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Goal.  To study the patterns of formation of winter barley harvest for the components of the productivity of 

the ear.  Methods.  Laboratory, method of dispersion analysis.  Results  The productivity of separate 

elements of the structure of barley harvesting of winter brewing use under the influence of technological 

factors is investigated.  The dependence of the number of grains and the mass of grains of the colossus on 

mineral fertilizers and seeds sowing norms was proved.  Conclusions  The ambiguous influence of 

technology factors on the implementation of the productivity potential of winter barley yields is established.  

On average, in the experiment, dynamic changes in the number of grains in the ear, depending on the seed 

rate of 300, 350, 400, 450 n./m2 were 24.9;  24.3;  23.5;  22.5 pc., Grains weight - 53.4 mg;  52.7;  51.8;  

50.9 mg, respectively. 
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Scientific literature has various interpretations of experimental data on the implementation of the potential 

of grain yields by the parameters of the number of grains in the ear and grains mass.  In particular, MS  

Savitsky repeatedly indicated that the weight of 1000 grains decreases with the thickening of spring wheat 

crops [9].  However, there is scientific evidence that, for a much higher seeding rate in spring wheat, the 

weight of 1000 grains was significantly higher.  In other publications of the last century there are facts which 

have long-standing assertions that, the more in the 1st plant of productive ears, the higher the average 

weight of grain per 1 colon [4 - 6, 10].   

In addition, literary sources confirm that the use of mineral fertilizers contributes to better planting of 

plants.  By such crop formation, the potential of the elements of the productivity of the ear can be improved 

by the number of grains in the ear and the grain weight [1, 3].  Currently, it is often noted that in the period of 

intensification of agriculture, the development of crop production is determined by its biologization.  Main 

attention will focus on the main factors of plant growing - plants.   

Therefore, the research areas of the crop formation processes, which represent qualitatively new plant 

management systems, are of great importance and promising. 

The purpose of the research is to carry out a research on the direction of plant management in order to 

establish the regularities of the formation of the winter barley harvest on the composite elements of the ear 

product.   

Materials and methods of research.  The research was carried out on the research field of the branch of 

the Selection, Seedling and Forage Biology Department of the Podillya State Agrarian and Technical 

University of Obolon Agro, Chemerovetsky District of Khmelnytskyi Region during 2009-2012. Factors: 

Mineral fertilizers - N30P30K30, N60P60K60, N90P90K90, N160P60K60  , N0P0K0 - control;  Standards for 

seed production - 300, 350, 400, 450 pcs. / m2.  Field research has been carried out in accordance with the 

requirements of scientific agronomy outlined B.A. Vospehovy [2].  The statistics of the parameters of the ears 

productivity were determined on the basis of the biometric analysis of the large-scale snap material.  The 

density of the productive stem borer was counted in natural conditions in a renamedly selected area of 1 m2 

in 4 replicates.  

 Seed is conducted keeping the depth of seeding ≈ 3 cm and the uniform distribution along the line.  

Phosphorus-potassium fertilizers were placed under the main course of the soil.  One part of the nitrogen 



fertilizers (50% of the application rate) was introduced into the pre-seeding soil, the second - before the 

restoration of the spring vegetation of the plants.  The object of the research was a 2-row variety of barley 

menu of Winter Vintmalt. 

Research results.  Nowadays, in relation to the cultivation of winter barley, the possibility of using in 

practice the laws of influence of factors of a technological nature is considered.  These issues were of 

particular relevance with the introduction into the production of winter wheat barley.  The solution to this 

problem was only possible due to the creation of new varieties by breeders by the nature of the 

morphological structure of the ear, in particular, the 2-row placement of grains.  Two-row barley is 

characterized by high homogeneity of grain weight indices, which is an important characteristic of barley 

breweries. 

Creating 2-row new varieties of barley winter gives the opportunity to provide technology factors for the 

process of managing the parameters of the ear of corn on the constituent elements.  This actually ensures 

the achievement of the quality of the malt properties of beer barley, related to the grain weight and its 

homogeneity. 

It has been proved that during high agrofine yields the grain yield of winter barley did not directly depend 

on the experimental parameters from the number of productive shoots per unit area of sowing, which were 

set by the norm of seeding.  An exception is an option without fertilizing (table).   

(table) Yield of grain of barley of winter depending on the influence of norms of mineral fertilizer 

application and seed sowing rates (average for 2010-2012), t / ha 

The study of the processes of forming the crop for the composite elements made it possible to determine 

the dependence of the parameters of the amount of green in the ear and the mass of barley grains at the 

same level of grain yield from the number of productive stems per unit area of sowing (Fig. 1).  It was 

established that an increase in the number of productive shoots per 1 m2 for increasing the seed seed rate 

on mineral backgrounds is accompanied by a significant decrease in the grain yield potential of the colon by 

the number of grains and by the parameters of the mass of the 1st grains.  Correlation dependence of these 

elements of productivity on the density of barley steeblast is strong - r - 0,99.  Forecasting according to the 

established regression equation confirms that an increase in the number of productive shoots by 100 pcs / 

m2 will result in a decrease in the number of grains in the ear on average by 2.5 pcs.  A similar pattern is 

observed in the change in the mass of grains of barley.  Correlation dependence of grains weight on the 

number of productive shoots given by the seeding rate is very strong - r - 0.99.  With the increase in the 

number of productive shoots by 100 pcs / m2, the prediction of the regression equation will reduce the grain 

weight by 2.6 mg.  The coefficients of the regression equations are reliable (Ff> Fetor) for the highest 

probability of the coupling regularities p = 0.00.  The distribution of the residues is normal, the deviation of 

the theoretical data from the empirical ones is within the limits of permissible differences.   

Fig.  1. Dependence of the number of grains and the mass of grain grains on the number of productive 

stems under the action of the factor of the norm of seeding: - the number of grains in the ear (Kzk), pcs.  

(empirical meanings);  - quantity of grains in ear, pcs.  (theoretical values);  - weight of grains of the ear 

(Mzk), mg (empirical values);  - mass of grains of the ear (Mzk), mg (theoretical values) 

Analysis of the dependence of grains weight and the number of grains in the ear from the number of 

productive stems per unit area of sown with the use of mineral fertilizers confirms a similar pattern (Fig. 2).  

The discrepancy between these processes of the formation of wages lies in the fact that this is due to the 

growing yield of grain.  The implementation of the structural components of yield is characterized by their 

decrease with an increase in the number of productive stems per 1 m2 of biological capacity of the ear of the 

grain size and grains mass.   

The statistical analysis of the data also confirms the strong correlation dependence of the parameters of 

the components of the productivity of the ear on the density of barley stem borer formed under the influence 

of the standards of the mined fertilizers.  In the form of the established regression equation, the dependence 

is straightforward.  The reliability of the functional coefficients of the equation is high, the level of significance 

of the error is very low, the deviation of the theoretical data from the empirical within the permissible values.  

The maximum values of deviations are for the parameters of the indicator of the number of grains 0,05, 

grains mass - 0,07.  According to the forecast, with the use of fertilizers, an increase in the number of shoots 



by 100 pcs / m2 leads to a decrease in the number of grains in the ear for 0.6 pc., The weight of the 1st 

grains - 0.8 mg. 

Fig.  2. Dependence of the number of grains and the mass of grain of the ear on the number of productive 

stems for the application of mineral fertilizers: - the number of grains in the ear, pc.  (empirical values);  - 

quantity of grains in ear, pcs.  (theoretical values);  - mass of grains of the ear, mg (empirical values);  - mass 

of grains of colossus, mg (theoretical values) 

The generalization of the obtained results gives grounds to formulate the basic principles of the 

constitutionality of the mutual compensation of the levels of grain yield elements.  Increasing or decreasing 

the density of productive stalkstone by the number of stems per unit sown area of the barley menu of the 

winter leads to a decrease or increase in the implementation of the biological potential of the colon's 

productivity by the number of grains and grain weight.  Intercompensation of the elements of productivity with 

the increase in the number of productive shoots per 1 m2 at the expense of the higher seed seed rate occurs 

at a uniform, unchanged level of grain yield, which is an important feature of the effect of the seed seed 

rates.  Intercompensation of the parameters of the yield structure with the use of mineral fertilizers occurs at 

similar constants.  However, for the gradual increase in the number of productive stems per unit area of 

sowing, there is a decline in the implementation of the biological potential of winter barley by the number of 

grains in the ear and grains mass at regular growing grain yields. 

It should be noted that there are significant differences in the forecasting data, which are indicated above, 

- by the number of grains, depending on the seed rate and application of fertilizers, they make up 2.5 and 0.6 

pcs.  on the ear respectively.  For the mass of grains, similar to the sequence of these factors, the prediction 

data will be 2.6 and 0.8 mg, the difference is obvious.  In addition, this gives grounds for a comparative 

analysis of empirical data based on the results of the theoretical substantiation of the dynamics of changes in 

the elements of the yield structure, depending on the influence of the two factors included in the experiment.  

It is found that at 600 productive shoots, obtained from seed rates seeds, the number of grains in the ear is 

23.2 pcs., the grain weight is 51.6 mg.  Using mineral fertilizers for the same parameters, the number of 

productive stems per unit area of sowing, similar elements of yield correspond to 23.9 pcs.  grains in the ear 

and grains mass of 52.3 mg.  This confirms that the formation of separate elements of yield, depending on 

the investigated factors, takes place differently, that is ambiguously, and at a much higher level of grain yield 

for fertilization, it is at the expense of higher productivity of the ear. 

According to these laws, it is possible to explain the effectiveness of using mineral fertilizers precisely in 

relation to the influence of the factor of seed seed rate.  It is necessary to draw attention to the data of 

literary sources, which noted the important role of phosphorus and potassium in the development of the root 

system of grain crops, in particular, in strengthening the branching of the root system in plants.  It is also 

noted that in the barley, due to lack of potassium, the root tissues die off with the onset of milk in the 

ripeness of milk [11].   

It is worth noting that in barley growth of grains and pouring occur simultaneously [7].  If grain growth is 

somewhat restrained, its storage capacity for dry matter decreases accordingly [8].  This can be explained by 

the decrease in the realization of the grain yield potential of barley by its weight at the same density of stem 

borer, but on the lower background of mineral nutrition. 

 

Conclusions 

According to the results of the research, the ambiguous influence of the technology factors on the 

implementation of the productivity potential of the elements of winter barley yield was established.  The 

dependence of the productivity of barley corn on seed sowing norms and application of mineral fertilizers is 

proved. 

On average, in the experiment, dynamic changes in the number of grains in the ear, depending on the 

seed rate of 300, 350, 400, 450 n./m2, make up 24.9;  24.3;  23.5;  22.5 pcs., Grain weight - 53.4;  52.7;  

51.8;  50.9 mg, respectively.  

 Under the influence of mineral fertilizers N30P30K30, N60P60K60, N90P90K90, N120P120K120 

according to the norms of application, similar elements of the structure of yields are 24.8;  24.1;  23.4;  22.8 

pc  grains in ear and 53,4;  52.6;  51.7;  51.1 mg.   



The research has established that with an increase in the number of productive stems by 100 pcs / m2 

due to the seed seed rate, there was a decrease in the grains mass by 2.6 mg, with fertilizers only 0.8 mg, 

the number of grains - respectively  2.5 and 0.6 pc.  per spike 

 

Bibliography 

1. Гораш О.С. Управління продуційним процесом пивоварного ячменю: монографія. – Кам’янець-

Подільський: ПП «Медобори-2006», 2014. – 464 с. 

2. Доспехов Б.А. Методика полевого опыта/Б.А. Доспехов. – М.: Агропромиздат, 1985. – 351 с. 

3. Коновалов Ю.Б. Формирование продуктивности колоса яровой пшеницы и ячменя/ 
Ю.Б. Коновалов. – М.: Колос, 1981. – 176 с. 

4. Красоцкая О.С. Влияние технологий возделывания на урожайность и элементы продуктивности 

различных сортов яровой пшеницы/О.С. Красоцкая//Земледелие и селекция в Беларуси : сб. научн. 

труд. – Минск. – Вып. 43. – С. 80 — 89. 

5. Ламан Н.А. Потенциал продуктивности хлебных злаков: технологические аспекты реализации 

/Н.А. Ламан, Б.Н. Янушкевич, К.И. Хмурец. – Минск.: Наука и техника, 1987. – 224 с. 

6. Лихочвор В.В. Структура врожаю озимої пшениці: монографія /В.В. Лихочвор. – Львів: Українські 

технології, 1999. – 2000 с. 

7. Натрова З. Формирование зерна/З. Натрова//Формирование урожая основных 

сельскохозяйственных культур; пер. с чеш. З.К. Благовещенской. – М.: Колос, 1984. – С. 156 — 158. 

8. Рост и развитие растений /В.И. Бондаренко, Н.А. Федорова, Е.М. Лебедев, А.Д. Артюх// 
Пшеница. – К.: Урожай, 1977. – С. 7 — 25. 

9. Савицкий М.С. Биологические и агротехнические факторы высоких урожаев зерновых 

культур/М.С. Савицкий. – М.: ОГИЗ-Сельхозгиз, 1948. – С. 107 — 109. 

10. Фолтин Й. Нормы высева семян и регулирование стеблестоя зерновых культур/ 
Й. Фолтин//Международный сельскохоз. журн. – 1978. – №3. – С. 47 — 50. 

11. Черны В. Функции и рост подземных органов растений /В. Черны, М. Ферик //Формирование 

урожая основных сельскохозяйственных культур; пер. с чеш. З.К. Благовещенской. – М.: Колос, 

1984. – С. 31 — 37. 



<<
  /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


