
Table I. Many-year mean values of the water 

availability index w, the efficiency of using soil water 

resources e and the yield of winter wheat crops Y in 

the Steppe Crimea under two agrotechnologies applied 

Agrotechnology  w e Y, c/ha 
Traditional agricultural technology 
on rain-fed land 

0.63 0.48 28 

No-till technology with soil 

mulching on rain-fed area 

0.72 0.70 33 
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1. Introduction − The main objectives of the study are as follows:  

1. Justification of the inevitability of the transition from nature management technologies focused on the 

principle of H. Ziegler to technologies focused on the principle of I. Prigogine on the basis of the theory 

of dissipative structures. 

2. Justification of the connection between "green" economy and nature-saving (including water-saving) 

technologies. 

3. A demonstration of the onset of a new stage in agriculture on the planet − the development of no-till 

technologies. 

4. Assessment of the effectiveness of no-till agricultural technology in terms of improving water 

availability and yields of agrocenoses when cultivating grain crops in the Steppe Crimea. 

The methods used and the results obtained in solving these problems are described in more detail in [1-4]. 

 

2. Results and Discussion  − Based on the theory of dissipative systems, it is shown that at the present 

stage of the Holocene, the evolution of dissipative structures on Earth (which include living organisms 

and superorganism systems) obeys the principle of minimum entropy production by I. Prigogine, 

according to which humanity is in a situation of necessity and inevitability of the rational use of available 

resources. The foundation for the solution of this problem is resource-saving nature-based technologies 

for human use of natural resources. An example of such technologies is no-till technique in agriculture.  

The MULCH model was applied to demonstrate that no-tillage with mulching the soil surface with crop 

residues can be considered as the promising agricultural technology for grain cultivation in the Steppe 

Crimea. Mulching reduces unproductive water consumption (evaporation from the soil) and the efficiency 

of using soil water resources ηe=ET/E (where ET and E are the transpiration and evapotranspiration of the 

agroecosystem, respectively) increases due to an increase in productive evaporation (transpiration) (Table 

I). As a result, the water availability of plants ηw= ET/EPT (the ratio of the actual transpiration of 

vegetation ET to its potential value EPT) also rises. The energy efficiency (the ratio of energy of the 

obtained crop to the energy cost) of no-tillage with mulching is 2–2.5 times higher than that of traditional 

moldboard plowing. 

 

3. Conclusions − 1. It is shown that the 

evolution of dissipative structures on Earth 

obeys two fundamental principles: H. 

Ziegler’s principle of maximum entropy 

production and I. Prigogine’s principle of 

minimum entropy production. 

2. At the present stage of the Holocene, 

humanity found itself in the situation of the 

operation of I. Prigogine’s principle: facing the inevitable need for the rational use of available resources, 

in particular, in agriculture and the related sector of water management.  

3. This circumstance inevitably leads to the use of the “green farming” strategy by humanity. In 

agriculture, this is manifested in the transition from traditional, so-called “gray” technologies of natural 

resource management, strictly focused only on short-term economic expediency, to nontraditional 

(“green”, nature-based, no-till) technologies. 

4. It is shown that the no-tillage in combination with soil mulching with plant residues is the most 

promising technology for increasing the water availability and yields of cereal crops in the Steppe Crimea 

(semi-arid region). 
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