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Abstract       Technological processes during soil work cause great changes 
in the hydric regime. Water suction is determined by total porosity and 
aggregate distribution. Soil works influence these factors, hence the changes 
in water suction. The variation of moisture in the worked soil and particularly 
in its upper part is characterised by strong dynamics, with important changes 
in just a few days in both directions. Such changes take place because of 
weather changes but they can also occur because of the improper physical 
state of the soil or of irrational soil works. Soil works at Giarmata, on a vertic 
preluvosoil, is characterised in spring by values ranging between 23.52% and 
25.31% and between 14.73% and 18.98% in the fall. Soil water reserve 
reaches, from 1,670 m

3
/ha in spring to 1,235 m

3
/ha in the fall. On the 

amfigleic eutricambosoil at Fibiş, soil moisture is characterised by close 
values of soil moisture in spring, ranging between 24.04% and 25.46%, with 
soil water reserve of 1,654 m

3
/ha. The quasi-horizontal surface with uneven 

areas of 10-20 cm of the albic-stagnic luvosoil at Sudriaş influences directly 
both soil moisture and soil water supply. At Jupani, on gleyc aluvosoil, there 
are, in spring, higher close values of soil moisture at different depths (0-10 
cm: 25.18% and 40-50 cm: 25.03%). The hill area at Fârdea influenced soil 
moisture values and soil water supply. Soil moisture was 23.75% 0-10 cm 
deep in the soil and 21.30 40-50 cm deep in the soil. Soil water reserve was 
1,235 m

3
/ha in spring and 1,275 m

3
/ha in the fall.   
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Tillage differs depending on the ploughing 

destination (winter ploughing, ploughing for successive 

crops) and on secondary goals (incorporating animal 

manure, amendments and mineral fertilisers, 

preventing soil erosion, improving inner and outer soil 

drainage, etc.) (3 and 10). 

After tillage, the soil is 20-30% aerated. 

Lacunary porosity increases considerably allowing 

more air to penetrate the soil. Rainfall water infiltrates 

easily and the soil can retain more water (6 and 8). 

Apparent density is one of the main indices of 

soil setting: it represents the ratio between the volume 

of dry soil in unmodified setting and the total soil 

volume (1, 2 and 4). 

Soil work systems modify, because of the 

impact on structure and porosity, the hydro-physical 

indices of the soil, soil permeability and the forces that 

act on soil water (suction), evaporation and total water 

supply (7 and 9). 

 

Material and Method 

 
Research was carried out in five localities 

(Giarmata, Fibiş, Sudriaş, Jupani and Fârdea) that we 

consider as most representative in the hill area of the 

Timiş County. 

Sampling was done on the following soil 

types:  

- Vertic preluvosoil, medium clayey loam / 

medium clayey loam, developed on medium fine non-

carbonatic eluvial materials; 

- Amfigleic eutricambosoil, moderately gleyed 

(batigleyc), strongly stagnogleyed (epihypostagnic), 

medium loam / medium loam, developed on medium 

non-carbonatic colluvial materials; 

- Albic-stagnic luvosoil, strongly stagnogleyed 

(endostagnic), medium sandy loam / medium loam, 

developed on medium non-carbonatic eluvial materials; 

- Gleyc aluvosoil, strongly gleyed (batigleyc), 

proxycalcaric, medium loam / medium sandy loam, 

developed on medium carbonatic fluviatile materials; 

- Stagnic luvosoil, poorly stagnogleyed, 

developed on medium disaggregation-alteration 

materials in situ, medium loam/medium clayey loam. 

We sampled soil to determine apparent 

density and soil moisture. Thus, we could establish the 

soil water supply 0-50 cm deep in the soil. Soil 

sampling was done in April, July and September. 
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Results 

 
The year 2013 was characterised by a deficit 

of precipitations, which influenced negatively both soil 

moisture and soil water supply. 

Vertic preluvosoil, medium clayey loam / 

medium clayey loam, developed on medium fine non-

carbonatic eluvial materials at GIARMATA was 

characterised by soil moisture values ranging, in 

spring, between 23.52% and 25.31% and, in the fall, 

between 14.73% and 18.98%. Soil water supply 

reached, from 1,670 m
3
/ha in spring, 1,235 m

3
/ha in the 

fall (Table 1 and Figure 1).

 

Table 1 

 

Soil moisture (%) and soil water supply (m
3
/ha) in the vertic preluvosoil, medium clayey loam / medium clayey 

loam, developed on medium fine non-carbonatic eluvial materials (Giarmata, 2013) 

Depth 

(cm) 

Spring 

(April-sowing) 

Summer  

(July-grain formation) 

Fall 

(September-harvesting) 

U% Ra (m
3
/ha) U% Ra (m

3
/ha) U% Ra (m

3
/ha) 

0-10 23.52 

1,670 

16.28 

1,240 

14.73 

1,235 

10-20 24.10 16.21 14.96 

20-30 24.70 16.78 16.02 

30-40 25.31 20.60 18.51 

40-50 25.17 19.98 18.98 

 

23,52 24,1 24,7 25,31 25,17

16,28 16,21 16,78
20,6 19,98

14,73 14,96 16,02
18,51 18,98
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Fig. 1. Soil moisture (%) and soil water supply (m

3
/ha) in the vertic preluvosoil, medium clayey loam / medium clayey 

loam, developed on medium fine non-carbonatic eluvial materials (Giarmata, 2013) 

 

Due to the precipitations a few days before 

soil sampling in April, the amfigleic eutricambosoil, 

moderately gleyed (batigleic), strongly stagnogleyed 

(epihypostagnic), medium loam / medium loam, 

developed on medium non-carbonatic colluvial 

materials at FIBIŞ was characterised by close values of 

soil moisture in spring, ranging between 24.04% and 

25.46%, with a soil water supply of 1,654 m
3
/ha. The 

lack of precipitations in summer marked the soil water 

supply in summer and fall, i.e. 1,296 m
3
/ha and 1,328 

m
3
/ha, respectively (Table 2 and Figure 2). 

 

 

 

 

 

 

 

 

 

 



 9 

Table 2 

Soil moisture (%) and soil water supply (m
3
/ha) in the amfigleic eutricambosoil, moderately gleyed (batigleic), 

strongly stagnogleyed (epihypostagnic), medium loam / medium loam, developed on medium non-carbonatic 

colluvial materials (Fibiş, 2013) 

Depth 

(cm) 

Spring 

(April-sowing) 

Summer  

(July-grain formation) 

Fall 

(September-harvesting) 

U% Ra (m
3
/ha) U% Ra (m

3
/ha) U% Ra (m

3
/ha) 

0-10 25.46 

1,654 

16.41 

1,296 

17.30 

1,328 

10-20 25.02 17.23 18.22 

20-30 24.78 19.59 18.49 

30-40 24.04 20.48 20.73 

40-50 24.15 20.89 20.11 

 

25,46 25,02 24,78 24,04 24,15

16,41 17,23
19,59 20,48 20,89

17,3 18,22 18,49 20,73 20,11
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Fig. 2. Soil moisture (%) and soil water supply (m

3
/ha) in the amfigleic eutricambosoil, moderately gleyed (batigleic), 

strongly stagnogleyed (epihypostagnic), medium loam / medium loam, developed on medium non-carbonatic colluvial 

materials (Fibiş, 2013) 

 
The quasi-horizontal surface with uneven 

areas of 10-20 cm on which lies the albic-stagnic 

luvosoil, strongly stagnogleyed (endostagnic), medium 

sandy loam / medium loam, developed on medium 

non-carbonatic eluvial materials at SUDRIAŞ 

influenced directly both soil moisture and soil water 

supply. Soil moisture in spring in the arable layer was 

about 26.00%-22.04% at a depth of 40-50 cm. In 

summer and in the fall, soil moisture had close values 

due to soil water supply, i.e. 1,273 m
3
/ha in summer 

and 1,292 m
3
/ha in the fall (Table 3 and Figure 3). 

Table 3 

Soil moisture (%) and soil water supply (m
3
/ha) in the albic-stagnic luvosoil, strongly stagnogleyed (endostagnic), 

medium sandy loam / medium loam, developed on medium non-carbonatic eluvial materials (Sudriaş, 2013) 

Depth 

(cm) 

Spring 

(April-sowing) 

Summer  

(July-grain formation) 

Fall 

(September-harvesting) 

U% Ra (m
3
/ha) U% Ra (m

3
/ha) U% Ra (m

3
/ha) 

0-10 22.75 

1,595 

16.94 

1,273 

16.43 

1,292 

10-20 22.57 15.91 16.05 

20-30 23.16 17.16 16.96 

30-40 21.78 19.05 19.00 

40-50 22.04 19.34 19.46 
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Figure 3. Soil moisture (%) and soil water supply (m

3
/ha) in the albic-stagnic luvosoil, strongly stagnogleyed 

(endostagnic), medium sandy loam / medium loam, developed on medium non-carbonatic eluvial materials (Sudriaş, 

2013) 

Flooding meadow conditions, with a broad 

depression area, developed on medium carbonatic 

fluviatile materials with ground water at 1.0-2.0 m 

influenced significantly the soil hydric regime. Gleyc 

aluvosoil, strongly gleyed (batigleyc), proxycalcaric, 

medium loam / medium sandy loam, developed on 

medium carbonatic fluviatile materials at JUPANI had 

higher, closer values in spring at different depths (0-10 

cm: 25.18% and 40-50 cm: 25.03%) and close values 

in summer and in the fall (0-10 cm: 18.76% in summer 

and 18.62% in the fall). The high level of ground water 

(1.0-2.0 m) correlated directly with the soil water 

supply: 1,648 m
3
/ha in spring, 1,305 m

3
/ha in summer 

and 1,384 m
3
/ha in the fall (Table 4 and Figure 4). 

Table 4 

Soil moisture (%) and soil water supply (m
3
/ha) in the gleyc aluvosoil, strongly gleyed (batigleyc), proxycalcaric, 

medium loam / medium sandy loam, developed on medium carbonatic fluviatile materials (Jupani, 2013) 

Depth 

(cm) 

Spring 

(April-sowing) 

Summer  

(July-grain formation) 

Fall 

(September-harvesting) 

U% Ra (m
3
/ha) U% Ra (m

3
/ha) U% Ra (m

3
/ha) 

0-10 25.18 

1,648 

18.76 

1,305 

18.62 

1,384 

10-20 25.40 18.42 18.96 

20-30 24.92 19.14 19.98 

30-40 24.32 20.05 21.64 

40-50 25.03 21.03 22.55 

 



 11 

25,18 25,4 24,92 24,32 25,03
18,76 18,42 19,14 20,05 21,03 18,62 18,96 19,98 21,64 22,55

13841305
1648

1

10

100

1000

10000

0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm 0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm 0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm

Primavara Vara Toamna

U (%)

Ra (m3/ha)

 
Figure 4. Soil moisture (%) and soil water supply (m

3
/ha) in the gleyc aluvosoil, strongly gleyed (batigleyc), 

proxycalcaric, medium loam / medium sandy loam, developed on medium carbonatic fluviatile materials (Jupani, 2013) 

 

The hill area, with a slightly sloped surface on 

which lies the stagnic luvosoil, poorly stagnogleyed, 

developed on medium disaggregation-alteration 

materials in situ, medium loam/medium clayey loam at 

FÂRDEA influenced soil moisture value and soil 

water supply. Soil moisture was 23.75% at a depth of 

0-10 cm and 21.30% at a depth of 40-50 cm. In 

summer and in the fall, soil moisture had close values 

confirmed by soil water supply: 1,235 m
3
/ha in summer 

and 1,275 m
3
/ha in the fall (Table 5 and Figure 5). 

Table 5 

Soil moisture (%) and soil water supply (m
3
/ha) in the stagnic luvosoil, poorly stagnogleyed, developed on 

medium disaggregation-alteration materials in situ, medium loam/medium clayey loam (Fârdea, 2013) 

Depth 

(cm) 

Spring 

(April-sowing) 

Summer  

(July-grain formation) 

Fall 

(September-harvesting) 

U% Ra (m
3
/ha) U% Ra (m

3
/ha) U% Ra (m

3
/ha) 

0-10 23.75 

1,560 

15.52 

1,235 

15.74 

1,275 

10-20 23.86 16.05 16.10 

20-30 22.60 17.20 17.57 

30-40 21.54 19.73 20.07 

40-50 21.30 19.70 20.32 

 

 

 

 

 



 12 

23,75 23,86 22,6 21,54 21,3

15,52 16,05 17,2
19,73 19,7

15,74 16,1 17,57
20,07 20,32

12751235
1560

1

10

100

1000

10000

0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm 0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm 0-10 cm 10-20 cm 20-30 cm 30-40 cm 40-50 cm

Primavara Vara Toamna

U (%)

Ra (m3/ha)

 
Figure 5. Soil moisture (%) and soil water supply (m

3
/ha) in the stagnic luvosoil, poorly stagnogleyed, developed on 

medium disaggregation-alteration materials in situ, medium loam/medium clayey loam (Fârdea, 2013) 

 

Conclusions 

 
Research allows us to draw the following 

conclusions: 

1. The five localities where we sampled the soil 

proved the most representative for the hill area. 

2. Soil moisture at GIARMATA, on the vertic 

preluvosoil, was characterised by soil moisture values 

that ranged, in spring, between 23.52% and 25.31% 

and, in the fall, between 14.73% and 18.98%. Soil 

water supply decreased from 1,670 m
3
/ha in spring to 

1,235 m
3
/ha in the fall. 

3. Because of the precipitations a few days 

before soil sampling in April, the amfigleic 

eutricambosoil at FIBIŞ was characterised by close 

values of soil moisture in spring, i.e. 24.04% and 

25.46%, and by a soil water supply of 1,654 m
3
/ha. The 

lack of precipitations in summer marked the soil water 

supply, which reached, in summer and in the fall, 1,296 

m
3
/ha and 1,328 m

3
/ha, respectively. 

4. The quasi-horizontal surface with uneven 

areas of 10-20 cm on which lies the albic-stagnic 

luvosoil at SUDRIAŞ influenced directly both soil 

moisture and soil water supply. Soil moisture in spring 

in the arable layer was about 26.00%-22.04% at a 

depth of 40-50 cm. In summer and in the fall, soil 

moisture had close values. 

5. Flooding meadows, with a broad depression 

area, on which lies the gleyc aluvosoil at JUPANI, 

favoured in spring higher, close values of soil moisture 

at different depths (0-10 cm: 25.18% and 40-50 cm: 

25.03). The high level of the ground water (1.0-2.0 m) 

correlated directly with the soil water supply: 1,648 

m
3
/ha in spring, 1,305 m

3
/ha in summer and 1,384 

m
3
/ha in the fall. 

6. The hill area at FÂRDEA, with a surface 

slightly sloped on which lies the gleyc aluvosoil 

influenced soil moisture and soil water supply values. 

Soil moisture was 23.75% at a depth of 0-10 cm and 

21.30 at a depth of 40-50 cm. Soil water supply was 

1,235 m
3
/ha in summer and 1,275 m

3
/ha in the fall. 
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