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A considerable amount of work has been reported con-
cerning the effect of 2,4-dichlorophenoxyacetic acid
(2,4-D) upon the development or growth of plant tissues.
The subject has been reviewed recently by Mitchell and
Marth (1). In view of the widespread use of this sub-
stance as a herbicidal or herbistatic agent, a study of the
mechanism of its action on plant cells seemed desirable.

TABLE 1

TURBIDITY MEASUREMENTS OF YEAST CULTURES AT
VARIOUS CONCENTRATIONS OF 2,4-D

Concentrations Per cent transmission
Date of 2,4-D/ Flasks
fl m
ask (ppm) 1 N 3 Average
10-10-47 Control* 19 19 18 19
10-25-47 Control 18 20 22 20
“ 0.001 20 23 21 21
“ 0.01 22 22 21 22
“ 0.1 22 21 21 21
“ 1.0 22 21 22 22
10-10-47 1.0 18 18 20 19
“ 10 22 23 23 23
“ 100 46 46 47 46
“ 1,000 82 81 82 82

* Control contains no 2,4-D.

Since growth and respiration are generally closely allied,
it seemed plausible to use respiration as a means of
studying the underlying mechanism of 2,4-D. In making
such a study, it was thought desirable to run preliminary
experiments on living yeast cells. This study could then
serve as groundwork toward establishing the most effec-
tive concentration of 2,4-D to be used in experiments on
mechanism. Yeast cells were selected (1) because of
their ease of growth and manipulation and (2) because
it is assumed that cell reactions of plants and animals,
regardless of phylogenetic rank, generally are the same,.
In this particular phase of the work to be reported, the
effect of 2,4-D on the growth of yeast is measured, by
determining the turbidity of the medium, using a Cenco
Photelometer.1

Cultures of 8. cerevisac were grown on fort agar (2)
slants at a pH of 4.8 and incubated for 48 hrs at 30° C.
These were stored at 4° C. To 500 ml of a Czapek’s
solution were added 25 gm of glucose and 0.12 y of biotin.
Twenty-five ml of this solution was put into 15 125-ml
Erlenmeyer flasks which were autoclaved at 15 lbs pres-
sure for 15 min. '

1 Cenco-Sheard-Sanford “Photelometer,” Type C-5, Central
Scientific Company, Chicago, Illinois.
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A stock solution of 2,4-D was prepared at a concen-
tration of 1,000 ppm, and from this, concentrations of
100, 10, and 1 ppm were prepared. All four concentra-
tions were then autoclaved at 15 lbs pressure for 15 min.

The 15 sterile flasks containing the Czapek’s solution
were divided into 5 groups of 3 each. The first group
served as the control (no 2,4-D). Each flask was then in-
oculated with yeast cultures and incubated at 30° C. At
the end of 7 days, growth was determined by the tur-
bidimetric method. A red filter was used throughout.

The results, as shown in Table 1, indicate that concen-
trations of 2,4-D from 10 to 1,000 ppm have the most
effect upon the growth of yeast. Concentrations of 1 ppm
have practically no effeet. This finding was further sub-
stantiated when another batch of yeast was subjected to
2,4-D in which the concentration ranged from 0.001 to 1.0
ppm. The same procedure was used as deseribed above.
With the exception of one aberrant value, the results were
similar, i.e. the same as the control.

The test described above, which is based on the assump-
tion that growth is directly proportional to turbidity, is
relatively simple and ecan be run in a comparatively short
time.
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Almost anyone who has worked with the Warburg tech-
nique has experienced the irritation and delay which fol-
lows the breaking of a flask. Even with reasonable care,
vessels do get broken, and unless one has extra sets, runs
may be delayed until the flask has been repaired and re-
calibrated. This can be avoided by the use of flasks and
manometers with interchangeable joints and an extra set
of flasks. In this laboratory the most commonly used
flask is the simple double-side-arm type, and extra flasks
were procured to use either with a set of four Summerson
manometers or as replacements on the other manometers.
In planning the calibration of the glassware it was
realized that, if the usual calibration methods were used,
it would be necessary to calibrate each of these vessels
both with its Summerson manometer and with its in-
tended replacement manometer and that without a great
deal of extra calibration interchangeability was strictly
limited. To increase the interchangeability of flasks and
manometers the following scheme was worked out.

Amy flagk in the replacement set is weighed empty and
then filled, according to the method of Burris (1), with
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enough mercury to rise about 1 em above the flask into
the manometer arm. The flask is placed on the dry
joint of the first manometer of any one of the sets and
seated. A line is seratched with a diamond point at the
top of the mercury column. The flask is removed and
the temperature of the mercury recorded immediately.
As quickly as possible, and making sdre that the tempera-
ture of the mercury does not change and that no mer-
cury is spilled or left on the manometer joint, one repeats
this procedure with the remaining manometers, marking
the height of the mereury with a diamond point on each.
If the temperature of the mercury changes considerably
during handling, it may be found advisable to record it
after each manometer is marked, for future ealculation.
We found it simpler in the long run in such eases to
wait until the temperature returned to the initial level.
The flask and mereury are then weighed and the ma-
nometers calibrated from the reference mark in the usual
manner.

From this point on it is only necessary to calibrate any
flask to the reference mark on any one manometer to
obtain the Vg for that flask in combination with any of
the manometers. Complete interchangeability then be-
comes a simple matter of caleulation of kO, or kCO,
values from known Vg values for all combinations.
Furthermore, broken flasks after mending or new types
of flasks may be readily fitted into the scheme by a quick
calibration against any one manometer.
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In carrying out one-dimensional paper partition chro-
.matography, Consden, et al. (1) make use of glass troughs
of eylindrieal shape which, held in a horizontal position,
serve ag reservoirs for the developing solvents into which
the filter paper strip chromatograms dip. Longenecker
(2) has recently deseribed a way of making such troughs.

The present note describes a circular trough which is
easily and cheaply made from the two halves of an or-
dinary Pyrex Petri dish, 3.5” in diameter. The centers
of the two halves, with their lips facing upward, are con-
nected by fusing them to a solid glass rod §” in diameter
and 16.0” long. This ean be done readily at low cost by
any competent glass blower.

In the accompanying diagram (Fig. 1) the double
trough so obtained is shown in place in a glass humidify-
ing chamber. The bottom trough serves to contain water
or any aqueous solution which provides the chamber with
the necessary humid atmosphere and also serves to provide
a base for support. Absorbent cotton is wrapped around
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the solid glass rod and is wet with the same water phase
present in the trough at its base. This eotton wick pro-
vides for the rapid restoration of equilibrium when it is
necessary to open the humidifying chamber from time to
time. The organic solvent used for development is placed
in the upper trough. The paper strip chromatograms,
suitably folded to dip into the organic solvent and to
hang down from the trough, are held in place by a thin,
solid, glass rod bent in a great arc. One end of the rod is
turned perpendicularly to the plane of the arc and serves
as a handle.

Around the cireumference of the upper trough is placed
a wire guard to hold the paper strips away from the side
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Fre. 1. Diagram of apparatus: (1) stainless-steel
wire guard, (2) glass retaining rod, (3) Petri dish, (4)
crystallizing dish, (5) cylindrical glass jar, (6) chro-
matogram strip, (7) glass rod, (8) absorbent cotton,
(9) Petri dish.

of the trough over which they hang. This wire guard is
made by bending a stainless-steel wire to form a scalloped
cirele (see Fig. 1) which has sufficient spring tension to
grip the sides of the Petri dish trough so that no other
means of attachment is necessary.

As a humidifying echamber, one may conveniently use a
stoeck cylindrical glass jar, 18” high and 6” in diameter,
covered by an inverted erystallizing dish (6.5” in diame-
ter). The closure may be made gas-tight by applying a
starch glycerine paste to the edge of the jar.

The apparatus deseribed, which can be used in develop-
ing 8 or more strip chromatograms at one time, depending
on their width, has the advantage of cheapness and ease
of manipulation.

References

1. ConspeN, R., GORDON, A. H., and MARTIN, A. J. P. Bio-
chem. J., 1944, 38, 224,
2. LONGENECKER, W. H. Science, 1948, 107, 23.

605




