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Kopsavilkums

Abdu potcelmu ratesaugu ringls augsne satéja vairak organisiés vielas, fosfora, #ija,
magrezija un kogjo slapekli, nek blakus esasstarprindu augsne (kontroles variantsy &%iribas
tika konstattas augsnes virgkta un bija nozmigas tikai daZzos g&@dmos. Vaigk petito elementu
(iznemot magaziju) tika atrasti starprindu augsmatesaugu &adijuma neléd rindas. Vara satura
palielimjums saistms ar varu saturoSo defoliantu lietoSanu. Todis vara satura palielijums
matesaugu adijuma kopumni nav hitisks un tika konstats 0 — 25 cm dhiina. Batiski augsiiks tas ir
potcelmu mtesaugu rindu augsn

Abstract

Soil in apple rootstock stool-beds contained morganic matter, phosphorus, potassium,
magnesium and total nitrogen than that in the nebaoe land (control field). These differences were
evident mainly in the superficial soil layers andrev significant only in some cases. Similarly, more
of the examined elements (except for magnesiumg vigamnd in the soil between the rows of plants
within the stool-beds than in the rows of rootstckhe increase in total copper level in the ssddu
in stool-beds was observed over some consecutas s a result of the use of rootstock defoliation
compounds containing copper. Yet this Cu increaa® mot significant and it occurred in the soil laye
0 — 25 cm. deep. Significantly more copper was dbimthe soil taken from between the plant rows in
stool-bed than from the stool beds.
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Introduction

The number of rooted layers in the apple rootstsidol-bed varies between 30000 and
320000 per ha yearly, depending on the age of pland type of rootstock (Rejman and Makosz,
1994). For effective rooting, shoots should haveénogd conditions concerning chemical and physical
soil properties. To improve these conditions anddatrol weed growth, sawdust is often used to
mound the low parts of shoots. The volume of sawchesy reach 3000 fiper hectare. Layers are
defoliated by hand and/or chemically and leavesarenm the plantation. We did not find in the
literature any data dealing with the effect of saestdon the chemical properties of the soil in stool
beds and on the impact of defoliants use (coppehate as Miedzian 50 WP and copper chelate as
Insol 240 SL) on the copper content in the soile Tdst problem is important because of the threat o
possible environment pollution.

Materials and Methods

These studies were carried out in two stool-bedh@bpple rootstock M.9 and M.26 situated in
the Lublin area, Poland, on Haplic Luvisol typesofl. The chemical analyses of the soil (pH, organi
matter, BOs, K,O, MgO, total N and total Cu) were done in 19990@@nd 2002 in soil from 0-25,
25-50, 50-75 and 75-100 cm level. Similar analyses2 done in summer 2002 using soil taken from
control plots situated close to the stool-beds,civiwas never used for nurseries or orchards. At the
same time, soil samples were taken from stool-bedrriows and rows of rootstocks and then
analysed. The following analytical methods for: pH1M KCI, organic matter by Tiurin, N by
Kjeldahl, K and P by Egner-Riehm, Mg by Schachtbelhaand Cu by ASA were used for all
examined samples. The soil samples were taken femdomly selected plots in three replications
separately from plant rows and interrows. The deda subjected to analysis of variance, and the
mean separation of Duncan’s multiple range tessugad at P 0.05. Similar tendencies were found in
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both stool-beds, so the results are presented amanir both of them. Since 2000 chemical
defoliation of layers was done every year accortinBasak’s (1999) recommendations.

The data were subjected to analysis of variancd, mean separation of Duncan’s multiple
range tests was used at P<0.05.

Results and Discussion

Organic matter. Soll in the total profile (O — 16@) in the stool-beds contained more
organic matter than in the control plots. This wa® only in two superficial layers, whereas in the
deeper ones (50 — 75 and 75 — 100 cm) more orgaaiter was found in the soil from the control
fields. The tendency towards the higher contenbigfanic matter in the soil in alleyways was
observed, especially in the layer 0 — 25 cm debps@ differences were, however, not significant.

PhosphorusThe content of this element was significantly higimethe whole soil profile in
stool-beds in comparison with control plots. Diffeces were significant also in the layer ®B- 2
cm. deep. Also, soil in two superficial layers Iretstool-bed interrows contained mo®©FPthan in
the rows (significantly in the level 25 — 50 cm)

PotassiumSaoil in the stool-beds contained more potassium thaontrol fields, especially
in the superficial levels. However, these diffeenaere not significant. There was more potassium i
the soil in the alleyways than in the rows of romt&s, with the exception for the layer 75 — 100 cm
deep.

Magnesium .Differences of magnesium between the soil in sbeals and control plots
were small and not significant, but somewhat prowed in stool-beds in both deep layers only (50 —
100 cm). In all soil layers there was a tendeneyatd a higher content of magnesium in the rows of
rootstocks than between them.

Total nitrogen . The level of nitrogen was higher in all levels bétsoil in stool-beds in
comparison with control plots, but these differeneeere not significant. In the soil in the alleyway
there was more nitrogen than in the rows, excaptayer 50 — 75 cm deep.

Soil pH. In all layers studied, soil in the stool-beds wasegally less acid than in control
fields. Soil in the rows and between them did niéfied significantly in this respect, although the
tendency towards more acid soil in the rows inldyers 25 — 100 cm could be seen when compared
with the soil from between the rows.

Total copper.The content of Cu steadily increased in all sojela in stool-beds in the
years 1999 — 2002, with the exception for the 1@k}l 50 cm. This phenomenon was observed also
when the whole soil profile was examined, i.e. tbatent of copper was 6.61; 7.10 and 7.49 my kg
of dry soil for the years 1999, 2000 and 2002, eespely. Clearly a higher level of copper was fdun
in two superficial layers of soil from alleyways g compared with the rows of rootstocks. However,
this was contrary to the situation in the deepgers. The layers of soil 0 — 25 and 75 — 100 cnpdee
in the stool-beds contained more copper than itrabsoil.

It is possible to point out tendencies in the clesngf chemical properties in the soil between
stool-beds and control fields as well as betweenstil in rows and between them, inside stool-beds.
However, significant differences were observed fava cases only, mostly in the superficial layefrs o
the soil (0 — 25 and 25 — 50 cm. deep). It coul@drecluded, that the soil in the stool-beds walseric
in macroelements and organic matter than thatmtrabplots, which has resulted from both fertitigi
and use of sawdust. As compared with the rowsaiktocks, the soil in the alleyways contained more
of almost all elements studied (except for magmesitHowever, this was mainly in the superficial
layers. In the layers deeper than 50 cm. all tlig$erences were small. This phenomenon could be
explained by the fact that the soil surface betwberrows is lower that that in the rows as a ¢ffdic
mounding the plants. So all the leaves as welkadlifers tended to accumulate between rows. This
would also explain the fact that more copper wasdbin the soil of the alleyways. The content of
copper in this layer increased steadily in conseeutears. The highest content of this element was
observed in two deep layers (50 — 100 cm.), butdtxentration was far less than considered byaSiut
(1995) as medium for Polish soils (15 mg) and régefound in the orchard soil near Szczecin
(Ostrowskeet al, 2004).
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Table 1. Some chemical properties of soil in stoadts and in control field

Chemical properties Position in stool-bed Stool-bed Control field
rows alleyways

Organic matter %

Whole profile 0.86 a 1.03a 0.95a 0.73 a

Soil layers: 0 — 25 1.74a 2.75a 2.25a 147 a
25-50 1.15a 0.83 a 0.99b 0.38 a
50 -75 0.37 a 0.19a 0.28 a 0.60 a
75 —-100 0.19a 0.35a 0.27 a 0.48 b

P,0smg - 100 g*

Whole profile 9.81a 12.47 a 11.14b 8.20 a

Soil layers: 0 — 25 16.55 a 23.10 a 19.82 b 8.55a
25-50 6.98 a 12.98 b 9.97 a 6.72 a
50-75 8.12 a 7.17 a 7.65 a 10.05a
75 -100 7.57 a 6.62 a 7.10 a 7.45 a

K,O mg- 100 g*

Whole profile 9.53 a 11.94 a 10.74 a 8.36 a

Soil layers: 0 — 25 14.25 a 21.00b 17.62 a 13.10a
25-50 9.67 a 13.25a 11.46 a 8.05a
50-75 7.42 a 8.20 a 7.8la 6.72 a
75 -100 6.75a 5.27 a 6.01 a 5,57 a

MgO mg - 100 ¢*

Whole profile 9.53 a 7.98 a 8.76 a 7.93 a

Soil layers: 0 — 25 7.35a 6.50 a 6.93a 6.78 a
25-50 7.68 a 6.60 a 714 a 7.10 a
50-75 11.28 a 9.80 a 10.54 a 8.95a
75 —100 11.80 a 9.02 a 10.41 a 8.95a

N — total %

Whole profile 0.061 a 0.070 a 0.066 a 0.058 a

Soil layers: 0 — 25 0.090 a 0.102 a 0.096 a 0.095 a
25-50 0.050 a 0.087 a 0.068 a 0.052 a
50-75 0.062 a 0.045 a 0.054 a 0.045 a
75 -100 0.042 a 0.045 a 0.044 a 0.040 a

pH

Whole profile 542 a 5.52a 547D 4.60 a

Soil layers: 0 — 25 58la 5.45a 5.63b 4.48 a
25-50 5.50 a 6.01 a 5.76 b 4.52 a
50 -75 5.33a 549 a 541b 473 a
75 -100 5.03 a 5.11a 5.07b 4.66 a

Copper total, mg kg*

Whole profile 6.51 a 7.49 a 7.00 a 7.43 a

Soil layers: 0 — 25 5.41a 8.24b 6.82a 6.16 a
25-50 441 a 5.58 a 499 a 6.82 a
50 -75 7.24 a 7.58 a 7.41a 9.74 a
75 -100 8.99 a 8.57 a 8.78 a 6.99 a

*in 2002
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Table 2. Details concerning the content of coppehé soil, mg kg dry soil

Soil layers Position in stool-bed Control field
rows Alleyways 2002
2002 1999 2000 2002
Whole profile 6.51 6.61 7.10 7.49 7.43
0-25 5.41 6.33 7.49 8.24 6.16
25-50 441 6.99 5.25 5.58 6.82
50-75 7.24 6.41 7.00 7.58 9.74
75 -100 8.99 6.71 8.66 8.57 6.99
Conclusions

Soil in stool-beds contained generally more maemeints and organic matter than in the
control fields and it was less acid.

The content of copper in soil increased with yelaws,in the superficial layer (0 — 25 cm. deep)
only. However it remained lower than quoted inlttexature.
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