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Since the introduction of maleic hydrazide (MH)
as a plant growth regulator by Schoene and Hoffman
(17) there has been some speculation as to its role
as an auxin antagonist. Many of the responses to
MH of intact or isolated segments of plant tissue
suggest some relationship to auxin processes. Thus,
the cessation of growth, the prolonging of dormancy
and the breaking of correlative inhibition have been
related in some way to the auxin process and are
also affected by MH. Cell elongation is to be con-
sidered similarly. Leopold and Klein (14) were
among those who showed that MH had inhibitory
effects on this phenomenon as measured in several
common auxin bioassays. These workers, have indi-
cated that MH is an antagonist of auxin action. Sup-
port for this aspect of MIH action comes from the
work of Kulescha (13) and Gautheret (8). How-
ever, the experimental approach used in these studies
was one in which antagonistic effects could readily
occur while masking other significant actions.

It is now generally accepted that a significant
amount of the activity of auxins on the elongation of
plant cells occurs through its influence on the cell
wall. A loosening of cell wall constituents followed
by an osmotic uptake of water is envisaged with a
subsequent elongation of the cell (18). Increased
aerobic metabolic activity has been shown to occur
also during this period and a variety of cellular re-
actions have been followed in detail during these
various stages under the influence of auxins.

In so far as the results of the present paper are
concerned, the initial phases of auxin action are most
significant. Other workers have shown that Avena
coleoptiles incubated in the presence of auxin and iso-
tonic or slightly hypertonic solutions of mannitol, can
display auxin-induced elongation after the sections
have been transferred to solutions where elongation
may proceed and which contain no auxin themselves
(4). These responses have been referred to as re-
sidual effects of auxin on cell walls. Such responses
may also be readily observed by pretreating potato
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discs with auxins and following their subsequent up-
take of water. This phenomenon has been utilized
in the present studies in an effort to determine what

effect MH has on this basic process under conditions
of pretreatment and continuous incubation.

METHODS & MATERIALS

A technique similar to that used by Hackett and
Thimann ( 11 ) was used throughout the course of this
study. Katahdin potatoes were stored at 7° C until
used. Discs 1 cm in diameter and 1 mm thick were

cut using a cork borer and a hand microtome. After
cutting, the discs were rinsed for 20 minutes in run-

ning tap water, given a brief distilled water rinse,
and finally placed in petri dishes with enough distilled
water to thoroughly wet the surface of the discs but
not submerge them, and allowed to stand overnight at

25° C in a dark chamber. After 20 hours, the discs
were removed in groups of ten, blotted by a standard
procedure of placing them between double thicknesses
of paper towel and applying a 100 g weight for 10
seconds, weighed on an electric balance to the nearest

ten milligrams, and placed in the apparatus contain-
ing the test solution. This marked the beginning of

the experimental period. The apparatus consisted of
ordinary pyrex petri dishes containing two glass rods
5 mm in diameter, which supported circular pieces of

coarse aluminum mesh heavily coated with paraffin.
These served as supports for the potato discs. The

test solution was added to the dishes until the liquid
began to float the paraffin coated screens. This as-

sured identical contact of the discs from dish to dish

and thus assured uniform aeration. Each dish con-

taining ten discs comprised an experimental replicate.
Three replicates of each test solution were used in all

experiments. Critical experiments which were re-

peated indicated that although the magnitude of the
response of the discs varied slightly, the trend of the
results was always the same. Data on the water up-
take as effected by the various treatments was obtained
by re-weighing the sections at 48 hour intervals dur-
ing the 6-day experimental period. The weighing
was performed in a manner similar to that used
initially.

RESULTS

CONTINUOUS INCUBATION OF Discs: Data illus-
trating the effect of naphthaleneacetic acid (NAA)
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PLANT PHYSIOLOGY

TABLE I

EFFECT OF VARIOUS CONCENTRATIONS OF NAA ON
STIMULATION OF WATER UPTAKE IN POTATO DISCS

TREATMENT INITIAL WATER UPTAKE PERIOD (days)
NAA FR WT 2 4 6
(ppm) (g) INCREASE IN FR WRT ( %')

0.0*
0.01
0.1
1.0

10.0
50.0

1.11 6.3
1.11 5.4
1.12 4.5
1.10 6.4
1.11 8.1

1.11 0.9

10.8
11.7
17.0
32.7
37.8
10.8

12.6
13.5
21.4
49.1
55.9
14.4

* Distilled water control.

es. Third, microbial activity wNould become trouble-
some.

In table IV data are presented on the interraction
of the two chemicals. The MH concentration was

varied while the NAA concentration was held at 1
ppm. By comparison with pertinent data in tables
I and II, it is seen that 100 ppm MH almost complete-
ly negates the stimulatory action of the NAA. The
lower concentrations of MH that were tested wvere
ineffective in reducing the stimulatory action.

Data in table V describe the influence on water
uptake of 100 ppm N/MR in combination wxith a series
of NAA concentrations. It is shown that the stimula-
tory effects of NAA can be greatly or entirely sup-
pressed. Again, pertinent data in tables I and II
may be used for comparison.

on the increase in fresh weight of potato tuber discs

(table I) are very similar to those originally presented
by Hackett and Thimann (12). A detectable stimu-
latory response is noted at a concentration of 0.1 ppm
which increases in magnitude up to 10 ppm. It can
generally be stated that a 0.01 g change in fresh
weight is approximately equivalent to a one per cent
change in this and subsequent tables. At 100 ppm
toxic effects predominate (Data not illustrated). An
important aspect of the (lata is that only small differ-
ences exist (luring the first 2 days of incubation.
Later increases are nmuch more pronounced.

The response of the discs to various concentrations
of MH (table II) indicate that no pronounced in-
hibitory effects on the nornmal water uptake of the
discs are noted until a concentration of approximately
20 to 50 ppm is reached. Thereafter, an increasing
degree of inhibition ensues.

It is important to in(licate here that all test solu-
tions were aqueous and that the initial and final pH
of the medium was not controlled on a routine basis.
This was done for several reasons. First, it was
found by buffer tests that the acidity of aqueous 100
ppnm MH solutions (pH 4.9) was not a factor in
the inhibition of water uptake in these tests (table
III). Second, it was felt that difficulties in the in-
terpretation of the data would arise in such tests,
since the discs were exposed to the buffer salts for a
comparatively long period of time and thus might be
expecte(l to be variously utilized in metabolic process-

TABLE II

EFFECT OF VARIOUS CONCENTRATIONS OF MH ON
INHIBITION OF WATER UPTAKE IN POTATO DISCS

TREATMENT

MH
(ppm)

0.0*
0.01
0.1
1.0

10.0

20.0
50.0

100.0
500.0

1,000.0

INITIAL

FR WVT
(g)

1.13
1.11
1.12
1.11
1.11

1.12
1.10
1.13
1.13
1.10

W0ATER UPTAKE PERIOD (days)
2 4 6

INCREASE IN FR WVT (C,)
6.2
5.4
6.3
5.4
7.2

6.3
5.5
5.3
2.7

-9.1

13.3
12.6
13.4
12.6
13.5

10.7
9.1
8.0
6.2

-37.2

14.2
15.3
15.2
14.4
15.3

11.6
10.0
8.8
3.5

* Distilled water control.

PRETREATMIENT OF DISCS: The foregoing data
have been concerned with continuous exposure of
the potato discs to various solutions of NAA and MH.
The solutions supplied initially were never altered
during the 6 day experimental period. While these
data are important, they reveal very little about direct
interraction phenonmena between auxin-type growth

TABLE III

EFFECT OF BUFFERED & UNBUFFERED SOLUTIONS WITH & WITHOUT MH ON WATER UPTAKE IN POTATO DISCS

TREATMENT
INITIAL
FR WVT
(g)

Distilled water control at pH 6.9
100 ppm MH in water at pH 4.9
0.01 M pH 5 P04 buffer
100 ppm MH in pH 5 P04 buffer

1.12
1.13
1.11

1.12

2

7.1
5.3
6.3
5.4

W7ATER UPTAKRE PERIOD (days)
4

INCREASE IN FR WVT (%)

11.6
8.0

11.7
8.0

6

13.4
8.8

14.4
8.9
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TAYLORSON & HOLM-MALEIC HYDRAZIDE-AUXIN INTERACTIONS

TABLE IV
EFFECTIVENESS OF VARIOUS CONCENTRATIONS OF MH ON

DEPRESSION OF STIMULATORY AcrION OF 1 ppm NAA*

TREATMENT INITIAL WATER UPTAKE PERIOD (days)
MH-NAA FR WT 2 4 6

(ppm) (g) INCREASE IN FR WT (% )

0.0 0.0** 1.13 6.2 11.5 12.4
0.01 1.0 1.12 8.9 36.6 51.8
0.1 1.0 1.14 7.0 38.6 51.7
1.0 1.0 1.12 11.6 42.9 56.3

10.0 1.0 1.15 8.7 38.3 46.1
100.0 1.0 1.15 5.2 13.9 17.4

* As measured by water uptake in potato discs.
** Distilled water control.

stimulants and M1H. A more direct approach to this
problem is the pretreatment of the potato discs with
the auxin followed by treatment with MH to study its
influence on the residual auxin-induced water uptake.
Conversely, pretreatments with MH, followed by
treatments with NAA are of interest. Similar tech-
niques have been used by workers in studies on auxin
action (5).

A slight modification of the experimental pro-
cedure as described for continuous incubation of discs
was required. The sections were weighed initially,

TABLE V
EFFECTIVENESS OF VARIOUS CONCENTRATIONS OF NAA
ON OVERCOMING INHIBITORY ACTION OF 100 ppm MH*

TREATMENT INITIAL WATER UPTAKE PERIOD (days)
NAA-MH FR WT 2 4 6

(ppm) (g) INCREASE IN FR WT ( % )

0.0 0.0** 1.16 4.3 12.9 13.8
0.01 100 1.15 4.3 10.4 12.2
0.1 100 1.16 5.2 11.2 12.1
1.0 100 1.15 5.2 13.9 17.4

10.0 100 1.16 2.6 21.6 25.0

* As measured by water uptake in potato discs.
** Distilled water control.

incubated in the pretreatment medium for 48 hours,
reweighed, transferred to the final solution, and
weighed twice more at 48 hour intervals. Potato
discs were thus pretreated with 1 ppm NAA and
their subsequent response was observed after incuba-
tion in distilled water and several concentrations of
MH (table VI). The total magnitude of the induced
water uptake (24 %) is less than if the sections were
continuously incubated in NAA (49 %). This in-
crease is due entirely to the residual stimulatory ef-
fects of the NAA pretreatment. Similar phenomena
have already been demonstrated (4). The present
importance of these data lies in the inability of the

MH final treatment to reduce the residual stimulatory
action of the NAA pretreatment. Thus, the inhibi-
tory influence of MH on auxin induced water uptake
is negligible once some auxin action has proceeded.

The converse effect, the influence of an MH pre-
treatment on the subsequent response of potato discs
to NAA, was also studied (table VII). When used
as a pretreatment of potato discs 100 ppm MH causes
a considerable reduction in the subsequent water up-
take that can be induced by NAA. Thus, the MH

TABLE VI
EFFECTIVENESS OF FINAL TREATMENTS WITH SEVERAL

CONCENTRATIONS OF MH IN REDUCING RESIDUAL
STIMULATORY ACTION OF WATER UPTAKE*

MH** INITIAL WATER UPTAKE PERIOD (days)
(ppm) FR WT 2*

(g) INCREASE IN FR WT (%)

0.0+ 1.10 9.1 20.0 23.6
1.0 1.07 7.5 18.7 23.4

10.0 1.08 9.3 18.5 23.1
100.0 1.09 10.0 18.3 22.0

* Induced a pretreatment of potato discs with 1 ppm
NAA.

** Presented 2nd through 6th day.
*** End of 1 ppm NAA presentation. Discs immedi-

ately transferred to MH solutions.
+ Distilled water.

pretreatment reduces the sensitivity of the potato discs
to the action of subsequently applied NAA.

Experiments involving the inclusion of mannitol
in the pretreatment medium have also been performed.
Such techniques allow water uptake to be separated
from the predisposing cellular alterations induced by
auxins, which cannot be demonstrated with just
aqueous solutions. An 0.2 i%f mannitol solution is
sufficient to deter water uptake of the potato discs

TABLE V'II
EFFECTIVENESS OF 1 ppm NAA FINAL TREATMENTS IN

OVERCOMING ACTION OF SEVERAL CONCENTRATIONS
OF MH USED AS PRETREATMENTS

INITIAL WATER UPTAKE PERIOD (days)
MH*

FWT
2** 4 6

(ppm) (g) INCREASE IN FR WT (% )

0.0*** 1.15 6.1 13.9 22.6
1.0 1.16 6.9 15.5 25.0

10.0 1.14 6.1 13.2 21.1
100.0 1.10 4.5 9.1 11.8

* Presented for 2 days, from initial weighing to 2nd
day.

** End of MH presentation. Discs immediately trans-
ferred to 1 ppm NAA solutions.

*** Distilled water.
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PLANT PHYSIOLOGY

TABLE VIII

EFFECT OF PRETREATAMENTS OF NAA &/oE
MANNITOL ON SUBSEQUENT POTATO E

UPTAKE IN VARIOUS AQUEOUS SO]

TREATMENT (ppm)
PRE* FINAL

0.2 M
MANNITOL
PLUS:

***

10 NAA

10 NAA

100 MH

100 MH

H.,O
H2O

100 IH

H,,O
10 NAA

INITIAL
fr wt

(g)

1.20

1.20

1.19

1.19

1.20

* Presented for 2 days,

WATER UP
(d

2**

INCREASE IT

0.8 11

1.7 2;

1.7 2(

2.5 1.

2.5 1(

from initial M
day.

** End of pretreatment presentation. IL
ly transferred to final solutions indicated

;** 0.2 At Mannitol only.

(luring the pretreatnrent periodl (table
NAA is included in the me(lium an(d

pretreatment, apparently considlerable

proceedls in the presence of mannitol
water uptake is negligible in the first 4

auxin stimulation becomes evi(lent after
been place(l in distille(l water. The inm
in the final niediumi dloes not nullify the
of the NAA. These results resemlbl
previouslv for NAA or MUIH pretreati

mannitol.

NATURE OF THE PROLONGED INHIBI'

investigations of the JAIH inhibitory plhc
attempted. The first phase involved tl
tions of several inorganic salts imme(i
pretreatment of the potato dliscs w\rith Ml
whether or not the inhibitory effects co

by various ions active in physiological p

discs wvere pretreatedl with 100 ppm MIl
the salt solutions for perio(ds up to

tllen placedl in 1 ppm NAA in an att
any lessening of the MH inhibitory
1 hour immllllersion in 1 X 10-3 Mr K(

effective. Otlher salts were practically
The second phase of the study conc

ture of the prolonged AM in(luced inhi
uptake of potato discs involve(d the util
labelled AM 4. The object of these
determine whlether or not the MUH pr

retained the AMH at the end of the 6 da

period. The basic test procedlure wa

the wcater uptake experiments with the
200 lamiibdla of a radlioactive 1 C' solu
ethanolamine salt of AIH (specific ac

m wa)as added to 30 ml of aqueous mediunm contain-
R MH IN 0.2M ing a total of 200 ppm MUIH. \Veighed (liscs were
)ISC WATER incubatedI on this medium for the treatmlent period
LUTIONS and then removed, blotted, weighed, and immediately

grroundl for 2 to 3 minutes in a mortar anld pestle
TAKE PERIOD containiig 2 ml of water. This mllaterial was waslhed
lays) quantitatively into a gra(luated centrifuge tube and
4 6 the final li(ui(l volume recorde(l. This w\vas usually

N FR WrT (%) less than 10 nml. The miiaterial was centrifuged at a
slow speed for 10 minutes to separate the ground

5.0 19.2 residue from the supernlatant liquicl. A 1 ml aliquot
7.5 39.2 of the supernatant was w\ithdrawn. evaporatedc, and

0.2 31.1 counte(l. The remaining supernatant was removed

3.4 21.0 until a total volume of 2 ml of supernatant plus resi-

0.8 20.0 due remained in the tube. The residue was then re-
suspIen(ledl in this 2 nml volumiie by agitationi and( a I

veighing to 2nd ml -aliquot placed on a plalnchet for counting. The
counts for many samples w-ere (quite low, often being
only tw ice backgroun(l. A thin window G-M,L tuibe

was utilized throughout. Residlue samlples were

necessarily counted at infinite thickness. All data

have been corrected for background.

VIII). When The (liscs wvere pretreated wvith radlioactive MH
Iis usecl as a for 2 (lavs with a subseqluent transfer to final treat-

auxin action ments of either dlistille(l water or 1 ppm NAA for 4

.even thlough ldays. Discs w\ere samiipled at 48 hour intervals for
*8 hours. The 6 days after the experimleint had begun. This experi-
the (liscs have mlent wvas repeated. Data of a typical experimlent
clusion of MUH (table IX) shoxv that undler con(litions of pretreat-
residual action ment with M\H, radioactivity remlaine(l x-ithin the

sections for the entire 6(day perio(l. Furtlher, a con-

ents grivelno siderable amounit of the activity remained in the resi-

due fraction, Nvhich also shoved a consistent increase

TION Further in activitv over the experimental perio(l. Tncomplete
enomenon wTere grinding could not account for this effect. Also, at-

he use of solu-
vately following
H to (letermine TABLE IX

Uld be lessened
PERSISTENCE OF C14-LABELLED MH IN POTATO DIscs

)rocesses. The EXPOSED TO A 2 DAY PRETREAT-MENT IN

H. immn1ersed in RADIOACTIVE SOLUTIONS OF NIH*
one hiour, and

tempt to detect
influence. A

CIl was slightly
Iwithout effect.
-erning the na-

bhition in water

[izationI of C14-
studies was to

-etreate(l tissue
Ly experimiental
.s that used in
exception that
tion of the di-
tivity 0.1 mlC/

4 Kindly supplied by Naugatuck Chemical Corp.,
Bethany, Connl.

FINAL
MIEDIU-M

DAvs OF SA3MPLING

FRACTION 2** 4 6

(cpm/ml g fr wt)***

H O Supernatant 397 267 217
Residue 316 491 422

1 PPm NAA Supernatant

Residue

334 205
359 364

211
472

* After pretreatmeint, the sections xwere immediately
placed in either H.,O or 1 ppm NAA for 4 days. Sample
discs separated by grinding and centrifuging into a super-
natant and residue fraction at each sampling day.

** End of pretreatment period.
*** cpm/miil/g fr t. Sample fresh weight in grams

and the final total sample volume in ml were expressed
as g/ml. This value wxas the same for both the super-
natant and residue fractions of a given sample. Final
figure derived by (lividing g/ml figure into observed count

rate previously corrected for background.
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TAYLORSON & HOLM-MALEIC HYDRAZIDE-AUXIN INTERACTIONS

tempts to remove the activity from the residue with
hot ethanol and hot 0.1 N HCl were only slightly ef-
fective. This suggests that the MH is held or in-
corporated into some component of the residue of the
potato discs. Radioautographs prepared from chro-
matograms of the supernatant fractions which were
developed in 8: 1: 1 isopropanol, ammonia, and water,
showed the presence of MH at the end of the 6-day
experimental period.

DISCUSSION

Interractions in in vitro systems between auxins
and MH have been the subject of several previous
studies (7, 8, 13, 14). Leopold and Klein first sug-
gested that MH be considered as an antiauxin. Their
hypothesis was based on results obtained in several
of the auxin bioassay tests. They have reported that
the inhibitory action of MH on cell elongation may
be completely overcome by auxins and inversely that
the inhibitory effects of high auxin concentrations
may be overcome by MH. The latter effect has been
questioned by Foster (7) who could find no such
action. Foster stated that MH was a disproportionate
inhibitor in the presence of low concentrations of
auxins and that the effect of MH in the presence of
high auxin concentrations observed by Leopold must
have been the result of some characteristic of the assay
solutions. More recently, work by Pilet (16) and
Kulescha (13) suggests that the effect of MH is not
on the levels of auxins, but rather on their utilization,
and therefore the action of MH on auxin systems is
best described as that of an auxin antagonist. These
effects are displayed as an antagonism of one chemical
on the expression of the particular stimulatory or in-
hibitory reaction induced by the other. Experiments
related to those discussed above have been carried
out in the present work to obtain more information
on the nature of the interractions of MH and auxins.
The experiments were concerned with the effects of
MH and NAA alone and in combination on water
uptake in potato discs. Continuous incubation of the
discs indicates that at certain levels of concentration
NAA is stimulatory to water uptake and MH is in-
hibitory. This is in agreement with previously pub-
lished data from related tests (1, 14). When the two
compounds are mixed at appropriate levels, the inter-
ractions produced show clearly that the MH inhibition
is the dominant influence of the system and that the
MH inhibition reduces the stimulatory effects of the
NAA on cell enlargement. Its inhibitory influences
on water uptake in the absence of added NAA are
small and could possibly arise through a secondary
effect on a process unrelated to auxin utilization. The
question of the role of cell division in these stimula-
tive and inhibitory effects quite naturally arises. This
process definitely occurs over the 6-day period (11)
but its significance in regard to the total water uptake
induced by treatments of 1 ppm NAA is probably
of little importance. Thus, the inhibitory action of

MH in this case does not seem to arise from its anti-
mitotic effect.

It is of interest to consider briefly some of the
basic aspects of auxin action as they relate to the
possible effects MH might have on these processes.
Evidence has been accumulating in recent years that
the primary effect of auxins is on plant cell walls
(5). It is generally agreed that the initial phases of
auxin action are concerned with processes involving
oxidative metabolism and that the result of these
processes is a reduction of cell wall pressure (18).
This initial phase of action can be separated in
time from a later elongation phase. There are a

variety of reactions occurring in the initial phase
which auxins reportedly affect in a stimulatory man-
ner (3, 9, 15, 19). What is more significant concern-
ing these reactions is that they can occur prior to any
determinable growth and once completed will allow
elongation to proceed even in the absence of external
auxin. Enlargement is accomplished by a subsequent
uptake of water by a purely osmotic process governed
by the previous loosening of the cell wall.

By the use of a 48-hour auxin pretreatment period,
we have shown in this study that certain reactions
have taken place in the potato discs during this period,
which may later be displayed as an increase in water
uptake in the absence of further auxin treatment.
Likewise, when these reactions are allowed to proceed
in potato discs for 48 hours, the induced water uptake
which subsequently occurs cannot be greatly inhibited
by treatments with MH. Only a slight diminution of
the residual stimulatory effects induced by a pre-
treatment with NAA occur. It is suggested that this
could be due to a secondary effect of MH which is
independent of auxin activity. This effect of MH
on auxin pretreated discs is in direct contrast to the
much greater inhibitory activity of MH on water
uptake when the two chemicals are mixed together and
presented simultaneously. Therefore, MH is possibly
antagonistic to some initial phase of the auxin-
controlled processes leading to cellular expansion.

An important relationship to the above discussion
exists in a consideration of the effect of pretreat-
ments of MH on the subsequent response of the po-
tato discs to treatments of NAA. Pretreatments of
the discs in distilled water did not preclude a sub-
sequent readily detectable stimulatory response to
NAA. Thus, any processes occurring during these
initial 48 hours in the absence of auxin, such as
Hackett (12) has found to occur with the terminal
oxidase systems, are not of themselves important fac-
tors to consider in the later response of the potato
discs to NAA. However, it was shown that inclu-
sion of MH in the pretreatment almost completely
suppressed any stimulatory action exerted by a sub-
sequent treatment of NAA in the absence of any ex-
ternal MH. This is evidence for the suppression by
MH of a reaction involved in the initial phases of
auxin action on cellular expansion, for the discs do
not respond to auxin treatment.
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PLANT PHYSIOLOGY

The experiments utilizing mannitol in the pretreat-
ment medium substantiate these data. Although
negligible uptake of wvater occurred (luring the pre-
treatments, there were pronounced effects on sub-
sequent water uptake by pretreating with either NAA
or MH. MIH, therefore, is not greatly affecting the
processes that are directly related to osmotic water
uptake but presumably has its effect on the reactions
which occur prior to this water uptake.

An explanation of this residual inhibitory action
of M1H on cellular enlargement as affected by auxins
would be of significance in the understanding of the
nature of the inhibitory mechanism of 'MH and per-
haps the nature of the auxin process itself since the
MH molecule is unlike most auxin antagonists.
Several exploratory experiments were carried out in
the present work in an effort to gain further insight
to these problems. An immediate question to be
answere(I wvas whether it was the MIH molecule itself
within these potato (liscs that was causing the in-
hibition, or a derived complex molecule. Thus, ex-
periments were carrie(l out in an attempt to leach
the MH pretreated discs with solutions of various
inorganic salts. It was thought that if free or very
loosely bound MH was causing the inhibition, these
salts could possibly be exchanged for the MH in the
cellular milieu and thus affect a reduction in the re-
sidual inhibitory action. However, if the MUIH were
all tightly bound, no such reduction could result.
Considering the possible stimulatory effects the vari-
ous inorganic ions could have had on the potato discs,
only slight relief in the residual inhibitory capacity
was encountered, suggesting therefore, a possible
binding of the MH to some cellular entity. The re-
sults of the experiments utilizing radioactive AIH in
the potato discs' incubation medlium tend to confirm
this supposition. Chromatographic results indicated
that there was a certain amount of free MH in the
discs for the duration of the experiment. Further,
it was found that a considerable portion of the radio-
activity within the discs was located on, and rather
strongly affixed to, the solid material obtained on
grinding the discs in distilled water. The data also
indicate that the incorporation of radioactivity into
the solid fraction increases with time.

Previous studies have indicated that much of the
inhibitory action of MH is due to its effect on mitosis
(6, 10). There are, however, several lines of evi-
dence in addition to those presented in this study,
which indicate that this supposition is not entirely
correct. First, it has never been established that the
anti-mitotic action of MH is a primarv effect, thus
allowing the assumption that its anti-mitotic action
is a secondary effect due to tile inhibition of a related
process. This is entirely plausible when the variety
of cellular reactions reported to be effected by MNH
are considered. Second, and perhaps most significant,
is the fact that MIH does not commonly show in-
hibitory activity in tissues otlier than those of higher
plants (2). It seems possible then, that its influence
could be exerted Oin sOille svstelll whicll is unique to

higher plant tissues. One readlily apparent difference
of cells of higher plant origin lies in the cellulosic
nature of the cell walls where, presumably, the initial
phases of auxin action occur. Certain processes oc-

curring during this period have been shown to be af-
fected by UIH in the experiments previously discussed.
The recent discovery of Towers (20) that AIH forms
a glucose glycosi(le upon incubation of wlheat leaves
in a imediuni containing MIH and glucose is of ini-
portance also. The finding in the present stu(d that
AIH tenlds to accunmulate in the solid fraction of potato
discs is suggestive of an affinity for certain con-
stituents of the cell w\all. The residual inhibitory
influence of MH to any subsequent auxin-induced celI
enlargement further supports an assumption that its
activity is associated with some component related to
cellular expansion. Towers has suggested that the
glycosidle found in wheat leaves constitutes a (letoxi-
fication nIechanism of the plant. In view of w hat
lias been presented liere coilcernillg the nature of the
MIH-auxin interaction, it is interesting to speculate
ho1w this glycoside, or some product related to it might
be inllibitory to the process of auxin-in(luce(l cell
elongation. The results obtained in this stu(ly suggest
that MUH (loes exert an inhibitory influence on auxin-
induced cell enlargement, thus giving rise to the in-
teractions heretofore demonstratedl. Further evidence
is required, howvever, to ascertain the significance of
the apparent affinity of MH for cellular nmaterials un-
der the influence of added exogenous auxins.

SU-MMA ARY

The influence of MH and NAA oIn water uptake
in potato (liscs has been studied. Both continuous in-
cubation and pretreatnlent of the discs has been em-
ployed. These compoundls were presented separately,
successively, and in mixtures of varied concentration.
\Vith these experimental conditions, it was found that
under conditions of continuous incubation AM can
negate the stimulatory action of NAA on w\vater up-
take. The NAA apparently cannot overcome this in-
hibition. By pretreating the discs with NAA and
then exposing them to MH, the inhibitory action of
the MH does not appear to be effective. Conversely,
pretreating the discs with MIH renders them insensi-
tive to any subsequent stimulatory action of the NAA.
It is suggested that in this case the NIH is acting on
a process related to auxin-induced cellular expansion.
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