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Taking into consideration the acid pH soil, high content of potassium in relation to nitrogen and phosphorus
and the insignificant quantity of heavy metals in the potato pulp and the slight alkaline pH soil as well, high
amount of nitrogen and phosphorus in relation to potassium in the municipal sewage sludge, the experiment
was carried out in order to define the effect of composts from these waste on uptaking macroelements by
the grain and the straw of the Wanad variety spring triticale.

The vegetative — pot experiment was carried out on the brown incomplete soil of the slight acid pH (pH,
6,1), of the granulometric composition of slight loam (V complex), an average content of available forms
of phosphorus and potassium and a high content of magnesium.

The obtained results show that the grain and the straw of spring trticale took distinctly more macroelements
under the influence the fertilization of the composts with the municipal sewage sludge (30%) and the potato
pulp (30%) in comparison with the composts with the 60% participation of the potato pulp. The supple-
mentary mineral fertilization which was used against in comparison to composts, increased uptaking the
macroelements by the tested plant. The double dose of composts and mineral fertilizers visibly increased
nitrogen, phosphorus, potassium, cooper, magnesium and sulphur absorbance by the grain and the straw of
spring trticale in comparison with the series with a single dose of composts and a supplementary mineral
fertilization.
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INTRODUCTION

Until recently many wastes from agricultural — food
industry were used as the components to the fodder pro-
duction. Decreasing the amount of the cattle and the sheep
caused the drop of farmers' interests in those wastes.
Because of that, there has been a problem of the utiliza-
tion or their secondary utilization.

The potato pulp, the waste from the process of potatoes
processing into the starchy-flour has an acid pH, contains
macroelements needed for plants' growth and develop-
ment. There is much more potassium compared to nitro-
gen and phosphorus in this waste. The content of heavy
metals is not high (Krzywy E., Krzywy J., 2003, 2005).

Recently more attention has been paid to the possibility
of utilizing the sludge that is produced during purifying
the municipal sewage, for the purpose of fertilization.
Sewage sludge composts according to Baran (2005),
Czekata (1999), Krzywy et al. (2000 et 2002), Mazur
(1996), Siuta and Wasiak (2001) and Wotoszyk (2003)
are characterized by the pH from the lightly acid to the
alkaline soil pH, they contain organic mass and a large
amount of some nutrients for the plants. As a general rule
they include much more nitrogen and phosphorus in re-
lation to potassium. The sewage sludge composts can
include excessive amount of heavy metals and pathogenic
microorganisms. Therefore, the sewage sludge composts,
before being introduced into the soil, must be submitted
to the processes of stabilization and hygiene in order to
decrease the heavy metals concentration as well the patho-
genic microorganisms. One of the most frequently ap-

plied ways of the utilization and hygiene of the sewage
sludge composts is composting.

Taking into account the acid reaction, a high content of
potassium in relation to nitrogen and phosphorus as well
as a low amount of heavy metals in the potato pulp and
the pH from the lightly acid to the alkaline soil pH, a high
quantity of nitrogen and phosphorus in relation to potas-
sium in the municipal sewage sludge, experiments were
carried out to define the influence of the composts from
those wastes on uptaking the macroelements by the grain
and straw spring triticale, were carried out in the years
2003 — 2004.

METHODS OF STUDIES

Realizing the aim of the experiment in 2003 year, com-
posts were made with an addition of the municipal sewage
sludge and potato pulp. The rye straw or the sawdust from
the conifers were used as the structural-formative compo-
nents. The composts were subjected to a one-month period
of decomposition. The composition of the composts in
converting to the dry mass was presented in the Table 2.

In 2004 the vegetative — pot experiment was established.
Brown incomplete soil of the mechanic composition of
slight loam (the slight soil, V complex) was used in this
experiment. The chemical characterization of the soil used
in the experiment was presented in Table 1.

The data provided in the table show that the soil, which
had been used in the experiment, was characterized by
lightly acid pH, an average content of available forms of
phosphorus and potassium and also the high content of
magnesium. The C: N ratio in the soil was 10,4: 1.
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Table 1. The chemical characterization of the soil used in the experiment
" Available forms
pHkci Corg. (gkg™ s.m.) Total forms (g-kg™ s.m.) (gkg" s.m.)
N P K Ca Mg S K Mg
6,1 8,44 0,81 1,23 5,12 2,16 0,24 0,15 64,2 114,5 54,2

Table 2. The influence of the potato pulp composts and the municipal sewage sludge as well as mineral fertilizers on the
absorption of nitrogen, phosphorus, potassium by the grain and straw of spring triticale. Data in g-pot

Composts without an addition of mineral

Composts with an addition of mineral

Double dose of composts and mineral

t;[)ympzc?sft fertilizers fertilizers fertilizers
Gran | Straw [  Total Grain | Straw | Total Grain | Straw [ Total
NITROGEN
compost I* 0,264 0,060 0,324 0,360 0,091 0,451 0,496 0,111 0,607
compost II* 0,264 0,057 0,321 0,328 0,077 0,405 0,514 0,120 0,634
compost III* 0,159 0,053 0,212 0,186 0,068 0,254 0,384 0,108 0,492
compost IV* 0,168 0,047 0,215 0,206 0,064 0,270 0,373 0,125 0,498
Mean 0,213 0,054 0,267 0,270 0,075 0,345 0,441 0,116 0,557
Control 0,124 0,041
PHOSPHORUM
compost I* 0,025 0,015 0,040 0,038 0,021 0,060 0,061 0,025 0,086
compost II* 0,032 0,014 0,046 0,038 0,018 0,056 0,060 0,027 0,087
compost I1* 0,009 0,011 0,020 0,012 0,015 0,027 0,038 0,024 0,062
compost IV* 0,011 0,010 0,021 0,013 0,015 0,028 0,032 0,026 0,058
Mean 0,019 0,012 0,031 0,025 0,017 0,042 0,047 0,025 0,073
Control 0,008 0,010
POTASSIUM

compost I* 0,082 0,130 0,212 0,131 0,197 0,328 0,181 0,236 0,417
compost II* 0,080 0,132 0,212 0,112 0,187 0,299 0,186 0,237 0,423
compost 1* 0,057 0,139 0,196 0,066 0,171 0,237 0,157 0,239 0,396
compost IV* 0,060 0,134 0,194 0,068 0,172 0,240 0,147 0,260 0,407
Mean 0,069 0,134 0,203 0,094 0,182 0,276 0,168 0,243 0,411
Control 0,042 0,115

*Explanation of the composition of the composts in converting to dry mass:

Compost | — (potato pulp 30%, municipal sewage sludge 30% and rye straw 40%)
Compost Il - (potato pulp 30%, municipal sewage sludge 30% and sawdust from the conifers 40%)

Compost Il — (potato pulp 60%, and rye straw 40%)
Compost IV — (potato pulp 60%, and sawdust from the conifers 40%)

For the purpose of decontamination the soil was sifted
through the sieve with the mesh diameter of 5 mm. Then
the soil was inserted into the pots in the quantity of 9 kilos
per each pot.

Two factors were taken into consideration in the pattern
of the experiment. Four types of composts were the first
factor and the doses of composts without and with supple-
mentary mineral fertilization were considered the second
factor.

In the first series of the experiment the doses of com-
posts (without supplementary mineral fertilization) were
established on the level of the content 0,6 g N - pot. It
corresponded to 200 kg N - hal. The N: P: K relation was
accepted for the purpose of establishing supplementary
mineral fertilization compared to the composts in the
second series of the experiment. This relation N: P: K was
to be introduced into the soil with the fertilizers (1,0:
0,30: 0,86). The content of 0,6 g N - pot was a base of the
fertilization on the objects with the composts with the
potato pulp (30%) and the municipal sewage sludge (30%).
Due to a small content of potassium in these composts
supplementary fertilization of water solution of salt potas-
sium (50%) was introduced. The content of total potas-
sium was assumed for the purpose of establishing the total
dose on the object with composts with the 60% participa-
tion of the potato pulp because of a small content of
nitrogen and phosphorus in relation to potassium. The
dose of potassium in the form of composts was estab-
lished on the 0,51 g K level - pot, that is 166 g K - ha™..
The shortage of nitrogen and phosphorus was completed

with the water solution of urea (46%) and triple super-
phosphate (20% P). In the third series of the experiment,
the doses of composts and supplementary mineral fertili-
zation were doubled in relation to the second one.

The doses of the composts were put on the surface of
the soil according to pattern of the experiment and the
methodical assumption. The composts were mixed with
the soil to the depth of 7 — 8 cm. Next according to the
pattern of the experiment water solutions of mineral fer-
tilizers were put into the soil and mixed to the 2 — 4 cm
depth.

20 grains of the spring triticale Wanad variety were
sown on each of the so prepared soils. The pots were
situated under the foil canopy in order to keep constant
humidity of the soil on the 60% level of the full water
humidity. The soil in the pots was being sprinkled with
redistilled water. The selection of plants was carried out
after their growing leaving 10 plants in each pot. Each
object of the experiment had four repetitions. The plants
were cut and dried after that they had reached maturity.
Next the size of the yield of the grain and the straw was
marked and the samples were taken for the chemical
analyses. The content of nitrogen, phosphorus, potassium,
calcium, magnesium and sulphur was marked in the grain
and the straw of the spring triticale using the method of
Ostrowska et al. (1991). Taking into consideration the
size of the yield of the grain and straw and also the content
of nitrogen, phosphorus, potassium, calcium, magnesium
and sulphur in them, the absorption of macroelements by
the plant was estimated
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Table 3. The influence of the potato pulp composts and the municipal sewage sludge and mineral fertilizers on the absorption
of magnesium, calcium, sulphur by the grain and straw of the spring triticale. Data in g-pot

T Composts without an addition of mineral | Composts with an addition of mineral Double dose of composts and mineral
ype of fertli fertili fertili
compost . ertilizers . ertilizers _ ertilizers
Grain | Straw |  Total Grain Straw |  Total Gran | Staw [  Total
MAGNESIUM
compost I* 0,025 0,014 0,039 0,043 0,022 0,065 0,058 0,029 0,087
compost I1* 0,023 0,013 0,036 0,038 0,020 0,058 0,061 0,028 0,089
compost IlI* 0,016 0,014 0,030 0,024 0,018 0,042 0,050 0,028 0,078
compost IV* 0,018 0,014 0,032 0,026 0,020 0,046 0,047 0,031 0,078
mean 0,021 0,013 0,034 0,033 0,020 0,053 0,054 0,029 0,083
control 0,015 0,012
CALCIUM
compost I* 0,009 0,030 0,039 0,011 0,044 0,055 0,016 0,052 0,068
compost II* 0,007 0,032 0,039 0,011 0,042 0,053 0,016 0,056 0,072
compost IlI* 0,005 0,028 0,033 0,005 0,035 0,050 0,010 0,049 0,059
compost IV* 0,005 0,025 0,030 0,006 0,033 0,039 0,010 0,050 0,060
mean 0,006 0,029 0,035 0,008 0,038 0,046 0,013 0,052 0,065
control 0,004 0,022
SULPHURE

compost I* 0,025 0,036 0,061 0,034 0,053 0,087 0,046 0,059 0,105
compost II* 0,025 0,035 0,060 0,030 0,045 0,075 0,049 0,061 0,110
compost II* 0,018 0,035 0,053 0,020 0,044 0,064 0,040 0,061 0,101
compost IV* 0,019 0,035 0,054 0,021 0,044 0,065 0,038 0,067 0,105
mean 0,022 0,035 0,057 0,026 0,046 0,072 0,043 0,062 0,105
control 0,014 0,030

* Explanations of the composition of the composts in converting to dry mass were presented in Table 2

RESULTS AND DISCUSION

The data regarding absorption of nutrients by the plants
can be helpful to estimate the their food and fertilizing
requirements. Moreover, the received experiment results
show to which extent the plants take the nutrients from
the soil and to which extent from the fertilizers.

The obtained experiment results that concern uptaking
the macroelements (N, P, K, Ca, Mg i S) by the grain and
the straw of spring triticale were presented in Tables 2 and
3.

Analyzing the obtained results it can be said that uptaking
nitrogen, phosphorus, calcium, magnesium and sulphur
by the tested plant, which had been fertilized by the com-
posts without and with addition mineral fertilizers, was
visibly greater compared to the control variant.

The quantity of the uptaking of the individual
macroelements by the grain and the straw of spring triti-
cale depended on the obtained yield's mass to a larger
extent than on the content of nitrogen, phosphorus, po-
tassium, calcium, magnesium and sulphur in the plant.

The grain of spring triticale took visibly more nitrogen
and magnesium in comparison with the straw. However
the straw took more phosphorus, potassium, calcium and
sulphur. The grain of spring triticale from the variants
with the composts with municipal sewage sludge (30%)
and potato pulp (30%) accepted more phosphorus than
the straw. There are no visible differences in the phospho-
rus uptake between the grain and straw of the tested plant
in the variants with the composts with 60% participation
of potato pulp (Tables 2 and 3).

Generally, the grain and straw of spring triticale took
more macroelements from variants with the composts with
municipal sewage sludge (30%) and potato pulp (30%) in
comparison with the composts which included 60% of
potato pulp. This situation is connected with a high content
of nutrients in the composts with the participation of
municipal sewage sludge. Those composts visibly increased
the yields of the grain and straw of spring triticale and

they insignificantly contributed to an increase of the tested
macroelements.

Additional use of mineral fertilizers as a supplement of
the doses of nitrogen, phosphorus and potassium, which
were put into the soil with the composts, visibly caused an
increase of nitrogen, phosphorus, calcium, magnesium and
sulphur absorption by spring triticale. The results show
that the nutrients which were put into the soil with the
composts did not meet the total demand of the plants.

The double dose of composts and mineral fertilizers
caused an additional increase of uptaking the nutrients by
the grain and the straw of spring triticale in comparison
with the series in which the single dose of composts with
supplementary mineral fertilization was used.

The structural-formative composts (rye straw or saw-
dust from the conifers), which were put into the composts
mass, did not have much influence on the diversity
uptaking macroelements by spring triticale.

Summing up, it can be said that the tested composts
influenced the increase of uptaking macroelements by the
tested plant. In the variants with the composts with par-
ticipation of the municipal sewage sludge more effects
with uptaking macroelements were obtained. The results
confirm the researches which pointed out to the possibil-
ity of using the municipal sewage sludge (Baran 2002,
Czekala 1999, Krzywy et al. 2000 and 2002, Siuta and
Wasiak 2001, Wotoszyk 2003) as well as potato pulp
(Krzywy and Krzywy 2003, 2005) for the fertilizing pur-
pose through the composting process.

CONCLUSION

1. Composts with the participation of the municipal
sewage sludge and the potato pulp caused visibly an in-
crease in the uptake of nitrogen, phosphorus, potassium,
calcium, magnesium and sulphur by the grain and the
straw of spring triticale in comparison with the control
variant.

2. Composts with the participation of the municipal
sewage sludge (30%) and the potato pulp (30%) visibly



caused a bigger uptake of macroelements by the tested
plant in comparison with the composts with 60% partici-
pation of the potato pulp.

3. Supplementary mineral fertilization, which was put
into the soil with the composts, caused an increase of the
uptak of macroelements by the grain and the straw of
spring triticale.

4. The double doses of composts and mineral fertilizers
caused an increase of the uptake of nitrogen, phosphorus,
potassium, calcium, magnesium and sulphur by the tested
plant in comparison with the series with a single dose of
composts and supplementary mineral fertilization.

5. Structural-formative supplements, which were put into
the compost mass, did not cause any difference in the
uptake of macroelements by the tested plant.

EFS -y ZPORR

Europejski Fundusz Spolecany

The author of this publication is a grant holder within
the confines of the project ,,Structure of the scientific
potential of the region in the fundamental area for its
development — scholarships for the students of Agricul-
tural University in Szczecin, who are preparing research
in the field of the agriculture, fishery, agricultural — food-
stuffs industry, waste disposal” and which is financed by
European Social Fund and National Budget within the
confines of the Integrated Program Operational Regional
Development.

LITERATURE CITED

(1) Baran S., Oleszczuk P, Zukowska G.: 2002. Zasoby i
gospodarka odpadami organicznymi w Polsce. Acta
Agrophysica, 73: 17 - 34.

(2) Czekata J.: 1999. Osady Sciekowe zrédtem materii
organicznej i sktadnikéw pokarmowych, Folia Univ. Agric.
Stetin. Agricultura 200 (77): 33 — 38.

(3) Krzywy E., Wotoszyk Cz., Izewska A.: 2000. Wartos¢
nawozowa komunalnych osadéw Sciekowych. Oddzial
Szczecinski PTIE: 5 - 58.

(4) Krzywy E., Woloszyk Cz., Izewska A.: 2002. Produkcja
i rolnicze wykorzystanie kompostéw z osadu Sciekowego z
dodatkiem réznych komponentéw. PTIE Oddziat Szczecifiski.
ss. 39.

(5) Krzywy E., Krzywy J.: 2003. Sktad chemiczny odpadéw
ziemniaczanych i osadéw Sciekowych w aspekcie mozliwosci
wykorzystania ich do celéw nawozowych. Zesz. Prob. Post.
Nauk Rol. 494: 233 - 239.

(6) Krzywy E., Krzywy J.: 2005. Optymalizacja wlasciwosci
nawozowych odpadéw pochodzenia organicznego w wyniku
ich kompostowania. Wybrane aspekty zagospodarowania
odpadéw organicznych a produkcja biomasy wierzby
energetycznej. Wyd. Uniwersytet Rzeszowski, Rzeszow.: 41 —
62.

(7) Mazur T.: 1996. Rozwazania o wartoSci nawozowej
osadéw Sciekowych. Zesz. Prob. Post. Nauk. Rol., 437: 13 -
22.

(8) Wotoszyk Cz.: 2003. Agrochemiczna ocena nawozenia
kompostami z komunalnych osadéw $ciekowych i odpaddw
przemystowych. Rozprawa habilitacyjna 217. Wyd. AR w
Szczecinie ss: 120.

Pol. J. Chem. Tech., Vol. 9, No. 4, 2007

17




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Ustawienia Adobe Distillera dla Acrobata 7)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


