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Summary

Morphological features of diaspores and seedlings of Inula helenium L. were described.
A four-year cycle of monthly germination analysis was carried out. It was found that acces-
sible light and various temperatures (30°C over 8 hours, 20°C over 16 hours) were optimal
for the analysis of Inula helenium fruit germination ability. In these conditions, the percent-
age of germinated achenes was up to 90%. Diaspores stored in unheated room kept their
viability even up to seven years after harvest.
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INTRODUCTION

This work continues the investigation on the biology of germination of species
from Asteraceae family [1]. Elecampane (Inula helenium L.) comes probably from
Central Asia [2]. Currently, the species is common in Europe, Asia and North Amer-
ica. In Poland, I. helenium grows in thickets, on the edge of forests, grasslands and
on steep banks.

1. helenium is a hardy perennial with branchy rhizome and thick root. The stem
is grooved and straight and up to two-metre high. The upper part of the stem is
slightly branched. Its basal leaves are large, oval or elliptic, tapering gradually to
long leaf stalks, whereas the leaves of the stem are cordate-oval, sessile or decur-
rent. The bottom of leave is densely hairy. I. helenium flowers from July to October.
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Its yellow flowers gather in inflorescence growing individually or in small groups
at the top of stem. The inflorescence is surrounded by many rows of involucre
leaflet, of which internal leaves are cordate-oblong, outer are ovate. There are
two types of flowers: ligulate flower on the edge of the inflorescence and tubular
flower inside [2].

Underground organs such as root and rhizome are raw materials of this species
[3]. They have individual, aromatic scent and a bitter and fiery hot taste. I. hele-
nium root contains bitters and essential oils, and therefore belongs to the amaro-
aromatica group of raw materials. One of the main substances of the essential oils
is helenine — a form of mixture of different sesquiterpene lactones (alantolactone,
isoalantolactone, dihydroalantolactone, etc.) and other sesquiterpenes (alantic
acid, alantol), dammarane- and friedelane type triterpenes, azulene, phytosterols
(B-sitosterol, stigmasterol) and thymol derivatives [3-5]. Amount of polysaccharide
— inulin found in the raw material oscillates up to 45% [3].

The root and rhizome of the studied species have medicinal properties. Its
pharmaceutical preparations are taken for respiratory track diseases such as: in-
flammation of the oral mucosa, sore throat, bronchitis, cough, and in case of
difficult expectoration [3]. It is mainly due to its essential oils that the root of
1. helenium can be used as a medicine for the diseases mentioned above. They help
stimulate secretory function of the mucous membrane of the throat and bronchi
making it easier for the patient to cough up. Helenine substances, due to their
restraining bacterial flora development properties, can be applied in skin and mu-
cous membrane disinfection. While alantolactone has an anthelmintic effect [6].
In recent years, some countries have limited applying raw material of the studied
species. According to German Commission E medicinal properties of the species
is unsatisfactorily documented [7].

The aim of the study is to elaborate the course of germination capability and
viability of diaspores of I. helenium

MATERIAL AND METHODS

The research on germination capability of I. helenium diaspores was carried out.
Tested material, coming from our own cultivation, was picked in autumn 2007-
2010. Monthly analyses were done in yearly cycles. The viability of seed material was
determined using fruits cropped in 2003-2011. Analyses of diaspores germination
capability and viability were conducted according to the seed estimation methodo-
logy established by International Rule for Seed Testing (ISTA) [8]. The study was car-
ried out in four repetitions in three different physical conditions. Temperature, light
or lack of it were changing factors. When the temperature was constant, it was set
at 20°C. When the seeds were kept in the darkness, the temperature was 30°C for
6 hours and 20°C for 18 hours, while in the case of using light the temperature was
30°C for 8 hours and 20°C for 16 hours. Jacobsen apparatus and climatic chamber
were used as supportive tools. Seed material was tested in Petrie’ dishes padded
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with chromatographic paper. Fruits viability was tested in light and at changing tem-
peratures (30°C for 6 hours and 20°C for 18 hours). Till the beginning of the analyses
the achenes had been stored at unheated room.

RESULTS AND DISCUSSION
Inula helenium fruit is a small, brown four-angular achene (fig. 1). The diaspore

shape is elongated, in some samples slightly bended. The surface of the achene
coat is grooved.

Figure 1.
Fruits of Inula helenium L.

The fruit has easy coming off pappus with hairs about 7 mm long. The length
of the diaspores oscillates between 3.3 mm and 5.6 mm, the width from 0.7 mm
to 1.2 mm, and the thickness from 0.6 mm to 0.9 mm. 1.000-fruit weight varies
from 0.90 to 1.60 g.

The small seedling is light green (fig. 2). Cotyledons are set on quite long stalks.
Their shape is oblong-oval. No clearly venation on the cotyledon surface was ob-
served. The first pair of leaves is densely hairy. The root is poorly branched.

Figure 2.
Seedlings of Inula helenium L.
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It was found that laboratory conditions, light and various temperatures (30°C
over 8 hours, 20°C over 16 hours), were optimal for the analysis of I. helenium fruit
germination ability.

It was observed that up to five months after harvest diaspores germinated
very well (fig. 3). The percentage of germinated fruits varied from 60% to 90%, de-
pending on physical conditions. There was a slight drop in diaspores germination
capability in April, May and June. Another increase in percentage of germination
was started in July. It lasted to November, and came up to above 80%.

capability %

Seed germination

X Xl Il Il [\ \ \ viE vl IX X X

Month
‘—Q—Iight + variable temperature ——light + constant temperature —@— darkness + variable temperature ‘

Figure 3.
Germination capacity of Inula helenium L. diaspores in the first year after harvest (the average of

2007-2010). The figure shows the fluctuation curve of germination capacity in each month during
the year in different laboratory conditions

The fruits started to germinate in the first week of the experiment. The radicle
appeared on the narrow part of the seed between the 5" and 8" day since the
beginning of the test. The radicle was white and thick. Well-developed cotyledons
was observed between the 10" and 12™ day of the test.

The diaspores viability tests were carried out on the basis of the seed material col-
lected in 2003-2011 (fig. 4). Fruits were analyzed in light and at various temperatures.
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Figure 4.

Germination capacity of Inula helenium L. diaspores stored at unheated room. The figure shows the
fluctuation curve of germination capacity in each year during the storage time



Biology of germination of medicinal plant seeds. Part XIXb. Diaspores of Inula helenium L. from Asteraceae family

11

In the literature have been shown that diaspores kept their germination capa-
bility by 1-3 years [9,10]. Although there was no date concerning their storage. In
our study the viability of I. helenium fruits was longer. In the first and in the second
year after harvest the diaspores germinated very well — up to 80%. Between the
third and the fifth year after harvest the germination capability slightly decreased.
In the sixth year of the storage, the germination capability was very high — nearly
70%. Less than half of the fruits germinated in the seventh year after harvest. Eight
years after harvest time, the achenes did not germinate.
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Streszczenie

Opisano cechy morfologiczne diaspor i siewek omanu wielkiego Inula heleninum L. Prze-
prowadzono czteroletni cykl comiesiecznych badan zdolnosci kietkowania. Stwierdzono,
ze optymalnymi warunkami fizycznymi przeprowadzania analiz jest dostep Swiatla i tem-
peratura zmienna (30°C przez 8 godzin, 20°C przez 16 godzin). W tych warunkach odse-
tek kietkujacych nietupek wynosit do 90%. Diaspory zachowywaly zywotnos¢ do 7 lat po
zbiorze.

Stowa kluczowe: Inula helenium, kietkowanie, diaspory





