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Abstract

During the period 1996-2001 three wild perennial Bulgarian plants belong to Plumbaginaceae family (Goniolimon tataricum Boiss., 
Goniolimon besserianum (Shut ex Reichenb.) and Goniolimon collinum (Griseb.)) were studied at the Floriculture Institute – Negovan 
(now  RCNPO-Sofia). The Goniolimon tataricum Boiss. and Goniolimon besserianum species are spread along the North and South 
Black Sea coast. Goniolimon collinum (Griseb.) Boiss is spread in the Sofia region and South Black Sea (Kiten village). The flowers were 
cultivated under optimal agricultural conditions. Three parameters were studied: leaf rosette diameter, height, and number of flower stems 
per plant. Coefficients of variance under cultivation conditions compared with the natural habitats conditions showed approximately 
2-2.5 times higher values. Variation values of the parameters at the Goniolimon species, showed its natural specificity even during species 
cultivation.
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Introduction

Wild perennial plants from Goniolimon genera and Li-
monium genera are widely used as ornamental plants (Alar-
con et al. 1999; Rizzotto, 1999). Some of them are intro-
duced in breeding programs (Palacios and Gonzales, 1999), 
or recommended for direct cultivation (Yanev, 1959). 

All presented in Bulgarian flora species from Gonioli-
mon genera (Plumbaginaceae family) are listed in Bulgarian 
Red Book of Plants (Kojucharov, 1992). Because of the un-
favourable anthropogenic influence many of these species 
are threatened to extinct and listed in Biodiversity Protec-
tion Act of Bulgarian Parliament (2002).

Some scientists reported that these species have good 
ornamental qualities (Veltchev, 1984; Anchev, 1982). 
Salmon (1971) stated that it is possible to cultivate Gonioli-
mon species in greenhouses at low temperature level allow-
ing prolonged harvest period. Very scarce information con-
cerning cultivation of species from Goniolimon genera are 
available in specialty literature.

The aim of the present research was to investigate the 
possibilities of cultivation species from Goniolimon in Bul-
garia.

Materials and methods

The study concerning Goniolimon species began many 
years ago, but the attempts for their cultivation in Bulgaria 
started in 1996 at the Institute of Floriculture, Negovan. 
The experiments were carried out during the period 1996-

2001 with three species: G. tataricum Boiss., G. collinum 
(Griseb.) Boiss and G. besserianum (Shut ex Reichenb.). 
First two species are rare and protected, while third one is 
just protected.

G. tataricum and G. besserianum are widespread in rare 
populations in Haskovo region and along Black Sea Coast. 
G. collinum occurred in Sofia and Kardjali district and also 
along the Black Sea Coast (near to villages Rusalka, Balch-
ishka Tuzla, Sozopol, and Kiten). 

According to our purposes we collected seeds for the 
investigated species from the native habitats: from Kiten 
(G. tataricum, and G. collinum), and from Bodrovo and 
Haskovo region (G. besserianum). After drying and clean-
ing, seeds were sowed in March. The seedlings were replac-
ing in the beginning of September. 

All three species were planted on double high beds 
(70:40 cm). The following agricultural techniques were ap-
plied:

Fertilization: N -100 kg/ha, P – 250 kg/ha, К - 200 
kg/ha
Deep ploughing: 30 – 32 cm
Two cultivations
Bed formation.
Because these plants are distinguished with high resis-

tance to drought were irrigated only when it was neces-
sary.

The following morphological parameters were mea-
sured: diameter of leaf rosette, plant height, and number of 
flower stem per plant.
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Seed maturity in the nature for all three species was ob-
served at the begin of August (01 - 08). Cultivated plants 
reached seed maturity 10-15 days later. 

The data regarding plant height, leaf rosette diameter 
and number of flower stems strongly varied amongst the 
species are presented in Table 2.

The higher values of these coefficients of variance were 
measured in G. tataricum and minimal values were ob-
served in G. collinum. For example G. tataricum formed 
20-25 flower stem per plant. G. tataricum, G. besserianum 
and G. collinum under conditions of cultivation (Table 2) 
have the following characteristics: very large leaf rosette, 
plants are high, formed more flower stems than the species 
in the nature. 

Morphological parameters such as plant height, leaf 
rosette diameter and number of flower stems for the na-
tive populations (Table 2) were lower compared with the 
same specie in cultivated conditions.

The levels of parameters changed to a lower extent, a 
lower variation was observed in case of cultivation. We 
suppose that the lower variation could be a result of more 
optimal growing conditions (Vitanova and Kaninski, 
2001; Protich, 1987; Alexiev, 1994).

Most differences were observed regarding plant height 
for G. tataricum (CV = 13.03%) and G. collinum (CV = 
7.48%), with a difference of 5.6%. A difference of 2 - 3% 
was observed for the other two investigated parameters 
(leaf rosette diameter and number of flower stems) on the 

All phenological (according to Beideman, 1974) and 
biometrical (according to Lidanski (1998)) measurements 
were carried out at both places (native habitats and in the 
area of cultivation). Average data from 5 years period were 
subjected to statistical analysis. 

Results and discussion

G. tataricum and G. besserianum are characterized with 
mosaic structure of the populations. They have spread 
along Black Sea Coast in small groups from 5 - 15 plants 
or even individual plants. G. collinum have also occurred 
at Black Sea Coast and formed bigger groups consisted of 
30 - 150 plants.

In the nature blossom in the all three species started at 
20-23 June, full flowerage for G. tataricum and G. besseri-
anum was observed on 2 July, while for G.collinum it was 
observed nearly a week later (Table 1). 

During the species cultivation the flowering stages 
started approximately 10 days later. We suppose that this 
delay can be explained by the higher altitude of the cultiva-
tion areas, or by the different agricultural techniques ap-
plied. It was established that mass blossom started a week 
earlier in G. tataricum and G. besserianum, compared with 
G. collinum. Whole flowering period takes 20 days irre-
spective of the conditions.

Table 1 Phenological observations during the development of Goniolimon tataricum,Goniolimon besserianum and Goniolimon collinum

Species Cultivation conditions Natural conditions

Initial              Full                 Seed 
flowering        flowerage      maturity

stage

Initial              Full                 Seed 
flowering        flowerage      maturity

stage

G. tataricum  01.07              12.07               13.08  22.06                 02.07         03.08

G.besserianum  30.06              12.07              15.08  20.06                 02.07         01.08

G. collinum  02.07               20.07              21.08  23.06                 10.07         08.08

Table 2 Effect of vegetation area conditions on leaf rosette diameter, plant height and number of  flowering stems of 
Goniolimon tataricum, Goniolimon besserianum and Goniolimon collinum  under conditions of cultivation and in nature

Species
Leaf rosette diameter (cm) Plant height (cm) Number of flowering 

stems per plant
МV±SE            CV%    МV±SE              CV%    МV±SE             CV%    

Cultivation conditions
G. tataricum 56.10± 4.78       8.52 41.53± 5.41       13.03 25.72± 2.31       11.15
G. вesserianum 31.57± 3.30      10.45 29.00± 2.49        8.59 17.97± 2.10       11.69
G. collinum 27.95± 2.10       7.51 20.05± 1.50        7.48 10.05± 1.50       14.93

Natural conditions 
G. tataricum 13.00± 2.81       21.62 32.08± 6.23       19.42 8.65± 2.57         29.71
G. besserianum 11.97± 2.22       18.55 17.12± 3.24       18.93 5.80± 1.65         28.45
G. collinum  8.00± 1.51        18.87  9.85± 1.83        18.58                   4.43± 1.26         28.44

Mean values (MV)± standard error (SE); CV % - Coefficient of variation
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studied species (Table 2). The variation of the coefficients 
on the studied parameters in the native species popula-
tions were of 2 - 2.5 times higher than those under condi-
tions of cultivation. 

Conclusions

Diameter of leaf rosette, plant height and number of 
flower stems per plant are strongly influenced by the way 
of cultivation and by the specific characteristics of the spe-
cies.

Cultivated species showed higher values of the stud-
ied morphological parameters than the species from the 
native habitats. Maximal values of leaf rosette diameter, 
plant height and number of flower stems per plant were 
observed in G. tataricum irrespectively of the conditions.

Coefficients of variance of all studied characteristics in 
natural species populations were 2 - 2.5 times higher than 
those obtained in cultivated species.
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