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Field conditions. Current technological practices and access to agricultural 

land are in largely still inadequate to current soil and climatic conditions. The cause of unstable 

yields in Slovakia and the Czech Republic is the deteriorating condition of soils, caused by the 

long-term decline in soil carbon stocks and the associated low biological activity in the soil profile. 

Closely related to this is the deterioration of both physical and chemical properties of soils, 

impaired water and air regimes and declining levels of nutrient availability. If the farmer, for whom 

the soil should be the main production does not begin to look at the soil and its degradation in this 

way and see the need to remedy it, the objectives of their business plans cannot be expected to 

be achieved. Every farmer must be able to decide for his land what care it needs in relation to 

production to ensure self-sufficiency in healthy food production but also profitability production on 

their own farm. The aim of this lecture is to show the possibilities and to confirm the solution of 

soil conservation technologies for improving soil management in practice. Plant roots in 

cooperation and symbiosis with micro and macro-organisms are the best structure-forming 

agents. Agricultural practice does not sufficiently recognise this fact and the structure forming 

effect of active soil biology is not or only very little exploited by soils. Most rely on coarse 

mechanical force. We can improve the condition of soil structure by supplying organic fertilizers, 

not only manure, slurry, or compost, but especially by using intercrops for green manuring, 

including the inclusion of leguminous crops in the field cropping system or the inclusion of soil 

biostimulants. However, the key is 'biological soil treatment' rather than mechanical processing. 

 

Introduction 

Although more than 90 % of the world's population depends on land for its nutrition, we 

do not treat land responsibly. The fact is that 1 billion people, about 1/7th of the world's 

population, suffer from food shortages. This is mainly due to the availability of sufficient 

land of agricultural land because the potential for agricultural production is logically limited. 

Drylands cover 42 % of the Earth's land surface. Ongoing Climate change is exacerbating 

the situation. Up to 35 % of the world's population, which is becoming increasingly 

vulnerable as a result of water scarcity. According to projections Organisation for 

Economic Co-operation and Development (OECD) projections, by 2030 an increase in 

the area of agricultural land from the current 40 % to 50 % of the land area land surface, 

probably at the expense of forest ecosystems. Inputs to soils in the form of nutrients will 

2050 and agricultural production will have to increase at least by 50% to feed a growing 

world population (the current EU trend in nutrition and conservation of field crops in 

particular is then completely illogical). The need to increase agricultural production 

requires a breakthrough as fundamental as the Green Revolution in the 1960s. and in the 

decades to come is a huge challenge for all of all the groups involved, including the largest, 

which is the food consumer, i.e. the entire world population. Consistent protection of the 

basic means of production - land - is then a necessary but not sufficient condition. 

Anchoring soil protection in legal systems is one of the few tools that can to protect soils 

relatively effectively. The primary focus needs to be on education and awareness-raising, 

which shapes people's relationship with nature and, by extension, with soil. Defining 

specific and enforceable instruments for its protection are, however, a necessity. 
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For EU farmers and consumers, the new Common Agricultural Policy 

and in particular the Farm to Fork and Biodiversity strategies, two key milestones of the 

package Green Deal, a series of restrictions and measures that will be needed in the near 

future implementation in the short term. The measures will possibly have a positive impact 

in consumer groups, However, the restrictions will certainly have a negative impact on 

primary agricultural production, and it is not certain, whether they will have a positive 

impact on the environment as a whole. These strategies are broad policies that will have 

an impact on the agricultural sector in a number of ways. This includes targets (which 

politicians say are low) such as earmarking 10 % of agricultural land out of production, a 

20 % reduction in the use of chemical fertilisers, a 50 % reduction in the use of chemical 

fertilisers, a 50 % reduction in the use of chemical fertilisers. Reduction in the use of 

chemical pesticides, farming 25 % of agricultural land inorganic regime, and a 50 % 

reduction in antimicrobial use for livestock. 

The potential impacts of this global agricultural strategy are so far only being studied by 

the US Department of Agriculture (USDA), while the European Commission is examining 

the impact of the new approaches has not yet been addressed. Sustainable land 

management will not be possible unless we radically change our approach to land itself. 

And change does not mean new machinery, more efficient seeds or super fertilisers or 

pesticides. It means that we start looking at the soil as a living organism and treat it as 

such. 

Soil degradation has been presented for several years as a key factor in the decline of 

soil fertility. We have analysed and described in detail all the possible impacts on soil 

properties, but effective solutions to the degradation processes have not been defined 

and implemented to halt the degradation and improve the quality of the soil environment. 

If the measures practiced so far were effective, then we would not have to talk about the 

low water retention capacity of our soils today. As well as damaged soil structure, soil 

compaction or a decline in humus content and low soil biological activity. 

Sub-measures of the problems associated with soil degradation do not solve them and 

therefore, in many cases, land management without subsidies is unprofitable. Impaired 

biodiversity is a concomitant phenomenon in most of our fields. Over the past 12 years 

we have excavated around a thousand soil profiles from the Ukrainian border to Plzen. 

You could count on your fingers how many probes we have found macrosensory of soil 

life. And even in the soil, one important rule of nature applies - where you can't see macro 

edaphon, there is not enough soil micro edaphon. In this situation, then the field becomes 

a substrate for hydroponics. Statistics show that we are on the European average in 

fertiliser consumption and in pesticide consumption we are half to two thirds below the 

European agricultural leaders. This is positive news for European officials and for peace 

of mind the souls of our representatives in the European Commission. The reality is that, 

of the applied fertilisers, especially nitrogen fertilisers, 40 % to 50% are washed into 

groundwater or fly away into the air. In other words, if we were to change this situation 
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and start applying technologies that ensure a nitrogen recovery rate 

of 90 %, then we do not have to worry of the dose reduction measures that are coming. 

Yes, we have reserves here too. 

 

The reasons are clear: 

prolonged inadequate intensity of soil loosening (in some places up to 4 times driving over 

the field after harvesting pre-crop), - decline in soil carbon stock and associated poor 

biological activity in the soil. 

The dry and dusty surface of the fields from the spring was not because there was a lack 

of rainfall in winter. After the winter it was soil moisture was plentiful despite the lower 

winter rainfall. This was because there was still subject to decades-old agronomic 

practices and not adapting to new conditions. We have to "open up" the soil in the spring 

so that it warms up more quickly. Yes, it will warm up, but but at the same time it dries out. 

Drying is directly proportional to the number of operations and the depth of cultivation. But 

what when the precipitation doesn't come? We sow into dry soil and wait nervously for it 

to rain. Last spring 2021, non-standard temperature patterns, especially at night, add to 

this, so that germination and the emergence of crops has been very uneven. 

 

Carbon is the fuel for life in the soil 

The carbon footprint is also another bogeyman in agriculture and across the global agri-

food complex. And it's not just because of displacement huge volumes of raw materials 

and food across the planet. It is also about the fact that, thanks to the poor quality of 

commodities and inappropriate processes for processing them into food, 30-40 % of of 

these often predatory, high value-added products to the rubbish bin. At best in the better 

case, they are then turned into compost or biogas. 

 

If we all focused on quality, then we would have good quality and healthy soil on which 

we produce good quality and healthy feed and food, and then we have a chance of a 

better quality and healthier life. Then we could make a significant cut from the 30-40 % 

that we know we are throwing away. And that is the main guide to reducing the carbon 

footprint of food chains. 

Agriculture is one of the biggest consumers of diesel. In the average farm consumes, per 

hectare of land, more than 100 litres. And we are back to square one. Diesel consumption 

increases in direct proportion to the degree of soil degradation. In our experience, if we 

bring the soil to an optimum state, then we can ensure production in the field with 80 litres 

per hectare and often less, depending on soil type and the crops grown. So, we have 

considerable margins here too. 

 

Globally, the soil contains about three times more carbon than is contained in the 

atmosphere. This carbon is mainly in soil organic matter, which varies from decomposing 
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organic residues on the soil surface to humus substances bound in 

the soil to clay minerals. Soil organic matter is continuously decomposed by soil 

organisms and the resulting carbon dioxide is released into the atmosphere. The amount 

of carbon dioxide thus produced released from the soil is about ten times greater than the 

amount of carbon dioxide, that is produced by the burning of fossil fuels. In addition, soil 

organic matter and its decomposition can significantly affect the production of CO 2 and 

other greenhouse gases, it also affects the soil organic matter also influences a number 

of other soil properties, such as pH, thermal regime or the ability to retain water and 

nutrients. 

 

When we change the way we use and process the soil, the content of organic matter in 

the soil. The inappropriate application of tillage, but also other intensive practices 

cultivation of the soil can lead to significant mineralisation of organic matter in a similar 

way. 

Other changes may have the opposite effect on soil carbon accumulation have a positive 

effect. For example, the correct use of intercropping, growing perennial forage crops on 

arable land, the use of manure, the transition to soil conservation technologies, the use of 

soil biostimulants that increase biological activity in the soil and in some cases a change 

crops. This ability to accumulate carbon in the soil is not entirely negligible. Thus, it is 

possible in soil can store up to several tonnes of carbon per hectare per year. Of course, 

carbon accumulation cannot continue indefinitely, every soil has its limit. For the vast 

majority of our agricultural and forest soils, however, we can expect that they are not fully 

saturated and there is potential for further carbon accumulation. If we were to assume that 

we could increase the carbon content of these soils by 0.05 % per year (i.e., about 1,500 

kg/ha/year), we would reduce CO2 emissions.  

 

Carbon from the farmers' perspective.  

Carbon is one of the building blocks of soil organic matter (SOM). See one hectare with 

an optimal soil structure and without soil compaction, there are about 3.0 to 3.5 thousand 

tonnes of topsoil, taking into account a depth of 20-25 cm. At 1.5 % organic carbon (Corg), 

this is about 50 t Corg/ha, i.e. about 100 tonnes of organic matter per ha. Of this, about 

10 %, i.e. approx. 10 t/ha of living organisms, excluding plant roots. This is equivalent to 

the weight of 15 cows, which is 22 LU. This group of living organisms includes fungi (5 

t/ha), bacteria (2t/ha), actinomycetes (2 t/ha) and animals (1 t/ha). The main part of the 

POH (about 90 %) consists of plant roots and the non-living part of soil organic matter. 

Here includes dead plant residues (loose surface chaff, root hairs, fallout leaves, ...). Then 

dead bodies of animals, micro-organisms, excrements and leachates animal excrements, 

residues from organic fertilisation in various stages of transformation mixed with mineral 

fraction. Humus, as the stable fraction of this part of the POH, is represented by 60-80%. 
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Its decomposition time is calculated to be decades to centuries, if the 

supply is not disturbed easily of the decomposable component of the POH. 

Approximately 4.0-4.5 t of organic matter (OL/ha) decomposes in the soil annually, 

depending on the climatic conditions and also the "point of view". Within the internal soil 

cycle, this can be as much as 2x more. To maintain the carbon balance, the soil's 

productive capacity and the level of its biological 

The decomposed amount of primary organic matter must be continuously replaced. 

Primary organic matter is the labile part of the POH. Its decomposition time is calculated 

in days, months to years and is influenced by the way the soil is managed, in particular by 

the range of crops grown crops, fertilisation and, above all, the way the soil is worked. We 

measure by analytical methods the content of primary organic matter in the soil and its 

quality. Organic matter is the main source of food for soil micro-organisms. The optimum 

ratio C:N in the organic matter mixture is 25:1, because 2/3 of the carbon in the soil is 

respired; and the resulting C:N ratio is reduced to 8:1, which corresponds to the ratio of 

these elements in the micro-organisms. Roughly 2.0-2.5 t OL/ha are replaced by plants 

with root exudates, residues and uncollectable post-harvest residues such as stubble, 

chaff, chaff, ear spindles, empty panicles and other plant parts according to species and 

purpose of cultivation. Return of organic matter to the soil by plants is difficult to quantify 

but may be tens of percent of the total amount of carbon assimilated by the plant. 

 

Good to know 

- Soil organic matter represents the world's largest terrestrial carbon source 

- Humus is 58 % carbon 

- The organic carbon content of our agricultural soils ranges from 1.5 to 7 %, (average 2 

- 3 %) 

- The humus stock in the soil profile ranges from 50 to 800 t per ha (average 100 t per ha) 

200 t.ha-1 

The humus substances and their presence in the soil then lead to a high nutrient uptake, 

which is 6 to 7 times higher than, for example, clay minerals (these are characterised by 

a large surface area which can bind significant amounts of nutrients and other substances) 

and thus have a direct stimulating effect on plant growth. In addition to humus, up to 30% 

of the organic matter is made up of polysaccharides (which predominate and play an 

important role in the formation of soil aggregates), organic acids and substances of a 

protein nature. 

 

Carbon to nitrogen ratio for different crop species 

The key to understanding the management of soil cover and the decomposition of plant 

residues is to understand the ratio of carbon to nitrogen in a given organic material. 

Situations will arise in crop rotation, when it is necessary for plant residues to decompose 

quickly and disappear from the field, and sometimes vice versa remain as long as 
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possible. Soil micro-organisms use carbon as a source of energy and 

for their life. They need a C:N diet of 24:1, and the closer the ratio of post-harvest residues 

to this ratio, the faster the microorganisms will consume it and the less time the soil surface 

covered. In general, the more advanced the growth stage of the stand, the higher the C:N 

ratio it has and the longer it will take for its organic matter to decompose and, conversely, 

the narrower the ratio, the faster the plant residues decompose. This ratio is also related 

to the amount of nitrogen available to the subsequent crop. A crop or intercrop mixture 

with a ratio of C:N ratio greater than 24:1 are slow to decompose and slow to release 

nitrogen, which can lead to temporary deficiency until some microbes die and mineralise 

their bodies. Conversely, vegetation with a C:N ratio below 24:1 undergoes very rapid 

decomposition and simultaneous release of nitrogen into the soil. 

 

Loss of soil organic matter 

Soil organic matter loss, called dehumidification, occurs when soil organic matter loss is 

significant exceeds the input of its primary sources. Organic matter entering the soil is 

accumulates only 10 to 30 % in the form of organic carbon during decomposition. The rest 

carbon is ashed, released as CO 2 to the atmosphere. Dehumidification can be caused 

by many factors. Increased loosening and aeration of the soil, together with deeper 

ploughing of the subsoil during intensive cultivation slows down the process of 

humification of organic residues and accelerates the process of mineralisation. Excessive 

aeration and consequent increased mineralisation of organic matter ploughed meadows 

and pastures also suffer. In order for the biological ecosystem called "soil" to work 

properly, it is necessary to multiply increase the supply of organic matter (e.g., plant roots 

of intercrops, soil biostimulants, organic fertilisers) and reduce the intensity of mechanical 

soil processing. 

Create peaceful conditions for the work and reproduction of myriad populations and 

numbers of soil organisms. Under these conditions, this living ecosystem can stabilise the 

soil structure, improve metabolism, increase, and maintain the water capacity of the soil 

profile. Mechanical solutions to meet the biological needs of the soil do not exist and will 

never be effective. 

 

Sustainable management approaches 

The first thing is to recognize and acknowledge that the soil is home to a soil food web 

that has certain requirements, of course. The right home provides its inhabitants with 

protection, water, and food. The ideal environment for soil organisms involves the least 

disturbed soil possible, continuously covered by plant growth or plant debris and as many 

different species as possible of photosynthesising plants. Therefore, in order to return the 

soil to its full functional capacity we must nature and its laws as much as possible. Our 

task should therefore be to create ideal conditions for soil micro-organisms, which can 
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then thrive, build good soil structure, convert organic matter into 

humus and cooperate with plants. 

Growing intercrops and keeping as much post-harvest residue as possible on fields is key 

to soil recovery because it is both the most economical and the most practical solution. 

Intercropping protects and nourishes the soil. Other methods for soil restoration and soil 

organic matter, its biological component, structure and functionality through the 

application of manure, compost or other carbon source are costly or not so practical - 

these options are mainly suitable as complementary. 

Intercropping is appropriate in a situation where your economy relies on intensive tillage 

or there is a period in your system when the soil is bare, or when your main crops are 

under pressure from weeds, diseases or pests. In this case it is advisable to include the 

use of multi-component intercrop mixtures. 

 

Intercropping and cover cropping systems 

The soil provides the plants with everything they need, but at the same time there is 

symbiotic activity micro-organisms. So, it is not the soil that creates the plants, but the 

plants create the soil. Here is a very important to study the relationship between the 

different plants, the plants and the soil and the surrounding natural influences. 

Plant production is a complex system, the perfect knowledge of which is the basis for the 

specification and subsequent provision not only of production but also of non-productive 

functions The effective provision of both of these functions in agricultural production is 

conditional on new agrotechnical practices and approaches that allow both the desired 

yields and quality of crop products, as well as the preservation and conservation of natural 

resources. For example, intercropping is a very important and integral part of these new 

agrotechnical approaches in arable land management systems. 

Intensive chemical and mechanisation inputs are essential in monoculture, this dogma still 

prevails today. This exposes the soil to heavy mechanisation, wind, sun, and rain. At 

cultivation of these monocultures, we expose the soil mainly to erosion. We should 

concentrate on the soil-plant-food nexus. Industrial agriculture is literally obsessed with 

huge inputs of chemical fertilisers and pesticides, often unnecessary use of synthetic 

nitrogen, because without it crop production would be much lower, dogmatically often by 

more than half. No less dangerous are the leakages and leakages of pesticides in the soil 

with the declining number of soil organisms whose activity would otherwise help to break 

down these pesticides naturally. Natural processes - biology and soil life - are increasingly 

being replaced by unnatural chemistry. 

Covering land with intercrops is now a proven and effective solution, but it is not possible 

to improvise on it. Its application requires experience and competence. Contains several 

significant changes to established farming practices. 

Intercropping is not limited to mineral sinks and soil protection. They are the basis for 

productive and environmentally friendly stands. When properly incorporated in crop 
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rotations, they allow nitrogen production and increase soil organic 

matter, help biological protection against pests and diseases. And they also help in the 

fight against weeds. To include intercrops in a management system means investing in 

soil quality and production, protecting the environment, and saving you money at the same 

time. Intensive soil cultivation has caused a biological holocaust. If we stopped 

aggressively into the soil and let the plants work, it will take some time for this holocaust 

to stop and the biology in the soil to be restored. 

However, here too we must take into account the optimisation of soil processing 

operations and what the depth of tillage and the number of operations and the intensity of 

cultivation. Main crop residues, intercrops, but also manure, slurry, or compost and 

digestate, should be easily mixed with biologically the most active surface layer of soil, 

but do not mindlessly knock it into the bottom of the furrow to a depth of 25-30 cm. 

Mixing organic residues and fertilisers with the biologically active soil will kick-start the 

mineralisation process, in which aerobic soil bacteria, fungi and fungi. In this environment, 

the decomposition of these residues continues through a process of humification which, 

after over a prolonged period of 3-5 years has a positive effect on increasing the organic 

soil organic matter and its quality. Structural soil allows us to reduce the number of working 

tillage operations, as well as reducing the need for deep loosening or scarifying. It also 

means a reduction in diesel consumption, a reduction in the need for draught power and 

labour, and at the same time a significant improve the working quality of machines and 

tools.  

 

Organic matter: an investment 

When intercropping is properly selected and cultivated, increasing plant biomass reduces 

losses elements caused by weather (leaching, drainage, dissolution) or by the way labour 

(intensive cultivation, soil acidification). 

Biomass production increases mineral reserves for the crop. This increase in stocks, 

together with an increase in recycling cycles (the interaction of several side-effects of 

intercropping and its residues) make it possible, over a period of several years increase 

the amount of minerals available to the vegetation without adverse effects on the 

environment. 

 

Intercropping and water management 

The plant is continuously siphoning off the water it needs to create biomass and survive. 

Therefore, intercropping left too long can negatively affect the water potential of the 

following crop. 

This happens especially if the soil (deep, clayey, or chalky...) has a high retention capacity, 

where the water supply is only slowly refilled. 

In such situations (quite rare) it is essential to dispose of the cover crop in good time. On 

the other hand, in shallow clay soils with little clay, the reservoir can be quickly refilled. 
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Intercrop can thus be left longer. It will use up the rainfall that would 

have been washed away anyway without jeopardising the water supply for the next crop. 

However, the water balance is not always straightforward. Vegetation limits evaporation 

and at the same time increases water uptake, infiltration, and retention. 

The parameters that come into play are many and often conflicting. It is therefore 

necessary to choose the appropriate strategy given the pedoclimatic context of the parcel 

and the objectives pursued. 

 

Produce maximum biomass 

A combination of several species chosen on the basis of their complementarity will help 

the development of positive competition between plants. 

This will translate into more biomass and associated benefits. The biomass will be greater 

if the mix contains leguminosae which, when reorganised the available nitrogen in the soil 

can meet the needs of the crop and at the same time produce biomass. From a practical 

point of view, it is necessary to respect the correct proportions of the individual seeds and 

to mix more than four species in order to avoid competition between the plants 

themselves. 

 

Utilise the full nutritional potential of the soil 

Different species make better use of the total water supply. As each plant specifically 

selects nutrients and develops biological activity in its own way, more elements will again 

integrate into the soil. 

 

Improve soil structure 

Develop root biomass. 

Mixtures encourage competition between roots, this leads to deeper and more complex. 

Structuring High water consumption in late summer will improve fissure (clay spacing 

caused by drought) When the stand is destroyed, it leaves a root network in the soil that 

will be used by the crops. 

Reorganisation of the soil structure 

Many years of heavy machinery passes and deep ploughing lead to a horizontal 

reorganisation soil with separate compacted layers. For good water absorption, root 

growth and nutrient circulation in the soil, it is necessary to establish a natural vertical soil 

structure. Reorganisation of the soil structure must be created primarily by cover crops 

which: 

- break up compacted parts with their roots, 

- supply nutrients by photosynthesis, 

- supply organic matter to the soil. 

Restoring a good soil structure is a daily and long-term affair. 
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Recommendation: 

It is important to avoid agricultural interventions during the wet season and to take into 

account as much as possible the least weight of machinery working in the field to minimise 

the risk of soil compaction. 

 

Establish permanent ground cover: The soil must be constantly covered with plants. 

Every day unprotected soils evaporate water more rapidly, erode, destroy biological life in 

the soil and increases the risk of weed growth. 

 

Recommendation: 

- Sow cover crops immediately after harvest to take advantage of the moist soil and long 

warm days suitable for growth. 

- Care for cover crops with the same care as the main crop. It is an investment in the 

future. Only a well-managed investment yields good results.  Create mixtures of at least 

5 crops. Each has its own characteristics, which will give maximum use of the ground 

cover, root work and biomass production. 

Diversity also promotes better results under extreme weather conditions. 

- Include at least 50 % leguminous crops in the mix. These have the ability to fix airborne 

nitrogen into soil and make it available to succeeding plants. They are also excellent for 

supplying nutrients to cover crops 

- Dispose of cover crops at flowering. This is when plants are most vulnerable and can be 

easily destroyed by rolling, shallow incorporation into the soil, or preferably by freezing 

(depending on depending on the type of plant and the nature of the intercrop mixture). 

Ensure stand development under all conditions 

 

Introducing more than one species at the same time limits the risks involved: 

- Weather (in different years, certain plants will develop better than others) 

- Soil type and fertility (brassicas will be dominant if nitrogen is available and 

leguminosae will be more pronounced in the opposite situation) 

- With pests (slugs, grubs, aphids, and other pests may attack a particular one more plant 

and leave others alone) 

- With previous defoliation (some plants may be damaged by residues herbicides)  

- There is no mechanical pathway for sustained provision of biological functions soil!  

- Plant roots process the soil for our benefit! 

- Biodiversity of soil life heals the soil! 

- Soil water management improves dramatically! 

- The availability of nutrients from soil and applied fertilizers increases! 

- The structure of soil aggregates is stabilised! 

Biomass quality - C:N ratio 
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The efficiency of N release from intercropping is determined by a 

number of factors, including the timing of incorporation, 

the rate of mineralisation, and also depends on the properties of the organic matter. N is 

fixed in intercrops until the end of their growing season. It is then released by 

mineralisation for the following crop. 

 

Fertilisation strategy: The aim for quality fertilisation should be to keep the nutrients in 

the soil in a form acceptable to the plants, avoiding losses of nitrogen and other nutrients, 

e.g., by leaching. 

 

Recommendation: 

- More than half of the nitrogen taken up by the plant comes from soil organic matter and 

not from the fertiliser supplied. 

- The organic matter content of the soil promotes a regular supply of plant residues and 

support microbial activity. 

- Microbial nutrition and mineralisation is aided by soil rooting leading to remediation soil 

structure and aeration, leaving post-harvest residues on the surface or the use of green 

manure. 

- The correct ratio of nitrogen to phosphorus used by plants is 2:1 to 4:1, this will ensure 

primarily by micro-organisms and fungi in cooperation with plants in symbiosis with 

bacteria capable of fixing nitrogen from the air. Manure can be partially replaced by 

granular fertilisers containing hen or pig manure. 

- When switching to direct sowing technology, the N fertiliser rate needs to be temporarily 

redistributed, due to the increased consumption by micro-organisms and the slower 

limited mineralisation, this investment will be recovered in the following years. 

 

How to choose the right intercrop 

Diversity of cultivated species is the most underestimated and least used practice in soil 

restoration. The easiest option to increase the diversity of plant species in your farm is to 

incorporate intercropping. The next step is to grow more component mixtures, which are 

much more effective than single-species mixtures. This is by each plant species has a 

specific chemical composition of its root exudates, which are suitable for certain groups 

of soil micro-organisms and the wider the food supply the more diverse the soil life is, 

diversity in the soil is therefore due to diversity above ground. 

Greater species diversity of cultivated plants also increases the overall plant mass and, 

among other things also maximises the uptake of energy from the sun. 

 

Choice of species 

Before intercropping, it is necessary to determine what is required of the crop. This is 

limiting the impact of erosion, breaking up soil compaction, combating disease, binding 
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airborne nitrogen, longer term nutrient fixation in the form of organic 

material or the rapid decomposition? When choosing the type or types of intercrops, it is 

also essential what the main crop in the rotation follows. If a multi-component mixture is 

proposed intercrops, it is advisable to include leguminous, broad-leaved and other, mainly 

broad-leaved species, it is desirable to have a component from each group in the mixture. 

Thus, when forming an intercropping mixture, it is essential to combine species that are 

fast-emerging and limit competition from weeds with those that are primarily involved in 

soil structure and nutrient enrichment of the soil. 50 % of the mixture should consist of 

leguminous plants capable of fixing airborne nitrogen. The rule of thumb is to combine at 

least 5 species of intercrops in the mixture to create a balanced functional mixture. 

 

Importance of clover crops as ameliorative crops: 

- they are deep-rooting - thus creating a structural soil with plenty of pores 

- this creates spaces for further growth of plant roots and the development of soil micro-

organisms, which have easier access to nutrients.  

- high root mass content which remains in the soil 

- they obtain nitrogen by fixing with Rhizobium bacteria, so they last longer in dry 

conditions to grow longer. 

 

Choice of sowing practices and weed control. 

intercropping, it is necessary to know the advantages and disadvantages of each type. 

 

Recommendation: 

- Sow intercrops at the same time or shortly after sowing into the main crop, and the 

herbicide treatment strategy for the main crop should be adapted accordingly. 

- Short-term intercrops should be sown as soon as possible after the main crop is 

harvested in order to create as much as much biomass as possible and to limit competition 

from weeds. By producing high quality green matter, we will ensure a reservoir of nitrogen 

and simple sugars to support soil organisms and nutrition of the subsequent crop (they 

support the decomposition of post-harvest residues and supply starter nutrients). 

- Intercrops are used before very early spring crops. They protect the soil well, and we 

can afford a greater variety of species in the mix. The mixture is more flexible in 

composition and term sowing date. It produces enough carbon to protect the soil and 

produce good quality organic matter. 

By using more species, we ensure diversity in both root and above ground matter. The 

aim is to the crops die out. 

- Long-term intercrops are used before later sown spring crops such as corn, sunflowers, 

and soybeans (also suitable for StripTill technology). They create both biomass and long-

term ground cover. 
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It is possible to combine both spring and winter forms of intercropping 

followed by spring desiccation or mechanical disposal. The aim is to create sufficient 

biomass and ground cover from autumn until spring. You can use simple mixtures, but 

also mixtures with a high proportion of components. 

Intercropping must be taken into account already when choosing and timing the herbicide 

treatment of the main crop, functional intercrops create good competition against the 

spread of weeds in intercropping period. 

Shallow tillage and p methods reduce the weed seed bank in the soil and allow herbicide 

to be omitted altogether in the case of intercropping, weeds are sufficiently suppressed 

by undersowing. 

 

Sowing intercrops 

The most important thing about sowing intercrops is that they are sown as soon as 

possible after the main crop has been harvested, preferably within 48 hours. The most 

suitable method of establishing the crop is direct sowing without previous soil treatment 

or, alternatively, only very shallow cultivation to a depth of sowing. When direct drilling into 

stubble, for better drill performance and better emergence a higher stubble (15-25 cm) is 

preferred, which at the same time provides shade and, above all limits the wind speed at 

ground level, which is one of the main factors in evaporation. Early sown intercrops make 

the most of the long day, the sum of temperatures, soil moisture reserves moisture, 

summer rainfall and also the nutrients released during summer mineralisation for biomass 

formation. In the case of delayed sowing, it is advisable to carry out sub-fertilisation for 

weed and weed control only after just before. 

 

Termination of the crop 

Intercropping can be terminated chemically by herbicide application, mechanically by 

rolling by cutting rollers or mulching, by frost-freeing during the winter, or by grazing with 

cattle. Intercrops nurture the soil structure with their roots and create channels where 

water into the soil. Therefore, when disposing of them, it is ideal to choose only shallow 

surface incorporation of their biomass or only frost treatment (mixtures of frosted 

intercrops before spring), because ploughing or deeper soil cultivation will destroy the 

work done by the roots and soil organisms. Crimper rollers work quickly, cut the fragile 

material easily and ensure its contact with the soil, which quickly starts the decomposition 

of the organic matter. In the soil the channels left by the roots of intercrops and worms 

remain intact, thus better use of rainfall and at the same time the soil surface is protected 

by the plant matter. Another option is intercrop mulching, which is more time and energy 

consuming, but most of the mass remains on the surface where it also protects the soil, 

and the soil organisms provide decomposition and mixing with the soil. Possible 

incorporation of intercrops with disc tools (ideally 5cm max 10cm) is quick and ensures 

good mixing of the green matter with the top layer soil. However, intercrops can, if used 
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correctly, gradually replace mechanical tillage when establishing a 

main crop stand, and then the technology can be selected direct drilling. 

 

How to do intercropping with success? 

Experimentation is the key, as different species suit each environment. Vote intercrops 

with regard to their position in the rotation, the length of the main crop's intercropping 

period of intercrops, their growth rate, C:N ratio and rate of decomposition and nutrient 

availability, sensitivity to frost resistance, phytosanitary effect and ability to suppress 

weeds. Plant roots work naturally, this uniqueness cannot be replaced by working iron. By 

intensively cultivating the soil, we have literally caused a biological lockdown. When we 

stop aggressively interfering with the soil and letting the plants work, it takes time to this 

lockdown stops and the biology in the soil recovers. The basis for understanding the soil 

world is to focus on the interactions between the plant root, the living and non-living 

components of the soil. The intensity of their interaction directly affects biological activity 

of the soil, i.e., soil biomass, soil metabolism and soil carbon cycling, and the water and 

air regime. For soil micro- and macro-organisms reproduce, they need sufficient oxygen, 

water and food (energy and carbon). Plants and micro-organisms communicate with the 

soil environment through the rhizosphere. The plant roots secretions supply energy to 

bacteria, cultured fungi, and moulds and at the same time its growing root is also a source 

of carbon for other soil organisms. These activities take place at the tips root hairs, i.e., 

on surfaces up to 1 mm in size. Bacteria, fungi, and moulds release nutrients from organic 

and inorganic sources into the soil solution and this is how the macro and micronutrients 

are then naturally taken up by the plants. Of the total nutrients in plants, 95 % of the 

nutrients are taken up by the roots in the soil solution. 

 

Live roots throughout the year 

Keeping living roots in the soil, i.e., continuous cultivation, is important because living 

roots feed the soil microbes, which in turn promote plant growth. This maximises the 

possible supply of carbon to the soil, in the form of various plant metabolites. This process, 

however, only works if the plant photosynthesises above ground. This is the only way that 

the primary energy of the sun in the form of carbon compounds reaches the micro-

organisms through the roots and into the soil. It is therefore there is a need to keep the 

period when no vegetation grows on the plot to a minimum. Plant roots, in cooperation 

and symbiosis with micro and macro-organisms, are the best structure-forming agent. 

Agricultural practice is not sufficiently aware of this fact and makes little or no use of the 

structure-forming effect of active soil biology. It relies only on gross mechanical force!"; 

"We can improve the state of soil structure by subsidising organic fertilisers, not only 

manure, slurry, or compost, but also by using intercrops for green manuring, including the 

inclusion of leguminous crops in the field cropping system. Here too however, we must 

take into account the optimisation of tillage operations, in terms of the depth of cultivation, 
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the number of operations and the intensity of cultivation. Post-

harvest residues of the main crops, intercrops, as well as manure, slurry and digestate, 

should be easily mixed with biologically the most active surface layer of soil, but do not 

mindlessly knock it into the bottom of the furrow to a depth of 25-30 cm. Mixing organic 

residues and fertilisers with biologically active soil to start the mineralisation process, 

which is primarily aerobic soil bacteria, fungi and moulds. In this environment, the 

decomposition of these residues is then continued by the process of humification, which 

after a longer time series of 3-5 years has a positive effect on increasing the content of 

soil organic matter and its quality. 

Cooperation of the different communities of organisms in the soil in symbiosis with the 

supply of building materials, energy and nutrition through plants is a complex living 

ecosystem based on production, soil structure, nutrient supply, and water supply. 

Therefore, in order for this system can function, it needs as much peace as possible to 

work without excessive disturbance, turning the soil (ploughing). Often, repeated 

mechanical interventions laboriously build up the structure soil is destroyed, and the 

recovery process starts all over again, but always from a worse starting position. 

The army of "workers" in the soil only needs a suitable working environment, sufficient 

building materials (organically stable substances), food and water to build the structural 

soil profile. And also, peace of mind. Peace to work and to reproduce. And not to fight for 

survival with the master of creation! Nature builds over the long term, gradually and 

continuously. 

But by mechanically working the soil, we are bringing the whole process back to the 

beginning. And why? Because we have decreed that the structure of the soil will be as 

and when we want it. It doesn't matter whether the soil likes it or not. 

That's why we keep breaking, crumbling, and turning the soil with "iron". Unfortunately, 

we don't respect that we can't bind with iron. We can move it, we can create more space 

(aerate), but we can't rebuild the soil structure! size and number of micro and macro pores, 

formation of fine-grained soil structure. This can only be done by and only soil organisms 

in cooperation with plant roots. But to build from rubble is a huge problem, and as we have 

more and more of it in the soil profile (increasing compaction) we need more and more 

powerful machines, and energy consumption (fuel) is increasing. However, these 

machines are heavier and better at "compacting, crumbling and breaking up", and so we 

are repeating the whole cycle. More needed power to take that mighty implement, more 

power is needed for the soil preparation operation. As much longer? Until we realise that 

mechanically using metallic inorganic tools we cannot build and rebuild an organic living 

system. Iron has never in the past and neither now "It doesn't mean we don't need to 

prepare the soil, but the technology must respect the condition of the soil, support 

biological activity in the soil and minimise the number of mechanical interventions in the 

soil ecosystem. 
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Biostimulation technologies 

Biostimulations are methods that use the support of natural biological processes to 

harmonise processes in nature. The biostimulants used in agriculture include various 

elements, compounds and micro-organisms that are applied to plants or soil to improve 

fertility, yield and production quality and tolerance to abiotic and biotic stresses. 

Particularly on farms with no livestock production solutions that can recover organic matter 

in particular are gaining in importance produced in the soil environment by plant roots and 

the macro and micro biosphere. 

 

Biostimulants in plant production are substances or products that affect the 

development of living organisms living naturally in the soil (soil biostimulants). They are 

also substances (plant or foliar biostimulants) which stimulate physiological processes in 

plants. Biostimulants thus support both the improvement of the soil environment and the 

growth and development of plants after their entire life cycle, from seed germination to 

maturity, in many ways, among them: 

- Increasing water use efficiency (improving water management), 

- increasing the efficiency of plant metabolism in order to increase yield and quality of 

production, 

- increasing tolerance and improving plant recovery under stress conditions, facilitating 

assimilation, transport, utilisation of nutrients and metabolites, 

- improving product quality parameters, including sugar content, colour, hulls fruit and 

flavour characteristics as well as the health status of the final products, 

- improving soil fertility, in particular by encouraging the development of soil communities’ 

micro-organisms and the development of the rhizosphere. 

 

Soil biostimulants are preparations containing substances that support soil micro-

organisms naturally occurring in the soil, which, when applied to the soil, stimulate the 

essential natural processes important for soil-plant communication and promote optimal 

growth and plant development. Soil biostimulants are mostly applied to the soil surface. 

They can be shallowly incorporated or applied at sowing to the seedbed area. 

Their primary role is to increase the level of functioning of the rhizosphere in order to 

improve assimilation processes in plants, increase water and nutrient use and improve 

resistance to both abiotic and biotic stress factors. The final and most important objective 

is always to achieve better yields and better quality of production. All this without 

depending on their fertilizer effect in the case, if they contain a significant proportion of 

essential nutrients. 

Soil biostimulants initiate an increase in biological activity in the soil very quickly after 

application. 

Consequently, on degraded soil, the physical properties of the soil are improved, in 

particular by improving soil structure, reducing soil compaction and improving porosity. In 
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the area of chemical properties, it is mainly an increase in the 

proportion of soil organic matter. Consequently, this means optimising the proportion of 

soil fractions to improve water and air regime. In the case of the use of soil biostimulants, 

the proportion of soil organic matter has been shown to increases mainly due to an 

increase in root biomass (up to 300 %) and an increase in the proportion of micro- and 

macro-organisms in the soil by up to 200 %. The application of soil biostimulants is a 

strategic solution. These products are applied to selected plots, irrespective of the crop, 

soil type or soil species cultivated, and are not limited by the management system or soil 

treatment. 

Their use is very simple and therefore requires no special technique. As it is it is possible 

to reduce the doses of conventional fertilisers when they are used, they do not require 

additional costs. These are compensated by a reduction in basic inputs. As farm 

management in the Slovak Republic still sees the use of soil bio-stimulants as an 

unnecessary investment, citing the fact that the soil is in rent and does not perceive the 

added value of this technology, we use the results of companies in abroad, especially in 

the Czech Republic. 

 

The benefits of rhizosphere stimulation 

It is primarily the improvement of the rooting depth of the soil profile. Closely related to 

this is an increase in root biomass, better branching and a greater density of root hairs. At 

the same time, the biological activity of the soil increases, especially the functionality of 

mycorrhiza, which is symbiosis of plants and cultivated fungi, where most of the 

metabolism takes place, and nutrient consumption. The result is then more available 

nutrients in the soil solution and better water utilisation. This also ensures a more efficient 

use of nutrients from applied industrial fertilisers and manure. Due to the lower nutrient 

losses, this also has a positive effect on environmental protection. 

Farmers achieve the best results when applying a biostimulants - a stimulator biological 

activity of the rhizosphere when sowing under the heel. 

 

Stimulating the biological activity of the rhizosphere 

Part of the solution to soil conservation technologies in the field of fallow environment and 

support the development of plant root systems is the stimulation of the biological activity 

of the rhizosphere. Explorer 20 is applied when sowing crops close to the seed (under the 

heel) with drills equipped with granular fertiliser applicators. Immediately after application, 

thanks to its organic content, it starts to stimulate dormant micro-organisms and cultural 

fungi responsible for the release of nutrients into the water-soluble forms by increasing 

their concentration in the soil solution. Young plants, or their roots, immediately have at 

their disposal a richly fertilised table with sufficient macro and microelements of the 

highest quality and digestibility. This is the basis for the subsequent intensive development 

of the root system, intensive metabolism between the plants and the soil and the basic 
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the prerequisite for maximum yields. The roots, with the abundant 

help of soil organisms, are develop both horizontally and vertically. And it is the vertical 

development of roots to a depth of of the soil profile is the guarantee that plants will have 

better access throughout the growing season to soil moisture. Explorer 20, applied at 

sowing under the heel, is always a substitute for commonly used fertiliser. 

Field trials, but especially operational applications on farms carried out between 2013 and 

2020 in the Czech Republic and Slovakia have confirmed this fact. 

Better development of the root system after application of the soil biostimulant 

EXPLORER brings: 

- better utilization and accessibility of mineral substances from the soil and from industrial 

and to the plants from industrial and farm fertilizers 

- better access to water 

- greater resistance to abiotic stress factors, including drought and high temperatures 

- HIGHER YIELDS 

 

Increasing the proportion of soil organic matter through biostimulation  

Biostimulation is an emerging global trend, also in agricultural production, which has been 

shown to provide an overall improvement in soil properties, increase production potential 

of soils as well as sustainable soil management. Practical experience and results of the 

use of biostimulation technologies by farmers in the Czech and Slovak Republics have 

been more than 12 years and during this time their diffusion has increased more than 

twenty-fold. Detailed testing with maximum use of cooperation with research institutes in 

the Czech Republic, in Slovakia and Hungary are carried out in the form of long-term 

projects in practical conditions in the field and we transfer partial results and solutions into 

practice in farms. Within these projects, we validate our technologies in operational 

conditions on large plots (min. 3 ha), the duration is at least 3 years on stable site, but 

currently we also have results for periods of 5, 7 and 10 years. 

The above-described patterns and problems related to the organic component of the soil 

and the possibilities to improve the unsatisfactory situation are presented by comparing 

standard technologies with the use of industrial fertilisers and biostimulation technology 

with biostimulant application Neosol. 

 

Neosol and soil biological activity 

As part of a five-year research project, the main objective of which was to determine the 

optimal application method and dosage of the soil biostimulant Neosol, in addition to the 

previously presented areas of research presented above, we also measured microbial 

carbon or its content in the soil. For the duration of this operational project, a maize 

monoculture was maintained on the land to exclude the influence of crop rotation. The 

project was located in a very dry and very warm area on the land of the Hrusovany 

Agrocentre and the research was carried out by the Agricultural Research Troubsko. 
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Figure slide 64 shows the average values of soil biomass microbial 

carbon (CMIC). Plant root biomass, animal biomass and microbial biomass are important 

component for the proper functioning of the ecosystem. Higher carbon availability 

increases the possibility of growth of microorganisms and thus should also lead to higher 

values of microbial carbon. 

Statistically significant values of soil biomass carbon were found for microbial biomass for 

variant A compared to the other variants. Demonstrably the highest values were measured 

for variant C, compared to the other variants. Higher CMIC values in the years 2013 and 

2014 correspond with higher rainfall in May and June in both years. 

Impact of improved soil conditions on farm economics.  

Operational validation of soil biostimulant applications as a replacement for basic fertiliser 

fertilisers 

In the operational trial project, the basic agrotechnique was planned in advance, uniform 

for all crops throughout the duration of the project. In addition to monitoring the crop yields 

on the individual variants, the selected economic indicators, mainly the production per 

hectare in CZK was evaluated, costs in CZK/ha, diesel consumption in litres/ha and gross 

profit in CZK/ha. The enterprise calculated in-house invoice prices for operations. The 

graphical results from the economic categories in each year (crop) and variant are as 

follows are summarised in the graphs on slides 66 to 68. The reduction in diesel 

consumption in soil cultivation is due to the improvement in physical properties of the soil, 

in particular better structure throughout the soil profile, more even moisture content and 

better stability soil aggregates. 

 

Economic evaluation 

The resulting calculations on a year-by-year basis show that the application of soil 

biostimulants are an effective strategic solution. Their application is simple and does not 

require no special technique and is therefore practical. Given that their use can be reduce 

the doses of conventional fertilisers, they do not require extra costs. These are 

compensated for by the savings in basic inputs. Biostimulations are an investment in the 

future. 

Strategy PRP Technologies (OLMIX GROUP). 

In particular, what influences the physical and chemical parameters of the soil? In addition 

to genetic characteristics related to soil type, it is mainly the biological activity of the soil. 

Biological activity in the soil ensures the transformation of nutrients, the formation of soil 

organic matter, the structure-forming process and the stabilisation of aggregates. A 

strategic approach to sustainable production on soil, therefore, must be based on the 

support of the biocenosis present in the soil. For this reason, the company 

Olmix Group has developed a technology for soil access and physiological stimulation 

based on MIP (Mineral Inducer Process) process. The aim of this approach is to increase 

biological activity in the soil and to comprehensively balance the physiological processes 
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in the plants through specific ratios of microelements in mineral form. 

Activator of vital functions in the soil - NEOSOL former - PRP SOL has a positive effect 

on the intensity of biological activity in the soil and the plant physiological stimulator of 

vegetative functions Agroptim Sunset former - PRP EBV has a favourable effect on their 

growth and development. 

 

Further results from practice 

The company Gaiago monitored the soil biostimulant Nutrigeo. The basic function of the 

soil of the soil biostimulant Nutrigeo is the activation and rapid increase of soil life, 

especially of fungal components that are present in every soil in the form of inactive 

spores. The result of the decomposition of the cotton fabric at different application rates 

45 days after application. The cotton fabric is placed to a depth of 20 cm in each variant 

and is again pulled out 45 days after application. The degree of decomposition of the 

cotton fabric clearly shows the increase in soil activity in 

Nutrigeo treated variant. 

 

Soil workability - an effective factor in combating soil drought 

"Soil drought, don't dry!" Wet. Not only in the professional community, but also among the 

public in general, a topic that is all too often mentioned. Yet without any fundamental 

attitudes or proposals for workable solutions. Looking at landscape management, we 

regret to say that we have no idea what drought is still being talked about. After all, if the 

problem of 'soil drought' were real, a 'sensible person' would make protective and 

corrective measures? We still have plenty of time to just talk and discuss it and to our 

fields we do not see a change in the management approach towards soil conservation 

moisture. The deteriorating soil structure and its gradual degradation is causing 

disturbance natural water management in the landscape, resulting in 'soil drought'. 

However there has been no change in the approach to protecting soil structure and soil 

ecosystem biodiversity. 

 

Then perhaps we do not have a real drought problem but a 'non-drought' problem, i.e., 

we do not have a problem! In this context, "soil drought" is not the real problem, just a 

proxy for to justify our unwillingness to change our approach to soil management! Previous 

practices are no longer economically efficient and viable due to soil-climatic changes. 

Changes which are a natural evolution but to which we are unwilling to adapt our 

behaviour. Let us try to answer the question: what came before? Soil drought - wet, or 

intensive industrial agriculture! 

 

From the point of view of sustainable farming, soil preparation and processing technology 

is 
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is a decisive factor. On a healthy, structurally sound soil there is a 

natural regime of water movement, its retention in the profile - the formation of reserves, 

balanced and intensive biological activity, more efficient exchange of nutrients, whether 

of organic or mineral origin. All that is necessary for successful economically efficient soil 

management. An inappropriate approach to structural protection soil structure 

(compaction, lack of organic fertilisation, suppression of biodiversity, excessive 

chemicisation on the other hand, impairs production efficiency and, in addition, 

significantly damages he hydrological regime of the landscape and the functionality of the 

soil as an important biologically active ecosystem. So where to start? 

 

The biological ecosystem - Soil 

For the proper functioning of the biological ecosystem called "Soil", it is necessary to 

reduce the intensity of mechanical soil processing, increase the supply of organic matter 

feed, create dormant conditions for the work and reproduction of countless populations 

and numbers of organisms. Under these conditions, this ecosystem can stabilise the soil 

structure, improve metabolism, increase or maintain the water-holding capacity of the soil 

profile. This means eliminating negative effects of human-induced soil and climate 

change. Sustainable and at the same time economically efficient production on land will 

only be possible in the future through maintaining or increasing biological activity in the 

soil. Mechanical solutions for to meet biological needs are not, nor will they be, effective. 

 

Soil workability 

In less than two centuries we have, through a long-term unbalanced and ill-considered 

approach to soil in relation to soil and soil fertility, have consumed most of the millennia 

of accumulated fossil carbon. Not coal, carbon that was part of the soil organic matter. 

High intensity of soil loosening causes disproportionate oxidation of carbon compounds, 

a decline in soil organic matter and, in cropping systems without an adequate carbon 

balance, a consequent degradation of the soil structure and a decrease in soil retention 

capacity. The consequence is that the soil loss and loss of structure, a decrease in 

biological activity in the soil, which is the only one that can restore structural soil 

aggregates, and the soil loses its ability to form and replenish soil water from rainfall. In 

this way, over the course of historical development, we are directly involved in the 

formation of "'soil drought'. The impacts are made more visible by the erratic rainfall 

regime, so that we have the opportunity to realise that it is time. Not for preventive 

measures, but for rescue! 

 

With a decrease in soil organic matter in a negative carbon balance biological activity in 

the soil, which in this case worsens the friability of the aggregates. Reduced Aggregate 

friability, in turn, impairs soil workability. A closed cycle in which we unthinkingly try to 

ensure soil structure by intensive cultivation, when not in the number of in the number of 
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operations, but in the depth of processing. The performance of soil 

processing operations as a result of inferior structural conditions, we try to maintain it by 

increasing the implement footprint and consequently higher the performance of higher-

weight power tools. This causes an increase in compaction due to the higher weight of 

the machines and more and more all the time. 

We are missing out on a fundamental insight, namely that for the soil to be fertile it must 

be healthy in terms of in terms of the state of its structure and alive in terms of the intensity 

of its biological activity. Balanced soil nutrition microbiota is essential for keeping the soil 

ecosystem healthy and energized to create! 

Similar to humans. 

  

Soil biostimulation and workability 

A biological system can only be revitalized by biological means! Therefore, one of the 

prospective 

path is a targeted, technologically aware, technically feasible, systematically repeatable 

application of products with a biostimulating effect. In the dry season it is of course the 

best biostimulant is water. However, is irrigation technologically, technically, and 

systemically feasible for the extent of arable land in the country? he hydrological regime 

of the landscape and the functionality of the soil as an important biologically active 

ecosystem. So where to start? 

 

The biological ecosystem - Soil 

For the proper functioning of the biological ecosystem called "Soil", it is necessary to 

reduce the intensity of mechanical soil processing, increase the supply of organic matter 

feed, create dormant conditions for the work and reproduction of countless populations 

and numbers of organisms. Under these conditions, this ecosystem can stabilise the soil 

structure, improve metabolism, increase or maintain the water-holding capacity of the soil 

profile. This means eliminating negative effects of human-induced soil and climate 

change. Sustainable and at the same time economically efficient production on land will 

only be possible in the future through maintaining or increasing biological activity in the 

soil. Mechanical solutions for to meet biological needs are not, nor will they be, effective. 

 

Soil workability 

In less than two centuries we have, through a long-term unbalanced and ill-considered 

approach to soil in relation to soil and soil fertility, have consumed most of the millennia 

of accumulated fossil carbon. Not coal, carbon that was part of the soil organic matter. 

High intensity of soil loosening causes disproportionate oxidation of carbon compounds, 

a decline in soil organic matter and, in cropping systems without an adequate carbon 

balance, a consequent degradation of the soil structure and a decrease in soil retention 

capacity. The consequence is that the soil loss and loss of structure, a decrease in 
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biological activity in the soil, which is the only one that can restore 

structural soil aggregates, and the soil loses its ability to form and replenish soil water 

from rainfall. In this way, over the course of historical development, we are directly 

involved in the formation of "'soil drought'. The impacts are made more visible by the 

erratic rainfall regime, so that we have the opportunity to realise that it is time. Not for 

preventive measures, but for rescue! 

With a decrease in soil organic matter in a negative carbon balance biological activity in 

the soil, which in this case worsens the friability of the aggregates. Reduced Aggregate 

friability, in turn, impairs soil workability. A closed cycle in which we unthinkingly try to 

ensure soil structure by intensive cultivation, when not in the number of in the number of 

operations, but in the depth of processing. The performance of soil processing operations 

as a result of inferior structural conditions, we try to maintain it by increasing the implement 

footprint and consequently higher the performance of higher-weight power tools. This 

causes an increase in compaction due to the higher weight of the machines and more and 

more all the time. 

We are missing out on a fundamental insight, namely that for the soil to be fertile it must 

be healthy in terms of in terms of the state of its structure and alive in terms of the intensity 

of its biological activity. Balanced soil nutrition microbiota is essential for keeping the soil 

ecosystem healthy and energized to create! 

 

Similar to humans. 

Soil biostimulation and workability. 

 

A biological system can only be revitalized by biological means! Therefore, one of the 

prospective path is a targeted, technologically aware, technically feasible, systematically 

repeatable application of products with a biostimulating effect. In the dry season it is of 

course the best biostimulant is water. However, is irrigation technologically, technically, 

and systemically feasible for the extent of arable land in the country? 

 

Soil conservation approaches to land management have been known around the world 

for 80 years and in In the Czech Republic and Slovakia they were first applied 30 years 

ago. So what prevents them to more widespread use? The basis of soil conservation 

technologies is the coverage of the soil surface by plants and post-harvest residues. 

Techniques for the transition from conventional tillage to soil conservation technologies is 

widely available on the market. Such technologies presuppose the ability to the techniques 

to ensure the quality of sowing even in the case of significant amounts of plant residues 

on the surface or shallow incorporation. In this case, there is no need for significant 

loosening. 
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The soil profile needs to be loosened, only the soil surface or 

seedbed needs to be slightly loosened. Vnowadays, particularly in order to protect the soil 

from erosion and unwanted evaporation, the increasing in proportion to the increase in 

average daily temperature. Changes are needed in the approach to cultivation, a change 

in the way the soil is worked! This is the most fundamental problem of todays of primary 

production. Not subsidy policy, not block size, not rape, not greening and EU legislation, 

not input and commodity prices, but a WANTED CHANGE in the perception of land and 

in the approach to crop production. 

 

"A species that does not adapt to changes in the environment will become extinct. This is 

natural law." 

 

A system of mutual symbiosis 

Intercropping systems, or cultivation practices with the inclusion of cover crops, address 

this problem through a natural symbiosis between the plant root system and the soil 

biology. Consequently, these practices presuppose technical solutions with the possibility 

of sowing in shallow treated soil or into plant residues in larger volumes. But the symbiosis 

of the root system and the soil biota allows at the same time to improve the friability of the 

soil and thus to increase sowing quality, particularly in the case of spring frost mixtures. 

It is not a fault of the drill that it does not close the seedbed well. The fault lies in the soil 

structure on the plot which will not allow the seedbed to be closed because the soil is not 

sufficiently friable. 

Innovative cultivation approaches aerate the soil by increasing porosity, improving the 

water-holding capacity of the aggregates and hence the friability of the soil during 

processing, increase its water-holding capacity for water. The symbiosis of plant root and 

soil can do the job for us. We have to allow them to do it and not rush to incorporate the 

still green matter by ploughing or disking, as in the vast majority of cases! It is more 

efficient to innovate sowing techniques and use natural laws to its advantage. The results 

obtained confirm the findings as possible solutions. 

 

Recommendations for improving the status quo 

Possibility of systemic carbon stock replenishment in the absence of organic fertilization. 

The simplest solution to comprehensively and holistically replace the lack of organic 

fertilization to increase the soil carbon stock is more intensive over-fertilization by applying 

biostimulants or in combination with intercropping systems. In this respect intercropping 

systems should be an important source of organic matter and soil biostimulants a tool for 

stronger roots and faster decomposition of plant residues. The aim is to stabilize and 

increase the soil carbon stock as a fuel for soil life. On the basis of long-term results 

achieved in research projects and also in practice in conditions in the Czech Republic and 
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Slovakia, significant improvements in soil structure and soil biological 

activity can be achieved by the application of soil biostimulants. 

 

On the basis of the three-year results achieved by the operational research project we 

can conclude that the application of soil biostimulants can achieve significant 

improvements in soil structure and biological activity, thereby mitigating the negative 

effects of the lack of organic fertilisation. As a result of their use, the active physiologically 

usable soil horizon. 

 

 


