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The purpose. To determine efficiency of action of composts on the basis of sludges on quality 

performances and power consumption of organic substance of degraded black earth. Methods. Modeling, 

laboratory-analytical, settlement-comparative. Results. Data are given about changes of parameters of 

quality and power consumption of humus of degraded black earth after importation of composts on the basis 

of sludges. It is fixed that the most essential heightening of the content of humic acids and extent of their 

fragrance has made accordingly 64 and 18% concerning the supervisory control after importation of 

anaerobically-recycled compost with leaves. Besides anaerobically-recycled composts effected margins of 

energy in humus in comparison with is oxybiotic-recycled more efficiently. Conclusions. It is proved that 

composted materials effect organic substance of degraded black earth in comparison with non-recycled 

sludges more efficiently. The most essential effect on the content of humus and actually humus matters and 

also heightening power consumption of soil is realized with anaerobicallyrecycled composts, in particular 

compost with leaves. Increase of margins of energy of humus in conditions of fertilizing sludges and 

composts on their basis testifies to essential power potential of the specified fertilizers. 

Key words: sludges, composts, organic substance of soil, power consumption of humus, degraded black 

earth. 

 

Introduction. At this stage of agricultural science, the soil organic matter optimization should include 

control of quality of organic fertilizers, taking into account the characteristic of its organic component as an 

important impact factor on soil transformation processes [1]. In previous researches was shown that during 

the bioconversion of sewage sludge (SS) stable humificated fertilizer is produced, which makes it great 

potential to the soil organic matter optimization [2].High efficiency of composed SS compared to 

unprocessed ones was proved by many studies on the effects of fertilizers on agro-ecological condition and 

productivity of soils [3-7]. However, the impact of composted SS on humus quality and its energy capacity 

requires more advanced study. 

The puspose. To determine the effectiveness of impact of composted sewage sludge on quality and 

energy capacity of organic matter of chernozem podzolic. 

Methodology. The effect of composted SS on humus condition of chernozem podzolic was studied in pot 

experiment. In the experiment arable layer of chernozem podzolic heavy loamy was used from experimental 

field of SE "EF" Hrakivske "(Left Bank Forest-Steppe, Kharkiv region). Dose of fertilizing was 10 t/ha of dry 

matter of unprocessed and composted SS (sixth repeated). Crop: oilseed rape for green mass (sort Maria). 

Humus group composition was determined as described by Turin in the Kononova and Byelchykova 

modification [8]. Assessment of energy potential of humus of chernozem podzolic under the effect of 

composted SS was conducted according Orlov [9]. 

Results. Analysis of humus group composition of chernozem podzolic after fertilizers application (Table 

1) shows the substantial change of content of humus and humic substances in the soil under the effect of 

composted materials. This is because of organic matter of mature composts is more stable and contains 

humic substances, which resistant to degradation [10]. The increase of humic compounds contant in 

pyrophosphate extraction was mainly due to humic acid fractions and reaches 64 % compared to control 

after application of anaerobic-processed compost with leaves. 

In general, higher efficiency of anaerobic-processed composts compared to aerobic-processed ones was 

observed. It was established that soil humic acid after fertilization are characterized by lower values of 

chromaticity that shows their "maturity" in the chemical sense. 



 

1. Quality parameters and energy characteristics of organic matter of chernozem podzolic after 

application of composted SS 

Variant Сtot,% Сha,% Сfa,% Е465/Е650 
Energy reserves, GJ/ha 

HA FA Humin Humus

Without 

fertilization 

(control) 

2,0 0,69 0,60 4,9 743,7 346,2 760,8 1850,8 

SS 2,2 0,92 0,56 4,5 995,9 347,9 721,4 2065,2

Aerobic-processed composts 

SS + straw 2,2 0,97 0,57 4,3 1045,7 327,6 709,6 2082,9

SS + leaves 2,2 0,99 0,54 4,2 1071,8 311,0 714,3 2097,2

SS + sawdust 2,1 0,90 0,54 4,3 968,8 311,5 708,9 1989,1

Anaerobic-processed composts 

SS + straw 2,3 1,08 0,53 4,1 1166,7 307,5 841,0 2315,1

SS + leaves 2,3 1,13 0,53 4,0 1215,8 306,1 794,7 2316,6

SS + sawdust 2,3 0,98 0,52 4,2 1053,6 297,3 865,1 2216,0

LSD05 0,1 - - - - - - -

 

The accumulation of humus energy reserves after fertilizer application was observed. This is the result of 

increasing of humic acids content in the soil, because they characterize by the highest heat capacity among 

humic substances [9]. Anaerobic-processed composts influenced on the energy reserves in humus more 

effective (about 11 %) compared to composts produced by aerobic technology. The highest growth of gross 

energy was observed after application of anaerobic-processed compost with leaves and amounted 25 % 

compared to control. 

 

Conclusions 

The positive influence of composted SS on total carbon content, humus quality and energy capacity was 

established. Composted materials influence on organic matter of chernozem podzolized more effective than 

unprocessed sewage sludge. Higher effectiveness of anaerobic-processed composts impact on humus 

condition of chernozrm podzolic compared to aerobic-processed ones was proved. The humus energy 

reserves increasing after application of unprocessed and composed sewage sludge indicates significant 

energy potential of these fertilizers. 

 

Bibliography 

1. Skrylnyk Ie. Transformation of humus condition and energy capacity of soils under the effect of 

different fertilization systems/Ie. Skrylnyk//Visnyk tsentru zabezpechennia APV Kharkivskoi oblasti. — 2010. — 

№ 7. — P. 184—194. 

2. Skrylnyk Ie. Transformation of organic matter in bioconversion of sewage sludge/Ie. Skrylnyk,  

V. Hetmanenko//Pochvovedenye y ahrokhymyia. — 2015. — № 1. — P. 172—179. 

3. Rauelyaryvuny A.S. Agroecological estimation of aftereffects of composted SS which enriched 

microbial destructors on sod-podzolic sandy loam soil Vladimir Meshchery/A.S. Rauelyaryvuny,  

Y.Y. Vasenev, V.A. Kasatykov//Ahrokhymycheskyi vestnyk. — 2013. — № 2. — P. 43—46.  

4. Reed B.E. Applying Sludge on Agricultural Land/B.E. Reed, P.E. Carriere, M.R. Matsumoto//Biocycle. 

— 1991. — № 7. — Р. 58—60. 

5. Alekseeva A.S. Effect of non-traditional organic fertilizers on the accumulation of heavy metals and 

biological activity of sod-podzolic sandy loam soil: diss. thesis on scientific degree of candidate of biological 

sciences spec .: 06.01.04. «Agrochemistry»/A.S. Alekseeva. — Moscow, 2002. — 23 p. 

6. Organic matter transformation during composting of municipal solid waste/Y. Chen, B. Chefetz,  

F. Adani [and other] //The Role of Humic Substances in The Environmental Protection., Wroclaw : PTSH, 

1998. — Р. 795—804. 



7. Michael John McCarthy. Recycling and reuse of sewage sludge/Michael John McCarthy. — London: 

Tomas Telford, 2011. — 371 p. 

8. МВВ 31—497058—006—2002 Soils. Determination of humus group composition by I.V. Tiurin in  

M.M. Kononova and N.P. Bielchykova modification/Ie. Skrylnyk, R.A. Rozumna//Methodology for determining 

composition and properties of soils — B. 2. — Kharkiv, 2005. — P. 107—129. 

9. Orlov O.L. Humus energy capacity as a criterion of humus condition of soil/O.L. Orlov//Visnyk 

Lvivskoho universytetu — Seriia biolohichna. — 2002. — № 31. — P. 111—115. 

10. Chen Y. Formation and properties of humic substance originating from composts/Y. Chen, B. Chefetz, 

Y. Hadar//The Science of Composting. — Glasgow: Blackie Academic & Professional, 1996. — Р. 382—393. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


