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The problems that have arisen in agricultural primary production in recent years are 

gaining momentum and, therefore, need to be addressed as soon as possible. The 

negative phenomena of alternating dry and rainy seasons throughout the year have been 

observed over a longer period of time. Harvesting possibilities and subsequent yields 

confirm our unpreparedness for such situations. The soils, as a result of farming over the 

last decade, are no longer in a condition to be able to eliminate such weather fluctuations 

to any extent. There are several causes as well as solutions. However, in order to get 

anywhere, preferably towards satisfactory yields and improving the retention capacity of 

the soil and the landscape, it is necessary to openly admit that we do have a problem. 

The aim of this lecture is to draw the audience's attention to these problems in soil 

management and to present possible solutions for improving the current state of soils in 

the near future. 

 

Introduction 

Climatic change, with the unfavourable distribution of rainfall that it brings, is a serious 

issue of negative impact on the final results of agricultural production. The increasing 

occurrence of extreme weather such as drought, due to climatic change, is likely to 

become a real threat to agriculture. Another associated problem affecting soils in the 

Czech Republic, is the inadequate supply of organic matter and over-compaction. As a 

result of these defects, the physical characteristics of the soil are worsened considerably, 

thus creating the first precondition for inhibited infiltration of rainwater into the soil and 

retention of water in the soil profile. The basic precondition for optimal physical soil 

characteristics is the intensity of biological activity within the soil. Soil biota plays a 

significant role in soil-forming processes, with enzyme activity decomposing organic 

residues, releasing nutrients into the soil solution and helping the formation of humus. The 

addition of organic matter favourably influences the biological, and subsequently the 

physical properties of the soil and the availability of nutrients. A lack of farmyard fertilizers 

has been a problem in many countries in recent years. Our monitoring focuses on 

preserving or increasing the content of organic matter in the soil. On land deficient in, or 

totally lacking, organic matter or farmyard manure, the importance of using soil bio-

stimulants increases, as these can compensate for the aforementioned deficiencies. As a 

result of these faults, the physical properties of the soil deteriorate significantly and the 

first presumption of deterioration of rainwater infiltration into the soil and its retention in 

the soil profile arises. The aim is to preserve, resp. increasing the humus content of the 

soil. 

 

We know from current scientific knowledge that our planet is approximately 4.5 billion 

years old. Just as we know that life came to land from the sea about 450 million years 

ago, about 10 % of the time since the planet was formed. It first started with microscopic 



Talajvédelmi védelmi művelési gyakorlatok a talajprofil szerkezetének javításának érdekében 
Hely és dátum 

  

www.visegradfund.org   4  

organisms and later evolved into higher forms of life. In the beginning it was mainly plants 

and later animals. Life on but on land, it also went through many radical changes. As 

higher plants evolved and later died with the cooperation of microbial with microbial life, 

the purely mineral surface composed of rocks was enriched with an organic component. 

She began soil began to form! 

A new living ecosystem has been created. And now a little bit of our history. Our ancestors 

came into existence we don't know when, but we do know that they descended to the 

earth, the soil, about 40.000 years ago, that's 0.009 % of the time. since life began on 

land. They got solid ground under their feet. At first they gathered, then later hunted, and 

later domesticated wildlife and cultivated selected crops. This occurred about 12.000 

years ago, 0.3 % of the time since they set foot on solid ground. 

At first they cultivated without soil loosening, later with loosening using a primitive wooden 

tools (some primitive tribes still do today) until finally the Veverk cousins in 1827 invented 

the moving machine. From this point on, we went through 193 years of intensive cultivation 

of the land. Summarised over time - we work the soil mechanically approximately 0.005 

% of the time since our ancestors and only 0.00000043 % since life on land began. 

However, it turns out that the path of intensive tillage is not the way of the future! 

 

Let's understand the soil profile. The close connection between the biological activity of 

the soil, the plant root system and the organic-mineral complex we call soil. 

Photosynthesis, the basic source of the energy used by higher plants, is about 2 billion 

years old. Man, who is on the beginning of knowledge, assumes that he can control this 

system. He can, if he respects the processes that keep him on this planet. The 

environmental changes that have shaped billions of years, compared to the memory of a 

single human generation, are incomparable in time span of time. That is why we cannot 

imagine many things today. Man did not create the environment in which he evolved, man 

did not create the soil. So let's treat the landscape and the land that is part of it as 

something very precious.. The state of the environment suggests to us the urgent need to 

change our attitude to the management of the landscape - of the land. We need to improve 

water management not only on agricultural land, but also in forests. We need to adapt the 

landscape and reduce the negative impacts of civilisation on the environment. 

 

The ecosystem in the soil needs to be fed with organic matter. If we take a teaspoon of 

soil, there are as many microorganisms in it as there are people on planet Earth. An active, 

living root system supplies this rich microbial life in the soil with life-giving energy. The 

synergy between plants and soil is built on their continuous communication in the root 

zone. Roots of plants are also a source of carbon, which is an essential building block of 

organic matter.  Saturated communities of soil bacteria and fungi work hard to make water 

available to plants and nutrients to plants. Sustainable and cost-effective agricultural 
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production will be possible in the future can only be achieved by stabilising or increasing 

biological activity in the soil. 

Soil can be used to manage water in the landscape. It is therefore important to stress that 

once one of the most important functions of soil is to ensure the water cycle in the 

landscape. Unhealthy, degraded soil, with technogenic compaction and insufficient soil 

organic matter, has infiltration capacity is reduced by up to 30 %. Moisture in the structural 

soil profile at The soil structure in the Czech Republic represents a water supply 10 times 

greater than all lakes and watercourses. More than 70 % of the soil stock in the Czech 

Republic is in varying degrees of degradation. There are known problems of deterioration 

infiltration of rainwater into soils or its retention in the soil profile. Rainwater infiltration is 

the main source of soil moisture and groundwater recharge. For interest 1 m 3 of structural 

soil holds approximately 200 500 l of water. Per 1 ha of soil with a depth of 0.5 m of soil 

profile, structural soil can hold between 1 and 2.5 million litres of water. The storage 

capacity of the soil is therefore significantly reduced by disturbing the physical parameters 

of the soil, especially its bulk density and the unfavourable structure of soil aggregates 

caused by weak biological activity in the soil.  

Agronomic myths and non-adaptation to cultivation technologies due to changed soil and 

climatic conditions are now having a significant negative impact on soil management. 

 

But the responsibility is not primarily on the weather, the government, the EU, to present. 

We decide what technology we use to grow our crops! We choose our approach to the 

soil and its fertility! We, the farmers, determine in what volume and with what at what cost 

will be the inputs to production. 

In 2020, and similarly in 2021, it brought heavy rainfall throughout the Czech Republic and 

Slovakia after a short period of "spring field drought". Unfortunately, due to the compacted 

and unstructured nature of the soils, most of this rainfall has run off the fields, taking the 

most valuable topsoil with it, or the water is standing in the field waiting for the sun to dry 

it out. So, on the whole, replenishing soil moisture on compacted soils is complicated and 

groundwater recharge is still inadequate. As is the end of the harvest. Due to waterlogging 

of the field surface, there is unnecessary downtime for harvesting equipment in many 

places. Yes, it rains frequently and spoils the harvest. The crops are drying out quickly, 

only the harvesting equipment cannot get into the fields and we know why. 

 

We depend on rainwater. When the rainfall comes, we are unable to hold it in the soil 

profile. We are not ready to use it in a healthy soil profile for the next dry days. Why? 

Because we don't have it. There is always moisture in the soil after the winter season. We 

can find it just below the zone of the soil profile that we have prepared so thoroughly. 

However, sowing into a dry seedbed always requires rainfall afterwards. Because in dry 

soil the seed does not germinate! The soil is not just a substrate in which to place the seed 



Talajvédelmi védelmi művelési gyakorlatok a talajprofil szerkezetének javításának érdekében 
Hely és dátum 

  

www.visegradfund.org   6  

and apply fertiliser. Soil is a complex living ecosystem that is sensitive to change. For 

plants, the soil is a habitat where they develop their root system, interact with the soil 

microbiota and is a source of water and nutrients. It does not matter whether the changes 

are natural or man-made. Each system has its own rules. Failure to respect them results 

in a disruption of the balance, function and communication between the different elements 

of the system. 

 

Soil biology issues. Invisible to the eye, yet so important. The intensity of its activity is the 

basis for the success of all cropping systems under all conditions. Soil bacteria together 

with cultured fungi, through their enzymatic activity, decompose organic plant residues 

and other organisms, release and make available nutrients from the soil and are 

responsible for the cycling of carbon in the soil. Subsequently, mainly aerobic bacteria act 

as soil health police. Actinomycetes in particular are able to consume all biomass, 

including germs of pathogenic fungi such as fusaria.  For this system to work, the ratio 

between the soil phases must be optimised: solid, liquid, gaseous throughout the growing 

season. In this balanced environment there is no soil compaction, not least because the 

proportion of soil organic matter increases and stabilises of the soil component, which 

comes from natural sources. Such soil then has a high retention capacity, in terms of water 

management. Higher infiltration not only means a greater volume of rain water in the soil 

profile, but also less surface run off and   of soil erosion. A better soil structure with a 

higher proportion of organic matter will retain water in the soil profile and prevents 

unproductive evaporation. Gravitational capillary movement of water will be optimised the 

soil will no longer be waterlogged, so there will be no imbalances between soil phases. In 

the dry season, there is then sufficient water in the soil for photosynthesis, but also for 

cooling of plant organisms, as the plant is able to do this at temperatures above 29 °C up 

to 95 % of the water required. 

 

For this system to work, the ratio between the soil phases must be optimised: solid, liquid, 

gaseous throughout the growing season. In this balanced environment there is no soil 

compaction, not least because the proportion of soil organic matter increases and 

stabilises of the soil component, which comes from natural sources. Such soil then has a 

high retention capacity, in terms of water management. Higher infiltration not only means 

a greater volume of rain water in the soil profile, but also less surface run off and   of soil 

erosion. A better soil structure with a higher proportion of organic matter will retain water 

in the soil profile and prevents unproductive evaporation. Gravitational capillary movement 

of water will be optimised the soil will no longer be waterlogged, so there will be no 

imbalances between soil phases. In the dry season, there is then sufficient water in the 

soil for photosynthesis, but also for cooling of plant organisms, as the plant is able to do 

this at temperatures above 29 °C up to 95 % of the water required. 



Talajvédelmi védelmi művelési gyakorlatok a talajprofil szerkezetének javításának érdekében 
Hely és dátum 

  

www.visegradfund.org   7  

 

Experiments are often used to monitor the evolution of the soil environment, which allow 

to get information on the effects of management on nutrient cycling, crop yields and soil 

fertility status. 

 

The results of these experiments are not only useful for further research, but above all 

should serve agricultural practice to decide on the need for fertilization and other 

agronomic interventions. The long-term experiments are the most important in terms of 

studying the movement of nutrients in the soil due to the possibility of better controlling 

the inputs of individual nutrients and determining the effect of different types of fertiliser 

on nutrient balance in the soil, plant yields and production quality. An important component 

for maintaining soil fertility and optimum nutrient use by plants is organic matter, which 

ensures the gradual release of these nutrients from less accessible forms to forms 

accessible to plants. Adequate amounts of organic matter in the soil ensure good physical, 

chemical and biological condition. A total of 2-5 % by volume of the solid phase of the soil 

is accounted for by organic matter.fraction. The optimum amount of humus (organic 

matter) in the soil is 5 %, but due to intensive agriculture, the soil is systematically stripped 

of humus. It is therefore necessary to, where there is no other way, to replace at least part 

of the organic matter with auxiliary soil preparations. Organic matter is also important for 

the development of the soil microflora, a necessary for the balance of decomposition 

processes and thus for the stability of soil fertility. Microbial respiration is considered one 

of the main parameters for measuring soil quality. Soil biological quality is an assessment 

of the state of microbial communities in the soil. They play an indispensable role in energy 

and nutrient flows. Their significant contribution is evident in mineralization of soil organic 

matter and in the synthesis of new important compounds. The soil microflora is 

irreplaceable in the cycles of many elements - especially C, N, S, P. in the formation of 

humus and has a role in maintaining soil structure. The state of the microbial component. 

The soil microbial status determines the overall condition of the soil, for example in terms 

of soil quality (health). Microbial respiration is a general indicator of the mineralising 

capacity of the microbial community and is repeatedly used as an index of soil fertility. Soil 

microbial respiration expressesthe level of mineralisation of organic matter in the soil. It is 

highly correlated with the intensity of decomposition of organic matter, but is highly 

variable and may show natural fluctuations depending on to environmental factors, 

particularly substrate availability moisture and temperature. The amount of microbial 

biomass, its activity and soil respiration are highly dependent on physiological conditions 

of the microorganisms and other factors such as water content in the soil, temperature, 

pH, soil compaction and nutrient supply. At the same time, they also depend on the 

amount of available substrate for respiration. It is therefore a reflection of the respiratory 

activity of the microflora and overal decomposition of organic material. 
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Improving soil structure through biological processes. Currently, agricultural practice is 

looking for mainly mechanical solutions. However, in the vast majority of cases all efforts 

end at a depth of about 20 cm in the soil profile, where up to 80 % of the communication 

between the plant and the soil environment. The negative effect of multiple cultivation is 

the formation of technogenically compacted layers at the depths of each cultivation, 

repeated twice a consecutive cultivations. To this technogenic compaction is often added 

the formation of a dust structure on the soil surface which in turn has the effect of reducing 

the infiltration of rainwater, the risk of the risk of water or wind erosion, but also the 

formation of scabs, which are an obstacle not only to water infiltration but also for plant 

growth and development. 

 

Aggressive cultivation is then the cause of a reduction in the soil's organic content, 

humusand, consequently, the carbon content due to the intensive oxygenation of the soil 

layer being worked. 

 

Approach to improving soil structure. Good soil structure is a very important factor of the 

productive capacity of the soil. At the same time, it significantly influences all soil 

properties - physical, chemical and, above all, biological. This in turn affects the water and 

air regime in the soil, the mineralisation and humification of organic plant residues, the 

content and quality of humus and the balancing of aerobic and anaerobic processes. 

Closely related to this is the soil organic content, which consists of the biomass of all 

organisms living in the soil, from bacteria to cultured fungi and fungi to the macro-epitaph 

and the root system of plants. In healthy soils, this component can account for 5-7 % of 

the total soil mass, or 200 300 t/ha for structural soils. Udegraded soils, especially 

compacted soils, this organic content is less than 100 t/ha. 

 

Plant roots in cooperation with micro and macro organisms in a symbiosis that takes place 

in a communication zone between plant roots and soil called the rhizosphere, are the best 

structure-forming agent. Agricultural practice does not sufficiently recognise this fact and 

the structure-forming effect of active soil biology is not exploited. Improving soil structure 

can be achieved by subsidising organic fertilisers, not only manure, slurry or compost, but 

also the use of intercrops for green manuring, including the inclusion of leguminous crops 

in the cropping system field crops. Here too, however, we must take into account the 

optimisation of tillage operations, both in terms of the depth of cultivation and the number 

of operations and intensity of cultivation. Post-harvest residues from main crops, catch 

crops, as well as manure, slurry and digestate should be mixed with the most biologically 

active surface layer of soil, rather than knocking it down to the bottom of the furrow to a 

depth 20-25 cm. By mixing organic residues and fertiliser with biologically active soil, we 
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can start the process of mineralisation, which is mainly driven by aerobic soil bacteria, 

fungi and fungi. In this environment, the decomposition of these residues then continues 

through the process of humification, which, after over a longer period of 3-5 years has a 

positive effect on the increase in humus content and quality. Especially on farms without 

livestock production, even in our conditions the inclusion of products with a specific effect 

containing organically active substances is proving to be effective and macro and micro 

elements that stimulate the development of soil microorganisms and plant roots 

(Badalíková et al. 2012). The application of soil bio-stimulants will firstly support the 

development of populations of aerobic soil bacteria, fungi and moulds, which through their 

enzymatic aktivity subsequently decompose organic residues in the soil and release 

nutrients in accessible forms into the into the soil solution. Both for their own use and for 

the use of plants. The plants, in turn, primarily through their by their roots supply these 

populations of soil micro and higher organisms and the dying bark of older plant roots also 

provides a source of carbon as food for these soil organisms. 

 

Biological activity of soils 

Soil is a complex ecosystem with a diverse community of organisms. A set of soil of 

organisms whose individual groups are biologically dependent on each other is called 

edaphon. The edaphon is made up of organisms ranging in size from microscopic 

organisms to organisms of larger size. The edaphon is further subdivided into the 

phytoedaphon (plant organisms) and zooedaphon (animal organisms). Soil is the place 

where microorganisms perform their biological function to the greatest extent, which in the 

cycling of substances in the world is as reducers. In this function they are irreplaceable, 

for without microbes, the cycle of substances would soon cease and life on our planet 

would become extinct. Soil organisms are therefore essential to the cycle of life on earth, 

and their biological activity and diversity in soils must be maintained. In terms of the 

abundance and volume of biomass in the soil and in terms of ecological functions, the the 

most important group of soil organisms is the phytoedaphon and, in particular, the soil 

mikroflóra (i.e., bacteria, actiomycetes, fungi, algae, cyanobacteria), which perform more 

important functions than small soil animals - microfauna (protozoa, nematodes, whirligigs, 

turtles, etc.). Very important functions in the soil are also provided by soil macrofauna, 

mainly represented by earthworms, large soil arthropods (millipedes, millipedes, spiders 

and insects) and mollusks. There is no doubt that the most functionally important 

component of the macrodaphon is represented by earthworms. In our soils, they typically 

reach around 1 tonne live weight per ha, which is the most of all soil animals. They 

incorporate organic matter into the soil, their discards contribute to the soil structure, 

enriching the ingested organic matter in the digestive tract and soil particles with calcium 

carbonate, mechanically loosening and breaking up soil matter. In the attic The earthworm 

corridors are very visible in the soil profile. In terms of numbers, there are between 1 and 
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200.000 macrofauna per 1 m 2 and billions of microfauna. There are 2-10 t of living soil 

matter per ha, which is about 0.05-0.5 % of the soil mass. The positive role of organisms 

in the soil consists mainly in the decomposition of organic and transformation of inorganic 

matter, nitrogen fixation (symbiotic nitrogen fixation -Rhizobium), protection of plant roots 

against parasites and pathogens and decomposition of toxic substances, that enter the 

soil (chemical protection of plants, environmental contamination from industry etc.). In 

healthy soil, many of the species present are able to carry out a number of daily of 

enzymatic, physical and other processes leading to ecosystem stability and resilience. If 

the soil is healthy and not affected by undesirable substances, the diversity of microbial 

populations are large and the numbers of microorganisms are high. Diversity decreases 

significantly when soil is contaminated with pollutants that are toxic to micro-organisms, 

for example. Presence of a pollutant causes a significant number of species to disappear 

and only those that are able to survive the pollutant to use the pollutant as an energy 

source for growth and reproduction. Diversity is restored in the soil after after the pollutant 

has disappeared, i.e. after it has been consumed by micro-organisms. These abilities of 

micro-organisms are used in the biological treatment of contaminated soil 

(bioremediation). 

 

Microbes in the soil work regardless of human goals and efforts. However, humans can 

make their activities if it can be directed. For example, the decomposition of post-harvest 

of crop residues, If carried out at the wrong time, can lead to temporary soil depletion 

nutrients which the plants then lack. However, if it takes place at a time when the soil is 

free of plant cover, it may in turn serve as a nutrient retention process in the biomass of 

microbes and protecting them against leaching from the soil. However, the only way to 

control microbial activity in the soil is to by external environmental factors. For example, 

soil tillage practices alter the content of soil water, soil temperature, soil aeration and the 

degree of mixing of soil with crop residues. This is reflected in the biological activity of the 

soil (in the abundance of soil organisms and micro-organisms, the activity of micro-

organisms and the activity of enzymes). environmental factors, i.e. ecological factors, that 

affect the microflora and how they control its activity. Among factors that regulate the 

intensity of microbial processes include humidity, temperature and aeration, but also soil 

grain size and soil texture. Structural soils have greater biological activity than soils non-

structural soils, mainly because they are better aerated. In agricultural soils an important 

factor for soil life and the development of the edaphon is the system applied management 

practices. The following factors influence the organisms in agriculturally managed soils, 

which often have a negative effect on their abundance and species diversity, and thus 

also affect the processes that take place in the soil. In this context, it is not only chemical 

inputs that are involved, but also the choice of crops in the crop rotation and agrotechnical 

interventions in the agroecosystem. Monoculture farming systems provide low diversity in 
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organic residues and in the accompanying organisms involved in their decomposition. It 

is known that cultivation of forest soils has reduced the abundance of fungi and increased 

the abundance of bacteria. The ratio of fungal biomass to bacterial biomass is reported to 

be around 1:1 in cultivated soils and around 3:1 in areas with minimum tillage and more 

than 100:1 in forested areas. Monoculture systems, especially where post-harvest 

residues are removed or burned, reduce earthworm numbers and other macroorganisms 

compared to their abundance on crop rotation soils. The technology used for crop residue 

management also has an impact. When minimised agrotechnical interventions, organic 

matter remains at the soil surface, reducing evaporation is reduced and the moisture 

content of this layer increases.  

 

Fertilisation also has a significant effect on the edaphon. When comparing fertilised and 

unfertilised areas higher numbers of organisms have been recorded in studies on areas 

fertilised with manure with farmyard manure and, in most cases, with industrial fertilisers 

compared with the unfertilised variants. However, the development of the edaphon is 

limited by fertiliser rates. With rational fertilisation, production can increase plant and root 

biomass, the number of primary consumers can increase and stimulated microbial activity 

and bacterial populations in the rhizosphere, and subsequently populations of other 

consumers. The soil reaction also has a great influence on the edaphon. High acidity or 

high alkalinity often leads to inhibit the growth of many common bacteria. Agricultural 

agronomic interventions that modify soil reaction, such as liming, stops the growth of most 

bacteria. A separate problem is the use of pesticides, many of which kill non-target 

organisms in the soil as well as the target species. Their effect on organisms can be both 

direct and indirect. In many cases, it can indirect effects of pesticides on soil invertebrates 

can have a greater and longer lasting effect than direct effects. For example, it is clear 

that earthworms benefit from minimising cultural interference, notill technology, no use of 

pesticides and other xenobiotics, sufficient soil supply organic matter from the resulting 

biomass or post-harvest residues, favourable soil reaction and constant and adequate soil 

moisture, with the absence of frequent waterlogging. 

 

And it is the roots of plants, including micro-organisms in the rhizosphere zone, but also 

macroorganisms such as their best known representatives earthworms, significantly 

improve the soil structure to the depth of the entire soil profile. Earthworm excrements are 

a very valuable source of nutrients and energy for micro-organisms and plants and are 

very valuable precursors of humus. By creating corridors, a vertical system of macropores 

is created, passing from the surface to the lower layers soil. These macropores can then 

allow more water to seep into the soil, which, by the soil is better retained by the increase 

in organic matter. This system also this system of corridors improves soil aeration, which 

is another prerequisite for the development of soil biological activity. 
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The corridors are popular spaces for plant root growth and soil development. micro-

organisms, which have easier access to nutrients. Earthworms thus live in a close 

symbiosis with plant roots, soil fungi and other micro-organisms. 

 

In the Czech Republic, we can find up to 300 earthworms per square metre. At converted 

to biomass, this corresponds to 500-1000 kg/ha. This population can produce 40 t or more 

of excrement (coprolites) per year if leguminous plants are grown and several times 

higher. 

 

The structural soil then allows for a reduction in the number of cultivation operations as 

well as a reduction in the necessary the reduction in the need for deep cultivation or 

scarification. This entails a reduction in diesel consumption, a reduction in the need for 

and at the same time a significant improvement in the quality of the machines and tools. 

In addition, the improved accessibility of the land for all types of movement in 

agrotechnical operations including harvesting, which in turn has an impact on yield and 

quality of production. Reduction in the number of passes on land also leads to a reduction 

in soil compaction and the removal of technogenic compaction zones in greater depths of 

the soil profile. 

 

Physical properties and relation to soil biology 

Physical properties of soil 

They are divided according to their nature into three groups: 

1) properties induced by the action of physical forces on solid soil particles 

2) properties conditioned by the relationships between the solid, liquid and gaseous 

phases of the soil 

3) properties conditioned by the relationship of the soil to external agents and 

environmental conditions 

 

They can also be subdivided into: 

(a) basic - bulk density, specific gravity 

(b) derived - porosity, hydrophysical properties, water, air and thermal regime, texture etc. 

 

Optimum pore ratio  

capillary //non-capillary 

% of total porosity 

Forage crops, vegetables 75 – 85// 15 - 25 

Perennials 70 - 80 //20 - 30 

Cereals 60 – 70// 30 – 40 
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Soil water capacity 

- is the ability of the soil to take up and hold water. Soil water is a collective term for all 

water contained in the soil 

We distinguish between (a) instantaneous soil moisture values (% vol.) 

(b) soil moisture content (% w/w) 

The dynamics of soil water are important - emergence, infiltration, seepage 

Tillage significantly affects the soil water regime: 

1) management of atm. precipitation 

2) limiting evaporation 

 

Soil organic matter 

- Soil organic matter edaphon (soil organisms), as well as plant and animal residues and 

dead cells of micro-organisms, which are in various stages of decomposition and 

transformation into new substances, and finally humus. 

- Organic compounds, and especially humic substances, help to form aggregates mineral 

particles, they are a reservoir of nutrients for plants and micro-organisms and a source of 

energy. 

- They significantly influence the water regime of the soil. 

 

The mineral component of the soil 

The mineral fraction consists of various inorganic compounds and particles of different 

sizes. 

- These range from large rock fragments and boulders to colloidal particles smaller than 

0.2 μm. 

- The specific representation of the different size groups of mineral particles defines the 

texture of the soil. 

- Soil particles are always arranged in a certain way, occurring in isolation in the soil or, 

more often, they form aggregates together with other particles, which may, for example, 

have the shape of granules, slabs, blocks of prisms or columns. 

- This creates a soil structure. 

 

Structural state//Volumetric Dry weight soil (g.cm-3)// Porosity(%) 

excellent 1,2 54 

good 1,2-1,4 46-54 

unsatisfactory 1,4-1,6 39-46 

non-structural 1,6-1,8 31-39 

 

Deterioration of soil biological activity 
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- declining levels of biological life in the soil are related to the lack of air 

- the associated predominance of anaerobic processes in the soil profile 

- the consequence is an unhealthy environment where organic residues are decomposed 

by fungi and rotting processes, resulting in a loss of nutrients and a hostile environment 

for the development of roots and subsequently whole plants 

 

Reduction of porosity 

- Lack of macropores and disproportion to capillary pores 

- results in impaired water infiltration, high surface runoff and with it associated with an 

increased risk of soil erosion. 

Paradoxically, a non-structural soil profile can suffer very soon after heavy rainfall a lack 

of soil moisture 

 

Leaching of soil aggregates 

- In biologically inactive soils, soil compaction occurs 

- Blocks with sharp edges often form as early as 12-15 cm deep 

- or compact soil slabs form. 

- Soil compaction also severely limits the development of plant roots and is often the cause 

of hydromorphism. 

Without active root matting, the rhizosphere does not function and there is a minimal level 

of metabolic exchange between the plant and the soil, which is one of the main causes of 

reduced yields! 

 

Loss of crumb structure 

- This is a consequence of the above phenomena and is most noticeable when processing 

soil. 

- Individual operations are more energy intensive, often by up to 50 % the quality of soil 

processing decreases significantly, the field surface is lumpy and this has a negative also 

affects the quality of sowing, emergence and stand balance. 

 

The coefficient of structuration (CS) is a calculated value that expresses the quality of 

the soil structure. It is the ratio between the structural particles (aggregates) and the soil 

residue in the soil profile. The values of the coefficient of structurality observed between 

2011 and 2015 are expressed as in the graph. 

 

Average values of the coefficient of structure after application of PRP SOL on the 

monitored variants in 2011-2015 (Badalíková et al., 2015). 
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Restrict the use of mechanised soil cultivation 

- A structural soil with an optimum ratio of active soil organic matter can very good water 

management. 

- Firstly, it can absorb 25-30 % more rainfall water, and secondly, it reduces surface runoff 

on slopes or the formation of lagoons on the plains. 

- However, it is also very important that these soils have up to 30 % less unproductive 

evaporation. This means that the soil accumulates up to 50 % more water, which sufficient 

for longer periods of drought. 

- The deep rooting also ensures a high level of biological activity in soil profile and the 

nutrient availability is significantly increased. 

- At the same time, the carbon balance and overall soil health is improved. 

- These are the basic prerequisites for good yields and production quality 

 

Water retention capacity of the soil fund of the czech republic 

Infiltration of rainwater into the soil is the main source of restoration of soil moisture and 

groundwater reserves. Interestingly, 1 m3 of structural soil retains approximately 200 to 

500 liters of water. This means that 1 ha of structural soil with a profile depth of 0.5 m can 

have a supply of 1 - 2.5 million liters of water. By disturbing the physical parameters of the 

soil, especially its bulk density by compaction and the unfavorable structure of soil 

aggregates with low water resistance, and thus the tendency to melt due to poor biological 

activity in the soil, the storage capacity of the soil decreases significantly. This is mainly 

due to the fact that in compacted soil the share of solid soil fraction (mineral component) 
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increases significantly at the expense of gaseous and liquid fraction (Charts No. 3 and 4). 

The water retention capacity also decreases. Among other things, non-structural soil 

therefore significantly negatively affects water management in the soil profile, not to 

mention the problem of erosion, non-productive evaporation and rooting to the depth of 

the soil profile. Weak biological activity of the soil causes problems in the regeneration of 

structural aggregates. If the water space in the soil is reduced by 10 % due to compaction, 

then this represents a water volume of 300.000 liters per hectare at a topsoil horizon of 

30 cm. This corresponds to 30 mm of precipitation that would completely soak into the 

soil. However, the soil profile is able to absorb water up to a depth of 1 meter. Then the 

reduction of the water capacity of the soil would reach the value of 1.000.000 liters and 

this corresponds to 100 mm of precipitation. Taking these facts into account, the water 

retention capacity of the agricultural land fund of the Czech Republic is 8.400.000.000 m3 

of water. However, another, in this case negative, fact is that 70 % of soils in our country 

are damaged by degradation, suffer from varying degrees of compaction, erosion, 

dehumification and loss of biological activity. For these reasons, the actual retention 

capacity of our soils is reduced to 5.40.000.000 m3.  

The difference is therefore 3,360,000,000 m3. If the total water consumption in the Czech 

Republic in 2013 was 1.700.000.000 m3, then the water missing in the soil represents the 

coverage of this consumption for a period of two years. (Vopravil, 2016) 

 

Possible Solution 

When supplying organic matter to the soil according to the instruction 

www.organickahmota.cz, expanding the application of soil protection technologies, 

supporting and expanding the cultivation of perennial fodder, etc., it can be expected to 

improve the condition and increase the retention capacity of the Czech soil from the 

original 5.040.000.000 m3 of water as follows: 

• Up to a year: 6.500.000.000 m3 of water 

• Within three years: 6.800.000.000 m3 of water 

• Up to ten years: 7.100.000.000 m3 of water 

 

This estimate of the impacts of farm optimization on the retention capacity of the soil is 

based on the results of measurements carried out in operating conditions on selected 

agricultural enterprises in the Czech Republic. On the positive side, the highest effect 

immediately after the application of the improvement measure is achieved in the first year. 

 

Finding solutions in practice 

The goal of the practice is to find a systemic solution that meets the land treatment, 

interests and needs of growers. To ensure the protection of the soil stock and to fully 

respect the conditions of protection the environment. Ensure better quality production 
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leading to better crop health. To seek innovative solutions that will contribute significantly 

to the achievement of the global objectives trend - healthy soil, healthy plants, healthy life. 

Better crop health will also have a highly positive impact on the reduction of mycotoxins, 

both in the air and in food chains. 

 

Methodology of the project in the arid region of South Moravia - results of soil 

profiles 

In the following paragraphs we describe the monitoring of the system solution in practice 

in the dry area South Moravia. With these interesting results we want to show how much 

we are able to save soil moisture if we improve the soil structure. Based on the study of 

orthophotomaps, soil type maps and satellite images, a selection of sites in the Litobratřice 

municipality belonging to the climatic region VT - very warm dry maize production area. 

Elevation 210 m. Rainfall shade is applied here Bohemian-Moravian Highlands. Year-

round precipitation at the study site in 2017 was 380 mm, of which only 66.2 mm fell during 

the growing season. In 2018, the rainfall was 411 mm and during 87 mm of precipitation 

fell during the growing season. In 2019, the rainfall was 487 mm and during the growing 

season 360 mm of rainfall. The average annual temperature is 9-10 °C, of which 15.3 °C 

during the growing season. 

 

Soil conditions: modal chernozem on loess, medium to heavy, granular clay to clay loam 

soil, the humus horizon extends to a depth of 40 cm, of which 30 cm is cultivated. n spring 

2017, a semi-operational experiment was established with respect to agrotechnical 

interventions with in the farming enterprise. After sowing spring wheat, an application of 

150 kg/ha was made of soil biostimulant granules by an industrial spreader. In autumn 

2017, after sowing winter wheat, a second application of soil biostimulants was carried 

out. After winter wheat, rape was sown followed by a third application of soil biostimulants 

in the same dose as in the previous years. Two foliar biostimulant variants were also 

applied to the experiment, which were applied at a rate of 1.5 l.ha-1 , during the growing 

season (once a year) as part of the agrotechnical treatment of the crop in a tank mix with 

herbicides.  

 

These variants will be discussed later in the section yields, although soil properties are 

also monitored here. In the framework of a project studying the application of soil 

biostimulants versus control in the dry area, excavations were carried out on 9 November 

2017, 5 November 2018 and 31 October 2019 soil profiles. This more detailed monitoring 

focused only on the control and Neosol. The soil biostimulant, Neosol, was selected as 

the strategic product when on this and control variant, the effects of long-term changes in 

soil properties are being monitored for the third year. Current soil moisture was measured 

at seven depths in five repetitions (with a moisture meter). Delta T Devices HH2 moisture 
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meter). In 2017, only five depths were recorded due to drought conditions. At the same 

time, samples were taken at two depths in five repetitions of 0-20 cm and 20-40 cm for 

the determination of basic soil physical properties (Kopecký roller analysis – volumetric 

mass, porosity, maximum capillary capacity, calculation of minimum airiness). 

 

Physical properties of soil 

Within the project we monitored the influence of soil bio-stimulants – Neosol and Explorer 

– granular formulas based on calcium and magnesium carbonates, with added macro-

elements (Ca, Mg, N, P, K, S, Na) and micro-elements (Fe, Zn, Mn, B, Cu, I), according 

to MIP systém – Mineral Inducer Process (Olmix, France), as an option to improve the 

properties of soils deficient in organic matter (OM). 

 

Physical properties of soil 

The amount and strength of soil water retention depends on the physical, physical-

mechanical and chemical properties of the soil, on the content and quality of the soil 

organic matter. Values of soil physical properties are given in Table - Physical properties 

of soil – Litobratrice 2017, 2018 a 2019. The reduced bulk density is a direct indicator of 

soil compaction. For structural and unconsolidated soils this value is ranges from 1.30 to 

1.45 g.cm-3. Values above 1.45 g.cm-3 indicate medium soil compaction and values above 

1.5 g.cm-3 indicate highly compacted soils. (Vopravil et al. 2010). 

 

Soil compaction affects the water regime. 

Soil structure is in most cases disturbed by lack of organic matter, low biological soil 

activity and a significant effect of compaction caused by frequent very heavy machinery 

under unsuitable moisture conditions. As a result of these disturbances the physical 

properties of the soil deteriorate significantly. The first precondition for deterioration in 

waterlogging is of rainwater infiltration into the soil and its retention in the soil profile.  

Total porosity - field capillary capacity, expresses the maximum amount of capillary of 

suspended water that the soil can hold through its capillary pores. Maximum capillary 

water capacity is the ability of the soil to hold water for plant use, which is then the 

prerequisite for higher crop yields. 

 

The initial values in 2017 correspond to the baseline options. In 2018 it is already possible 

to from the values that the variants with applied soil biostimulant showed a lower level of 

soil compaction, as demonstrated by the OHR values. For variant 1 - control, the OHR 

value was high. 1.51 g.cm-3 and a low porosity of 41.9 %, which correlated with the other 

variables observed physical properties of the soil. The year 2019 confirmed the trend of 

2018, with variant 1 showing a statistically significant decrease and increase in OHR and 

porosity compared to the control variant. 
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Physical properties of soil – Litobratrice 2017, 2018 a 2019 
2017 2018 2019 

V
a
ri

a
n

t Soil 

depth 

(cm) 

Red. 

bulk 

density 

(g.cm-3) 

Total 

porosity 

(%) 

Soil 

depth 

(cm) 

Red. 

bulk 

density 

(g.cm-3) 

Total 

porosity 

(%) 

Soil 

depth 

(cm) 

Red. 

bulk 

density 

(g.cm-3) 

Total 

porosity 

(%) 

C
o

n
tr

o
l 0-20 1,13 57,9 0-20 1,49 42,9 0-20 1,39 41,4 

20-40 1,39 47,1 20-40 1,53 40,9 20-40 1,54 39,2 

average 1,27a 51,5a average 1,51b 41,9a average 1,46b 40,3a 

S
o

il
 

b
io

s
ti

m
u

la
n

t 

0-20 1,12 57,7 0-20 1,31 49,9 0-20 1,21 58,9 

20-40 1,44 45 0-40 1,26 51,9 20-40 1,34 55,4 

average 1,28a 51,4a average 1,29a 50,9b average 1,28a 57,15b 

 

 

Soil moisture in % volumetric Litobratrice 9. 11. 2017 

 

Year 2017 - Spring wheat 

Diabetes grown in 2016 on the land selected for the project gave a yield of tubers of 98 t 

/ ha. However, this positive fact caused a strong compaction and drying of the soil in 

depth. The sugar beet was harvested, followed by disking to 15 cm and digging to a depth 

of 30 cm. 

Soil depth 

Average moisture vlhkost v 

obj. % 
DIFFERENCE 

Control Soil biostimulant  % Control 

Equivalent 

precipitation 

(mm) 

10 cm 24,94 a 24,10 a -0,84 -10,95 -1,09 

20 cm 23,86 a 26,14 b 2,29 29,72 2,97 

30 cm 25,66 a 26,46 a 0,81 10,48 1,05 

40 cm 22,53 a 26,31 b 3,77 49,04 4,90 

50 cm 11,40 a 13,76 a 13,76 30,73 3,07 

Celkem v půdním profilu 109,02 10,90 
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In 2017, spring wheat was sown on the plot as a follow-up crop. The low yields of spring 

wheat were mainly due to a lack of moisture, yet on the Neosol variant the yield was 18.7 

% higher than in the control. The soil structure in 2017 was good, without compaction. 

Also the currently measured values of soil moisture were comparable on both monitored 

variants. In the Neosol variant, however, there was a higher accumulation of water in the 

depth of the soil profile by a total of 10.9 mm, which represents 109.000 liters of water per 

hectare. 

 

Soil moisture in % volumetric Litobratřice 2017, v obj. % 
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Soil moisture in % volumetric Litobratrice 5. 11. 2018 

 

Year 2018 - Winter wheat 

In the autumn of 2017, winter wheat was sown on the plot using plowing technology. 

During the year, we monitored the deterioration of the soil structure on the control 

variant, and the compacted soil slab began to be renewed from a depth of 20 cm. This 

affected both the water regime in the soil profile and the growth and development of 

winter rape plants and, as a result, the yield. 

In the Neosol variant, the wheat yield was 11% higher than in the control. 

More important, however, is the fact that the differences in the water regime of the two 

monitored soil profiles became more pronounced. On the Neosol variant, the 

accumulation of moisture to the soil depth was increased by 28.16 mm, which is 281,580 

liters of water per 1 ha. 

 

Soil moisture in % volumetric Litobratřice 2018, v obj. % 

Soil depth 

Average moisture vlhkost v obj. 

% 
DIFFERENCE 

Control Soil biostimulant % Control 

Equivalent 

precipitation 

(mm) 

10 cm 15,56 a 15,76 a 0,20 2,6 0,26 

20 cm 16,62 a 18,32 b 1,70 22,1 2,21 

30 cm 13,92 a 19,90 b 5,98 77,74 7,77 

40 cm 16,32 a 18,96 b 2,64 34,32 3,43 

50 cm 14,66 a 17,44 b 2,78 36,14 3,61 

60 cm 12,60 a 17,24 b 4,64 60,32 6,03 

70 cm 12,82 a 16,54 b 3,72 48,36 4,84 

Celkem v půdním profilu  281,58 28,16 
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Soil moisture in % volumetric Litobratrice 31. 10. 2019 

 

Year 2019 - Winter oilseed rape 

Winter wheat was followed by winter rape, again sown with technology without plowing. 

During the ongoing monitoring of the condition of the soil on the plot in the course of 2019, 

further deterioration of the soil structure and increasing soil compaction on the control 
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Soil depth 

Average moisture vlhkost v 

obj. % 
DIFFERENCE 

Control Soil biostimulant % 
water 

m3/1 ha 

Equivalent 

precipitation 

(mm) 

10 cm 19,48 a 24,12 b 4,64 60,32 6,03 

20 cm 25,46 b 24,96 a -0,50 -6,50 -0,65 

30 cm 26,80 a 28,62 b 1,82 23,66 2,37 

40 cm 24,72 a 28,14 b 3,42 44,46 4,45 

50 cm 24,34 a 26,96 b 2,62 34,06 3,41 

60 cm 20,34 a 25,06 b 4,72 61,36 6,14 

70 cm 17,46 a 27,22 b 9,76 126,88 12,69 

Celkem v půdním profilu  344,24 34,40 
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variant were evident. This was the main cause of hydromorphism to the complete 

drowning of rapeseed roots due to precipitation in May and the main reason for the 

subsequent reduction in yield at control. Plants without functioning roots were not able to 

eliminate the effects of the June heat. In contrast, in the Neosol variant, due to the absence 

of a compacted soil slab, rooting to a depth of 70 cm was visible and the rapeseed plants 

had more moisture available. This was confirmed in the final by the yield achieved, which 

was 23% higher than the control. In order to eliminate the occurrence of voles, ÚKZÚZ 

recommended undermining after the wheat harvest, which was not in the project program. 

Nevertheless, after the September precipitation (approx. 60 mm), the compacted soil slab 

was restored at the inspection. This also had an impact on the differences in soil moisture 

content in both variants. The fact is that this difference is further increasing in favor of 

Neosol. At present, this represented 34.42 mm on 31 October 2019, which corresponds 

to 344,240 liters of water per hectare. 

 

Soil moisture in % volumetric Litobratrice 2019, v obj. % 

 
 

Observed field crop yields are presented in Figure yields. They result from obtained yields 

data show that variants utilizing biostimulants (2, 3, 4), in comparison to control yields (1), 

were statistically more evidentiary in 2018. Nevertheless, the lack of precipitation during 

vegetation period. The results in 2019 confirm yield increase due to better soil physical 

properties enabling better winter moisture efficacy. That is why higher basis yield 

generating creation factors were obtained. Thereafter, on the basis of increased root 

functioning and soil moisture usage, as well as nutrients uptake, the increase of yields 

was registered, which is confirmed in the work of Calvo 2015, Fei, 2020. 
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The results show that in the variants with used biostimulants both soil and foliar, the yields 

were significantly higher compared to the control. Thanks to a more structured soil, better 

root function (confirmed by measuring root activity and better use of soil moisture and thus 

nutrients, there was an increase in yields. From the above results it can be stated that 

individual treatment options directly an increase in the amount of yield-generating 

elements compared to the untreated control variant. 

 

The values show that the soil biostimulant has a positive effect on soil aeration due to 

supporting soil biology, which works naturally in the soil. This was also confirmed by Miller 

and et al. (1990), who in their work describe the improvement of soil properties through 

the application of soil conditioners and other auxiliary substances. 

 

During the observed field experiment in the dry South Moravia region, the OHR 

measurements, porosity and actual soil moisture, there is a clear tendency for an increase 

in the ability of the soil profile to accumulate a greater volume of precipitation water by 

314 %. This means a threefold improvement compared to the first year of monitoring. The 

structural soil profile is thus able to retain rainfall and make better use of it. Particularly in 

the zone below 30 cm, which is less prone to drying out, this allows an increase in the soil 

water supply for future crops. We can conclude that the systemic application of a natural 

soil biostimulant thus helps to ensure replenishment soil water supply. 

 

Monitoring the effect of biostimulation on rapeseed yield 

Observed field crop yields are presented in Figure yields. They result from obtained yields 

data show that variants utilizing biostimulants (2, 3, 4), in comparison to control yields (1), 

were statistically more evidentiary in 2018. Nevertheless, the lack of precipitation during 

vegetation period. The results in 2019 confirm yield increase due to better soil physical 

properties enabling better winter moisture efficacy. That is why higher basis yield 

generating creation factors were obtained. Thereafter, on the basis of increased root 

functioning and soil moisture usage, as well as nutrients uptake, the increase of yields 

was registered, which is confirmed in the work of Calvo 2015, Fei, 2020. 

 

The results show that in the variants with used biostimulants both soil and foliar, the yields 

were significantly higher compared to the control. Thanks to a more structured soil, better 

root function (confirmed by measuring root activity and better use of soil moisture and thus 

nutrients, there was an increase in yields. From the above results it can be stated that 

individual treatment options directly an increase in the amount of yield-generating 

elements compared to the untreated control variant. 
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Rapeseed yield in 2019 in t.ha-1 

 

It is important to stress that despite the increase in yields compared to the control variant, 

there was no reduction in oil yields on each variant. On all variants monitored, oil content 

was 41 %. The oil content of rapeseed depends on the number of seeds in each panicle, 

the number of panicles per plant and the number of plants in a given area. In order to 

achieve good grain quality with the desired oil content, it is necessary to maximise the 

photosynthetic activity of the plants. We are back to square one. Here the establishment 

of the crop and the sowing rate per unit area in times of unsuitable moisture conditions. 

When each stronger plant takes both moisture and water at the expense of weaker plants. 

nutrients and the necessary reduction in yield. In the event of drought with lower sowing 

rateswe get the same yield, but we save on inputs. 

 

A complex living ecosystem based on production, soil structure, nutrient supply and water 

supply is the cooperation of the different communities of organisms in the soil, in symbiosis 

with supply of building materials, energy and nutrition through plants. In order for this 

system to function, it needs as much time as possible to work without excessive 

disturbance, tillage. Often repeated, excessive mechanical intervention, laboriously 

created soil structure destroys it. The way the soil is cultivated has an impact on soil water 

management and soil aeration. This is another important factor that affects the growth and 

development of the plant and the subsequent quality of the grain. Soil disturbances 

structure and uneven moisture management already affect most crops grown today and 

crops not only in the Czech Republic. The problem is now global. But it is not unsolvable. 

We need to bring the soil back into its natural balance. To bring the whole farming system 
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into harmony of life. Let's not forget that we humans are also part of the cycle of life and 

our actions we can and do make a difference. 

 

Effective solutions 

The need to put basic soil processes in order is clear, but how to ensure this is not at all 

complicated. Knowing how to use nutrients from sources efficiently is essential for the 

nutrition and fertilisation of all crops produced on the farm, and not just for economic 

reasons. Even industrial nitrogen fertilizer is only acceptable to plants in soil solution 

(Zahora, 2017). Main reason and one of the foundations of a sustainable land 

management system is to reduce the chemical load on the soil environment and to restore 

soil biological activity as the basis for soil fertility and profitability of cropping systems. 

Then our basic and most important means of production, SOIL, will repay us with the 

ability to eliminate the negative impacts of climate change, good yields and profits from 

agricultural production. In recent years, the use of soil conditioners has become more 

widespread - biostimulants to improve the mineralisation of plant organic residues, 

increase the activity of soil micro-organisms, improve soil structure and thus improve the 

water regime in the soil. These products are of particular importance where farming is 

carried out without livestock production. Their results, particularly in recent years, confirm 

these benefits. 

 

Let's find the reserves hidden in the soil! Where? In access. Prevention is a basic 

prerequisite, or elimination of the negative effects of climatic conditions, in the form of 

quality care for soil structure. Not to mention the fact that current non-structural degraded 

soils need not only one season, but a new management system for recovery. And that 

takes time. However, this approach requires a change of approach to the soil and often 

technological changes that respect the current soil and climate conditions. All the reserves 

hidden in the soil can be found if we start to see the soil as a balanced ecosystem - a 

living organism whose performance depends on a balance of biological and chemical 

processes, i.e. its state of health. Similarly, in the context of humans - if we are healthy, 

have a balanced diet and live well, we perform well at work. Let's find a simple system to 

bring the natural biological processes in the soil to the highest balance, the soil-plant-

atmosphere symbiosis, along with natural adjustment the fertilizers produced to return the 

soil to its natural fertility and to improve, through a systemic approach, the results of 

farming that is nowadays described as sustainable. However, operational solutions with a 

short-term effect are somehow closer to us. Intensity of repetition of extreme weather 

events, however, will force us to look for solutions based on both soil moisture 

conservation (soil water management) and water management in crops. 
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Principles for restoring soil life and improving soil water management: 

- Use technologies with reduced tillage intensity, 

- maintain vegetation on arable land, preferably throughout the year, 

- rotate the target crop with a species-rich intercrop mixture, 

- preferably leave above-ground biomass of intercrops and post-harvest residues on the 

surface, or the following should be left to 10 cm, supply nitrogen to the soil via nitrogen-

fixing plants, promote soil biology through soil biostimulation or the inclusion of intercrops 

together with the use of biostimulation. 

 

Prospective impact and benefits for practice: 

- Increased productivity and area of efficiently cultivated land for cropping systems, 

- reduced negative environmental impact through reduced inputs (pesticides, fertilisers, 

energy and water), 

- richer soil biodiversity for higher soil fertility, better control of pests, diseases 

and more effective protection of groundwater and surface water, 

- higher incomes for farmers with lower economic risk, 

- supplying the market with healthier food and feed. 

 

Conclusion - the vision 

Let us always bear in mind that the Czech Republic and Slovakia are the roof of Europe 

and from thisroof all the water flows off. It is up to us how we can adapt the surface of this 

roof so that all the water does not leak over the border. And certainly neither Brussels nor 

the populist rainwater harvesting programmes will not solve it. A universal solution for 

managing water in the soil does not exist. However, the need to improve soil structure and 

the water-air regime of soils has already become a vital need. Without water, this will not 

work, and if we want to maintain agricultural intensity we must start looking for solutions 

to conserve water in the soil. Through programmable weather and and full-scale irrigation 

is not going to do it either. So what we need to do is to start intensively about the structural 

condition of the soil to be able to withstand extreme weather events in recent years. 

Mastering the issue of soil water conservation is essential for success, because where 

there is water, there is life. Let us find it in each of us, in our conscience, what is a priority 

for us, whether we follow our eyes or our hearts. The soil is our greatest wealth, as both 

in the present and in the future. Above all, this whole system should lead to sustainable 

land management, stopping the processes of soil degradation, reducing the chemical load 

on the environment and food chains, improving biodiversity and water management in the 

soil and landscape. This will enable farmers to improve nutrient use, protect plants more 

effectively and maintain production while improving the profitability of production. 

Humanity has shown respect for the soil since the earliest civilisations. At that time, man 

saw the soil or the soil and the earth as a firm basis of anchorage and attributed its 
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permanence, permanence, immutability, fidelity and was ready to lay down his life for it. 

Mother Nurturer, Mother Earth. With the advent of modern times, however, modern man 

has made the soil...material, substance, building plot, means of production and 

commodity. So the soil – Mother -Mother of the Earth - the giver of grain, became a rickety 

boat, threatened by man – irresponsible pilot. "If you forsake me, I shall not perish. If you 

leave me, you will perish! 

 

 


