Developmental Reaction Norms: the Interactions among
Allometry, Ontogeny and Plasticity
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Abstract How micro- and macrogvo utionary avolutichary procasses produce phenotypic change is without ques-
tion one of the most intriguing and perplexing issuas facing avolutionary biniogists. We helinve that roadblocks to pro-
gress lie A) in the underestimation of the role of the environmaent, and in particular, that of the interaction of
genotypes with environmental factors, and 8} in the continuing lack of incorporation of development into the evols-
tionary synthesis, We propose the integration of genetic, environmental and developmental perspactives on the
avolution of the phenotype in the form of the concept of the developmental reaction norm {DRN The DEN represents
the set of multivariste ontogenies that can be produced by a single genotype when it s exposad to environmental
variation. It encompasses: 1) the processes that alter the phenotype throughout the ontogenetic trajectory, 2} the
recognition that different aspects of the phenatype are {and must be) correlated and 3} the ability of a genotype to
produce phenotypes in different envirenments. This perspective necassitates the explicit study of character expres-
sion during development, the evaluation of associations between pairs or grouns of characters {e.g., multivariate
allornetries), and the axploration of reaction norms and phanotypic plasticity. We gxplicitly extend the concept of the
DAN to encompass adjustments made in response to changes in the internal anvironment as well, Thus, "typical’
davelopmentai sequences (a.g., cell fate determination) and pastic responsas ara simply manifestations of different
scales of "environmental’ effects along a continuum. We prasent: a brief conceptual review of thrse fundamentaj
aspects of the generation and evoluticn of phenctypes: the changes in the trajectories describing growth and dif.
ferentiation {ontogeny), the multivariale relatienships among characters fallometry], and the effect of the environ-
ment {plasticity): 12 a discussion of how these tamponents are marged in the concept of the developmental reaction
normy; and {3] & reaction norm parspective of major detarminants of phenotypes: epigenesis, selaction and con-

straint.
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