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Abstract. Increasing production and 
agricultural land fertility are directly determined by 
the detailed knowledge of soil processes, of 
evolution, and of the measure in which soils are 
supplied with nutrients. Previous research contain 
numerous analytical data over a period of over 40 
years, an interval in which there were numerous 
changes both in soil features and in research 
methodology, mapping, and assessment of 
agricultural lands. As both soil features are 
dynamic, in close relation with soilification 
conditions, it is necessary to re-assess physical and 
chemical features, nutrient supply, and soil 
favourability for the main crops in the Crişul Negru 
– Crişul Repede interfluves. 

 
 
 
 

Rezumat Creşterea producţiei şi sporirea 
fertilităţii terenurilor agricole sunt determinate în 
mod direct de cunoaşterea detaliată a proceselor 
de solificare, a evoluţiei cât şi a stării de asigurare 
a solurilor cu principalii nutrienţi. 

Cercetările anterioare cuprind numeroase 
date analitice, pe o perioadă îndelungată de peste 
40 de ani, interval în care au survenit numeroase  
modificări atât în proprietăţile solurilor cât şi în 
metodologia de cercetare, cartare şi bonitare a 
terenurilor agricole.   

Întrucât însuşirile solurilor sunt dinamice, 
fiind în strânsă concordanţă cu condiţiile de 
solificare, se impune o reevaluare a proprietăţilor 
fizice şi chimice, a stării de asigurare cu nutrienţi 
şi a stabilirii favorabilitatea solurilor pentru 
principalele culturi din interfluviul Crişul Negru – 
Crişul Repede. 

 
MATERIAL AND METHOD 

Romanian methodology of assessing agricultural lands is based on a mathematical-
heuristic model englobing the synthesis of knowledge in the field of different schools as well 
as that of native expertise (D. Teaci 1960, 1975, 1980). The ICPA Bucureşti (1987) acts in 
order to establish the production capacity with a view to the most important conditions in the 
whole environmental factors, such as: relief conditions, climate resources, hydrological 
conditions, and soil features in certain economic and social development conditions of society 
on the whole and of agriculture in particular. 

To calculate assessment notes, we have chosen, from the numerous environmental 
conditions characteristic for each land unit (UT or TEO) within our soil study only those 
considered to be the most important, easier and more accurate to predict (at the present level of 
equipment of the specialised units, less performing than in other fields of activity), i.e.:  

- index 3C – annual average temperature – corrected values; 
- index 4C – annual average rainfall – corrected values; 
- index 14 – gleysation; 
- index 15 – stagnogleysation; 
- index 16 or 17 – salification or alkalinisation; 
- index 23A – texture in Ap or the first 20 cm; 
- index 29 – pollution; 
- index 33 – slope; 
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- index 34 – land exposition class;  
- index 38 – land glides; 
- index 39 – depth of surface water; 
- index 40 – floodiness; 
- index 44 – total porosity in the restrictive horizon; 
- index 50 – permeability class; 
- index 61 – contents of total CaCO3 total over 0-50 cm; 
- index 63 – soil reaction in Ap or in the first 20 cm; 
- index 69 – base saturation class; 
- index 133 – useful edaphic volume; 
- index 144 – humus supply in the first 0-50 cm; 
- index 181 – stagnant-moisture excess (surface); 
- index 271 – land improvement works. 

 Upon land assessment for natural conditions, each of the indices above participate in 
establishing the assessment grade through an assessment coefficient that varies between 0 and 
1, according to the feature being totally unfavourable or optimal for use or plant demands in 
discussion (Annexes 3-1 to 3-18, MESP-1987, vol. II). 
 The assessment grade for use and crops can be obtained by multiplying 100 times the 
produce of the coefficients of the 17 indices directly participating in the assessment grade: 
 Y = (x1, x2, x3…..x17)  100 
where: 
 Y = assessment grade 
 x1, x2, x3…..x17  = value of coefficients (17 indices) 

For example, when all indices have the value of coefficients equal to 1, the value of 
assessment grade is maximal, i.e. 100. 

In Romanian assessment methodology, there are 24 situations covering all the uses 
(4), the different agricultural crops (14), and the different fruit-tree (6) and vine (2) species.  

 
 RESULTS AND DISCUSSION 

The whole area under study concerns 243,200 ha of which we studied an area of 
210,916 ha representing 92,5% of the total area, with a number of 56 cadastral territories 
located between the Crişul Repede (North), the border with Hungary (West), the Crişul Negru 
(North) and the Apuseni Mountains (East). 

Favourability is, for the Romanian school of soil science, the measure in which a soil 
(land) meets the living demands of a crop plant, under normal climate conditions and within a 
proper agricultural technique.  

In this sense, assessing agricultural lands from the point of view of the favourability 
of each piece of land points out the following: 

In wheat and barley, as straw cereals, that are cultivated on a very wide area, we 
established, through assessment grades, the following fertility classes (Figure 1) for wheat: 

- 1st class, with very favourable lands, represented by the following USs: 8, 10, 
cover 4.28 % of the agricultural land of the area under study; 

- 2nd class, with favourable lands, represented by the following USs: 7, 9, 11, 12, 
13, 17, 18, cover 27.77 % of the agricultural land of the area under study; 

- 3rd class, with lands of medium favourability, represented by the following USs: 
3, 4, 6, 14, 15, 19, 23, 24, 25, 27, 34, cover 38.78 % of the agricultural land of the 
area under study; 
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- 4th class, with little favourable lands, represented by the following USs: 1, 5, 16, 
26, 30, 35, cover 9.83 % of the agricultural land of the area under study; 

- 5th class, with unfavourable lands, represented by the following USs: 2, 21, 28, 
29, 31, 32, 33, cover 19.34 % of the agricultural land of the area under study. 

 

Figure 1. Favourability of agricultural lands for wheat 
 

In maize, as the main agricultural crop in Romania, and for which they carried out 
most of the research in the field of land assessment and that is very environmental sensitive, 
land has the following favourability classes (Figure 2): 

- 1st class, with very favourable lands, represented by the following USs: 7, 8, 9, 
10, 12, 13, cover 13.24 % of the agricultural land of the area under study; 

- 2nd class, with favourable lands, represented by the following USs: 3, 4, 16, 17, 
25, cover 12.06 % of the agricultural land of the area under study; 

- 3rd class, with lands of medium favourability, represented by the following USs: 
6, 11, 14, 15, 18, 19, 20, 24, 27, cover 25.58 % of the agricultural land of the area 
under study; 

- 4th class, with little favourable lands, represented by the following USs: 1, 5, 23, 
26, 34, cover 16.67 % of the agricultural land of the area under study; 

- 5th class, with unfavourable lands, represented by the following USs: 21, 22, 28, 
29, 30, 31, 32, 33, 35, cover 32.46 % of the agricultural land of the area under 
study. 
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Figure 2. Favourability of agricultural lands for maize 
 

In sun-flower, the situation is as follows (Figure 3): 
- 1st class, with very favourable lands, represented by the following USs: 7, 9, 10, 

13, cover 9.6 % of the agricultural land of the area under study; 
- 2nd class, with favourable lands, represented by the following USs: 3, 4, 8, 12, 16, 

17, 23, 25, cover 22.80 % of the agricultural land of the area under study; 
- 3rd class, with lands of medium favourability, represented by the following USs: 

6, 11, 14, 15, 18, 19, 20, 24, 27, cover 25.58 % of the agricultural land of the area 
under study; 

- 4th class, with little favourable lands, represented by the following USs: 5, 26, 28, 
29, 30, 34, cover 14.96 % of the agricultural land of the area under study; 

- 5th class, with unfavourable lands, represented by the following USs: 1, 2, 21, 22, 
31, 32, 33, 35, cover 27.06 % of the agricultural land of the area under study. 

In potato, the situation is as follows (Figure 4):  
- 1st class, with very favourable lands, represented by the following USs: 8, 10, 16, 

cover 5.93 % of the agricultural land of the area under study; 
- 2nd class, with favourable lands, represented by the following USs: 7, 12, cover 

5.69 % of the agricultural land of the area under study; 
- 3rd class, with lands of medium favourability, represented by the following USs: 

3, 4, 9, 11, 13, 14, 17, 18, 20, 24, 25, cover 32.30 % of the agricultural land of the 
area under study; 

- 4th class, with little favourable lands, represented by the following USs: 6, 15, 19, 
21, 27, 33, cover 27.43 % of the agricultural land of the area under study; 
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Figure 3. Favourability of agricultural lands for sun-flower 
 

Figure 4. Favourability of agricultural lands for potato 
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Alfalfa, the oldest forage crop, is the most valued perennial both for the forage 
amounts it yields (35 t/ ha green mass) and particularly for its forage features (1,1150 kg/ha of 
digestible protein). 

Within the area under study, the following assessment grades have been established in 
alfalfa (Figure 5): 

- 1st class, with very favourable lands, represented by the following USs: 9, 10, 16, 
cover 5.99 % of the agricultural land of the area under study; 

- 2nd class, with favourable lands, represented by the following USs: 7, 8, 13, 17, 
25, cover 12.19 % of the agricultural land of the area under study; 

- 3rd class, with lands of medium favourability, represented by the following USs: 
1, 3, 4, 6, 11, 12, 14, 18, 19, 20, 23, 24, 27, 34, cover 42.13 % of the agricultural 
land of the area under study; 

- 4th class, with little favourable lands, represented by the following USs: 5, 15, 22, 
33, 35, cover 22.47 % of the agricultural land of the area under study; 

- 5th class, with unfavourable lands, represented by the following USs: 2, 21, 26, 
28, 29, 30, 31, 32, cover 17.22 % of the agricultural land of the area under study. 

Figure 5. Favourability of agricultural lands for alfalfa 
 

On the ground of the grades we calculated in the 13 crops, we have established, 
according to the present assessment methodology, 8 crops with the highest favourability 
(Figure 6) that can be the ground for the establishment of long-term crop rotations, that 
embrace improving plants (gramineae and perennial legume mixtures). 

As for the very favourable areas, the situation is as follows: wheat 4.28 %, barley 6.13 
%, maize 13.24 %, sun-flower 9.6 %, sugar beet 6.25 %, potato 6.01 %, hemp 5.99 %, and 
alfalfa 5.99 %. 
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Figure 6. Favourability of agricultural lands for 8 highest favourability crops 
 

 Treating the matter of ecological demands in plants such as presented above does not 
substitute the careful study of each relationship between the factor features and environmental 
conditions and the demands, i.e. the effects these features have on growth and fructification of 
each plant apart. 

Taking into account the great diversity of natural conditions and the way factors inter-
relate it is necessary to study environmental factors through substitution, enhancement, or 
hindrance in order to avoid some absurd situations and to develop new ecological indices that 
allow the development of agro-environmental schemes. 

 
 CONCLUSIONS  

Research carried out between 2001 and 2004 in the Crişul Negru - Crişul Repede 
interfluves allows us to draw the following conclusions: 

- the whole area under study measures 243,200 ha of which we really studied 
210,916 ha representing 92.5% of the total area, with 56 cadastral territories 
located between the Crişul Repede (North), the border with Hungary (West), the 
Crişul Negru (North) and the Apuseni Mountains (East); 

- following the methodology of the ICPA Bucureşti concerning land assessment 
and classification for the main crops (wheat, maize, sunflower, sugar bets, and 
potato) we established different relationships between the present and future crop 
levels; 

- on the ground of corrected averages in the 13 crops, through the present 
assessment method, we established 8 crops with the highest favourability that 
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can be the basic elements in developing long-term crop rotations that also 
include improving plants (mixtures of gramineae and perennial legumes). As for 
the very favourable areas, the situation is as follows: wheat 4.28 %, barley 6.13 
%, maize 13.24 %, sun-flower 9.6 %, sugar beets 6.25 %, potato 6.01 %, hemp 
5.99 %, and alfalfa 5.99 %; 

- the synthesis of soil and agro-chemical mapping in the area pointed out the great 
diversity of the levels of supply with nutrients (nitrogen, phosphorus, potassium) 
determined mainly by the great variability of soil types and by the agricultural 
systems applied in the area during the last decades, in which crop structure was 
reduced to a short, 2-3 crop rotation and even to monoculture, and to unilateral 
fertilising based on nitrogen; 

- knowing natural conditions and particularly the ecological potential of the lands 
(defined in accordance with the MESP 1987) for the main crops has a particular 
importance in defining their productive capacity. 
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