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The persistence and translocation of six regulating compounds were compared to learn

why plants exude some regulating substances from their roots but not others.

Three of

these growth regulators, 2,3,6-trichlorobenzoic, a-methoxyphenylacetic, and 2-methoxy-
3,6-dichlorobenzoic acids, were translocated to the roots and exuded in detectable

amounts as the compound applied.

Exudation from the roots of one bean plant during

the first 24-hour period varied from less than 19% of the amount applied for 2-methoxy-
3,6-dichlorobenzoic acid to as much as 10% for o-methoxyphenylacetic acid. 2,5-
Dichlorobenzoic, 3,4-dichloro-a-methoxyphenylacetic, and naphthaleneacetic acids were
apparently degraded or bound by the plant since they failed to reach the roots after

application to leaves and, therefore, were not exuded.

Relatively rapid degradation

or other type of inactivation of naphthaleneacetic acid in detached leaf blades of bean

plants was demonstrated.

as a regulator and the ability of the plant to exude it.

LANTS are capable of exuding many

kinds of endogenous compounds
from their roots into surrounding soil
(7-3, 70). They are also capable of
exuding some exogenous regulating sub-
stances into soil after application of the
compounds to leaves and stems. Six
regulators are known to be exuded in
readily detectable amounts from roots.
‘These compounds are a-methoxyphenyl-
acetic; m-chloro-a-methoxy-phenvlace-
tic;  m-fluoro-a-methoxyv-phenvlacetic;
p - fluoro - @ - methoxy-phenvlacetic; 2,-
3,6-trichlorobenzoic; and 2,3,3,6-tetra-
chlorobenzoic acids (4, 3, 7, §).

An additional compound, 2 - meth-
oxy - 3,6 - dichlorobenzoic acid, is re-
ported here as also being exuded
from roots. All these regulators were
exuded from roots of treated plants into
soil in amounts sufficient to affect un-
treated plants growing with their roots
next to those of the treated plants. On
the other hand, there are many regulators
which apparently are not exuded from
roots into soil in detectable amounts.

The objective of this research was to
gain an understanding of the persistence
and translocation of several growth-
regulating chemicals in relation to their
exudation from roots. Chromatographic
and bioassay techniques were used.
Three regulating compounds which are
exuded from roots in detectable amounts
were compared with three regulators not
known to be exuded. Four of these
compounds were paired on the basis of
similarity in chemical structure and the
other two—namely, 2-methoxy-3.6-di-
chlorobenzoic and naphthaleneacetic
acids—on the basis of their marked
regulating activity.  The regulators
exuded from roots were 2,3,6-trichloro-
benzoic, a-methoxvphenvylacetic, and
2-methoxy-3,6-dichlorobenzoic acids.

These were paired, respectively, with
2,5-dichlorobenzoic, 3.4-dichloro-a-
methoxyphenylacetic, and naphtha-
leneacetic acids, which are not exuded
from roots in detectable amounts.

Experimental

Bean plants of the Pinto variety about
13 cm. tall were selected for this study.

To collect exudates, roots of intact
plants were washed free of soil and im-
mersed in aerated tap water. Ap-
proximately 63 ug. of each chemical in a
Tween 20-lanolin mixture was spread
over 1 sq. cm. of the upper surface of
each primary leal near the petiole. The
water containing the exuded material
from roots was collected 24 hours after
application of the chemical. The exu-
date was concentrated and chromato-
graphed by using several solvent systems.
Similar plants growing in soil were also
treated to provide necessary plant tissue,
such as stems and roots, {or extraction
and subsequent chromatography. After
chromatography, identification was
made by bioassay of the regulating com-
pounds or their growth-regulating metab-
olites which were exuded or which re-
mained in the tissues of stems or roots,
Eluate from each segment of the chro-
matogram was placed in lanolin, and
each mixture was applied separately to
the second internode of a young bean
plant (9). Observations were made 1 to
4 days after application of the eluate-
lanolin mixture to detect growth re-
sponses in terminal buds. The R; of the
regulator in the eluate was chromato-
graphically compared with the R; of the
pure compound by using the standard
and the unknown separately and with
cochromatography.

Compounds used in these tests, except
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There was no relationship between the potency of a compound

for CM.]abeled «-methoxyphenylacetic
acid, were nonradioactive. Identity of
this compound in the plant and in the
exudate using radioactivity was reported
earlier (¢). Quantitative estimations of
the regulator exuded from roots or
extracted from the plants were made bv
comparing the magnitude of the growth
responses induced by the exudates or
extracts with those induced bv known
amounts of the compounds involved.
Comparable results were obtained in
three replicated experiments in the case
of each determination.

‘The persistence of naphthaleneacetic
acid in the blades of bean leaves and
the part plaved by enzvmes in the fate
of the acid were studied. Approximately
10 ug. of the acid was spread evenly
over the upper surface of an attached
primary leaf using the carrier previously

described. 'The opposite primary leaf of
the plant was twreated in the same
manner. These two leaf blades were

immediately detached from the petioles
and placed together between two pieces
of wire mesh. 'The wire mesh was then
wrapped in moist filter paper. The
leaves, mesh, and filter paper were
sealed in an airtight cellophane envelope.
'This procedure was repeated resulting in
four packets, each containing a pair of
primary leaves. Leaves in two of the
packets enclosed in this manner were
frozen immediately bv surrounding the
packets with dry ice. The remaining
packets were placed in diffused light at
room temperature for 24 hours and then
frozen. Each pair of leaves was homog-
enized separately and extracted with
ethanol. The alcohol was evaporated,
water added, and the mixture extracted
with ether at a pH of 2.5 to remove and
partially purify any naphthaleneacetic
acid present. The pH of the mixture was
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