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Nutrition and Physiology

Potential N-supplying ability of soil depending on the size of soil units under different tillage
systems
M. Nankova1*, P. Yankov2
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Department of Plant Production, Faculty of Marine Sciences and Ecology, Technical University, 1 Studentska, 9010 Varna, Bulgaria

2

Abstract. The effect of the different soil tillage systems on the mineralization ability of the slightly leached chernozem soil (Haplic Chernozems) has been
investigated in a stationary field trial carried out at Dobrudzha Agricultural Institute, General Toshevo since 1987. The trial was designed by the non-standard
method, with size of the trial plots 72 m2. The investigation was performed under the following annually applied soil tillage systems: plowing, disking, cutting and
nil tillage, as well as under three alternated soil tillage systems plowing-disking, plowing-nil and disking-nil. The potential nitrogen-supplying ability of soil (NO3N mg/1000 g soil) was estimated in soil samples taken from depth 0 –10, 10 – 20 and 20 – 30 cm after harvesting of wheat. Soil was filtered through a series of
sieves with apertures 10, 5, 3, 1 and 0.25 mm, respectively. Thus the following soil fractions were obtained: >10 mm, 5 –10 mm, 3 – 5 mm, 1 – 3 mm, 0.25 –1 mm
and <0.25 mm. The analyses were made in air-dry soil. Composting was done in a thermostat under controlled temperature conditions 30ºС and 60% of
marginal soil moisture absorbtion of soil in dynamics after 14, 28 and 56 days of incubation. The potential nitrogen-supplying ability of soil was strongly
influenced by the type of the tillage system. Maximum amounts of nitrified nitrogen under all soil tillage systems were determined after 56-day incubation. The
rate of pure mineralization was highest between the 14th and the 28th day. Under optimal conditions for occurrence of nitrification, the systems which involved
plowing were able after 14-day incubation to mineralize greater amounts of nitrogen in comparison to the reduced types of soil tillage and the tillage without
turning of the soil layer. The potential of nitrogen mineralization under constant disking, direct sowing and tillage without turning of the soil layer at long-term
favorable conditions for the occurrence of nitrification (28 and 56 days) was higher than the potential under the systems involving plowing. In the surface layers,
the small-sized structural soil units (0.25-1 mm and <0.25 mm) contributed significantly to the higher mineralization ability of soil. At depth 20–30 cm the
tendency remained the same under the systems involving plowing. The correlation of the mineralization ability with ammonium nitrogen content was better
expressed than the correlation with nitrate nitrogen content. Mineralized nitrogen showed high and permanent correlations till the 28th and the 56th day from the
incubation period.

Keywords: soil tillage systems, mineralization ability, soil depth, soil size units

Introduction
It has been found out that under constant application of the
systems with deep and intensive tillage in the crop rotation, the
content of nitrate nitrogen in soil increased, and under the systems
with reduced number and depths of the tilths it decreased (Klochkov,
1983). The investigations carried out in Bulgaria has shown that
under the systems involving long-term disking, cutting or direct
sowing determine lower content of mineral nitrogen in soil. The
differentiation of the mineral nitrogen content down the soil layers
was best expressed under direct sowing and least – under traditional
plowing and the systems with alternation of plowing with disking and
nil tillage (Nankova and Kalinov, 1992). Maidl and Fischbeck (1987)
have found out that the content of nitrate nitrogen in soils plowed in
moist condition is low due to the low mineralization of the organic
matter and the strong denitrification processes.
The main limiting factors for the nitrogen mineralization of
organic matter to N-NH4 are the unfavorable temperature-moisture
ratios. Under normal aeration and suitable moisture and
temperature, N-NH4 released from soil is oxidized to N-NO3 fast
enough and is not accumulated in soil. Thus the rate of accumulation
of N-NO3 reflects the rate of mineralization of the soil nitrogen (Kutev
and Ikonomova, 2003). Direct sowing and cutting are characterized
* e-mail: nankova_margo@abv.bg
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with lower content of mineral nitrogen in spring, lower mineralization
ability and less favorable distribution of its forms in the plow layer.
Research into the dynamics of potential N-supplying ability of
the soil depending of the size of soil aggregates at different soil
tillage systems and continuous alternation in crop rotations is
intensive and extensive and therefore is not common in the
literature. In DAI-G. Toshevo studies of this kind have been
conducted by Klochkov (1983) and Yankov (2005). Yankov (2005)
establishes that under optimal conditions for nitrification the systems
involving plowing are capable to mineralize larger amounts of
nitrogen of the entire depth of the root layer and at a higher rate as
compared with the reduced processing.
The aim of this investigation was to determine the effect of
different soil tillage systems on the potential nitrogen-supplying
ability depending on the size of the soil units.

Material and methods
The investigation was carried out in a stationary field trial, which
has been initiated in 1987 at Dobrudzha Agricultural Institute,
General Toshevo, Bulgaria in six-field crop rotation at the following
rotation scheme: grain maize – wheat – sunflower – wheat – bean –

wheat (Haplic Chernozems, WRBSR, Rome, 2006). The mineral
fertilization in the trial was applied against the same phosphorus and
potassium background with respective norms 120 kg P2O5/ha and 80
kg K2O/ha. The norm of nitrogen fertilization was differentiated
according to the type of previous crop. The direct nitrogen
fertilization of grain maize was 160 kg N/ha, sunflower – 60 kg N/ha,
bean – 40 kg N/ha. At the end of each rotation the tested systems for
soil tillage received the same amounts of nitrogen, phosphorus and
potassium fertilizers. Among the 24 tested soil tillage systems,
seven were selected for the purpose of this investigation based on
various soil tillage methods and tools (Table 1). The samples for
determining of the soil's mineralization ability were taken from depth
0 – 10, 10 – 20 and 20 – 30 cm after harvesting of wheat. The
average sample for analysis consisted of 5 drillings. The soil units
>10 mm, 5 – 10 mm, 3 – 5 mm, 1 – 3 mm, 0.25 – 1 mm and <0.25 mm
were obtained after filtering soil though a series of sieves with
apertures 10, 5, 3, 1 and 0.25 mm. The analyses were carried out

Table 1. Tested systems of soil tillage

Depth of cultivation, cm

Type of soil
tillage system

Spring crops

Wheat

1. Plowing (check)
2. Disking
3. Cutting
4. Nil
5. Plowing-disking
6. Plowing-nil
7. Disking-nil

24 – 26
10 – 12
24 – 26
Direct sowing
24 – 26
24 – 26
10 – 12

14 – 16
10 – 12
8 – 10
Direct sowing
10 – 12
Direct sowing
Direct sowing

with air dry soil.
The potential N-supplying ability of soil was determined in
dynamics after 14, 28 and 56-day incubation in thermostat with

Table 2. Analysis on the variances of the gross (total) mineralization ability of soila

Tests of Between-Subjects Effects
Source

Tillage systems (1)

Depth (2)

Soil size (3)

1x2

1x3

2x3

1x 2 x 3

Dependent Variable

df

Mean Square

F

Significance

14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N
14 days
28 days
56 days
NO3 - N
NH4 - N

6
6
6
6
6
2
2
2
2
2
5
5
5
5
5
12
12
12
12
12
30
30
30
30
30
10
10
10
10
10
60
60
60
60
60

1120.26
2272.759
7152.101
50.602
312.624
4724.241
27608.668
34784.41
44.741
130.664
4120.459
8452.062
8287.483
4.129
1649.291
1060.957
2615.908
5074.132
47.982
1428.314
141.187
290.536
465.886
2.317
35.789
111.771
199.425
781.963
2.106
24.7
169.334
236.257
240.053
2.283
104.582

117.7
77.414
101.645
378.277
79.585
496.351
940.396
494.354
334.463
33.263
432.915
287.891
117.781
30.867
419.862
111.469
89.102
72.113
358.689
363.608
14.834
9.896
6.621
17.318
9.111
11.743
6.793
11.113
15.741
6.288
17.791
8.047
3.412
17.065
26.624

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Table 3. Analysis on the variances of the net (pure) mineralization ability of soil

Dependent Variable
14 days
28 days
56 days
14 days
28 days
56 days
14 days
28 days
56 days
14 days
28 days
56 days
14 days
28 days
56 days
14 days
28 days
56 days
14 days
28 days
56 days

Source
Tillage systems (1)

Depth (2)

Soil size (3)

1x2

1x3

2x3

1x2x3

Mean Square
806.546
2609.162
7923.536
5333.287
29491.030
36932.581
3941.385
8251.29
8087.285
910.083
2406.943
4844.206
139.956
304.352
478.029
121.621
207.498
808.915
166.967
238.773
240.299

df
6
6
6
2
2
2
5
5
5
12
12
12
30
30
30
10
10
10
60
60
60

subsequent estimation of NO3-N in 1 % K2SO4. Composting was
done under controlled conditions at temperature 30°С and 60% of
marginal soil moisture absorbtion (Stanchev et al., 1968).
Data were statistically analyzed as completely randomized
design using analysis of variance (ANOVA) test. All statistical
analysis were carried out using SPSS Inc. computer program, at the
0.05 level of significance.

The effect of the tested factors on the variations in the values of
the mineral nitrogen forms and the gross amount of mineralized
a
NО3-N
NH4-N

50
40
30

c

100%
80%
60%
40%
20%
0%

100%
80%
60%
40%
20%
0%
s(
Dep 1)
th (
2)
Soi
l Un
its (
3)
1x
2
1x
3
2x
3
1x
2x
3

20

b

e sy

stem
e sy
Tilla
g

stem

s(
Dep 1)
Soi th (2)
l Un
its (
3)
1x
2
1x
3
2x
1x 3
2x
3

0

Tilla
ge s
y

stem

10

s(
Dep 1)
th (
2)
Soi
l Un
its (
3)
1x
2
1x
3
2x
3
1x
2x
3

60

Tilla
g

Significance
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

nitrogen as a result from the incubation with different duration was
significant at a high level (Table 2). The results showed that this
tendency was valid for both the independent effect of each tested
factor and their combined interactions. It was found out that the
independent effect of the soil tillage systems at the different
durations of incubation was significant also on the net values of
mineralized nitrogen (Table 3). This tendency was valid also for the
independent effect of the other two factors. Regardless of the type of
the combined interaction of the investigated factors, their effect on
the values of the net nitrification was high and significant.
The results showed that the direct and combined interaction of
the factors depending on the duration of incubation had different
degrees of effect on the values of the mineral nitrogen forms and on

Results
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F
85.631
88.892
112.32
566.236
1.01E+03
523.537
418.457
281.114
114.641
96.624
82.002
68.669
14.859
10.369
6.776
12.913
7.069
11.467
17.727
8.135
3.406

Pure to 14

Pure 14-28

Pure 28-56

Figure 1. Strength of effect of the factors on NH4-NO3 (a), gross (b) and net (с) mineralization ability of soil (%)

the gross and net mineralization ability of soil (Figure 1). The factor
soil tillage system had highest effect on the content of nitrates in
soil and significantly higher effect on the net mineralization of
nitrogen after 28 and 56-day incubation in comparison to its effect on
gross mineralization. The factor depth also had higher effect on the
values of N 3-N than on N 4-N. Its effect was better expressed on
the net mineralization in comparison to gross mineralization,
especially on the incubation with greater duration.
The independent effect of the third factor (size of the soil units)
showed that this was the factor with the highest effect on the values
of N 4-N. The strength of this effect was 13 times higher than the
effect on the values of N 3-N. The factor had greater influence also
on the gross and net mineralization of nitrogen after 14-day
incubation in comparison to the other factors. ith gross and net
mineralization of nitrogen, the strength of the effect gradually
decreased with the greater duration of incubation but remained
significant. mong the combined interaction of the factors on the
investigated indices, the effect of soil tillage system x depth was
expressed best. The strength of this effect was most evident on the
values of N 3-N and N 4-N, exceeding the strength of their
independent effect. Furthermore, this type of combined interaction
had higher effect on the gross than on the net nitrification ability. The
full combined interaction of the investigated factors was the second
by strength of effect on the tested indices. The strength of this effect
was approximately the same on the values of gross and net
mineralization ability, decreasing with the higher duration of
incubation.

Discussion
Besides the organic matter of soil, the content of ammonium
nitrogen in it is one of the direct sources which influence the potential
nitrogen-supplying ability. The obtained results showed that the 0.25
– 1 mm soul units (b5) had the highest coefficient of strength on its
content in the systems constant nil tillage, alternation of disking with
plowing and alternation of disking with nil tillage (Figure 2). fter
annual plowing and constant cutting, the soil units with size 0.25
mm (b6) had highest effect on the investigated index. The 1 – 3 mm
fraction (b4) had highest effect on the amount of ammonium nitrogen
after plowing alternated with direct sowing and after constant
disking. Most of the negative coefficients of the strength of the effect
came mainly from the 3 – 5 mm soil units (b3). lov (1960) has

pointed out that the decrease of ammonium nitrogen in this and the
larger soil units are probably related to changes in the intensity of
nitrification. The author has found out that up to certain size of the
soil units the amount of ammonium correlated with the content of
organic matter in soil. The investigated factors had variable effect on
the content of nitrate nitrogen as well (Figure 3). In this form of
mineral nitrogen, the soil units with size 0.25 – 1 mm (b5) had highest
effect after the tilths involving plowing. The significance of the 5 – 10
mm fraction (b2) was also high but negative. The systems with
minimal tilths and tillage without turning of the soil layer were
characterized with the highest coefficient of strength with regard to
the 0.25 mm soil units (b6). The soil units with size 0.25 – 1 mm (b5)
had markedly the strongest effect on the content of nitrate nitrogen
after direct sowing and its alternation with disking. Significant,
though with opposite direction, was the effect of the 1 -3 mm fraction
(b4) after these two type of soil tillage.
It is evident from the obtained results that the potential Nsupplying ability of soil at the end of the second crop rotation was
strongly influenced by the applied soil tillage system in the six-field
crop rotation. The values of the gross mineralization of nitrogen after
all tested soil tillage systems gradually increased to reach their
maximum after the longest incubation (Table 4). The soil tillage
system involving annual plowing at different depths in its crop
rotation created the most favorable conditions for nitrification after
14-day incubation – 30.30 mg N 3 1000 g. similar tendency toward
increase of the content of mineral nitrogen was observed in both
. Effect of the soil tillage system on the gross
mineralization ability depending on the duration of
incubation (Waller-Duncan N=36)

Tillage systems

Soil mineralization ability – N 3-N mg 1000 g
14 days

Plowing
Disking
utting
Nil tillage
Plowing-Disking
Plowing-Nil tillage
Disking-Nil tillage

e

30.30
19. b
25.25d
12.54a
23.25c
24.25cd
19.52b

28 days
a

58.61
80.24c
64.03b
62.20b
59.13a
5 .89a
58.58a

56 days
2.62a
111.42d
85. 4b
90. 8c
3.8 a
1.38a
84. 1b

mg 1000 g soil

mg 1000 g soil

2. Graphic representation of the regression model
of the trait ammonium nitrogen content

3. Graphic representation of the regression model
of the trait nitrate nitrogen content
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systems involving plowing as alternative tillage. After the shortest
incubation, the systems with constant direct sowing provided
definitely less favorable conditions for nitrification, followed by the
systems with alternated disking and direct sowing, and with the
constant use of disking. With the greater duration of incubation, the
differentiation among the tested soil tillage systems decreased but
the mean amount of nitrified nitrogen increased with 184.5% in
comparison to the 14-day incubation. Highest increase of nitrified
nitrogen was found after constant direct sowing and constant disking
– more than 3 times. The increase was lowest after constant
plowing, followed by the systems involving this tillage as alternation,
as well as the system without turning of the soil layer.
The high intensity of mineralization after all tested systems was
to some degree at the basis for determining approximately similar
values of nitrified nitrogen after 28-day incubation. This is valid for 4
of the tested systems; therefore the Waller-Duncan test placed them
in the same group of the lowest rank (a). The systems with constant
use of direct sowing and tillage without turning of the soil layer
belonging to group b had higher but practically the same content of
nitrified nitrogen. The difference between the above systems of soil
tillage and the constant application of disking was very clear. In this
system the highest intensity of nitrification was reached and
therefore it belonged to the group of highest ranking (c) after this
duration of the incubation.
At the longest incubation, nitrogen nitrification occurred with a
mean increase of 21.41 mg NO3/1000 g or only 34.0% in comparison
to the 28-day incubation. Regardless of the considerable decrease
in the intensity of nitrification in comparison to the preceding
incubation period, the differentiation between the systems of soil
tillage increased. The Waller-Duncan test redistributed the systems
of soil tillage into 4 groups of similarity and difference. Constant
plowing as well as its involvement in other systems fell within the
group of lowest rank (a). The increase in the amount of nitrified
nitrogen in this group of systems was with 23 – 24% from the 28-day
incubation. The next group (b) included two soil tillage systems –
constant tillage without turning of the soil layer at various depths and
alternation of disking and direct sowing. In this group the increase
was with 33.9% and 44.6, respectively, from the 28-day incubation.
The system with constant use of direct sowing had the highest
increase of nitrified nitrogen according to the previous incubation
period – with 46.0 %, which placed it in group (c). Highest absolute
values of nitrified nitrogen – 111.42 mg NO3/1000 g were determined
after constant disking in the crop rotation. This system of soil tillage
was referred to the group of highest rank after 56-day incubation,
group (d), and the increase of nitrified nitrogen according to the
previous period of incubation was with 38.9%. The net
Table 5. Effect of the soil tillage system on the net
mineralization ability depending on the duration of the
incubatin (Waller-Duncan N=36)

14 days
Plowing
Disking
Cutting
Nil tillage
Plowing-Disking
Plowing-Nil tillage
Disking-Nil tillage
218

e

25.91
18.91b
23.88d
11.44a
21.55c
22.48c
18.48b

28 days
a

54.22
79.38d
62.66c
61.10c
57.43ab
56.11ab
57.54b

Table 6. Effect of the depth of the soil layer on the gross
mineralization ability depending on the duration of
incubation (Waller-Duncan N=84)

Duration of incubation

Soil Depth
14 days
0-10 cm
10-20 cm
20-30 cm

c

30.62
19.35b
16.41a

28 days
c

81.39
62.33b
45.14a

56 days
104.74c
84.31b
64.04a

Table 7. Effect of the size of the soil units on the gross
mineralization ability depending on the duration of
incubation (Waller-Duncan N=42)

Duration of incubation

Tillage systems

mineralization of nitrogen basically followed the already discussed
peculiarities in the analysis of the changes in the gross
mineralization of nitrogen (Table 5). The mean value of the net
amount of nitrified nitrogen after 14-day incubation was 20.38 mg
NO3/1000 g, with very well expressed differentiation between the soil
tillage systems. The values varied from 11.44 mg NO3/1000 g after
constant direct sowing to 25.91 mg NO3/1000 g after constant
plowing.
At the double duration of incubation, the differentiation was
significantly lower; the soil tillage systems had positions different
from those after 14-day incubation. The net amounts of nitrified
nitrogen were highest under the systems involving constant disking,
cutting and direct sowing, while the systems involving plowing fell
within groups of lower rank according to the Waller-Duncan test. The
similarity in the values of nitrified nitrogen during the 28-day
incubation was well expressed. During this period, the mean value of
net mineralization was 61.21 mg NO3/1000 g and the increase in
comparison to the 14-day incubation was with averagely 200.34 %.
This increase was highest after constant direct sowing and constant
use of disking in the crop rotation. The continuation of the incubation
till the 56th day was characterized with further increase of the net
nitrification values – with averagely 21.41 mg NO3/1000g, or
34.98%. The differentiation in the values depending on the soil tillage
systems remained at the level of the 28-day incubation. The
tendency toward lower net nitrification under the systems involving
plowing in comparison to the other soil tillage systems also remained
the same.
The depth of the investigated soil layers also influenced the
values of gross mineralization. The differentiation between the
individual soil layers was clearly expressed (Table 6). In all three
periods of incubation highest amounts of nitrified nitrogen were
determined in the 0 – 10 cm layer. The 56-day incubation contributed
to maximum values of nitrified nitrogen at all three investigated soil
depths. The tendencies pointed above remained the same with
regard to the net amount of nitrified nitrogen (Figure 4). Highest

56 days
a

68.23
110.56d
84.38b
89.68c
72.17a
69.60a
83.67b

Duration of incubation

Soil Units Size
14 days
>10 mm
10-5 mm
5-3 mm
3-1 mm
1-0.25 mm
<0.25 mm

a

14.11
13.11a
16.51b
20.92c
30.30d
37.79e

28 days
a

46.76
52.41b
57.46c
62.68d
73.11e
85.30f

56 days
68.21a
75.19b
76.91b
84.92c
94.72d
106.23e

120
100
mg NO3/1000 g

Table 8. Effect of the size of soil units on the net
mineralization ability depending on the duration of
incubation (Waller-Duncan N=42)

c
b

c

80

a

b

60
b

20

14 days

a

c

40

>10 mm
10-5 mm
5-3 mm
3-1 mm
1-0.25 mm
<0.25 mm

a

0
14 days
0 – 10 cm

28 days
10 – 20 cm

Duration of incubation

Soil Units Size

56 days
20 – 30 cm

Figure 4. Effect of the depth of the soil layer on
the net mineralization ability depending on the
duration of incubation

a

12.17
11.82a
15.08b
19.19c
28.21d
35.80e

28 days
a

44.81
51.12b
56.03c
60.95d
71.02e
83.31f

56 days
66.26a
73.90b
75.47b
83.19c
92.63d
104.24e

Table 9. Correlations between gross and net mineralization ability of soil depending on the soil tillage system and the size
of soil units

Pearson
Correlation
Netto 14 days
Netto 28 days
Netto 56 days
NH4
NO3

Bruto 14
days

Bruto 28
days

Bruto 56
days

Netto 14
days

Netto 28
days

Netto 56
days

NH4

NO3

.990**
.631**
.459**
.304**
.252**

.685**
.996**
.873**
.248**
–.057

.513**
.883**
.998**
.998**
–.125*

1
.668**
.449**
.301**
.115

.668**
1
.883**
.240**
–.143*

.499**
.883**
1
.168**
–.194**

.301**
.240**
.168**
1
.068

.115
–.143**
–.194**
.068
1

increase of net nitrification was determined in the 0 – 10 cm layer
after 28-day incubation with 50.77 mg NO3/1000 g according to the
shorter incubation. The role of the size of soil units was much better
expressed not only in the forms of mineral nitrogen, but also in the
potential mineralization ability of soil at the investigated durations of
incubation (Table 7). Regardless of the type of tillage of soil, its gross
mineralization ability increased with the smaller soil units. After 14day incubation the largest soil units had the lowest values of
mineralization ability – between 13 and 14 mg NO3/1000 g. This
ability gradually increased, reaching 37.79mg NO3/1000g in the silty
fraction. After 28-day incubation, the greatest differentiation in the
values of the index was reached, regardless of the size of the soil
units. The mean amount of mineralized nitrogen was 62.95 mg
NO3/1000 g, i.e. with 207.64% higher than the mineralized nitrogen
after 14-day incubation. A tendency was observed toward sharp
percent increase of the nitrification ability of the larger soil units (from
3 mm to >10 mm) according to the established situation during the
first duration of incubation (Table 8). This increase exceeded the
mean value of the group. In absolute values, however, the <0.25 mm
soil units contributed with 47.51 mg NO3/1000 g more, averaged for
the soil tillage systems, in comparison to the 14-day incubation,
while the >10 mm soil units contributed only with 32.65 mg NO3/1000
g more.
The continuation of the incubation till the 56th day led to increase
of the values of the gross mineralized nitrogen in all soil fractions,
though with lower intensity. The mean amount of mineralized
nitrogen was 84.36 mg NO3/1000 g, or the increase according to the
28-day incubation was with 35.46%. The variation between the
absolute values of the individual fractions was lower in comparison
to the preceding incubation period. The variation of this increase was
from 19.45 mg NO3/1000 g (5-3 mm) to 22.78 mg NO3/1000 g to
22.24 mg NO3/1000 g, respectively, in the 10 – 5 mm and 3 – 1 mm

soil units. The net amount of nitrified nitrogen increased with the
higher number of the days of incubation and the smaller size of the
soil units. The 28-day incubation led to triple mean increase of the
net mineralization. The next increase of the duration of incubation
increased the values of nitrified nitrogen with 35.0%. The
differentiation in the values of the net nitrification depending on the
size of the soil units was very well expressed, especially among the
>10 mm soil units and the soil units of the fine-particle fraction.
The gross nitrogen mineralization was in direct strongly
expressed correlation with the content of NH4-N in soil (Table 9). This
correlation was highest after the 56-day incubation (r=0.998). The
content of NО3-N in soil was in direct correlation with the gross
nitrification ability after 14-day incubation. At the next duration of
incubation the correlation was not significant, while at the 56-day
incubation it was negative. The gross amount of nitrified nitrogen
demonstrated clear and strong correlations with the amount of gross
mineralization and the greater duration of incubation. The positive
correlation of the net nitrification ability of soil and the content of NH4N was very well expressed, the values of the correlation coefficient
being highest after 14-day incubation. At 28 and 56-day incubation,
the net mineralization ability of soil was in increasing negative
correlation with the content of NО3-N in soil.

Conclusion
The potential nitrogen-supply ability of soil was strongly
influenced by the type of its tillage. Maximum amounts of nitrified
nitrogen under all soil tillage systems were determined after 56-day
incubation. The rate of pure mineralization was highest between the
14th and the 28th day. Under optimal conditions for occurrence of
nitrification, the systems involving plowing were able to mineralize
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higher amounts of nitrogen along the entire profile of the investigated
cultivated horizon in comparison to the reduced tilths and the tillage
without turning of the layer. The potential for nitrogen mineralization
under constant disking, direct sowing and tillage without turning of
the soil layer at long favorable conditions for occurrence of
nitrification (28 and 56 days) was higher than the potential under
systems involving plowing.
In the surface layers, the structural soil units of small size (0.25
mm and <0.25 mm) contributed significantly to the higher
mineralization ability of soil. At depth 20 – 30 cm the tendency was
valid for the systems involving plowing. The correlation of the
mineralization ability with the content of ammonium nitrogen was
better expressed than with nitrate nitrogen. The mineralized nitrogen
demonstrated high and stable correlations with the duration of
incubation till the 28th and 56th day.
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