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The main characteristics of sexuality: sex ratio, dispersion (D) and sexual dimorphism (SD), are considered by our theory of sex not as constants, specific for given species, as it was believed earlier, but as variables closely related to the environment and determining evolutionary flexibility of species. It means thet they have an important adaptive value end different optimums at various conditions, and in parallel with the mechanisms determining this optimum there exist other ones for feedback control. Such control of sex ratio was predicted and revealed by us in 1965 (3). In animals the feedback is realized through intensity of sexual activity, aging of gametes and in outcrossing plants through pollen quantity getting on female flower.

How is SD controlled? If the distribution of a quantitative character is different in males and females, there is populational SD, and m- is the minimal, m0 - modal and m+ maximal classes of individuals by this character for each distribution, then SD of parental pairs formed from identical classes: m- x m-, m0 x m0, m+ x m+, will be close to the optimum. Maximal deviation will be by extremal combinations of parents: m- x m+ and m+ x m-. One of these reciprocal combinations has maximal SD, another minimal SD. For realizing the predicted feedback control of SD size it is necessary that the offspring of parents with optimal SD have also the optimal SD. The offspring of parents with maximal SD should have the minimal SD, and the offspring of parents with minimal SD the maximal SD. Such relationship may be provided with well known X-chromosome cross inheritance. The following conclusions can be drawn: (1) Along with the known functions X-chromosome can play a role of a SD regulator. (ii) Since SD may be by any character, the autosomal one included, then one can suggest: (a) closer connection of X-chromosome with quantitative inheritance of the character; (b) higher proportion of regulatory genes in relation to the structural ones in it, i.e. more modificatory role of sex chromosomes in comparison to autosomes.

How is D controlled? If in the population only two kinds of X-chromosome exist: X1 and X2, then there are two male genotypes - X1Y, X2Y and three female ones: X1X1, X1X2, X2X2. In the male genotypes all X-chromosome genes are in hemizygotic state and so all recessive characters will be expressed, while in female genotypes they will be expressed only in homozygotic state. Hence, only they will be subjected to natural selection. For this purpose they must be localized on the periphery of phenotypical distribution of the character in the population (operative part). To avoid elimination female heterozygotic genotypes must be localized in the center of disfribution (conservative part). From 6 possible types of crossing between 2 male and 3 female genotypes only 4 (a, b, c, d) will give new combinations: 

X1Y + X1X2 ↔ X2Y+X1X1, X1Y+X2X2 ↔ X2Y + X1X2. All these crossings transform male genotypes X1Y to X2Y, or X2Y to X1Y, pass from one side of distribution to another, always meeting the front of harmful factors of the environment. Therefore they oppose selection which narrows the D, not changing proportion between operative and conservative parts of population. Female genotypes turn either from heterozygotes to homozygotes (a, d) or vice versa (b, c), pass either from the center to periphery enlarging D (homozygotization), or vice versa, narrowing D (heterozygotization). Consequently, this mechanism is able to regulate D and automatically supports its optimum. By a decrease of D proportion of female heterozygotes grows that leads to homozygotization and vice versa, by an increase of D (growth of the proportion of female homozygotes) heterozygotization and decrease of D take place (feedback compensation). As compared to SD, D is a more general phenomenon: it is important not only for dioecious forms but also for asexual and hermaphrodits. Therefore more general control mechanisms should exist. All reasons about conservative role of heterozygotes and operative one of homozygotes are true also for autosomes, i.e. for all diploid forms. In the simplest case of monohybrid segregation: 2Aa ↔ AA + aa, growth of D means an increase of the proportion of homozygotes, while its decrease, vice versa, is related to increases of heterozygotes proportion. It was shown (1, 2, 4) that the change of equilibrium to the left (hybridization, outbreeding) increases heterozygocity, raises potential variability and narrows D. On the other hand, change of equilibrium to the right (inbreeding) decreases heterozygocity, raises free variability and D. For clarity we considered the simplest cases: of two variants of X-chromosome and monohybrid segregation. Transition to more complicated polyallelic cases does not change the matter: all the conclusions remain true. Hence, the well known genetical mechanisms of diploidy, homo-, hetero-, zygocity and -gamety and cross (X-chromosome) inheritance are able to provide important populational characteristics, such as D and SD with feedback regulatory mechanism.
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