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Features of crossing and setting of hybrid seeds in hybrid
cotton plants with replacement of substitution chromosomes
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It is known that cotton of the species G. barbadense L. is characterized by such quality
and fiber length, which significantly exceed all known varieties of the widely cultivated
species G. hirsutum L. The use of aneuploid lines allows the creation of chromosome-
substituted lines with foreign chromosomes, in which the% of fiber is significantly
improved; reduced microneir and increased fiber strength. Analysis of Fi hybrids
obtained from crosses of monosomal lines G. hirsutum (Mo) with the line Pima 3-79 of
the species G. barbadense L. showed that the crossing of two monosome lines on
chromosome 2 with the line Pima 3-79 differed significantly (from 33,33 up to 66,67%);
13 monosome lines on chromosome 4 — strongly (from 12,50 to 100,00%);
5 monosomelines on chromosome 6 — significantly (from 26,32 to 60,00%), while the
crossability of the monosomal line on chromosome 18 was characterized by a strong
decrease (up to 16,66%), and the monotelodysome line on chromosome 11 had the
highest value (100%), which was explained by the specificity of the aneuploid lines.
Significant differences in the setting of hybrid F1 seeds in the studied variants of crosses
(from 16,00 to 52,82%) were also due to the specificity of monosomal lines. Crossing of
monosomal lines with the original F1 hybrids (MoxPima 3-79) showed a general
decrease in F1BCi hybrids in all variants, with the exception of one FiBC;
(Mo75xF1(Mo75xPima3-79)), which showed an increase in crossbreeding (up to
60.00%) in comparison with the original hybrid F1 (33,33%). A general decrease in the
setting of hybrid seeds F:BC: was revealed in comparison with the original F1 hybrids,
with the exception of two variants of crosses: F1BC1(Mo67xFi(Mo67xPima3-79)) and
F1BC1(M027xF1(Mo27xPima3-79)), in which an increase in the setting of hybrid seeds
was observed (up to 30,43 + 9,59 and 53,33 = 7,44% respectively). In F1BC; hybrids, an
increase in crossability was found only in two variants of crosses (with Mo75, Mo27) in
comparison with the F1 and FiBC: hybrids. Thus, the first factor constraining the
development of new chromosome-substituted cotton lines is the low cross rate of
parental forms, due to the lack of individual chromosomes or their arms in both parental
forms, as well as the formation of a small number of fruit elements and the need to
combine flowering periods in them. The second limiting factor is the low setting of
hybrid seeds in successive backcross generations due to the reduced setting of seeds in
the original aneuploid cotton plants, as well as the existence of hidden consequences of
interspecific hybridization.
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