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Abstract

Onions cv. Sochaczewska were dried up under an umbrella roof till October 15th or till November
15th and thereafter stored in a cold room at 0-1°C until May 15th. During 4-year of experiment
gibberellin activity was determined each month during storage. Three periods of high activity of
gibberellins were found in most cases: in December, in February-March and in late spring. In
general, onions dried longer (till November 15th), showed lower gibberellin activity than onions
dried shorter. Gibberellin-like substances under investigation are localized in almost all Rf zones of
chromatogram. Sprouting and rooting was related to gibberellin activity.

INTRODUCTION

Changes in endogenous gibberellin-like substances activity is closely connected
with successive development phases of onion plants. Low level of gibberellins
activity was reported at the end of onions dormancy i.e. at the beginning of their
growth (Kato, 1966b; Nooden, 1969; Isenberg and Thomas, 1970).
Very low activity of gibberellins was observed by Thom a s (1969) in onion
extracts showing internal symptoms of sprouting, whereas, high level of gibberellins
was observed in onion bulbs with growing onion leaves. These results suggest that
the increase of gibberellin level was mainly a consequence of shoot elongation and
was not primarily causal.

Two peaks of gibberellin activity were found in onion bulbs during storage by
Thomas (1969), Isenberg and Thomas (1970)and Thomas and
Isenberg (1972). The first seems to be connected with vernalization, the second
with organ development and rapid spring growth,
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MATERIAL AND METHODS

Experiments were performed in two variants: the onions were dried up under an
umbrella roof: I — till October 15th and II - till November 15th at the ambient
temperature. Thereafter onion bulbs from both variants were stored in a cold room at
0-1°C until May 15th. The sampling was repeated cvery month. At each sampling
hormones were extracted from the plugs 1.5 cm in diameter which were taken from
the center of the bulbs with a base plate.

25 g of fresh material was homogenized and extracted twice with 96 % ethanol.
The combined ethanol fractions were evaporated in vacum at 40°C and thereafter the
water residue was fractioned according to the methodof Hayashi andRappa-
port (1966) with modification of Biatek (1974). Neutral and acidic fractions
of the cxtracts after evaporation to dryness were disolved in ethanol and put
TLC-plates (Kisielgel 60F-254). Separation occurred in a mixture of ethyl
acetate—chloroform—formic acid (50:50:1) by ascending chromatography. The chro-
matograms were divided into 1 cm wide sections and eluted twice with 10 cm?
mixture of ethyl acctate and ethanol 1:1 /v/v/. Thereafter the eluates from the
chromatogram scctions were evaporated to dryness. Neutral and acidic fractions of
the extracts were bioassayed by dwarf peatest(Mc Comb and Carr, 1958) with
modifications of Bialek (1974). The eluates from the chromatogram sections were
dissolved in 1.5 cm? 0.05 % "Tween 20" and were dropped on pea seedlings twice:
first time 20 pl per plant after the first day of seedling growth and 30 ul per plant after
the second day.

RESULTS AND DISCUSSION

Two fractions of gibberellins: neutral and acidic were found in all onion bulb
extracts during storage. It confirms the results of many authors investigating Allium
cepa L. and other bulbons plants (Aung and De Hertogh, 1968; Aung and
Peterson, 1974;Syrtanova and Rakhimbajev, 1983). We noted higher
activity of acid gibberellins than the neutral ones in the majority of research dates.
However, we did not observe the decrease of neutral gibberellin fractions accompa-
nied by an increase of acid gibberellin fractions during storage, which was observed
for exampleby Rakhimbajev and Olsanskaja(1976)aswellas Syr-
tanova and Rakhimbajev (1983). Generally the activity of neutral and acid
fractions changed parallelly. For this reason we present the sum of neutral and acid
gibberellins, Changes in the sum of endogenous gibberellin-like substances in onions
during storage period are shown in Figs. 1-4. We have found that three periods
(peaks) of higher activity characterize changes in endogenous gibberellins in the
majority of cases (Figs. 1, 2, 4). The first peak was noted in December, the second in
February or March. The first two peaks generally agrcc with those found by
Thomas (1970), Evans (1971), Thomas and Isenberg (1972) and
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Isenberg etal (1974). High activity of gibberellins was also observed in our
experiments at the end of onions storage i.e. in April or May. This third peak was
more or less visible in each year. The changes of gibberellins activity observed in the
season 1981/82 (Fig. 3) werc somewhat different from thosé in the remaining
seasons: the first peak of activity occurred earlier i.e. in October or November. In this
year the changes of inhibitors and cytokinins were also not typical (see Kielak
etal., 1988 and in press). Supposedly it was related to weather conditions during the
onion vegetation. In this year, June, July and also October and November were very wet.

Our four-year investigations showed marked changes in GA activity during
storage. Three peaks occurred in all years, generally in similar periods. As it was
mentioned in this respect our results coincide well with those of Thomas and
Isenberg (1972). These results concern, however, only one season. They worked
with other cuitivares (Lancaster and Rijsburger). High activity of gibbere-
Ilin in late spring observed in our investigations, was alsoobservedinThomas and
Isenberg (1972) graphs, however, they not discern this activity as a special peak.
It seems therefore that the occurrence of two or three peaks of gibberellins activity
may be quite common in bulbons plants. Isenber g etal. (1974) suggest that the
first peak is connected with vernalization (or more exactly, probably, with the end of
vernalization). E vans (1971) in his review cited reports of rapid rises in endo-
genous gibberellins in several species during vernalization. The second flush was
associated with organ development and rapid spring growth. These authors, how-
ever, give no explanation why there is a very low activity between these two peaks.
On the other hand it seems that sprout formation proceeds during January (i.e. the
time of GA-activity depression) without any visible interruption. In the paper of
Thomas and [senberg (1972) this January-depression between two peaks is
also very distinct. After Karssen and Lacka (1985) the GA requirement of
germination depended on the degree of dormancy which, in turn, was detcrmined by
the level of ABA during development.

The gibberellin-like substances in our investigation were localized in almost all
Rf-zones of chromatograms. It may indicate a large number of endogenous gibberel-
lins in onions (Allium cepa L.). It agrees with the results of Aung and De Her-
togh (1967,1968) and Aung etal. (1986). They determined gibberellins GA1,
GA3, GAS, GA13 in bulbons plants.

We showed, that the length of onion drying under the umbrella roof influences
the level of endogenous gibberellins. In most cases, onions dried longer, i.e. to mid.
November, showed lower gibberellins activity than onions dried shorter, i.e. to mid.
October. Probably during for a longer period with simultaneous gradual precooling
of onions before placing in to a cold room was connected with a decrease of
gibberellin activity.

Our research also allows to notice a negative dependence between the level of
gibberellins and the ability to rooting and sprouting (in room temperature). This was
noticable particularly at the beginning of onion storage. For instance, in onions dried
shorter in season 1981/82 when a high level of gibberellins was observed — in October
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and in onions dried longer —in November, we noted a high percentage of onions with
roots (Fig. 3, tab. 1). In season 1982/83 in December, when the level of gibberellins
was very high, we noted high percentage of onion (Fig. 4, tab. 2).
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Fig. 1. Changes of endogenous gibberellin-like substances in onion in season 1979/1980
1- Drying to 15 October, 2 — Drying to 15 November
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Fig. 2. Changes of endogenous gibberellin-like substances in onion in season 1980/1981
AsinFig. 1.
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Fig. 3. Changes of endogenous gibberellin-like substances in onion in season 1981/1982
As in Fig. 1.
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Fig. 4. Changes of endogenous gibberellin-like substances in onion in season 1982/1983
AsinFig. 1.
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Table 1

Percentage of onions with roots in season 1981/82

1981/82
Season - -
Percentage of onions with roots
Onion dried After S days After 10 days
to 15 October 45 65
to 15 November 55 70

Table 2

Percentage of onions with inside leaves in season 1982/83

1982/83
Season
Percentage of onions with inside leaves
Onion dried After 10 days
to 15 October 93
to 15 November 84
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Zmiany endogennych substancji giberelinopodobnych w cebuli (Allium cepa L.)
odm. Sochaczewska podczas przechowywania

Streszczenie

Cebulg odmiany Sochaczewska dosuszano pod wiata do 15 paZdziernika lub do 15 listopada, a nastgpnie
przechowywano w komorze chlodniczej o temperaturze 0-1°C do 15 maja. Oznaczenia giberelin byly
wykonywane co miesigc, w ciagu 4-ch sezonéw przechowalniczych.

Wykazano trzy okresy wysokiej aktywnodci giberelin: w grudniu, w okresie luty-marzec i pé7ng wiosna.
W wigkszodci przypadkéw cebula dosuszana dhuzej charakteryzowala sig wyisza aktywnoscia giberelin, niz
cebula dosuszana krécej.

Oznaczane substancje giberelinopodobne lokalizowaly sig prawie we wszystkich Rf chromatogramu.
Wyrastanie korzeni i szczypioru bylo zwiazane z wystgpowaniem zwigkszonej aktywnosci giberelin.
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