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Among the extensive scientific heritage of Nikolai Vladimirovich Timofeeff-Ressovsky papers devoted to the evolutionary process occupy main position.

Considering adaptation as a result of discrete changes in genotype, mutations on unit characters, he also recognized a limitation of this approach, noting “Behavior of simply inherited characters, usually monogenic in population. …. it is conflicts with the ever-increasing performance of a huge role in the evolution and selection of plants and animals”(1) The concept that we formulated about the integrated genetic system (MPS) of super-organismal formations (symbiosis) partly removes this contradiction (2). 

In such a functionally integrated genetic system mutations on specific plant genes, which provide hosting of beneficial microorganisms, can lead to significant changes in adaptive capacity, because a host-plant comes into possession of thousands of genes of microsymbionts, able to rapid change in the genetic characteristics for the purpose of surviving in a complex system of soil-plant-soil.

Mutation process induced in the population of microorganisms prior to penetration of the host tissue provides the colonization ability of nodule bacteria cells. With a certain degree of conventionality this can be considered as a model of microevolution changes in which  Timofeeff-Ressovsky emphazised the following elements: the mutation process, population waves, isolation and natural selection (1).

During the process of colonization of the rhizosphere the mutation process in microsymbionts sharply accelerates, exceeding a frequency by several orders of magnitude in non-symbiotic bacteria partially at the expense of suppressing the processes of reparation, further plant carries out the selection of individual cells, which penetrating into the plant are able to breed (population waves), and these populations are exposed to isolation inside the plant. As a result composition of nodule population is significantly differs from that in the soil, which corresponds to the concept of "elementary evolutionary phenomenon"(1).

Nowadays we know that recombination also plays a very important role in symbiosis, therefore it could be appropriate to add also about the activation of recombination processes in microsymbionts, for example frequencies of plasmids transfer increase enormously – it is shown for rhizobia and PGPR. Due to the clonal population structure the recombination processes for bacteria are more important than for higher organisms, as bacteria can get entirely new genes and fix them in the genome, which is restricted for higher eukaryotes. 

So it becomes clear, that plant genes that direct operational (or adaptive) evolution of the nodule bacteria are of considerable interest for understanding the micro-evolutionary processes as well as for developing more effective microbial-plant systems.

In the presentation by the example of signaling genes determining the process of recognition between bacteria and plants bacterial signal receptors will be considered as well as their allelic diversity in populations of legumes, docking mechanisms of signaling molecules and other issues of the symbiotic systems evolution. You can take a fresh look at the interaction of gene-on-gene: it is not limited to a specific pair of signal-receptor (which is more typical for the pathogens). Microevolution in the symbiosis systems leads to co-adaptation of extensive gene complexes of the partners.

Modern views on symbiogenesis allow us to extend the statements of the doctrine of Nikolai Vladimirovich not only on long processes of speciation, but also on the processes leading to microevolutionary transformation within a host generation, moreover - this process turns out to be controlled by a system of symbiotic genes of the host, so microevolution processes become "working tools" of the ecologically obligate adaptations.







