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the orthogonal pairs of plates of a low voltage Braun
oscillograph tube. The Lissajous figure resulting can
be brought to a straight line by adjustment of one of
the tubes. If now one tube is gradually changed in
length through one wave-length, the figure will pass
through its elliptical cycle back to a straight line.
This method of finding wave-length has shown itself
capable of a surprisingly high degree of accuracy.

Recently, we have repeated the work with refine-
ments as to frequency and temperature control and
corrections for humidity. The attempt has been made
to reach an accuracy of one part in ten thousand,
but this has not been attained as yet, probably due to
the effects of reflected components of the waves within
the system. These have been greatly reduced but not
entirely eliminated. The results thus far obtained,
using brass tubing, seem to confirm Helmholtz’s rela-
tion and are best represented by the following:
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WATER TRANSLOCATION IN YOUNG
FRUITS?

IMMATURE succulent fruits are essentially masses
of meristematic tissue, although most of the proto-
plasts contain well-defined vacuoles. Their cells are
everywhere in contact with neighboring cells, without
interruptions by intercellular spaces. Almost uni-
versally these cell walls contain pectic (or related)
substances which possess marked imbibitory proper-
ties. The purpose of this note is to emphasize a
consequence of these eonditions which is. generally
overlooked, namely, the importance of these hydro-
philic layers in the translocation of water through
the tissues. Our observations make it apparent that
imbibed liquid passes over the surfaces of these cells,
as well as through them by osmosis. The fibrovas-
cular bundles furnish channels by which water and
dissolved substances may enter the fruit, but the
majority of the cells are at some distance from the
ultimate divisions of the bundles. Liquids such as
those found in young fruits will not readily diffuse
through protoplasts, but they will pass through the
pectose layers by imbibition.2

1Paper No. 170 University of California, Graduate
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2 Tupper-Carey, R. M, and J. H. Priestley. ¢‘The
Composition of the Cell Wall at the Apical Meristem
of Stem and Root.’” Proc. Roy. Soc. London B. 95:
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The tissues of the young fruits which we have
examined are composed of parenchyma cells without
intercellular spaces. Unchanged cellulose is found
in the walls of these cells, especially in the peripheral
regions, though in the deeper lying layers the cell
walls frequently do not show the cellulose reaction.
When sections of fresh material are treated with
ruthenium oxychloride solution the cell walls become
deep pink, thereby giving evidence of pectose. The
reaction is particularly strong in sections of the
mesocarp of lemons, the endocarp of walnuts, the
exocarp of apples, and the pericarp of tomatoes and
of Carissa grandiflora. The thick walls of these cells
may be readily seen in sections of fresh material if
a proper mounting solution is used, but it is neces-
sary to use a liquid which does not mix with water.
We have used xylol. If the sections are in contact
with an excess of water the colloidal layers swell to
such an extent that their boundaries are indistinet.
If they are mounted in 95 per cent. alcohol the water
may be so completely removed from the colloidal
layers that their true thickness is not seen.

The rate of water movement in these fruits seems
fairly rapid® and the fluctuations in size are in large
measure dependent upon the amount of water held
by the colloidal matter of the fruit. The distribution
of water between the protoplast and its bounding
wall doubtless is an expression of the equilibrium
between the imbibitional power of the wall and the
osmotic attraction exerted by the contents of the pro-
toplast. When cell walls of wilted and turgid fruits
are examined in xylol those of the wilted fruits show
a marked decrease in thickness.

It is well known that the tissues of these and other
immature fruits are rich enough in pectose to be
valuable for the preparation of jellies and jams, but
we wish to call attention to the occurrence of these
hydrophilic layers in the cell walls, and to emphasize
their importance as paths for the translocation of
water.
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