ACTA SOCIETATIS
BOTANICORUM POLONIAE
Vol. XXX — Nr 2
1961

Effect of plant growth regulators on membrane permeability
of tomato leaf cells

Wplyw regulatoréw wzrostu na przepuszczalno$é blon komérkowych
lisci pomidorow

A. CHROMINSKI

There are many reports on the effect of plant growth regulators on
the rate of transpiration without affecting stomatal behaviour. This has
been observed during auxin treatment by different authors (Boysen-
-Jensen 1935, Player 1950, Michniewicz 1961,

At gibberellic treatment an increase of the cuticular (Sivadijan
1957) and of the total transpiration was observed (Coulombe and
Paquin 1959, Michniewicz 1961), however, no effect of gibberellin
on the size of the stomatal apertures was found.

It is possible that the changes in transpiration rate in consequence of
auxin application are caused by the influence of auxins on the physico-
-chemical properties of the cell membranes. Some data from literature
indicate that such action of auxins is possible (Pohl 1949, 1954, Gu t-
tenberg 1955, Miller and Ramshorn 1957).

The lack of correlation between the influence of growth regulators
on the rate of transpiration and their influence on stomatal behaviour
and also Sacher’'s (1959) observations show that the causes of changes
in transpiration intensity may be traced to the effect of growth regulators
on membrane permeability. Sacher’s work gives us some indications
in this field. He described inhibiting effect of 1AA and NAA on the
leakage of water and organic and inorganic substances from the leaf cells
into the intercellular spaces in Rheo discolor and Mesembryanthemum sp.

MATERIAL AND METHOD

Tomato leaves of “Karzelek Pulawski” and “Mory 33" varieties were
used in these experiments. Plants which had been puiled out carefully
and washed off rests of soil were put into 5— 250 ppm solutions of
3-indolylacetic acid (IAA), 2,3,5-trilodobenzoic acid (TIBA), and gibberellic
acid (GA) and then kept at 25°C in a luminostat chamber regulated to
12 h light during the day.
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Table 1

Electric resistance of IAA, TIBA and GA solutions used in treatment (in k ohms  10)

Concentration in ppm

Solution — —— -
‘ 10 25 | 50 1 100 | 250
TIAA ‘ 2.545 1.380 0.825 0.538 0.305
TIBA 2.710 2.212 0.926 0.509 0.192
GA [ 2.235 l 1.361 0.735 0.431 0.223

Plants treated with IAA and TIBA were examined after 24 h, and in
case of treatment with GA after 48 h in order to let GA show its specific
effect.

The permeability was determined by means of a conductoscope by the
method of Maximov and Vasileva (1949) which was applied
later by Vasileva (1953). In this method the permeability is deter-
mined on the base of the electric resistance of the solutions obtained by
diffusion of low molecular weight substances out of the cells. The electric
resistance of these solutions is inversely proportional to the membrane
permeability of the cells of the examined tissue.

It can be seen from a comparison of the data shown in Table 1 with
those shown in Table 2 that IAA, TIBA and GA solutions used in the
treatment of plants have no effect on the electric resistance of the solutions
formed as a result of diffusion of organic and inorganic substances out
of leaf cells into redistilled water.

The electric resistance of the TAA, TIBA and GA solutions used for
the treatment of plants was about 100 times less than the resistance of
the dissolved in redistilled water diffusates from the cells.

Therefore, it is obvious that the solutions of the growth regulators had
no direct effect on the results of these experiments.

DISCUSSION

The data on the electric resistance of the solutions of the diffusates
obtained from tomato leaf cells are shown in Table 2.

It can be seen that IAA in the concentrations from 5 to 50 ppm
considerably decreased the diffusion of the low molecular weight sub-
stances out of the leaf cells. In spite of the fact that in some experiments
the effect of TAA was strongest at various concentrations, this effect
occurred within above mentioned limits in nearly 80 per cent of the
experiments.

The differences in inhibitory effect of TAA in the particular experi-
ments may be explained by differences in the physiological state of
plants, viz., in their age and in the external conditions of plant vegetation
prior to the experiments.
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The results of this paper demonstrate that auxin inhibits the per-
meability of water and of the substances dissolved in it out of the cells
into the surrounding medium. These results confirm the data obtained
by Sacher (1957, 1959).

It may well be that the inhibition of transpiration by auxins, as the
cited authors report, is due to inhibition of water motion from the meso-
phyll cells into the intercellular spaces of leaves.

No changes resulted when TIBA and GA were applied.

Nicholas Copernicus University
Centre of Applied Biology
Laboratory of Plant Physiology
Piwnice n. Torun

STRESZCZENIE

Zbadano wplyw kwasu 3-indolilooctowego, kwasu 2,3,5-troéjjodobenzoesowego
i kwasu giberelinowego na przepuszczalnoéé blon komérek lisci pomidoréw metoda
konduktometryczng opisang przez Maximowa i Wasiljewsg (1949) i sto-
sowang pozniej przez Wasiljewa (1953).

Stwierdzono, Ze kwas 3-indolilooctowy obniza przepuszczalnoéé blon komérek
lisci pomidorow, a kwas 2,3,5-tr6jjodobenzoesowy i kwas giberelinowy nie wywo-
tuja zmian w przepuszczalnoseci.

Powyzsze wyniki pozwalaja przypuszezaé, ze obserwowane niejednokrotnie
hamowanie transpiracji wywolane dzialaniem kwasu 3-indolilooctowego spowodo-
wane jest zmniejszaniem intensywnosci przenikania wody z komérek miekiszu lisci
do przestrzeni miedzykomérkowych.

Otrzymane rezultaly zgodne sg z danymi uzyskanymi przez Sachera (1957,
1959). Moga one wyjasnia¢, stwierdzone przez niektérych autoréw (np. Michnie-
wicz 1961), zjawisko obnizania sie intensywnosci i transpiracji w wyniku dzia-
lania kwasu 3-indolilooctowego, bez wplywu tego zwigzku na stan otwarcia
szparek.
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