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Abstract: This work presents the modification of
some physical features of soils: of the total and
aeration porosity from the plantation of the
Didactic Station Timisoara on the tree row and
between the tree rows in apple tree intensive and
super intensive culture during the three years of
research (2003, 2004, 2005).

Rezumat: Prezenta lucrare prezintd modificarile
unor proprietdfi fizice ale solului: porozitatii totale
si a porozititii de aeratie din plantatia Stafiunii
Didactice Timisoara, atdt pe randul de pomi, cdt i
intre randurile de pomi, respectiv la cultura de
mar in sistemul de culturd intensiv §i superintensiv
in cursul celor trei ani de cercetare (2003, 2004 si

2005).
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INTRODUCTION
The fruit tree plantation of Didactic Station Timisoara occupies a total surface of 7 ha,

the apple tree culture occupies 4 ha and the studied apple tree variety occupies 2 ha. The
studied apple tree variety is Delicios de Voinesti (Delicious of Voinesti).

The planting distance of the trees in intensive system is of 2 m between the trees on a

row and 4 m between the rows and in super intensive system the planting distance is of 1 m
between the trees and of 4 m between the rows.

MATERIAL AND METHOD
The experience is polyfactorial of type 2 x 6, having the following factors:
Factor A — culture system: a; — intensive system (4 x 2);
a, — super intensive system (4 x 1).
Factor B — doses of mineral and organic fertilizers.
In this experience, the variants are arranged according to the randomized blocks.
The total porosity was calculated easier using the calculation formulas of density and

apparent density where:

physic:

PT — total porosity (%);

DA — apparent density (g/cm®);

D - soil’s density (g/cm®).

The aeration porosity was calculated using the values of some hydrophysic and

PA=PT-CCxDA
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where:
PA — aeration porosity (%);
CC - capacity for water in the field.

RESULTS AND DISCUSSIONS

The values of the total and aeration porosity during the three years of research, 2003,
2004 and 2005, were determined by calculation using the values of the apparent density and
soil’s density as it can be seen in the tables and figures 1, 2, 3, 4, 5, 6, 7 and 8.

Table 1.
The influence of mineral and organic upon soil total porosity (%), on the tree rows,
in the intensive system
Factor B
Year | Death Mean Differen
cm NoPoKo N7oP3oKo | N1ooPsoKao  |N1soP100Kso 9.9. g9g9. + % ge
NsoP3oKio %
0-20 47 47 47 46 55 53 496 26
2003 | 20-40 45 45 44 44 46 46 45.0 -
40-60 43 43 43 43 44 44 434 04
0-20 47 47 47 46 52 50 484 14
2004 [ 20-40 44 44 44 44 45 45 444 04
40-60 43 43 43 43 44 44 434 04
0-20 46 46 45 45 50 49 47.0 10
2005 | 20-40 44 44 44 44 45 44 442 02
40-60 43 43 43 43 44 43 43.1 0.1
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Fig. 1 The influence of mineral and organic upon soil total porosity (%), on the tree rows,
in the intensive system
Table 2.

The influence mineral land organic fertilizers upon soil total porosity (%), between the tree rows,
in the intensive system

Factor B
Year Death Mean Differen
cm NoPoKo N70P30Ko [ N1ooPsoKzo  |N1s0P100Kso g9.9. 9.9+ % ge
NsoP30Ki1o %
0-20 45 45 45 44 52 49 47.0 2.0
2003 20-40 44 44 44 43 45 44 44.0 -
40-60 43 43 43 42 45 44 43.4 0.2
0-20 45 44 44 43 48 47 45.2 0.2
2004 20-40 7 7 43 43 45 45 4.0 -
40-60 43 43 42 42 43 43 42.6 -0.4
0-20 44 44 44 43 46 46 44.6 0.6
2005 20-40 44 44 43 43 45 45 44.0 -
40-60 43 43 42 42 43 43 42.6 -0.3
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In intensive system, the total porosity of soil had values between 43% at 40-60 cm
deep and 55% at 0-20 cm deep in variant b, (organic fertilized) on the tree row and between
42% at 40-60 cm deep in b, and bs variants and 52% at 0-20 cm deep in variant b, between the
tree rows.

Table 3.
The influence of mineral and organic upon soil total porosity (%), on the tree rows,
in the super intensive system
Factor B
Year Death Mean | Differen
cm NoPoKo N70P30Ko | N1ooPsoKz0 | N1soP10oKso 9.9. gg.+ % ge
NsoP30Ki1o %
0-20 47 47 46 46 54 53 49.4 24
2003 | 20-40 45 45 44 44 46 46 45.0 -
40-60 43 43 43 43 a4 a4 43.0 B
0-20 47 47 46 46 52 50 48.4 14
2004 | 20-40 44 44 44 44 45 45 44.4 0.4
40-60 43 43 43 42 44 44 43.0 -
0-20 46 46 45 45 49 48 46.6 0.6
2005 | 20-40 a4 a4 a4 a4 45 a4 442 0.2
40-60 43 43 43 42 a4 43 43 B
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Fig. 3. The influence of mineral and organic upon soil total porosity (%), on the tree rows,
in the super intensive system
Table 4.
The influence mineral and organic fertilizers upon soil total porosity (%), between the tree rows,
in the super intensive system

Death Factor B
Yean cm Mean | Differen
NoPoKo N70P30Ko | N10oPsoKzo | N1soP100Kso 9.9. 9.9. + % ge
NsoP30Ki1o %
0-20 44 44 44 43 49 48 46 2
2003 20-40 44 44 44 43 45 45 45 1
40-60 43 43 42 42 44 44 43 0.2
0-20 44 44 43 43 48 47 44 -
2004 20-40 44 44 43 43 45 44 44 -
40-60 43 43 42 42 43 43 43 -
0-20 44 44 43 43 46 45 44.4 04
2005 20-40 44 44 43 43 44 44 43.6 -0.04
40-60 43 43 42 42 43 43 42.6 -0.3

In super intensive system, the values of the total porosity of soil were between 42% at
40-60 cm in variant bz and 54% at 0-20 cm deep in variant b, on the trees rows and between
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42% at 40-60 cm deep and 49% at 0-20 cm deep in variant b, between the trees rows.

As for the total porosity the calculation for the aeration porosity was made using the
same calculation formula also considering the values of the field capacity for water of the soil
(%)that were calculated according to the rainfall during the years of research 2003, 2004 and
2005, to the soil sample collecting depth and to the values of apparent density.

Table 5.
The influence mineral and organic fertilizers upon soil aeration porosity (%), on the tree rows,
in the intensive system

Factor B
Yean | Death Mean Differen
cm NoPoKo N70P30Ko | N1ooPsoKzo  |N1soP100Kso g.9. g4g. + % ge
NoPsoKio i
0-20 12.02 12.00 11.40 9.20 22 21 15.12 3.1
2003 20-40 11.30 11.08 10.70 8.80 16 15 12.32 1.02
40-60 9.60 9.20 8.03 8.20 14 14 10.68 1.09
0-20 11.60 1152 11.20 9.00 19 17 13.54 1.94
2004 20-40 10.20 10.09 10.00 8.80 15 14 11.58 1.38
40-60 9.30 9.10 8.12 8.02 12 12 11.71 241
0-20 11.45 11.48 11.12 8.80 17 15 12.68 1.23
2005 20-40 10.12 10.02 9.90 8.72 14 13 11.13 1.01
40-60 9.20 9.08 8.00 8.00 11 11 9.42 0.22
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Fig. 5. The influence mineral and organic fertilizers upon soil aeration porosity (%), on the tree rows,
in the intensive system
Table 6.

The influence mineral and organic fertilizers upon soil aeration porosity (%), between the tree rows,
in the intensive system

Factor B
Year Depth NoPoKy N7oP0Ko  [N10oPsoKao  [N1soP100Kso 9.9 g.9. + Media Differen
cm NSUP3UK10 % ce
%
0-20 9.80 9.76 9.20 9.02 16 15 11.80 2.0
2003 20-40 9.02 9.00 8.90 8.60 13 12 10.30 1.28
40-60 8.60 8.55 8.48 8.30 10 10 9.07 0.47
0-20 9.60 9.56 9.00 8.82 14 12 10.68 1.08
2004 20-40 8.86 8.70 8.61 8.50 12 11 9.76 0.9
40-60 8.20 8.00 7.80 7.50 9.92 9.90 8.62 0.42
0-20 9.52 9.43 8.92 8.79 12 11 10.03 0.51
2005 20-40 8.72 8.59 8.56 8.48 10.12 10.08 9.17 0.45
40-60 8.10 7.90 7.74 7.45 9.82 9.70 8.52 0.42
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In intensive system the aeration porosity of soil had values between 8,00% at 40-60
cm and 22% at 0-20 cm in variant b, on the tree row and between 7,45% at 40-60 cm deep in
variant bz and 16% at 0-20 cm in variant b, between the rows.

in the super intensive system

Table 7

The influence mineral and organic fertilizers upon soil aeration porosity (%), on the tree rows,

Yean Death Factor B Difference
cm NoPoKo N70P30Ko | N10oPsoKao  {N1soP100Kso 9.9. g4g.+ Mean %
NSUP3UKIU
%
0-20 12.00 11.80 11.31 9.16 21.60 20.84 14.94 2.94
2003 20-40 11.20 11.02 10.64 8.72 15.90 14.74 12.20 1.0
40-60 9.60 9.20 8.02 8.19 13.80 13.80 10.60 1.0
0-20 1152 11.48 11.18 8.90 18..40 16.02 13.39 1.87
2004 20-40 10.20 10.09 9.92 8.70 14.70 14.00 11.48 1.28
40-60 9.30 9.10 8.00 8.00 12.00 12.00 9.82 0.52
0-20 11.40 11.40 11.09 8.70 16.00 15.00 12.44 1.04
2005 20-40 10.09 10.00 9.81 8.64 14.00 13.00 11.09 -
40-60 9.20 9.08 8.00 8.00 11.00 11.00 9.42 0.22
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Fig. 7. The influence mineral and organic fertilizers upon soil aeration porosity (%), on the tree rows,
in the super intensive system

Table 8

The influence mineral and organic fertilizers upon soil aeration porosity (%), between the tree rows,
in the super intensive system

Factor B
Yean Death Mean Difference
em NoPoKo N70P30Ko  [N100PsoKz  [N150P100Kso g9.9. g.g. + % %
NsoP30K10
0-20 9.70 9.70 9.18 9.00 15.00 14.00 9.38 -0.32
2003 20-40 9.00 9.00 8.86 8.54 12.00 11.00 9.88 0.88
40-60 8.60 8.55 8.48 8.30 10.00 10.00 9.07 0.47
0-20 9.54 9.50 8.90 8.74 13.00 11.00 10.23 0.69
2004 20-40 8.80 8.68 8.52 8.40 11.00 10.00 9.32 0.52
40-60 8.20 8.00 7.80 7.50 9.70 9.60 8.52 0.32
0-20 9.48 9.40 8.82 8.60 11.00 11.00 9.76 0.28
2005 20-40 8.70 8.62 8.49 8.43 10.06 10.00 9.12 0.42
40-60 8.10 7.90 7.70 742 9.80 9.70 8.50 0.40

In super intensive system the values of aeration porosity of soil were of 8.00% at 40-
60 cm deep in variants b, and b; and 21.60% at 0-20 cm deep in variant b, on the trees rows
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and between 7.42% at 40-60 cm deep in variant b; and 15% at 0-20 cm deep in variant b,
between the rows.

CONCLUSIONS

The values of total and aeration porosity depend on the same factors that determine
the values of density and apparent density.

1. Total porosity had values between 43-55% in intensive system and 42-54% in super
intensive system on the trees row and between 45-52% in intensive system and 42-49% in
super intensive system between the rows.

The higher values were registered when there was made organic fertilization at 0-20
cm deep and the lower values were registered for variant b, at 40-60 cm deep.

The highest values were registered on the trees rows and the smallest values were
registered on the interval between the rows.

2. Aeration porosity had values between 8-22% in intensive system and 8-21.60% in
super intensive system on the trees row and between 7.45-16% in intensive system and 7.42-
15% in super intensive system between the rows.

The higher values were registered when there was made organic fertilization at 0-20
cm deep and the lower values were registered for variant b, at 40-60 cm deep.

The highest values were registered on the trees rows and the smallest values were
registered on the interval between the rows.
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