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Tests of seemingly colored derivatives of r-cu

What appear to be fully colored kernels are observed in plants segregating for
r-cu. From a cross of the type r-cu/r-r, Fcu/+ x r-g/r-g fully colored kernels
were collected and the plants tested with a W22 r-g/r-g stock. Twelve ears were
obtained, all of which showed the presence of r-cu as revealed by its variable
expression (MGNL 48:66-68). Furthermore, five of the ears segregated variegated
kernels, indicating the presence of Fcu. No mottled kernels were observed in
reciprocal crosses, a characteristic of r-cu.

Tests of 29 other apparently colored derivatives from crosses with another r
tester (r/r, wx/wx) showed that the behavior of r-cu was unchanged, producing a
continuous range of phenotypes from near colorless to dark dilutes and again what
seem to be fully colored derivatives.

These apparent full-color derivatives arising in r-cu crosses are, therefore, a

phenotypic extreme of the widely ranging expressiveness of r-cu.
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The nature of En-induced germinal derivatives of mutable alleles in maize:
Characterization of colored, pale and colorless derivatives of aZ-m

Controlling element systems in maize such as Ac-Ds and En-1 initiate mutation
events at diverse loci. The resultant phenotypic changes incTude widely diverse
levels of genic expression from completely null (non-functional) to fully function-
al alleles. These are induced by the initial insertion of regulatory elements such
as Ac or En (or Spm) at the designated Tocus or their respective controlling ele-
ment Ds or I. Within the En controlling-element system there are a large number of
independentTy induced mutable alleles at the A, A2 and C loci, each originating
from the dominant fully functional allele. Some of these alleles, in turn, give
rise to several phenotypically diverse derivatives. A wide assortment of such
derivatives with varied phenotypic expression (from null to full colored aleurone)
arose at several mutable a2 loci under the control of En system. The present study
reports the characterization of colored, pale and colorless derivatives of four
different a2 mutable alleles: a2-m78018, a2-m63144, a2-m68140 and a2-m11511.

Isolation of derivatives: The colored derivatives of a2-m/8018 (coarse type
mutability) were originally isolated from the following testcross of a mutable
allele: a2-m{coarse) Bt/a2-m(pale) Bt x a2 bt/a2 bt. Ina typical set of nine
testcrosses, the frequencies varied from 1 to 9% of total Bt kernels. Plants
grown from these were crossed by a2-m(r) Bt/a2-m(r) Bt, an En tester, to identify
the En content. Al1 the colored derjvatives were found to contain one or more En,
indicating that these are non-responsive types (nr). ATl these derivatives are
maintained in a uniform genetic background: W22-Colored converted, homozygous for
all anthocyanin controiling genes, C, C2, R, A, A2, Bz, Bz2 and pr (hereafter
identified as W22-Col).

Pale derivatives of a2-m68144 (pattern type: very fine, clear dots with medium
high frequency) were originally isolated from the following type of testcrosses:
a2-m(v,v.f.cl.m.hi) Bt/a2 bt x a2 bt/aZ bt. Several plants were grown from these
pale kernels and recurrently crossed for two generations to W22-Col. Pale kernels
were finally selected from the selfed ears, W22-Col/pale ®. The isolation and
characterization of pales of a2-ml1511 were described previously (Peterson,
Genetics, 1966; Fowler and Peterson, Genetics, 1974). Quantitative determination
of anthocyanin content: Replicate samples of kernels of the desired genotype were
collected from segregating ears and their relative anthocyanin content was deter-
mined by quantitative analysis (Table 1).

Several possible conclusions can be drawn from the statistical analysis of the
data: 1) significant differences exist between colored derivatives in terms of
the anthocyanin content of the aleurone; 2) there can be significant differences
between colored derivatives arising from the same source, indicating that the orig-
inal allele does not represent a predetermined potential; 3) colored derivatives






