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Abstract       Water as a vegetation factor is nowadays an issue of main 
importance that deserves to be analysed from all the points of view. 
Assessing and prognosticating soil water supply allows permanent knowledge 
of the degree of water supply for the crops and the choice of the cultivation 
technologies in agreement with the degree of favourability of agro-
meteorological conditions. Soil water balance is represented by two groups of 
elements: on the one hand, soil water resources and, on the other hand, 
productive and reproductive water consumption as well as the soil water 
supply at the beginning and end of the period analysed. Soil moisture and, 
implicitly, soil water reserve influence directly the level of productions. At 
Lovrin (Timiş County, Romania), apparent density oscillates between 1.68 
g/cm

3
 in the horizon 0-10 cm and 1.49 g/cm

3
 in the horizon 40-50 cm, with 

maximum moisture 23.30% in the horizon 20-30 cm and a water reserve of 
247.60 m

3
/ha. At Beba Veche (Timiş County, Romania), apparent density is 

1.57 g/cm
3
 at the soil surface and 1.71 g/cm

3
 in the horizon 40-50 cm; soil 

moisture is 18.83% at the surface of the soil and there is a water reserve of 
295.63 m

3
/ha in the horizon 0-10 cm. Apparent density at Teremia Mare 

(Timiş County, Romania) has the highest values – above 1.90 g/cm
3
; soil 

moisture in the first 10 cm is 20.25% with a water reserve of 372.60 m
3
/ha. At 

Comloşu Mic (Timiş County, Romania), apparent density is 1.63 g/cm
3
 at the 

surface of the soil, with a soil moisture of 20.45% and a water reserve in the 
first 10 cm of 333.34 m

3
/ha.   
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Research carried out lately concerning soil 

works point out their importance on the soil physical 

features. Soil moisture variation is characterised by a 

strong dynamics with important changes in only a few 

days. These changes take place due to the 

meteorological changes, but they can also be caused by 

the improper physical state of the soil or by the 

irrational soil works (2). 

The quality of soil works, the possibility of 

reducing their number, water accumulation and soil 

penetration by the water have always been main 

research topics for the Romanian researchers (1, 3, 4, 

5, 6, 7, 8, and 9). 

 
Material and Method 

 
Research was carried out in four localities in 

the Timiş County, Romania (Lovrin, Beba Veche, 

Teremia Mare and Comloşu Mic) that we consider 

representative for the Banat’s Plain. 

Sampling was done on the following soil 

types:  

- gleyed chernozem, poorly glysed, demi-carbonatic; 

- gleyed chernozem, poorly gleyed, salty deep down; 

- salty chernozem, carbonated, moist phreatic, with 

salinisation and alkalinisation 0-20 cm deep in the soil; 

- salty chernozem, moist phreatic, with poor salinisation 

between 20 and 50 cm, and poor alkalinisation between 

0 and 20 cm; 

- alkalinised cambic chernozem, moist phreatic, with 

poor salinisation below 100 cm. 

We sampled the soil to determine apparent 

density and soil moisture. We could, thus, determine 

soil water supply between 0 and 50 cm. 

We calculated the soil water supply in July 

because this is the critical period with the highest water 

requirements. 

 

Results 

 
Obtaining high productions in grain maize 

depends on the cultivation technology and on the soil 

water supply. 
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The year 2013 was a year with rainfall deficit 

which had a negative influence on production. That 

year, everything was disturbed, even the normal 

cultivation technology steps. 

The lack of precipitations during maize 

vegetation (IV-VI) recorded a deficit compared to the 

multi-annual mean, a deficit that could not be 

compensated by soil works. 

On the soil at Lovrin (Timiş County, 

Romania), apparent density oscillated between 1.68 

g/cm
3
 in the horizon 0-10 cm and 1.49 g/cm

3
 in the 

horizon 40-50 cm. Soil moisture was 19.39% in the 

horizon 20-30 cm. Water reserve was 1,710.35 m
3
/ha 

in the horizon 0-50 cm (Table 1).

 

Table 1 

Soil moisture (%) and soil water supply in grain maize (Lovrin, Timiş County, Romania, July 2013) 

Depth  

(cm) 

Apparent density 

(g/cm
3
) 

Soil moisture 

(%) 

Deep soil water 

supply (m
3
/ha) 

Soil water supply (0-

50 cm) 

0 – 10 1.68 19.39 325.75  

 

1,710.35 
10 – 20 1.61 21.66 348.26 

20 – 30 1.46 23.30 247.60 

30 – 40 1.69 23.07 389.83 

40 – 50 1.49 20.81 310.07 
 

 

All the values on the soil at Beba Veche 

(Timiş County, Romania) were lower than those at 

Lovrin. Apparent density oscillated between 1.57 

g/cm
3
 in the horizon 0-10 cm and 1.71 g/cm

3
 in the 

horizon 40-50 cm. Soil moisture was only 18.83% in 

the horizon 0-10 cm, reaching over 21% in the horizon 

10-30 cm. Soil water supply in the horizon 20-30 cm 

was 378.52 m
3
/ha, while soil water supply in the 

horizon 0-50 cm was 1,647.38 m
3
/ha (Table 2).

Table 2 

Soil moisture (%) and soil water supply in grain maize (Beba Veche, Timiş County, Romania, July 2013) 

Depth  

(cm) 

Apparent density 

(g/cm
3
) 

Soil moisture 

(%) 

Deep soil water 

supply (m
3
/ha) 

Soil water supply (0-

50 cm) 

0 – 10 1.57 18.83 295.63  

 

1,647.38 

 

 

10 – 20 1.65 21.01 346.67 

20 – 30 1.75 21.63 378.52 

30 – 40 1.51 19.71 297.62 

40 – 50 1.71 19.27 329.52 

 
Apparent density on the soil at Teremia Mare 

(Timiş County, Romania) oscillated between 1.72 

g/cm
3
 in the horizon 40-50 cm and 1.97 g/cm

3
 in the 

horizon 10-20 cm. Apparent density was 1.84 g/cm
3
 in 

the horizon 0-10 cm. Soil moisture was 20.25% in the 

horizon 0-10 cm and only 19.11% in the horizon 40-50 

cm. Soil water supply was 414.37 m
3
/ha in the horizon 

20-30 cm and 1,863.87 m
3
/ha in the horizon 0-50 cm, 

i.e. close to the necessary amounts (Table 3).

Table 3 

Soil moisture (%) and soil water supply in grain maize (Teremia Mare, Timiş County, Romania, July 2013) 

Depth  

(cm) 

Apparent density 

(g/cm
3
) 

Soil moisture 

(%) 

Deep soil water 

supply (m
3
/ha) 

Soil water supply (0-

50 cm) 

0 – 10 1.84 20.25 372.60  

 

1863.87 

 

 

10 – 20 1.97 19.06 375.48 

20 – 30 1.95 21.25 414.37 

30 – 40 1.77 21.05 372.58 

40 – 50 1.72 19.11 328.70 

 
The values recorded at Comlosu Mic were 

close to those recorded at Teremia Mare. Apparent 

density was 1.63 g/cm
3
 in the horizon 0-10 cm, while 

the lowest value 1.48 g/cm
3 

was in the horizon 40-50 

cm. Soil moisture had close values, with the lowest 

values in the horizon 0-10 cm and 40-50 cm; the 

highest moisture of 22.67% was in the horizon 30-40 

cm. The lowest value of soil water supply (300.74 

m
3
/ha) was in the horizon 40-50 cm. Soil water supply 

in the horizon 0-50 cm was 1,843.32 m
3
/ha, which 

materialised in the fall in a good yield (Table 4).
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Table 4 

Soil moisture (%) and soil water supply in grain maize (Comlosu Mic, Timiş County, Romania, July 2013) 

Depth  

(cm) 

Apparent density 

(g/cm
3
) 

Soil moisture 

(%) 

Deep soil water 

supply (m
3
/ha) 

Soil water supply (0-

50 cm) 

0 – 10 1.63 20.45 333.34  

 

1843.32 

 

10 – 20 1.92 21.36 410.11 

20 – 30 1.82 21.74 395.67 

30 – 40 1.78 22.67 403.53 

40 – 50 1.48 20.32 300.74 

 
Conclusions 

 
Research results allow us to draw the following 

conclusions: 

1.The four localities where we sampled soil proved to 

be the most representative for our study. 

2.Apparent density had different values depending on 

the soil type. The lowest values were in Lovrin, where 

they oscillated between 1.49 g/cm
3
 (40-50 cm) and 

1.69 g/cm
3
 (30-40 cm), while the highest values were 

in Teremia Mare, where they oscillated between 1.72 

g/cm
3
 (40-50 cm) and 1.97 g/cm

3
 (10-20 cm). 

3.Soil moisture oscillated between 18.83% (0-10 cm) 

and 21.63% (20-30 cm) in Beba Veche and between 

19.93% (0-10 cm) and 23.30% (20-30) in Lovrin. 

4.Soil water supply over 0-50 cm was 1,647.38 m
3
/ha 

in Beba Veche and 1,863.87 m
3
/ha in Teremia Mare. 

5.The final conclusion is that soil water supply is 

influenced by soil type, apparent density, and soil 

water supply. 
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