversity decline. 
 
RESULTS AND DISCUSSIONS 
 
From the perspective of crop production, soil 
fertility at its core is determined by soil life. 
Conventional agronomy as it is taught in most 
formal university settings does not prioritize 
soil life as the central force, and it could be 
argued that this is causal in the drastic decrease 
in agricultural soil fertility worldwide. 
Conventional fertility and management 
protocols are in many ways very destructive to 
soil life, and due to this have effected 
desertification, erosion, pollution of waterways, 
aquifers, and the environment in general.  
Romania's soil resources are shown in Figure 1. 
In recent years arable farmland harnessed in 
Romania is about 8 million ha. If in 10 years 
ago in Romania's arable land was used by 9.4 
million ha, this has dropped significantly in 
recent years.  
The significant decrease in arable land used is 
added to a number of limiting factors that can 
influence the level of agricultural yield. 
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Figure 5. C

Incorporati
soil layer
amelioratio
applied as
infertility, 
magnesium
pH of aci
fixing ba
nitrogen fix
Nitrogen 
and organ
increases 
Although l
pH and am
soil, liming
structure. 
Soil comp
distribution
quantify th
density. As
soil, the bu
higher pe
naturally h
bulk densit
Excessive 
and therefo
by roots. T
ability to t
standpoint 
effect of s
storage ma
effect of so
In dry ye
stunted, d
decreased 
and well-p
occur. Soil
soil aerat

0
1
2
3
4
5
6
7
8

0-20
cm

20
c

6.82 6

hange Haplic 
Dom

ion of lime
r is an 
on of acid 
s a preven

and to 
m to deficie
id soil, thu
acteria bec
xation incre
mineralizat

nic matter 
when lime 
lime is prim
mend toxici
g has also b

paction ch
n, and soi
he change i
s the pore s
ulk density 
rcentage o

have more 
ty than sand
soil compac
ore limits th
This, in turn
ake up nutr

of crop 
soil compa
ay be mor
oil compact
ears, soil 
drought s
root grow
laced fertili
l compactio
tion. This

0-40
cm

40-60
cm

60-80
cm

6.95 7.15 7.18
1990

Luvosol reac
mneasc  

 
e into the up

effective 
soils. Lim

ntative treat
supply 

nt soils. Lim
us the actio
comes uni
eases.  
tion from p

has been
is applied

marily appli
ities associ
been used t

hanges por
l strength. 
is by meas
pace is decr
is increase

of clay an
pore space,
dier soils. 
ction imped
he amount o
n, can decre
rients and w
production
ction on w
e serious t
ion on root 
compaction
tressed pl

wth. Withou
izers, yield 
on in wet y
s results 

0-20
cm

20-
cm

8

5.4 5

tion from Mo

pper cultiva
method 

e can also
tment for 
calcium 

ming raises 
on of nitro
inhibited 

plant resid
n reported 
d to acid s
ed to raise 
ated with a
to improve 

re space s
One way

uring the b
reased with
d. Soils wit

nd silt, wh
, have a lo

des root gro
of soil explo
ease the pla

water. From 
n, the adve
water flow 
than the di
growth. 

n can lead
lants due 
ut timely ra
reductions w

years decrea
in increa

-40
m

40-60
cm

60-80
cm

5.7
6.52 6.63

2013

 
ara 

able 
for 

o be 
soil 
and 
 the 

ogen 
and 

dues 
to 

soil. 
soil 
acid 
soil 

size, 
y to 
bulk 
hin a 
th a 
hich 
wer 

wth 
ored 
ant's 
 the 
erse 
and 
rect 

d to 
to 

ains 
will 
ases 
ased 

den
atm
Soi
deg
dis
por
is i
Co
cap
acc
can
the
Som
cem
sub
stro
so 
loa
In 
top
(Ph
for
tyr
plo
per
soi
of t
loo
cum
com
 

nitrification
mosphere). 
il compac
gradation r
tortion of t
rosity and p
increased an
mpaction 

pacity and
celerating r
n be initiate
e passage of
me soils ar
mented or h
bsoil. Soils 
ong to resis
weak that t

ads.  
arable lan

psoil and 
hoto 7). A 
rmation of a
es driving 

oughing (a
rmeable for 
l below and
the subsoil.

osened an
mulative an
mpacted lay

Photo 7. S
 

(loss of n

tion is a
resulting i
he soil whe

permeability
nd soil struc
can reduc

d increase
un-off. The

ed by wheel
f animals.  
re naturally
have a thin 
can vary fr

st all likely 
they are com

nd with an
subsoil com
feature of c
a pan-layer,

directly o
above). Th

roots, wate
d is a bottle
 Unlike top

nnually, c
nd over ti

yer is create

Soil compactio

nitrate-nitro

a form o
in densific
ere biologic
y are reduce
cture partly
ce water 
e erosion 
e compacti
ls, tracks, ro

y compacte
n topsoil lay
from being 
applied loa
mpacted by

nnual ploug
mpaction i
compacted 
, caused by

on the sub
he pan-laye
er and oxyg
eneck for th

psoil, the su
compaction 
ime, a ho

ed. 

on (Haplic Lu

ogen to the

f physical
cation and
cal activity,
ed, strength
y destroyed.

infiltration
risk by

ion process
ollers or by

ed, strongly
yer on rock
sufficiently

ads to being
y even light

ghing, both
is possible
soils is the

y the tractor
soil during
er is less

gen than the
he function

ubsoil is not
becomes

mogeneous

 
uvosol) 

e 

l 
d 
, 

h 
 

n 
y 
s 
y 

y 
k 
y 
g 
t 

h 
e 
e 
r 
g 
s 
e 
n 
t 
s 
s 

107



The loss of macro porosity and pore continuity 
reduces strongly the ability of the soil to 
conduct water and air. 
• Reduced infiltration capacity results in 

surface run-off, leading eventually to 
flooding, erosion and transport of nutrients 
and agrochemicals to open water. 

• A poor aeration of the soil reduces plant 
growth and induces loss of soil nitrogen and 
production of greenhouse gases through 
denitrification in anaerobic sites. 

Soil compaction occurs in most soils cultivated 
on an area around of 6.5 million hectares. 
Edaphic volume (Ve, fractions of unity). This 
is an index of the overall profile showing the 
fine material content without skeleton, useful to 
plants. It is expressed in percentages or 
fractions of units compared to 100 cm thick.  
For soils with thickness greater than 1 m, the 
values of the edaphic volume are higher than 
one.  
Edaphic volume reduced is recorded at skeletal 
soils with different percentages of skeleton on 
soil profile which is a limiting factor for the 
development of the root system of plants 
(Photo 8). 
 

 
Photo 8. Low edaphic volume 

 
For agricultural plots, the plots with large 
edaphic volume (35.5%) are predominant, 
followed by soils with very large (23.7%) and 
medium (20.3%) edaphic volume. 

As regarding the soil types, the highest values 
are characteristic to Luvisols (1.11 fractions of 
unity), Phaeozems (1.10), Luvisols (1.07), 
Chernozems (0.92), while the lowest average 
values characterize Leptosols (0.19), Andosols 
(0.37), Rendzic Leptosols (0.37) and Entic 
Podzols (0.45). 
Soil organic carbon, the major component of 
soil organic matter, is extremely important in 
all soil processes. Organic material in the soil is 
essentially derived from residual plant and 
animal material, synthesised by microbes and 
decomposed under the influence of 
temperature, moisture and ambient soil 
conditions. The annual rate of loss of organic 
matter can vary greatly, depending on 
cultivation practices, the type of plant/crop 
cover, drainage status of the soil and weather 
conditions. There are two groups of factors that 
influence inherent organic matter content: 
natural factors (climate, soil parent material, 
land cover and/or vegetation and topography), 
and human-induced factors (land use, 
management and degradation). 
Organic matter exerts numerous positive 
effects on soil physical and chemical 
properties, as well as the soil’s capacity to 
provide regulatory ecosystem services (Brady 
et al., 1999).  
Particularly, the presence of organic matter is 
regarded as being critical for soil function 
and soil quality. 
The positive impacts of organic matter  result 
from a number of complex, interactive edaphic 
factors; a non-exhaustive list of organic 
maters's effects on soil functioning includes 
improvements related to soil structure, 
aggregation, water retention, soil biodiversity, 
absorption and retention of pollutants, 
buffering capacity, and the cycling and storage 
of plant nutrients.  
Soil organic matter increases soil fertility by 
providing cation exchange sites and acting as 
reserve of plant nutrients, especially nitrogen, 
phosphorus, and sulfur, along with 
micronutrients, which are slowly released upon 
organic matter mineralization. As such, there is 
a significant correlation between soil organic 
matter content and soil fertility. 
The decrease in soil humus content recorded in 
most soils cultivated and low content in 
nitrogen, phosphorus and potassium of soils 
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with a direct influence on the yields obtained 
(Photo 9). 
 

 
Photo 9. Low organic matter content 

 
Soils containing organic matter have a better 
structure that improves water infiltration, and 
reduces the soil’s susceptibility to compaction, 
erosion, desertification and landslides. 
Soil contamination is the occurrence of 
pollutants in soil above a certain level causing a 
deterioration or loss of one or more soil 
functions. Also, soil contamination can be 
considered as the presence of man-made 
chemicals or other alteration in the natural soil 
environment. This type of contamination 
typically arises from the rupture of 
underground storage tanks, application of 
pesticides, percolation of contaminated surface 
water to subsurface strata, leaching of wastes 
from landfills or direct discharge of industrial 
wastes to the soil. The most common chemicals 
involved are petroleum hydrocarbons, solvents, 
pesticides, lead and other heavy metals. The 
occurrence of this phenomenon is correlated 
with the degree of industrialization and 
intensity of chemical usage. 
 

CONCLUSIONS 
 
Soil resources from Romania in recent years an 
increase on the limiting factors for agricultural 
yield, which requires conservation measures of 
soils. 
Decreasing soil fertility with repercussions on 
the health and quality of agricultural yield 
should be a warning to limit soil degradation 
and rehabilitate them. 
Changing production technologies using high 
performance machines require extensive 
research to pursue their long-term effects on 
physical, chemical and biological properties of 
soils. 
A priority of the need to represent farmers' 
awareness about the decline of soil production 
potential. 
Government involvement in the adoption of 
measures for the recovery of soils in areas 
affected by one or more limiting factors. 
Develop a legislative framework to protect soil 
resources. 
Application good agricultural practices code by 
farmers for soil conservation. 
The total costs of soil degradation that could be 
assessed for erosion, organic matter decline, 
salinization, landslides and contamination on 
the basis of available data, would be up to 38€ 
billion annually for EU25.  
If we want a healthy life we need healthy soils 
which implies a change of soil resources 
exploitation. 
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