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Abstract: The paper refers to acreage of 182.080 ha of agricultural terrain. This area is situated in Western Romania and gathers 26 cadastral territories belonging to Arad County. The authors present a description of hydrological, geological, geomorphological condition diversity, which had effect on soil cover structure (comprised soil yield capacity), found to be very heterogeneous in space and time. In its activity, OSPA Arad performed numerous pedological and agrochemical studies. Research goal is the accumulation of scientific data on the chemical, physical and hydro-physical characteristics of soil necessary to support land productivity, through a complex firm approach of physical, geographical, edaphic and climatically condition, from the Mures-Crisul Alb interfluve. Following its settlement, the natural conditions (relies, lithology, hydrology, vegetation) are specific to a low subsidences plains, ramble, an build, where they formed and evolved main types of soils who reflected by their morphological, biological, chemical proprieties the main characteristics of landscape defining and determining for the growth and fruition of the main cultivated plants. This paper provides basic knowledge and methodological elements for evaluation and characterization af the natural and man-modified resources, in the hope that the information presented will pique the interest of decision maker in the near future so that agricultural research and practice, with environmental protection, strive to develop interdisciplinary studies, not being able to talk about a healthy environment without a healthy soil.
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Introduction
The natural conditions in the studied area are favorable for development of agro-food sector in all aspects. There is an old tradition of cereals cultivation and their utilization by livestock.

Within these resources, the soil is essential because it provides food and participate in cycles of ecosystems (biological cycle of water, biological carbon cycle and other substances: nitrogen, oxygen, phosphorus, sulfur, silicone, etc.) is also the cradle and source of existence of mankind, for which land ecopedological knowledge emerges as an imperative, more intensive agriculture required a modern, "rational", which makes soils (through fertilization and improvement methods and technologies as well defined), and plants.

Being a natural body, soil is studies in the complexity of natural conditions (climate, terrain, vegetation, rock, groundwater age) plus human productive activity.

Quality of land (soil) in the sense of Romanian Pedology School, are all essential characteristics and features, that a certain portion of land from the Earth surface is different from others, being good or bad (D. Teaci, 1980).

In this context the major directions marked by the Romanian school of pedology (Borza et all. 2001, Coste et all. 1997, Dumitru et all. 2000, Florea 1997, 2003, Ianos et all. 1974, Munteanu et all 2003, 1998, Posea 1997, Teaci 1980, 1995, Tarau et all. 2002) on providing a coherent framework for land research with appropriate requirements of sustainable agriculture and environmental protection will have to resolve in order to connect to the European system, in full accordance and harmony, the following specific functions of land: ecological, economic, technical, social and legal, given this considerations, the authors of this paper attempts to present some aspects regarding the use of soil information in promoting environmentally friendly farming practices, soil studies information gathered and stored in the archive of OSPA Arad mostly on classic hard, but in the SPED system 1 and xPED system-implemented in territory by ICPA Bucharest.

Materials and research methods 

The approached issues refers to an area of 182.080 ha are agricultural areas (tab 1). Situated in western Romania, including a number of 26 cadastral territories belonging to Arad county. 

Table 1 

Area  representation on utility structures

	
	Arable
	Pastures
	hay fields
	Vineyards
	Orchards
	Agriculture

	Area(ha )
	151676
	27625
	1564
	45
	80
	182080

	%
	83.90
	15.17
	0.86
	0.02
	0.04
	100.00


OCPI Arad/From statistical report on the situation of the land at 31.12.2006

The research of ecopedological condition, ordering and data processing was done in accordance with the Developing of Pedological Studies Methology (vol. I, II, III), developed by ICPA Bucharest in 1987 and the Romanian System of Soil Taxonomy (SRTS 2012).

Testing and other laboratory determination were performed in the Office of Pedological and Agrochemical Studies Arad afeter national norms and standards approved by the Association of Standards from Romania (ASRO). 

Results and discutions

From the geomorphologic point of view, the researched area is a part of the great physical geographic unit called Banato-Crişana plain, sub-unity Mureş-Crişul Alb interfluves field, known as Arad plain.

Mureş-Crişul Alb interfluve have a great diversity of geological units and many geomorphologic ones the most importing being: Crişului plain, Curticiului field, Şiriei plain, Livadei (Aradului) plain, Ierului plain, Nădlacului plain and the flood plain.

A main characteristic of the soil cover is the dynamics differentiated in time and space that results from natural condition of formation and evolution.

The geologic history of the researched area is part in  the formation of great sediment basin called Panonic Depression, its east edge resulting from the step by step clogging process during “Pleistocene –Quaternary”.

The bottom of this depression contains an Carpathian wall formed from crystalline units and sediments from Paleozoic, Mesozoic and Neozoic-Paleozoic period, which intercalated with deposits from Pliocene, Pleistocene period. During Halogen period the entire area suffered from sinking several times, being overflowed by the sea (Tetis sea), allowing the formation, between these land blocks, of limnic and swamp areas, which existed until the beginning of the last century (they have limited their surfaces during years). 

The last deposits of materials from Pleistocene and Halogen, are represented by the clay, sand, stones, loess, and loess deposits from the east areas (hills and mountains) eroded continuously by waters.  

From the hydrographic point of view the studied area is a part of south-west hydrographic system, hydrographic basin of Mureş (which is situated at south from the researched area) and that of Crişul Alb basin (which is flowing north from the researched area) and the hydro-ameliorative system Mureş-Crişul Alb.

The main hydro-ameliorative activities are the Matca channel and the complex of channels (Turnu, Dorobanţi, Sânpaul, Sederhat, etc) from the Ier system.

Another important aspect is the pedo-phreatic water level from the studied area, which depends on the meso- and micro-relief forms, hydro-geo-pedological horizon’s nature and depth, seasons, the level of rainfall and current hydro-ameliorative tilling activities.

In the negative forms of relief (left meanders) the water level is 1,0 m deep,  the arias with water deep of 1,1-2,0 m overlapping the areas less wavy, whereas at the levee form of relief the water is of 2,1-4,0 m deep or even 3,1-5,0 m deep.  

The microclimatic characteristics of the researched area depend on its geographical position having a moderate continental temperature with short and warm winters, its climate being an average between the Banat region clime and that of Crişan region. The area is under the influence of cyclones and the air mass coming from the Mediterranean and Adriatic Sea. 

The multi-annual average temperature in this area, as registered at the Arad meteorological-station, between 1963-1990 was of 10,4 oC, in the last ten years this level changing to 11,2 oC. 

From the phytogeographic point of view the researched area belongs to the geo-botanical region of central Europe being strongly influenced by its border with south European geo-botanical region. Here we can meet different natural floristic elements depending on their background: European, Euro-Asian, Boreal, Balcanic, Mediterranean, Iliric, at which we can add a large number of endemic plants. 

As a consequence, soil cover fundamental geographical characteristics in our research area follow the same step distribution as relief or climate. Pedogenetic factors interactions generate a numerous soil population with evolving specific characteristic.

Table 2

Main types and soil associations in Arad Plain, 

(hectares  and percentage of agricultural terrain)
	Nr. crt.
	SRTS 2012
	ARAD

	
	
	Ha
	%

	1
	Fluviosols
	7731
	4.25

	2
	Chernozems
	88787
	48.76

	3
	Phaeozems
	10063
	5.53

	4
	Eutric Cambisols
	30182
	16.58

	5
	Pelosols 
	14863
	8.16

	6
	Vertosols
	18109
	9.95

	7
	Gleysols
	5296
	2.91

	8
	Solonetz
	7049
	3.87

	Total 
	182.080
	100,00


Accordingly to Romanian Soil Taxonomy System (SRTS 2012) in researched area (182.080 ha of agricultural land) have been identified 6 soil classes (figure 1), 8 soil types which are different through their proprieties, their productive capacity and measures for maintainance and increase their fertility. So, the soil map include the following types of soil.
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Figure 1 Class structure of soil cover in Arad Plain

Each unit of land (TEO) identified were characterized under the current methodology of soil studies elaboration, using the 23 indicators of evaluation.

These indicators represent the more important characters and features more significant, more precise and measurable, which are usually in pedological mapping works, produced after 1987 by OSPA territorial under methodological guidance of ICPA Bucharest.

Based on the concept methodology became classic in Romania (Teaci, 1980, 1995) and by using a conventional computer language Pascal (adapted from a SPED program, developed by Țărău el all. 1987), organized on three levels comprising: crowds on every show possible values of each of the 23 indicators and their interactions, the actual values to characterized proprieties of natural and man-induced properties, the ecological territories of the researched area, and track surfaces for each of the characterized territories, were obtained the evaluation notes (1to 100) for the entire area studied and for each soil type (identified and characterized), for the category of use "Arable" and for the main crops, were established quality (fertility) classes of agricultural land use category of arable land, respectively: very favorable (81-100 points), favorable (61-80 points), medium favorable (41-60 points), less favorable (21-40 points), unfavorable (1-20 points), as  show in the below (Table 3, fig. 2).

Table 3 

Distribution of agricultural quality classes for arable use category

	
	I
	II
	III
	IV
	V
	Agricultural

	ha
	49631
	58634
	25887
	34107
	13821
	182080

	%
	27
	32
	14
	19
	8
	100


For the arablae use category, those arreas destined to produce cereals, tehnical plants, food crops, medicinal and aromatic plants that must be tilled annually when planted with annual plants or several successive years when cultivated with perennial plants, on the gound of the assessment grades calculated with an arithmetic mean of 8 crops have the highest grade.
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                       Figure 2 Agricultural land suitability for the arable category

Conclusions

Research on the Arad Plain allows us to draw the following conclusions:

· the area under study has 182.080 ha of agricultural terrain, covering 26 cadastre territories;

· following the ICPA Bucuresti methodology concerning the assessment and classification of lands from the point of view of suitability for the main crops (wheat, maize, sunflower, sugar beet, potato) we could establish different relationships between the present and the potential levels of the yields;

· knowing natural conditions, and particularly the ecological potential of the lands (defined by MEPS 1987) for the main crops, plays an important role in defining their yielding potential.
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