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ABSTRACT The researches were made between 
2003 and 2005, on the cambic chernozem, from the 
apple-tree plantation, in the Didactic Station, the 
culture system being super-intensive. 
Apparent density is the mass of volume unit of 
soil, together with empty spaces and results 
from the rapport between the mass of 
completely dry soil, in natural placement and 
his volume. 
To know the apparent density is helping to 
calculate soil porosity, water reserve etc. 
 

REZUMAT Cercetările s-au desfăşurat în 
perioada 2003-2005 pe un cernoziom cambic, 
din cadrul plantaţiei de măr a Staţiunii 
Didactice Timişoara, în sistemul supeintensiv. 
Densitatea aparentă este masa unităţii de volum 
a solului considerat cu spaţiile sale lacunare şi 
rezultă din raportul dintre masa unei probe de 
sol complet uscat, în aşezare naturală şi volumul 
acestuia. 
Cunoaşterea densităţii aparente ajută la 
calcularea porozităţii solului, la calculul 
rezervelor de apă, etc. 

 
MATERIAL AND METHOD 
The experiment has 6 variants and 4 repetitions. 
From the 6 variants, 5 are fertilized and one is unfertilized (control variant): 
b0 - unfertilized variant (control); 
b1 - N70P30K0 
b2 - N100P50K20 
b3 - N150P100K50 
b4 - manure (20t/ha) 
b5 - N50P30K10 + manure 
Each variant has 4 trees; between the variants are 2 trees for isolation, and between 

the repetitions are 4 trees. In the experiment, the variants are placed in field as randomized 
blocks, after the linear blocks method. 
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Fig. 1 The placement in the field of the experiment variants 
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The plantation distance of the trees on the row in the super-intensive system is 1m, 

and between the rows is 4 m. 
Soil sampling is made on the stairs of the soil profile. On one stair are placed the 

cylinders with the sharp part down. For each sample are used 6 cylinders. The cylinders are 
from brass, with walls of 0.8-1.0 mm thickness, with the highness equal or smaller then the 
diameter. 

Analyses were realized in the laboratory of Soil Science from the Agricultural 
Faculty, Timisoara. 

The formula with we calculated the apparent density is: 

               V
MMDA 21 

    
Where: 
DA – apparent density 
M1 – soil cylinder mass with metal lid 
M2 – soil cylinder mass empty with metal lid 
V – cylinder volume.     
Chemical fertilizers were distributed 50% in the autumn, after the trees entrance in 

vegetative rest, and 50% in the spring once with the entrance in vegetation; manure were 
applied in autumn 2002 in 20 t/ha. Soil samples were preloaded in autumn 2003, 2004, 2005, in 
October after the apples were cropped.  

 
RESULTS AND DISCUSSION 
From all the physical properties of soil, apparent density represents most structure 

estate and horizons assessment, being a determinative factor of the others physical and 
chemical properties. 

High values of the apparent density show the weak soil structure, the decreasing of 
total porosity, a profound compaction, especially in under layers, where the hardpan is present, 
because of culture technologies improper. 

The small value was in variant N100P50K20, in all the 3 years of research, as it shows in 
tables 1 and 2. 

 
Table 1 

Chemical and organic fertilizers influence over the apparent density (g/cm3) of soil, on the tree 
rows, in super-intensive system 

 
Factor B  

Year 
 

Depth 
cm N0P0K0 N70P30K0 N100P50K20 N150P100K50 g.g. g.g. + 

N50P30K10 

 
Average 

 
Difference 

(%) 

0-20 1.33 1.33 1.34 1.36 1.09 1.14 1.25 -0.07 
20-40 1.43 1.43 1.44 1.46 1.38 1.39 1.42 -0.01 

 
2003 

40-60 1.53 1.53 1.54 1.56 1.50 1.50 1.52 -0.01 
0-20 1.34 1.34 1.35 1.37 1.16 1.17 1.28 -0.06 

20-40 1.43 1.43 1.44 1.46 1.39 1.40 1.42 -0.01 
 

2004 
40-60 1.54 1.54 1.55 1.57 1.51 1.52 1.53 -0.01 
0-20 1.35 1.36 1.37 1.39 1.17 1.19 1.30 -0.05 

20-40 1.44 1.45 1.46 1.47 1.41 1.42 1.44 - 
 

2005 
40-60 1.54 1.54 1.55 1.58 1.52 1.53 1.54 - 
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Table 2 
Chemical and organic fertilizers influence over the apparent density (g/cm3) of soil, between 

tree rows, in super-intensive system 
 

Factor B  
Year 

Depth 
cm 

N0P0K0 N70P30K0 N100P50K20 N150P100K50 g.g. g.g. + 
N50P30K10 

 
Average 

 
Difference 

(%) 

0-20 1.44 1.44 1.45 1.46 1.20 1.21 1.35 -0.09 
20-40 1.47 1.47 1.48 1.50 1.40 1.41 1.45 -0.02 

 
2003 

40-60 1.55 1.55 1.57 1.58 1.52 1.52 1.55 - 
0-20 1.45 1.45 1.46 1.47 1.21 1.22 1.36 -0.09 
20-40 1.48 1.48 1.49 1.51 1.42 1.43 1.47 -0.01 

 
2004 

40-60 1.55 1.56 1.57 1.60 1.52 1.52 1.55 - 
0-20 1.45 1.45 1.46 1.48 1.23 1.24 1.37 -0.08 
20-40 1.49 1.49 1.50 1.52 1.44 1.45 1.48 -0.01 

 
2005 

40-60 1.55 1.56 1.57 1.61 1.53 1.54 1.56 0.01S 

 
On the tree rows, in 2003, apparent density of soil at 0-20 cm depth was between 1.09 

g/cm3 in b0 and 1.36 g/cm3 in b3, compared to 1.33 g/cm3 in variant b0, with an average of 1.25 
g/cm3. At 20-40 cm depth, apparent density was between 1.38 g/cm3 and 1.46 g/cm3, compared 
to 1.43 g/cm3 in b0 and b1 variants, the average being 1.42 g/cm3. At 40-60 cm depth apparent 
density was small difference – 0.01%, the average being 1.52 g/cm3. 

In 2004, apparent density at 0-20 cm depth was being 1.16 g/cm3 in b4 and 1.37 g/cm3 
in b3, compared to 1.34 g/cm3 in b0 and b1 variants, with the difference - 0.006%, the average 
being 1.28 g/cm3. At 20-40 cm depth, apparent density was between 1.51 g/cm3 in b4 and 1.57 
g/cm3 in b3, compared to 1.54 g/cm3 in b0 and b1 variants, the difference was 0.01% and the 
average being 1.53 g/cm3.  

In 2005, apparent density at 0-20 cm depth was between 1.17 g/cm3 in b4 and 1.39 
g/cm3 in b3, compared to 1.35 g/cm3 in b0, with the difference - 0.005%, the average being 1.30 
g/cm3. At 20-40 cm depth, apparent density was between 1.41 g/cm3 in b4 being 1.52 g/cm3 in 
b4, and 1.58 g/cm3 in b3, compared to 1.54 g/cm3 in b0 and b1, the average being 1.54 g/cm3.  

Between the tree rows apparent density in 2003 at 0-20 cm depth was between 1.20 
g/cm3 in b4 and 1.46 g/cm3 in  b3, compared to 1.44 g/cm3 in b0 and b1, with the difference -
0.09%, the average being 1.35 g/cm3. At 20-40 cm depth, apparent density was between 1.40 
g/cm3 and 1.50 g/cm3, compared to 1.47 g/cm3 in b0 and b1 variants, with the difference of -
0.02%, the average being 1.45 g/cm3. At 40-60 cm depth, apparent density was between 1.52 
g/cm3 in b4 and b5 and 1.58 g/cm3 in b3, compared to 1.55 g/cm3 in b0 and b1 variants, the 
average being 1.55 g/cm3. 

In 2004, apparent density at 0-20 cm depth was being 1.21 g/cm3 in b4 and 1.47 g/cm3 
in b3, compared to 1.45 g/cm3 in b0 and b1 variants, with the difference - 0.09%, the average 
being 1.36 g/cm3. At 20-40 cm depth, apparent density was between 1.42 g/cm3 and 1.51 g/cm3 
in b3, compared to 1.48 g/cm3 in b0 and b1 variants, with the difference of 0.01% and the 
average being 1.47 g/cm3. At 40-60 cm depth, apparent density was between 1.52 g/cm3 and b5 
and 1.60 g/cm3 in b3, compared to 1.60 g/cm3 in b0 and b1 variants, the average being 1.55 
g/cm3. 

In 2005, apparent density at 0-20 cm depth was between 1.23 g/cm3 in b4 and 1.48 
g/cm3 in b3, compared to 1.45 g/cm3 in b0, with the difference - 0.08%, the average being 1.37 
g/cm3. At 20-40 cm depth, apparent density was between 1.44 g/cm3 and 1.52 g/cm3, compared 
to 1.49 g/cm3 in b0 variant, the average being 1.48 g/cm3. At 40-60 cm depth, apparent density 
was between 1.53 g/cm3 and b4 and b5 and 1.61 g/cm3 in b3, compared to 1.55 g/cm3 in b0 
variants, the difference is very small -0.02%, the average being 1.57 g/cm3. 
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CONCLUSIONS 
After the researches made in apple-tree plantation of Didactic Station Timişoara, 

between 2003 and 2005, soil apparent density values were between some limits: 
1. the smallest were in variant organic fertilized at 0-20 cm depth: 1.09 g/cm3 in 2003; 

1.16g/cm3 in 2004; 1.17 g/cm3 in 2005 on the tree rows and 1.20 g/cm3 in 2003; 1.21 g/cm3 in 
2004 and 1.23 g/cm3 in 2005 between the tree rows. 

2. the highest values were in variant N150P100K50 between the tree rows and 1.46 g/cm3 
in 2003; 1.47 g/cm3 in 2004 and 1.48 g/cm3 in 2005. 

3. soil apparent density has small values on the tree rows in variant fertilized with 
manure at 0-20 cm depth and high values in chemical fertilized variant N150P100K50, between 
the tree rows at 40-60 cm depth, in all research years. 
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