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Abstract: Six upland cotton(Gossypium hirsutum L.) varieties (lines) with high fiber quality were used to create a 4 AR 3
genetic population according to a complete diallel cross design. The developmental genetic behavior of the dry matter (192

weight of mid-summer bolls and their subtending leaves (boll-leaf system) was investigated by using additive-dominant  , k5
developmental genetic models and corresponding statistical methods. The results showed that the dry weight of the
leaf subtending the boll was mainly controlled by additive effects in the former half period of boll development, and by
dominant effects in the latter half period. Boll shell weight was affected by additive and dominant effects in the whole
developmental process, but additive effect genes mainly acted. Boll weight was mainly governed by dominant effects in
the early-middle period, and by additive effects in the late period. The results of conditional genetic variance
components indicated that net genetic effects for the dry weight of the leaf subtending the boll reached a peak at 38-
45 days post anthesis. Meanwhile, the expression of additive genes closed. Gene expression for the boll shell weight
was most active at 17-24 days and 38-45 days after flowering. The net dominant effects played major roles. The two
summits of gene expression amounts for the boll weight appeared at 17-24 days and 31-38 days after flowering, and
the dominant genes were expressed in larger amounts than the additive genes. From then on, the expression of genes
decreased dramatically. The maximum of net genetic effects for the boll weight appeared earlier than those of the dry
weight of the leaf subtending the boll and the boll shell weight, which was consistent with the observation of more dry
matter accumulation in the boll shells of high quality upland cotton varieties than low-medium quality ones. Dominance
correlation coefficients between the boll shell weight at diverse developmental stages and the boll weight finally
attained were positive and significant at the 0.01 probability level.
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