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Abstract. Agriculture is a traditional branch in the Romanian economy that has as the means of 

production agricultural land (all land located within the borders of a country, including those under water), 

which provides food for the population, raw materials for industries and products for export.(Berbecea 

2014) It has been practiced in our country since prehistoric times, for a longtime predominating 

pastoralism, practiced in several forms including transhumant (the permutation of the herds depending on 

the season from high to low areas). (Duma – Copcea 2014) Through this research we want to highlight the 

agrochemical characteristics of the soil resources in Şepreuş, Arad County, Romania. In order to highlight 

these characteristics, six plots with different surfaces were chosen: Ceichi (1ha), Jidovi (20ha), Armata 

(7ha), Cabana (5ha), Ciobanu (7ha), Goldis (14ha), from which soil samples were taken, on which a series 

of analyzes were performed. Among the characteristics sought to find out we can find the pH value, the 

supply of humus, phosphorus, potassium, and the calcium carbonate content, and the texture of the soil, 

were monitored, on all the six plots, mentioned above. For each plot, the recommended fertilizer 

requirement (NPK) was calculated, depending on the crop to be established but also taking into 

consideration the previous crop. The main crops present on these plots are corn, autumn wheat and autumn 

barley. (Marin 2013) 
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INTRODUCTION 

Agriculture is a traditional branch of the Romanian economy, which has as means of 

production the agricultural land fund, which provides the food for the population, raw materials 

to industrial branches and export products. (GROSZLER 2017) 

The natural and social conditions influencing agricultural production are: 

The natural conditions represented by relief plays the role of a thermal threshold causing 

a differentiation of agricultural practices on large relief units: mountain areas dominated by 

livestock (BORCEAN 2009); hill and plateau areas dominated by viticulture, fruit culture, and 

animal husbandry; plain areas dominated by cereals, industrial plants, and vegetable plants; the 

climate is generally favourable, sometimes there are phenomena that partially compromise crops 

(frost, drought, etc.); the soils are highly fertile in the plain (molisols), medium in hills and 

plateaus (argiluvisols and cambisols), sometimes being affected by geomorphological processes 

requiring ameliorative works. (MIHUȚ 2018) 

Demographic conditions: the increasing number of people requires higher and more 

diversified productions; (MARIN 2017) at the same time, in areas with high population densities, 

it is necessary to practice cultures that require a larger workforce, while in low density areas, 

mechanization of agriculture is necessary. (FLORESCU 2014) Industrial conditions: industrial 

branches are conditioned by the distribution of agricultural crops (sugar, oil, canned food, etc.); 

in order to reduce production costs and production streamlines, food manufactures should be 

located in agricultural areas. (DICU 2016) 

The perimeter of the Commune of Șepreuș is located in the northern part of Arad 

County, Romania, in the plain area, and is bordered to the north by the territory of the communes 
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of Apateu and Mișca, to the west by the territory of the Commune of Sintea Mare, to the south 

with the territory of the Commune of Sicula and to the east by the territory of the Commune of 

Cermei. The territory of the Commune of Șepreuș is crossed from east to west by a paved road 

that connects Cermei and Chişineu Criş. (OKROS 2016) The other links with neighbouring areas 

are made by non-modernized roads. (URLICA 2019) 

The territory of the Commune of Șepreuș is, geomorphologically, part of the West 

Plain, the low plain subunit of Cașurilor. This low plain of the Criş rivers is a divagation plain, 

plane in form, in which many tablelands appear. (MIRCOV 2016) The overall evolution of the 

territory is closely linked to the interference between the evolution of the Pannonia depression 

and movements on the neighbouring crystalline block (Apuseni Mountains). (Nita 2007) 

With the movements, deep ruptures appeared determining the start of partition blocks 

and sketching future bay-like depressions. The invasion of these depressions is caused by 

Pannonia basin waters, followed by intense clogging processes. (NIŢĂ 2018) From a 

hydrographic point of view, the territory of the Commune of Şepreuş is part of the Crişul Negru 

River basin and includes under the Teuz, Sartiş, and Binişel basins, part of the Levelas Valley 

sub-basin area. The most important valley in the Commune of Şepreuş is the Teuz Valley, 

situated in the south of the territory at the border with the administrative territory of the 

Commune of Sicula. (OANCEA 2012) 

 

        MATERIAL AND METHODS 

Determination of physical properties. 

Soil texture- through the Cernikova method (the principle underlying the pipetting method is the 

sedimentation of particles into a liquid at different rates, depending on their size, according to 

Stokes' law). 

The determination of the granulometric fractions in weight percentages was done using the 

following formulas: 

Coarse sand (2 - 0.2 mm in diameter) % =
xFm

xm

0

1 100
 

Fine sand (0.2-0.02 mm in diameter) % = 
'

100 2

m

xm
 

Dust (0.02 - 0.002 mm in diameter) % = 
xFVxm

xVxmm

)(

100)(

0

32 
 

Clay (diameter less than 0.002 mm) % = 
dxFVxm

xVxm

0

3 100
 

Soil density (cm3) - using a pycnometer, using distilled water; 

Soil density is calculated using the following formula: 

D = 

321

2
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Apparent density (cm3) -the formula by which we calculated the bulk density is as follows:                        

V

MM
DA 21   

Total Porosity Pt (%) -was calculated using the following formula: 1001 x
D

DA
PT 








  

AEROSIS POROSITY PA (%). In order to determine it by calculation we used the values of 

some hydrophysical and physical indices: PA = PT - CC x DA 

Setting and soil compaction (gt) 

100x
PMN

PTPMN
GT


  

PMN = 45 + 0,163 X A 

Determination Of Chemical Properties 

Soil humus content (%) - by titrimetric methods, respectively Tiurin method; 

The principle of the method is to oxidize the carbon in the humus with a solution of chromium 

anhydride or potassium dichromate in the presence of sulfuric acid. 

The humus content of a soil sample was calculated using the following formula: 

K x 
m

 100 x 0,0005181 x f x V2)  (V1
 Humus%   

pH of the soil solution - according to the potentiometric method, in aqueous extract 1: 2.5; 

Total nitrogen dosage - was done by Kjeldahl method (soil mineralization is done by boiling 

with concentrated sulfuric acid in the presence of catalyst); 

Mobile phosphorus - determined by Egner-Rhiem-Domingo on a UV-VIS spectrophotometer; 

Assimilable potassium - extracted into ammonium lactate acetate and determined with atomic 

absorption spectrophotometer; 

Total cationic exchange capacity (t) - determined by the Bower method; 

Degree Of Saturation In Bases (V%) - was calculated by the formula: 

(%)100X
SS

S
V

HB

B


  

RESULTS AND DISCUSSIONS 
Agrochemical characterization of soil resources in the Commune of Şepreuş, Arad 

County, Romania 
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Table 1 

The chemical properties of the soils in every plot on different depths 

 

The investigated territory is characterized by a moderate mainland temperate climate 

with shorter and gentler winters due to a certain circulation of air masses of various types, caused 

either by the dynamic centre of action (azoic and subtropical anticyclones), or by seasonal 

thermal action (Siberian anti-cyclone, Asian or Mediterranean depression). 

The studied area is, therefore, at the interference of air masses that have an oceanic 

character of western origin that often comes with a higher degree of continentalisation and the 

continental one, of the eastern origin, frequently under the influence of some southern high air 

masses that cross the Mediterranean Sea. 

 

Plot name: GOLDIS – Plot (ha): 14 

Following soil analyses, we can see that soil reaction is poorly acidic, with an average 

pH of 6.89. Soil texture is clayey and calcium carbon content is medium. At the same time, a 

medium supply with humus, low with phosphorus and ammonia nitrogen and a very low 

potassium supply. 

 

NAME 

OF 

THE 

PLOT 

 

SUP 

Ha  

S
a

m
p

le
 c

o
d

e 

 

p
H

 (
H

2
O

) 

 

Plasticity 

Ca 

(%) 

CaCo3 

(%) 

 

Humus 

(%) 

NO₃-

N+NO₂-

N 

(mg/kg) 

 

P₂O₅ 

(mg/kg) 

 

K₂O 

(mg/kg) 

Jidovi    
0-20 cm 

20.00 191376 6.47 42 0.25 - 1.99 2.1 33 125 

Jidovi  

20-40 
cm 

20.00 191377 6.74 45 0.30 0.7 1.43 0.8 259 102 

Armata 

0-20 cm 

7.00 191378 7.27 47 0.35 0.9 2.40 9.4 20 129 

Armata 
20-40 

cm 

7.00 191379 8.23 50 0.33 0.8 1.43 3.3 ** 92 

Cabana 
0-20 cm 

5.00 191380 6.39 43 0.27 - 2.61 6,4 139 125 

Cabana 

20-40 

cm 

5.00 191381 6.60 37 0.25 0.6 1.32 0.9 16 70 

Ciobanu 

0-20 cm 

7.00 191382 6.31 36 0.15 - 1.79 5.5 22 78 

Ciobanu 

20-40 

7.00 191383 6.35 37 0.15 - 1.52 3.7 18 69 

Goldis   

0-20 cm 

14.00 191384 6.58 58 0.39 1.0 3.35 8.4 69 98 

Goldis 

20-40 
cm 

14.00 191385 7.19 59 0.41 1.0 2.14 4.7 32 81 

Ceichi   

0-20 cm 

1.00 191475 6.23 37 0.20 - 1.77 6.0 15 101 

Ceichi   
0-20 cm 

1,00 191474 7.04 41 0.29 0.7 1.21 3.5 22 91 
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Table 2 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 164 121 224 

Year of production 2019/2020 Product. 

t/ha 

N P₂O₅ K₂O 

s.a kg/ha 

Main crop Maize 10 164 121 224 

The subject  Year of planting     

Cultivation method  Distance     

Total correction  

Previous culture: Autumn 

wheat 

 4.5    

1. Organic fertilizer:       

2. Organic fertilizer:       

3. Organic fertilizer:       

Irrigation       

Chemical reaction 

(pH): 

      

Green manure       

The effect of the report 
K/Mg 

      

Plant analysis       

Recommended fertilizer required: 164 121 224 

Plot name: CIOBANU – Plot (ha) 7 

Compared to the first ground plot, we notice that, in the second plot, the soil reaction is 

low acidic, the texture belongs to the same textural class, being clayed, and calcium carbonate 

content remains in the same state of supply, i.e., average. Humus content does not suffer 

important changes, being soil supplied. The content in phosphorus and ammonia nitrogen shows 

low soil supply in these nutrients, and potassium supply remains very low in this plot. 

Table 3 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 166 126 207 

Year of production 2019/2020 Produ

ct. t/ha 

N P₂O₅ K₂O 

   

s.a kg/ha 

Main crop Maize 10 166 126 207 

The subject  Year of planting     

Cultivation method  Distance     

Total correction  

Previous culture: Autumn 
wheat 

 3    

1. Organic fertilizer       

2. Organic fertilizer       

3. Organic fertilizer       

Irrigation       

Chemical reaction 

(pH): 

      

Green manure       

The effect of the 

report K/Mg 

      

Plant analysis       

Recommended fertilizer required: 166 126 207 
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Plot name: CABANA – Plot (ha) 5 

Compared to the second ground plot, we notice that in the third plot, the soil reaction is 

low acidic, the texture belongs to the same textural class, being clayed, and calcium carbon 

content remains in the same state of supply, i.e., averaging. Humus content does not suffer 

important changes, being soil supplied. The content in phosphorus and ammonia nitrogen shows 

low soil supply in these nutrients, and potassium supply remains very low in this plot. 

Table 4 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 163 98 192 

Year of production 2019/2020 Product

. t/ha 

N P₂O₅ K₂O 

s.a kg/ha 

Main crop Maize 10 163 98 192 

The subject  Year of 

planting 

    

Cultivation method  Distance     

Total correction  

Previous culture: Autumn 
wheat 

 4    

1.  Organic fertilizer       

2.  Organic fertilizer       

3.  Organic fertilizer       

Irrigation       

Chemical reaction (pH):       

Green manure       

The effect of the report K/Mg       

Plant analysis       

Recommended fertilizer required: 163 98 192 

 

Plot name: ARMATA – Plot (ha) 5 

        Compared to the third plot of soil, we notice that in the fourth plot, the soil reaction is 

maintained low, the texture belongs to the same textural class, being clayed, and calcium carbon 

content remains in the same state of supply, i.e., average. Humus content does not suffer 

important changes, being soil supplied. The content in phosphorus and ammonia nitrogen shows 

poor soil supply in these nutrients, and potassium supply remains very low in this plot. 
Table 5 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 175 118 191 

Year of production 2019/2020 Product. 

t/ha 

N P₂O₅ K₂O 

s.a kg/ha 

Main crop Maize 10 175 118 191 

The subject  Year of planting     

Metoda de cultivare  Distance     

Total correction  

Cultura premergătoare: Autumn 
wheat 

 4    

1. Organic fertilizer       

2. Organic fertilizer       

3. Organic fertilizer       

Irrigation       

Chemical reaction (pH):       

Green manure       
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The effect of the report 
K/Mg 

      

Plant analysis       

Recommended fertilizer required: 175 118 191 

 

Plot name: JIDOVI – Plot (ha) 20 

Compared to the fourth ground plot, we notice that in the fifth plot, the soil reaction is 

kept acid, the texture belongs to the same textural class, being clayed, and calcium carbonate 

content remains in the same state of supply, i.e., average. Humus content does not suffer 

important changes, being soil supplied. The content in phosphorus and ammonia nitrogen shows 

low soil supply in these nutrients, and potassium supply remains very low in this plot. 
Table 6 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 146 24 94 

Year of production 2019/2020 Product. 

t/ha 

N P₂O₅ K₂O 

s.a kg/ha 

Main crop Autumn wheat 7 146 24 94 

The subject  Year of 

planting 

    

Cultivation method  Distance     

Total correction  

Previous culture: Maize  5    

1. Organic fertilizer       

2. Organic fertilizer       

3. Organic fertilizer       

Irrigation       

Chemical reaction (pH):       

Green manure       

The effect of the report K/Mg       

Plant analysis       

Recommended fertilizer required: 146 24 94 

Plot name: CEICHI – Plot (ha) 1 

Compared to the fifth plot, we notice that, in the sixth plot, the soil reaction is kept low, 

the texture belongs to the same textural class, being clayey, and calcium carbon content remains 

in the same state of supply, i.e., average. Humus content does not suffer important changes, being 

soil supplied. The content in phosphorus and ammonia nitrogen shows low soil supply in these 

nutrients, and potassium supply remains very low in this plot. 

Table 7 

Seeded crop and the fertilizer requirement 

Max NPK s.a (kg/ha): 175 118 192 

Year of production 2019/2020 Product. 

t/ha 

N P₂O₅ K₂O 

s.a kg/ha 

Main crop Maize 10 175 118 192 

The subject  Year of 

planting 

    

Cultivation method  Distance     

Total correction  
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Previous culture: Autumn barley  2.5    

1. Organic fertilizer       

2. Organic fertilizer       

3. Organic fertilizer       

Irrigation       

Chemical reaction (pH):       

Green manure       

The effect of the report 
K/Mg 

      

Plant analysis       

Recommended fertilizer required: 175 118 192 

 

CONCLUSIONS 

Following soil analyses, we can see that soil reaction is low acidic, with an average pH 

of 6.89. Soil texture is clayey and calcium carbon content is medium. At the same time, a medium 

supply with humus, low with phosphorus and ammonia nitrogen and a very low potassium 

supply. 

In the second plot, the soil reaction is low acidic, the texture belongs to the same textural 

class, being clayey, and calcium carbonate content remains in the same state of supply, i.e., 

average. 

In the third plot, the soil reaction is low acidic, the texture belongs to the same textural 

class, being clayed. 

In the fourth plot, the soil reaction is low acidic, the texture belongs to the same textural 

class, being clayey, and calcium carbonate content remains in the same state of supply, i.e., 

average. 

In the fifth plot, soil reaction is low acidic, the content in phosphorus and ammonia 

nitrogen shows a low soil supply 

In the sixth plot, the soil reaction is low acidic, the content in phosphorus and ammonia 

nitrogen shows a low soil supply in these nutrients, and potassium supply remains very low in 

this plot. 
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