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Conservation tillage practices to improve soil profile structure 

 

In a situation where the plough is no longer the farmer's key tool, but the possibility of establishing 

the drill and its design, it is high time to think about it. If it has not yet been there has been no 

interest, it is now a necessity to think about changing cultivation technology. The fundamental 

problem of this time is how to prepare soil that is too wet to sow into. Even strict adherence to 

agrotechnical deadlines is undergoing significant reassessment. It has become a priority to have 

at least sown the seed; the deadline is no longer so important. However, this reflection should 

have taken place at least a decade ago. The impossibility of preparing the soil before sowing 

mechanically raises the question of how else? There is only one suitable way and that is the 

biological way. Just as nature invented it millions of years ago. Intercropping mixtures or cover 

crops through the symbiosis of the root system and the soil microbiota solves pre-sowing soil 

preparation efficiently and simply. The most important benefit, however, is their ability to improve 

and stabilize soil structure and thus the incorporation of rainfall water. The global trend, especially 

with regard to the current situation in Slovakia and in Czech Republic, is the move towards direct 

drilling with the use of the aforementioned intercrops, cover crops, cover crops. The benefits are 

many, the advantages are different, the need is common. The global trend, not only in terms of 

economic efficiency of cultivation, the revival of soil, carbon sequestration, water management in 

the soil profile, but especially about the ease of direct sowing is the only way to sow well. And the 

aim of this lecture is to show, that it can be done. 

 

Introduction 

Agronomic myths and the non-adaptation of cultivation technologies to changed soil conditions 

and climatic conditions have a significant negative impact on soil management today. We choose 

our approach to soil and soil fertility! We determine in what volume and at what cost will be inputs 

into production. We decide what technology we will use for cultivation to use! Conversely, we do 

not determine what the weather will be like, nor do we determine the price of production. Last year 

brought heavier rainfall throughout the country than in previous years. Unfortunately, due to the 

soils being compacted and unstructured most of this rainfall from the fields has run off, taking with 

it the most valuable topsoil and, in many cases, the fields still standing, unsoaked. 

 

We have reasons for change.  

Man did not create the soil. Just as he did not create the environment in which he evolved. But he 

can reshape it. Not always completely successfully! It's just that the changes in the environment 

that has taken billions of years to form, compared to the memory of a single human generation, 

are an incomparable span of time. That is why we cannot imagine many things today. 

Unfortunately, nature, our environment, has a much longer-term memory. Now we have it makes 

us feel. We call it "climate change" but it is nothing more than our multi-generational inappropriate 

interference with the laws of nature. Erratic rainfall patterns, increasing rainfall intensity, 

overheating of the land, decline in natural soil fertility and so on.   

 

It is this a reason for change!? Changes in our environment suggest to us an extraordinary need 

to change our approach to land management in order to improve water management on 

agricultural land but also in forests. Adapt the landscape for reduce impacts such as soil drought 
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or wetness, flooding, declining groundwater supplies. Starting from the 

assumption that agricultural cultivation practices should be as closely as possible to natural 

processes, as the most promising technology for the future is direct drilling. Going back a few 

centuries? No, stepping onto the path for a "sustainable future" for our next generations. 

 

"Can't you imagine?" Never mind, there are enough examples with experience everywhere in 

the world of several decades. 

 

The choice of appropriate technology affects the soil properties, and they affect the soil. Both 

Czech and Slovak agriculture is focused on high intensification of production and less on 

sustainable approach to soil. 

 

Are we ready for change? Do we want to change? Let us start changing our approach. Nothing is 

for more restrictive than time! In the context of today's often-mentioned, popular topic "Soil 

drought" or "Soil wet", we regret to say that the time when the decision to do something to change 

something was a free choice is long past. Today, the need to change something in cultivation 

systems and in the approach to the living soil ecosystem is no longer a necessity! 

 

In 2020, we had the opportunity to attend a conference in Kiev in January. The first interesting fact 

that caught our attention was that during the 2 days of the conference with the participation of 

around1000 representatives of agricultural practice in Ukraine was the fact that in front of their 

colleagues from primary production, with one exception, the growers, not the "observers" from the 

science and research. The information presented therefore had a high degree of tellingness! They 

were obtained by personal experience based on their own decision. 

 

The starting premise of most presentations was why and how change has occurred cultivation 

technology. The options for when to start making changes are generally valid and defined by the 

degree of voluntariness: 

 

Let's really think, stop stating and start acting! 

In what way can a change in cultivation technology take place? 

 

The options for when to start change are generally valid and defined by the degree of voluntary: 

the moment I have learned enough, 

the moment I have learned a lot, 

because I no longer have a choice! 

 

At which stage the reason for changing the approach to soil and cultivation technology with respect 

to the changed soil and climate conditions we are currently in, we leave it to the individual 

assessment. 

 

Change is necessary, this is obviously perceived by everyone involved. Nothing is immutable and 

with change in soil and climate conditions, it is necessary to adapt our cultivation technology. Yet 

no one has ever won with nature. We can't beat it, we can only adapt to it according to current 
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knowledge. Today, however, we are paying the price for our attitude, which, 

just as aptly but the speakers at the conference. Since it is better to see once than 100 times to 

hear or read this message. 

 

One of the very interesting pieces of information from the presenting growers was what their 

personally led them to change their cultivation technology. "Sebaoborot" was repeatedly 

mentioned - loosely translated as changing yourself, your approach. The reasons were repeated 

in the same way and were as follows: little possibility of influencing one's efforts, high dependence 

on input suppliers, change in the volume and distribution of rainfall, water management. 

 

The presentations at the conference did not carry the message that this is the way it has to be! 

The whole konference was along the lines that if you are interested in finding a solution there are 

a number of ways, but you have to know that you really want it and why. And how are these 

landlords doing in this time of greater rainfall? 

 

Another presenting farmer shared his insight from a trip abroad to learn about other cultivation 

technology solutions to Argentina. What caught his eye was the plow on the monument. He 

commented as a reminder of the past, but also as an example that when a technology has ceased 

was no longer beneficial and new solutions had to be found, it was important to break away from 

the conventions of and embark on a new path. Respect for what has been, but not an idol for the 

future. 

 

The reasons leading to a change in land management are manifold. However, clearly confirmation 

that in some way there is a need to reflect changing production conditions. Conviction based on 

our own experience is the most important insight that we resonate. 

 

Biodiversity and carbon 

Without unnecessarily burdensome technical information, but in view of the change in production 

conditions and in particular the change in the production capacity of the basic means of production 

- soil, the information of the other speakers was also carried.  

Ukraine with its 9 % share of the total area of black land in the world represents a strong 

competition in production.  

However, over the last 100 years the humus content has fallen from 10-12 % to an average of 3.2 

%.  As another presenting grower stated. He also stated that chernozem is a chernozem if it has 

a humus content above 2.5 %. This shows that the productive capacity of chernozems on Ukraine 

suffers equally under the pressure of current technologies and there is not much time left for them 

to change this process.  

The finding that the scourge of Ukraine, which is mentioned mainly in connection with its high soil 

quality and production potential, has the same problems as our farmers is not a satisfaction but a 

challenge. Loss of carbon from the soil and erratic rainfall, key factors for the sustainability of soil 

fertility.  

The difference between us is that many Ukrainian growers no longer talk the talk but walk the 

walk! With their acreage of arable land, the onset of new cultivation technologies is something like 
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comparing the Shinkansen express train and our locomotives. We are not 

making the connection, just because we are indecisive. 

 

 

The solution, according to all the presenters, lies in restoring the biodiversity of the soil microbiota 

and the crops grown, reducing the intensity of soil loosening and increasing the carbon content of 

the soil stock by cover crops. 

 

All these experiences and insights of the presenting growers were linked by pragmatic problems. 

Namely, lack of time, lack of skilled labour and, of course, the cost of cultivation at a not always 

satisfactory realisation price. The weight of each factor varied from presentation to presentation. 

Nevertheless, the conclusions were r a response. Nothing is immutable over time. Only natural 

laws! In line with the growth of knowledge of these laws, it is high time to adapt and change our 

cultivation technologies. We are a product of nature even if we think we are, that our stubbornness 

will make a fundamental difference. The truth is that nature and its laws we can't beat them, we 

can only use them cleverly and intelligently.  

 

If we want to secure not only our present, but also for the future for generations to come. The key 

to success in this challenge is balance, respect, and common sense. Whether it is time to change 

or whether we still have time to delay is perhaps a matter for everyone’s own judgement each of 

us. The final message, however, is that whether the answer is positive or negative, those who are 

unable to adapt to change have no prospect of a better future! 

 

The choice of appropriate technology affects the soil properties, and these have an impact on the 

soil. Both Czech and Slovak agriculture is focused on high intensification of production and less 

on sustainable approach to land. When does the role of tillage slowly become less important? The 

tasks of tillage have been essentially subordinated to one objective - to increase, in the short-term 

soil fertility in the short term and to maintain or improve it in the long term, without having a 

negative impact on the environment.  

 

The shortcomings of tillage are to a lesser extent due to ignorance of the requirements of individual 

plants, but to a greater extent by the diversity of soil and climatic conditions and the wide range of 

techniques. The agronomic and technical requirements of tillage must be subordinated to the main 

objective of increasing and improving soil fertility. 

 

The following tasks are involved: 

- to create and maintain an optimum soil structure for water and air retention, 

mobilisation and transport of nutrients, activation of the microbiological process and development 

plant root system by natural processes 

- not to incorporate plant residues, organic and mineral fertilisers into deep horizons of the soil, 

but leave them on the surface or shallowly and as lightly as possible soil 

- to combat pests and diseases by natural processes in the soil (producer, 

consumer - increased biodiversity in the soil) 
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- to achieve important technological prerequisites such as levelling the 

surface, surface profiling, etc.  

 

The above-mentioned tasks of working with soil need to be transposed into agricultural practice. 

And to try to change the current approach to soil. If in the recent past tillage and weeding were 

mainly used to control weeds, this role is nowadays herbicides have taken over more widely. We 

also need to recognise that tillage has significantly affects its permeability, infiltration capacity, as 

well as the translocation of nutrients, which must be considered, and not only in water protection 

areas.  

These multifaceted requirements require that the soil should preferably not be worked 

mechanically, unnecessarily overturned, and in no way disturbed. Wherever necessary, cultivate 

the soil in different conditions to different depths, with different intensities of biological soil 

treatment and thus, of course, with different soil conservation techniques. 

 

The current state of soil compaction risks 

"Soil degradation has reached a relatively high level, causing economic and ecological losses. 

Around 50 % of the agricultural land in Slovakia suffers from water erosion, at least 800 thousand 

people are suffering from erosion. 800,800 ha of soil are compacted, about 150,000 ha have 

elevated levels of pollutants, and significant areas are subject to a trend of soil organic matter 

loss. Even in improvement of this situation cannot be expected in the next few years; on the 

contrary, the damage to the soil will continue to increase. 

 

Adverse developments in the deterioration of natural soil fertility and structural changes in the soil, 

leading to soil degradation in terms of its physical and chemical parameters has significant 

instability of yields in individual crop years. This situation is significantly facilitated by climatic 

changes - the uneven distribution of rainfall and temperature fluctuations. One of the basic means 

of production is losing its ability to recover the costs incurred and, within its means, to eliminate 

the negative consequences changes in weather patterns.  

 

The time has come for us to think about what we want to do to stop this process and ensure the 

desired level of soil quality for the future period. 

 

I am a farmer. 

I will take the sunlight, 

water and carbon dioxide and turn them into agricultural products. 

 

Higher plants, through photosynthesis, convert the sun's energy, which they use for to produce 

sugars. Essential organic substances used as a source of energy. Through their root system, they 

secrete these organic substances into the soil to feed countless billions of soil micro-organisms. 

They in turn gratefully, through their enzymes release nutrients from the mineral (inaccessible to 

plants) portion of the soil and by decomposing dead biomass. And this goes on and on. At the 

same time, they help build the soil structure and hold it together through substances that determine 

the water-holding capacity of the aggregates. Over several 100 million years, a lot of carbon 
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compounds have accumulated in the soil the so-called humus component 

of the soil. The skeleton that helps stabilize the system. Fossil carbon! 

 

In this living ecosystem, a balance is created by the mutual symbiosis of the hierarchy of 

organisms and plants with a complex infrastructure. The higher plants also form a protective shield 

against the weather. Their root system also serves as a means of mass transport and, once dead, 

as a road transport network. The pores left by dead roots also form the basis of the air and water 

supply system in the soil. The intensity of cooperation and the undisturbed interaction of these 

components define soil fertility. Thus, the extent to which the energy hidden in a single seed can 

be become part of this cycle? From our point of view, what kind of harvest are we able to achieve 

in a certain amount of effort?  

 

The fine-grained structure of the soil 

"Soil garé". This is an old agricultural expression which can now be considered as archaism. 

Literally! Why? Because this term is associated with healthy and fertile soil. To have garé, the soil 

must have a fine-grained texture and good aeration, then it doesn't form lumps when farmed. 

 

Nevertheless, soil which, by ploughing or other processing, has been exposed to frost has 

acquired a fine-grained texture, it may not yet have garé. It is only when the topsoil throughout the 

growing season period and is not washed away by water, we can speak of a soil garé (Franz 

Sekera: Healthy and Sick Soil, 1951). What then ensures soil garé? The present state of 

agricultural soils literally confirms the fact that soil garé is an archaism. How did this come about? 

Simple! We have stopped seeing soil as a living ecosystem - an organism and we have come to 

see it as a medium of exchange. 

 

The fine-grained structure of the soil throughout the growing season, especially in technology 

of a broad-row crop such as maize is now a utopia. So how to restore soil garé? The decisive 

factor for fine-grained soil structure is the strong biological activity of the soil and a sufficient supply 

of organic matter. Organic matter is primarily a source of energy in the form of carbon, the basic 

building block of organic matter. The soil microbiota obtains it by decomposing organic matter and 

by symbiosis with exudate-producing plant roots. By complex and especially multiple biochemical 

and microbiological processes, the decomposition of organic matter in the soil, energy is obtained. 

Ectothermic reactions predominate, releasing chemical energy for all subsequent reactions 

enabling the acquisition of resources for life and sustenance of the soil microbiota. To obtain 

nutrients, soil fungi and bacteria produce a variety of enzymes to provide themselves with sources 

of nutrients and building blocks. If they have suitable conditions and sufficient resources, their 

populations increase rapidly. Each population initially reproduce and then age and die. The dead 

organisms are then a source of another population, but their decaying remains are the source of 

what are known as cementing "'lyophobic' substances. 

 

The interaction of root hairs, plant root exudates, lyophobic substances and hyphae soil fungi 

ensures the formation of soil aggregates. Sufficiency of these substances is reflected in the 

formation of a fine-grained soil structure and, in particular, its water-holding capacity. A deficiency 

is manifested by disturbances in the soil structure and, consequently, a negative change in the 
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water-air regime in the soil. Ultimately, this is reflected in an overall 

reduction in the soil's productive capacity and thus the profitability of cultivation. 

 

The idea that soil structure is provided by man through mechanical loosening is a myth. 

 

Man should only prepare the seedbed by working the soil. 

 

Micropores and macropores 

Aeration is the second important factor for the recovery of soil garé. Soil sensitivity microbiota is 

in the order of importance of the factors exactly the same as for humans. Because the soil is 

a living system with a hierarchy in the importance of life's needs, requirements and the ordering 

of the system. The order of importance for soil life is therefore as follows from the highest. 

Air - Water - Nutrients! In addition to carbon, oxygen is also extremely necessary, which allows 

oxidation reactions to take place – ectothermic eactions. Source of energy for subsequent 

biochemical reactions. Little air = little oxygen! Lots of air = lots of oxygen! Extremes are always a 

detriment in nature. Compaction and loosening of the soil structure mean a lack of air in the soil, 

i.e. a decrease in the source of energy for all the processes and activities associated with biological 

activity. The consequence is a reduction in the transformation efficiency of inputs (fertilisers, 

pesticides) and a concomitant decrease in profitability of production. 

 

In contrast, high cultivation intensity represents an excess of air in the soil. Lots of oxygen causes 

excessive carbon oxidation. If it is not returned in the required quantity, it is what is popularly 

known as 'organics burn-out'. Fire is likewise an oxidation of organic matter producing energy! But 

when the matter burns up and there are no other source cold and chill sets in. In this case, hunger! 

The hunger of soil organisms for carbon, the basic building block that they need to live. In a living 

and healthy soil, these ratios are balanced for the needs of the edaphon in the context of habitat 

and soil-climatic conditions. The hierarchy in the soil ecosystem ensures the formation of 

micropores and macropores, which serve as plumbing and ventilation. 

 

At the same time, they are a natural way for plants, through their roots, to colonise and revitalise 

the soil profile by transporting nutrients and building blocks to their destination - the soil fungi and 

bacteria. As well as transporting them to new zones - deepening the physiologically usable soil 

profile. Excessive mechanical loosening interventions, both in number and in depth of the soil 

profile disturb this system, thereby reducing its functionality. Damaged plumbing and air plumbing 

will be repaired by soil organisms over time. But by the time they finish repairing the micropores 

and macropores, the soil needs to be worked for subsequent crops and after mechanical 

cultivation by man, they are back at the beginning of the endeavour again. As a matter of interest, 

from research activities Charles Darwin's research between 1870 and 1872 showed that 

earthworms can move annually from 10 to 45 tonnes of soil per hectare. This volume of soil is 

identical to the volume of macropores in the soil profile. However, the basic requirement is that 

they should be present in the soil and have time to and space to fertilise and aerate the soil profile. 

 

The consequence of intensive loosening and insufficient organic matter supply is normally 

nowadays seen in fields in the form of reduced infiltration or the formation of drift. Unstable soil 
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aggregates and soil friability limiting aeration throughout the cultivated soil 

profile are proof that soil gare is a thing of the past! 

 

Innovation in technology 

 

Reduction of loosening intensity 

The current portfolio of agricultural technology manufacturers is more than sufficient. But the 

important thing is to choose the right technique for the cultivation technology that respects the 

production conditions and changes in soil and climate conditions. The aim should be to reduce 

the number of operations as well as a reduction in the depth of tillage. 

 

New perspectives for innovation are directed towards technology: 

- mulch sowing (MulchTill or MinTill) 

- strip tillage (StripTill) 

- direct drilling into uncultivated soil (NoTill) 

 

However, each of these technologies has its limitations, which are mainly linked to the current 

structural condition of the soil on the land and the regional nature in the context of the soil climatic 

changes. If I have so far used tillage as the basic soil preparation, I cannot switch to NoTill 

technology. The soil needs to be adapted to the change in cultivation technology. 

This change cannot be made from one year to the next, but it can be accelerated by additional 

measures, to help the soil adapt to the change of approach. These measures are based on saving 

soil moisture, more intensive decomposition of plant residues and, finally, by supplementing 

fertilisation with organic matter (intercropping systems) or the application of auxiliary biostimulants 

to promote biological activity in the soil or physiological processes in the plant.  

 

What is the essence of strip tillage and what are its advantages and disadvantages? 

 

In strip tillage, the soil is loosened only in the zones of the future rows and the inter-row zones are 

not tilled at all. Fertiliser can be deposited in the loosened zones. Special disc rectifiers on the 

tracked cultivators prevent the soil from moving from the loosened strips so that no true mounds 

are formed. Loosened soil in strips may initially give the impression of thickness in some 

conditions, but it soon lightens, and the mounding disappears. This is a fundamental difference 

from mound soil treatment, and it also determines the use of this technology. The technology is 

particularly suited to conditions medium and lighter soils and can be carried out in both autumn 

and spring. In conditions lighter soils, even spring strip-tilling shows better results than autumn 

strip-tilling. For heavy soils, the technology is particularly suitable where rainfall is scarce. Strip 

tillage significantly reduces surface water evaporation in the intercropping period and during 

vegetation, in turn, improves the emergence of groundwater to the roots. On slopes, if carried out 

strip tillage in the direction of the contours, it has a strong effect against water erosion. Overall, 

strip-tilling has also had a significant effect against wind erosion. As well as ridge tillage soil, strip 

tillage is suitable for use with tractor autopilot and to use the archived trajectories for guidance 

during drilling, if there is not a single pass drilling combination is used. 
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Advantages of tracked tillage: 

I get more in land preparation savings 

I reduce the number of operations 

Improve water management 

Increase the certainty of emergence 

Improve soil life 

 

Disadvantages of strip-tilling: 

Less suitable for areas with heavy soils and high rainfall - soil in waterlogged areas. 

Strips dry out less well in spring and overheat less well. Strip tillage can also be used as pre-

sowing preparation. The soil is treated only in strips, the interstrip spaces are not treated. This 

eliminates water evaporation and the development of weeds. Strip tillage can also be used locally, 

e.g., on the edges of plots with possible erosion hazards. The orientation of the treated strips in 

the direction of the contour lines is important. Measurement VÚMOP has shown almost zero water 

and soil runoff in such cases. 

 

How do the fertiliser rates applied to the swaths at sowing vary? 

The type and rate of fertiliser should, of course, be chosen based on soil availability and the total 

nutrition strategy. In any case, the experience has been excellent, especially with combined 

fertilisers such as NPK, Amofos or mixtures of P, K or other elements (Mg, S). Doses fertiliser 

doses range from 100-150 kg/ha. This is also advantageous in terms of logistics and filling of the 

sowing machine. We also have many years of experience with the application of soil biostimulants 

under heel. 

 

Does strip-till make sense when sowing rape without fertiliser application? 

Yes, it certainly does! As has already been said, just over-watering has noticeable effects on the 

rapid and uniform emergence and long root formation. We therefore recommend the use of 

StripTill technology even without fertiliser application. 

 

What if there is a severe drought during the sowing period? 

Particularly in dry years, StripTill seeding technology shows distinct advantages. 

With strip-tillage during sowing, the wet soil is brought to the surface. This significantly improves. 

 

The crop establishment and the subsequent uniformity of the crop. Crops established in this way 

are in result in a very uniform stand and allow much easier subsequent agronomic management 

and a higher efficiency of agrochemical interventions. Please note, however, that leaving the 

plants plant residues on the soil surface, extra care must be taken to protect against slugs. 

 

What if, on the other hand, there is an excess of rainfall? 

StripTill seeding technology has some advantages even in seasons when there is the subsequent 

germination period, there is an excess of rainfall. Crops established with StripTill technology tend 

to healthier and more vigorous due to better local aeration in the treated strip soil. 
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In conclusion, we can therefore reiterate that StripTill seeding technology, 

in our experience significantly eliminates weather extremes and contributes significantly to 

increasing yields and their inter-annual stability. 

 

- Thorough root zone aeration with the possibility of fertiliser application 

- Placing the seed in the centre of the fertilised strips 

- Row spacing 25 or 30 cm 

- Seed placement in freshly treated soil 

- Significantly better germination even in dry years 

- Excellent root growth and development 

- Variable sowing rate 

- Evenness of the stand 

- Uniform development of individual plants 

- Easier further agronomic management of the stand 

- Anti-erosion effects 

 

In view of the above, the cultivation technologies used today would of broad-row crops, especially 

in relation to changing soil and climate conditions, should respect the following basic principles: 

- reduced cultivation intensity 

- consistent management of plant residues under aerobic conditions ncreased intensity of organic 

matter replenishment 

- promotion of biological activity 

 

Technologies used in the past based on intensive cultivation, e.g., ploughing followed by several 

steps of seedbed preparation on farms without livestock production or in areas with recurrent soil 

drought should be phased out. Innovative solutions in the development of techniques for soil 

conservation technologies provide sufficient options for choosing the appropriate tools and drills. 

 

Plant residue management 

For a successful transition from high intensity cultivation in soil preparation, it is necessary to 

manage management of crop residues under the requirement of aerobic decomposition. In this 

case their shredding and even distribution over the soil surface is essential. At the same time, it is 

necessary be aware that the greatest intensity of biological activity is under air access.  

 

This means, on heavy soils we work the residues as shallow as possible, about 5 cm, on lighter 

soils the residues work only by dusting with rod harrows. A greater depth of incorporation reduces 

the efficiency of mineralisation and humification of plant residues. StripTill technology is mainly 

concerned with managing the uniformity of residue spreading over the surface, or very shallow 

incorporation into the soil, approximately 3-7 cm. For example, with rod harrows or light disc tools. 

With No Till, the design of the sowing foot is particularly important to cope with the larger more 

plant residues or it must be equipped with a row cleaning device to clean the row from residues.  

The plant residue mulch allows the soil surface to be protected from unproductive fumes and the 

microbiota from ultraviolet radiation. Transition from conventional tillage or intensive minimisation 

technology to StripTill and NoTill soil conservation technologies is the first step in improving soil 
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moisture management, increasing biological activity in the soil, and 

accumulating organically stable substances in the soil. Subsequently, the physico-chemical 

properties of the soil will also be modified. 

 

 

Direct drilling - NoTill 

The cultivation technology known as direct drilling or NoTill requires a systemic approach. A 

systematic approach to soil management. Therefore, any elements of a conventional system taken 

out of context and assimilated without correlation do not give perspective and prevent the benefits 

of direct seeding technology from being realised. The fundamental difference is that in the NoTill 

farming system we build the technology on biological soil preparation not mechanical. Through 

root symbiosis of the plant system and the soil biota.  

NoTill is based on functional and targeted incorporation intercrops or cover crops into the 

cultivation technology. Subsequently, the technical solution, namely a drill that can minimally 

secure the seedbed and work with a high throughput of plant residues on the surface of the land. 

Because this technology does not interfere with the soil profile. We are using heavy machinery 

today and not we do not always drive over the land in suitable moisture conditions. An important 

requirement of the drills is their ability to follow the unevenness of the land, to maintain uniformity 

of depth and the required pressure on the sowing foot. There are already a few design solutions 

in the world today enough. But if the priority is only to be on massiveness and down force, this drill 

will also sow in concrete; then critically we must answer each other: 

 

Is there really a need to sow in concrete, does that give us the expectation of a good 

yield? 

 

Benefits of NoTill 

Anything that is associated with the issue of soil cultivation today can be responsibly by adhering 

to direct drilling technology and revitalising the soil profile in a biological way improve. The benefits 

of NoTill technology in a systemic approach and technological discipline is comprehensive. 

 

Some immediate ones such as: 

- Reduction in labour intensive soil preparation, 

- reduction of fuel consumption, 

- reduction of time requirement, 

- reduction in the need for surface mineral fertilisation (application under the heel). 

 

Others are of a longer-term nature such as: 

- reduction of pesticide consumption, 

- stabilisation of aggregates and soil profile structuring, 

- increasing fertiliser efficiency, 

- harmonisation of biodiversity = improvement of soil and vegetation health, 

- better management of rainfall water in the soil, adaptation to soil drought. 
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One of the most recurrent arguments is the inability of commonly used drills 

to drill into more post-harvest crop residues. For example, sowing after grain maize. Current 

machine designs for NoTill already have this problem well handled. So why unnecessarily 

incorporate bark into the soil? Just because, because many people can't imagine it yet. After all, 

the fastest decomposition of plant residues happens on the soil surface under the cover of the 

plants. This season, for example, with its development of autumn weather is literally forcing us to 

look for another solution. There is no time to waste. So why not sow winter crops directly into the 

maize bark?  

 

A system and a systems approach with a technological discipline that differs significantly from 

today conventional approaches are the indispensable basis of direct drilling. It is therefore not it is 

not possible to compare this technology in the individual elements of the system with conventional 

farming. It is a change of philosophy, a change of outlook on plant cultivation and on the soil as 

such. The benefits will come, it is just necessary to follow the system and not to mix NoTill 

elements with conventional approach. Fundamentally be convinced of the correctness of the 

choice and hold on to the new way! Direct drilling is not a crutch solution in case of an emergency 

for a change of management to land. It is a new systemic farming technology in harmony with 

nature.  

 

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 

depth of the entire soil profile. Structural soil allows us to reduce the number of operations in of 

cultivation and the reduction in the depth of loosening or scarifying required. This also entails a 

reduction in diesel consumption, a reduction in the need for both tractive power and labour, and 

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

accessibility of the land for all for basic agrotechnical operations, including harvesting, which has 

consequently also affected the yield and quality of production. Reducing the number of vehicles 

on the land also leads to a reduction in soil compaction and the elimination of zones of technogenic 

compaction in larger depths of the soil profile. 

Finally, there are also economic benefits. But these benefits are significantly dependent on other 

factors. The human factor, i.e., the suitability of the choice of drill. 

 

The short-term benefits of NoTill technology are basically reduced costs. The long-term benefits 

are the investment in higher profitability production. The overall economic benefits are then based 

on mastering change management in cultivation approach. However, the economic benefits 

should not be confused with yield multiplied by the price of the commodity.  

NoTill is low cost but production (yield) dependent the overall management of the transition from 

conventional technology. Cumulatively, however, it is always more profitable. 

 

Why did I start with No-Till? 

1. Because I had no choice! 

2. I want to help my colleagues! 

3. I'm thinking about the future of our children! 
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Fashion trend or need 

There are already many working models of direct drilling technology in the world on several 

continents. The main difference is their adaptation to soil and climate conditions, market 

requirements and the technical design of the drills. Intercrops or cover crops are an indispensable 

foundation. They differ in the composition of the plant species according to their suitability for 

climatic zone or soil type. 

 

The design differences of the NoTill drilling technology are mainly in the sowing foot system and 

the the durability of the materials used in the manufacture of the wear-resistant working gear. 

Reasonable massiveness, downforce, copying and possibility are identical requirements for all 

seed drills. Some meet these requirements more evenly to a greater extent, some to a lesser 

extent. However, they all work if they are designed for their effective use prerequisites in the direct 

drilling system set-up. The world's most widely used is the monodisc seeder with a moderate with 

a slight offset to the sowing direction and a bend. Parallelogram suspension and/or combined with 

single or twin-wheeled copying system. Increasing proportion of machines with hydraulic pressure 

on the drill foot. Heel fertilisation or an innovation called MRB (Mid Row Band), inter-row 

fertilisation. The leader in development is the North American companies, such as the Canadian 

company Bourgault, a leader in acreage growth with NoTill technologies are South American 

countries and Eastern European countries (Ukraine, Russia, Kazakhstan etc.). Who knows why? 

Daily throughput, costliness of production, lack of rainfall, lack of personnel? Also, these aspects 

in the world are gaining weight in the arguments in favour of NoTill technology. In our country they 

are also being discussed more. 

 

The quality of crop establishment is therefore fundamental to the success of crop production. Well, 

established and established and well-established stand is a prerequisite for naturally healthy plant 

growth and development and increases the security of a good overwintering period. Any error in 

soil preparation and sowing subsequently requires increased efforts and costs. Aligned and 

compact stands can be more easily brought to a successful harvest. 

 

Plant production is a complex system, but a thorough understanding of it is the basis for the 

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

The effective provision of these functions within the agricultural production is conditioned by the 

emergence of new agrotechnical practices and approaches that enable both the desired yields 

and quality of crop products to be achieved and the conservation and protection of natural 

resources. For example, the cultivation of intercrop mixtures, the inclusion of soil biostimulations, 

is a very important and integral part of these new agrotechnical approaches in arable farming 

systems. Long-term use of intercropping not only allows to increase fertility in the form of 

intercepted mineral elements in organic matter, but also to improve soil structure. When the soil 

is in good condition, fertility is more stable, and plants need less mechanical and chemical inputs. 

Intensive and unnecessary soil preparation because of an inappropriate approach has caused an 

undesirable effect, in particular the loss of soil pores = loss of the soil's water-holding capacity. 

Rainfall water then washes away the lighter, uncompacted surface zone of the soil and washes 

away the undecomposed organic matter of the pre-crop. A gentle slope and the soil are not ready 

and able to hold even a rainfall volume of 35 mm. Deficits today are calculated at approximately 
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50 mm or more per growing season to 500 mm cumulatively over the last 

5 years. How is this possible?  

 

The soil with deficient in biological activity and with a low carbon stock to feed the soil biota, loses 

the water holding capacity of the aggregates. Compaction caused by frequent passes. Intensive 

cultivation almost throughout the entire profile degrades the soil structure, especially in terms of 

macro- and micropores. Thus, the soil, which has been treated to a high quality, becomes 

structurally devoid building rubble up to the depth of the treatment and system - without soil life. 

Without the possibility of retaining more rainwater and the possibility of respiration after the rainfall 

has ceased. The absence of pores in the profile is like a house without a functional plumbing and 

ventilation! You simply cannot thrive in such an environment. 

 

In addition to repeated long-standing access to the soil ecosystem specifically a barrier is created. 

Barriers in the communication of the 2 zones of the soil profile. Zones of different soil structure in 

terms of aggregate size, bulk density, and porosity. Compaction and complete destruction of 

macropores in the zone of basic soil preparation below 10 cm and unnatural loosening of the 

surface to provide a seedbed to a depth of 10 cm. This is sufficient to low-intensity rainfall cannot 

soak deeper into the profile and the surface layer becomes waterlogged. Often so much so that it 

slides down the contact surface, of course with the topsoil, because the soil surface provides a 

sufficient runway for the rainwater, which then carries with it the most valuable soil. Irreversibly! 

No one will ever bring it back. 

 

One example of many. So, are our lands ready to fulfil one of their basic functions of retaining 

water in the ground and replenishing the water table? Are they being they ready to replenish the 

crops we have established for the next drought, which will surely occur, as we have experienced 

many? Is the water being absorbed quickly enough to without unnecessary problems with 

equipment bogging down? Could it be abstract climate change, or the soil, or the person who is 

consciously working on it farmed? The recurrent manifestations of "soil drought" or "soil wetness" 

have not yet forced us to change our approach to soil management, to change cultivation 

technologies in the context of changing environment. 

 

Impacts will be unpleasant for Soil drought - wet, or Climate change? No, impacts will have to be 

borne by us humans. All of us although it is my land, that I personally farm or a neighbour on 

rented land. Respectively, I'm; just citizen" of a state that has lost its food sovereignty, the ground 

under its feet is overheating and is being washed away by torrential rains in his own home instead 

of normal rainfall! The basis of soil conservation technologies is the coverage of the soil surface 

with 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 technique to ensure the quality of sowing even in the case of a significant amount 

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

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

to be slightly loosened. 
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Nowadays, particularly 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. 

 

Knowledge, experience, and a workable solution 

If knowledge, experience, and a workable solution did not exist, we would be worried. Fortunately, 

however, there are functional technologies and solutions everywhere in the world that can 

negatively the negative impacts of changes in weather patterns. At the same time, they also meet 

the requirement to ensure productivity and, finally, the requirement for economic efficiency. 

Without negative impact on food self-sufficiency and the environment. So, you just need to start 

adapting your cultivation practices to the new conditions. It's up to each of us, because it's up to 

us whether we want to adapt and find a solution. Do we want change? Then let's start with 

ourselves and change ourselves!  

 

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 is 

stopping them to more widespread use? A species that does not adapt to changes in the 

environment will become extinct. This is a natural law. 

 

The impact of land treatment on land functionality 

Soil management has always been linked to man's desire to create the best conditions for the 

growth of desired plants. In the past, soil processing was limited both by the material possibilities 

of the time and by the available power, whether human or animal. The aim of all cultivation should 

be to ensure optimum conditions for the growth of crops while maintaining the quality of the soil 

and preventing its degradation. The soil is usually in an unstable state of looseness after each 

treatment. 

 

Soil structure, macro and micro pores, soil aggregates and capillary pores, which have been 

formed are destroyed. The stable and desirable ratio is also disturbed. of air and water, which is 

vital for soil biota. 

 

Mechanical disturbance of the soil breaks up the soil aggregates, this allows the consumption of 

the biological substances that hold these particles together. The more intensive the soil processing 

is, the more carbon is removed. The aeration of the soil is used by bacteria to consume the most 

fragile fractions of soil organic matter, the biological ooze that holds the soil microaggregates 

together.  

This puts soils in an unstable state that is capable of the incoming rainfall to deepen. Water carries 

soil particles away from disturbed aggregates and flooding of pathways through which water could 

otherwise reach deeper into the soil, which in the case of flat land leads to standing water on the 

soil surface and, on sloping land, to water erosion. In arable land, the problem is the stability of 

soil aggregates, not erosion, which is a simple consequence, although it is often cited as the cause 
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of the problem. Reduced the soil's ability to perform its basic functions of 

infiltration and water retention is a symptom of dysfunctional unhealthy soil. 

 

Other soil treatment 

If we want to support soil life and give it favourable conditions, we need to reduce mechanical and 

chemical soil disturbance as much as possible. Since current agriculture is struggling to combat 

soil erosion and soil degradation, there is less intensive tillage, which has demonstrable anti-

erosion effects, is a victory for both for both sides. The ideal is to start applying minimum tillage 

and sowing or drilling the main crop into mulch, stubble or directly into a stand of intercrops or 

intercropping of intercrops or intercropping of intercrops residues. 

 

Mutual symbiosis system 

Intercropping systems or cultivation practices are addressed by the inclusion of cover crops this 

problem by 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 thus the 

friability of the soil during processing, increasing its water holding capacity for water. The 

symbiosis of plant root and soil can do the job for us. We must give them and not rush to 

incorporate the still green matter by ploughing or disking, as is the case in most cases! It is more 

efficient to renew the sowing technique and use the laws of nature to their advantage. 

 

Soil biostimulation 

An effective way to change the approach to soil is to include soil biostimulations. Targeted 

systemic, repeated application of natural biostimulants allows natural to achieve the effect of 

improving the structure of the soil profile in a shorter period. The restoration of natural fertility, 

improving the water retention capacity of the soil. In combination with soil conservation 

technologies or with a cropping system in which they are included intercropping or cover crops, 

soil biostimulation can significantly accelerate the process of the healing of the soil profile. A 

system trial with soil biostimulants was carried out 4 in Litobratřice in South Moravia. It clearly 

shows that it is possible through biostimulations positively influence soil structure, water infiltration 

and consequently water retention soil water retention capacity. 

 

The results of the experiment 'Evaluation of different stand establishment technologies 

using 'PRP SOL' Neosol. 

In terms of maintaining soil quality, the experiment monitored the effect of the soil preparation 

PRP SOL, which is a mixture of calcium and magnesium carbonates in a balanced ratio 

microelements and a plant binder.  
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The experiment was monitored from 2009 to 2011 under semi-operating 

conditions on the land of Agrocentrum, s.r.o. in Hrušovany nad Jevišovkou, in the more arid region 

of the maize production area. The effect of the preparation on the physical and chemical properties 

of the soil was evaluated. In the framework of the crop rotation - (pre-crop winter wheat), maize, 

spring wheat, barely spring wheat - three variants with different soil treatments were evaluated: 

 

I. classical - with ploughing up to 0.22 m 

II. deep subsoiling up to 0,35-0,40 m 

III. minimisation with shallow cultivation up to 0,15 m 

 

PRP SOL was applied on part of the plot by spreader at a rate of 150 kg.ha -1 before sowing the 

crop and shallowly tilled. 

 

 

Reasons for the change 

Man did not create the soil. Just as he did not create the environment in which he evolved. 

However, he can reshape it. Not always quite successfully! Just changes in the environment, that 

has been billions of years in the making, compared to the memory of a single human generation, 

are an incomparable span of time. That is why we cannot imagine many things today. 

Unfortunately, nature, our environment, has a much longer-term memory. In recent in recent 

years, it has given us a very noticeable sense of this. We call it "climate change", but it is nothing 

other than our several generations of inappropriate interference with the laws of nature. Erratic 

rainfall patterns, increasing rainfall intensity, overheating of the land, decreasing natural soil fertility 

and so on. A reason for change!? The name is more appropriate here man-made "climate error". 

Changes in our environment suggest to us an extraordinary need to change our approach to land 

management to improve water management on agricultural land but also in forests. Adapt the 

landscape for reduce impacts such as soil drought, flooding, declining groundwater supplies. Let 

us start from the assumption that agricultural cultivation practices should be as closely as possible 

to natural processes, as the most viable technology for future is direct drilling. Going back a few 

centuries? No, stepping onto the path for a "sustainable Future" for our next generations. 

 

Can't you imagine? Never mind, there are enough examples with experience everywhere in 

the world of several decades. 

 

A comparison of the novelty of practices, the current state of knowledge and previous 

solutions 

 

If all the current solutions presented under conventional land management and precision farming 

was effective, then land degradation could not be at the level at which 

it is. 

 

From piecemeal innovations to systemic solutions 

1. Current technical solutions in the field of tillage are moving towards more. The aim of current 

technologies is to achieve perfect incorporation of post-harvest (organic) residues and furrow 
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fragmentation. For no-till technologies, the trend is to combine several 

operations into one pass, i.e., the combination of different working bodies on the frame of one 

machine. Almost all new designs of this type are presented in the context of precision farming. 

Although new soil processing technologies are often referred to as soil conservation technologies, 

it is not possible to say that this is always true. If this were the case, then soil degradation would 

not have taken on such dynamic. 

 

2. Also, most of the basic inputs of seeds, fertilizers, pesticides are produced by are cited as 

innovations towards higher yields, soil conservation and increased profitability production. This 

would be realistic if the soil was in good order. However, at present the prices of these prices of 

these inputs have increased by 200-300% compared to prices around 2000 but yields of the main 

crops and commodity prices have only increased by 10-30% and agricultural production is 

profitable in most in most cases only because of subsidies. 

 

3. A comprehensive system of care for the soil as a living ecosystem is virtually non-existent. It is 

the carbon balance and the balance of all natural soil processes are disturbed. Under this all 

innovations in agricultural technology, seeds, fertilisers, and pesticides are become 

counterproductive. 

 

4. What is innovative in our solution is the systemic linking of all the above inputs and categories 

while respecting the specific soil and climatic conditions, with a focus on to improve all important 

soil properties by means of a significant increasing biological activity in the soil. Both in the field 

of microbiology and in the field of macrobiology with the application of selected soil innovation 

systems. Following on from this, it is realistic to expect an improvement in the physical properties 

of the soil, in particular the water and air regimes, as well as an improvement in soil water 

management and the utilisation of nutrients, especially from natural sources. This will then lead to 

a more efficient utilisation of all sub-innovations in both basic inputs and agricultural technology. 

Do the future, this approach as one of the realistic comprehensive options to improve profitability 

of agricultural production and reduce dependence on subsidies. 

 

Recommendations for practice 

Currently available and used cultivation technologies solving problems related to soil degradation 

are mainly of an operational nature and do not address the situation as sustainable system. More 

natural and regenerative approaches need to be sought and incorporated into cultivation systems. 

The aim is to use a systemic solution that respects the natural functioning of the soil and the 

interests and needs of the growers, while ensuring the protection of the soil stock and respects 

environmental conditions. An active, living root system supplies the microbial life in the soil with 

life-giving energy. 

 

Carbon, which is an essential building block of organic matter. Saturated communities of soil 

bacteria and fungi work harder and make more nutrients and water available to plants. Increased 

production of cementing agents by the microbiota promotes water-holding capacity of aggregates. 
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A thriving root system develops faster and deeper. Plants therefore thrive 

and better fulfil the function of energy supply and protective soil cover. They reduce unproductive 

evaporation and overheating of the soil surface, while at the same time protecting the soil from 

erosion. Simple. 

Just don't leave the soil bare. The plant's root system works the soil for us. A systematic no-till 

cultivation approach allows us to continuously use the soil created porosity in the soil and thus 

ensure rapid colonisation of the soil profile by the root system. of the next crop. Soil pores allow 

year-round effective increase of rainfall absorption water, increasing soil moisture reserves and 

the continuous supply of air. 

 

The decomposing root system is a source of rapidly available nutrients in organic form. This 

reduces the need for external subsidy of nutrients in mineral form by fertilisers. The quiescent 

state of the soil profile in each zone increases the biodiversity of bacterial strains and soil fungi. 

Population explosions of unwanted fungal strains are not so pronounced, and therefore disease 

pressure is reduced. Plant residues decompose fastest under air access. So, their incorporation 

into depth prolongs the decomposition interval, reducing their use as a source of nutrients and a 

basis for stabilising soil structure. 

 

Everything is related. This is a basic rule in the soil ecosystem. Whatever somehow, we get into 

imbalance subsequently causes undesirable changes. At the end of the day an effort without an 

effect or a cost without an adequate return. Returning to biological soil processing is the essence 

of awareness. The use of intercropping systems are complex cultivation practices that naturally 

address the symbiosis of the root system through a mixture of different root crops and soil biology. 

Farmers have still seemed to be an extra cost. When the potential of intercropping is thoroughly 

exploited, it is it is above all an investment in the future, which has its justification and great benefits 

for the soil. Without unnecessary mechanical intervention, the most sensible way to make living 

soil is not to turn it into dead soil. Mechanically tilled intercrops or their premature mechanical 

termination, wastes a significant part of the energy put into the system and the result will be 

inefficient. Continuous plant cover naturally grows diversity of soil organisms by their symbiosis 

with the root system, a sensitive approach to soil nutrition and, consequently, the vitality of stands.  

 

This is the way of remediation. We have a solution that is offered by nature itself with its laws. 

Simple, effective, comprehensive and above all sustainable. Do nothing. Let's change our 

approach and be inspired so that we don't have to to be ashamed in front of future generations. 

 

 

Technology change is inevitable 

If there hasn't already been interest, it is already a necessity to think about changing cultivation 

technologies. A major problem last autumn was how to prepare soil that was too wet to be able to 

sow into it. Even strict adherence to agronomic deadlines is undergoing a major rethink. It became 

a priority to have at least sown, the deadline was no longer so important. In the spring this problem 

of how to sow into such waterlogged, compacted soil, likely to persist. But reflection should have 

occurred at least a decade ago. 
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The impossibility of preparing the soil mechanically before sowing raises 

the question of how else? There is only one suitable way and that is the biological way. Just as 

nature invented it before millions of years ago. Intercrop mixtures or cover crops through symbiosis 

of the root system and the soil microbiota solves pre-sowing soil preparation efficiently and simply. 

However, their most important benefit is their ability to improve and stabilise soil structure and 

thus the infiltration of rainfall water. For sowing into non-mechanically treated soil with a lot of plant 

residues, we cannot use most of today's the most widely used sowing techniques. Let's not look 

for culprits, let's not look for those responsible, let's not expect someone else toto offer a sensible 

solution! Let's start with ourselves on our own land. Without water, it's it won't work. It won't work 

with torrential rains either. We know that! Statements and comments by non-expert lay and 

unreceptive professional public have got us nowhere in the last decade. 

 

Not excluding ministerial officials and ministers, hydrologists, climatologists, water scientists, civil 

society activists and agricultural experts from the citizens, etc. The solution lies in changing 

ourselves. Changing our perception of the soil and the laws of nature. 

This is not only about our economy, but also about our quality of life as well as the quality of life 

and our children's independence! 

 

The responsible adoption of a world-tested cultivation approach, the technology of direct sowing, 

its extension and adaptation to the conditions of the Slovak Republic, the Czech Republic, about 

the repeated problems of changes in soil and climatic conditions and the economic costliness of 

conventional cultivation approach has become an inevitable necessity. The reasons for change 

also come in the form of planned legislation on 'greening' of agricultural production in the EU. We 

can only hope that a greater consensus will be found in a second attempt within the Slovak 

Republic to adopt direct drilling technology and a willingness to change the established practices 

that are depriving us of the opportunity to revive "bread industry"! 

 

Behind the proper structure and functionality of the soil is the activity and activity of the soil micro-

organisms, fungi, plant roots and other animals. These important inhabitants of the soil, and at the 

same time provide them with a suitable environment to live in, so that they can rebuild they and 

the soil can function as they should. We can tell that the system is working by the deposition of 

carbon in the soil, which will be reflected in improved fertility and, among other things, increased 

resilience against both flooding and drought. Soil organisms that do not have a sufficient food 

supply in the form of root exudates will begin to consume other available sources of energy, 

namely organic matter, and humus, with fatal consequences for the soil and its fertility and other 

functions. If the system is dysfunctional, the recovery process takes time and each time it is 

disturbed, it must be restarted. 

 

Integrated plant protection in innovative technologies 

The main elements of integrated plant protection systems are: 

- Reliable prediction of spread 

- Evolution of pest numbers 

- Counting the number of pests and disease development in crops 
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- Transition from continuous chemical treatments to selective treatments, 

correct choice of timing and standards for their application 

- Extensive use of biological plant protection products 

- Choosing the right crop rotation, using resistant varieties/hybrids. 

- Inclusion of cover crops (green manuring) in crop rotations. 

 

And only now insecticide can come in (if the points above don't work). 

The greater the diversity of plants in the soil, the more life there is in and on the soil. 

 

Summary of current issues in relation to soil: 

- Soil fertility is steadily declining. 

- Soil compaction is increasing. 

- Soil biological activity is decreasing. 

- Humus content is decreasing in the long term. 

- The risk of soil erosion has increased significantly. 

- Water retention in the soil and in the landscape is at a low level. 

- Degradation processes in our soils are gaining momentum. 

- The efficiency of input use in crop production is decreasing. 

- Utilisation of essential nutrients has halved in the last 20 years. 

 

Agriculture is a complex system of processes that interact with each other. As Archambeaud 

noted; at the moment when the centre of the farming system we put the soil and its fertility at the 

centre of the management system, we find that positive changes are also manifested in other 

parts of the system: 

- climate change 

- pollution 

- water quality 

- soil erosion, etc. 

 

To get the soil, and therefore the whole system, right, it is important to follow the basic steps of 

the NoTill philosophy listed below. The goal of the solution is to bring the biological soil systems 

into balance to optimize to support natural soil processes that will be systemically integrated into 

cultivation technologies. They are a quick and effective natural solution. In practice, they confirm 

these systemic measures improve all soil properties, especially biological ones, then physical, 

chemical and, subsequently, mechanical properties. On healthy soil, healthy plants thrive. 

Healthier, less chemically contaminated, tastier, and more nutritious products will be more in 

demand by consumers. The overall image of agriculture in terms of the environmental impact of 

farming. 

 

Ing. Ľubomír Marhavý, Ing. Ivana Šindelková 

 

 


