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ANNOTATION 
Kravchenko M. O. Ecological sustainability of population systems in the water 

frogs of the Pelophylax esculentus hybridogenetic complex. — Manuscript. 
Dissertation for a degree of Candidate of Biological Sciences by speciality 

03.00.16. – ecology. — Oles’ Gonchar Dnipropetrovsk National University. — 
Dnipropetrovsk, 2012. 

Original results of the long-term studies of population systems of water frogs 
hybridogenetic complex (Pelophylax esculentus complex) are provided. Present work 
justifies that hemiclonal population systems (HPS) represent a special level of 
biosystems, which bridges population and biogeocenotic levels. 

We registered transformation (i. e. change their composition over time) of the 
HPS. These processes differ from noncyclic dynamics processes characteristic of other 
levels of biosystems: population dynamics, succession or phylocoenogenesis. 

Further, we developed a conceptual model that takes the main factors of the HPS 
dynamics into account. This model considers differential survival and reproduction of 
the individuals belonging to the parental species and their various hybrids, which 
depend on the impact of components biogeocoenosis, as well as interspecific 
hybridization and hemiclonal inheritance in hybrids. 

Ultimately, on the basis of that conceptual model we developed an original 
simulation model (MS Excel) to trace transformations of the water frogs HPS. The 
provided set of factors appeared to be sufficient to observe the model transformations 
similar to the processes registered in nature. Different types of HPS can be regarded as 
separate stages of their transformation sequence. Based on subsequent analysis of these 
models transitions we propose dynamic typology of the HPS. Each type has a 
corresponding dynamic pool in the phase space of states of a HPS. Belonging to a 
particular HPS dynamic type reflects the peculiarities of its structure and allows to make 
assumptions about its future transformation direction. 

Based on the simulation results we found that different types of dynamic HPS 
differed in terms of their ecological sustainability - the ability to persist or change over 
time. Four attractor types of ecological stability (stable, cyclic, agile and loss of 
balance) and three types of transient (unstable equilibrium, directional change and 
indifferent equilibrium) were described. 

Key words: ecology, Pelophylax esculentus complex, P. ridibundus, P. lessonae, 
P. esculentus, hemiclonal population systems, simulation modeling, stability. 
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