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Summary

The experiment was carried out in 2004-2006 at the
Experimental Farm of the Department of Vegetable and Medici-
nal Plants Cultivation, University of Agriculture in Lublin. The
study was aimed at the evaluation of growth and development of
two leuzea species: Leuzea carthamoides DC and Leuzea centau-
roides L. cultivated under Polish climatic conditions. Observa-
tions were made upon annual, biennial, triennial, and quadrennial
plants. The leuzea plantation was set from seedlings produced in
a greenhouse. Leuzea carthamoides DC plants were higher and
produced more leaves. Leuzea carthamoides DC and Leuzea cen-
tauroides L. plants formed inflorescence stems and bloomed in
the second year of cultivation. Inflorescence stems in Leuzea car-
thamoides DC are single, while those in Leuzea centauroides L.
are branched. Leuzea carthamoides DC plants form larger heads
compared to Leuzea centauroides L.
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INTRODUCTION

Leuzea carthamoides DC is a perennial from
the Asteraceae family. In its wild form, it can be fo-
und in Siberia, middle Asia and northern Mongolia. It
finds the best conditions for growing in mountains at
the height above 1500 meters. For many years, it has
been cultivated near Moscow, Nowosybirsk, in Roma-
nia, Slovakia, and even Poland (Niedworok and
Jankowska, 1997). It is characterized by a straight
stem, empty inside. It forms abundant clusters consi-
sting of many stems 50-180 cm high (Cicin, 1962;
Strzelecka and Kowalski, 2000). The species
blooms at the beginning of its second vegetation cyc-
le in July and August in natural habitat (Cicin, 1962;
Cikov and Laptiev, 1987; Grochowski,
1990; Strzelecka and Kowalski, 2000). Flo-
wers are violet or violet-purple (Cicin, 1962; Cikov
and Laptiev, 1987). Rhizomes with numerous roots

are the underground organ which is pharmaceutical raw
material (Strzelecka and Kowalski, 2000). The
rhizomes have an immunostimulating, anti-depressi-
ve, and anti-tumor action. Its fruit — achene — is a so-
urce of biologically active substances, namely ecdy-
steroids and sterols (Geszprych and Weglarz,
2002).

Leuzea centauroides L. is a perennial of up to 100
cm in height and with purple flowers (Tutin et al.
1976). There is no data on that species in available lite-
rature references.

The present paper is aimed at the evaluation of
growth and flowering of two leuzea species: Leuzea
carthamoides DC and Leuzea centauroides L. cultivated
under Polish climate conditions.

MATERIALS AND METHODS

The experiments were carried out in 2004-2006
at the Experimental Farm of the Department of Vege-
table and Medicinal Plants Cultivation, University of
Agriculture in Lublin. The studies were conducted using
two leuzea species: Leuzea carthamoides DC and Leu-
zea centauroides L.

Seeds originated from the Botanical Garden of
Maria Sklodowska-Curie University in Lublin. They
were sown individually into pots filled with peat sub-
strate. The first emergence was observed after 5 days.
The seedlings were planted in a plot (40 % 40 cm spa-
cing) in mid-May. The experiment was performed in 4
replications, with 30 plants in each. The plot area was
4.8 m* Weed control and soil opening were made ma-
nually.

The study consisted of two experiments:

Experiment 1. Annual plants were observed.
Weekly observations of plant height (length of leaf ro-
sette) and number of leaves were made during vegetation
period.
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Experiment 2. That part related to biennial, trien-
nial, and quaternal plants. Leuzea carthamoides DC
began its vegetation two or three weeks before Leuzea
centauroides L. (Tab. 1). The height of inflorescence
shoot was assessed at full bloom stage. In the generative
stage, the total number of anthodium per plant and the
diameter of blooming anthodium were determined. In
Leuzea centauroides L., the mean number of heads per
single shoot was also evaluated. The obtained results
were statistically processed by means of variance ana-
lysis for k-fold cross classification.

Table 1
Dates of vegetation beginning for Leuzea carthamoides DC
and Leuzea centauroides L.

Year Plant species Date
Second year of cultivation:

2004 Leuzea carthamoides DC 31.03
Leuzea centauroides L. 16.04
Third year of cultivation:

2005 Leuzea carthamoides DC 8.04
Leuzea centauroides L. 29.04
Fourth year of cultivation:

2006 Leuzea carthamoides DC 12.04
Leuzea centauroides L. 5.05

RESULTS

The studied leuzea species differed from each
other with respect to their height (Fig. 1). A week after
planting (24 May), the mean height of Leuzea centau-

roides L. was 10.4 cm, while Leuzea carthamoides DC
13.6 cm. For the whole vegetation period, Leuzea cen-
tauroides L. plants were shorter than Leuzea carthamo-
ides DC plants, and that tendency persisted till the end
of vegetation. At the end of September, Leuzea cartha-
moides DC plants were taller than Leuzea centauroides
L. ones by 8.8 cm, on average.

On the basis of field observations it was also fo-
und that Leuzea centauroides L. formed fewer leaves
in the first vegetation year (Fig. 2). The mean num-
ber of leaves after seedling planting was 4.5 per plant,
which was similar to that in Leuzea carthamoides DC
(4.9 per plant). In autumn, a much larger number of
leaves was recorded in Leuzea carthamoides DC than
Leuzea centauroides L. (25.4 and 16.3 per plant, re-
spectively).

Leuzea plants differed with respect to the inflo-
rescence stem height (Tab. 2). In Leuzea carthamoides
DC, the average height of inflorescence stem was 127.0
cm, which was significantly higher than in Leuzea cen-
tauroides L. (99.8 cm). The studies revealed that Leuzea
carthamoides DC formed a significantly larger antho-
dium with the mean diameter of 5.8 cm. The diameter of
Leuzea centauroides L. anthodium was 4.5 cm (Tab. 2).

Plants of Leuzea carthamoides DC produce sin-
gle flower stems ended with a head (anthodium). Obse-
rvations indicated that the number of flower heads per
single stem could be 2.5 for Leuzea centauroides L., on
average (Tab. 2).

Table 2

Comparison of selected features of leuzea.

ingg;gilse?ie Number of Diameter of Number of
. Age of plant Year anthodium per anthodium anthodium per
Plant species ; stem .
(in years) plant (cm) single stem
(cm)
Leuzea two 2004 1346 ¢ 4.3 ab 5.4 abc -
carthamoides three 2005 130.7 be 32a 63c -
DC four 2006 115.7 abc 29a 5.8 bc —
X 127.0b 35a 58b -
Leuzea two 2004 112.6 abc 5.5bc 4.9 abc 2.1a
centauroides L. three 2005 99.6 abc 5.1 abc 37a 33b
four 2006 87.1a 7.0c¢ 4.8 abc 22a
X 99.8 a 59a 45a 2.5

Means with different letters are significantly different
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Fig. 1. Height of Leuzea carthamoides DC and Leuzea centauroides L. plants in the first year of cultivation.
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DISCUSSION

Leuzea carthamoides DC and Leuzea centauro-
ides L. are species that are little known in domestic and
foreign literature. There is little information on their
growth and development, as well as their requirements.

In the present experiments, the first emergence
was observed after 5 days. Cicin (1962) found that
these plants germinated after 4-9 days under laboratory
conditions at 20-30°C, and after 9-20 days on the field
(Sarwa, 1992; Niedworok and Jankowska,
1997).

According to Grochowski (1990), Leuzea
carthamoides DC plants begin vegetation in March. In
our study, only biennial plants of Leuzea carthamoides
DC began vegetation in March (31 March), triennial and
quadrennial ones — in April. Leuzea centauroides L. be-
gins vegetation by about 2-3 weeks later.

Cicin (1962),Cikov and Laptiev (1987),
Strzelecka and Kowalski (2000), and Sarwa
(2001) found that Leuzea carthamoides DC reached
50-180 cm of height. In the present study, that species
grew up to 127.0 cm of height and Leuzea centauroides
L. t099.8 cm.

According to Grochowski (1990), Nie-
dworok andJankowska (1997)andStrzelec-
ka and Kowalski (2000), Leuzea carthamoides DC
plants bloomed from the second vegetation cycle. In the
present experiments, no studied plant produced inflore-
scence stems in the first year of cultivation.

CONCLUSIONS

1. In the first year of vegetation, Leuzea cartha-
moides DC plants are higher and form more leaves.

2. Leuzea carthamoides DC and Leuzea centau-
roides L. plants produce inflorescence stems and bloom
in the second year of cultivation.

3. Inflorescence stems in Leuzea carthamoides
DC are single and ended with an anthodium, while in
Leuzea centauroides L. stems are branched.

4. Leuzea carthamoides DC plants produce hi-
gher inflorescence stems and larger heads than Leuzea
centauroides L.
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Wzrost i kwitnienie
dwoch gatunkéw szczodraka

Streszczenie

Doswiadczenie przeprowadzono w latach 2004-
—2006 w Gospodarstwie Doswiadczalnym Katedry
Warzywnictwa i Roslin Leczniczych AR w Lublinie.
Celem badan byta ocena wzrostu i kwitnienia dwoch
gatunkoéw szczodraka: Leuzea carthamoides DC 1 Leu-
zea centauroides L., uprawianych w warunkach klima-
tycznych Polski. Obserwacjom poddano ro$liny jedno-
roczne, dwu-, trzy- i czteroletnie. Plantacj¢ szczodraka
zatozono z rozsady wyprodukowanej w szklarni. Rosli-
ny Leuzea carthamoides DC byty wyzsze i wyksztalcily
wigcej liSci. Rosliny Leuzea carthamoides DC oraz Leu-
zea centauroides L. wytworzyly pedy kwiatostanowe
1 zakwitly w drugim roku uprawy. Pedy kwiatostanowe
Leuzea carthamoides DC sa pojedyncze, za$ u Leuzea
centauroides L. rozgaleziaja si¢. Rosliny Leuzea cartha-
moides DC wyksztatcaja wigksze koszyczki niz Leuzea
centauroides L.
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