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What a lovely idea. A flower being like a living creature, able to perceive the surrounding world 
and able to modulate its reactions. When hearing the sound of an insect's wings, it will multiply 
the production of nectar forty times in order to attract  the pollinator. These are well-known 
reactions the same as the reaction of plants to music.

There are two different forms of farming. One of them came into being after World War I. Farm-
ers started using chemicals on their fields and initially this led to surprising crops. The yield was 
often higher by one third and sometimes even doubled if the farmer was lucky and chose a fer-
tilizer with the right content of nutrients. Elements, which soil organisms were not able to offer 
in a sufficient amount to the plants. The farmer wanted great crops and that is why he resorted 
to chemistry. 
An ordinary consumer does not worry too much about all this. He simply stays behind a kind of 
wall and believes that everything must be fine with our soil, because we can see all those beau-
tiful, fertile, lush green fields. But this is not true, something serious has happened. And it can´t 
have happened long ago because malignant consequences of the application of artificial fertiliz-
ers and pesticides do not take long to reveal. Each type of soil is sensitive in a different way and 
some types of soil do not respond immediately. What happened and what even children at basic 
schools understand is the following – in our landscape water stopped to be stored in deeper soil 
layers. Our landscape stopped to store water and stopped water to penetrate deeper through 
the upper soil layer. Water simply stays imprisoned in the upper soil layer, which has lost its 
physical structure. The physical structure of soil with its lumpiness enables rainwater to get 
deeper fast and at the same time does not allow rainwater to supersaturate the upper soil layer. 
It may sound complicated at first but even basic school children soon understand it. 
 
When it rains I need to make use of the rainwater because I cannot get water elsewhere. I need 
to collect and get the rainwater deep in my little field.  If I leave it in the upper layer, it will evap-
orate. In our country the temperatures today are approximately one degree higher in compari-
son to the long-term average value, so this consequence is, what has already almost become a 
cliché, the consequence of global climate change.
We also have experience with this and the intervals between rainfalls are longer and the rain-
falls are usually heavier. However, within the whole year we do not get more or less rainfalls. 
There is evidence that we get the same amount of rainwater but we are not good at water man-
agement. And we did not want it, farmers did not want it no matter whether productive farmers, 
organic or ecological. Everyone wants water but in places where farmers have respect to life, 
rainwater disappears fast. The capacity is over 30 mm of rainwater during one rainfall and on a 
conventional field with a ruined structure it is only 6-7 mm, which is bad news. 

On the one hand it is bad news but on the other contemporary productive, conventional farmers 
learned to turn that to their advantage because they do not lose the chemicals that they applied. 
The applied chemicals stay in the upper layer and under the ploughland there is a layer, a thin 
layer of clay and fine textured material which does not allow the water to infiltrate deeper, there 
is a kind of capillary barrier. So what do they have at their disposal? They have a waterlogged 
soil profile, up to the depth of approximately 20/30 cm, containing their agrochemical cocktails 
and the plant does not need anything else for a period of 60-70 days in order to provide a great 
biomass. 



And when the same plant grows on a field of an organic farmer, it has to put  loads of energy 
to get deep down and reach water. It must keep its roots functional. While the plant in conven-
tional farming has all the necessary nutrition right under its nose. It does not have to invest into 
deep roots, all it has to do is maintain a substantial conversion of roots because the roots are 
functional only for a limited length of time – up to three weeks and then they need to regener-
ate. And the world of microorganisms also had to learn to live with this and is able to decom-
pose fast in conventional agriculture. Because it hasn't got energy, so it decomposes dead roots 
and it's like a kind of accelerated circus. This is a wrong word, I do not want to defame anybody. I 
want to stress again that nobody knew and very few people could describe the success of con-
ventional farming.

Why are we looking, I keep asking, why are we looking at dead forests beyond beautiful agri-
cultural cultures? This is what should bother us. And the answer lies within the dynamics of 
processes which are happening right under our feet, right in front of our eyes. In places where 
farming respects nature, the plant must turn over a required amount of its energy into regen-
eration of all soil creatures. And the way those soil creatures drool, because they have no eyes, 
no ears and yet they have to communicate with each other. Communicate with each other, 
between species, communicate with fungi, soil protozoa, predators, all those soil creatures and 
also with flowers and plants.

There is no other way to communicate but drooling. They will drool until they reach a common 
answer and the entire system will manage to produce not only a certain amount of aboveground 
matter, but also to regenerate the soil environment so that with other generations of plants 
rainwater will be stored deep down in the soil. The main problem is related to water and we 
must not let it stay in that thin upper layer like conventional farming does. Farmers are usually 
said to suffer the most from droughts, but this may not be true. We need to call the cause and 
effect by the right name.

All over the world where they understood the importance of storing rainwater in deeper lay-
ers of soil, farmers do not allow this bloated layer under ploughland to form. Moreover, in poor 
soils it is like cemented because the unused nitrogen transposes calcium and magnesium into 
that thin layer above the relocated clays above the impermeable zone. A kind of „little lagoon“ 
remains there,  and your analogy with a flower box could be supplemented by a tray under the 
flower box.  And that tray, it is once again malevolently ingenious since the roots deform on the 
surface of that ploughland. They create a kind of felt and they breathe a lot. So they release car-
bon dioxide, which dissolves in water in the soil, carbonic acid forms and translocated calcium 
and magnesium form carbonates, the same as in the case of a karst.

However, this is not a karst, because there the rock fills in the space between layers. So when a 
farmer goes to a laboratory and wants to have his soil tested, he will hear: „Well, the pH in your 
soil has shifted to the acid area. There is no calcium and magnesium in your soil.“ What is the 
farmer going to do?  He will go and get some Dolomitic limestone because he knows something 
went wrong with his soil. But after applying the limestone he should reduce the amount of ni-
trogen fertilizers because the surplus of nitrogen will lead to a shift of calcium. It will not stay in 
the place where the farmer applied limestone. And in degraded soil this layer will become even 
harder. So what will the farmer do next?  „I shall go and get a spade and I shall dig and break the 
hard layer of soil,“ he will say.  He can of course break the hard layer but it will press on the other 
layers, if he does not sow some lucerne-grass mixture there. And if he does not leave the soil in 
peace for at least five years in order to restore worms in the soil.



It is a long period of time, I know. I guess you know I have earthworms in mind. It takes five 
years for earthworms to renew the permeable vertical tunnels, to clear up after the breaking 
of the hard, heavy layer under the ploughland so that soil can start cooperating again with the 
ploughland. This process takes five years. It cannot change straight away.  

Healthy soil works well in the region of roots, in the rhizosphere. It can work even two meters 
deep with the help of root secretions and soil microorganisms. 
 Even in conventional farming immediately after the harvest farmers will say: „Please, sow a 
rich variety of intercrops.“ In other words for an amateur: as if after harvesting corn the farmer 
would sow seeds and turn the field into a meadow full of wild flowers. A meadow where indi-
vidual flowers may not necessarily be of local origin, they might be from Ethiopia or the United 
States, or some other place with a warmer climate. But the reason is clear – to avoid weeds. 

When people were tested on their regular daily food consumption, one group ate only ten differ-
ent types of food and the other more than twenty-five. Those in the second group were feed-
ing their own microbiome.   Their own microbial community, which helps digestion and helps 
to teach their own immune system because for one human cell there are 10 microbial, friendly 
cells. And when we take into account the number of genetic information, so for one piece of hu-
man genetic information there is a 100 microbe information. This is a hell of a number and this 
number, if we voluntarily give it up by reducing the different kind of food d in our diet, by reduc-
ing the range of crops used for the production of food, so we voluntarily deprive ourselves of a 
certain amount of health. And regeneration of health is the most natural thing. 

Farmers and scientists are trying to find field crops which grow well in containers and they have 
been tested for two or three years to see whether same results will be achieved. Then they 
select the plant, which grows best in the prepared soil, has the best biomass and gives the best 
yield in order to satisfy the constantly hungry, voracious human being. But from the viewpoint 
of soil biology nobody asks whether that plant is not just a well-known cheat trying to trick the 
farmer and make him put certain additives into the tested containers from the very start. For 
instance, if you use intercrop mixtures, you will see a positive effect only fifteen years later. 

It would be interesting if a farmer was sitting here instead of me. A farmer, who is responsible 
for, let´s say, 30 hectares of land or an agronomist, responsible for 3000 hectares, who would 
explain to us how willingly banks and certain consortia of companies pressed farmers to start 
using biogas. And to get more machinery. What an atmosphere there is at the Techagro Fair in 
Brno! There are videos which show you a farmer sitting in an airconditioned cabin with three 
computers, an adjustable seat, listening to music in a completely clean, dust-free environment. 
The little machine can even recognize where different plants grow and the pressure of its tyres 
is so soft that nothing would happen, even if it ran over you foot. 

Soil has lost its lumpy structure. Its lumpiness is the result of a hidden life, microbial slime, 
exudates, gel, all surrounded by fungal threads. These fungal threads hate the jihadi approach 
of the sword.   And contemporary agriculture can be easily compared to a sharp double-edged 
sword. On the one hand we have a wonderful harvest but on the other we must consider the 
landscape which does not know what to do with the big amount of nutrients from fertilizers 
that escape from the fields. But also through transport and industry. During the period when 
crops need nutrients farmers fertilize their fields twice or three times and they know that one 
third or even half of the used fertilizers immediately disappear from the field.  



The farmer uses fertilizers in order to supply his crops with nitrogen. He uses fertilizers accord-
ing to analyses and the actual amount of mineral nitrogen in the soil. This is the way it works 
in the landscape system.  The farmer is not obliged to confess. As if some sort of architect of 
the universe said: „Who is responsible for the runoff of fertilizers? How come that this spruce 
coppice is dying? How come that this spruce coppice instead of root fungi partners chose the 
actinomycetes bacteria, which cooperate only within millimeters, and why did it give up cooper-
ating with fungi which work within a bigger area than the size of a treetop and which can draw 
and store water and slow down the decomposition of organic matter. Whose fault is it? Who is 
responsible for the runoff of nitrogen and the foolish behaviour of spruces?“ Because they feel 
at home in rainy regions where they need to watch out for nutrients and slow down decomposi-
tion. 

Personally, from the scientific point of view, I am more interested at present in safety and pro-
tective mechanisms of the inner environment than in the fastest way of releasing substances 
from the soil and the fastest and most successful supply of nutrients.  That means that after 
the container test I shall not choose those with the greatest production but I shall look for the 
response to what happened in the soil. Whether there was a decline of fungi partners, whether 
there was a rise in the number of bacteria which cause an undesirable decomposition of organic 
matter and which bring that soil to its mineral essence. It is important to understand that in the 
soil there exists an entire world, in which mechanisms protecting its resources and riches play a 
key role. There is no need to stuff the soil with loads of chemical substances and force the soil to 
do what we want – to free its wealth, to give up its protection. And to let go of it all in favour of 
crops every year. 

Today we are about to decide whether we want to return to farming the way it was done in the 
old days, when farmers used manure. They did it well and had a good crop. But we also need to 
mention other things. They also had pastures and meadows, from which they took the green 
treasure into their barns for their cows and then they used the „stolen biomass“ on their fields. 
That which was supposed to go back to the pastures. The question is whether we have enough 
grassland today, enough pastures. Whether we haven´t got too many farms focused on inten-
sive livestock production, where animals are taken care of by some kind of robots and when 
you say „hello“ they'll answer in Spanish or Portugese from some Brazilian plain. And if they are 
not used to being fed on GMO soybeans. Perhaps this is not the best way. Moreover, if the soil 
is really damaged and resembles plasticine, so you will hardly ever turn it into beautiful, light, 
crumbly soil.

Efforts to revive agriculture exist. Officials have already noticed that there is a lack of organic 
mass and chose a strategy in support of large farms with intensive livestock production. But 
those who do not have livestock production will hear: „Subsidies are limited, you are not enti-
tled to any financial help because you do not have livestock production, you have no sources of 
manure.“ 
However, the entire region of Lower Austria lacks livestock production and yet the government 
said: „Look, farmers, we want 30% of you to stop using artificial fertilizers and pesticides and we 
shall do our best to cover your extra expenses.  You need to quantify this change in the course of 
the first five years and we are also ready to help you with purchasing new machinery.“ But at the 
same time farmers get a government subsidy of 200 Euro per one hectar a year (which covers 
almost 60% of expenses on a wildflower meadow) provided they sow a meadow by July 31.  On 
that field of his. 



When the farmer finishes harvesting rape or winter wheat and sows a mixture of meadow 
seeds including five different species of nectar-bearing plants in order to encourage and attract 
insects, because throughout Europe in general the number of insects has fallen by 50-70%. This 
is how the government there tries to support the environment. What is interesting is the fact 
that 100 Euro is paid from Brussels and 100 Euro from local resources. Try to suggest this in 
our country so that farmers have their backs covered. 200 Euro amounts to about 5400 Czech 
Crowns while an intercrop mixture of seeds costs approximately 2000 Czech Crowns. 
 
What is interesting is the fact that even conventional farmers are in favour of intercropping 
because they know that this way they protect the soil against overheating. It gathers dew, 
which drops into the soil and farmers do not need to bring manure because if plant roots do not 
have nutrients, so they are forced to offer something to those soil creatures. Intercrops have 
to be carefully selected – intercropping is a science and only a few research institutes in the 
world deal with it. Intercrops must be selected so that one of the crops, for instance, clears up 
the remaining nutrients which were not used up by the wheat and absorbs them – for example 
legumes, winter peas, vetch, clover or lupine. Plants which can absorb nitrogen from the air and 
send it into the soil through some kind of microbial factories on their roots. They can fix nitrogen 
only if the nutrients are cleared up, only if in the soil solution the parameters of soil water are 
close to distilled water. 

Paradoxically, periods of drought have aroused interest in soil biology and efforts to store rain-
water in deeper soil layers. The world of conventional farmers does not know that if they do not 
succeed to break the hard layer of soil under the ploughland, so the intercrops which they sow 
(mostly mustard and blue tansy) will be the most unsuitable. Anyway, mustard goes better with 
a sausage. It is an excellent means to help fight stray bacteria. It plays the role of a kind of pro-
tective shield in the digestive system and works in the same way in soil. Mustard produces glu-
cosinolates which can be compared to poisonous gas and mustard benefits from this more than 
well. It kills everything around its roots, cell walls are broken and in fact cytoplasm of microbial 
partners works as a fertilizer. This is what mustard can do in soil but the structure of soil does 
not benefit from this at all. After a mustard harvest the soil logically caves in even more. 

Then there is the second popular popular intercrop – the blue tansy.  It has beautiful leaves and 
a rich root system but it works like a water pump. It can change the state of water from liquid 
into vapour but it is not very good at covering soil. So these two plants are a part of intercrop 
mixtures. But white mustard, which I spoke about, should be used carefully – not more than 
a handful of seeds per one hectar. But white mustard is very popular because in three weeks 
time you get a beautiful green field which everybody can see. And when walking across the 
field you can see your shoes are wet because the condensed water which drops back into the 
soil protects it against overheating. And because the matter stays on the surface, it works as a 
green fertilizer. But they would have to open a book and read this to find out how much they are 
mistaken. Unfortunately, there are not many books because it is a new trend which has been 
spreading from the United States since the seventies. 

I do not want to anticipate the future, but because we have lost spruce tree forests, the cooler 
of our landscape is disappearing in front of our eyes. Solar energy will be reachig deeper under 
the surface. It will make the soil much hotter and there will be less layers, in which solar energy 
was transformed into bio-chemical bonds, into some new kind of biomass. When a tree is hot, 
it needs to be cooled so that it can evaporate water, transpire water and thus enclose a small 
water cycle.


