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Influence of indexes of fertility of soils on quality of grain of winter 

wheat on sodpodzolic soils of Polisya 

Goal.  Determine the influence of soil parameters (humus, pH, mobile phosphorus and potassium 

compounds) on the protein content, gluten and vitreous appearance of winter wheat grains on soddy 

podzolic soils of Polissya.  Methods.  Mathematical-statistical processing of the relational database of field 

experiments with fertilizers.  Results  On the sod-podzolic soils of Polissya the quality of winter wheat grain 

depends on the content of humus and the degree of acidity of the soil solution.  Conclusions  The norms of 

influence of soil fertility indices on grain quality are established. 
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In recent years, agrarian production in Ukraine is not able to provide significant volumes of winter wheat 

of high quality.  Therefore, it is important to establish the conditions under which high quality grain can be 

achieved.  According to previous studies [1 - 10], it is known that the quality of the grain depends on many 

factors, in particular on the soil fertility (humus, pH, mobile phosphorus and potassium compounds).   

The purpose of the research is to determine the influence of soil parameters (humus, pH, mobile 

phosphorus and potassium) on the protein content, glue, and vitreous appearance of wheat grain on soddy 

podzolic soils of Polissya. 

Research methodology.  For the development of normative indicators for improving the quality of winter 

wheat grain, a relational base of field experiments with fertilizers used on soddy podzolic soils of Polissya 

was used.  The correlation between soil fertility (humus, pH, mobile phosphorus and potassium compounds) 

and grain quality (protein, gluten, glass) characteristics was established.  Quantitative indices of soil fertility 

are divided into 3 groups of provision (low, medium, high).  To do this, agrochemical scales (groups) of soil 

protection by humus, mobile phosphorus and potassium and the degree of acidity of the soil solution were 

used.  According to each of the soil fertility indices, a sample of grain quality indicators from the database 

was formed.  Each mathematical-statistical analysis method was applied to each sample.  The worked out 

quality indicators of products are differentiated according to the corresponding groups of soil provision with 

humus, phosphorus and potassium.  For the development of norms of influence of soil fertility indicators on 

grain quality, the data of field experiment on the control version (without fertilizers) were used.  In fertilized 

versions, the standards of mineral fertilizers with the highest grain quality indices are determined.   

Research results.  Among the main soil fertility indices, the humus content is most affected by the quality 

of the grain.  On soils up to 1% humus protein content is 10.5%, 1 - 2 - 10.7%, over 2-11% (Table 1).  The 

acidic reaction of the soil solution negatively affects the protein content of winter wheat.  Low-acid soils (pH 

5.1-5.5) provide a protein content of 11.5%, with an average acid (pH 4.6-5) -10.8%, and a strong acid (pH 

<4.6)  - 10.4%.  The level of provision of sod-podzolic soils with mobile phosphorus has little effect on the 

quality of the grain.  The content of P2O5 to 51 mg / kg of soil provides 10.7% protein, 51 - 100 - 10.8%, over 

100 mg / kg of soil - 10.9%.  The level of soil supply by moving potassium to a greater extent than 

phosphorus, affects the quality of winter wheat grain.  If the K2O content is less than 80 mg / kg of soil, then 

the protein content is 10.4%, at the level of 80-120-11.1, over 120 mg / kg of soil - 11.7%.   

An increase in the content of humus in sod-podsolous soils increases the content of gluten in wheat 

grains from 25.9 to 26.8%.  Reducing the acidic reaction of the soil solution also positively affects the content 

of gluten.  An increase in the content of mobile phosphorus in the soil does not significantly affect the content 

of gluten, and moving potassium - somewhat increases its content.  The grain of glass is in optimum limits.   



On the sod-podzolic soils of Polissya, grain of high quality can be obtained only through the use of 

mineral fertilizers.  It is established that nitrogen fertilizers are the most effective in mineral fertilizers (Table 

2).  On average, without the introduction of nitrogen fertilizers, the content of protein in winter wheat is 

10.7%, gluten - 25.3, glass-like - 62.6%.  The transfer of nitrogen in the normal range of 60, 90, 120 kg / ha 

to the phosphorus-potassium background gradually increases the protein content from 10.7 to 11.6%, the 

glue from 25.3 to 26.7, the glass-like - from 62.6  to 67.3%. 

 

1. Effect of fertility indices of sod-podzolized soil on the quality of winter wheat grain,% 

 

2. Influence of nitrogen fertilizers on phosphoric-potassium background on winter wheat grain quality 

indices 

 

Conclusions 

In the conditions of the Polissya on sod-podzolic soils, the average protein content of winter wheat is 

10.7%, glueque is 25.3%, and the glass-like - 62.6%.  The addition of mineral fertilizers increases the protein 

content by an average of 11.6%, glue compounds - 26.7, vitreous - up to 67.3%.  Normative indexes of 

protein content, gluten and vitreousness in winter wheat grain have been established, depending on the 

content in the sod-podzolic humus soil, mobile phosphorus and potassium compounds, and the degree of 

acidity of the soil solution.  Normative indicators are used for prediction and receipt of grain of winter wheat 

of high quality in the conditions of Polissya. 

 

Bibliography 

1. Бакаева Н.П. Урожайность и биохимические показатели качества зерна озимой пшеницы в 

зависимости от плодородия почвы в лесостепи Заволжья/Н.П. Бакаева, О.Л. Салтыкова//Научная 

перспектива. – 2011. – № 8. – С. 69—71. 

2. Бойко Г.И. Особенности формирования урожая и качества зерна озимой пшеницы в связи с 

типом почвы и удобрениями в южной части Полесья УССР/Г.И. Бойко//Агрохимия. – 1976. – № 5. – 

С. 72—77. 

3. Дуда Г.Г. Залежність деяких показників якості зерна озимої пшениці від ґрунтово-кліматичних 

умов, попередників і удобрення/Г.Г. Дуда, А.В. Дружченко, О.В. Іващенко//Агрохімія і ґрунтознавство. 

– 1975. – Вип. 30. – С. 29—34.  

4. Дуда Г.Г. Установление закономерностей влияния удобрений на урожай и качество зерна 

озимой пшеницы/Г.Г. Дуда//Тез. докл. III съезда почвоведов и агрохимиков Украинской ССР (10—14 

сентября 1990 г., Харьков//Агрохимия и плодородие почв. – Х., 1990. – С. 66—68.  

5. Завалин А.А. Влияние азотных удобрений и биопрепаратов на урожайность и качество зерна 

озимой пшеницы на дерново-слабоподзолистой почве/А.А. Завалин, Н. С. Алметов, П. Н. 

Семенов//Агрохимия. – 2006. – № 6. – С. 33—39. 

6. Лапа В.В. Влияние доз и соотношений минеральных удобрений на урожай и качество зерна 

озимого тритикале при возделывании на дерново-подзолистой супесчаной почве/В.В. Лапа, Н.Н. 

Ивахненко//Агрохимия. – 2008. – № 5. – С. 21—27. 

7. Попов С.І. Агроекологічне обґрунтування технології вирощування пшениці м'якої озимої в зоні 

недостатнього та нестійкого зволоження: автореф. дис. на здобуття наук. ступеня д-ра с.-г. наук: 

06.01.09/С.І. Попов; Інститут рослинництва ім. В.Я. Юр'єва НААН. – Дніпропетровськ, 2013. – 48 с. 

8. Щепетьев М.А. Накопление элементов питания озимой пшеницы и влияние их на урожай и 

качество зерна/М.А. Щепетьев//Инженерный вестник Дона – 2012. – Т. 23, № 4. – 91 с. 

9. Hlisnikovski L. Effect of Mineral and Organic Fertilizers on Yield and Technological Parameters of 

Winter Wheat (Triticum aestivum L.) on Illimerized Luvisol/L. Hlisnikovski, E. Kunzova//Polish J. of 

Agronomy. – 2014. – № 17. – P. 18—24. 

10. The influence of nitrogen fertilization on duality of winter wheat grain/S. Shejbalova, J. Cerny, K. 

Mitura еt al.//Mendel Net. Czech Republic. – 2014. – V. 1. – P. 105—109.  

 


