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Abstract

It has been found that low concentrations of ABA (0.001-0.01 mg 11,
coumarin (0.01-1 mg 11, scopoletin (0.01-3 mg 1—1), and cinnamic acid
0.01-10 mg 171 have a stimulating effect on the number and weight of
roots in isolated sprouts in cultures in vitro. Higher concentrations of these
compounds inhibit rooting.

INTRODUCTION

ABA as well as other phenolic compounds may stimulate rhizogenezis.
ABA stimulated rooting of bean and English Ivy cuttings in concentra-
tions from 1 to 100 mg 17 and 1 to 10 mg 177, respectively (Ting-Yan
Chin et al, 1969) and also that of lilac in 0.1 and 0.5 mg 17! concentra-
tions (Bojarczuk and Jankiewicz 1975). ABA and p-coumaric
acid stimulated rooting of isolated potato sprouts in cultures in vitro in
the following concentrations: 0.04 and 0.2 mg 17! (ABA), 10 mg 1
{p-coumaric acid) (Rakitin and Khovanskaya, 1977). The aim
of our experiment was to investigate the effect of the above mentioned
compounds on the formation of roots in isolated potato sprout in cultures
in vitro.

MATERIALS AND METHODS

The experiment was carried out in the years 1978/79. Aquous solvents
of growth synthetic inhibitors were used. Isolated potato tip sprouts,
cv. ‘Pierwiosnek’ served as testing material. Sprouts 20 mm long were
separated from bulbs, sterilized in a 3% solution of oxygenated water
for 10 min, washed 5 times in sterile distilled water and then placed
in test-tubes containing sterilized agar culture medium (White, 1943)
to which inhibitors at various concentrations were added. For control
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plants, medium free of inhibitors was used. In each test-tube, one potato
sprout was placed, preserving sterile conditions, next it was put in
thermostat at the temperature 25°C for 5 days. After this period of
time new roots were counted and weighed.

RESULTS

All tested growth inhibitors at low concentration stimulated root
formation on isolated potato sprouts (Fig. 1). The stimulating effect of
low-concentration inhibitors was more distinctly noticeable in the weight
of formed roots (Fig. 2). For each concentration of inhibitors, the
stimulation of root weight was generally higher than that of the number
of roots. In the case of ABA, the range of concentrations stimulating
the weight of formed roots was shifted toward higher concentrations, as
compared with the range of concentrations stimulating the number of
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Fig. 1. Effect of growth inhibitors on the number of grown roots on isolated potato
sprouts (3 replicates, 10 sprouts each)

roots. Neutral concentration, on the verge of stimulation and inhibition
— was the lowest for ABA and then for coumarine, scopoletin and
cinnamic acid. In each inhibitor, the lowest concentration of all used
had the storngest effect on root formation.

This indicates that the optimum stimulating effect of the above
mentioned regulators could be obtained at even lower concentrations.
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F1g 2. Effect of growth inhibitors on the weightl of grown roots on isolated potato
sprouts (3 repiicates 10 sporuts each)

DISCUSSION

Our present experiment made it possible to determine concentration
of the studied compounds either stimulating or inhibiting rhizogenesis in
the tested potato sprouts. For this purpose a fairly wide concentration "
range of abscisic acid and phenolic compounds was used. Our studies
have also proved that a certain limit of concentration is not always
the same for the increase in the number of roots and in weight. It is
very interesting that these compounds influence rhizogenesis of potato
sprouts at exceptionally low concentrations, usually much lower than
those formely observed in various plants.

The obtained results demonstrate that a number of copounds so
far considered to be inhibitors may stimulate rhizogenesis, when applied
at an adequate concentration level. The test of potato sprouts, simple,
very sensitive and easy to perform seems to be very satisfactory in the
study of effect of this kind of compounds on rooting.
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Wplyw kwasu abscysynowego, kumaryny, skopoletyny
i kwasu cynamonowego na tworzenie sie korzeni
u izolowanych kietk6w bulw ziemniaka

Streszczenie

Stwierdzono stymulujacy wplyw niskich stezen ABA (0,001-0,01 mg 1-%), ku-
maryny (0,01-1 mg 1~%), skopoletyny (0,01-5 mg 1-!) i kwasu cynamonowego
(0,01-10 mg 1-1) na liczbe i mase wytwarzanych korzeni u izolowanych kietkéw
bulw ziemniaka w kulturach in vitro. Wyzsze stezenia inhibitoréw hamowaly
tworzenie sie korzeni.
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