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Autographs of bean plants treated with radioactive 2,4-D prove that absorption is rapid,
that the chemical migrates to the vascular tissues, and that it translocates at rates up to
100 em. per hour through the stem and into the roots. The epicotyl of young bean plants
bends, owing to the presence in it of 2,4-D. Radioactivity decreases in time in the roots
and treated leaf; it accumulates up to 72 hours in hypocotyl, epicotyl, and terminal bud.
An adequate water supply is required for bending of the epicotyl from 2,4-D but not for

translocation through the vascular system.

When radio-2,4-D is applied to spots on the

bean leaf, much more 2,4-D is absorbed and translocated from spots over the midrib than
from spots on the edge or tip of the leaf.

is to

F A HERBICIDE
HERBICIDE § .
YMPOSIUM I kill the cells of leaves

after application, it must penetrate the
cuticle and move into the mesophyll.
To kill stem and root cells at a dis-
tance from the foliage to which it is
applied, it must migrate across the
mesophyll into the vascular system and
there move or be carried to the lower
portions of the plant. Each of these
processes is of both practical and theo-
retical interest to plant physiologists.

Cuticle

It is common knowledge that the
surfaces of leaves are coated with cuticle,
a fatty or waxy layer that tends to pre-
vent rapid loss of water vapor.

Figure 1 shows a transverse section of
Photinia or toyon, a common woody plant
of the range lands of the West Coast.
The upper epidermis is a distinct layer
with well-developed cuticle. The lower
epidermis is less strongly cutinized and
is punctuated by stomata. Near the
center of the section is a 8mall vascular
bundle. To enter the phloem which

occurs on the lower side of the bundle,

a chemical must traversc about 10 cells
that constitute epidermis, palisade paren-

chyma, spongy parenchyma, and bundle
sheath.

Figure 2 shows a pear leaf, typical of
woody species encountered on the range.
This section illustrates the larger veins
and here, again, passage of a chemical
from the upper epidermis to the phloem
involves passage through living cells of
several distinct types.

Figure 3 is a section of a wheat leaf|
typical of many herbaceous species.
Again, movement into the phloem in-
volves passage through the cuticle,
migration through cells of several types,
and finally release into the phloem tissues.

The lipoid nature of the cuticle is
widely recognized and it undoubtedly
has played an important role in enabling
plants to migrate from water to land
and thence to the arctic regions, to the
deserts, and to the great array of en-
vironments in which plants grow. In a
sense, cutinization has enabled plants
to take their aquatic environment with
them into these various regions. The
intercellular air within the stomatal
chambers seldom attains a relative
humidity much below saturation, for
each 19, increment below the 10097 level
represents a drop of many atmospheres
in diffusion pressure deficit of the air, and
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mesophyll cells cannot tolerate an inter-
cellular atmosphere below about 987,
relative humidity.

Relatively impervious to all polar com-
pounds, the cuticle also prevents the
ready inward movement of herbicidal
chemicals. What is known concerning
its detailed structure?

Figure 4 gives two interpretations of
the submicroscopic structure of cuticle as
described by Frey-Wyssling (3). In the
upper view solid lines in the horizontal
and vertical directions designate cellu-
lose; dashed lines, pectin. The diagonal
grid represents the interlinked cutin
chains that make up the lipoid phase.
There is no attempt here to represent the
actual volumetric relations of these sub-
stances.

The lower view of Figure 4 shows the
intercalation of cutin wax in the cuticle
layer. It is apparent that such walls
ar. made of four distinct substances that
may vary widely in composition and in
distribution:  cellulose, pectins, cutin
waxes, and cutin.

Cellulose, fibrillar in nature, is respon-
sible for the tensile strength of the walls.
Pectins are amorphous and highly
hydrophilic; they account in part for
the ability of the walls to retain water.
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