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Abstract

DIMITROV PETAR, STOYANOV KALOYAN, BELOEV HRISTO, KANGALOV PLAMEN, TSONEV 
IVAYLO, MÁCHAL PAVEL, ZACH MARTIN. 2015. Machine for Importing Organic Matter in the Soil. 
 Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63(2): 395–398.

Increasing the organic matter in the soil leads to both a rise in biodiversity and productivity of 
ecosystems in general. This increase results in improvements of quality and productivity of soils, 
too. This can be done by introducing organic matter with the help of specialized equipment. With 
reference to this, the present paper outlines the technical parameters and performance capacity of 
such a device developed at Ruse University “Angel Kanchev”. 
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INTRODUCTION
Organic matter is measured by the amount of 

humus and organic carbon in the soil. It is a complex 
system of humus substances, proteins, amino acids, 
hydrocarbons, fatty acids, waxes and resins, lignin, 
etc. (Ruseva, 2007). Soil organic matter facilitates 
the formation of soil aggregates and improves soil 
porosity, structure and productivity. It also improves 
the water retention capacity of the soil (Chaneyk and 
Swi� , 1986). 

The decrease of organic substance in the soil of 
cultivated lands is caused mainly by loss of topsoil 
due to water and winter erosion; oxidation of 
organic carbon due to high aeration resulting from 
intensive cultivation and soil structure degradation 
resulting from soil compaction (Ruseva, 2007). 
Despite the lack of systematic monitoring in our 
country, according to Ruseva (2007), there is a stable 
trend towards reducing the reserves of organic 
matter in farmlands. Adding organic materials to 
increase soil organic matter is not a very common 
practice in Bulgaria nowadays. This is due to the lack 
of a comprehensive policy on the issue, on one 
hand, and the lack of eff ective machinery whose 
use will increase the biological, technological and 

economic eff ects of adding organic substances, on 
the other hand. The spreading of organic matter of 
plant and animal origin on the soil surface, which 
is rarely practiced at the moment, does not have 
a signifi cant agro – technical eff ect. What is more, it 
can lead to polluting the soil surface and interfere 
with the development of the root system of crops. 

With reference to this, a team of researchers 
from Ruse University have designed and developed 
a specialized machine for adding organic matter to 
the plow layer of soil to increase Bulgaria’s farmland 
fertility and reduce soil degradation. The purpose 
of the present paper is to outline the technical 
parameters and performance capacity of this 
machine. 

Research Outline
The device for importing organic matter in the soil 

was designed and developed during the period 
2012–2013 at Ruse University “A. Kanchev”. 

Prior to the development work, on the basis of 
expert analysis, it was decided that the import of 
organic matter would be done parallel to the basic 
subsurface soil tillage through making cuts and 
expanding every second cut. This method of 
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treatment has prevailed the soil conservation 
farming in Bulgaria over the last years and can also 
be used in organic agriculture. 

The basic parameters of the machine were 
theoretically determined in advance a� er taking 
into account the characteristics of the organic matter 
used in the country, i.e. its thickness, humidity, and 
particles size, although these can vary considerably. 
In addition to this, a� er taking into consideration 
the technical and agro-technical practices, it 
became clear that the machine had to meet certain 
requirements. The construction was also consistent 
with the technical, functional and performance 
requirements for this type of agricultural machinery. 

It was decided that the newly developed machine 
for importing organic matter in the soil could work 
in all types of soil, at optimal soil humidity and 
with all types of organic matter that are shredded 
beforehand with particles sizes of up to 0.10 m and 
humidity with respect to the dry substance of up to 
70%. The machine should also allow for the import 
of non- organic mulch. The depth reached by 
the cutting tools should be up to 0.42 m (this should 
correspond with the thickness of the plow layer) 
while fi lling the cuts should be less than half that of 
the depth. The space between the fi lled cuts should 
be less than the depth of the cuts themselves.

In addition to this the designed machine should be 
equipped with a dosing mechanism which secures 
makes sure the imported organic matter is within 
the norm – from 0.1 to 3 transverse and longitudinal 
uniformity of the average of the corresponding 
norm. It was decided that the operational width 
of the machine will be 2.5 m. This together with 
the maximum norm requires a standard reserve 
of 200 m in the movement to be le�  which in turn 

makes it necessary for the machine to be equipped 
with a 2.5 hopper. 

As a result of the theoretical calculations and 
the determined parameters it was decided that it is 
necessary to aggregate the machine with a tractor 
whose engine power is at least 120 kW. 

To meet all these requirements the research 
team used the appropriate combination of design 
solutions involving basic elements that have proved 
successful in practice. 

The general view of the machine for importing 
organic matter in the soil is shown in Fig. 1. 

The machine consists of a frame 1. Transversely to 
the movement along the entire width of the frame 
in one or two rows there are breaking tools 2. On 
the breaking tools situated on the fi rst row there 
are expanding breaking boards 3 between which 
there are chutes 4. Above them on the frame 1 
there is a hopper 5 with material 6 that is to be 
imported in the soil. The hopper has a certain 
volume and dosimeters 7 in its lower part. They 
are situated immediately above the chutes 4 and 
can be closed by shutters 8. Above them inside 
the lower part of the hopper 5 along its entire 
length there is a rotor 9, mounted on bearings. On 
the rotor 9 opposite the dosimeters 7, radially, on 
the surface following the rotor axis there are fi xed 
feeding blades 10. Aside of them, on the rotor 9 
along a bi-directional helical line radially there are 
distributing blades 11. Slightly above the rotor 9 
along the entire length of the hopper 5 on bearings 
there are stirrers with thumb-like blades 12. Under 
the stirrers, horizontally to the hopper 5 and fi xed 
to it there is a bar grid 13. The bars of this grid are 
oriented transversely to the axis of the stirrer 12 
so that the thumb-like blades of the stirrer are 
situated between the bars of the bar grid 13. Behind 

1: General view of the machine for importing organic matter in the soil 
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the cutting/breaking boards 2, to the frame and 
along its entire width, is mounted one at least one 
device 14 that is treating the surface of the soil. 

The desired norm of imported material per 
unit of treated area is determined by the degree of 
opening of the dosimeters 7 by the shutters 8 and 
according to the frequency of rotation of the rotor 9 
and the forward speed of movement of the machine. 
The regulation parameters have diff erent values 
for each type of material with particular properties 
(thickness, moisture, etc.). 

The machine works in the following manner: 
the frame 1 is attached to a tractor with the help 
of the three-point suspension. The rotor 9 and 
the stirrer with thumb-like blades 12 are attached 
to the powerplant of the tractor with the help of 
a driving mechanism which transmits rotational 
motion. When the formed aggregate is engaged in 
translational movement the included breaking tools 
2 make cuts at certain depth. Some of these cuts are 
widened by the expanding breaking boards 3 and 
through the chutes 4 from the dosimeters 7, when 
the shutters are fi xed at a certain position, the cuts 
are fi lled in with material 6 from the hopper 5. 

The dosage of the material is determined by 
the feeding blades 10 on the rotor 9 as the space 
between them is constantly fi lled with the material 
and by the distributing blades 11 which 
push the material 6 out of the space between 
the dosimeters 7 in two opposite directions. 

The normal work of the rotor 9 is secured by 
the bar grid 13 which holds the material which 
is above the grid and as a result of the work of 
the stirrer 12 the necessary quantity is distributed. 

In addition, the bar grid 13 does not allow large, 
mostly unwanted objects to be sieved through 
while the stirrer with thumb-like blades 12 mixes 
and breaks the material 6, thus making it looser. 
The number of fi lled cuts could be changed by 
completely closing some of the shutters 8. 

A� er all cuts are formed, the surface treating 
device 14 rakes the soils and completes its 
further treatment. In this way the soil is prepared 
the subsequent technological operations.

The design documentation of the machine 
for importing organic matter in the soils can be 
prepared without using specialized technological 
equipment. This can be seen on Fig. 2 which also 
shows the general view of the machine. 

The advantages of the machine for importing 
organic matter in the soil are as follows: 
• Importing organic matter or mulch into 

the made cuts at the appropriate depth and their 
subsequent covering ensures the further optimal 
decomposition of the organic matter and its full 
absorption. 

• The formed cuts have comparatively lasting soil 
protective and water retaining eff ect. 

• The performed soil treatment is not in confl ict 
with other agricultural practices. 

• The machine is suitable for treatment with organic 
fertilizers in subsurface tillage in organic and 
conservation agriculture. 

• The machine secures even spreading of organic 
matter on the entire treated area. 

• The machine is highly eff ective and in line with 
the trends for minimal soil treatment. 

   
2: General view of the machine for importing organic matter in the soil 
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CONCLUSION
It can be concluded that the machine for importing organic matter in the soil meets all 
the predetermined requirements and has a number advantages over the existing machines of this 
type. It also provides very good possibilities for achieving very good results when used in practice. 

REFERENCES
BELOEV, H., RADULOV, P., ENCHEV, S., 

ATANASOV, A., DIMITROV, P., STOYANOV, K., 
TSONEV, I. 2013. Method and design of a machine 
for importing organic matter or mulch in the soil. Patent 
request form No. 111653/ 16.12.2013.

BELOEV, H., RADULOV, P., ATANASOV, A., 
DIMITROV, P., STOYANOV, K., BILEVA, T. 2011. 
Using organic waste in agriculture. Ruse. 

RUSEVA, S. 2007. Degradation of agricultural lands 
in Bulgaria. Discussion paper. In: Developing 
a capacity for sustainable management of agricultural 
lands in Bulgaria. Project No. 00043007. Sofi a. 

CHANCY, K., SWIFT, R. S. 1986. Studies on 
aggregate stability. Reformation of soil aggregates. 
Journal of Soil Science, 37(2): 329–335.

Contact information

Petar Dimitrov: pdimitrov@uni-ruse.bg
Kaloyan Stoyanov: kes@uni-ruse.bg
Hristo Beloev: hbeloev@uni-ruse.bg
Plamen Kangalov: kangalov@uni-ruse.bg
Ivaylo Tsonev: iconev@uni-ruse.bg
Pavel Máchal: pavel.machal@mendelu.cz
Martin Zach: martin.zach@mendelu.cz



<<
  /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


