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Abstract. The experiment was carried out in the Experimental Orchard Przybroda of the
Department of Pomology, Poznan Agricultural University in the years 2001-2003. Trees
of ‘Sampion’ on M.9 rootstock were planted in the spring 1994 on virus-free rootstock
EMLA 9 at spacing of 3.5 x 1 m (2 857 trees per ha) on grey-brown sandy loam podsolic
soil. The experiment included the following 5 treatments of nitrogen fertilization: 1. Ny —
control; 2. N5 — 5 g N-m?, applied once in early spring; 3. Ny — 10 g N-m™ applied once
in early spring; 4. Ns,s — 5 ¢ N-m™ in spring + 5 g¢ N-m™ at the end of May; 5. Nsper, —
5gN-m? in early spring, within the herbicide strip only. Nitrogen fertilization had
a significant effect on changes in the assimilable elements in soil. It exerted an effect on
the decrease of assimilable potassium in the arable and subarable layer and an increase of
assimilable magnesium improving the K : Mg ratio. A smaller effect was found in the
changes of assimilable phosphorus content and in soil reaction. Nitrogen fertilization had
an effect on the increase of total nitrogen content in leaves and it decreased the content of
phosphorus. The content of assimilable components in soil was not correlated with the
content of general components in leaves. The content of mineral components in fruits was
closely correlated with the component content in leaves. Climatic conditions, and particu-
larly the absence of atmospheric precipitations and the increase of temperature, as well as
the aging of trees contributed to the decrease of the content of nitrogen, phosphorus, po-
tassium and magnesium and to the increase of calcium content.
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INTRODUCTION

Fruit trees and shrubs as perennial plants have rather modest fertilization require-
ments and many experiments confirmed this thesis [Greenham 1979, Sadowski 1995].
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It is believed that a dose of 50-60 kg N per ha is sufficient for correct growth and
fruiting as well as for good quality fruits. In spite of the knowledge in the field of
physiology about the role and importance of particular components in the functioning of
on organism, it is frequently repeated that the proper agrotechniques (cultivation, irriga-
tion, protection, thinning out) have a greater effect on yielding than fertilization alone.

It must be stressed that this statement is true, however, in the absence of components,
even the best agrotechnique will not replace fertilization. Sadowski [1995] called atten-
tion to the fact that when we have soils with different reserves of accumulated elements,
it is difficult to determine the correct diagnosis and the proper recommendations. In
order to find the fertilization needs, it is necessary to estimate the content of mineral
components in the soil and in the plant material and at the same time to observe in detail
the growth and yielding of trees [Zydlik et al. 2001].

The objective of studies carried out in the years 2001-2003 was to find the effect of
diversified nitrogen fertilization on the soil content of general assimilable components
in leaves and fruits of Sampion cultivar in the period of full fruiting of trees.

The first after tree plantation were presented in the work of Zydlik et al. [2001].

MATERIALS AND METHODS

Experiments were carried out in the years 1994-2003 in the apple orchards of the
Agricultural and Pomological Experimental Farm in Przybroda. Apple trees of Sampion
cv. on rootstock M.9 EMLA were planted in the spring 1994 at spacing of 3.5 x 1.0 m
(2857 trees per ha) on proper grey-brown podzolic soil created of light boulder clay.

In the experiment, 5 nitrogen fertilization combinations were applied, each in 4 repli-
cations:

Ny — control without fertilization,

Ns -5 g N per m” once in spring,

Njo— 10 g N per m” once in spring,

Ns,s —5 g N per m” in spring + 5 g N per m” at the end of May,

Nspherb —5 g N per m’ once in spring within herbicide belts.

Fertilization was carried out using 34% ammonium nitrate. The fertilizer was applied
by top-dressing 2-3 weeks before tree blooming. The soil was cultivated by using her-
bicide fallow in tree rows (1.25 m) and turf in interrows (2.5 m). All remaining agro-
technical treatment: cutting, irrigation, protection, thinning out were performed accord-
ing to the recommendations for apple orchards.

In 2001, in mid-July, soil samples were taken from 0-20 and 21-40 cm levels. The
samples were taken in mid-distance between the studied trees 10-20 cm from the edge
of herbicide fallow. The samples were dried at room temperature and then the content of
mineral components P, K, Mg and the pH values were identified in the Pomological
Department. The content of assimilable P and K was determined by Egner-Rieman
method, and Mg was identified by Schachtchabel method [Bre§ et al. 1991].

Leaf samples were taken in the years 2001-2003 in mid-July four times, separately
from each combination from four studied trees. According to the recommendations of
Sadowski et al. [1990], leaves were collected from one-year old schoots and the samples
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were dried at 70°C and subsequently they were ground. Analyses of the content of N, P,
K, Mg and Ca were carried out in the laboratory of the Pomological Department accord-
ing to the method given by Ostrowska et al [1992].

The content of components in the soil and in leaves was compared with the presently
valid boundary values for orchard soil and apple tree leaves elaborated by Sadowski et
al. [1990].

Statistical calculations were performed in the Department of Pomology, Agricultural
University in Poznan with the use of STAT program. The significance of dependences
between the combinations was evaluated on the basis of Duncan’s test at p = 0.05 sig-
nificance level.

Characteristics of climatic conditions in the years 1999-2003

The meteorological data presented in table 1 indicated that weather conditions in the
experimental years differed significantly.

Table 1. Mean temperatures and precipitation sums in 1994-2003. Meteorological Station of the
Experimental station Przybroda

Tabela 1. Charakterystyka $rednich temperatur i sum opaddéw atmosferycznych w latach
1994-2003, Stacja meteorologiczna RSGD Przyroda

Mean tempera-  Sum of tempera- Sum of rainfalls

ture in growing  tures in growing in growing period

Mean annual Annual precipita-

period IV-IX period Suma ; IV-1X
temperature 3 . tion .
Years Srednia tempera- Srednia temperat}l ! Suma rocznych Suma opaQOW
Lata tura roczna temperatura W okres1§ opadéw W okres1§
w okresie wegetacji wegetacji
wegetacji [IV-1X IV-IX IV-1IX
°C mm
Mean of
Srednie z 8.1 14.2 2627.0 529.1 326.6
1956-1992
1994 9.9 16.4 3001.2 540.9 3145
1995 9.3 16.1 2946.3 478.4 298.2
1996 7.6 15.0 2745.0 566.4 463.5
1997 9.2 15.7 2873.1 484.3 329.1
1998 10.0 16.9 3092.7 579.9 337.6
1999 10.2 17.0 3114.0 4874 262.5
2000 10.6 16.6 3028.6 526.6 295.0
2001 9.1 15.6 2854.8 487.4 317.8
2002 9.9 17.1 3129.3 516.1 229.7
2003 9.3 17.0 3117.9 330.7 183.7
Mean of
Srednie z 9.5 16.3 2990.3 499.8 303.2
1994-2003

It must be noted that during the last 10 years, the mean temperature of the vegetation
period increased by 1.1°C in comparison to the mean value of many years. It has to be
stressed that in the vegetation period in all years, the temperatures were higher than the
mean temperature of many years. On the other hand, the distribution of atmospheric
precipitations showed high oscillations in the vegetation period: from 183.7 mm in 2003
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to 103 mm in 1996. According to the accepted standards, in the discussed period, there
occurred 5 dry years (1995, 1999, 2000, 2002, 2003), 4 moderate years (1994, 1997,
1998, 2001) and one moist year (1996). The experimental years were dry and the year
2003 could be regarded as an unusually dry one when the precipitation sum in the vege-
tation period was 183.7 mm (tab. 1). Such a dry year was recorded earlier in 1982, i.e.
more than 20 years ago [Pacholak 1986].

This situation indicated that in natural conditions, irrigation is a necessary treatment
in order to supplement and insure proper soil moisture.

RESULTS AND DISCUSSION

Nitrogen fertilization in the 8-year period of orchard management, depending on the
dose size, the technique or date, had an effect on the content of assimilable components
in the arable and subarable layer of soil.

In the arable layer, nitrogen fertilization contributed to the decrease of assimilable
phosphorus in four combinations except for the combination where 5 g N per m” was
applied to herbicide belt and where P increase by 0.2 mg per 100 g soil was recorded
(tab. 2). The greatest decrease by 0.3 mg per 100 g soil of assimilable phosphorus was
found in the combination with 5+ 5 g N per m”. On the other hand, in the subarable
layer, only small changes of assimilable phosphorus were found in relation to the initial
analysis except for the combination with a dose of 5 g N per m” applied to the herbicide
belt. In that combination, P increase by 2.8 mg per 100 gsoil was found (tab. 2).

The content of phosphorus in the arable layer in comparison to boundary values was
in the high availability class in the combinations with dose of 5 g N per m” to herbicide
belts, while in the remaining combinations, it was in the medium class of availability. In
the subarable layer, in all combinations, the content of phosphorus was within the high
availability class.

Nitrogen fertilization in the absence of potassium fertilization in the period of 9 years
decreased the content of assimilable potassium in both layers (tab. 2). The greatest drop
in the assimilable potassium content in the arable layer was 3.6 mg per 100 g soil in the
combination with nitrogen dose of 5+ 5 g N per m’. On the other hand, in the subarable
layer, in the combination with nitrogen dose of 5 g N per m’, the K content decreased
by 3.8 mg per 100 g soil (tab. 2). The content of assimilable potassium in comparison
with the valid boundary values [Sadowski et al. 1990] showed the optimal content of
this element in both analysed soil layers. In 2001, after 8 years of orchard management,
in all combinations, a decrease in the assimilable potassium was found in both the ar-
able and subarable layers. In comparison to the boundary values, the K content was in
the class of low potassium availability.

The content of magnesium, independent of fertilization in the arable and subarable
layer, in comparison to the initial analyses, showed an increase (tab. 2). The highest
increase of magnesium content in the arable layer (by 4.0 mg per 100 g soil) was found
after a single application of nitrogen in the dose of 5 g N per m”. In the subarable layer,
the content of assimilable magnesium increased by 3.6 mg per 100 g soil in the combi-
nation with 5 g N per m” fertilization in herbicide belts. In comparison with boundary
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values, the content of assimilable magnesium in the arable and subarable layers was in
the medium class of availability.

In comparison to the initial analysis, the K : Mg ratio in all combinations was correct
and it decreased in both soil layers (tab. 2).

Diversified nitrogen fertilization had an influence on the change of soil pH which
was low within 4.1-4.9 in all combinations (tab. 2). In the combination in which a sin-
gle nitrogen dose of 5 g N per m’ in the arable layer was applied, and in the combina-
tion where 5 g N per m’ to herbicide belt in subarable layer was used, there occurred an
insignificant increase of pH by 0.1 mg per 100 g soil in relation to the initial analysis.
The greatest decrease of soil pH in both layers was found in the combination where the
highest nitrogen fertilization of 10 g N per m’ was applied; there, in the arable layer, the
pH decreased by 0.6 mg per 100 g soil, and in the subarable layer, the pH decrease was
by 0.5 mg per 100 g of soil.

Table 2. Changes by fertilization, in comparison with an initial analysis in 1994

Tabela 2. Zmiany zawartoéci sktadnikéw mineralnych w glebie pod wptywem dziesigcioletniego
stosowania zréznicowanego nawozenia azotowego w poréwnaniu do analizy wy-
jsciowej z 1994 roku

Treatment — Kombinacje

Initial analysis

Soil layer Analiza wy- No Ns Nio Ns.s Nsherb
Component Warstwa “ciowa
Sktadnik gleby J 2001 change 2001 change 2001 change 2001 change 2001 change

1994 zmiana zmiana zmiana zmiana zmiana

M mg100 g soil

mg-100 g soil - mg-100 g gleby
P 0-20 44 39 -05 39 -05 37 -07 31 -13 46 +02
21-40 33 35 402 35 402 33 00 31 -02 6.1 +28
K 0-20 8.6 66 -20 52 -34 59 -27 50 -36 63 -23
21-40 7.1 52 -19 33 38 36 -35 49 22 46 -25
M 0-20 3.7 62 425 77 440 52 415 56 +19 58 +2.1
& 21-40 34 50 +16 58 424 54 +20 59 +25 70 436
KM 0-20 2.3 .1 -12 07 -16 11 -12 09 -14 11 -12
& 21-40 2.1 10 -1.1 06 -15 07 -14 08 -13 07 -14
H 0-20 4.7 46 -0.1 48 +0.1 41 06 45 -02 45 02
P 21-40 4.8 44 04 44 04 43 05 47 01 49 +0.1

Nitrogen fertilization had an influence on the content of this element in the leaves of
apple trees Sampion cv. and its level increased independently of the dose and time of
application when compared with trees without fertilization. In comparison with bound-
ary values, nitrogen content in leaves in the years 2001-2003 was in the class of optimal
content for control combination and for the combinations with nitrogen doses of 5 g N
per m%, 5+5 g N per m® and 5 g N per m” to herbicide belts applied once in spring, as
well as in the class of high N content with greatest nitrogen doses of 10 g N per m*.
Noteworthy is the fact that in the particular years, the content of nitrogen decreased with
the ageing of trees (tab. 3). The increase of nitrogen content in leaves under the influ-
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ence of nitrogen fertilization in the years 2001-2003 was similar as in the years
1995-2000 [Zydlik et al. 2001].

Phosphorus content in the leaves in comparison with control combination decreased
after nitrogen fertilization (tab. 3). This dependence was visible particularly during the
last three years in comparison to the previous experimental years. When compared with
boundary values, the content of this element in leaves was at the optimal level. Simi-
larly as in the case of nitrogen content, also in the case of phosphorus content in leaves,
the concentration on of this element decreased with the ageing of trees (tab. 3).

Table 3. Concentration of nutrients in leaves in the years 1995-2003
Tabela 3. Zawarto$¢ sktadnikéw mineralnych w li§ciach w latach 1995-2003

Concentration of nutrients in level, % d.m.
Zawartos¢ sktadnikéw w lisciach, % s.m
Mean for fertiliza-

Treatment Component

L s mean values for years tion
Kombinacja  Skiadnik srednia z lat 2001 2002 2003 Srednia dla na-
1995-2000 wozenia
2001-2003
No 2.30 a* 2.56a 2.19a 1.79 a 2.18a
Ns 2.56b 248 a 2.37 ab 2.11b 2.32b
Nio N 2.69b 249a 245b 2.24b 2.39b
Ns.s 2.58b 256a 2.44b 222b 241b
Nsnern. 2.61b 246 a 2.38 ab 2.26b 2.37b

Mean values for years 251 ¢ 236b 212a

Srednia dla lat
No 024 a 0.21a 0.22b 0.14a 0.19b
N; 0.19a 0.20 a 0.18 a 0.13a 0.17a
Nio P 0.17a 0.19a 0.17a 0.13a 0.16 a
Nis.s 0.18a 020 a 0.17a 0.13a 0.17a
Nsherb. 0.18a 0.18a 0.17a 0.13a 0.16a

Mean values for years

Srednia dla lat 0.20¢ 0.18b 0132
No 1.19b 2.00a 228a 1.08 a 1.79b
Ns 1.71a 222a 220a 0.99 a 1.80b
Nio K 1.71a 2.05a 2.08 a 0.90 a 1.68b
Nis.s 1.69 a 2.10a 2.03a 1.02a 1.72b
Nsherb. 1.59a 2.02a 1.17 a 091 a 137a
Mean values for years

Srednia dla lat 2le 18b 1.0a
No 0.17a 0.38b 0.19a 024 a 027 a
Ns 0.19a 034ab 021a 027 a 027 a
Nio Mg 0.20a 0.36b 021a 0.28 ab 0.28 a
Nisss 0.19a 0.38b 0.23a 0.32b 031b
Nsherb. 020 a 033a 0.23a 0.30b 029a
Mean values for years

Srodni dls e 036c  02la  028b
No 124 a 0.96 b 126 a 123a 1.15a
Ns 121a 0.71a 1.53a 1.43 ab 122a
Nio Ca 1.19a 0.69 a 149 a 1.35ab 1.18a
Nis.s 1.19a 0.70 a 1.50a 148D 123a
Nsherb. 1.19a 0.90 ab 1.52a 1.33 ab 125a

Mean values for years

Srednia dla lat 0.79a 1.46 ¢ 1.36b

*Significant at the level o = 0.05 - Istotno$¢ réznic na poziomie a = 0,05
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When we analyse the potassium content in leaves, we find that the lowest concentra-
tion of this component was found in the combination where fertilization was applied to
herbicide belts. In comparison to boundary values, the content of potassium in laves was
on a high level except for the combination with the fertilization dose of 5 g N per m’ to
herbicide belts where the content of this element was at the optimal level. With the
aging of trees, the content of potassium in leaves decreased (tab. 3).

The content of magnesium in leaves showed a tendency to increase under the effect
of nitrogen fertilization. The greatest increase by 0.01% d.m. in comparison to control
combination was recorded when nitrogen fertilization was applied twice in the dose of
5+5 g N per m’. In comparison with boundary values, the content of magnesium ranged
at the optimal level. In particular years, magnesium content in leaves was differentiated,
the highest Mg content was in 2001 showing 0.36% d.m., and the lowest one was in
2002 - 0.21% d.m. (tab. 3).

The analysis of calcium in leaves showed that nitrogen fertilization did not have any
essential effect on the change in Ca content. However, in the particular years, the con-
centration of this element, independent of the dose and time of application was signifi-
cantly different ranging from 0.79% d.m. in 2001 to 1.46% d.m. in 2002 (tab. 3).

The variable effect of fertilization on the content of mineral components in leaves
was explained by Zydlik, Pacholak [1997] who argued that the concentration of the
particular nutritive components in leaves depends on the cultivar, on the yielding level
and on weather conditions. The effect of climatic conditions on the content of mineral
components in leaves was also stressed by Pacholak and Zydlik [2003].

Nitrogen fertilizations also had an effect on the content of particular components in
fruits (tab. 4).

Nitrogen content in fruits increased under the influence of nitrogen fertilization inde-
pendent of the dose and time of application (tab. 4). The concentration of this compo-
nent in particular years was very diversified. The greatest concentration in fruits was
found in 2003 showing 0.33% d.m. An analysis of the mean value from the years 2001—
2003 indicated that nitrogen fertilization increases the content of this element in fruits in
comparison to control combination.

The content of phosphorus in fruits depended on nitrogen fertilization (tab. 4). In the
control combination, the highest content of this element was found in fruits and it
amounted to 0.061% d.m. On the other hand, in the combinations where the dose of 5 g
N per m’ was used the P concentrations was also significantly higher than in the remain-
ing fertilization combinations and amounted to 0,059% d.m. The concentration of this
component decreased with the aging of trees from 0.060% d.m. in 2001 to 0.042% d.m.
in 2003.

The analysis of potassium content in fruits indicated that the highest concentration
was in the combination where a single dose 5 g N per m’ was applied in spring (tab. 1).
The same dependence was shown also in the earlier studies carried out by Zydlik at al.
[2001].

The content of magnesium in fruits did not depend on the combinations of nitrogen
fertilization (tab. 1). Also in the particular years of the experiment, the mean content of
this element did not differ statistically.

Hortorum Cultus 3(2) 2004



214 E. Pacholak, M. Zachwieja, Z. Zydlik

The content of calcium in fruits was less dependent on nitrogen fertilization (tab. 4).
However, it must be stressed that in spite of the absence of essential differences, the
highest concentration of this component was in the control combination. Similar results
were earlier obtained by Zydlik and Pacholak [1997].

An analysis of linear correlation between the climatic factors showed that they have
the greatest effect an the nitrogen content in leaves and there is no correlation with
magnesium content in leaves (tab. 5).

Table 4. Concentration of nutrients in fruits in the years 1995-2003
Tabela 4. Zawartos$¢ sktadnikéw mineralnych w owocach w latach 1995-2003

Concentration of nutrients in fruits in mg kg™ s.m.
Zawarto$é sktadnikéw w owocach w mg kg™’ s.m.
Mean for fertiliza-

Treatment Component

L s mean values for years tion
Kombinacja  Skiadnik srednia z lat 2001 2002 2003 Srednia dla na-
1995-2000 wozenia
2001-2003

No 220 ab 160 a 280 a 180 a 210 a
Ns 230 b 260 ¢ 300 ab 230b 260 b
Nio N 190 a 240 ¢ 310b 230b 260 b
Ns.s 200 ab 220b 330 ¢ 240 b 260 b
. 210 ab 160 a 410d 210b 260 b
Mean values for years

Srodms dis 1ayt 210a 330¢ 220b
No 400 a 620 ab 670 ¢ 550 ¢ 640 b
Ns 540 b 670 b 570 b 470 be 590 b
Nio P 390 a 540 a 410 a 410b 470 a
Ns.s 410 a 530 a 520 ab 370 ab 470 a
Nsherb. 380 a 640 b 600 be 310a 510a
Mean values for years

Srodnis dla 1ot 600c  560b  420a
No 670 a 840 be 620 a 630 a 700 ab
Ns 770 ¢ 890 ¢ 660 a 580 a 710 b
Nio K 750 be 790 ab 630 a 600 a 670 a
Nis.s 690 ab 810 ab 620 a 610 a 680 a
Nsherp. 710 a-c 780 a 670 a 620 a 690 ab
Mean values for years

Srednia dla lat 820 ¢ 640b 6102
No 300 a 280 a 250 a 250 a 270 a
Ns 320 a 280 a 250 a 240 a 250 a
Nio Mg 310a 280 a 250 a 260 a 260 a
Ns.s 300 a 270 a 240 a 240 a 250 a
Nisherb. 300 a 280 a 250 a 250 a 260 a
Mean values for years

Srodni dls e 280a  350a  250a
No 250 a 430 a 290 a 310 a 340 a
Ns 270 a 420 a 490 a 290 a 400 a
Nio Ca 240 a 430 a 490 a 380 a 430 a
Ns.s 290 a 390 a 460 a 310 a 390 a
Nsherb. 350 a 410 a 450 a 250 a 500 a

Mean values for years

Srednia dla lat 410a 430 a 310 a

*Significant at the level o = 0.05 — Istotno$¢ réznic na poziomie a = 0,05
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Table 5. Linear correlation coefficients between climatic factors, concentration of nutrients in
the soil, leaves, fruits and the total concentration of nutrients in the leaves

Tabela 5. Wspdtczynnik korelacji liniowej miedzy czynnikami klimatycznymi zawartoscia sktad-
nikéw w glebie oraz owocach a zawarto$cig sktadnikéw w lisciach

Concentration of components in leaves

CFZ“CIE‘[’JL Zawartosé skladnikéw w liciach
4 N P K Mg Ca
| Mean temperature in year ) ) ) ) +0.74%%

Srednia temperatura roku
Mean temperature in growing period
Srednia temperatura okresu wegetacji
Sum of rainfall in year
Suma opadéw roczna
Sum of rainfall in growing period
Suma opadéw okresu wegetacji
Concentration of nutrients in soil
Zawarto$¢ sktadnikow w glebie
P 0-20 cm - - - - -
P21-40 cm - - - - -
K 0-20 cm - - - - -
K 21-40 cm - - - - -
Mg 0-20 cm - - - - -
Mg 21-40 cm - - - - -
Concentration of nutrients in leaves
Zawarto$¢ sktadnikéw w lisciach
N - +0.61%* +0.70%* - -
6. P - - - - -
K - - - - -
Mg - - - -
Ca - -0.58%* - -0.78%* -
Concentration of nutrients in fruits
Zawarto$¢ sktadnikéw w owocach
N - - - +0.61%* +0.52*
7. P - +0.71%* +0.65%* - -
K +0.66%* +0.69%* +0.57#* +0.73%* -
Mg - +0.72%* - - -0.74%*
Ca - - - - -

-0.60%%  -0.58%% - - -

+0.70%* - - - -

+0.76%+ - +0.73 %% - -

*Correlation significant at the level of a = 0.05 — Istotna korelacja przy poziomie a = 0,05
** Correlation significant at the level of a = 0.01 — Istotna korelacja przy poziomie o = 0,01

It is surprising, but at the same time it confirms the view that there is no correlation
between the content of assimilable elements in the soil and the general components in
leaves (tab. 5).

The content of total nitrogen in leaves was positively correlated with the content of
phosphorus and potassium, while the content of calcium in leaves was negatively corre-
lated with phosphorus and magnesium (tab. 5). The content of components in fruits
showed a significant positive correlation with the content in leaves with the exception of
a negative correlation of Mg in fruits with Ca in leaves. Worthy of attention is the fact
of no correlation between Ca content in fruits and the content of components in leaves
(tab. 5).
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CONCLUSION

1. Nitrogen fertilization had a significant effect on changes in the assimilable ele-
ments in soil. It exerted an effect on the decrease of assimilable potassium in the arable
and subarable layer and an increase of assimilable magnesium improving the K : Mg
ratio. A smaller effect was found in the changes of assimilable phosphorus content and
in soil reaction.

2. Nitrogen fertilization had an effect on the increase of total nitrogen content in
leaves and it decreased the content of phosphorus.

3. The content of assimilable components in soil was not correlated with the content
of general components in leaves.

4. The content of mineral components in fruits was closely correlated with the com-
ponent content in leaves.

5. Climatic conditions, and particularly the absence of atmospheric precipitations and
the increase of temperature, as well as the aging of trees contributed to the decrease of
the content of nitrogen, phosphorus, potassium and magnesium and to the increase of
calcium content.
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WPLYW NAWOZENIA AZOTEM NA ZAWARTOSC SKEADNIKOW
MINERALNYCH W GLEBIE, LISCIACH  OWOCACH JABLONI
ODMIANY SAMPION

Streszczenie. Celem przeprowadzonych w latach 2001-2003 badan bylo poznanie
wplywu zréznicowanego nawozenia azotem na zawarto$¢ skladnikéw przyswajalnych
w glebie, ogdlnych w lisciach i owocach odmiany Sampion w okresie petnego owo-
cowania drzew. Badania przeprowadzono w latach 1994-2003 w sadzie jabtoniowym
Rolniczo-Sadowniczego Gospodarstwa Doswiadczalnego w Przybrodzie. Drzewa od-
miany Sampion na podktadce M.9 EMLA zostaty wysadzone wiosna 1994 r., w rozstawie
3,5x 1,0 m (2857 drzew z ha) na glebie ptowej wlasciwej wytworzonej z gliny lekkiej
zwatowej. W doswiadczeniu zastosowano 5 kombinacji nawozenia azotem, kazda w 4
powtérzeniach: 1. Ny — kontrola bez nawozenia, 2. N5 — 5 ¢ N-m™ jednorazowo wiosna,
3.Njp-10g N-m? jednorazowo wiosna, 4. Ns,s —5 g N-m? wiosng + 5 g N-m? w koficu
maja, 5. Nsper. =5 & N-m? jednorazowo wiosna w obrgbie paséw herbicydowych. Otrzy-
mane wyniki pozwalaja stwierdzi¢, ze nawozenie azotem miato istotny wptyw na zmiany
zawartosci przyswajalnych sktadnikow w glebie. Wptywato na obnizenie przyswajalnego
potasu w warstwie ornej i podornej oraz wzrost przyswajalnego magnezu, co poprawito
stosunek K/Mg. Mniejszy wptyw nawozenia azotem stwierdzono na zmiany zawartosci
przyswajalnego fosforu i odczynu gleby. Nawozenie azotem wplywato na wzrost zawar-
to$ci azotu ogdlnego w liSciach, a obniZato zawarto$ci fosforu, na pozostate analizowane
skfadniki nie stwierdzono istotnego wptywu. Na uwage zastuguje fakt, ze zawarto$¢
sktadnikéw przyswajalnych w glebie nie byla skorelowana z zawarto$cia skiadnikéw
ogblnych w lisciach. Natomiast zawartos¢ sktadnikéw mineralnych w owocach byta scisle
skorelowana z zawarto$cia sktadnikéw w lisciach. Warunki klimatyczne, a w szczeg6l-
nosci brak opadéw atmosferycznych i wzrost temperatury w latach 2001-2003, a takze
starzenie si¢ drzew wplywaly na obnizenie zawarto$ci azotu, fosforu, potasu w lisciach
a wzrost w poréwnaniu do lat 1995-2000 magnezu.

Stowa kluczowe: nawozenie azotowe, zawarto$¢ sktadnikow, gleba, liscie, owoce
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