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Our present knowledge of the disposition of microtubules in the cytoplasm of plant cells is

summarized.

The reports to date indicate that the orientation of the microtubules of the

cell cortex mirrors that of the cellulose microfibrils in the adjacent wall, and it is suggested

that the tubules in some way dictate the orientation of the microfibrils.

An examination

of the fine structure of the microtubule reveadls that its wall is made of elements which are
aligned in 13 files parallel to the long axis of the tubule.
that reported for the tubular component of sperm tails from animals.

ANY characteristics of plant prod-
ucts—such as fruit texture, fiber

strength in cotton, structural properties
of wood-—are related to chemical
make-up and architecture of the plant
cell wall. The means by which the
protoplast of the cell may determine its
wall morphology is of interest to agrono-
mists as well as students of cell differentia-
tion.

Over a century ago Criiger (3) de-
scribed a curious relationship of the
cytoplasm to the deposition of patterned
wall thickenings. He examined the
behavior of certain cells which develop
spiral thickenings and saw, prior to any
detectable secondary wall growth, bars
of streaming cytoplasmn under which the
wall thickenings subsequently appear.
In a contemporary study of the physical
make-up of the cell wall, Négeli used
polarized light to demonstrate its crys-

! Present address, Department of Biology,
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talline nature, a fact which eventually
led to the discovery that the long cellu-
lose molecules of the wall are grouped
together into microfibrils.

During some 80 years which followed
Criiger’s work, similar observations were
made by others; and the hypothesis
gained acceptance that secondary
thickenings and the orientation of cellu-
lose microfibrils in the wall are deter-
mined by streaming patterns of the
cytoplasm. The discovery of some
exceptions led van Iterson in 1942 (6)
to the postulate that anisotropy of some
component of the ectoplasm (or the
cortex of the protoplast) is in some way
responsible for the orientation of cellulose
micelles.

A recent study (8) of the fine structure
of the cortex of plant cells actively
engaged in wall synthesis revealed an
array of units which renders the cortex
anisotropic. The elements are tubular
in form, of minute dimensions, and
abundant in the interphase cell cortex
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This structure is compared to

and in the mitotic spindle. These micro-
tubules from plant cell cortices have
been characterized in some structural
detail (9). The report which follows
summarizes our knowledge of the re-
lationship of these cytoplasmic elements
to orientation of the cellulose microfibrils
in the cell wall and the structural similar-
ity of the plant microtubules to similar
elements found in certain animal cells.

Madterials and Methods

There is reason to believe that the
basic mechanisms of cell wall formation
are essentially similar in various species
of higher plants and even in diverse cell
types. This permits us a wide choice of
materials for investigation.

For this study we examined the cell
cortices in root tips of Phleum pratense L.
and Juniperus chinensis L., and the nec-
taries of Euphorbia Milii, Ch. de Moulins.
These tissues were fixed in glutaralde-
hyde, a preservative which has proved
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