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Abstract: Izoenzymes study of the Astragalus peterfii population, an endemic

species from the Romanian flora, has been demonstrated that the genetic

polymorphism of this species is relatively low. Astragalus peterfii has also a very

weak germination percentage. Therefore, we consider, that in vitro multiplication

techniques are efficient for this species conservation.
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General considerations

In addition to the fundamental role they play in research and education,

botanical gardens should exercise today an increasing role in the conservation of

genetic resources in general, especially of endangered species [Cristea et al.

1996].
The strategies for the conservation of vulnerable species, applied at the level of

national institutions or international organizations, include ecological and genetic

studies, the management of habitats, modalities of ex situ conservation, in gene

banks and seed banks, the elaboration of classical or modern multiplication

techniques, strategies varying from one species to another. For example, at the

Royal Botanical Garden from Kew, approximately 1000 species belonging to

different families have been propagated using in vitro techniques. Based on the

same techniques, positive results have been obtained in the conservation of

endangered species by the botanical gardens from Belgium, from Las Palmas,

Copenhagen, Adelaide, Cordoba, Trivandrum etc. [Fay et al. 1992].

The "Alexandru Borza" Botanical Garden has also initiated researches

concerning the conservation of the endemic species Astragalus peterfii, researches

aiming to evaluate the genetic variability in the population, the practical possibilities

of classical multiplication and multiplication by in vitro techniques, as well as the ex

situ acclimatization of the species.

These studies would not have been possible without the concerted efforts of the

researchers of the Botanical Garden, the Faculty of Biology and the Biological
Research Institute from Cluj-Napoca. Also, part of the experimental researches

could be carried out by using the laboratory equipment of the Biological Research

Botanical Garden "Alexandru Borza" of "Babeş-Bolyai" University, 42 Gh. Bilaşcu Str., RO-3400, Cluj-

Napoca.
"

Faculty of Biology and Geology of "Babeş-Bolyai" University, 5-7 Clinicilor str., RO-3400, Cluj-Napoca.
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Institute, as well as the financing from the grants ICB-Al, ICB-B6 and from the

(Soros) Open Society Foundation.

A chorological and genetic endemic species of the Romanian flora, Astragalus
peterfii was discovered and published in 1916 by S. Jâvorka in Centuria IV from

Flora Hungarica Exsiccata [Flora RPR-RSR, 1952-1976]. Considered an

endangered [Dihoru et al. 1987], rare [Boşcaiu et al. 1994] or both an endangered
and rare species [Oltean et al. 1994], it is a perennial herbaceous plant, protected
in the botanical reserve from Suatu I, Cluj district [Cristea 1994], where until the

spring of 1999 was considered to be present in the only population from the

country
1

.

The effective population size inventoried with we, within the reserve area

in the spring of this year (1999) included 2714 individuals
2 .

Evaluation of genetic diversity

Although it does not offer direct solutions for the protection or conservation of

populations, genetic diversity provides information on the origin and the possibilities of

evolution and adaptation of species, representing a first step in the foundamentation

of strategies of conservation and, especially, of repopulation with vulnerable species.

Genetic polymorphism can be estimated both by the study of phenotypic
characters (morphology, biochemical analysis of isoenzymes and storage

proteins), and by more elaborate methods (determination and comparison of DNA

sequences).

In the case of the population Astragalus peterfii from Suatu, the study of

isoenzymes (carried out by their separation in starch or Polyacrylamide gel) as well

as of (total) storage proteins from seeds (Borza et al. 1994; Borza et al. 1996) has

allowed the formulation of the following conclusions:

• the genetic polymorphism of the species is relatively low, comparable with the

mean polymorphism of endemic plant populations, with restricted distribution;

• the species seems to be an allopolyploid, whose multiple (hybrid) origin, due to

the number of events (hybridizations, polyploidizations) and genitors, is impossible
to determine;

• the population from Suatu is relatively homogeneous from a genetic point of view;

• the phylogenetic affinities have not revealed species similar to Astragalus peterfii.

The results obtained support the hypothesis according to which the restriction of

the distribution area of the species has been determined by its affinity for a certain

biotope (abrupt, sunny slopes, herbaceous vegetation with discontinous averagen),

which has led to an oriented selection with the maintenance of highly adaptive

alleles; as a result, the necessity of forming (micro) populations is suggested,
which could allow the conservation of the species gene background, as an

essential condition for the long-term survival of this species.

1
In the spring of 1999, Alexandru Bădărău discovered at Caian, approximately 5 km from

Suatu, a new Astragalus peterfii population [I].
2

The effective population size, the number of which was only guessed until now, has been

evaluated by the students of the Circle of Ecology from "N. Bălcescu" High School, as part

of the ecological education program 'Together for the protection of the endemic species

Astragalus peterfii, the Botanical Garden and its friends", a program initiated by the Open

Society Foundation.
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Classical studies on seed germination

They have shown the presence of a morphologic variability of seeds [Micle

1980]. The seeds have two types of teguments, probably with a different structure,

either a black and harder tegument or a yellow and softer one, the proportion of the

two seed types being 65% and 35%, respectively. The seeds from the first

category are incapable of germinating - under the conditions experimented by us -

(probably due to the impermeability to water of the tegument), while those from the

second category germinate in a very small proportion of 10%. The germination that

occurs at room temperature, seven days after the placement on the germination

sublayer, is not influenced by light. In spite of the weakness of their germinative

capacity found by us, like the other Leguminosae, the seeds maintain this capacity

for a longer time period.

The low germination percentage, as well as the relatively low number of fruit

and seeds produced by the species, make us suppose that this has a

predominantly vegetative multiplication.

Multiplication by use of "in vitro" culture techniques

The advantages offered by these techniques are numerous:

• a high number of individuals can be obtained in a short time;

• the initiation of cultures requires small amounts of plant material;

• healthy individuals are obtained;

• the material obtained, requiring no phytosanitary quarantine, can be easily
distributed among the botanical gardens;

• the resulting material can be used for storage in gene banks.

The in vitro Astragalus peterfii culture was initiated from seeds randomly

collected from a number of approximately 20 individuals from the Suatu population,

number estimated to express the genetic population structure (Berthaud et al.

1995).

The seeds are preferred as a source of initiation of in vitro propagation due to

the fact that in the absence of interspecific hybridizations (and isoenzymatic

studies have shown that these are absent in Astragalus peterfii), they ensure

genetic variability (Fay et al. 1994). Another reason for which we have used seeds

in order to initiate in vitro cultures is the efficiency with which they can be sterilized,

which is much higher compared with the expiants dimensioned from different parts

of the plant (due to the abundant pilosity present at the level of all organs).

Sterilization performed with agents of the type: HgCI2-0.1%, Na hypochlorite,

Domestos, ethyl alcohol 98°, does not affect the germinative capacity (Şuteu et al.

in press).
The Astragalus peterfii seeds were germinated under aseptic conditons on MS

1/2 culture media, after which the expiants excised from the germinated plantlets

were transplanted to a MS culture medium [Murashige et al. 1962], and to MS

supplemented with different types and concentrations of phytohormones, in the

following variants:

VM
- the control (MS medium without hormones)

V1 - MS + 0.2 mg/l ANA + 0.3 mg/l 2iP

V2 - MS + 0.2 mg/l ANA + 0.5 mg/l 2iP

V3 -MS + 0.2 mg/l ANA + 0.3 mg/l Kinetin
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V 4 - MS + 0.2 mg/1 ANA + 0.5 mg/l Kinetin

V 5 - MS + 0.2 mg/l ANA + 0.5 mg/l Kinetin + 40 mg/l AdS0 4

The inocula were cultured in the vegetation room, at a temperature of 25-27' C and
in a light regime of 16/8 hours, at a light intensity of 2600 Ix, fluorescent light.

The regeneration, multiplication, height of vitroplants and rooting were

statistically monitored on 20 samples for each variant (Table I), the observations

being made one month postinocuiation.

Table I - Evolution of the inocula on the tested medium variants

The results obtained show that:

• the inocula regenerate completely in all tested medium variants;

• the culture media favor multiplication; at the same concentration in the culture

medium, kinetin is more favorable to both multiplication and rooting compared with

isopentyl adenine, and kinetin supplemented with adenine sulphate also leads (as

expected) to an increase in the multiplication percentage;

• the greatest number of new plantlets (3-4) is found in the case of the media

having in their composition kinetin at concentrations of 0.5 mg/l and kinetin

supplemented with adenine sulphate (4-5);

• at a constant auxin concentration, the highest multiplication percentage is found

in the case of variants with a concentration of 0.3 mg/l cytokinin in the medium. At

a higher cytokinin concentration (0.5 mg/l), the multiplication percentages are

lower, probably in correlation with the lower rooting percentages;

• the Astragalus peterfii inocula can be preserved, without requiring transplantation,
for an interval of up to six months, which can represent a short-term conservation

method.

The "ex vitro" vitroplants can be easily acclimatized in a sterile mixture of 2p.

sand: Ip. perlite:l.s acid peat, by their placing under glass cover for 3-4 days and

then by gradual uncovering, in order to prevent dehydration [Şuteu et al. 1999].

Positive results have also been obtained in the acclimatization of in vitro

cultured individuals, in the "Al. Borza" Botanical Garden.

The in vitro regenerated expiants should be tested again from the point of view of

their genetic variability [rapid techniques are adequate for this purpose (Martin et al.

1994)].

In conclusion, we consider that in vitro multiplication of the species Astragalus

peterfii is efficient from the point of view of its conservation. Also, we consider that

this efficiency will be even greater if the results of similar researches, performed on

the population from Caian, are integrated.

VM V1 V2 V3 V4 V5

Regeneration % 100 100 100 100 100 100

Multiplication % 63.6 63.1 57.8 71.4 69.2 77.3

Number of plantlets 3-4 2-3 2-3 2-3 3-4 4-5

Medium height cm 4.7 4.7 4.4 4.6 5.4

Rooting % 22.2 31.5 21.0 35.7 30.7 36.6



Astragalus peterfii individual, cultured "in vitro".Fig 1

Fig. 2 Astragalus peterfii individual, acclimatized in "Al. Borza" Botanical Garden
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CERCETĂRI PRIVIND POSIBILITATEA CONSERVĂRII EX SITU A

ENDEMITULUI ASTRAGALUS PETERFII

Rezumat: Analiza variabilităţii populaţionale a endemitului Astragalus peterfii

Jâv. a evidenţiat un polimorfism genetic scăzut. Acesta, corelat cu posibilităţile

scăzute ale speciei de multiplicare prin seminţe, a determinat iniţierea unor

cercetări privind capacitatea de multiplicare in vitro şi de aclimatizare apoi, ex vitro

a neoplantelor obţinute. S-a constatat că utilizarea tehnicilor in vitro a condus la

obţinerea unui număr însemnat de clone, iar exemplarele rezultate au putut fi

cultivate cu succes în Grădina Botanică "Alexandru Borza".

Cuvinte cheie: conservarea speciilor endemice, variabilitate populaţională,

proteine de depozit, multiplicare in vitro, aclimatizare ex vitro.
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