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�©Land is the main national wealth, under special protection of the state �ª

Constitution of Ukraine , Article 14 2



Established in pursuance of the Resolution of the Council of 
Ministers of USSR No. 749 of July 23, 1964, "On the 

organization of agrochemical service in agriculture of the 
Ukrainian SSR"

1964-1965 years �±zonal agrochemical laboratories in each 
region.

April 1984 �± regional state design and reconnaissance
stations for the chemicalization of agriculture.

December 1999 �± regional state design and technological
centers for protection of soil fertility and product quality
�³Oblderzhrodyuchist`�´

July 2013 �± State institution "Soil Protection Institute of
Ukraine" and branches by regions.

State institution
�³�6�R�L�O�V��protection institute of Ukraine �´

���6�,���³Derzhgruntokhorona�´��
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For more than 50 years with a frequency of 5 years, 10 
rounds of agrochemical certification (agrochemical 
survey) of agricultural lands have been conducted.
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2016�±2020 

years
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�‡Soil is a natural-historical organo-mineral
body formed on the surface of the earth's
crust and is the center of the greatest
concentration of nutrients, the basis of life
and development of mankind due to its most
valuable property - fertility.

�‡Soil fertility - the ability of the soil to meet
the needs of plants in nutrients, water, air and
heat in sufficient quantities for their normal
development, which together is the main
indicator of soil quality.

The Law of Ukraine "On Land Protection"
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Indicators of soil investigation

General:
1. The thickness of 
the humus profile 
of the soil
2. Depth of arable 
layer of soil
3. Physical clay

Agrophysical:
1. Bulk density
2. Bulk weight
3. Aggregate state
4. Least moisture 
capacity

Agrochemical:
1. Humus
2. NO3

-

3. N�G4
+

�������J2�H5 (mobile)
�������D2�H��(exchangeable)

Mobile forms of 
chemical 
elements

acetate ammonium buffer 

extract 4,5:
1. Zn 2. Cu
3. Mn 4. Co
5. Bo 6. �F�h
7. Pb 8. Cd
9. Fe 10. Cr

Physico-chemical:
1. Hydrolytic acidity
2. pH of the salt extract
3�����K�m�f�Z���\�\�•�[�j�Z�g�b�o���h�k�g�h�\��
(�K�Z���Fg)
4. Exchangeable �K�Z2+ and �Fg2+

5. Exchangeable N�Z+

6. Total Nitrogen
�������J2�H5 (gross)
�������D2�H��(gross)
�������K�H2 of carbonates

Contaminants:
1. Specific activity of Bq./m2, �Ks137

Bq. kg-1, Sr90 Bq. kg-1

2. Pb, Cd, Cu, Zn (1M �G�Kl), Hg
3. remnants of resistant and highly 
toxic pesticides used in a calendar 
year

8
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Soil degradation
Soil degradation - deterioration of useful properties and 
soil fertility due to natural or man-made factors.

The main types of soil degradation are:
- physical degradation (compaction, disaggregation , cohesion, etc.);
- erosion (wash off , wash out ) and deflation;
- waterlogging, underflooding, flooding;
- depletion (dehumification, acidification, alkalization, trophic 

depletion, secondary salinization, alkalinization );
- contamination with heavy metals, pesticides, petroleum products, 

other organic and biological pollutants , radionuclides . 

Soil fertility - the ability of the soil to meet the needs of plants in 
nutrients, water, air and heat in sufficient quantities for their 
normal development, which together is the main indicator of soil 
quality.



Dynamics of organic matter content in soils of Ukraine
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Dynamics of humus content in the soils of 
Cherkasy oblast

�‹�� region Name of the region
Humus content, %

1981-1985 years 1991-1995 years 2011-2016 years
2 Drabivskyi 4.36 3.76 3.89
19 Chornobayivskyi 3.65 3.60 3.64
3 Zhashkivskyi 3.78 3.90 3.54
20 Shpolyanskyi 3.64 3.22 3.45
14 Tal`nivs`kyi 3.52 3.38 3.38
8 Katerynopil`s`kyi 3.61 3.42 3.37
16 Khrystynivs`kyi 3.41 3.26 3.34
15 Umans`kyi 3.37 3.40 3.29
12 Monastyryshchens`kyi 3.37 3.24 3.19
11 Man`kivs`kyi 3.11 3.00 3.13
9 K-Shevchenkibs`kyi 2.38 2.65 3.10
6 Kamyans`kyi 3.04 3.02 2.98
5 Zolotonis`kyi 3.28 3.50 2.97
13 Smilyans`kyi 2.92 2.70 2.90
1 Horodyshchens`kyi 3.06 2.96 2.95
10 Lysyans`kyi 3.38 3.08 2.93
4 Zvenyhorods`kyi 2.8 3.00 2.80
7 Kanivs`kyi 2.29 2.82 2.53
18 Chyhyryns`kyi 2.49 2.80 2.27
17 Cherkas`kyi 2.35 2.52 2.26

Average in OBLAST 3.27 3.25 3.05
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Grouping of soils of Ukraine according to humus content
(2011�±2015 years)

very low        low     medium

increased  high    very high     
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Cartogram of soils of Ukraine by humus content
(2011�±2015 years)



Dynamics of the content of mobile phosphorus 
compounds in soils of Ukraine
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Dynamics of the content of mobile phosphates 
in the soils of Cherkasy oblast

�‹�� region Name of the region
Phosphorus content, mg/kg

1971-1975 years 1991- 1995 years 2011-2016 years
7 Kanivs`kyi 123 146 172
17 Cherkas`kyi 95 170 172
12 Monastyryshchens`kyi 115 148 156
13 Smilyans`kyi 102 151 145
3 Zhashkivskyi 117 164 148
9 K-Shevchenkibs`kyi 112 143 148
20 Shpolyanskyi 93 138 145
11 Man`kivs`kyi 98 142 140
4 Zvenyhorods`kyi 88 135 137
6 Kamyans`kyi 104 138 134
16 Khrystynivs`kyi 112 138 130
5 Zolotonis`kyi 103 174 127
10 Lysyans`kyi 98 131 126
2 Drabivskyi 118 154 123
1 Horodyshchens`kyi 117 151 121
15 Umans`kyi 84 111 121
14 Tal`nivs`kyi 87 130 110
8 Katerynopil`s`kyi 80 128 107
19 Chornobayivskyi 146 159 102
18 Chyhyryns`kyi 91 138 98

Average in OBLAST 102 142 130
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Cartogram of soils of Ukraine by mobile phosphorus compounds content
(2011�±2015 years )
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Dynamics of the content of mobile potassium 
compounds in soils of Ukraine
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Dynamics of the content of mobile potassium
in the soils of Cherkasy oblast

�‹�� region Name of the region Potassium content, mg/kg
1971-1975 years 1995-2000 years 2011-2016 years

11 Man`kivs`kyi 87 123 142
20 Shpolyanskyi 84 115 121
6 Kamyans`kyi 73 110 116
3 Zhashkivskyi 76 108 112
15 Umans`kyi 99 122 110
16 Khrystynivs`kyi 95 113 107
13 Smilyans`kyi 69 112 103
14 Tal`nivs`kyi 92 121 99
2 Drabivskyi 63 96 97
8 Katerynopil`s`kyi 86 108 93
1 Horodyshchens`kyi 64 104 92
12 Monastyryshchens`kyi 85 119 91
4 Zvenyhorods`kyi 89 122 90
10 Lysyans`kyi 87 107 88
9 K-Shevchenkibs`kyi 59 108 81
7 Kanivs`kyi 54 100 80
17 Cherkas`kyi 44 91 80
5 Zolotonis`kyi 52 95 68
18 Chyhyryns`kyi 52 94 66
19 Chornobayivskyi 59 124 66

Average in OBLAST 74 106 91
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Cartogram of soils of Ukraine by mobile potassium compounds content 
(2011�±2015 years )
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Dynamics of reaction of the soil solution of the soils of 
Polissya and the Forest steppe
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Distribution of soil areas of Ukraine by soil solution reaction 
(2011�±2015 years)
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Cartogram of soils of Ukraine by soil solution reaction 
(2011�±2015 years )
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Dynamics of nutrients balance
in the crop farming of Cherkasy oblast, kg/ha

Balance lines Nitrogen PhosphorusPotassium Total
1 2 3 4 5

1986�±1990

Addition 157.8 71.5 125.0 354.3

Removal 100.7 39.0 71.0 210.7

Balance, �“ 57.1 32.5 54.0 143.6
2014

Addition 86.7 20.2 28.0 134.9

Removal 106.4 34.4 34.7 175.5

Balance, �“ -19.7 -14.2 -6.7 -40.6

2015

Addition 86.4 18.6 28.5 133.5

Removal 109.3 34.2 37.1 180.7

Balance, �“ -22.9 -15.6 -8.6 -47.2
2016

Addition 87 20 24 131

Removal 148 52 163 363

Balance, �“ -61 -32 -139 -232
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�Z�a�h�l �n�h�k�n�h�j �d�Z�e�•�c

1,0:0,3:0,3 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,2:0,2 1,0:0,3:0,2

N  P  K 

Ratio of nitrogen, phosphorus and potassium fertilizer application in 
2007-2017 years

Scientifically justified ratio of NPK is 1.0:0.8:0.7



28

0,0

10,0

20,0

30,0

40,0

50,0

60,0

70,0

80,0

90,0

100,0

110,0

120,0

130,0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

49,1

59,7

87,8

73,2
78,3

105,3
97,8 97,2

88,1

103,7

119,8

thousand ha

years

Dynamics of liming soils by agricultural enterprises 
in 2007-2017 years, thousand ha



Name of the region

1986-1990 
(average)

1991-1995 
(average)

1996-2000 
(average)

2001-2005 
(average)

2006-2010 
(average)

2011-2015
(average)

2015 2016

thousand ha thousand ha thousand ha
thousand 

ha
thousand 

ha
thousand ha

thousand 
ha

thousand 
ha

Horodyshchens`kyi 3.8 0.620 0.24 0.10 0,93 0,2
Drabivskyi 2.0 1.3 0.425 0.07 0,45 0,9
�@�Z�r�d�•�\�k�v�d�b�c 4.7 3.1 0.216 0.07 0.33 0,006 0,03
Zvenyhorods`kyi 6.9 4.1 0.471 0.25 1.21 0,57 0,54 1,1
Zolotonis`kyi 7.2 3.2 0.326 0.63 0.42 0,70 0,20 2,7
Kamyans`kyi 5.1 2.9 0.303 0.04 0,15
Kanivs`kyi 5.2 3.2 0.311 0.01 0,4 0,60
Katerynopil`s`kyi 5.4 4.8 0.360 0.04 0,18 0,3
�D-�R�\�q�_�g�d�•�\�k�v�d�b�c 4.9 3.5 0.397 0.26 1.87 1,2 0,78 1,9
Lysyans`kyi 3.4 3.4 0.208 0.02 0.34 0,12 0,2
Man`kivs`kyi 5.5 4.1 0.492 1.00 0.96 0,77 0,44 0,3
Monastyryshchens`kyi 5.4 4.1 0.443 0.62 0,1
Smilyans`kyi 5.7 4.1 0.155 0.09 0.00 0,03
Tal`nivs`kyi 6.1 5.6 1.100 0.18 0,49
Umans`kyi 11.5 7.3 0.650 0.03 0.63 0,002
Khrystynivs`kyi 7.0 5.9 0.354 0.50 0.12 0,8 0,78 0,6
Cherkas`kyi 5.6 2.9 0.148 0.06 0.28 0,9 0,51 0,3
Chyhyryns`kyi 5.4 2.2 0.278 0,1
Chornobayivskyi 5.6 2.9 0.148 0.19 0.04 0,02
Shpolyanskyi 14.6 23.9 3.995 0.06 0.01 0,12

Total for oblast 117.2 96.3 11.40 3.67 7.01 8,05 3,89 8,4

Liming of acidic soils in Cherkasy oblast (1986 �±2016 years)
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�i�e�h�s�Z�����g�Z���y�d�•�c���\�g�_�k�_�g�h���k�h�e�h�f�m�����l�b�k�����]�Z�i�e�h�s�Z�����g�Z���y�d�•�c���\�g�_�k�_�g�h���k�h�e�h�f�m���a���Z�a�h�l�g�b�f�b���^�h�[�j�b�\�Z�f�b�����l�b�k�����]�Zarea of straw application, th. ha area of straw application with nitrogen fertilizers, th. ha

Dynamics of straw application in 2007-2017 years , thousand ha
(according to data of branches of SI "Derzhgruntokhorona")
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Removal of the main nutrients 
by winter wheat , kg / ha

Crop yield, 
centners / ha

main product by-product
main product
+ by-product

N �J �D N �J �D N �J �D

1.0 1.86 0.70 0.44 0.45 0.14 0.93 3.00 1.00 2.40

2016    54.1100.63 37.87
23.80
162

24.35 7.57 50.31 162.3 54.1
129.84

346
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Removal of the main nutrients 
by maize for grain, kg/ha

Crop yield, 
centners / ha

main product by-product
main product
+ by-product

N �J �D N �J �D N �J �D

1.0 1.37 0.53 0.38 0.64 0.19 1.40 2.40 0.90 2.60

50.0 68.50 26.50 19.00 32.00 9.50 70.00 120.00 45.00 130.00

2016      77.7 106.45 41.18
29.53

177
49.73 14.76 108.78 186.48 69.93

202.02
458

105.0 144.40 55.86
40.05

240
67.46 20.03 147.56 252.96 94.86

274.04
622
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Cost of non -commodity part of crop yield,  
(without logistics �±collection, baling, transportation of straw (corn, sunflower), 

fertilizing, planting green manure crops)

Products
Humification
coefficient of 

plant residues

Content in 1 t/kg
The cost of alienation of 1 ton of non-
commodity part of the harvest, UAH

N P K Humus N P K Total

Straw of 
winter wheat

0,25 4,5 1,4 9,3 826 130 55 167 1178

Haulms of 
corn for grain

0,15 6,4 1,9 14,0 496 185 74 252 1007

Haulms of 
sunflower

0,15 7,9 2,7 43,3 495 229 105 779 1608

Cost:
- 1 ton of humus �±114 USD ( 1 USD �±29 UAH);
- 1 kg of Nitrogen - 29 UAH (Ammonium nitrate �±9860 UAH/t );
- 1 kg of Phosphorus 39 UAH (Simple superphosphate �±7800 UAH/t );
- 1 kg Potassium 18 UAH (Potassium chloride �±10800 UAH/t)



The minimum amount of non-commodity part of 
crop yield that must be left on the field to conserve 

humus resources, %
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NPK(45) NPK (90)Manure 4.5 t
+

N23P34K18

Manure 9 t
+

N45P68K36
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KEY TASKS FOR CONSERVATION AND 
REPRODUCTION OF SOIL FERTILITY

�¾optimize the structure of land and, especially, agricultural 
lands in order to increase the sustainability of agricultural 
landscapes;

�¾suspension of humus content decline and achievement of 
its deficit-free balance; 

�¾soil enrichment with nutrients;
�¾protection of soils from erosion;
�¾reclamation of acid soils;
�¾reconstruction of irrigation systems;
�¾streamlining of available information on soil fertility;
�¾working out of the economic mechanism of financing 

activities for the conservation and restoration of soil 
fertility
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Thank you 
for 

attention!
Dokuchaieva str. , 15, Kholodnianske village,
Smilianskiy region, Cherkaska oblast, 20731;

Tel. +380503137748, +380687007450,
E-mail : krivda61@ukr.net


