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Chemical composition of root crops of sugar beet of different life-forms
depending on regimes of provision with moisture of soil

Goal. Determine the influence of soil moisture content on the chemical composition of sugar beet roots of
different biological forms during the harvesting period. Methods. Vegetative experiments. The content of
total nitrogen, phosphorus, potassium, sodium, calcium, magnesium in sugar beet plants was calculated in
one stress after wet germination by K. Ginsburg and others. followed by the determination of nitrogen - by
the Kjeldahl method, phosphorus - by Denise in the modification of Chuvia, potassium and sodium by the
method of flame photometry, calcium and magnesium - trilonometric, the content of protein nitrogen - by the
Barshtein method, non-protein - by the difference between total and protein nitrogen. Results Changes in
the chemical composition of sugar beet roots of various biological forms have been determined for different
moisture provision of the soil during the harvesting period. Conclusions For increasing the level of full field
moisture content of the soil, there is an increase in the content of macroelements in the root crops of beet
sugar of different breeding for harvesting period, characterized by direct correlation dependencies.
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Technically mature root crops contain an average of 75% water and 25% dry matter, the main part of
which (17,5%) is sucrose, and 7,5% - other non-sugars. About 5% of the total sugars contains insoluble
substances (fiber - 2.5%, pectin substances - 2.4, proteins and ash - 0.1%). To soluble non-sugars belong
to fructose, glucose (invert sugar) and other non-zeolous substances (0,8%). The content of nitrogenous
substances in the root crops sugar beet on average is 1.1%, ash - 0.6% [9].

The main indicators that characterize the productivity of beet sugar, in addition to yield, is the percentage
content of sugars in root crops and collecting sugar from 1 ha [2,10]. The sugar content depends on many
factors, the most important of which are the type of hybrid, the fertilizer, the degree of soil moisture and the
state of the puffer apparatus as an assimilation structure [3, 4, 8]. In addition to sugar, the main indicators of
the quality of sugar beet is normally purified purity juice content of invert sugar (glucose and fructose), non-
protein "harmful" nitrogen and melyasoutvoryuvalnyh potassium and sodium compounds [1, 5, 6].
The presence of K + and Na + prevents extraction of crystallized sugar is in detention 70 - 80% sugar
molasses [7].

Chemical composition of beet root crops sugar depends on the variety, soil-climatic and weather
conditions, the level of agrotechnics and other factors. Knowledge of the laws of changes in the chemical
composition of root crops under the influence of external factors is necessary for the development of
technology for growing this crop, which provides the receipt of raw materials of high quality.

The purpose of the research is to determine the effect of soil moisture content on the chemical
composition of sugar beet roots of various biological forms during the harvesting period.

Materials and methods of research. The research was carried out at the vegetation site of the Laboratory
of Agrochemistry of the Institute of Bioenergetic Cultures and Sugar Beet NAN. Wagner vessels (d - 21 cm,
h - 35 cm) were used with a capacity of 14.5 kg of air-dry soil per vessel, which was filled with typical black
earth with the following agrochemical characteristics: humus - 3,8 - 4,0%, pH of salt - 6, 4 - 6,6, Ng - 1,4 -
1,7 mg - ekv / 100 soil, mobile phosphorus and exchangeable potassium by Chirikov - 184 - 197 and 81 - 89
mg / kg of soil, alkali hydrolyzed Nitrogen for Cornfield - 159 - 163 mg / kg of soil.

Varieties and hybrids of sugar beet species of different biological forms and breeding origin (factor A)
were studied in the experiment: Uladovsky perennial 35, Ukrainian SS 70, Extra, Robert and KV Zbruch, as



well as variations of soil moisture (factor B): 45, 60 and 75% of the total field moisture content of the soil
(APV). Seeds of beet sugar were sown at the end of April in early May, the harvest was harvested in early
October. The chemical composition of sugar beet root crops was determined during the harvesting period.
Repeat in the experiments - 7-time.

The content of total nitrogen, phosphorus, potassium, sodium, calcium and magnesium in sugar beet
plants was determined in the same difficulty after wet germination by K. Ginzburg and others. followed by
the determination of nitrogen by the Kjeldahl method, phosphorus - by Denise in the modification of
Between, potassium and sodium - by the method of flame photometry, calcium and magnesium -
trilonometrically, the content of protein nitrogen - by the Barshtein method, non protein - by the difference
between total and protein. 1. Chemical composition of sugar beet root crops for harvesting period depending
on the regime.

Research results. It has been established that during the period of harvesting of beet sugar content of
total nitrogen in root crops, in the variant with a moisture content of soil, 45% of the SPV did not differ
significantly between hybrids and was within the range of 0.58-0.61% on dry matter. At the same time, for
increasing the moisture content up to 60%, the content of this element increased to 0,70 - 0,75%, and up to
75% of PPV - up to 0,84 - 0,97% on dry matter. It should be noted that the highest content of total nitrogen
in the root crops was observed in plants of the hybrid KV Zbruch in the version with 75% of the SRV, which
is 23.7% higher than the values of the variant with a moisture content of 60% soil moisture (Table 1).

1. Chemical composition of sugar beet root crops for the harvesting period depending on the humidity
regime

An analysis of the research on the contents of the root crops of protein and non-protein "harmful" nitrogen
suggests that in vessels with a minimal moisture content in the soil no significant difference in the content of
protein and non-protein nitrogen between varieties and hybrids was detected - respectively 0.27 - 0.31 and 0
, 28 - 0,33% on a dry substance (Table 2). For the increase of the level of HPAs up to 60% in sugar beet
species of investigated varieties and hybrids, the content of protein and non-protein nitrogen in the root crops
compared to those with a moisture content of soil, 45% of the PPV increased by 26.2 - 35.6% and 3.2 - 9.3%
respectively . With an increase in the level of moisture supply up to 75% of PPV in plants of all sorts and
hybrids of sugar beetroot, there was an increase in the content of protein nitrogen in the root crops by 12.5 -
15.9%, non protein - by 22.5 - 34.1% compared with variants from 60% HW. Much less this difference was
found in plants of the Uladivskyi monocotyledon - 35 - 12,5%.

2. Content of forms of nitrogen in root crops of sugar beet hybrids of various origins depending on
moisture content,% on dry matter

According to the results of research, the content of phosphorus in sugar beet root crops domestic and
foreign selections for harvesting period in variants with 45% of PPV was 0.15-0.16% on dry matter, a total
selection of 0.13% on dry matter. With an increase in the level of HPAs up to 60%, phosphorus content
increased by 11.1% in Robert G. Sugar beet, 15.8% - Uladovsky perennial 35 and 25% - 28% - in the
remaining hybrids. Against the background of 75% of the PPV, the increase in the content of this element
was 1.4 - 1.7 times compared to 60% of the alternatives (see Table 1).

Potassium content in the root crops during the harvesting period of sugar beet in varieties with a moisture
content of 45% soil moisture in different varieties and hybrids did not differ significantly - 0.73 - 0.81% on dry
matter (see Table 1).

Only in the plant root plants of the hybrid KV Zbruch the content of this element inferior to other varieties
and hybrids - 0.63% on dry matter. In variants with 60% of PPV content potassium in root crops exceeded
the similar indicators in variants with 45% of PPV by 10,5 - 18,2%, and in plants of the hybrid Robert - by
27,7%. At the same time, the potassium content in the root crops of hybrids, the Ukrainian SS-70, Extra and
Robert was 0.92 - 1.01% on dry matter, in the hybrid KV Zbruch and the variety Uladovsky perennial 35 it
was significantly lower - 0.77 and 0.86% on dry substance. In the variant of 75% of the HPV of the plant of
all the studied varieties and hybrids accumulated potassium in the root crops of 1.27 - 1.33% on dry matter,
which exceeds the parameters of variants from 60% of PPV by 20.5 - 42.1%.

The results of the studies indicate a linear relationship between the soil moisture regime and the content
of the chemical elements of nitrogen, phosphorus and potassium in the root crops of all the studied varieties



and hybrids, as shown in the figure on the example of the joint selection hybrid KV Zbruch (R? = 0.9894;
09908; 0.8929 ).

The results of the research determined that the content of sodium and magnesium in the root of beet
sugar, depending on the background of moisture during the harvest period was within 0.06 - 0.09 and 0.08 -
0.14% on dry matter, respectively. At the same time, there was a tendency to increase the sodium content
for increasing the level of soil moisture (see Table 1).

Conclusions

For increasing the level of total field moisture content of the soil, there is an increase in the content of
nitrogen, phosphorus and potassium in the root crops of sugar beets of different selections for the harvesting
period, which is characterized by direct correlation dependencies. The largest content of non-protein
"harmful" nitrogen accumulated corn grains of varieties and hybrids of sugar beetroot on the background of
75% PPV - 0,40-0,44% on a dry matter that exceeds the parameters of the variant with 45% SPV by 17,5 -
41.0%.

Bibliography

1. bBolko [I.I. TexHOMoriYHi SKOCTi LYKpOBUX OYypsiKiB 3anexHo Big Pi3HOSKICHOCTI  HaciHHS/L.L
Boriko//LykpoBi 6ypsikn. — 2012. — Ne 4. — C. 20 — 21.

2. EHukues P.W. KauectBeHHble TpeboBaHmss Kk caxapHou cBekne/P.A. Enwvkues, [O.P.
Wcnamrynos//CoBpeMeHHble Haykoemkue TexHonornn. — 2013. — Ne 9. — C. 13 - 19.

3. KoemyH FO./. KauecTtBo kopHennogos caxapHon cseknbl/lO.U. KosTyH//CaxapHas ceekna. — 1990. —
Ne6.—C.6-7.

4. KopHueHko A.B. TexHonoruveckse npobrnembl MpoOM3BOACTBa caxapHoW cBeknbl B Poccuu/A.B.
KopHueHko//QkoHoMMKa cenbckoro npounssoacTea. — 2009. — Ne 8. — 24 c.

5. Jliney A.A. OCHOBHI HanpsiMKM YOOCKOHaNEeHHs1 TEXHOMOrii BUIYYEHHSA LYKpo3nM 3 OypskoBOi
cTpyxkn/A.A. Niney, H.A. l'ycatnHebka//Llykop Ykpainn., — 2005. — Ne 5. — C. 17 — 19.

6. MNymunuHa J1.H. AHanuTudeckass 3aBMCMMOCTb MeEXAY KOMMOHEHTaMM HecaxapucToro Kommrekca
cBeknbl U cogepxaHueM caxapa B menacce/ll.H. MNMytununa, P.FO. Makapos, B.K. €BueHko//CaxapHas
cBekna. — 2010. — Ne 9. — C. 21 — 24.

7. YryyduweHue TEXHOIOTMYECKMX KA4yecTB caxapHoW cBeknbl; nog ped. B.®. 3ybeHko. — K.: Ypoxai,
1989. — 204 c.

8. YOobpeHue caxapHOW CBeKMbl MPU WHTEHCUBHOW TExXHOMOrMn Bo3denbiBaHuda. MeTtogudeckue
ykasaHus. — M.: Arponpomunsgar, 1991. — 18 — 20 c.

9. Xenemckutli M.3. TexHonornyeckne kavectsa caxapHon cBeknbl/M.3. Xenemckuin. — M.: MNuweBas
npom-cTb, 1967. — 282 c.

10. Islam M.S. Evaluation of tropical sugar beet (Beta vulgaris L.) genotypes under Bangladesh condition/
M.S. Islam, S. Ahmad, M.N. Uddin and other//Evaluation of tropical sugar beet. — 2012. — Ne 37(4). — P.
721 —-728.




<<
  /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


