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SEXUAL DIMORPHISM IS A CONSEQUENCE OF ANY SELECTION
V.A. Geodakjan
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Darwin founded the theory of sexual selection, which explained sexual dimorphism (SO) as a consequence of sexual selection, since SD could not be interpreted in terms of natural selection.  It was a methodological error: a broad phenomenon cannot be explained by a narrow mechanism.  This accounts for weakness of his theory.  Although this problem was studied by Wallace, Weismann, Fisher, Goldschmidt and other eminent biologists, in relation to sex modern authorities continue to write about "crisis" in evolutionary biology: that prevalence of sexual reproduction among higher plants and animals is incompatible with evolutionary theory (6); that we have no satisfactory explanation of the origin and maintenance of sex (5); that "sex represents the most important challenge to the modern theory of evolution ... the queen of problems ... the largest question is why sex?" (1).

The problem was solved by us in 1965 (2).  The new concept considers sex differentiation as an economical form of informational contact with environment, as a specialization by conservative and operative trends of evolution. In this respect males are evolutionary "vangard" of population, and SD is the "distance" between sexes during evolution of any characters.  New relationships have been predicted and revealed, such as feedback control of sex ratio, different reaction norm and dispersion of sexes (DS), phylogenstic and ontogenetic rules of SD, "paternal effect" etc. (2-4).

Further generalization permits to make deduction. The evolution of any character passes through the SD stage, therefore SD is a consequence of any selection type: natural, sexual, artificial. It is then possible to draw a scenario of character's evolution which outlines the roles of DS and SD (see Figure).

Evolution of the character from X1 to X2 in asexual forms includes the following successive phases: stable-initial (S1), evolution (E) and stable-final one (S2). In dioecious forms S1, E and S2 for the whole population do not coincide in males and females.  They are shifted in time by (t: all phases in males leave behind those in females.  The E phase is always preceded by the broadening of genotypical dispersion and the S one by its narrowing.  Consequently, in the phase em the genotypical dispersion is broader in males and in the ef in females.  Genotypical SD appears in the em grows up to the optimum (divergent stage), remains constant (stationary stage), decreases and disappears in the ef (convergent stage).  Broader reaction norm of females under the effect of stabilizing selection (in S1, S2) makes narrower its phenotypical dispersion protecting them from elimination, under the effect of directional selection (in E) all the phenotypical distribution is displaced, decreasing phenotypical SD as compared to the genotypical one.  In the S2 phase SD in the norm is absent, but in pathology some "relicts" of SD and DS can be observed in the form of sex ratio and DS of "teratos" (teratological rule of SD).  Thus, by SD and DS one can estimate the direction and phase of evolution.
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The new theory covers all the characters: inherent in both sexes, in one sex, qualitative, quantitative ones, for which SD exists or not, in the norm or pathology.  The established relations and prognostic potential make the theory a valuable tool of investigation which is already used in anthropology, medicine and psychology.
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