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Abstract: The main aim of this research is to propose the most suitable methods of micro-

propagation adapted for middle term conservation of some endemic endangered plants from

Romanian Flora. Our researches will establish the specific experimental protocols for every

phytotaxa studied in order to obtain and to select tissue cultures with high regenerative

potential. In vitro maintenance of these cultures represents a method to obtain a valuable col-

lection and allows ex situ conservation of unique genetic resources of these plants. From this

collection, it is possible to repopulate the origin habitat or other new, less exposed to the risk

factors.

In this paper, are given the preliminary data of our researches upon the micropropagation of

the following endemic phytotaxa: Astragalus pseudopurpureus Guşul., Cerastium transsil-

vanicum Schur, Dianthus callizonus Schott & Kotschy, Dianthus tenuifolius Schur and

Hieracium pojoritense Woloszczak.
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Introduction

Endemic species from our country flora represent 4.87% from all higher plants

(from 3136 species 153 are endemics, Ciocârlan 1990). From these, just 5.27% have large

populations: but the most of the endemic taxa are rare (81.11%), located in restricted habi-

tats belonging to the endangered and vulnerable categories. Unfortunately, there exists also

the extinct category species (13.62%), in continuous growing.

An alternative of preservation of endangered taxa is the multiplication and conser-

vation ex situ of plants using in vitro cultures (Fay 1992, Zăpârţan 1996, Mikulik 1999).

This multiplication of plants using in vitro techniques is called micropropagation. In our

country, the researches in the field of endemics was focused just on few species:

Leontopodium alpinum ("Zăpârţan 1996), Astragalus peterfii (Şuteu et al. 1998), Dianthus

spiculifolius (Butiuc-Keul et al. 2001) and Andryala levitomentosa (Aiftimie-Păunescu et

al. 2002).

Our researches had the aim to establish efficient protocols for induction of in vitro

cultures and regeneration in five endemic phytotaxa: Astragalus pseudopurpureus Guşul.,

Cerastium transsilvanicum Schur, Dianthus callizonus Schott & Kotschy, Dianthus

tenuifolius Schur and Hieracium pojoritense Woloszczak. These researches represent a

starting point for in vitro conservation of these species. This study was financed by a

Romanian Academy grant and was developed on Cellular Experimental Biology and Plant

Genetics Department from Institute of Biology, Bucharest.
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Material and methods

Data concerning plant material provenance and characteristics are given in Table 1.

Table 1. Plant material provenance

For culture induction we used various kind of expiants: stem fragments, foliar cut-

tings, petioles, floral buds. Sterilization of the expiants was made using mercuric chloride

0.1 % for different time intervals according to the species and the type of expiant (between

5-10 minutes). After sterilisation, the expiants were rinsed three times with sterile distilled

water. Different types of sterile expiants were cultured on media containing MS basal salts

(Murashige & Skoog 1962), with different supplements. The composition of media is given

in Table 2.

Table 2. Media tested for in vitro cultures induction and micropropagation

In all variants tested, was added Gamborg mixture vitamins (B5) containing: myo-

inositol 100 mg/1, nicotinic acid 1 mg/1, pyridoxine HCI 1 mg/1 and thiamine HCI 10 mg/1.
The cultures were maintained in 16/8 h photoperiod regime (at 2000 lux) and 25°C.

Astragalus

pseudopurpureus fructificationglareose 840 m CheileŞugăului

Cerastium

transssilvanicum

stony 1400 m Piatra Craiului Mountains flowering, fructification

Dianthus

callizonus

stony 1800 m Piatra Craiului flowering, fructification

Dianthus

tenuifolius

gTass-covered 1400 m Rarâu Mountain flowering, fructification

stone

Hieracium stony 900 m Cheile Bicazului flowering

pojoritense

Macroelements MS MS MS MS MS MS MS MS

IVfcroelements MS MS MS MS MS MS MS MS

ANA ;/i 0.1 0.1 0.1 0.1 0.1

2.4 D :/l

BAP ,/1 0.25

kinetin I/1 0.5

Sucrose g/1 30 30 30 30 30 30 30 30

В vitamins :/l B5 B5 B5 B5 B5 B5 B5 B5

С vitamin ;/l 15

Glutamine mg/l 600

Hydrolyse d g/1

casein

Yeast extr act g/1

Activated g/1

charcoal
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Results and discussions

In all species tested, we were able to initiate in vitro cultures, but the reactivity was

different.

Astragalus pseudopurpureus
The leaves expiants cultured on M 3 medium formed a proliferative tissue at 30 days

after inoculation. Transferred on M 6 medium start generating callus and roots after 2 weeks

of culture (Fig.la). The rhizogenesis process was actively, about 6-12 roots/explant were

formed. Cultured on M 7 medium, calli produced roots only after 30 days, rooting rate being

lower, about 2- 4 roots/explant.

The expiants placed on Ml medium formed less callus tissue, after 40 days. The

same situation was registered using M 4 culture medium. No shoots or embryos were rege-

nerated from these cultures. This species seems to be a recalcitrant one, being necessary fur-

ther studies for inducing the regeneration process.

Cerastium transsilvanicum

The expiant consisting in foliar fragments, internodes segments or floral cuttings

have no response on the proposed culture media variants. The extremely young shoots reac-

ted at three culture media variants: Ml, M 5 and MB. On Ml medium shoots were rapidly

elongated, after 20 days they reached double length, but they did not root. Placed on M5

medium, shoots elongated and rooted after 30 days (Fig.lb). On M 8 medium, the expiants

generated callus tissue after 30 days. For multiplication, it is also imposed the extension of

the range of culture media tested.

Dianthus callizonus

After 20 days of culture on M 8 variant of medium, internodes segments produced

on the edge, callus tissue. The same evolution was registered at the foliar fragments placed

on M 8 medium after 14 days of culture. The calli transferred on M 4 medium developed an

indirect organogenesis process (Fig.lc). Defoliated uninodal segments cultured on Ml and

M 3 and M 5 variants underwent at axillary buds a multiple shooting process-about 10-12

shoots/ node (Fig. Id). These shoots transferred on hormone free MS medium, rooted after

20 days.

Dianthus tenuifolius

Internodes fragments cultured on Ml medium generated on the edge callus tissue

after 30 days and the nodal segments placed on the same media produced with low rate cal-

lus tissue (after 50 days). Axillary buds from the uninodal segments maintained on M 5 vari-
ant produced shoots at 20 days after inoculation-about 2-4 shoots/node (Fig. le). Transferred

on the same media shoots elongated and developed at the basal region a compact callus tis-

sue. From this tissue after 40 days, arose roots. Placed on M 8 medium uninodal segments

produced callus tissue after 45 days of culture.

Hieracium pojoritense

A good reaction in vitro culture was obtained from foliar cuttings. Placed on M5
medium expiants strongly generated callus tissue at 20 days after inoculation. On Ml medi-

um, expiants underwent direct organogenesis developing 20-40 shoots/explant, after 25

days from inoculation (Fig. 1 f).
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Fig. 1 Aspects regarding in vitro culture in five endemic Romanian plant species
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Conclusions

The response of endemic species to in vitro culture was different according to the

explant type and the composition of culture media used.

• In Astragalus pseudopurpureus, both foliar fragments and stem cuttings,

showed a weak reaction in vitro culture condition. Leaves cuttings cultured on M 3 medium

formed a proliferative tissue at 30 days after inoculation. M 6 medium favorized callus and

roots production after 2 weeks of culture. This species seems to be a recalcitrant one, being

necessary further studies for inducing the regeneration process.

• In Cerastium transsilvanicum, we were able to obtain rooted shoots on M 5 medi-

um or to produce callus on M 8 medium. For the regeneration of plants, it is imposed the

extension of the range of the culture media tested.

• The species Dianthus callizonus can be efficiently in vitro multiplicated using

uninodal stem segments or young shoots cultured on M 4 and M 5 media variants.

• For Dianthus tenuifolius can be used as expiants uninodal segments cultured on

M 5 medium to develop multiple axillary shooting.

• In Hieracium pojoritense were obtained very good results using foliar fragments

placed on Ml medium, which induced direct organogenesis.
Further experiments will be made to establish the most efficient strategies for

micropropagation and in vitro conservation of these species of interest.
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CERCETĂRI PRELIMINARE PRIVIND MICROPROPAGAREA

UNOR PLANTE ENDEMICE DIN FLORA ROMÂNIEI

Rezumat: Principalul scop al acestui studiu este elaborarea celor mai adecvate

metode de regenerare adaptate pentru conservarea pe termen mediu a unor plante periclitate

din flora României. Cercetările noastre vizează stabilirea unor protocoale specifice pentru

fiecare fitotaxon luat în studiu în scopul obţinerii şi selectării de culturi de ţesuturi cu

potenţial regenerativ ridicat. Menţinerea in vitro a acestor culturi reprezintă o metodă de

obţinere a unei colecţii valoroase şi permite conservarea ex situ a resurselor genetice unice

ale acestor plante. Din această colecţie, este posibilă repopularea habitatelor de origine sau

a altora noi, mai puţin expuse factorilor de risc.

In această lucrare, sunt prezentate rezultatele preliminare ale cercetărilor noastre

privind micropropagarea următorilor fîtotaxoni endemici: Astragalus pseudopurpureus

Guşul., Cerastium transsilvanicum Schur, Dianthus callizonus Schott & Kotschy, Dianthus

tenuifolius Schur şi Hieracium pojoritense Woloszczak.

Cuvinte cheie: fitoendemite, micropropagare, conservare, România.


