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Inbreds W22 and W23 have 2 much higher proportion of flint type
gtarch than w8 or LCob3--these being more flourye Tt appears that in
tissue cultures cells having 2 shift away from full starch synthesis
can divide at a higher rate than those cells committed to full starch

production.
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2, Gorn root, callus culturess

For the past nine months we have continuously cultured root callus
of different inbred lines employing an unpublished technique originally
developed by Nickell (formerly of the Pfizer Co.) and communicated to

us by Dre Phinney of Us.Celehe The media used is a modified basic yhite's
with 2-hD as a growth stimilating component. (We will gladly supply

the exact recipe and procedure upon request by awy interested party.)

mne cut surfaces cfthe primary root and/or secondaTy and adventitious
roots serve as donating cells for the calluse

Sub-cultures have been made repeatedly 8O we now have clumps of
cells, mitotically active, which do not contain any di.fferentiated
elements from the parent root systeme

The growth characteristics of these root calluses are very
different from those exhibited by & fast growing yobacco callus

(for example)s The most striking feature is that under constant
conditions of 1ight, heab, and humidity these clumps of cells show
very erratic growth phasese Vg have recorded some pieces suddenly
doubling in size in 2 six day period and then just as suddenly coming
4o an apparent complete stop for over a month. Some clumps were
scored as being dead, left along, and £ive weeks later gcored as having
new growth developinge The growth, which is definitely an increase
in cell number, does not occur uniformly over the surface of the
callus. Instead, sites of growth develop and it is these cells that
continue to grow forming a mmob" of cells extending from the body of
the calluse :

when the callus goes into a gporadic ndormant® phase it is
characteristic to see cell enlargment taking place all along the
surface. Such a callus then appears very glossye

Controlled variations in 1ight and temperature seem not to affect
the callus growthe We have been growing these cultures under high
continuous 1lighte Sample cultures kept under open room conditions seem

not to grov amwy differentlye




Raising or lowering the amont of 2-4D in the media is without
gross effect except at the null level. Without 2-LD a large number
of cultures have been observed to generate small organized rootse
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3. Gene expression in root tissue dultures.

Like the endosperm callus, the root callus exhibits pigmentatione
To summarize our results to date:

Genotype Callus Phenotype
W22 A C RY b pl df Red
w22 A CR b pl Df Golorless
cls¢
w2 ACRPBPL Dark purple
w23 A C RSC PR Colorless
W23 Ac ré PRR Colorless
w23 A ¢ R°P Purple

#The state of the Diffuse allele here used is a very stable and
strong pigment inhibitor.

Each of these callus ohenotypes corresponds to what is seen in
the organized root. Note t at the red pericarp allele does not produce
o detectable effecte. B, Re®, B, Fl, Dfoys 211 known to affect root

eyt

color, are gimilarly active in the callbs.

Those cultures scored as colorless are not strictly so. A1l the
cultures have amber color (characteristic of most plant callus)e The
intensity of this amber coloring increases considerably with aging»

When pigment develops it does so on a cell to cell basis. That
is, a cell is either completely pigmented or not at all. The placement
of these pigmented cells with respect to each other anpears almost at
random-—given a specific area in the callus. The older the area (in
terms of how long ago it stopped dividing) the higher the frequency of
pigmented cells. .
Pigment from all of the colored cultures diffuses out into the mediss

sometimes producing a dark ring of pignent surrounding the clumps of callu® 4
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