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I. STRUCTURAL AND FUNCTIONAL DIVERSITY
OF PLANT ORGANISMS

https://doi.org/10.52240/1857-2367.2022.1(24).04
CZU: 634.8.09
THE INDIGENOUS GRAPEVINE HYBRIDS
(VITIS VINIFERA L. x VITIS ROTUNDIFOLIA MICHX.)

Daniela IVASISIN
“Al. Ciubotaru” National Botanical Garden (Institute), Chisinau, Republic of Moldova

Abstract. In this work the results of biological and cytological research, fertility and biotic stress
resistance of the indigenous hybrids are given (Vitis vinifera L. x V. rotundifolia Michx.).
Keywords: distant hybrid, generation F5, genome, species.

HIBRIZII INDIGENI DE VITA-DE-VIE
(VITIS VINIFERA L. x VITIS ROTUNDIFOLIA MICHX.)

Rezumat. in aceasta lucrare sunt prezentate rezultatele cercetarilor biologice si citologice, fertilitatea
si rezistenta la factorii biotici a hibrizilor indigeni (Vitis vinifera L. x V. rotundifolia Michx.).
Cuvinte-cheie: hibrid distant, generatia F5, genom, specii.

INTRODUCTION

Cultivated and wild grapevines belong to the genus Vitis L. in the family Vitaceae.
The genus Vitis contains two subgenera: Euvitis Planch. (bunch grapes) and Muscadinia
Planch. (muscadine grapes).

Vitis vinifera in the subgenus Euvitis Planch. originated around the Mediterrani-
an Basin and The Middle East. It is considered the predominant grape species grown
worldwide for fresh or for processed fruits. The desirable quality traits include thin and
tender skin, meaty pulp, large berries, high yield of clear juice, high sugar, content low
pH, mild or subdued flavour.

Vitis rotundifolia Michx. in the subgenus Muscadinia are native to the south-east-
ern United States and was the first muscadinia grape species to be cultivated. The natu-
ral range of V. rotundifolia extends from Delaware to central Florida and along the Gulf
of Mexico to eastern Texas [2, 6].

Muscadinia grapes are distinguished essentially from the Euvitis species geneti-
cally, anatomically, physiologically and in taste that they should be considered a sepa-
rate fruit. The major problem for gaining wider acceptance of muscadine grapes is its
relatively low fruits qualities compared to the excellent fruit of V. vinifera, but they are
characterized by high diseases and pest resistance among Vitis species.

The American muscadine grapes have 40 somatic chromosomes (2x = 2n = 40)
and are characterized by fruit borne in many cluster, formation of an abscission zone
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between the fruit and rahis, smooth thin bark that is adherent on young wood and sepa-
rates in scales from older wood, unbranched tendrils, dense wood and continuous pith.

In contrast, Euvitis grapes have 38 somatic chromosomes (2x = 2n = 38), branched
tendrils, many berries per fruit cluster, no abscission zone between the berry and rachis,
striated bark that peels in strips on old wood, less-dense wood than Muscadinia, and
pith interrupted by diaphragms at nodes.

A long-standing goal of both Euvitis and Muscadinia breeding programs has been
development of hybrids between these groups, combining fruit quality from V. vinifera
with disease resistance and environmental adaptation of muscadines.

MATERIALS AND METHODS

In our study the indigenous hybrids (V. vinifera L. x V. rotundifolia Michx.) as
biological material were served. For identifying the number of chromosomes in somatic
cells the method of cytological preparations was used [11]. The most successful proved
to be the propion-lacmoid dye, through which a contrasting image is obtained: the chro-
mosomes are stained red-brown, and the cytoplasm becomes colorless.

This method consists of the following steps: in a few micro-tubes (5 x 40 mm)
pour 0.5 ml of dye, where 5-6 small portions of meristem are introduced, collected
from the top of the shoots with active growth, then being cleaned of scales and cut
hairs or embryo root tips respectively. The apical meristem is cut with the blade into
small portions to facilitate the deep penetration of the dye. After the fixation-staining
time has elapsed (12-24 hours), the study material is placed on the slide. Excess dye is
removed with filter paper, then 1-2 drops of 40% propionic acid are pipetted to reduce
cytoplasm staining. Subsequently, the material on the blade is ground with a glass stick
and subjected to heat treatment on the alcohol lamp for about 30 seconds, in order to
completely macerate the material. After boiling, drip 1-2 drops of 40% propionic acid,
then cover the mixture with a spatula. A strip of filter paper is placed on the slide and the
study material is pressed with the end of the tweezers (it is advisable to obtain a layer
of cells). The temporary “squash” preparation is completed for viewing after about 15
minutes from the moment of preparation, and already after 12 hours it begins to dry and
discolor. To avoid damage to the preparations, the edges of the slide are treated with
Goier mixture (50 ml of distilled water + 30 g of gum arabic (food additive E414) + 16
ml of glycerin + 200 g of chloral hydrate), which does not allow air to enter, thus storing
the preparation for within 2-3 months in the refrigerator (+ 4°C). However, even if these
measures are taken, the preparations gradually discolor.

RESULTS AND DISCUSSIONS

The works on synthesis of new genome of grapevine has initiated by Wylie [10].
He pollinated two V. vinifera varieties with pollen of a male muscadine. Seedlings de-
rived were highly sterile and considered true hybrids.[10] Hybrids muscadinia—euvitis
were later reports by Millardet [S], Munson [6] and Dearing [2]. The most extensive
controlled crosses between the two subgenera were made by Detjen.[3] The hybrid ob-
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tained from the female muscadine pollinated with bunch grape pollen were later proven
to be straight muscadine derivatives [3]. Hybrids from Muscadinia and Euvitis crosses
were successfully produced by Dunstan [4] in North Carolina, Olmo [7] at the Univer-
sity of Carolina, Bouquet [1] in France. Microscopies studies revealed that the failure
of pollen tube to reach the embryo sac [7]. Most hybrids have been sterile, but a few
have a low level of fertility. Our results basically agreed with the previous finding that
hybrids were extremely difficult to produce when muscadine grapes were used as the
seed parent and pollinated by V. vinifera. Advantage to using muscadine as the female
parent is that fresh V. vinifera pollen can be used for pollination of muscadines the same
season, since V. vinifera grapes always bloom a few weeks earlier than V. rotundifolia.

Absolute sterility of male gametophytes and high or partial one of female gameto-
phytes, specific to distant hybrids of F1-F2 has remained intact.

In addition to standard breeding techniques, tissue culture and protoplast fusion
methods are being employed with the hope of developing fruitful hybrids through back-
crossing program to develop both V. vinifera and V. rotundifolia cultivar types.

Cytological investigations at descendants of hybrids F -F, have been performed.
For understanding the variation of hybrid fertility, a study for investigation the chromo-
some number and pairings of the interspecific hybrids V. rotundifolia X V. vinifera was
carried out. Chromosome number of the hybrids used in the present investigation by us-
ing root type cells in mitosis was first confirmed. Several morphological characteristics
also clearly indicated that they are true hybrids. Microscopy studies at pollen meiosis
level of mother cells should be a certain degree of chromosome pairing with some mon-
ovalents and polyvalent. The results established that the low fertility of the hybrids is
mainly due to the lack of chromosome pairings in their meiosis.

The indigenous syntesis of new genome has been initiated by backcrossing, in situ
conditions with including hybrids DRX-55 (Aramon x V. riparia), parental species, the
hybrids Seyvy Villari, polyploids and varieties of V. vinifera [12].

In generation F5 under ex situ condition, the synthesis of new genome of grape-
vine has been finished irreversibly by moving the odd chromosome in cytoplasm, fact
attested by counting the chromosomes in somatic cells (n = 19, 2n = 38) and judging ac-
cording to normal size form of pollen grains, similar to bisexual varieties of grapevine.
Among hybrids of F5 have been revealed synthetic species of grapevine: Vitis vinifolia
Top., Vitis rotundifera Dad. Vitis crucestiana Top. which are considered the exponents
of new genome of grapevine [8, 9]. This synthetic species is growing on proper roots
and fertilizing normally in the Scientific and Practical Institute of Horticulture and Food
Technology (Moldova).

The systematic and thorough cytological study performed in the research con-
firmed all the experimental data of the author, as it appears from the investigations of
the indigenous distant hybrids of F5.

The DRX-M5-721 remote hybrid was selected to investigate the peculiarities of
the karyotype (Table 1). Overall, the chromosomes are small. The maximum length of
the chromosome is 1.92 x 0.83 pm, and the minimum - 1.19 x 0.52 pm. The total chro-
mosome length of the diploid set is equal to 60.03 um. The average length of a chromo-
some reaches the size of 1.60 x 0.74 pm.
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Table 1. Measurement results of somatic chromosomes and counterpart pairs in the
distant hybrid DRX-MS5-721 (V. vinifera L. x V. rotundifolia Michx.), pm

Chromosome Num-
ber of | Number of | Average size of
Nr. cr. | Length Trkllégls(' Nr. cr. | Length Tllllégé(' hoogggi- chro;)l;iorssome Chroer;l:}f %ﬁ?s n
pairs
1 1.92 0,77 34 1,92 0,83 I 1-34 1.92 x 0.80
32 1.92 0,83 24 1,86 0,77 11 32-34 1,89 x 0,80
28 1.92 0,88 35 1,71 0,83 111 28-35 1,81 x 0,85
2 1.86 0,73 33 1,71 0,77 v 2-33 1,78 x 0,75
5 1.86 0,83 26 1,71 0,83 \ 5-26 1,78 x 0,83
12 1.71 0,83 36 1,71 0,77 VI 12-36 1,71 x 0,80
6 1.71 0,83 11 1,71 0,77 VII 6-11 1,71x 0,75
3 1.66 0,67 13 1,66 0,73 VIII 3-13 1,66 x 0,78
25 1.61 0,73 15 1,61 0,77 IX 25-15 1,61 x 0,75
31 1.61 0,67 7 1,61 0,52 X 31-7 1,61 x 0,59
37 1.55 0,83 20 1,55 0,77 XI 37-20 1,55x 0,80
10 1.55 0,73 8 1,55 0,77 XII 8-10 1,55x 0,75
4 1.55 0,67 14 1,50 0,67 XIII 4-14 1,52x 0,67
18 1.45 0,73 27 1,45 0,77 X1V 18-27 1,45x 0,75
9 1.39 0,67 19 1,39 0,62 XV 9-19 1,39 x 0,064
16 1.39 0,57 23 1,32 0,57 XVI 16-23 1,35x 0,57
21 1.19 0,73 22 1.19 0,73 XVII 21-22 1,19x 0,73
29 1.19 0,74 38 1,19 0,67 | XVIII 29-38 1,19 x 0,70
17 1.19 0.73 30 1,45 0,77 XIX 17-30 1,47x 0,75

The DRX-M5-757 remote hybrid was selected to investigate the peculiarities of
the karyotype (Table 2). Overall, its chromosomes are small. The maximum length of
the chromosome is 2.12 x 0.88 um, and the minimum - 1.19 x 0.52 um. The total chro-
mosome length of the diploid set is 65.11 pm. The average length of a chromosome
reaches 1.67.x 0.78 pm.

Table 2. Measurement results of somatic chromosomes and counterpart pairs in the
distant hybrid DRX-MS5-757 (V. vinifera L. x V. rotundifolia Michx.), um

Chromosome Number of Number Average size of
. . of chro- .
Thick- Thick- | homolo- chromosomes in
Nr. cr. | Length Nr. cr. | Length . | mosome .
ness ness | gous pairs pairs each pair
30 2,12 0,92 1 2,07 0,98 I 30-1 2,09 x 0,95
13 2,07 0,98 20 2,07 0,88 11 13-20 2,07 x 0,93
17 1,92 0,98 5 1,92 0,83 111 17-5 1,92 x 0,83
21 1,92 0,83 14 1,93 0,57 v 21-14 1,92 x 0,83
6 1,86 0,92 2 1.86 0,88 A% 6-2 1,86 x 0,93
23 1,86 0,83 9 1,86 0,77 VI 23-9 1,86 x 0,80
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31 1,82 0,77 4 [ 181 [ 0,77 VII 31-4 1,81x 0,77
12 1,81 0,72 | 25 | 1,81 | 0,72 VIII 1225 | 1,81x0,72
15 1,76 077 | 32 | 1,76 | 0,73 X 15-32 | 1,76x0,75
10 1,76 0,73 3 | 1,76 | 0,72 X 10-3 1,76 x 0,76
19 1,72 083 | 18 | 1,72 | 0,77 X1 19-18 | 1,72x0,77
11 1,67 088 | 26 | 1,67 | 083 XII 1126 | 1,67x0,85
28 1,67 0,72 | 24 | 1,61 | 0,72 X111 2824 | 1,64x0,72
7 1,61 0,72 | 27 | 1,61 | 0,67 XIV 7-27 1,61 x 0,67
37 1,55 0,83 8 | 1,55 | 0,88 XV 37-8 1,55 x 0,88
29 1,55 0,73 | 35 | 1,45 | 0,67 XVI 29-35 | 1,55x0,70
16 1,35 0,77 | 36 | 135 | 0,72 XVII 16-36 | 1,35x0,76
22 1,35 0,67 135 | 062 | Xvil | 22-83 | 1,35-0,64
33 1,29 0,72 | 34 | 129 | 0,67 XIX 3334 | 135-0,64

The DRX-M5-790 remote hybrid was selected to investigate the peculiarities of
the F5 generation karyotype (Table 3). Overall, its chromosomes are small. The maxi-
mum length of the chromosome is 2.17 x 0.93 um, and the minimum - 1.39 x 0.67 pm.
The total chromosome length of the diploid set is equal to 66.42 pm. The average length
of a chromosome reaches the size of 1.75 x 0.78 pm.

Table 3. Measurement results of somatic chromosomes and counterpart pairs in the
distant hybrid DRX-MS5-790 (V. vinifera L. x V. rotundifolia Michx.), um

Chromosome Number Number of| Average size of
Thick- Thick- | °TP% 1" chromo- | chromosomes in
Nr. cr. | Length ness Nr. cr. | Length ness mc;)l:i%:us some pairs each pair
1 2.17 0.93 36 2.07 | 0.83 I 1-36 2.12-0.88
9 2.12 0.77 28 2.07 | 0.83 11 9-28 2.09-0.80
15 1.97 0.77 37 1.92 | 0.83 111 15-37 1.94-0.82
18 1.91 0.77 31 1.91 | 0.77 v 18-31 1.91-0.77
24 1.91 0.77 30 1.91 | 0.73 \Y 24-30 1.91-0.75
32 1.86 0.83 35 1.86 | 0.77 VI 32-35 1.86-0.80
23 1.82 0.83 3 1.82 | 0.77 VII 23-3 1.82-0.80
14 1.82 0.77 17 1.82 | 0.77 VIII 14-17 1.82-0.77
19 1.82 0.77 13 1.79 | 0.77 IX 19-43 1.80-0.77
33 1.79 0.77 10 1.76 | 0.77 X 33-10 1.77-0.77
38 1.76 0.83 21 1.76 | 0.77 XI 38-21 1.76-0.80
20 1.76 0.77 22 1.76 | 0.77 XII 20-22 1.76-0.77
2 1.66 0.83 6 1.66 | 0.77 XII 2-6 1.66-0.83
16 1.66 0.77 26 1.66 | 0.83 X1V 16-26 1.66-0.77
27 1.66 0.77 29 1.66 | 0.77 XV 27-29 1.66-0.75
5 1.55 0.77 4 1.55 | 0.67 XVI 5-4 1.55-0.72
8 1.39 0.77 13 1.39 | 0.77 XVII 8-13 1.39-0.77
11 1.39 0.77 7 1.39 | 0.73 XVIII 11-7 1.39-0.75
12 1.35 0.67 25 1.29 | 0.73 XIX 12-25 1.32-0.70
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It is necessary to mention that the filament of the satellite, being very thin and
short, is the first element, which discolors, due to which in most temporary but also
permanent cytological preparations the satellite is difficult to observe. In addition, the
satellite’s filament spirals and, as a result, the satellite is strongly attracted to the body
of the chromosome, becoming virtually inaccessible to investigation.

Our karyological investigations of the vine varieties confirm exactly the data of
Dr. hab. St. Topala [12].

The indigenous intersubgeneric hybrids were identified based on biological char-
acteristics and several features, clearly indicated that they are really true hybrids. The
hybrids had larger, elongated leaves while the muscadine grapes are characterized with
small, round leaves. The hybrids had more and deeper lobes, longer teeth on the leaves
than V. rotundifolia although they were not as deep as typical V. vinifera grapes. Leaves
of muscadine grapes are generally thicker, with a waxy and smoother surface than those
of V. vinifera. The leaves in the hybrids were intermediate between V. rotundifolia and
V. vinifera in terms of thickness and smoothness. Overall, the leaves of the hybrids
looked more like those of V. vinifera grapes. The tendril is an excellent marker to dis-
tinguish muscadine grapes from bunch grapes. Muscadine grapes have simple tendrils
while bunch grapes are characterized by branched tendrils that hav e about the same
length for both branches. Tendrils of the hybrids were also branched but one branch was
much shorter than the other, forming typical one and a half branches. The other distinct
features that separates the hybrids from the parents are the mature stem. The hybrids,
like the V. vinifera parents, have thick and rough bark which can be peeled of the rest
of stem, while V. rotundifolia has thin smooth skin that will stay, tightly attached to the
trunk even after the vines are fully matured. The muscadine grapes has a continuous
pith through nodes, while pith in the hybrids and bunch grapes was discontinuous at the
nodes.

Other biological characteristics such as the times of bud burst and bloom were also
distinct among the parents and the hybrids. The vinifera grapes broke bud and bloomed
about a month earlier than the muscadine grapes, while the hybrids were in between the
parents.

Based on hybrid DRX-55, a new species of crop Vitis vinifera L. were considered
the similar to that cultivated on proper roots before Phylloxera vastatrix Planchon ap-
pearance and being distinguished by hybridogenous origin and high degree resistance.
In fact, that with the aid of distant hybridization method we can create forms which su-
perpose in a single genotype the quantity and quality of harvest of the species V. vinifera
L., and with resistance to phylloxera of V. rotundifolia Michx was established.

CONCLUSIONS

1. According to our own research, we conclude that the karyotype of distant indig-
enous hybrids, similar to other species and varieties of the subgenus Euvitis, is charac-
terized by a high degree of stability and unity of biological properties.

2. As aresult of the study on somatic chromosomes in distant hybrids, it was estab-
lished that according to the researched parameters they are similar to Eurasian species.
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3. The normal form and size of pollen grains confirms the restoring of meiotic

process, reflecting the renewal’s vital functions of vegetative organs, maintaining the
species.

4. On the basis of hybrid DRX-55 the new species of crop V. vinifera L. type

similar on that cultivated on proper roots, the phylloxera (Viteus vitifolii Shimer (Fitch)
being the first contribution (1868), has been synthesized.

10.
I1.

12.
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II. CONSERVATION OF BIOLOGICAL DIVERSITY

https://doi.org/10.52240/1857-2367.2022.1(24).01
CZU: 502.7(478)
DINAMICA STRUCTURII ARBORETELOR
DIN CADRUL REZERVATIEI STIINTIFICE ,,PLAIUL FAGULUI”
PE PERIOADA ANILOR 1996-2019

Alexandru CHETREAN
Universitatea Agrara de Stat din Moldova, Chisindau, Republica Moldova

Rezumat. Actualul articol pune in evidenta starea actuala si dinamica structurii fondului forestier din
cadrul Rezervatiei Stiintifice ,,Plaiul Fagului” pentru perioada anilor 1996-2019. Sunt prezentati indicii de
structura a fondului forestier in dinamica (compozitia actuald si compozitia tel, volum de masa lemnoasa,
distributie pe clase de varstd, provenienta, vitalitate, categorii de consistenta si caracterul actual al tipului
de padure). In scopul sporirii indicilor structurali ai fondului forestier din cadrul rezervatiei, e nevoie de
aplicat lucrari intensive de gospodarire judicioasd, in scopul apropierii indicilor de structurd catre cei
optimi, planificati de Amenajamentul 2019, intocmit pentru acesta rezervatie.

Cuvinte-cheie: Rezervatia stiintifica ,,Plaiul Fagului”, clase de varsta, caracteristici structurale ale
arboretelor.

DYNAMICS OF THE STRUCTURE OF TREES WITHIN
THE SCIENTIPHICAL RESERVATION "PLAIUL FAGULUI”
DURING THE YEAR 1996-2019

Abstract. The current article highlights the current state and dynamics of the forest fund structure
within the Scientific Reservation “’Plaiul Fagului” for the period 1996-2019. Indications of the structure of
the forest fund in dynamics are presented (current composition and target composition, volume of wood
mass, distribution by age classes, origin, vitality, consistency categories and the current character of the
forest type). In order to increase the structural indices of the forest fund within the Reservation. The need
to apply intensive management in order to bring the structural indices closer to the optimal ones planned by
Arrangement 2019 - drafted for this reservation.

Keywords: Scientific Reservation ”Plaiul Fagului”, age classes, structural characteristics of trees.

INTRODUCERE

In ultimii 200 de ani, s-a intensificat procesul de reducere a suprafetelor cu vegetatie
spontana, care a condus la reducerea biodiversitatii in Republica Moldova. Acest proces
a cuprins aproape toate tarile lumii, toate tipurile de ecosisteme, majoritatea grupurilor
de plante si animale. In locul padurilor defrisate au aparut plantatii agricole. In scopul
redresarii situatiei cat si a mentinerii suprafetelor cu flord spontana existenta pe teritoriul
republicii, au fost constituite rezervatii cu diferite teluri de protectie.

Printre cele mai importante rezervatii naturale din tara noastra se numara si
Rezervatia Stiintifica ,,Plaiul Fagului”, care a fost Infiintata in baza Hotérarii Guvernului
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Republicii Moldova nr. 167 din 12 martie 1992 prin care Rezervatia silvo-cinegetica
,,Padurea Radeni”, a fost reorganizata in Rezervatia Naturala de Stat ,,Plaiul Fagului”,
cu suprafata de 5642,0 ha, sub denumirea care functioneaza pana in prezent [6], iar
conform ,,Legii privind fondul ariilor naturale protejate de stat, aprobatd de catre
Parlamentul Republicii Moldova, Hotararea nr.1538-XIII din 25.02.98 — Rezervatia
Stiintifica ,,Plaiul Fagului”. In continuare suprafata rezervatiei a fost precizati, iar
amenajamentele au fixat urmatoarea dinamica a suprafetei rezervatiei 1996 (5375,5 ha)
[1], 2009 (5552,0 ha) [2] si1 2019 (5573,7 ha) [3].

Articolul actual isi pune scopul de a analiza dinamica indicilor dendrometrici
calitativi si cantitativi inregistrati in urma lucrarilor de amenajare a padurilor rezervatiei,
in perioada revizuita.

MATERIALE SI METODE

Ca metoda de lucru s-a utilizat metodologia aplicatd la lucrarile de amenajare
a padurilor [5], privind calcularea indicilor dendrometrici medii, pe elemente de
arbore si analiza modului de gospodarire a fondului forestier, care a constituit baza
amenajamentelor din anii 1996 - 2019. Descrierile arboretelor s-au realizat instaland
piete de proba in locurile caracteristice arboretelor, Tn dependentd de consistenta
si suprafata subparcelei. In continuare utilizind programul de Analiza Statisticd se
obtin tabele sintetice de caracterizare a fondului forestier. In acest mod, s-au utilizat
amenajamentele si materialele existente intocmite pentru rezervatie [1-3]. Calcularea
structurii tel, s-a efectuat conform tipurilor de padure stabilite de amenajamentul 2019
utilizand tabele de productie cu continut redus 2011 [4].

REZULTATE SI DISCUTII

In scopul analizei cantitative si calitative a datelor dendrometrice culese in perioada
revizuita, s-a Inregistrat dinamica indicilor de structurd a fondului forestier, care sunt
prezentati pe ani in tabelul 1.

Compozitia sintetica a arboretelor dupa suprafata ocupata de elementele de arboret
in anul 1996 era 23GO 6ST 5FA 19FR 26CA 11TE 2CI 6DT 2DM, care s-a modificat
si a constituit in anul 2019 compozitia 22GO 10ST 6FA 19FR 23CA 10TE 1PA §DT
1DM (Figura 1). Se observa sporirea proportiei speciilor de baza si grupe de specii din
cadrul rezervatiei ca: stejarul (de la 324,8 ha la 533,17 ha), fagul (de la 265,9 ha la 337,1
ha) si frasinului (de la 1007,1 ha la 1010,92 ha), paltin si diverse tari. Concomitent s-a
redus suprafata: gorunului (de la 1234,7 ha la 1169,54 ha), carpenului (de la 1382,8 ha
la 1245,81ha) teiului, ciresul, diverselor rasinoase si diverselor moi.
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Figura 1. Dinamica structurii arboretelor Rezervatiei Stiintifice ,,Plaiul Fagului”
pe elemente de arboret dupa suprafata ocupata in ha
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Tabelul 1. Tabelul comparativ al structurii arboretelor din cadrul
Rezervatiei Stiintifice ,,Plaiul Fagului”

5% |22 CI/PA
2 E |2 Total | GO | ST | FA | FR | CA | TE DR | DT | DM
£g | < g /PA

g <

=

1 2 3 5 8 9 6 4 7 0|1l | n
g 1996 | 5375,5 | 1234,7 | 324,8 | 2659 | 1007,1 | 1382,8 | 611,6 | 1103 | 11,8 | 335,6 | 90,9
(=9

2 2009 | 53588 | 1088,1 | 4857 | 322,0 | 1039,6 | 13194 | 569,5 | 824 | 10,5 | 3642 | 77.4
%Q

<

=3 2019 | 54174 |1169,54|533,17 | 337,1 |1010,92(1245,81| 528,82 | 79,55 | 4,15 | 435,85 | 72,49
w2

B 1996 | 1484069 | 405134 | 93580 | 96166 | 310258 |275149| 182531 {32017 | 3340 | 68040 | 17854
§:§ 2009 | 1537195 | 364405 | 170593 | 112959 | 331532 | 257847 | 178908 | 18376 | 3988 | 78230 | 20357
=
= 712019 | 1539557 | 390682 | 193851 | 108448 | 316721 |246939 | 161848 | 17271 | 1097 | 85636 | 17064
a 1996 | 30458 | 6617 | 2049 | 1609 | 5344 | 8217 | 4286 | 297 | 151 | 1335 | 553
e g
gi\; 2009 | 28553 | 5011 | 2986 | 1857 | 4913 | 7928 | 3547 | 169 | 134 | 1593 | 415
3 2019 | 24403 | 4752 | 2919 | 1750 | 3718 | 6440 | 2710 | 149 | 29 | 1639 | 297
_z |19 56 53 1 63 | 60 | 53 | 59 | 70 |26 |127] 39 | 60
%gg 2009 | 53 46 | 61 | 57 | 47 | 60 | 62 | 20 [127] 43 | 53
U —_

S 219 45 41 |55 | 52 | 37 | 52 | 51 | 19|70 38 | 41

= [19%6] 70 77 69 98 73 62 70 | 64 | 37| 61 | 46
fs~1
Z .5 2009 76 86 8 | 100 | 81 60 78 | 71 | 47| 61 | sl
> 3B

g 2019 8§ 93 91 97 88 67 8 | 73 | 58| 65 | 54
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1996 | 1L6 11,0 11,4 IL,5 11,7 IL,3 IL,7 | 6 | IL2 | IL§ | IL9
2009 | ILS 11,0 11,3 11,5 11,6 11,8 L7 | L4 | ILL | IL7 | ILS
2019 | 1IL6 1,1 11,2 11,3 11,9 11,9 IL7 | ILS [IL1 | IL9 | IL6
1996 | 0,83 084 1 082 | 08 | 08 | 084 | 083 | 086 |084| 081 | 081
2009 | 0,82 081 | 08 | 077 | 082 | 082 | 082 |0,79 |088] 083 | 0,81
2019 | 0,79 0,79 | 081 | 0,76 | 0,79 | 080 | 0,79 | 0,82 |0,74| 0,80 | 0,74

Clasa de
productie

Consistenta

Se inregistreaza sporirea volumul de masa totald avand o dinamica pozitiva (1996
- 1484069 m*, 2019 -1539557 m?).

S-a modificat compozitia calculata dupa volum de la 27GO 6ST 7FA 21FR 19CA
12TE 2CI 5DT 1DM 1in anul 1996 la 24GO 13ST 7FA21FR 16CA 11TE 1PA 6DT 1DM
in anul 2019. Pe speciile de baza se Inregistreaza o sporire a masei lemnoase la stejar (de
1a 93580 m* la 193851 m?), fag (de la 96166 m’la 108448 m?) si frasin (de la 310258 m*
la 316721 m?) cu o reducere a volumului de masa lemnoasa a gorunului (de la 405134
m?3la 390682 m?), carpenului (de la 275149 m®la 246939 m?), teiului (de la 182531 m?
la 161848 m?), diverse rasinoase si diverse moi.

Cresterea curenta totald in volum a masei lemnoase in urma aplicarii lucrarilor de
reconstructii ecologice, a avut o tendinta de reducere de la 30458 m?/an in anul 1996, la
24403 m?/an in anul 2019. Analizand cresterea curenta pe elemente de arboret la hectar
constatam ca in general ea s-a redus de la 5,6 m3/ha/an in anul 1996 la 4,5 m*ha/an in
anul 2019. Dinamica cresterii curente pe elemente de arboret si pe ani, in comparatie
cu cresterea tel, se prezinta in figura 2. Astfel, mai sunt rezerve pe elemente de arboret
pentru a atinge indicii de crestere medie.

B
o g1l 1996 2009 ®™2019 mTel
= 810
B E9
EE%
<
0]
59
S 33

1

0

GO ST FA FR CA TE PA DR DT DM

FElemente de arboret

Figura 2. Dinamica cresterilor curente pentru elementele de arboret a
Rezervatiei Stiintifice ,,Plaiul Fagului” pe ani si in comparatie cu cresterile tel

Concomitent s-a inregistrat sporirea varstei medii a elementelor de arboret,
depasind varsta medie tel de protectie [5], prezentate in figura 3 la amenajarea din anul
2019, atingand varsta de 82 ani.
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Figura 3. Dinamica varstelor medii pentru elementele de arboret a Rezervatiei Stiintifice
,,Plaiul Fagului” pe ani si In comparatie cu cresterile tel

Analizand varsta medie a elementelor de arboret, constatim ca fagul atinge in anul
2019 varsta de 97 ani, frasinul 88 ani, gorunul 93 ani, stejarul 91 ani si teiul 86 ani.
Aceasta situatie pe viitor pune 1n pericol potenta de regenerare naturald a arboretelor
indeosebi a speciilor de baza.

Clasa de productie generald a ramas la acelasi nivel, de 11,6 in anul 1996, trecand
printr-o slaba majorare la 11,5, in anul 2009 si revenind la IL,6, in anul 2019. Analizand
dinamica pozitiva a claselor de productie pe elemente de arboret, constatdm ca ea a
sporit numai la stejar de la 11,4 in 1996 la 11,2 in anul 2019, fagul de la I1,5 in anul
1006 la 11,3 in anul 2019 si diverse moi de la 11,9 in anul 1996 la 11,6 in anul 2019.
Consistenta arboretelor in perioada revizuita o avut o tendinta de reducere de la 0,83 in
anul 1996 la 0,79 in anul 2019. Sporirea indicelui de consistentd nu s-a inregistrat nici
la un element de arboret. In Tabelul 2, este prezentatd dinamica structurii arboretelor pe
clase de varsta.

Tabelul 2. Dinamica structurii arboretelor pe clase de varsta

= |8 & clasa de varsta, ha / % consistenta
E|£832 0,4-
< 5 ’g 1 11 1T v \% VI | VII | Total |<0,4 0’ 6 >0,6
1 2 3 4 5 6 7 8 9 10 11 12 13
1996 ha | 89,8 | 566,7 | 634,8 | 2065,7 | 1602,9 | 254,5 | 161,1 | 5375,5 | 28,3 | 40,0 | 5307,2
% 2 10 12 38 30 5 3 100 1 1 98
ha 713 423,91 608,2 | 2009,1 | 1850,9 | 2954 | 100 | 5358,8 | 83,4 | 251,9 | 5023,5
2009
% 1 8 11 37 35 6 2 100 2 5 93
2019 ha |220,5|106,4 | 563.4 | 1255,9 | 2335,1 | 800,9 | 1352 | 5417,4 | 23,5 | 393,5 | 5000,4

% 4 2 10 23 44 15 2 100 7 93
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Dinamica distributiei arboretelor pe clase de varstd, indicd, cd de la o amenajare
la alta sporeste varsta medie a arboretelor, indicand o tendinta de imbatranire (clasele
V-VII de varsta fiind in proportie de 38% in anul 1996) ating 61% 1n anul 2019, formand
o acumulare simtitoare a arboretelor cu tendintd de Tmbatranire.

Dinamica structurii arboretelor pe categorii de consistenta prezentata in Tabelul 2,
in general vorbeste despre sporirea arboretelor bracuite de la 251,9 ha constituind 5% in
anul 2009, la 393,5 ha constituind 7% din suprafata acoperita cu padure in anul 2019. in
perioada revizuita s-a redus suprafata arboretelor degradate de la 83,4 ha inregistrat in
anul 2009, la 23,5 ha inregistrat in anul 2019.

Analiza calitativa a dinamicii structurii arboretelor dupa caracterul actual al tipului
de padure este prezentata in tabelul 3.

Tabelul 3. Dinamica structurii fondului forestier dupa caracterul actual al tipului
de padure a arboretelor din Rezervatia Stiintifica ,,Plaiul Fagului”

Anul Caracterul actual al tipului de padure, ha Total
amena- ; AN

i | undamenta| duet | derat | dovar 0900 pogetn £ | ha

1996 1453,6 1,2 1073,6 | 2130,7 | 716,4 3.8 5379,3
% 27 20 40 13 100

2009 1619,8 192 4 666,7 2241,6 | 610,8 | 27,5 3,0 5361,8
% 30 4 12 42 11 1 100

2019 2207,6 77,0 1773,9 785.,9 573,5 54179
% 39 1 34 15 11 100

Datele prezentate, indica rezultatele muncii perseverente depuse de silvicultorii din
cadrul rezervatiei, in scopul sporirii arboretelor natural fundamentale. Astfel, suprafata
arboretelor natural fundamentale a sporit de la 1453,6 ha in proportie de 27% in anul
1996, la 2207,6 ha in anul 2019, atingand o proportie de 39% din suprafata impadurita
a fondului forestier. Concomitent s-a redus suprafata arboretelor subproductive de la
192,4 ha in anul 2009 la 77,0 ha in anul 2019, iar golurile, cu suprafata de 3,0 ha
inregistrate Tn anul 2009, au fost deja impadurite.

Tabelul 4. Dinamica structurii arboretelor dupa provenienta si vitalitate

Anul Suprafata Provenienta Vitalitatea
amenajdrii|  totala, ha SM PL LS | viguroasd | normald slaba
1996 53755 913,8 537,6 | 3924,1 1075 5106,7 1613
100 17 10 73 2 95 3
2009 5358,8 911,0 4823 | 39655 | 10718 42335 53,6
100 17 9 74 20 79 1
2019 54174 1029,3 | 487,6 | 3900,5 541,7 3954,7 921,0
100 19 9 72 10 73 17
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Dupa cum se observa in Tabelul 4, in perioada anilor 1996 - 2019 a sporit suprafata
arboretelor provenitd din sdmantd si plantatii cu 115,5 ha. Analizdnd vitalitatea
arboretelor, constatam ca a sporit simtitor suprafata arboretelor cu vitalitate slaba, de
la 161,3 ha in anul 1996 la 921,0 ha in anul 2019. Concomitent s-a redus suprafata
arboretelor de vitalitate viguroasa, de la 1071,8 ha in anul 2009 la 541,7 ha in anul 2019.

In tabelul 5 este prezentat potentialul stational al rezervatiei, in comparatie cu
productivitatea arboretelor, conform Amenajamentelor 1996 - 2019 [1-3].

Tabelul 5. Potentialul stational in comparatie cu productivitatea arboretelor
si speciilor

Anullv .. Nominalizare Superioara, % | Mijlocie, % | Inferioara, %
amenajarii
1996 ) et o 74 26
2009 Bomtat.ea statiunilor Vorestlerve n 80 20
% din suprafata paduroasa
2019 80 19 1
1996 42 57
2009 Productivitatea arboretelor in % 50 44 6
2019 50 37 13
1996 o 42 58
2009 Productivitatea elementelor de 51 a4 5
arboret
2019 51 37 12

Cum se observa, potentialul stational nu este Insusit la nivelul cuvenit.
Amenajamentul 2019 [3] inregistreaza 1% statiuni de bonitate inferioara, in schimb, s-au
inregistrat arborete de productivitate inferioara in proportie de 13%. Amenajamentul din
anul 2019, indica ca mai sunt rezerve in sporirea productivitatii superioare a arboretelor
in volum de cca 30%. Insa realizarea acestui scop, poate fi indeplinit doar concomitent
cu atingerea compozitii tel, atat a fiecarui arboret in parte, cat si a padurii in ansamblu.
Asadar, aceastd situatie va fi redresata intr-o perioada destul de lunga.

Tabelul 6. Indici de structura tel calculati conform tipurilor de padure din
amenajamentul 2019 pentru Rezervatia Stiintifica ,,Plaiul Fagului”

E=| 8 § = crelsrigizen?:die Vérsta | Volum lemnos
S| EG B Compozitie tel / clasa de productie ’ medie, ha /| total, mii m’/
S E| 5235 e ’ / clasa de pro- .
» 2| a 88 . .| consistenta | volum laha
= ductie medie ’

40GO 11ST 11FA 9FR 10TE 8CA 10DT IDM 6,5 58 1475

5573,7| 54174
22 20 23 22 22 21 22 24 22 0,85 320
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Caracteristicile structurale sintetice a padurii, prezentate in tabelul 6, se progno-
zeaza a fi atinse de arboretele provenite din samanta, conform tipurilor de padure inre-
gistrate in cadrul rezervatiei conform amenajamentul 2019.

CONCLUZII SI RECOMANDARI

1. In urma gestiondrii fondului forestier in perioada anilor 1996 - 2019 s-a
inregistrat o dinamica pozitivd a compozitiei sintetice a arboretelor de la 19CA 27GO
21FR 12TE 6ST 7FA 2CI 5DT 1DM la 16CA 24GO 21FR 11TE 13ST 7FA 1PA 6DT
1DM, evoluand spre compozitia-tel 40GO 11ST 11FA 9FR 10TE 8CA 10DT 1DM.

2. Dinamica cresterii curente medii anuale in perioada revizuita, are o tendinta
negativa, de la 5,6 m*/ha/an in anul 1996 la 4,5 m*/ha/an in anul 2019, situatie motivata
inclusiv si de reducerea consistentei arboretelor de la 0,83 la 0,79, dar si de aplicarea
lucrarilor de regenerare. Cresterea medie anuala tel, la care trebuie sa ajunga arboretele,
constituie 6,5 m*/ha/an, iar consistenta medie optima 0,85.

3. In perioada revizuit, a sporit varsta medie a arboretelor, de la 70 ani la 82 ani,
vorbind de Tmbatranirea arboretelor rezervatiei. Se inregistreaza sporirea proportiilor
arboretelor de varste inaintate din clasele de varsta V-VII atingand proportia de 38%
inregistrata in anul 1996, iar la amenajarea padurilor din anul 2019 ea a atins proportia
de 61%. Varsta medie tel a arboretelor pe rezervatie trebuie sa constituie 70 ani.
Concomitent a sporit si suprafata arboretelor degradate si bracuite, de la 68,3 ha 1n anul
1996 la 417,0 ha. Concomitent se semnalizeaza reducerea vitalitatii arboretelor, sporind
suprafata arboretelor de vitalitate slaba, de la 161,3 ha in anul 1996 la 921,0 ha in anul
2019.

4. In perioada revizuita s-a inregistrat stoparea clasei medii de productie la 11,6
in anul 1996 trecand printr-o usoara crestere Inregistratd la amenajarea padurilor din
2009 de 11,5, iar clasa medie de productie tel constituie 11,2. Pe elemente de arboret din
speciile de bazd o crestere usoara a clasei de productie s-a inregistrat la stejar de la 1,4
in anul 1996 la 11,2 in anul 2019 si fag de la 11,5 1n anul 1996 la 11,3 in anul 2019.

5.Cafactor pozitiv, mentiondm ca asporit proportiaarboretelor natural fundamentale
din cadrul rezervatiei, de la 27% inregistrata in anul 1996, la 39% inregistrata in anul
2019. Concomitent la amenajarea padurilor din 2019 nu au fost inregistrate terenuri
goale, inregistrate ca clasa de regenerare.

6. Analizand arboretele rezervatiei dupd provenintd, constatim cd sporeste
suprafata arboretelor provenite din plantatii si simanta de la 1451.,4 ha in anul 1996 la
1516,9 ha.

7. Analizand utilizarea potentialului stational de catre arboretele rezervatiei
constatdm, ca mai sunt rezerve in scopul sporirii productivitatii arboretelor, reducand
suprafata arboretelor de productivitate inferioard, prin sporirea arboretelor de
productivitate superioard. Acest lucru se va realiza pe o perioadd destul de lunga,
urmand promovarea lucrarilor de reconstructie ecologica si lucrarilor de regenerare,
introducand specii adecvate tipului natural fundamental de padure, cat si aplicarea
adecvata a lucrérilor de Ingrijire si conducere a arboretelor.
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EXTINCT SPECIES OF THE CARYOPHYLLACEAE JUSS.
FAMILY IN THE SPONTANEOUS FLORA
OF REPUBLIC OF MOLDOVA

Tatiana IZVERSCAIA, Veaceslav GHENDOV, Nina CIOCARLAN
"Al. Ciubotaru” National Botanical Garden (Institute), Chisinau, Republic of Moldova

Abstract: The article presents updated data on Caryophyllaceae Juss species extinct in the spon-
taneous flora of the Republic of Moldova, assigned according to the IUCN classification to the category
EW (Extinct in the Wild). For nine species: Cerastium perfoliatum L., Dianthus pseudarmeria M.Bieb.,
Gypsophila perfoliata L., Hylebia nemorum (L.) Fourr., Minuartia viscosa (Schreb.) Schinz. et Thell., Pe-
trorhagia saxifraga (L.) Link, Sagina procumbens L., Scleranthus uncinatus Schur. and Silene multiflora
(Ehrh.) Pers. are indicated data on designations in latin, romanian and russian, synonymy, maps of general
distribution of the species and in the republic, habitat, quantitative aspect of populations, limitation factors,
biological and ecological features, cultivation, status and protection measures, useful properties.

Keywords: Republic of Moldova, spontaneous flora, Caryophyllaceae, extinct in the wild species.

SPECII EXTINCTE DIN FAMILIA CARYOPHYLLACEAE JUSS.
N FLORA SPONTANA A REPUBLICII MOLDOVA

Rezumat. in articol sunt prezentate date actualizate privind speciile de Caryophyllaceae Juss. extinc-
te 1n flora spontanad a Republicii Moldova, atribuite conform clasificarii UICN la categoria EW (Extinct
in the Wild). Pentru noua specii: Cerastium perfoliatum L., Dianthus pseudarmeria M.Bieb., Gypsophila
perfoliata L., Hylebia nemorum (L.) Fourr., Minuartia viscosa (Schreb.) Schinz. et Thell., Petrorhagia
saxifraga (L.) Link, Sagina procumbens L., Scleranthus uncinatus Schur. si Silene multiflora (Ehrh.) Pers.
sunt indicate date privind denumirile in limba latind, roména si rusd, sinonimia, hartile de raspandire gener-
ala si in republica a speciei, habitatul, aspectul cantitativ al populatiilor, factorii limitativi, particularitatile
biologice si ecologice, cultivarea, starea si masurile de protectie, proprietatile utile.

Cuvinte-cheie: Republica Moldova, flora spontana, Caryophyllaceae, specie extincta.

INTRODUCTION

Due to the large number of species situated on the edges of geographical areas of
distribution and extremely low preservation of natural plant communities, one of the
features of the flora of the Republic of Moldova is the presence in it of a high number
of rare and endangered species. Rare species of vascular plants now account for about
30% of the total composition of the flora of different categories of rarity, and the num-
ber continues to increase. In accordance with the rarity categories, all these species are
threatened with extinction due to the small number of populations and limited distribu-
tion across the territory. [8, 12]

The Caryophyllaceae family, in the composition of the flora of the Republic of Mol-
dova, includes 87 species. Of these 34 are rare, as was concluded during the implementa-
tion of the projects on rare and threatened species (2011-2019) in the laboratory of Sponta-
neous Flora and Herbarium. These differ in rarity status, in the number and vitality of po-
pulations, local distribution and, along with the types of relatively low risk of extinction,
are extremely rare. Also, 9 species are indicated for the territory of the region (Cerastium
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perfoliatum L., Dianthus pseudarmeria M.Bieb., Gypsophila perfoliata L., Hylebia ne-
morum (L.) Fourr., Minuartia viscosa (Schreb.) Schinz. et Thell., Petrorhagia saxifraga
(L .) Link, Sagina procumbens L., Scleranthus uncinatus Schur. and Silene multiflora
(Ehrh.) Pers.), which, after a thorough study of floristic reports [3, 16, 17, 18, 30, 37] and
herbarium exsiccatae, were evaluated according to the criteria IUCN [10] as Extinct in
the Wild” (category EW) and”’Regionally Extinct” (category RE) of the region.

The main purpose of this work is to identify the possible reasons for the extinc-
tion of these species in the spontaneous flora of the Republic of Moldova and develop
recommendations for their conservation and/or restoration in the region based on the
research results on their general and local distribution, confinement to habitat, limitation
factors, biological and ecological characteristics, and current protection status.

MATERIAL AND METHODS

During our investigation concerning rare species of the Caryophyllaceae family
in the flora of the Republic of Moldova we performed all necessary research on field
and laboratory examination. Firstly, we reviewed all published information on the pres-
ence of species in the territory, and consulted specimen materials in different scientif-
ic herbaria (Herbarium of the National Botanical Garden (Institute) from Republic of
Moldova, Herbarium of the State University of Moldova etc.). The floristic literature
summaries were studied to establish the localities of growth and the years when these
findings were recorded. [3, 16-18, 23, 30, 37]

Rare species are identified on the basis of their local distribution in the Republic of
Moldova. The map of distribution was compiled using the map of Moldova, compiled
by Head of the Laboratory of Geomorphology and Ecology of Soil Science (Institute of
Ecology and Geography of ASM), PhD Gh. Syrodoev. The following symbols are used
to denote the taxa occurrence: =/ — location, where the species has been registered in
the past (before 1970 i.e. over 50 years ago). The general distribution area is indicated
according to literature data. [1, 2, 5-7, 9, 13, 19, 24, 26, 28, 31-35] Used maps from the
Royal Botanic Garden website. [15]

The rarity categories of endangered species are assessed according to the Guide-
lines for Using the IUCN Red List Categories and Criteria. [10]

The taxonomy of Caryophyllaceae family species followed by the recent taxonom-
ical literature. [15, 36]

The illustrations have been used from the site http://www.plantarium.ru/.

For identifying economically valuable species, bibliografic sources related to the
economic and medicinal use of plants were used. [20-22, 27, 29]

RESULTS AND DISCUSSIONS

Within the framework of scientific research of the Laboratory of Spontaneous
Flora and Herbarium of the National Botanical Garden (Institute) of the Republic of
Moldova, it was established that the Carnation family in the flora of the Republic of
Moldova includes 87 species. Of these, critically endangered (category CR) — 18 spe-
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cies, endangered (category EN) — 6, vulnerable (category VU) — 6, data deficient species
(category DD) — 4 and extinct (categories EW and RE) — 9 species.

They differ in the number and vitality of populations, local distribution and, along with
the types of relatively low risk of extinction, are extremely rare. In this article, we consider
the extinct in the spontaneous flora of the Republic of Moldova, assigned according to the
TUCN classification to the category EW (Extinct in the Wild). A taxon is Extinct in the Wild
when it is known only to survive in cultivation, in captivity or as a naturalized population (or
populations) well outside the past range. A taxon is presumed Extinct in the Wild when ex-
haustive surveys in known and/or expected habitat, at appropriate times (diurnal, seasonal,
annual), throughout its historic range have failed to record an individual. Surveys should be
over a time frame appropriate to the taxon’s life cycle and life form. [10]

In the article Extinct in the Wild taxa of the Caryophyllaceae family are given in
alphabetical order, each with the indication of the following characteristics: Latin, Roma-
nian and Russian names, synonyms, common and local distribution (with maps of com-
mon distribution and distribution in the Republic of Moldova), habitat, limitation factors,
biological and ecological features (including the plant habitus), cultivation, status and
protection measures, useful properties. These species are: Cerastium perfoliatum L., Di-
anthus pseudarmeria M.Bieb., Gypsophila perfoliata L., Hylebia nemorum (L.) Fourr.,
Minuartia viscosa (Schreb.) Schinz. et Thell., Petrorhagia saxifraga (L.) Link, Sagina
procumbens L., Scleranthus uncinatus Schur. and Silene multiflora (Ehrh.) Pers.

Cerastium perfoliatum L. — Canarita perfoliata —
Slckoyika MPOH3EHHOIMCTHAS

Distribution. In the Republic of Moldova in the past species was herbarized near
the village Naslavcea (district Ocnita), herbarium material by N.M. Zelenetsky without
specification of the date of collection (Figure 1b). Indicated by Tr. Savulescu in 1927 [16]
and for the Bujac steppes. Its native range of distribution is Mediterranean region to Cen-
tral Asia and Iran — Bulgaria, Iran, Iraq, Kazakhstan, Kirgizstan, Krym, Lebanon-Syria,
Morocco, North Caucasus, Palestine, South European Russia, Spain, Tadzhikistan, Trans-
caucasia, Turkey, Turkmenistan, Ukraine (south), Uzbekistan (Figure 1c). [13, 15, 31]

Figure 1. Cerastium perfoliatum L.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.
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Habitat. Steppe slopes. [11]

Limitation factors. Growing on the northern limits of the distribution range, in-
tensive grazing of domestic animals, plowing of the steppes for use as agricultural land.

Biological and ecological characteristics. An annual plant, therophyte (Figure 1a).
Blooms in April-May and fructifies May-June. The species propagates by seeds. A me-
zophyllous plant, typical for meadow steppes. Forage plant. For the first time, were
established the presence of some polyphenolic and steroid compounds in the above-
ground part of the plant species Cerastium perfoliatum, fact that suggests the beneficial
properties of the plant and also fills the knowledge gap related to the medicinal impor-
tance of Caryophyllaceae family species. The detected substances can also be useful for
taxonomical study of this plant. [20]

Cultivation. It is not cultivated.

Protection status. No action is taken. In the past, it was registered on the territory
of the geological and paleontological nature monument ,, Tectonic fault near Naslavcea
commune (forest body ,,Stanca”)”.

Protection measures. Inclusion in the list of the species protected by law; identi-
fication and protection of the new places of the species growth; the species propagation
in ex-situ conditions from seeds obtained via Delectus seminum and its repatriation to
the natural steppe habitats.

Dianthus pseudarmeria M.Bieb. — Garofita pseudarmerioida —
I'Bo3nuKa 10:KHOAPMeEPHEBHIHAS

Distribution. In the Republic of Moldova species was indicated by L.F. Sch-
malhauzen [37] in 1895 for the lagorlic river basin (Figure 2b). Outside the republic
species grows in Southeastern Europe to Caucasus — Bulgaria, Krym, North Caucasus,
Romania (Constanta and Galati counties), South European Russia, Transcaucasia, Tur-
key (European part), Ukraine (south of forest-steppe and steppe zone), Serbia, Croatia,
Montenegro, Macedonia, Slovenia, Bosnia and Herzegovina (Figure 2c¢). [15, 19, 28]

Habitat. Limestone slopes with steppe vegetation, arid forest glades. [11]

Limitation factors. Livestock grazing, steppe plowing, limestone mining, de-
struction of habitats during afforestation of limestone slopes with alien species (Robinia
pseudoacacia L., Pinus pallasiana D.Don). Dianthus pseudarmeria cannot withstand to
more competitive perennial steppe species.

Biological and ecological characteristics. An annual plant, therophyte (Figure 2a).
Blooms in June-August and fructifies July-September. The species propagates by see-
ds. A xerophyllous plant, typical for meadow steppes on limestone slopes. Ornamental
plant, which can be introduced into the culture as garden plant.

Cultivation. It is not cultivated.

Protection status. No measures have been taken. Included in the Red Book of
Vascular Plants in Romania as Low Risk (LR) species. [4]

Protection measures. Inclusion in the list of the species protected by law; identifi-
cation of new growing sites of the species and organization of its protection; the species
ex-situ conservation, propagation and its repatriation to the natural habitats.
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Figure 2. Dianthus pseudarmeria M.Bieb.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.

Gypsophila perfoliata L. (=Gypsophila trichotoma Wend., G. scorzonerifolia auct.,
non Ser.) — Gipsorita perfoliata — Kaunm npoH3éHHOIMCTHBIH

Distribution. In the Republic of Moldova it was collected in the central part
around Ghidighici commune Chisinau municipality in 1965 by G.A.Shabanova (Figure
3b). Outside the country grows in Southeastern Europe to Mongolia and Iran — native
in Altay, Bulgaria, Iran, Kazakhstan, Kirgizstan, Krym, Mongolia, North Caucasus,
Romania (south-east, Black Sea coast), South European Russia, Tadzhikistan, Turkey,
Turkmenistan, Tuva, Ukraine (south of forest-steppe and sporadically in steppe zone),
Uzbekistan, Xinjiang; introduced in Baltic States, Central European Russia, Germany,
Poland (Figure 3c¢). [2, 15, 24]

Habitat. Bic river meadow on slightly salinized substrate. [11]

Limitation factors. Habitat reduction and ruderalization, natural rarity, low com-
petitiveness, poor renewal, grazing, plant collection, uncontrolled recreation.

Figure 3. Gypsophila perfoliata L.
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.
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Biological and ecological characteristics. A perennial, hemicryptophytic plant
(Figure 3a). Blooms in June-September and fructifies in July-October. The species pro-
pagates by seeds. A mezohigrophyllous plant, typical for meadow habitats. It is an or-
namental, honey, food and medicinal plant. The roots are used for medicinal purposes.
The plant contains glucans, triterpene saponins (trichozides A, B, C and D), alkaloids,
phenol carboxylic acids, and flavonoids. Root powder is used as a wound healing agent.
Preparations of stems, flowers, fruits have a bactericidal effect. [25]

Cultivation. It is not cultivated.

Protection status. Included in the list of plants protected by the law in the Re-
public of Moldova (category 1V). [14] Included in the Red Book of vascular plants in
Romania as a vulnerable species [Vulnerable (VU)]. [4]

Protection measures. Identification of new growing places and their protection by
low; ex-situ conservation of the species.

Hylebia nemorum (L.) Fourr. (=Stellaria nemorum L.) —
Hilebie-de-padure — Mokpn4yHHK JecHOI

Distribution. In the Republic of Moldova there were registered three locations for
this species (based on literature data): for commune Sculeni, Ungheni distr. [30]; for
commune Purcari, Stefan Voda distr. (Figure 4b) [17] in a humid and damp ravine in the
woods. [18] Outside the country species grows in Albania, Austria, Baltic States, Be-
larus, Belgium, Bulgaria, Central European Russia, Northern and Central China, Czech
Republic, Slovakia, Denmark, East European Russia, Finland, France, Germany, Great
Britain, Greece, Hungary, Iran, Italy, Mongolia, Netherlands, North Caucasus, North
European Russia, Norway, Poland, Romania, South European Russia, Spain, Sweden,
Switzerland, Transcaucasia, Turkey, Ukraine (forest, and very rarely in forest-steppe
zone), Serbia, Croatia, Montenegro, Macedonia, Slovenia, Bosnia and Herzegovina;
introduced in America — Bolivia, Honduras, Mexico Southeast, Peru (Figure 4c). [5, 15,
33] Species with disjunctive area of distribution.

Figure 4. Hylebia nemorum (L.) Fourr.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.
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Habitat. Moist and shady places under the forest canopy. [17, 30]

Limitation factors. Climate aridization, habitat destruction.

Biological and ecological characteristics. A perennial, hemicryptophytic plant
(Figure 4a). Blooms in May-July and fructifies in June-August. The species propagates
by seeds and vegetatively via rooting shoots. A mezophyllous plant, tipical for moist
and shady forests. Ornamental and medicinal plant. It is used for skin diseases, mainly
for dermatomycosis, and for tumors of various locations. Poisonous for horses. [21, 22]

Cultivation. It is not cultivated.

Protection status. No measures have been taken.

Protection measures. Inclusion in the list of the species protected by law; identifi-
cation of new growing sites of the species and organization of its protection; the species
ex-situ conservation.

Minuartia viscosa (Schreb.) Schinz. et Thell. (=Alsine viscosa Schreb.,
Minuartia piskunovii Klokov, Sabulina viscosa (Schreb.) Rchb.) — Mierluta vascoasa
— Munyapuus xejae3ucras

Distribution. Species indicated for the central and southern parts of the republic:
Curchi village, Orhei district; or. Vulcanesti, UTAG. [3, 18] And also on the basis of
herbarium collections of C. Zahariadi in 1930 in the vicinity of Ciumai and Dermengi
villages Taraclia district (Figure 5b). Outside the country species grows in Albania,
Austria, Belarus, Bulgaria, Central European Russsia, Czech Republic, Slovakia, Den-
mark, France, Germany, Greece, Hungary, Italy, North Caucasus, Poland, Romania,
South European Russia, Romania (north-west, south and south-east), Sweden, Switzer-
land, Ukraine (scattered throughout the country), Serbia, Croatia, Montenegro, Mace-
donia, Slovenia, Bosnia and Herzegovina (Figure 5c). [9, 15, 32]

Habitat. Sandy, grassy slopes on sandy and loessy soils. [3, 18]

Limitation factors. Limited specific habitats, low competitive ability to perennials.

Figure 5. Minuartia viscosa (Schreb.) Schinz. et Thell.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.



28 JOURNAL OF BOTANY VOL. X1V, NR. 1 (24), 2022

Biological and ecological characteristics. Annual, therophyte plant. It blooms
in May-June and fructifies in June-July. It propagates by seeds. A xezophyllous plant,
tipical for steppic, sandy substrates (Figure 5a).

Cultivation. No information.

Protection status. No measures have been taken. Included in the Red Book of
Vascular Plants in Romania as an Indeterminate Species (Not Evaluated [NE]). [4]

Protection measures. Inclusion in the list of the species protected by law; identi-
fication of new growing sites of the species and organization of its protection; species
ex-situ conservation, propagation and its repatriation to the natural habitats.

Petrorhagia saxifraga (L.) Link (=Dianthus saxifragus L., Tunica saxifraga (L.)
Scop., Kohlrauschia saxifraga (L.) Dandy.) — Vacarica rupifraga —
IMeTpoparusi KaMHeJIOMKA

Distribution. Species indicated from the first half of the XX™" century for the
central and southern parts of the republic: in the vicinity of mun. Chisindu (collected
20.08.1948); com. Vinogradovca, distr. Taraclia (coll. 6.07.1938); and Cahul town (coll.
06.07.1938) (Figure 6b). Outside the country it grows in Central and Southern Europe
to Iran: Iran, Romania (rarely), Sardinia, Sicilia, Spain, Switzerland, Caucasus, Turkey,
Ukraine (rarely), Serbia, Croatia, Montenegro, Macedonia, Slovenia, Bosnia and Her-
zegovina. Introduced in Baltic States, Great Britain, Poland, Sweden, North America
(British Columbia, Idaho, Illinois, Maine, Massachusetts, Michigan, Minnesota, New
York, Ohio, Ontario, Pennsylvania, South Dakota, Virginia, Wisconsin), doubtfully
present in European Turkey (Figure 6¢). [1, 15, 26]

Figure 6. Petrorhagia saxifraga (L.) Link:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.

Habitat. Sandy and loessy hills with steppe vegetation, pastures. [11]

Limitation factors. Narrow phytocoenotic niche, disturbance and/or destruction
of habitats.

Biological and ecological characteristics. A perennial, hemicryptophytic plant
(Figure 6a). Blooms in July-August, fructifies in August-September. The species propa-
gates by seeds. A xerophyllous plant, typical for steppe. It is a medicinal and decorative
species.
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Cultivation. It is grown ex-situ in the collection of decorative plants of the Natio-
nal Botanical Garden.

Protection status. No measures have been taken.

Protection measures. Inclusion in the list of the species protected by law; identifi-
cation of new growing sites of the species and organization of its protection; monitoring
the extant populations; species ex-situ conservation, propagation and repatriation to the
natural habitats.

Sagina procumbens L. — Grasatoare prostrata — Manka Jie:kauasi, Mokpen

Distribution. Species was indicated from the northern part of the republic: in the
vicinity of comm. Rososani, Briceni distr. (coll. 1965) (Figure 7b). Outside the country
grows in Macaronesia, Europe to Siberia, Mediterranean and Northen Iran: Albania,
Algeria, Altay, Austria, Baltic States, Belarus, Belgium, Bulgaria, Buryatiya, Canary Is.,
Central European Russia, Corse, Czech Republic, Slovakia, Denmark, East European
Russia, East Himalaya, Finland, France, Germany, Greece, Hungary, Iceland, Iran, Ire-
land, Irkutsk, Italy, Kazakhstan, Krasnoyarsk, Krym, Syria, Madeira, Morocco, Nether-
lands, North Caucasus, North European Russia, Northwest European Russia, Norway,
Poland, Portugal, Romania, Sardinia, Sicilia, South European Russia, Spain, Sweden,
Switzerland, Transcaucasia, Tunisia, Turkey, Ukraine, West Siberia, Xinjiang, Serbia,
Croatia, Montenegro, Macedonia, Slovenia, Bosnia and Herzegovina; introduced in
other regions (Figure 7c¢). [7, 15, 34]

Figure 7. Sagina procumbens L.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.

Habitat. Shaded glades in the forest with birch, in meadows, meadow steppes and
limestone substrates. [11]

Limitation factors. Isolation of a single population, grazing of domestic animals.

Biological and ecological characteristics. An annual plant, therophyte or peren-
nial, hemicryptophytic plant (Figure 7a). Blooms in June, fructifies in July. The species
propagates by seeds. A mezophyllous plant, typical for for meadow steppes and limes-
tone substrates. It is a medicinal, fodder and decorative species. The herb infusion was
popularly used for pain in the epigastric region and for diarrhea. [29]
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Cultivation. No information.

Protection status. In the Republic of Moldova included in the list of the species
protected by law (category V). [14]

Protection measures. Inclusion in the list of the species protected by law; identi-
fication of new growing sites of the species and organization of its protection; species
ex-situ conservation, propagation and repatriation to the natural habitats.

Scleranthus uncinatus Schur. — Sincerica uncinata — /luBajia kproukoBaras
Distribution. Species was indicated by Tr. Savulescu si T. Rayss from the north-
ern part of the republic: in the vicinity of comm. Corpaci, Edinet distr. [17] (Figure
8b). Outside the country grows in Southen Europe to Ukraine (Carpathians) and North-
ern Iran: Albania, Bulgaria, France, Iran, Iraq, Italy, North Caucasus, Romania, Spain,
Transcaucasia, Turkey, Ukraine, Serbia, Croatia, Montenegro, Macedonia, Slovenia,
Bosnia and Herzegovina (Figure 8c). [15]

Figure 8. Scleranthus uncinatus Schur.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.

Habitat. Eroded, sandy or stony places with degraded steppe vegetation. [17]

Limitation factors. Destruction of habitats as a result of human activities (plowing
of steppes, afforestation, overgrazing of domestic animals).

Biological and ecological characteristics. An annual plant, therophyte (Figure
8a). Blooms in July-August, fructifies in August-September. The species propagates by
seeds. A mezoxerophyllous weed, typical for for meadow steppes and limestone subs-
trates with disturbed vegetation.

Cultivation. No information.

Protection status. No measures have been taken.

Protection measures. [dentification of new growing sites of the species and orga-
nization of its protection.
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Silene multiflora (Ehrh.) Pers. (= Silene syvashica Kleopow, S. steppicola Kleopow) —
Cercei pluriflori — CMo1eBKka MHOTOLIBETKOBAsI

Distribution. In the Republic of Moldova species was collected in 1957 in the vi-
cinity of Nisporeni town (Figure 9b). Outside the country natively grows in East of Cen-
tral Europe to Siberia and Central Asia: Altay, Austria, Central European Russia, Czech
Republic, Slovakia, East European Russia, Hungary, Irkutsk, Kazakhstan, Krasnoyarsk,
Romania, South European Russia, Ukraine, West Siberia, Serbia, Croatia, Montenegro,
Macedonia, Slovenia, Bosnia and Herzegovina (Figure 9c¢). [6, 15, 35]

Figure 9. Silene multiflora (Ehrh.) Pers.:
a — habitus; b — distribution in the Republic of Moldova; ¢ — distribution worldwide.

Habitat. Meadows, dry meadows, steppe hills. [11]

Limitation factors. Not identified. Presumably: plowing of meadows, reclamati-
on of river valleys, overgrazing, plowing and afforestation of steppes, limited distribu-
tion in the area of biotopes characteristic of the species; a set of factors operating near
the southern border of the species range.

Biological and ecological characteristics. A perennial, hemicryptophytic plant
(Figure 9a). Blooms in June-July, fructifies in July-August. The species propagates by
seeds. A mezophyllous plant, typical for meadow vegetation. It is a decorative and me-
dicinal species. It is used in the treatment of tumors and inflammation of the genital
glands, as well as an expectorant. [27]

Cultivation. No information.

Protection status. No measures have been taken in the Republic of Moldova. In-
cluded in the Red Book of vascular plants in Romania as a critically endangered species
(category CR). [4]

Protection measures. Inclusion in the list of the species protected by law; identifi-
cation and protection of the new places of the species growth; the species propagation in
ex-situ conditions from seeds of Romanian and Ukrainian populations and repatriation
to the natural steppe habitats.
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RECOMMENDATIONS

As a result of our investigation we propose to include in the list of species protec-
ted by law 8 species from Carnation family: Cerastium perfoliatum L., Dianthus pseu-
darmeria M.Bieb., Gypsophila perfoliata L., Hylebia nemorum (L.) Fourr., Minuartia
viscosa (Schreb.) Schinz. et Thell., Petrorhagia saxifraga (L.) Link, Sagina procum-
bens L. and Silene multiflora (Ehrh.) Pers. For their return to the natural habitats of the
Republic of Moldova, it is necessary to carry out the following measures: identification
and protection of the new places of the species growth; the species propagation in ex-si-
tu conditions from seeds received via Delectus Seminum from Romania and Ukraine
and repatriation to the steppe habitats.

The research was conducted with the support of NARD, within the project “Re-
search and conservation of vascular flora and macromycobiota in the Republic of Mol-
dova” 20.80009.7007.22
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Rezumat. in articol sunt prezentate 6 specii din genul Thymus L. evidentiate in flora Basarabiei:
T. moldavicus Klokov & Des.-Shost, 7. coldei Pinzaru, T. pannonicus All., T. marschallianus Willd., T.
glabrescens Willd. si T. pulegioides L. Se prezinta cheia determinarii speciilor, particularitatile biologice
si ecologice, corologia si descrierea morfologica a speciilor noi, recent observate in flora Basarabiei: 7.
glabrescens Willd. si T. coldei Pinzaru.

Cuvinte-cheie: flora, Lamiaceae, Thymus, biologie, ecologie, raspandire.

THE GENUS THYMUS L. (LAMIACEAE) IN THE FLORA
OF BESSARABIA

Abstract. The article presents 6 species of the genus Thymus L. highlighted in the flora of Bessarabia:
T. moldavicus Klokov & Des.-Shost, 7. coldei Pinzaru, T. pannonicus All., T. marschallianus Willd., T.
glabrescens Willd. and T. pulegioides L. The key to determining the species, the biological and ecological
features, the chorology and the morphological description of the new species, recently observed in the flora
of Bessarabia: T. glabrescens Willd. and T. coldei Pinzaru, are presetend.

Keywords: flora, Lamiaceae, Thymus, biology, ecology, distribution.

INTRODUCERE

Genul Thymus L. include peste 350 de specii, raspandite in Eurasia (cu exceptia
regiunilor tropicale), Africa de Nord si o specie (7 vulgaris L.) adventiva in America de
Nord [7]. Speciile genului Thymus sunt plante perene erbacee sau semiarbusti, cu tulpini
erecte, ascendente sau repente, terminate cu ramuri florifere sau sterile, lung prostrate.
Ramuri florifere muchiate, pubescente de jur imprejur, sau numai pe doua laturi opuse,
ori numai pe muchii. Frunze liniare, lanceolate, eliptice, ovate, obovate, glabre, glabre-
scente sau pubescente. Nervatia frunzelor de 3 tipuri: 1) cu nervura marginala ingrosata
si nervuri laterale proeminente, 2) nervurile laterale se subtiaza spre marginea frunzei si
lipseste nervura marginala ingrosata (camptodroma) si 3) numai perechea superioara de
nervuri laterale se arcuieste catre marginea laminei, formand spre varf o nervurd margi-
nald ingrosata (pseudomarginatd). Bractee de aceeasi forma cu frunzele sau difera. Flori
bisexuate, proteandrice, uneori numai femele, situate in verticile axilare, compacte sau
laxe. Caliciu tubular sau campanulat, bilobat; lobul superior cu 3 dintisori pe margine
ciliati sau glabri, cel inferior cu 2 dinti liniar-subulati, ciliati. Corola bilabiata; labiul
superior usor emarginat, cel inferior trilobat; tubul corolei drept. Stamine 4, de regula
2 mai lungi, exserte. Stigmat scurt, bilobat. Fruct — nucula, ovoidala, neteda, la baza cu
areola.
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Primele inregistrari ale plantelor din genul 7hymus L. pentru teritoriul Basarabiei
sunt indicate de catre Charles Tardent (1841) In monografia ,,Essai sur [’histoire natu-
relle de la Bessarabie”, in care publica si primul conspect al florei Basarabiei, alcatuit
din 761 specii de plante vasculare, printre care sunt citate speciile Thymus serpyllum L.
si T marschallianus Willd. din sudul Basarabiei. In decursul anilor 1841-1947 publica-
tiile despre flora Basarabiei contin numai unele date privitor la rispandirea speciilor din
genul Thymus L., fard a fi descrise caracterele morfologice [2, 10, 20, 21, 26, 28, 29].
In continuare cercetirile floristice pe teritoriul Republicii Moldova sunt efectuate sub
conducerea T. ['etimeman, care publicd monografia ,, Onpederumens gvicuiux pacmenuti
Monoasckou CCP in 3 editii (1954, 1975, 1986), in ultima editie indica 8 specii din
genul Thymus L.: T. amictus Klokov, T. dimorphus Klokov & Des-Shost., T. latifolius
(Besser) Andrz., T. marschallianus Willd., T. moldavicus Klokv & Des.-Shost., T pan-
nonicus All., T. podolicus Klokov & Des.-Shost. si T° ucrainicus (Klokov & Des.-Sho-
st.) Klokov [24]. Ulterior, academicianul Andrei Negru (2007) publica ,,Determinator
de plante din flora Republicii Moldova” in care include 5 specii din genul Thymus: T.
dimorphus Klokov & Des.-Shost., . marschallianus Willd., T. moldavicus Klokov &
Des.-Shost., T" ovatus Mill. si T. podolicus Klokov & Des.-Shost [11].

In acest articol pentru flora Basarabiei sunt evidentiate 6 specii.

MATERIALE SI METODE

Pentru investigare, au fost colectate noi plante ale genului 7Aymus L. in decursul
anilor 1987-2021 din Republica Moldova, Basarabia de Nord si de Sud, si consulta-
te colectiile din Herbarul Gradinii Botanice Nationale (I) ,,Al. Ciubotaru”, a Muzeu-
lui Universitatii de Stat din Moldova si unele exsicate din colectiile Gradinii Botani-
ce ,,Anastasie Fatu” si a Universitatii ,,Alexandru loan Cuza” din lasi. Determinarea
plantelor a fost realizatd in corespundere cu metodele clasice comparativ-morfologice,
luénd in consideratie si particularitatile ecologice. Plantele herborizate se pastreaza in
colectiile din Herbarul Gradinii Botanice din Chisinau (CHGB) si a Universitatii de Stat
din Tiraspol cu sediul la Chisindu (CHUST-PP). Un exsicat cu specia Thymus coldei
Pinzaru a fost transmis si pentru colectia de herbar a Gradinii Botanice din lasi (IAGB).

REZULTATE SI DISCUTII

Ca rezultat al noilor cercetari floristice si fitocenologice asupra speciilor din genul
Thymus L. din Basarabia au fost evidentiate 6 specii de plante. In literatura de specialitate
sunt diverse tratari taxonomice a speciilor din acest gen, de exemplu, unii includ 7hymus
pannonicus All. sinonim la 7. pulegioides L. subsp. carniolicus (Borbas) P.A. Schmidt
[4] sau ca subspecie la Thymus pulegioides L. subsp. pannonicus (All.) Kerguélen (= T.
pulegoiides subsp. caniolicus (Borbas ex Désegl.) P. A. Schmidt) [8], iar altii o accepta la
rang de specie [3, 5-7, 9, 19, 22-25]. Plantele de T pulegioides L. au tulpini procumbente,
terminate intotdeauna cu ramuri florifere, pubescente numai pe muchii, frunze lat-ovate,
petiolate, glabre; vegeteaza, de reguld, in pajisti mezofile (submontane) montan-subalpi-
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ne, este considerata specie europeand (montanad), caracteristica pentru vegetatia din alianta
Mezobromion Zoller 1954 [1]. In flora Basarabiei se intalneste rar, numai in districtul
nordic, pe coline Tnalte de peste 400 m altitudine. Plantele de 7. pannonicus All. au tulpini
ascendente complet viloase, frunze subsesile sau sesile, lanceolate, vilos-paroase pe am-
bele parti. Specie pont-panonica, xeromezofila, vegeteaza sporadic 1n stepd, prin poiene n
paduri aride, caracteristicd pentru vegetatia din alianta Festucion valesiacae Klika 1931
[19]. In baza deosebirilor caracterelor morfologice si a habitatelor de crestere consideram
oportun tratarea taxonului 7. pannonicus la nivel de specie.

Opinii diferite sunt si asupra statutului taxonomic al speciei 7. marschallianus Wi-
11d., unii au acceptat-o la rang de specie [6, 11, 22-25, 29], altii o trateaza la nivel de
taxon intraspecific: 7. pannonicus subsp. marschallianus (Willd.) Soo, T. pannonicus
var, marschallianus (Willd.) K. Koch, T. pannonicus All. subsp. auctus (Lyka) Sod (=
T marschallianus Willd.), T. serpyllum subsp. marschallianus (Willd.) Nyman sau si-
nonim la 7. pannonicus All. [5, 7, 9] ori sinonim la 7. pulegoides subsp. pannonicus
(All)) Kerguélen [8]. Plantele de 7. marschallianus Willd. au tulpini dens pubescente pe
2 laturi opuse, alte doud glabrescente sau glabre, cu peri vilosi numai sub inflorescenta.
Frunze glabre, lanceolate, lat-lanceolate sau ingust-lanceolate, uneori atenuate la baza si
acute la varf, din care motiv au fost confundate unele plante cu 7. roegneri K. Koch (= T.
alternans auct. mold., non Klokov) [16, 24]. Specia Thymus marschallianus Willd. este
eurasiatica, xeromezofild, caracteristica vegetatiei din clasa FESTUCO-BROMETEA
Br.-Bl. et Tx. in Br.-Bl. 1949.

In unele lucriri este indicata pentru flora Basarabiei specia 7. serpyllum L. y an-
gustifolius Pers. [26] sau T. angustifolius Pers. [29], care ulterior a fost recunoscuta
sinonim la 7. serpyllum L. [9], din motivul lipsei plantelor herborizate in colectiile din
Republica Moldova, nu putem confirma prezenta acestei specii in flora Basarabiei.

Taxonul 7" serpyllum L. & odoratissimus M. Bieb. indicat de Vladimir Lipskyi in
1889 de langa Cornesti, raionul Ungheni [26] ar putea fi 7. glabrescens Willd., exsicate
lipsesc in colectiile herborizate din Republica Moldova.

Specia hibrida 7. x dimorphus Klokov & Des.-Shost (7. calcareus x T. marschalli-
anus) indicata pentru flora Basarabiei [11, 13, 22-24], a fost gresit determinata, exem-
plarele herborizate au fost redeterminate si apartin speciei 7. glabrescens Willd.

Pentru flora Republicii Moldova mai este indicata specia 7. podolicus Klokov &
Des.-Shost. [11, 22-24], pe baza unui singur exsicat, colectat de I. Artemciuc la 20 VIII
1948, de pe panta calcaroasa de langa Briceni, avand numai tulpini cu frunze [CHGB].
In The Plant List (2013), acest taxon este sinonimizat cu 7. x oblongifolius Opiz, (T.
serpyllum L. x T. pulegioides L.) [8]. Absenta speciilor 7. serpyllum L. si T. pulegioides
L. in flora Republicii Moldova ne vorbeste despre faptul ca acest hibrid nu se poate for-
ma pe acest teritoriu, si de fapt ar corespunde cu 7. marschallianus Willd, dupa forma
frunzelor si pubescenta.

Specia T. calcareus Klokov et Des.-Shost. a fost determinata gresit in flora Re-
publicii Moldova [12, 13, 15], aceasta se aseamana mult cu 7. moldavicus Klokov &
Des.-Shost., dar se deosebeste dupa dintii superiori ai caliciului glabri nu ciliati si este
o specie endemica pentru Crimeea.
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In ultimii ani (2020-2022), constatim faptul ci a fost incendiati vegetatia din
preajma satului Morovaia, din comuna Trebujeni, raionul Orhei, parte componenta din
Parcul National Orhei, actiune care s-a rasfrant negativ asupra componentei floristice a
vegetatiei, reducand mult numarul speciilor caracteristice habitatului.

In continuare se prezinta cheia determindrii speciilor din genul Thymus L. din flo-
ra Basarabiei, particularititile bioecologice ale speciilor in cauza, iar pentru speciile
noi Thymus glabrescens Willd. si Thymus coldei Pinzaru sunt prezentate si caracterele
morfologice.

Determinarea speciilor
la. Ramuri evident 4-unghiulare, cu perisori numai pe muchii, ascendente pana
la erecte, tulpini repente se termina cu ramuri purtatoare de inflorescenta.
Frunze subtiri, lucioase, lat-ovate, cu nervuri subtiri ................. 6. T. pulegioides.
1b. Ramuri obtuz 4-unghiulare, de reguld, in partea inferioara si mijlocie cilindrice,
paroase de jur-imprejur, sau numai pe 2 fete opuse. Frunzele nu sunt lucioase,

e At TOTMA .oooiiiiiiiiiiie ettt e e e e e e e eeeeeaeeaaaaeaaeas 2.
2a. Bractee de altd forma deCat fTUNZELE ....oovvvveeeeiiiiiiiiiieeeeeeeeeeeeeeee, 3.
2b. Bractee de forma fIUNZELOT .....ooooevvvviiiiiieeeeee e 4.

3a. Ramurile florifere spre varf, cu peri scurti, adpresi, incovoiati in jos, iar pe muchii
cu peri indoit mai lungi, etalati. Dintii superiori ai caliciului mai lungi decat lati.
Plante cu miros de 1amaie ..........ccccevvieeiiriiiieiie e 2. T. coldei.
3b. Ramurile florifere uniform pubescente de jur-imprejur pe toata lungimea,
cu peri scurti, Indreptati 1n jos. Dintii superiori ai caliciului + de aceiasi lungime
si latime. Plante cu alt tip de mMiros .......c.ccoeceeveenienieneencenienne. 1. T. moldavicus.
4a. Ramuri florifere 1n Intregime egal vilos-paroase. Frunze paroase pe ambele fete ...
.................................................................................................... 3. T. pannonicus.
4b. Ramuri florifere numai sub inflorescentd vilos-paroase, in rest scurt pubescente.
Frunze glabre, numai cu cateva perechi de peri labaza ............coccooeeeiiiiinn 5.
S5a. Ramuri florifere inalte de 5-10 (15) cm, terminate in inflorescenta scurta, capituliforma.
Frunzele ramurilor florifere evident micsorate de la varf catre baza ramurilor,
cele inferioare mai mici, spatulate si mai lung petiolate ........... 5. T. glabrescens.
5b. Ramuri florifere inalte de 15-30 (40) cm, terminate n inflorescente lungi, de regula,
cu mai multe verticile, uneori si ramificate. Frunzele mijlocii si superioare ale
ramurilor florifere de aceeasi marime, cele inferioare mai mici, dar de aceeasi
forma cu celelalte ........ccooevieieiiiieee e 4. T. marschallianus.

1. T. moldavicus Klokov et Des.-Shost. 1932, Bicn. Kuis. 6ot. caxy, 16: 17,
leiineman, 1954, Onpen. pact. MCCP: 216; id., 1975, Onpen. Boicur. pact. MCCP, uzn.
2: 418; id., 1986, 1. c. uza. 3: 463; Menunkuii, 1978, ®i. esp. ywactu CCCP, 3: 196;
Panzaru, 2000, Contrib. Bot. 1:81; Negru, 2007, Determ. pl. fl. R. Moldova: 229. - T.
calcareus auct. mold., non Klokov et Des.-Shost. 1927: Panzaru, 1997, Genisto-Seseli-
on peucedanifolii — aliantd noud in R. Moldova: 2; Pinzaru, Sirbu, 2015, Cartea Rosie a
R. Moldova, ed. 3: 77. — Cimbru moldovenesc.
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Plante perene, cu miros de
cimbru, camefite, cu tulpini re-
pente, terminate cu ramuri steri-
le, lungi, radicante. inﬂoregte in
mai-iunie. Vegeteaza pe calcare-
le nude ale Sarmatianului Mediu
din valea raului Raut (in preajma
satelor Trebujeni, Butuceni, Mo-
rovaia din raionul Orhei, langa
satul Mascauti, raionul Criuleni)
si pe malul stang al fluviului Nis-
- e, . & tru (langa satul Goian, raionul

Figura 1. Thymus moldavicus Klokov et Des.-Shost. ~ Dubdsari, satele Taslic si Butor

raionul Grigoriopol). Specie cal-

cicola, xerofila, caracteristica vegetatiei din alianta Genisto-Seselion peucedanifolii P.
Panzaru 1997 (Figura 1).

Specie endemica, vulnerabila [Vulneable (VU)]. Factorii limitativi: extragerea
calcarului prin metoda ,,la zi” incendiile. Specia este protejata teritorial in Parcul Na-
tional Orhei si in Rezervatia stiintifica ,,Jagorlac”.

2. T. coldei Pinzaru, 2021, J. Plant Develop. 28: 177. — Cimbru-Coldea. Plante cu
miros de lamaie. Tulpini repente, lungi, terminate in ramuri florifere erecte sau ascendente,
in timpul infloririi formeaza lateral tulpini lungi, sterile, radicante. Ramuri florifere de 2-7
(12) em 1naltime, dispuse seriat, pubescente, n jumatatea inferioara uniform pubescente, iar
in jumatatea superioara (spre varf) pe laturi cu peri scurti, de 0,5 mm, orientati in jos, iar pe
muchii cu peri etalati, de 1 mm lungime. Frunze inferioare lanceolate sau usor spatulate, de
3-5 mm lungime, late de 1-3 mm, cele mijlocii putin mai lungi decét cele superioare, lini-
ar-lanceolate, de 10-15 mm lungime si de 1,5-2,5 mm latime, petiolate pana la subsesile,
glabre pe ambele parti, la baza pe margini cu putini cili. Inflorescenta, de regula, capitulifor-
ma, rareori cu 1-2 verticile. Flori cu peduncul de + 2 mm lungime. Bractee ovate pana la
alungit-ovate, de lungimea caliciului sau mai scurte, cu nervuri evidente. Caliciu de 3 mm
lungime, pe partea ventrald
dens pubescent, cu peri etalati.
Dintii superiori ai caliciului
mai lungi decét lati, ciliati. Co-
rold de 6 mm lungime, roza, la
exterior pubescentd, labiul su-
perior usor emarginat, cel infe-
rior cu 3 lobi subegali, macu-
lati la baza. Stamine — 4, doud
situate sub labiul superior, iar
doua exserte. Stigmat bifurcat,
exsert. Seminte rotunjite, ovoi-
dale, de 0,7-0,8 mm lungime, ! p i
brune (Figura 2). Figura 2. Thymus coldei Pinzaru
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Figura 3. Locurile de raspandire
in Republica Moldova a speciilor:
T. coldei si T. moldavicus.

. - T. coldei Pinzaru
O - T. moldavicus Klokov & Des.-Shost

3. T. pannonicus All. 1773, Auct. Syn. Meth.

Plante perene, camefite, calcicole,
xerofile. Infloreste in mai-iunie. Vege-
teazd pe calcarele nude ale Sarmati-
anului Mediu si pe soluri rendzinice
din preajma lor, specie caracteristica
vegetatiei din alianta Genisto-Seselion
peucedanifolii P. Panzaru 1997. Specie
este Inregistratd in raioanele: Glodeni
(comuna Cobani), Floresti (satul Tira),
Soldanesti (satul Rogojenii Vechi),
Orhei (orasul Orhei, satele Piatra
si Paharniceni), Dubdasari (comuna
Molovata),  municipiul Chisinau
(comunele Cricova si Ciorescu cu satele
Fauresti si Goian) [13]. Specie ende-
mica, vulnerabila [Vulnerable (VU)].
Factorii limitativi: extragerea calcaru-
lui prin metoda ,,la zi”, incendiile, co-
lectarea plantelor. Teritorial specia este
protejatad in aria Monumentului naturii
geologic si paleontologic ,,Stanca Ma-
gla” de langd comuna Piatra, raionul
Orhei. Este necesar de a fi luate sub
protectia statului noi teritorii, in speci-
al din valea raului Ichel, din comunele
Cricova si Ciorescu, unde se practica
extragerea calcarului prin metoda ,,la zi”

(Figura 3).

Stirp. Hort. Regii Taur.: 6; I'etineman, 1954, Onpen.
pact. MCCP: 217, id., 1975, Ompen. BbICHI. pacT.
MCCP, uzn. 2: 418; id., 1986, 1. c. uza. 3: 463; —
T. pulegioides subsp. pannonicus (All.) Kerguelen,
1993, Index Synonym. Fl. France (Coll. Patrim.
Nat. 8): xvi. — T. amictus Klokov, 1954, bot. mar.
(Jleamnrpam), 16: 207; I'etineman, 1954, Onpen.
pact. Momn. CCP: 217; id., 1975, Onpen. BbicII.
pact. MCCP, u3n. 2: 419; id., 1986, L. c. u3m. 3: 463.
— Cimbru panonic.

Plante perene, camefite, xeromezofile (Figu-
ra 4). Infloreste in mai-iunie. Vegeteazi pe coline
stepizate, prin poiene, este caracteristica vegeta-
tiei din alianta Festucion valesiacae Klika 1931.
Specie ponto-panonica, raspanditd in Europa Cen-
trala, de Sud si de Sud-Est. in flora Basarabiei se
intalneste sporadic aproape pe intreg teritoriu.

Figura 4. Thymus pannonicus All.
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4. T marschallianus Willd. 1800,
Sp. Pl., ed. 4 [Wildenow] 3, 1: 141;
Tardent, 1841, Essai sur [’histoire
naturelle de la Bessarabie: 54; Oxun-
mesnd, 1907, [IBynombHBIA ceBep-
Hoii beccapabum: 101; Ilagockwii,
1912, Marep. ¢ beccapadbuu:
66; Savulescu, 1927, Die Veget.
Bessarabien: XXXIV; Borza, 1947,
Consp. Fl. Rom. Reg. Affinium:
231; Teiimeman, 1954, Ompen. pact.
MCCP: 217; id., 1975, Onpen. BbICIIL.

i RIS pact. MCCP, usn. 2: 419; id., 1986,
Figura 5. Thymus maschallianus Willd. 1. c. w3 3: 463; Mennukwuii, 1978,
@g1. eBp. wactu CCCP, 3: 202; Negru,
2007, Determ. pl. fl. R. Moldova: 229. — T. serpyllum L. B marschallianus Ledeb.: Lin-
demann, 1880, Bull. Soc. Imper. Nat. Moscou, 4, 1: 307, JIunckuii, 1889, Uccnen. ¢m.
beccapabuu: 125. — T. pannonicus var. marschallianus (Willd.) K. Koch, 1844, Linnaea,
17:294. - T latifolius (Besser) Andrz. 1862, Izv. Univ. Kiev. 7: 129 nom. illeg.; ['eiineman,
1954, Ompen. pact. MCCP: 217;1d., 1975, 1. ¢. m3m. 2: 419, id., 1986, I. c. u3m. 3: 463. — T
alternans auct. mold., non Klokov, 1954: I'etineman, 1975, 1. c. m3n. 2: 418 — T roegneri
auct. mold., non K.Koch, 1849: Pinzaru, Cantemir, 2018, Journal of Botany, vol. X, Nr.
2(17): 34. — Cimbru-Marsal.

Plante perene, camefite (Figura 5). Infloreste in mai-iunie. Specie eurasiatici, xero-
fila-xeromezofila, vegeteaza pe coline stepizate, coline pietroase, prin poiene, este ca-
racteristica vegetatiei din clasa FESTUCO-BROMETEA Br.-Bl. et Tx. in Br.-Bl. 1949.
Frecventa pe intreg teritoriul ,,Florei”.

5. T. glabrescens Willd. 1811, Berlin. Baumz. ed. 2: 507; Borza, 1947, Consp. Fl.
Rom. Reg. Affinium: 232. — T. loevyanus Opiz, 1825, Naturalientausch 9: 105; [eiineman,
1975, Onpexn. Boicit. pact. MCCP, u3n. 2: 419. — T % dimorphus auct. mold., non Klokov
et Des.-Shost. 1927: Telineman, 1954, Onpexn. pact. -
MCCP: 217;1d., 1975, 1. ¢. w3n. 2: 419; id., 1986, 1. c.
u3. 3: 464; Panzaru, 2000, Contrib. Bot. I: 81; Negru,
2007, Determ. pl. fl. R. Moldova: 231. — 70 x [ittoralis
auct. mold., non Klokov & Des.-Shost. 1936: Panzaru,
2000, Cotrib. Bot. I: 81. — Cimbru glabrescent.

Planta cu tulpini repente, terminate cu ramuri
florifere erecte, de 5-15 cm inaltime, pubescente
pe doua laturi opuse, peri etalati. Frunzele ramu-
rilor florifere late de 2,5-3 mm, evident micsorate
de la varf spre baza ramurilor, cele inferioare mai
mici, spatulate si mai lung petiolate, glabre, cu 3-5
perechi de cili la baza. Inflorescentd scurta, capi-
tuliforma, rareori cu 1-2 verticile situate mai jos.
Bractee aseméanatoare frunzelor. Caliciu de 4-5 mm
lungime, cu dintii ciliati, cei superiori mai lungi de-
cat lati. Corold roza, de 5-7 mm lungime. Nucule de 7 "= |
0,6-1 mm lungime (Figura 6). Figura 6. Thymus glabrescens Willd.
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Plante perene, camefite, xeromezofile. Infloreste in mai-iulie. Vegeteaza pe coline
argilo-nisipoase, pe coline cu sol rendzinic, bogat in prundis, coline calcaroase stepiza-
te, este caracteristica vegetatiei din ordinul Festucetalia valesiacae Br.-Bl. et Tx. in
Br.-Bl. 1949. Specie raspanditd in Europa Centrald, de Sud si de Sud-Est. Se intalneste
sporadic in raioanele din nordul si centru Republicii Moldova.

6. T. pulegioides L. 1753, Sp. Pl.: 592; Jalas, 1972, Fl. Europ. 3: 182. — T. cha-
maedrys Fr. 1828, Novit. Fl. Suec. Alt.: 197; Savulescu, 1927, Die Veget. Bessarabi-
en: XXXIV. — T. serpyllum B chamaedrys Fr.(sp.): OxuniieBuu, 1907, JIBynonbHbIS
ceBepHoli beccapabun: 101. — T. ucrainicus (Klokov et Des.-Shost.) Klokov, 1954, .
YCCCP, 21: 486; I'eiineman, 1975, Onpen. Beicmr. pact. MCCP, m3a. 2: 418; id., 1986,
l. c. m3m. 3: 463 — T alpestre auct. mold., non L.: Panzaru et al. 2000, Mat. Conf. Bazele
teoretice ale Inverzirii si amenajarii localitatilor rurale si urbane: 219. — T. ovatus Mill.
1768, Gard. Dict. ed. 8: n° 7; Negru, 2007, Determ. pl. fl. R. Moldova: 229. — Lamaioa-
ra, Cimbrisor.

Plante perene, camefite, mezofile (Figura 7). Infloreste in iulie. Vegeteaza pe coli-
ne Tnalte de peste 400 m, prin poiene, pajisti. A fost Inregistratd numai in nordul Basa-
rabiei, raionul Hotin (satele Rjavinti, Bligsceadi, Ruhotin). Specie europeand (montana).

Figura 7. Thymus pulegioides L.
CONCLUZII

Ca rezultat al noilor investigatii floristice in flora Basarabiei sunt evidentiate 6
specii din genul Thymus L.: T. moldavicus Klokov & Des.-Shost, 7. coldei Pinzaru, T.
pannonicus All., T. marschallianus Willd., T. glabrescens Willd. si T. pulegioides L.,
ultima nu se Intalneste in Republica Moldova.

Speciile 7! moldavicus Klokov & Des.-Shost si 7. coldei Pinzaru sunt specii
endemice, vegeteaza numai pe calcarele Sarmatianului Mediu si se propune includerea
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ambelor specii in viitoarea editie a Cartii Rosie a Republicii Moldova, categoria vulne-
rabile [Vulenrable (VU)].

Este necesar de a stopa extragerea calcarului prin metoda ,,la zi,, in habitatele cu
aceste specii, respectarea regimului de ocrotire 1n ariile luate sub protectia statului, care
lasa mult de dorit.

Se propune includerea in Refeaua de arii ocrotite din Republica Moldova noi te-
ritorii cu specia 7. moldavicus Klokov Des.-Shost cum sunt landsafturile calcaroase
de langa satele Butor si Taslic, raionul Grigoriopol; cu 7. coldei Pinzaru — ,,Defileul
Rogojenii Vechi”, langa satul cu acelasi nume, raionul Soldanesti si sectoarele ,,Valea
Cricova” (63 ha), ,,Stanca Ciorescu” (15 ha) si ,,Stanca Fauresti”(19 ha), propuse pentru
ocrotire si in anii 2019, 2020 [14, 17].

Cercetarile au fost realizate cu suportul ANCD in cadrul proiectului ,, Cercetarea
si conservarea florei vasculare si a macromicobiotei din Republica Moldova”, cifrul
20.80009.7007.22.
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III. INTRODUCTION OF PLANTS AND SUSTAINABLE USE
OF PLANT RESOURCES
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ONTOGENETIC PECULIARITIES OF SCUTELLARIA
BAICALENSIS GEORGI UNDER EX SITU CONDITIONS

Nina CIOCARLAN
“Al. Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract. The paper refers to the study of the biological and ontogenetic peculiarities of the species
Scutellaria baicalensis Georgi (Chinese skullcap) under ex situ conditions, specific to Republic of
Moldova. Four life periods (latent, pregenerative, generative, postgenerative) and eight stages (plantlet,
juvenile, immature, virginal, early generative, middle generative, late generative, senile) in the cycle
of the development of plants were described. The ontogeny of S. baicalensis plants follows the type of
monocentric biomorphs that partially disintegrate.

Keywords: Lamiaceae, Scutellaria baicalensis Georgi, medicinal plant, ex situ conditions, ontogenetic
peculiarities.

PARTICULARITATILE ONTOGENETICE ALE SPECIEI SCUTELLARIA
BAICALENSIS GEORGI iN CONDITII EX SITU

Rezumat. Lucrarea se refera la studiul particularitatilor biologice si ontogenetice ale speciei
Scutellaria baicalensis Georgi (Gura lupului chinezeasca) in conditii ex situ, specifice Republicii Moldova.
Patru perioade de varsta (latenta, pregenerativa, generativa, postgenerativa) cu opt etape (plantula, juvenila,
imaturd, virginald, generativa timpurie, generativa mijlocie, generativa tarzie, senild) au fost descrise
in ciclul de dezvoltare al speciei. Ontogeneza plantelor de Scutellaria baicalensis decurge dupa tipul
biomorfelor monocentrice care dezintegreaza partial.

Cuvinte-cheie: Lamiaceae, Scutellaria baicalensis Georgi, plantd medicinald, conditii ex situ,
particularitati ontogenetice.

INTRODUCTION

The genus Scutellaria L. (family Lamiaceae) includes 360-470 accepted species,
occurring in Europe, North America and East Asia [10, 11].

Scutellaria baicalensis Georgi (Chinese skullcap) is the most studied and widely
used species of this genus. Its roots are used as the famous traditional Chinese medicine
Huang-Qin, which is recorded in Chinese, European and British Pharmacopoeias [16].

Scutellaria baicalensis is an herbaceous, perennial species growing up to 30—120
m tall. Rhizome short, elongated, branched multi-headed, up to 2 cm in diameter that
gradually passes into a thick, fleshy root, positioned vertically. Stem erect, square,
branched near base, slightly pubescent. Leaves are simple, opposite, short-petiolate or
sessile, lanceolate, ciliated edge, entirely obtuse tip. Flowers are dark blue, bilabiate,
located in the axils of the upper leaves, raceme orientation. Fruit — black ovoid,
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nearly globular nutlet, leathery in appearance, about 2 mm long and 1-1.5 mm wide.
The systematic position of S. baicalensis is presented in Table 1. Its native range is
South Siberia to North Korea and Vietnam being widely distributed in China, Russia,
Mongolia, North Korea and Japan (Figure 1).

Table 1. Systematic position of Scutellaria baicalensis Georgi
Kingdom:  Plantae

Filum: Angiospermae

Class: Magnoliopsida
(Dicotyledones)

Order: Lamiales

Family: Lamiaceae

Subfamily:  Scutellarioideae

Genus: Scutellaria L.

Species: Scutellaria baicalensis Georgi

S. adamsii A.Ham.
Synonyms: 8. baicalensis f. albiflora

S. davurica Pall. ex Ledeb.

S. lanceolaria Miq.

S. macrantha Fisch. ex Rchb.

S. speciosa Fisch. ex Turcz.

Chinese skullcap (S. baicalensis) is a valuable medicinal plant which has a long
history of use in traditional and modern medicine. Chinese physicians use the root of
S. baicalensis or Huang-Qin as an antibacterial, diuretic, antispasmodic, and promoter
of bile flow. It also improves the general condition of the body, the functional state of
the cardiovascular system and central nervous system. Wogon (Scutellariae Radix) is
also a famous ancient drug in the traditional Chinese medicine [14]. It is prepared from

Figure 1. Distribution worlwide of Scutellaria baicalensis
(adapted from https://powo. science.kew.org/)
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S. baicalensis roots and is one of the most widely used crude drug for the treatment
of hepatitis, bronchitis, diarrhea, and tumors [5]. Chinese skullcap is also used for tea
production and as a flavoring agent in the food industry [12].

Multiple scientific studies have shown that over 40 compounds have been isolated
and identified from Scutellaria baicalensis, including flavonoids, terpenoids, volatile
oils and polysaccharides [5, 16]. Flavonoids are the basic chemical constituents that
induce the antiviral, anti-inflammatory, hepatoprotective, hypotensive, vasodilator,
antioxidant, antimicrobial, antihistaminic and sedative effects [3, 4, 7, 9, 15, 19] of
the plant. The anticancer effect of S. baicalensis extracts has been, also, scientifically
confirmed [8]. Due to the active principles (baicalin, baicalein and wogonin), the roots
of the plant are a promising remedy in the treatment of blood cancer [4]. The plants have
impressive, beautiful blooms with great potential as ornamentals.

The aim of the study is to describe the ontogenetic peculiarities of S. baicalensis
plants and to identify the characteristics of their growth and development at different
stages of ontogeny under conditions of Republic of Moldova.

MATERIAL AND METHODS

Scutellaria baicalensis plants introduced in the collections of “Al. Ciubotaru”
National Botanical Garden (Institute) (NBGI) served as research object. The plants
were obtained, by the international seed exchange, from the Botanical Garden of Lodz,
Poland in 2006 [1]. The studies were conducted during 2007-2021. The experiments
were realized in the experimental field of the collection of medicinal plants of NBGI.
Seed germination was observed in laboratory conditions and when sown in open
ground. The study on plant phenology was carried out according to the methodological
guidelines [13, 20, 21]. For ontogenetic study living plants were taken at all stages of
development. For description of the ontogenetic cycle of plants, the periodization of
ontogeny proposed by Rabotnov T. A. [24] and supplemented by Uranov A. A. [26],
Cenopopulations of Plants ... [28, 29], Ontogenetic Atlas... [22] was used.

RESULTS AND DISCUSSIONS

Ontogenesis of S. baicalensis species follows the type of monocentric biomorphs
that partially disintegrate. In the first part of the ontogenetic program the basic element
is the monopodial shoot, and then follows the compact bush with the root and the aerial
organ systems arranged in a single center. It was not noted the formation of adventitious
roots, which excludes the isolation of independent particles from the mother-plants.
According to the way of the formation of renewal buds, S. baicalensis belongs to a
group of plants of a transitional type between geophytes and hemicryptophytes.

In ontogenesis S. baicalensis plants pass the following ontogenetic periods and
stages: embryonic (latent stage), pregenerative (plantlet, juvenile, immature and virginal
stages), generative (early generative, middle generative and late generative stages),
postgenerative (senile stage).

Embryonic period includes the latent stage. S. baicalensis seeds are soft, oblong-
elliptical, rounded at the apex and at the base, trihedral in cross section. They are
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black with a sculpted tuberculate surface, about 2 mm long and 1-1.5 mm wide. Under
laboratory conditions, the seeds germinated at 18-20°C on the 374" day. Laboratory
germination of seeds of local reproduction is 90-95%. Keeping the seeds in optimal
conditions of temperature and humidity, the latent stage can be extended up to 5-6
years, period in which the germination faculty is preserved. In open field the seeds of
local reproduction collected in the previous year were sown in late April. Amicable
emergence of seedlings was noted in the last decade of May. The seeds have an above-
ground type of germination.

Pregenerative period includes four stages: plantlet (p/), juvenile (j), immature
(im) and virginal (v). At the plantlet stage the small single-shoot individuals develop
round, fine-pubescent cotyledons, on long green petioles. The hypocotyl is weakly
expressed (up to 0.1 mm long), passing into the main root with 1-2 adventive roots.
Epicotyl is well pronounced. The first leaves of seedlings are entire, pubescent, arranged
in opposite pairs, along a monopodial axis. In ex situ conditions, this stage lasts up to
14-18 days.

After this period, the growth of the main shoot begins and the plants pass into
the juvenile stage. The size of internodes decreases towards the top of the shoot. The
first two or three internodes are short — up to 0.5 cm and the following ones (up to
the middle of the stem height) gradually lengthen up to 2.0-2.5 cm. The length of the
internodes above the middle of the stem decreases towards the top. At the juvenile stage
plants have one or two sympodially growing, non-branching orthotropic shoots, with
4-7 pairs of lanceolate leaves 0.6-1.0 cm long and up to 0.3 cm wide. The root system is
represented by the principal root and numerous adventive roots. There is observed also
a further deepening of the basal part of the main root. In ex situ conditions the juvenile
stage can last up to 18-20 days.

At immature stage, the second order lateral shoots begin to develop from axillary
buds of the 34-4" pair of lower narrow-lanceolate leaves. Individuals in an immature
stage are characterized by intensive growth of the root system. The basal part of the
main root continues to be drawn into the soil to a depth of 2-3 cm. On the root collar are
located four renewal buds. The duration of this stage is 10-12 days to a year.

At virginal stage the plants extensively develop lateral shoots. New skeletal axes
grow from the buds of the main and lateral axes. The leaf remains narrow lanceolate, but
the total leaf area increases (leaves reach a length up to 30 mm and width up to 5 mm).
The number of dead shoots from previous years is increasing and the central part of the
root begins to die off. At this time the caudex is formed. The duration of this stage takes
from 7-12 days to 2 years.

Generative period is delimited in early generative (g,), middle generative (g,), and
late generative (g,) stages. In pedo-climatic conditions of the Republic of Moldova, S.
baicalensis plants bloom in the first year. In natural conditions (steppe of Transbaikalia)
the species blooms at the age of 10-12 years [18].

In early generative stage all shoots of the plants (up to 12-15) are generative,
branching up to 3™ order. Generative young plants have up to three caudex heads.
Necrotic processes continue in the central part of the root; lateral roots can reach
considerable thickness. As a result of phenological observations, the budding stage was
observed in late June — early July, depending on the year, when flower buds developed in
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the axils of the upper leaves located on the main shoots. The beginning of the flowering
stage occurred in early July. After 10-15 days, the emergence of flower buds on the
lateral shoots was observed. At full flowering phase, the above-ground part of the plants
reaches up to 40-70 cm high and consists of numerous monocarpic shoots (20-25). The
underground part is represented by a deep principal root. The flowering stage lasted
until the end of August. The seed ripening stage began in August and lasted until the
end of September. By the end of the growing season on generative young individuals,
buds are formed on the root neck, which is drawn into the soil to a depth of 2-3 cm. It
was observed that, under unfavorable growth conditions, in cultivated populations some
generative individuals do not branch at all, or have 1-2 shoots of the first order. This
stage can be extended up to two years.

At middle generative stage the above-ground part of the plants consists of up to 20-
30 monocarpic shoots, up to 40-70 cm high. The underground part is represented by a
deep principal root, which persists throughout the life cycle of the plant, and a powerful
multi-headed caudex, with up to 5-8 heads. In the central part of the caudex, signs of
destruction are clearly visible. As a result of the annual development of new renewal
buds, the underground part of S. baicalensis individuals pass into a complex system of
lateral branches of various orders, gradually turning into a taproot. The duration of this
stage is up to 2-3 years.

During the late generative stage, the caudex disintegrates in several parts; the
apical part of the principal root remains intact. The processes of destruction in the
main root are intensifying. Vegetative shoots predominate over generative. Process of
disintegration of S. baicalensis plants does not lead to complete separation of independent
particles from mature specimens. The remaining heads of the caudex always retained a
connection with the principal root. Sergievskaya L. P. et al. [25] observed the process of
particulation under natural conditions, leading to total isolation of independent particles
from old specimens. The duration of this stage in culture conditions is 2-3 years.

Postgenerative period have a short duration and it is not clearly expressed. At
senile stage (s) the plants are characterized by the absence of generative shoots and a
strong destruction process in the principal root. Florea V. [2, 27] indicates the presence of
senile individuals of Chinese skullcap in the process of the introduction in the condition
of Republic of Moldova. In our research, on the basis of morphological features, were
not identified the presence of distinctive individuals that could be attributed to the senile
group. It may be because of very short duration of postgenerative period in S. baicalensis.

The scheme of the ontogenetic program of S. baicalensis under ex situ conditions
is presented in figure 2.
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Figure 2. Scheme of the ontogenetic program of S.baicalensis under ex situ conditions
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All over ontogenesis was observed that the individuals grown in less favorable
conditions, during the first two years of life remain at the immature stage. Some of
them towards the end of the second vegetation period reach the virginal stage with the
aerial part represented by 2-3 vegetative shoots. The most developed ones pass in the
early generative stage, having 1-2 generative shoots. This stage lasts 1-2 years, during
which the plants correspond to the late generative stage, and then follows the end of
ontogenesis (sc).

The less developed specimens, consisting of 1-2 weakly branched vegetative
shoots, remain in the immature stage for 2-3 years and then die, not reaching the
generative period (Figure 2).

The duration of the ontogenesis of the S. baicalensis in natural conditions is 40-
50 years [23]. The total duration of S. baicalensis ontogenesis under ex situ conditions
(specific to Republic of Moldova) is up to 9-11 years. In culture conditions, the rate
of growth and development of plants intensifies, the reserve of regenerating buds is
quicker depleted and respectively the duration of the ontogenetic program is reduced.

Briefly describing the progress of ontogenesis of S. baicalensis in ex situ conditions
it can be mentioned that the individuals perform consecutively all the stages of the
pregenerative period and at the end of the first year of life, they reach the early generative
stage. At that stage, the plants have a generative shoot 20-30 cm high, with lateral shoots
of I and II orders. All shoots develop inflorescences and form seeds (Figure 3a). On
the underground segment of the shoot there are 1-2 regeneration buds, and 6-8 buds on
different parts of the rhizome.

Figure 3. Scutellaria baicalensis
(a. — I*tyear of life, b. — 2" year of life, c. — 4" year of life)

Starting with the 2" year of life, the plants obviously increase the size of their
aerial organs, the degree of branching of the lateral shoots increases and the rhythm of
the development phases is stabilized. All viable buds develop generative shoots with
larger dimensions than in the previous year. At this moment the plants correspond to
the middle generative stage (Figure 3b). On the underground segments of these shoots
develop other regeneration buds, located above the level of last year’s buds. During this
period the dimensions of the underground parts increase considerably.

In subsequent years of life (Figure 3¢) numerous renewal buds are also laid at the
base of annually dying generative shoots, which are located closer to the soil surface.
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Of all the renewal buds, monocyclic generative shoots develop which bloom and bear
fruit during one growing season. As a result, the underground part of perennial plants is
represented by a powerful multi-headed stock, gradually turning into a taproot, slightly
branched, and the above-ground part is represented by 40-60 monocyclic shoots.
The plants pass all the phenological phases of the seasonal thythm of development
(initiation of vegetation, budding, flowering, seed maturation). The generative period
results with abundant fruiting and formation of viable seeds, which demonstrates the
high adaptability to local soil and climatic conditions.

CONCLUSIONS

In the study of the ontogenetic cycle of S. baicalensis the following periods and
stages of the life cycle were described: embryonic (latent stage), pregenerative (plantlet,
juvenile, immature and virginal stages), generative (early generative, middle generative
and late generative stages) and postgenerative with senile stage that is not clearly
expressed. Ontogenesis of S. baicalensis species follows the type of monocentric
biomorphs that partially disintegrate. In ex situ conditions the process of disintegration
of S. baicalensis plants does not lead to complete separation of independent particles
from mature specimens and the optimal way to reproduce plants is by seeds.
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COLECTIA GENULUI BERBERIS L. DIN CADRUL
GRADINII BOTANICE NATIONALE (INSTITUT)
LALEXANDRU CIUBOTARU”

Tatiana TANACHI, lon ROSCA, Elisaveta ONICA, Alina CUTCOVSCHI-MUSTUC
Gradina Botanica Nationala (Institut) ,,Al. Ciubotaru”, Chisinau, Republica Moldova

Rezumat. Colectia genului Berberis L. insumeaza 5 specii si 24 de taxoni alohtoni ornamentali. In-
troducentii cercetati sunt reprezentanti ai speciei Berberis thunbergii DC., cultivarurile 'Kobold', 'Erecta’,
'Red Pillar', 'Silver Pillar', care sunt rezistenti la secetd, ger, noxe, nu necesita ingrijiri speciale, doar taieri
de toaletare si formare cu respectarea normelor agrotehnice pentru toata perioada de vegetatie. Materialul
vegetal luat 1n studiu prezinta un grad ridicat de decorativitate din priméavara timpurie, prin culoarea galben
intens al florilor, abundenta infloririi, densitatea florilor per lujer de 20 cm lungime, precum si la inceputul
verii prin nuanta foliajului, forma si marimea habitusului, fructelor, culoarea diversa a fructelor (rosie, ro-
su-deschis, rosu-purpuriu), abundenta fructificarii, perioada indelungata de inflorire si perioada de pastrare
a fructelor pe planta.

Se recomanda pentru utilizare in amenajarea spatiilor verzi in prim plan in grupuri mici, amestecuri
la liziera, pentru garduri vii de diferite inaltimi.

Cuvinte-cheie: Berberis L., taxoni, floare, crestere, dezvoltare.

THE COLLECTION OF THE GENUS BERBERIS L. FROM THE
”ALEXANDRU CIUBOTARU” NATIONAL BOTANICAL GARDEN
(INSTITUTE)

Abstract. The collection of the genus Berberis L. includes 5 species and 24 ornamental non-native
taxa. The introduced taxa of Berberis thunbergii DC. are: 'Kobold', 'Erecta’, 'Red Pillar' and 'Silver Pillar’,
they are resistant to drought, frost and noxious substances, do not require special care, only pruning and
shaping according to the agrotechnical norms, throughout the growing season. The studied shrubs are parti-
cularly showy in early spring, due to the beautiful yellow colour of the flowers, the abundance of flowering,
the density of flowers per 20-cm-long shoot, as well as in early summer — due to the shade of the foliage,
the shape and size of the plant and fruit and the various colors of the fruits (red, light red, red-purple), the
abundance of fruiting, the long period of flowering and fruiting.

It is recommended to be used in landscaping in green spaces, in the foreground, in small groups,
mixed with other species at the edge of parks and for hedges of different heights.

Keywords: Berberis L., taxa, flower, growth, development.

INTRODUCERE

Valoarea practica a introductiei consté in selectarea din marea biodiversitate au-
tohtonad si alohtona a celor mai pretiosi taxoni de plante lemnoase, care corespund ce-
festd numai in cazul introductiei lor in culturd. Implementarea Strategiei Globale de
Conservare a Biodiversitatii vizeaza o serie de directii de importanta prioritara, una din
ele fiind majorarea si diversificarea genofondului in spatiile verzi. Spatiile verzi infru-
museteaza locul de viata si de muncd, imbraca intr-o haina vegetala placuta cadrul arhi-



JOURNAL OF BOTANY VOL. X1V, NR. 1 (24), 2022 53

tectural al oraselor, contribuind la ameliorarea microclimatului, purificAnd atmosfera de
praf si substante nocive, furnizeaza oxigenul necesar vietii, constituind in acelasi timp
medii stenice si estetice pentru recrearea fizica si psihicd a populatiei [1]. Reprezentantii
genului Berberis L. sunt meliferi pretiosi, majoritatea fructiferi, decorativi in perioada
infloririi priméavara, vara prin foliajul specific si culoarea diversa a fructelor, precum
si prin perioada indelungata de inflorire, pastrare a fructelor pe plantd. Fiind amplasati
rational in prim plan infrumuseteaza aspectul cladirilor, parcurilor, fortifica expresivita-
tea ansamblurilor arhitectonice. Armonizarea plantelor, alternanta dinamica a taxonilor
cu grad inalt de decorativitate prin flori, foliaj viu colorat conduc la realizarea estetica
valoroasa a amenajarii peisagistice.

Genul Berberis L. apartine familiei Berberidaceae Juss. Genul Berberis L., in-
clude cca 175 de specii si o diversitate foarte largd de cultivaruri, precum si hibrizi,
raspanditi in zona temperata din Europa, Asia, America de Nord. In Rusia spontan cresc
12 specii, introduse 45 de specii si diverse cultivaruri, hibrizi [3]. in Republica Moldova
sunt raspandite 31 de specii si mai multe varietati, hibrizi [2]. In ultimii ani (2018-pre-
zent) In Gradina Botanicd Nationald (Institut) ,,Alexandru Ciubotaru” (in continuare
GBNI) au fost introdusi 24 de taxoni noi de dracila din pepinierele de origine poloneza,
care necesita cercetati, apreciati in conditiile noi de cultura si valorificati.

Scopul acestei lucrari a inclus cercetarea particularitatilor bioecologice in conditii
noi ex-situ a 4 taxoni de Berberis thunbergii DC. ('Kobold', 'Erecta’, 'Red Pillar', 'Silver
Pillar') si aprecierea perspectivei de utilizare a acestora in amenajarile peisagistice.

MATERIALE SI METODE

Investigatiile s-au efectuat in anii 2019-2021 in pepiniera de introductie a laborato-
rului de dendrologie in cadrul proiectului de cercetare 20.80009.7007.19 ,,Introducerea
si elaborarea tehnologiilor de multiplicare si cultivare prin tehnici conventionale si cul-
turi in vitro a speciilor de plante lemnoase noi”. In calitate de material de studiu au servit
4 taxoni de Berberis thunbergii DC., ('Kobold', 'Erecta’, 'Red Pillar', 'Silver Pillar') in a
I1-a si a IV perioada de vegetatie, care cresc si se dezvolta in colectia GBNI. Parametrii
morfologici au fost determinati la cate 10 plante, precum si pentru 100 de flori si lujeri.
Observatiile fenologice au fost efectuate conform metodei elaborate de Gradina Botani-
ca din Moscova [4] si perfectata de dr. hab. A. Palancean [2].

REZULTATE SI DISCUTII

Rolul Gradinilor Botanice in conservarea diversitatii plantelor a fost recunoscuta
de-a lungul timpului si n prezent a fost accentuat in diferite documente internationale.
Contributia Gradinilor Botanice la implementarea Strategiei Globale de Conservare a
Biodiversitatii vizeaza o serie de directii de importanta prioritara, una din ele fiind ma-
jorarea si diversificarea genofondului de colectii de plante vii, precum si pentru amena-
jarea spatiilor verzi urbane si rurale.

Speciile, cultivarurile genului Berberis L., sunt plante valoroase pentru amenaja-
rea spatiilor verzi, Insa insuficient cercetate in conditiile tarii noastre. Majoritatea taxo-
nilor din genul Berberis L. poseda indici deosebiti de decorativitate si se disting printr-o
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gama larga de culori a fructelor, foliajului, abundenta si perioada infloririi, pastrarii
fructelor pe planti, precum forma si marimea habitusului. In GBNI in decursul anilor
au fost introduse 5 specii, diverse cultivaruri si forme hibride din diferite Gradini Bo-
tanice din Europa. Colectia genului Berberis L. a fost completata si diversificata cu 24
de taxoni de perspectiva cu o perioada indelungatd de inflorire, fructificare, distingan-
du-se prin culoarea foliajului, fructelor, forma si dimensiunile fructelor, habitusului. Pe
masura completarii colectiei, se diversifica spectrul cercetarilor stiintifice, se intreprind
investigatii ecobiologice ale speciilor si cultivarurilor noi in conditii ex-sifu, pentru
elaborarea tehnologiilor de multiplicare, cultivare, a sortimentului pentru amenajarea
spatiilor verzi, conservarea taxonilor mai putin raspanditi si evidentierea celor de per-
spectiva pentru economia nationala.

Se descriu succint doar unele din cele mai raspandite specii si cultivaruri, care pot
fi recomandate pentru amenajarea spatiilor verzi ale urbelor si localitatilor rurale.

Berberis vulgaris L.(dracila) — arbust pana la 3 m indltime, raspandit in Europa.
Frunzele sunt ovat-eliptice, de 3-8 cm lungime. Florile sunt sextimere, mici de 6-9 mm
in diametru, galbene, dispuse cate 8-15 in raceme pendente, puternic mirositoare; fruc-
tele baciforme, elipsoidale, de culoare rosie-aprins la maturare. Rezistent la seceta, ger,
noxe, se supune usor tunderii, poate fi utilizat la fixarea pantelor cu alunecari de teren.

Berberis vulgaris 'Atropurpurea' este un cultivar decorativ mai raspandit, se distin-
ge prin foliajul rosu-inchis de la inceputul perioadei de vegetatie si pana la finele ei. Se
utilizeaza ca plante izolate, grupuri, masive, garduri vii libere sau tunse, in amenajarile
peisagistice.

Berberis julianae C.K.Schneid. (dracila Iulian) — arbust sempervirescent, originar
din China, inalt pana la 2 m, cu ramurile rasfirate, erecte, cu frunze lucioase, spinoase,
emarginate, lanceolate, de 3-6 cm lungime, cu nuante roscate toamna. Florile galbene,
mici, adunate cate 3-5 in inflorescente corimbiforme. Fructele de forma ovala, albastre,
in august-septembrie devin aproape negre, acoperite cu strat pruin. Rezistent la seceta
si suporta formarea artificiala.

Berberis thunbergii DC. (dracila japoneza) — arbust originar din Japonia si China,
atinge Tnaltimea 2,5 m. Lujerii sunt muchiati, cu spini simpli de culoare rosie-oranj, mai
tarziu bruna-cafenie. Frunzele romboidal-ovale, scurt petiolate, pe partea abaxiald de cu-
loare verde-aprins, iar cea dorsald — glaucescente, devenind toamna rosii aprins. Florile
galbene, grupate cate 2-5 in raceme scurte. Foarte decorativ prin foliaj si fructe rosii in
perioada autumnala. Este una dintre speciile cu cele mai raspandite varietati ornamentale.

Berberis thunbergii 'Atropurpurea’ — remarcabil prin florile galben-roscat, foarte
florifer, frunze purpuriu-intunecate, toamna culoarea rosie se intensifica.

Berberis thunbergii 'Kobold' — arbust pitic cu crestere lenta, cresterea medie a
lujerilor anuali; la sfarsitul perioadei a Ill-a de vegetatie a constituit 18,5 cm. Coroana
are forma sfericd, regulatd si compacta. Inaltimea plantei se distinge nesemnificativ de
diametrul coroanei (Figura 3) in primele 4 perioade de vegetatie (40-45 cm). Frunzele
simple cu partea apicala a laminei rotunjita, iar baza treptat ingustata, sunt scurt petiola-
te, mici, lucioase de culoare verde intensa, la baza inzestrate cu cate un spin simplu. Toamna
frunzele sunt de culoare verde ruginie, uneori portocalii. Similar altor introducenti, infloreste
in luna mai (Figura 4.). Florile mici de culoare galbena cu sepale de nuanta rosiatica sunt
grupate cate 2-4 in raceme pendente. Inflorirea este abundentd (Figura 1a). Densitatea flo-



JOURNAL OF BOTANY VOL. X1V, NR. 1 (24), 2022 55

rilor per lujer de 20 cm a constituit 19 unitati (Figura 3). Fructele sunt bace elipsoidale
de 8 mm lungime, 5 mm latime, rosii aprinse, sferic-alungite cu gust acru si astringent
(Figura 2a). Prefera locuri insorite, dar tolereaza si semi umbra. Este nepretentios fata
de conditiile pedoclimatice. Recomandat pentru aspectul sau modest si compact in gra-
dini alpine sau jardiniere mari. Deosebit de ornamental la formarea grupurilor decorati-
ve in plin soare, in combinatie cu alte specii de plante pitice sau la baza unor specii de
talie Tnaltd pentru contrast.

Figura 1. Taxoni de Berberis thunbergii DC. in a IlI-a perioada de vegetatie in faza de inflorire
a - 'Kobold', b - 'Erecta’, ¢ - 'Red Pillar', d - 'Silver Pillar'

Berberis thunbergii 'Erecta’ - arbust mediu-inalt cu cresterile anuale de 92 cm strict
orientate vertical. Coroana este ingusta in primele perioade de dezvoltare (48 cm), dupa
ce se rasfird, capatd forma ovald. Habitusul plantei la sfarsitul perioadei a Ill-a de ve-
getatie a constituit 123 cm (Figura 3), iar la maturitate ajunge pana la 1,5 m. Frunzele
sunt verzi deschise vara, iar toamna devin o ficlie din nuante de rosu-portocaliu. In-
floreste pe toatd perioada lunii mai (Figura 4). Florile galben deschise sunt grupate in
raceme (Figura 1b). Densitatea florilor per lujer de 20 cm lungime a variat semnificativ
in limitele 8-30, media fiind 17 unitati (Figura 3). Fructele ovale de 9 mm lungime, 6
mm ldtime, de culoare rogie raman peste iarna pe plantd, asigurand decorativitate pe o
perioada mai indelungata (Figura 2b). Nepretentios fatd de sol. Se planteaza la soare sau
semi umbra. Recomandat la formarea gardurilor vii medii sau la formarea grupurilor in
parcuri/gradini cu alti taxoni de contrast.

c d
Figura 2. Taxoni de Berberis thunbergii DC. in a I1l-a perioada de vegetatie in faza de fructificare
a - 'Kobold', b - 'Erecta’, ¢ - 'Red Pillar', d - 'Silver Pillar'
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Berberis thunbergii 'Red Pillar' — arbust de inaltime medie pana la Tnalta, la sfarsi-
tul perioadei a I1I-a de vegetatie a atins 136 cm 1n inaltime (Figura 3). Forma coroanei
— cilindrica si cu cresteri direct orientate vertical, avand si denumirea de ,,stalp rosu”.
La inceputul vegetatiei frunzele sunt de culoare verde inchisa la baza laminei, iar partea
apicald are nuanta rosiatica. Similar celorlalte cultivaruri infloreste 25-30 zile (Figura
4). Se distinge de alti taxoni prin numar mai mare de flori galbene per lujer de 20 cm
(23 de unitati) (Figura 3). Fructele de 8§ mm lungime si 5 mm latime, de culoare rosie
aprinsa, asezate dens per lujer amplifica decorativitatea la sfarsitul perioadei de vegeta-
tie (Figura 2c). Nepretentios fata de conditiile pedoclimatice. Recomandat ca solitar sau
la formarea grupurilor, ca element de contrast, ideal la formarea gardurilor vii pentru
cresterea lui ingustd, vertical ordonata si perioada indelungatd de decorativitate, care
genereaza emotii pozitive, fortificd activitatea organismului.

Tnaltimea plantei (cm) Densitatea florilor per lujer 20 cm, unitati

Figura 3. Iniltimea plantelor (cm) si densitatea florilor (unititi) la taxonii
de Berberis thunbergii DC.

Berberis thunbergii 'Silver Pillar' — arbust de talie medie pana la Tnalta, la sfarsitul
perioadei a I1I-a de vegetatie a atins 78 cm (Figura 3). In faza de maturitate se distinge
printr-un frunzis marunt cu marginea limbului intreaga, rotunda de culoare verde cu stri-
atii si pete crem, roze sau argintii. Cresterile anuale la Tnceputul perioadei de vegetatie
au frunzele mai putin patate. La inceputul toamnei frunzele capata culori foarte intense
de rosu-roz cu nuante argintii. infloreste toata luna mai (Figura 4). Densitatea florilor
de culoare galben-deschisa per lujer de 20 cm lungime este intre 10-32 de inflorescente,
media fiind de 19 unitati (Figura 3). Fructele rosii, ating valori de 11,8 mm lungime si
6,3 mm latime, destul de bine evidentiate printre frunzele purpurii (Figura 2d). Se plan-
teaza in locuri insorite sau cu putina semi umbra, plantat la umbra striatiile frunzelor
sunt mai putin pronuntate. Nepretentios fatd de conditiile pedoclimatice din zonele ru-
rale si urbane. Pentru o forma decorativa si compacta se recomanda tdieri sistematice de
formare. Recomandat solitar sau pentru formarea grupurilor in amenajarile peisagistice.
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Taxonul/ v A% VI Vil VI IX X XI

decada 2312323 t]2]3]t]2]3][1]2]3]1[2]3]|1]2

Berberis
thunbergii
'Kobold'
Berberis th.
'Erecta’
Berberis th.
'Red Pillar'
Berberis th.
'Silver Pillar'

Figura 4. Spectrul fenologic al cultivarurilor de Berberis thunbergii DC.

Legenda: [ - perioada de dezmugurire ... B - perioada de vegetatie
[1- perioada de inflorire ... M - perioada fructificarii
M- perioada colorarii/caderii frunzelor

Taxonii noi investigati se disting semnificativ dupa indltimea plantei, care a variat
de la 40 cm la Berberis thunbergii 'Kobold' si pand la 136 cm la Berberis thunbergii
'Red Pillar' (Figura 3). Acestia se deosebesc dupa diametrul coroanei, care a fluctuat de
la 45-48 cm (la taxonii B. thunbergii 'Erecta’, B. thunbergii 'Silver Pillar') si pana la 68
cm (la B. thunbergii 'Red Pillar'). Se disting dupa densitatea florilor per lujer de 20 cm
(Figura 3), care a variat de la 17 unitati ( B. thunbergii 'Erecta') pana la 23 de unitati
(B. thunbergii ,Red Pillar’). Cultivarul B. thunbergii 'Erecta' se caracterizeaza prin va-
loare inaltd a randamentului legérii fructelor (90,35%), iar B. thunbergii 'Silver Pillar'
—36,6%, celelalte cultivaruri ocupd o pozitie intermediara dupa acest caracter. Randa-
mentul legarii fructelor coreleaza atat cu biotipul, precum si cu conditiile climatice in
perioada procesului de ontomorfogeneza.

CONCLUZII

Colectia genului Berberis L. din cadrul Gradinii Botanice Nationale (Institut)
»Alexandru Ciubotaru” a fost completata si diversificata cu 24 de taxoni noi cu indici
deosebiti de decorativitate. Toate cultivarurile noi investigate se disting semnificativ
prin urmatorii parametri morfologici:

Inaltimea plantei, care variaza de la 40 cm la Berberis thunbergii "Kobold' pani la
136 cm Berberis thunbergii 'Red Pillar';

Diametrul coroanei, ce variaza de la 45-48 cm (la taxonii B. thunbergii 'Kobold',
B. thunbergii 'Erecta', B. thunbergii 'Silver Pillar') si pana la 68 cm (' B. thunbergii 'Red
Pillar');

Densitatea florilor per lujer de la 17 unitati (B. thunbergii 'Erecta’) pana la 23 de
unitati (B. thunbergii 'Red Pillar'). Cultivarul B. thunbergii 'Erecta’ se caracterizeaza
prin valoare inalta a randamentului legarii fructelor (90,35%), iar B. thunbergii ,Sil-
ver Pillar’ — valoare minima (36,6%), celelalte cultivaruri ocupa o pozitie intermediara
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dupad acest caracter. Randamentul legarii fructelor, precum dimensiunile si masa aces-
tora coreleaza atat cu biotipul, precum si cu conditiile climatice Tn perioada procesului
de ontomorfogeneza.

Arbustii cercetati sunt decorativi primavara timpuriu prin culoarea galbena a flo-
rilor, abundenta nfloririi, densitatea florilor per lujer de 20 cm lungime, precum si la
inceputul verii — prin nuanta foliajului specific de la verde-deschis pana la purpuriu,
forma si marimea habitusului, fructelor, culoarea diversa a fructelor (rosie, rosu-deschi-
sd, rosu-purpurie), abundenta fructificarii, perioada indelungata de inflorire si pastrare
a fructelor pe planta.

Majoritatea taxonilor pot fi utilizati ca plante fructifere, melifere, sursa de materie
prima pentru industria alimentara si farmaceutica.

Introducentii studiati din genul Berberis L. sunt rezistenti la seceta, ger, noxe, boli
si ddunatori, nu cer ingrijiri speciale, doar curdtarea ramurilor deteriorate si taieri de
formare. Se recomanda pentru cultivare in toate raioanele dendrologice ale republicii in
grupuri pure sau in amestec cu alte specii pe gazon, la margini de masive si garduri vii
libere sau tunse, de diferite Tndltimi Tn amenajarile peisagistice.

BIBLIOGRAFIE

1. Iliescu Ana-Felicia. Cultura arborilor si arbustilor ornamentali. Bucuresti. Editura Ceres. 2002. 423
p. ISBN 973-40-0582.

2. Palancean A., Comanici I. Dendrologie (Asortimentul de arbori, arbusti si liane pentru impaduriri si

spatii verzi). Chisinau: Tipografia Centrala. 2009. 519p. ISBN 978-9975-78-727-7.

Jepessbs u kyctapauku CCCP. M.-JI. U3n-so AH CCCP, 1954. T.3. C. 53-71.

4. Meronuka enonornyeckux Hadmonenuit B 0orannueckux cagax CCCP. —bromn. T'BC. AH CCCP.-M.
Hayxa. -1979. - Bein.113. c. 3-8.

w



JOURNAL OF BOTANY VOL. X1V, NR. 1 (24), 2022 59

https://doi.org/10.52240/1857-2367.2022.1(24).08
CZU: 582.852(478)
THE COLLECTION OF MAMMILLARIA HAW. IN THE
“ALEXANDRU CIUBOTARU” NATIONAL BOTANICAL GARDEN
(INSTITUTE)

Natalia TODIRAS, Anton POLEACOV
“Al. Ciubotaru” National Botanical Garden (Institute), Chisinau, Republic of Moldova

Abstract. The article presents the characteristics of the genus Mammillaria Haw. in the light of the
classification proposed by D.Hunt. It also describes the dynamics of development of the collection of rep-
resentatives of the genus Mammillaria in the “Alexandru Ciubotaru” National Botanical Garden (Institute).
The results of the systematization, revision and identification of the species genului Mammillaria from the
collection are presented below.

Keywords: genus Mammillaria, introduction, classification, species identification.

COLECTIA GENULUI MAMMILLARIA HAW. iN GRADINA BOTANICA
NATIONALA (INSTITUT) ,,ALEXANDRU CIUBOTARU”

Rezumat. in articol se analizeaza caracteristicile genului Mammillaria Haw. din punct de vedere al
clasificarii propuse de D. Hunt. Este prezentata dinamica dezvoltarii colectiei de reprezentanti ai genului
Mammillaria in Gradina Botanica Nationala (Institut) ,,Alexandru Ciubotaru”. Sunt reflectate rezultatele
sistematizarii, revizuirii si identificarii speciilor din colectie.

Cuvinte-cheie: genul Mammillaria, introducere, clasificare, identificare.

INTRODUCTION

Mammillaria Haw. is one of the largest genera in the family Cactaceae. Today
there is no consensus among scientists on the number of species in the genus Mammil-
laria. According to The Plant List website, there are 185 species in this genus [6]. Hunt
mentioned 279 species in his classification [5], and Backeberg described 377 species
in his monograph [1]. Most of the species occur in Mexico. Some of them are native
to the southern United States, in the West Indies, Colombia, Venezuela, Guatemala and
Honduras. The typical habitats of Mammillaria are mainly arid steppe and semi-desert
areas with altitudes up to 1000 m [3].

Mammillaria are rather small succulent plants with a wide variety of external
forms, which are characterized by a dimorphic structure of areoles, that is, in Mammil-
laria, the separation of the areole and axilla is completed. The spines are formed at the
apex of the tubercle, and the flowers and lateral shoots at the base of the tubercles — in
the axils. The flowers develop at the top of the shoots and are from 1-2 to 3-4 cm and
sometimes even 7 cm in diameter. The perianths are also characterized by a great diver-
sity of colours, from white, yellow to pink and pinkish-lilac of different intensity. The
fruits are berry-like, of a wide variety of shapes and colours [4].

The fact that the genus Mammillaria combines a large number of plants that are
diverse in their appearance and environmental requirements is a reason why many ex-
perts elaborated different classifications of its species. Some species were separated into
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independent genera, and then again included in the genus Mammillaria. Many research-
ers, including Salm-Dick (1845), Engelmann (1856), K.Schumann (1898) Britton &
Rous (1923), A.Berger (1929), F.Buxbaum (1951-1956), C.Backeberg (1966), D. Hunt
(1987), J. Luthy (1995), worked on the classification of this genus. To date, there is
no single, unanimously accepted taxonomical classification of the genus Mammillaria.
The classifications of Mammillaria developed by C.Bakeberg and D.Hunt are the most
popular in the scientific circles. Hunt’s classification is considered the most modern of
them. This system also has some disadvantages, however, it is simple and clear and was
done taking into account:

- the morphological and biological studies of the cactus family carried out by Pro-
fessor Buxbaum;

- recent studies of the evolutionary development of tuberculate cacti;

- the natural habitat of plants of this genus;

- the discovery of new species and varieties of Mammillaria;

- personal observations and the research on these plants, conducted by the author
for many years, in the botanical garden and in their natural habitat [5].

The main subgroups of the genus Mammillaria according to Hunt’s classification
are presented in Table 1.

Table 1. The main subgroups of the genus Mammillaria

Number
of groups Num-
Genus subgenus N Section | Series | Ne in the ber of
. species
series
Mammilloidia 1 1 2
Ocehmea 2 1 1
Dolichothele 3 1 6
Mammillaria
Cochemiea 4 1 5
Mammillopsis 5 1 1
Mammillaria 6 3 14 1 46 316

MATERIALS AND METHODS

The subjects of our research were the species of the genus Mammillaria available
in the collection of the “xAlexandru Ciubotaru” National Botanical Garden (Institute).
The introduction of representatives of the genus Mammillaria in the NBGI began in
the 70s of the last century. In the first collection, established before 1974, there were
13 species of the subgenus Mammillaria [2]. The dynamics of the development of the
collection of the genus is presented in Table 2.
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Table 2. The dynamics of the development of the collection of the genus Mammillaria
(1970-2020)

Year beos | 1970 | 1980 | 1990 | 2000 | 2010 | 2020

Subgenus number | number | number | number | number | number | number
oftaxa | oftaxa | oftaxa | oftaxa | oftaxa | oftaxa | oftaxa

Mammilloidia - - 1 1 1 1 1
Oehmea - - 1 1 1 1 1
Dolichothele - 4 9 8 8 10 10
Cochemiea - - 1 1 1 0 1
Mammillaria 13 83 174 215 176 180 206

As it can be seen from Table 1, the first 5 subgenera of the genus Mammillar-
ia do not contain a large number of species. Accordingly, the representatives of these
subgenera are not numerous in the collections of the Botanical Garden. The subgenus
Mammiloidia in our collection is represented by M. candida Sch. (Figure 1). Thus, the
only species of the subgenus Mammillopsis is not present in our collection. M. beneckei
Backbg. (Figure 2).

Figure 1. Mammillaria candida Sch. Figure 2. Mammillaria beneckei Backbg.

As a result of research, was transferred from the subgenus Dolichothelia to the
subgenus Oehmea. The subgenus Cochemiea is represented by the species Mammillaria
poselgeri Hidm. (Figure 3). The subgenus Dolichothele is represented in our collection
by 5 of the 6 species mentioned by Hunt, namely: Mammillaria camptotricha Tieg.,
Mammillaria baumii Werd.et Buxb. Mammillaria longimamma Britt.&Rose (Figure 4),
Mammillaria malaleuca Craig., Mammillaria surculosa Buxb.
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Figure 3. Mammillaria poselgeri Hidm Figure 4. Mammillaria longimamma Britt.&Rose

The collection of the subgenus Mammillaria is the largest. It counts over 200 taxa.
This collection has been gradually enriched over the years from various sources. The main
means of enriching the collection were: 1) obtaining seeds and planting material from other
botanical gardens, 2) exchange with amateur cactus growers. Both in the first and in the
second case, errors occurred when identifying the taxa. These errors accumulated over the
years, so that a thorough revision and systematization of the available taxa of this genus
became absolutely necessary in order to clarify the correctness of their names. This became
the goal of our research. For the systematic processing of our collection of cacti of the genus
Mammillaria, we have chosen the classification of this genus proposed by D.R. Hunt (1987).

RESULTS AND DISCUSSIONS

As a result of the research on the identification of species of the genus Mammil-
laria, some species were rejected as not matching the description and the proposed
classification group, or if the description for these species was not found in the literary
sources. Such species were the following: M. strobilina Tieg., M. discolor Haw., M.es-
seriana Bod., M. graesseriana Bod., M. gasterantha Repp., M. inaiae Craig , M. me-
lanocentra Pos., M. obscura Hildm., M. pottsii Mart., M. pyrrhocephala Scheidw. , M.
petterssonii Hidlm., M. scrippsiana (BR.& Rose) Orc., M. stella-de-tabuya Heese, M.
yoloxis Maurilio., M.eschanzieri (Coult). Vpl.non Orc.,non Fric, M. poselgeri Hidlm,
M. purpurascens. Ehrenb., M. hexacantha SD.

Some species, the description of which also did not correspond to Hunt’s classifi-
cation, were identified and renamed. Thus, M. calacantha Tieggel, obtained as a result
of sowing seeds received from Hungary in 2014, was identified as M. albidula Backbg.,
M. crebrispina DC. (the old collection) and M. esseriana Bod were re-identified as M.
compressa DC., (since they are now considered synonyms), for the same reason M.
graesseriana Bod was re-identified as M. columbiana SD. Some species that did not
match the description and the group have been re-identified. So, M. haasi J.Meyran
was identified as M. lanata (Br.e& Rose) Orcutt., M. erectohamata Bod matched the
description of M. crinita DC., M. inaiae Craig was identified as M. gaumeri (Br.& Rose)
Orc., a M. discolor Haw. — as M. orcuttii Bod., M.lanifera Hunt. — as M. rhodantha
Lk. & O. and M. hexacantha SD. — as M. tetracantha SD.non Hook. The unidentified
specimens have also been identified: M. eichlamii Quehl, M.schwartzii (Bod.) Backbg.
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The results of the revision and systematization of the collection of the subgenus
Mammillaria are presented in table 3.

Table 3. The results of the revision and systematization of the collection
of the subgenus Mammillaria

Section Series Group Species
1. Hydrochylus Ancistracanthae Group -
(Figure 5) The flowers are usually Mammillaria
The sap is watery. | large and funnel-shaped, tetrancistra
The seeds are black, | the tube is relatively short;
in dimples. Hook- | the fruit is protruding; the
shaped spines are plant — cylindrical; one
often present or more central spines —
hook-shaped; black seeds.
Group M. guelzowiana Werdem, M. there-
Mammillaria | sae Cutak
guelzowiana
Group -
M.barbata
Group -
Mammillaria
zephyranthoides
Group M. boolii Linds., M. goodrichii
Mammillaria | Scheer, M. mazatlanensis (Reb.)
.grahamii K. Sch. & Gurke , M. sheldonii (Br
& Rose) Bod., M. swinglei (Br. &
Rose) Bod.
Group M. armillata K. Brand., M. frailea-
Mammillaria. | na (BR.& Rose) Bod.
dioica
Stylothelae Group M. bombicina Quehl, M. jaliscana
The flowers are mostly Mfmmillaria | (Br. & Rose) Bod., M.rettigiana
small bell-shaped or bombicina Bod, M. sinistrohamata Bod.
funnel-shaped. The plant -
is spherical or short-cy- Grqup . M. aurihamata Boed., M. bocasang
lindrical, densely covered Mamml{larla. Poselger.,, M. bocasana v. multi-
with relatively thin, soft crinita lanata hort., M. bocasana v rosea
tubercles. One or more hort, M. bocasana v. splendens
central spines are hooked. Reb., M’_ crinita D,C' M. crinita
The seeds are black. subsp. wildii (A. Dietr.) DR Hant,
M. duwei Rogoz.& P.J. Braun, M.
erytrosperma Boed., M hirsuta
Boed., M. knebeliana Boed., M.
monacistrocanta Backbg, M. nana
Backbg., M. pubespina Boed., M.
seideliana Quehl
Group M. oteroi Glass & Foster
Mammillaria.
oteroi
Group M. glassi R.A.Foster
Mammillaria.
glassi
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Proliferae
The flowers are mostly
small, funnel-shaped,

creamy white. The plants

are small, with straight

central spines gradually
turning into radial ones;
the outer radial spines are

hair-like; the plants can

form colonies.

Group
Mammmillaria.
prolifera

M. multiceps subsp. perpusilla
Meinsh., M. pilispina J.A. Purpus,
M. prolifera (Mill.) Haw., M. pro-
lifera (Mill.) Haw v. aculei hort., M.
prolifera v. hatiensis (K.Schum.)
DRHant, M. prolifera v. multiceps
(Salm-Dyck) U. Guzman, M. pro-
lifera v. texana (Engelm.). DR Hant
M. picta v, laui Mmeinshsm.

Group
Mammillaria
gracilis

M. gracilis Pfeift, M. gracilis v.
fragilis (SD.) Berg, M. gracilis v.
mostrosa hort, M. gracilis Pfeiff.
cv Arizona Show hort, M. gracilis
Pfeiff. cv. Oruga hort

Lasiacanthae
The flowers are medi-
um-sized (rarely exceed-
ing 20 mm in length; cen-
tral spines usually absent,
sometimes present in large
numbers, but gradually
turning into radial spines;
the radial spines are very
numerous. The plants are
flattened-globular.

Group
Mammillaria
lasiacantha

Group
Mammillaria
schiedeana

M. carmenae Castaneda, M. carme-
nae Castaneda v. rubrispina hort,
M. plumosa F.A.C. Weber in Bois,
M. schiedeliana Ehrenbg., M. gise-
lae Mart.-Aval.& Glass

Group
Mammillaria
humboldtii

Mammillaria humboldtii Ehrenb.,
M. laui v. desyacantha (DR Hant)
DR Hant

Group
Mammillaria
herrerae

M. luethyi G.S. Hinton, M.
sanchez-mejoradae Rodr. Gonza-
lez

Group
Mammillaria
lenta

Group
Mammillaria
pectinifera

M. solilisoides Backbg.

Sphacelatae
The flowers are medium
sized or small, purple; the
central spines are straight
almost indistinguishable
from radial spines. The
plant is slender, produces
branches. Black seeds.

Group
Mammillaria
sphacelata

M. viperina JA Purpus




JOURNAL OF BOTANY VOL. X1V, NR. 1 (24), 2022

65

Leptocladodae Group -
The flowers are small, Mammillaria
bell-shaped, creamy yel- pottsii
low or purple. The central
spines are straight or Group M. densispina (JM Coult.) Orcutt,
absent. The plants — with |  Mammilaria | M. elongata DC. M. elongata DC.
slender stem, bushy (or elongata v. anguinea (0.) K. Sch., M. elon-
cylindrical). Brown seeds. gata DC vstella-aurata hort, M.
elongata DC v. rufocracea hort, M.
elongata DC v. echinari (DC.) DR
Hant, M. elongata DC cv Cooper
King hort, M. microhelia Wer-
derm, M. microhelia v. microheli-
opsis (Werderm.) Backeb.
Decipiens Group M. decipiens Scheidw., M decipiens
The flowers are small, Mammillaria. |.ssp. camptotricha (Dams) DRHant
whitish, funnel-shaped. decipienes
The central spine is
straight or absent, there
are no more than ten
radial ones. The plants are
spherical and bushy, or
cylindrical. Brown seeds.
2. Subhydrochylus Heterochlorae Group M. diacentra Jacobi, M. ferra-ru-
(Figure 6) The flowers are small, Mammillaria | bra Schmoll.,, M. pringlei Brand.,
The sap is watery purplish-pink or rhodantha M. mundtti K. Sch.
in the tubercles, | creamy-yellow. The fruits
but usually milky | are greenish, light brown
in the stem at the or purple. The central
base. The seeds are | and the radial spines are
brown, in dimples. clearly distinguishable
Sometimes, there in colour and thickness,
are hook-shaped sometimes the radial
spines spines are reduced to bris-
tles or absent. The plants Group M. durispina Bod,. M. kelleria-
are spherical to short Mammillaria |na Schmoll., M. kewensis SD.,
columnar, erect, solitary. polythele M. obconella Scheidw., M. poly-
thele Mart., M. tetracanta SD. non
Hook., M. ingens Backbrg.
Group M. discolor ssp. longispina (Repp.)
Mammillaria |Rogoz.& Plein, M. discolor Haw.
discolor cv. Ginsa Maru hort..
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Polyacanthae
The flowers are very small
or middle-sized, blue, red
or purple. The fruits are
green, light brown or pur-
ple. There are numerous
spines. The central spines
are straight, sometimes
one or several are hooked.

Supertextae
The flowers are small,
purple or yellowish-pink.
The central and radial
spines are clearly distin-
guishable. The central
spines are straight or
curved, sometimes absent.
Radial spines cover the
stem. The tubercles are
small. The plants often
form colonies

Group
Mammillaria
spinosissima

M. bakerdergiana, FG Buchenau,
M. bakerdergiana v. ernestii (Fit-
tkau) Glass & Foster, M. centralip-
lumosa Fittk. M. matudae H Bravo,
M. ernestii Fittcau, M. meyranii
Bravo, M. spinosissima Lem., M.
spinosissima cv albispina hort. M.
spinosissima cv brunespina hort,
M. spinosissima cv. rubrispina
hort, M. spinosissima v. flavida
SD., M. spinosissima v. pilcaensis
(Bravo) DR Hant M. spinosissima
cv. Inpico hort, M. spinosissima cv.
tepoxtlana DR Hant, M. pitcaensis
H. Bravo

Group
Mammillaria
nunenzii

Group
Mammillaria
eriacantha

Group
Mammillaria
supertexta

M. duoformis R.T. Craig & EY
Dawson, M. hamata Lehm., M.
magnifica FG Buchenau, M.
nunenzii (BR. & R.) Orc., M. ne-
ocoronaria Knuth M. recoi (Br. &
R.) Vpl, M. umbrina Ehrenbg.

Mammillaria eriacantha Lk. & O.

M. albilanata Boed. M. albidula
Backbg, M. albilanata Boed. ssp
oxacana M. columbiana DC., M.
columbiana v.bogatensis (Werd)
Dugand, M. conspicua, J.A. Purp.
M. crucigera Mart., M. graess-
neriana Bod., M. dealbata Dietr.
M. dixoanthocentron Backbg., M.
lanata (Br.&R.) Orcutt, M. celsi-
ana Lem., M. haageana Pfeiff., M.
haageana v. conspicua (JAPurpus)
DER Hant, M. haageana v. schmol-
li, (RT Craig) DR Hant, M. mar-
tinezi Backbg., M. pseudoperbella
Quehl, M. ycatanensis (Br.&R)
Orcutt., M. supertexta Mart.,, M.
tlalocii. Repp., M. tlalocii Repp. v.
caespitosa Hort.
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3. Mammillaria
(Galactochylus)
(Figure 7)

The sap is milky in
the tubercles and in
the stem. The seeds
are brown, covered
with a reticulate
pattern

Leucocephalae
The flowers are small pur-
ple, pink or whitish. The
central spines are straight
or curved, the numerous,
white radial spines give
the plant a white appear-
ance. The axillary setae
are often prominent. The
plants are flattened-spher-
ical, with small tubercles.
Dichotomous branching is
often noticed

Group
Mammillaria
geminispina

M. bachmanii Hort. ex Bodeker M.
cadereytensis R T Craig, M. bra-
voae RT Craig, M. quevedoi Sch.,

M. gemenispina Haw., M klissingi-

ana Boed., M. morganiana, Tiegel,

M. parkinsoni Ehrenb., M. hahnia-

na Werderm., M. perbella Hildm.ex

K. Schum., M. rosensis R.T. Craig,

M.woodsii RT Craig

Group
Mammilaria
sempervivi

M formosa Galeotti ex Scheidw.
,M.chinocecefala  J.A.Purpus
M.sempervivi DC., M.microthele
Muelenpf.&Tiegel, M. muehlenn-
fordtii Forst var. nealeana Tieg.

Macrothelae
The flowers are medi-
um-sized, bell-shaped,
purple, cream, rarely
bright yellow. The spines
are sparse but strong,
straight or curved. Axil-
lary setae are absent. The
plants are flattened-spher-
ical to club-cylindrical
with large tubercles. They
usually produce lateral
shoots, or grow solitarily.

Group
Mammillaria.
mammillaris

M.mammillaris (Mor.) Karst., M
flavescens Haw.v.nivosa Link ex
Pfeiff,, M.gaumeri (BR & R.) Or-
cutt

Group
Mammillaria.
heideri

M.applanata Engelm. ,M.heideri
Muehlenpf. ,M.macdougalii Rose
in L.H.Bailey, M.pachycylindrica,
Backbg. M. uncinata Zucc. Ex
Pfeiff.

Group
Mammillaria
petterssoni

Group
Mamilaria
standlei

M. tayloriorum Glass & R. A. Fos-
ter

Group
Mammilaria
sonorensis

M. bocensis R. T. Craig, M. marc-
siana Krainz,

Group
Mammillaria.
compressa

M. compressa DC. v.centralifera,
M.compressa DC. v. longiseta , M.
compressa DC. v. longispina, M.
seitziana Miq., M. orcuitii Boed.

Group
Mammillaria.
magnimamma

M. bucarielensis R.T.Craig , M.
centricirrha Lem. M. centricirrha
Lem. v glauca M. centricirrha
Lem. v recurvata ( Lehm.ex Pfeiff.)
K Schum., M. crocidata Lem., M.
coronata Scheidw. M. gladiata-
Mart., M. magnimmamma DC., M.
magnimamma  v.divergens (DC.)
K.Schum. , M. neumanniana Lem.,
M. pentacantha Pfeiff., M. roseo-
alba Boed., M.vagaspina Craig.
M. zuccariniana (Mart.) Britton &
Rose.

Group
Mammillaria
brandegea

M.glareosa Boed.

Group
Mammillaria.
petrophylla

M. jhonstona (Britton & Rose) Or-
cutt, M. arida Rose ex Quehl M. ev-
ermaniana (Britton & Rose) Orcutt
, M. glareosa Boedeker, M. pacifica
(H.E.Gates) Boed.
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Polyedrae Group M. fischeri Pfeff., M. confusa
The flowers are me- Mammillaria. | (Britton&Rose), M. karwinski-
dium-sized, usually karwinskiana, |ana Mart., M. karwinskiana v.
creamy-yellow with nejapensi (EY Dawson) DRHant,
reddish outer segments, or M. knippelian Quehl, M. viridis
pink or purple. The spines v praelii ( Muehlenpf.)Salm-Dy-
are usually sparse, often ck M. voburnensis Scheer, M.
unequal, the radial spines eichlamii Quehl M. varieaculeata
sometimes are absent. Ax- Buchenau
illary setae conspicuous. Group M. carnea Zucc. ex Pfeiff., M. car-

The plants are spherical Mammillaria. |nea v cirrosa (Salm-Dyck) Gurke,
to short-columnar with polyedra M. polyedra Mart.
tubercles of medium size,

Group M. mystax Mart. ,M. casoi Bravo,

conical. The plants usual- Mammillaria. | M. sartori J.A.Purpus

ly produce side shoots or
mystax

divide dichotomously.

Mammillaria quelzowiana Mammillaria bocasana Mammillaria plumosa Weber
Werdem Poselger. v Rosea

Mammillaria prolifera Haw. Mammillaria humboldtii Ehren. Mammillaria elongata DC.

Figure 5. Images with species from the section Hydrochylus
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Mammillaria pringlei Brand. Mammillaria crucigera Mart. Mammillaria supertexta Mart.

Mammillaria eriacantha Pfeiff. Mammillaria backebergiana
Buchenau

Figure 6. Images with species from the Section Subhydrochylus

Mammillaria geminispinav. noibilis ~ Mammillaria sempervivi DC. Mammillaria simplex Haw.
Backbg.

Mammillaria karwinskiana Mart. Mammillaria compressa DC. Mammillaria mystax Mart.

Figure 7. Images with species from the Section Mammillaria (Galactochylus)
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CONCLUSIONS

As a result of the revision and identification of species, subspecies and varieties
of the genus Mammillaria Haw. in the collection of the NBGI, the following results
were obtained: the subgenus Mammiloidia is represented by 1 species, the subgenus
Oehmea — by 1 species, the subgenus Dolichothelia — by 10 taxa (of which 5 species),
the subgenus Cochemiea — by 1 species, the subgenus Mammillaria — by 202 taxa (of
which 155 species).

Acknowledgement. The research was conducted within the project
20.80009.7007.14 ,, Research on mobilizing plant diversity with ornamental potential

’

for ex situ conservation”.
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IV. LANDSCAPE ARCHITECTURE, ENVIRONMENTAL
PROTECTION
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CARTAREA FUNCTIONALA A SPATIILOR VERZI
DIN ECOSISTEMUL URBAN BALTI

Veronica FLORENTA
Institutul de Ecologie si Geografie, Chisindau, Republica Moldova

Rezumat. Valoarea indispensabild a spatiilor verzi este recent constientizata de omenire, fapt de-
terminat de schimbdrile climatice care sunt din ce in ce mai evidente. Unul din indicatorii care determind
calitatea vietii oamenilor din zonele urbane este prezenta spatiilor verzi. Odata cu reducerea suprafetei si
calitatii acestora, se reduce treptat si calitatea vietii oamenilor. In acest sens, apare necesitatea de a cunoaste
in detaliu starea actuald a spatiilor verzi din zona urbana si de a creste suprafata acestora sub aspect canti-
tativ, dar si a serviciilor oferite sub aspect calitativ. Date despre starea actuala (localizare, suprafata), pot fi
furnizate de catre domeniul cartografic. Cu ajutorul datelor de teledetectie si a datelor OpenStreetMap au
fost identificate functiile spatiilor verzi din categoria folosinta generald din ecosistemul urban Balti. Calita-
tea rezultatului obtinut depinde in mod direct de calitatea datelor plasate pe OpenStreetMap. in rezultat au
fost identificate patru parcuri si doud scuaruri.

Cuvinte-cheie: spatiu verde, teledetectie, cartare functionala.

FUNCTIONAL MAPPING OF GREEN SPACES IN THE BALTI
URBAN ECOSYSTEM

Abstract. People have recently acknowledged the vital value of green spaces, since the climate chan-
ges have become more and more obvious. One of the indicators that determine the quality of life of people
in urban areas is the presence of green spaces. With the reduction of their area and quality, the quality of
people’s lives gradually worsens. Therefore, there is a need to study in detail the current state of green
spaces in the urban zones and to increase their area in terms of quantity, but also of the services provided
by them in terms of quality. Data on the current status (location, area) can be provided by mapping. With
the help of remote sensing data and OpenStreetMap data, the functions of green spaces of the general use
category in Balti urban ecosystems were identified. The quality of the results obtained depends directly on
the quality of the data placed on OpenStreetMap. As a result, four parks and two squares were identified.

Keywords: green space, remote sensing, functional mapping.

INTRODUCERE

Istoric vorbind, odata cu dezvoltarea urbana si suburbana se reduce suprafata spati-
ilor verzi. In acest timp, studiile arata ca spatiile verzi devin fragmentate sau chiar dispar
cu totul. Acest proces, desi este mediatizat si constientizat de omenire, nu este stopat
[15, 17]. Prin imbunatatirea cantitativa si calitativa a spatiilor verzi din mediul urban se
aduc beneficii ecologice si sociale semnificative [13].

Existenta si calitatea spatiilor verzi atat din zonele urbane, cat si din cele rurale este dicta-
ta de nivelul de dezvoltare a societatii, precum si de planul de management aplicat la momentul
respectiv. Astfel, pentru elaborarea unui plan de management, este necesar de a cunoaste n
detalii spatiile verzi din zona urbana, atét sub aspect cantitativ, cat si calitativ [16].
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Evaluarea spatiilor verzi din punct de vedere cantitativ, implicd in primul rand
studii privind: suprafata totala de spatiu verde in zona urband, ponderea suprafetei de
spatiu verde fata de suprafata totald a zonei urbane, suprafata de spatiu verde pe cap
de locuitor [4]; tipurile de vegetatie (arbori, arbusti, floricola si erbacee) [9]. Din punct
de vedere calitativ, spatiile verzi sunt studiate sub aspectul functiilor sociale pe care le
indeplinesc, fiind clasificate in diferite spatii create si organizate de om pentru uz uman,
cum ar fi: spatii verzi de folosinta generala, spatii verzi cu acces limitat, spatii verzi cu
profil specializat, spatii verzi cu functii utilitare, spatii verzi din zonele turistice si de
agrement [6].

In ultima vreme, in privinta infrastructurii spatiilor verzi, dar si in alte domenii
apare necesitatea clara de seturi de date cat mai explicite si in special cu acces des-
chis. In prezent, multe orase din lume, inclusiv si din tar, nu dispun de baze de date
complexe in privinta spatiilor verzi. Lipsa acestui set de date are efect mai putin benefic
pentru locuitorii oraselor din punctul de vedere ,, unde este cel mai apropiat loc pentru
odihna sau pentru joacd in zona care locuiesc? ”, cat si pentru vizitatorii care nu cunosc
locurile care pot fi vizitate. La fel si pentru cei care de fapt gestioneaza acele spatii verzi.
Din perspectiva celor care administreaza spatiile verzi, o baza de date spatiala care Tm-
bina toate datele despre functiile spatiilor verzi, poate servi pentru gestionarea acestora,
furnizand informatii despre nevoile si accesul echitabil al utilizatorilor [12].

Furnizarea acestor seturi de date este realizata de catre domeniul cartografic, care
evolueaza constant valorificand disponibilitatea tot mai mare a imaginilor satelitare de
inalta rezolutie [11].

Majoritatea studiilor despre cartarea spatiilor verzi din punct de vedere cantitativ,
se bazeazi exclusiv pe datele de teledetectie. In ultima vreme, teledetectia este utilizata
din ce in ce mai mult Tn monitorizarea vegetatiei urbane, explorarea apei, schimbarile
de acoperire a terenurilor etc. In privinta cartirii functionale a spatiilor verzi, datele
de teledetectie sunt mai putin utilizate datoritd limitarii pentru identificarea functiilor
atribuite acestora [9].

Prin urmare, scopul acestui studiu a fost de a realiza cartarea functionala a spati-
ilor verzi din ecosistemul urban (EU) Balti. Pentru atingerea acestui scop s-au stabilit
urmadtoarele obiective: (i) identificarea si stabilirea functiilor sociale atribuite spatiilor
verzi din ecosistemul urban Balti si (i) cartarea functionald a spatiilor verzi pe zone
administrative ale ecosistemului urban Balti.

Prezentul articol a fost realizat in cadrul Proiectului: Evaluarea stabilitatii ecosiste-
melor urbane si rurale in scopul asigurarii dezvoltarii durabile 20.80009.7007.11 (2020-
2023). Etapa (an. 2022): ,,Evaluarea impactului antropic asupra mediului si starii de
sandtate a populatiei in ecosistemele urbane si rurale”.

MATERIALE SI METODE

Ecosistemul urban Balti, este situat in Campia stepei a Cuboltei Inferioare, care
face parte din districtul Stepa Baltilor [1] si ocupa o suprafatd administrativa de 7800,6
ha. Teritoriul municipiului Bélti include In componenta sa orasul Balti (4143 ha), satul
Elizaveta (2677 ha) si satul Sadovoe (980 ha) [8].
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Studiul cartarii functionale a spatiilor verzi din ecosistemul urban Balti a fost
structurat in doua etape. Prima etapd a constat 1n stabilirea functiilor atribuite spatiilor
verzi din Replica Moldova in baza actelor legislative in vigoare, iar la etapa a doua, s-a
obtinut setul de date necesar pentru cartarea functionald a spatiilor verzi din ecosistemul
Balti din diferite surse. Posibilitatea obtinerii unei imagini complexe in privinta functii-
lor indeplinite de spatiile verzi este conectarea mai multor surse de date.

Setul de date include harta vegetatiei din EU Balti [2] si harta municipiului Balti
ca unitate analitica de baza.

Harta vegetatiei lemnoase din EU Bilti a fost obtinuta prin calcularea indicelui
normalizat de diferentiere al vegetatiei (INDV), care ne permite sa identificim terito-
riile ocupate de vegetatie si in acelasi timp sa stabilim gradul de sanatate a vegetatiei
(in functie de reflexia luminii in infrarosu apropiat) raportat la un pixel. Valorile acestui
indice sunt incadrate in limitele -1,0 si 1,0 [19].

Harta municipiului Balti include harta zonelor administrative, preluata din Progra-
mul de revitalizare urband al municipiului Balti Etapa I (2019 —2021) [2, 7] si harta uti-
lizérii terenului municipiului Balti, descércata gratuit de pe OpenStreetMap (OSM) [18].
OpenStreetMap este un proiect colectiv cu acces deschis, care isi propune sa creeze o baza
de date geospatiala a Intregii lumi [14]. Ambele harti au fost supuse prelucrarii. Harta zo-
nelor administrative a fost georeferentiata si vectorizata in programul Qgis, iar harta utili-
zarii terenului municipiului Balti a fost supusa parcelarii in functie de utilizarea terenului
pe baza datelor atasate stratului descarcat de pe OpenStreetMap. Calitatea rezultatului
obtinut depinde in mod direct de calitatea datelor plasate pe OpenStreetMap.

De pe harta vegetatiei lemnoase din EU Balti au fost extrase teritoriile ocupate
de vegetatie, dupa care au fost analizate pentru a calcula procentul spatiilor verzi in
functie de zond administrativa. Prin combinarea hartii vegetatiei din EU Balti cu harta
municipiului Balti, au fost identificate spatiile verzi, dupa care au fost stabilite functiile
pe care le indeplinesc.

REZULTATE SI DISCUTII

Spatiile verzi din zonele urbane influenteaza in mod direct calitatea vietii umane
sub mai multe aspecte [10]. Beneficiile furnizate oamenilor sunt direct proportionale cu
cantitatea si calitatea acestor zone, precum si de accesul liber. In afard de serviciile de
mediu si ecologice, spatiile verzi ofera societatii umane beneficii sociale si psihologice.
Cele mai apreciate caracteristici asociate cu locurile preferate au fost: linistea, senzatia
de a fi intr-o padure si naturaletea.

Pentru a stabili functiile sociale atribuite spatiilor verzi, a fost consultata legislatia
in vigoare. Astfel, conform articolului 2 din Legea nr. 591 din 23.09.1999 cu privire
la spatiile verzi ale localitatilor urbane si rurale, notiunea de spatiu verde, reprezinta
un ,,sistem armonizat arhitectural, format din elemente ale complexelor peisagistice
intravilane si extravilane ale localitatilor urbane si rurale (peisaje naturale, constructii
rutiere, horticole, locative), important din punct de vedere estetic, biologic si ecologic,
care include, de reguld, o comunitate de vegetatie (lemnoasd, arborescentd, arbustiva,
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floricold si erbacee) si animale” [6]. Insd, nu face parte din spatiile verzi vegetatia
inclusa in fondul forestier, zonele si fasiile de protectie a apelor raurilor si bazinelor
de apa, perdelele de protectie amplasate pe terenurile cu destinatie agricold, perdelele
de protectie si plantatiile de arbori si arbusti situate de-a lungul cailor de comunicatie,
fondul ariilor naturale protejate de stat, zonele de protectie ale statiilor si posturilor hi-
drometeorologice si ale prizelor de apa [6].

La randul lor, dupa functia sociald pe care o indeplinesc, spatiile verzi se clasifica
in cinci categorii (spatii verzi de folosinta generala, spatii verzi cu acces limitat, spatii
verzi cu profil specializat, spatii verzi cu functii utilitare, spatii verzi din zonele turistice
si de agrement). In tabelul 1 sunt redate categoriile si respectiv subcategoriile de spatii
verzi, clasificate dupa functia sociald pe care o indeplinesc conform Legii nr. 591 din
23.09.1999 cu privire la spatiile verzi ale localitatilor urbane si rurale [6].

Tabelul 1. Clasificarea spatiilor verzi dupa functii si modul de folosinta [6]

Categorii Subcategorii

scuaruri

gradini

spatii verzi de folosintd generald |parcuri

paduri-parc

spatii verzi din cuprinsul arterelor de circulatie

parcuri sportive

spatii verzi de pe langa institutiile prescolare,
de Invatamant si de cercetari stiintifice

. . - spatii verzi de pe langa institutiile sanitare si curative
spatii verzi cu acces limitat

spatii verzi pentru recreerea copiilor si tineretului

spatii verzi din incinta Intreprinderilor si din zonele
de protectie ale acestora

spatii verzi de pe langa locuinte

gradini botanice

gradini dendrologice

gradini si parcuri zoologice

spatii verzi cu profil specializat - —
parcuri pentru expozitil

gradini de trandafiri, liliac, plante alpine etc.

plantatii in cimitire

plantatii pentru consolidarea terenurilor

spatii verzi cu functii utilitare | plantatii de protectie a surselor de ap

plantatii de protectie contra incendiilor

spatii verzi din zonele turistice si
de agrement
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Clasificarea data este ,, piatra de temelie ” pentru elaborarea planului de management
a spatiilor verzi ale localitatilor urbane gi rurale de pe teritoriul Republicii Moldova.

Conform studiului realizat de Petru Cocirta [4], suprafata spatiilor verzi din EU
Balti constituie 753,5 ha. Dupa modul de folosinta, prevaleaza spatiile verzi cu functii
utilitare (58%), urmate de cele cu acces limitat (24%), de spatiile verzi de folosinta
generala (11%) si cele cu profil specializat (7%). Spatii verzi din zonele turistice si de
agrement nu sunt. Repartitia suprafetei spatiilor verzi din EU Balti pe categorii este
prezentata in figura 1.

440 ha (58%)

450
400
350
N 180,5 ha
250 (24%)
200 81.2. ha 51,8 ha
150 11% (7%)
100 0 ha
50
A
de folosinta cu acces cu profil cu functii din zonele
generald limitat specializat utilitare turistice si de
agrement

Figura 1. Repartitia suprafetei spatiilor verzi pe categorii [4]

In dinamici, se observi o scidere a suprafetei spatiilor verzi din anul 2009 pana in
anul 2019, de la 755,0 ha la 753,4 ha [4].

Potrivit unor surse [4, 7, 8], spatiile verzi, apar doar sub forma de date generalizate,
fara a se prezenta harta acestora. Existenta unei harti a spatiilor verzi cu acces deschis
este binevenitd nu doar pentru rezidentii EU Balti, dar si pentru vizitatori.

Se considera, totusi, ca spatiile verzi din categoria de folosinta generald au o im-
portanta strategica pentru calitatea vietii societdtii noastre, care este intr-un proces in-
tensiv de urbanizare [10].

Din punct de vedere administrativ, oragul Balti (Figura 2) este divizat 1n sapte
zone si anume: Centru, Autogara, Pamanteni, Slobozia, Dacia, Molodovo si Baltiul
Nou [2, 7].
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Figura 2. Harta municipiului Balti [7, 18]

Aceste sapte zone ale municipiului Balti (Figura 3), difera intre ele sub mai multe
aspecte cum ar fi: suprafata, infrastructura, numarul de locuitori, transportul public,
numarul de blocuri de locuit cu trei si mai multe niveluri, s.a. [7].
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Figura 3. Suprafata zonelor orasului Bélti [7]
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Potrivit datelor din cadastrul funciar [5], gradul de impdadurire a municipiului
Bilti este de 9,5%. Comparand datele obtinute in urma cartarii vegetatiei prin utilizarea
INDVI si cele preluate din cadastrul funciar se constata cd procentul vegetatiei lemnoa-
se pe teritoriul EU Balti este mai mare cu aproximativ 10% fata de datele cadastrale.
Aceasta diferentd se explica prin prezenta vegetatiei lemnoase de pe terenurile private,
curtile caselor de locuit etc. (Figura 4).

Wt

{ronai ‘I' /

[l | Cobrogea Veche
: Dobrogea Noua

Corlateni || Singurent

Cemrul ™=
de mstruire
ol Beigdeil
1 de Infonterie
Matonz o

~Moldsa™

Legenda:

Plrliga
D EU Biil{i - zone administrative
- vegetatla lemnoasa

OpenStreethap

| - J Orteahriscos

Figura 4. Vegetatia lemnoasa din EU Balti

Desi a fost o provocare de a realiza cartarea functionald a spatiilor verzi din EU
Balti, aceasta a fost realizatd in cazul dat doar pentru spatiile verzi din categoria de
folosinta generala: scuaruri, gradini, parcuri, paduri-parc si spatii verzi din cuprinsul
arterelor de circulatie. Identificarea spatiilor verzi de folosinta generala a fost posibi-
la prin combinarea datelor de teledetectie (harta vegetatiei lemnoase) cu datele Open-
StreetMap. Distinctia dintre spatiile verzi a fost realizatd pe baza parcelelor de utilizare
a terenurilor derivate din datele OSM.

In rezultat, au fost identificate patru parcuri, doua scuaruri si spatiile verzi din
cuprinsul arterelor de circulatie. Prin urmare, nu au fost identificate gradini si pa-
duri-parc. Facand o distributie a acestora pe zone administrative, se constata ca zonele
Dacia, Slobozia, Autogara, Molodovo si Baltiul Nou nu dispun de parcuri si scuaruri.
Din datele rezultate, se constata ca la capitolul spatiile verzi din categoria de folosinta
generald, 1n special parcuri si scuaruri cu acces deschis, EU Balti are o structura slaba.
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Figura 5. Spatiile verzi din categoria de folosintd generala din EU Balti

In zona administrativa Centru, fiind considerata zona istoricd a municipiului Balti,
sunt doud parcuri (parcul Central si parcul Andries) si doud scuaruri (scuarul Clasicilor
si scuarul ,,Taras Sevcenco”). In zona administrativd Pamanteni, la fel sunt doua par-
curi: parcul Episcopiei si parcul Victoriei.

Aceste spatii verzi sunt cu acces deschis si oferd rezidentilor acestui ecosistem
urban pe langa serviciile importante de mediu (purificarea aerului si a apei, filtrarea van-
tului si a zgomotului sau stabilizarea microclimatului) si functii sociale si psihologice.

CONCLUZII

Procesul rapid de urbanizare necontrolat duce la pierderea spatiilor verzi din eco-
sistemele urbane, ceea ce influenteaza negativ si Tn mod direct asupra populatiei acestu-
ia. In acest sens, apare necesitatea de a fi intreprinse masuri pentru mentinerea si extin-
derea suprafetelor spatiilor verzi. In Republica Moldova acest deziderat este stabilit prin
Legeanr. 591 din 23.09.1999 cu privire la spatiile verzi ale localitatilor urbane si rurale.

Cunoasterea in detaliu sub aspect cantitativ si calitativ despre spatiile verzi ne
asigurd conditii 1n luarea deciziilor corecte pentru asigurarea bunastarii populatiei din
zonele urbane. Acest lucru poate fi asigurat prin cartarea functionala a spatiilor verzi
sau alte aspecte.

A fost testatd cartarea functionald a spatiilor verzi prin combinarea datelor de
teledetectie si a datelor OpenStreetMap pentru a identifica functiile spatiilor verzi din
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EU Balti. Astfel, ca test, au fost identificate spatiile verzi din categoria de folosinta
generald. Prin urmare, se constata o structurd slaba sub acest aspect, lipsind parcurile
cu acces deschis in unele zone administrative (Dacia, Slobozia, Autogara, Molodovo
si Baltiul Nou).
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V. SCIENTIFIC CHRONIC

O VIATA CONSACRATA CIUPERCILOR
STEFAN MANIC la a 75-a aniversare

Ion ROSCA, Valentina CANTEMIR

Stefan Manic s-a nascut la 22 martie 1947 intr-o fa-
milie de gospodari, in satul Stolniceni, raionul Hincesti,
sat, agezat la margine de codru. A mostenit dragostea
fatd de naturd de la parinti, fapt ce l-a determinat mai
tarziu sa devind student la facultatea de Biologie si Chi-
mie a Institutului Pedagogic de Stat din Tiraspol (1965).

Din primii ani de facultate, manifestand interes de-
osebit pentru cercetare, este invitat si participd in cadrul
expeditiilor de colectare a materialului paleobotanic, or-
ganizate de asistentii Catedrei de Botanica, actualmente
regretatii academicianul Andrei Negru si doctorul habilitat
Ana Stefarta, impreuna adunand o bogata colectie de plante /|
fosile, materiale care au servit ulterior ca baza la cercetarea
florei sarmatiene din imprejurimile satului Bursuc (r-nul Camenca), rezultatele fiind expuse
in doud monografii de valoare. Dupa absolvirea facultatii lucreaza un an in calitate de profe-
sor de biologie si chimie in scoala din satul natal, apoi un an face serviciul militar.

In anul 1972 este angajat in Laboratorul de Flora si Geobotanica al Gradinii Bota-
nice a ASM. In perioada anilor 1972-1976, impreuna cu colegii sii Andrei Negru si Ana
Stefarta intreprind numeroase expeditii de colectare a materialului paleobotanic, timp in
care dl Manic se specializeaza in cercetarea lemnului fosil. In anul 1976 apare prima sa
lucrare stiintifica in acest domeniu cu titlul ,,006 ocrarkax Glyptostrobus Endl. (Taxodi-
aceae) U3 IOHTHYECKHX OTIOKEHHMH fora Ykpauusr”. In acelasi an Laboratorul de Flora
si Geobotanica este reorganizat, iar dl Manic este transferat in grupul de studiu al plan-
telor inferioare §i i se aproba tema tezei de doctorat ,,llInsmounsie rpuOb MonaBun”,
o directie noua, de pionierat in cercetarea fungilor.

Aflandu-se 1n Institutul de Botanicd din Sankt-Petersburg, unul dintre cele mai
dotate si prestigioase centre stiintifice, in primii doi ani de cercetare 1977-78 inventari-
aza circa 150 specii de macromicete, pe care le include in lucrarea ,,I puboBoii cocras
arapukoBbIxX rpu0oB LlenTpanbHoii yactn Monnasun”. Cu aceastd lucrare participa la
concursul tinerilor savanti si devine laureat al premiului II, acordat de Prezidiul Acade-
miei de Stiinte a Republicii Moldova.

Sub conducerea vestitului agaricolog, Boris Vasilicov, finalizeaza lucrarea de doc-
torat si in 1982 sustine teza de doctor in stiinte biologice, in care prezinta circa 300 de
specii noi de macromicete pentru teritoriul R. Moldova. Ca rezultat al cercetarilor de
teren, aduna o colectie impunatoare de macromicete - Fungariu, ce enumera peste 2500
de esantioane, care §i astazi se pastreaza in Herbarul Gradinii Botanice Nationale.
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Paralel cu activitatea stiintifica din cadrul Laboratorului de Flora si Geobotanica,
participa activ la constructia Gradinii Botanice si impreuna cu colegii de laborator par-
ticipa la fondarea sectorului expozitional ,,Flora Moldovei” pe principiul tipologic al
padurilor din Moldova.

In 1990, prin concurs obtine functia de director al Rezervatiei stiintifice ,,Codru”
unde activeaza pana in a. 2014. Chiar de la inceputul activitatii sale in calitate de mana-
ger a intalnit probleme stringente atat de ordin organizatoric, cat si stiintific, problema
cadrelor. Avand Tnsa o experienta bogata, obtinuta in cadrul Gradinii Botanice, dl Manic
in timp rezolva aceastd problema — sprijind pregatirea a 4 doctori si un doctor habilitat
in stiinte biologice care au sustinut cu succes tezele.

In calitate de director, domnia sa, in decursul anilor 1991-1995, prin concursul
colaboratorilor Gradinii Botanice a ASM, a initiat si dirijat cercetarile floristice de in-
ventariere (secundard), stabilind o precizare a componentei floristice a comunitatilor
vegetale din rezervatie, de asemenea, pentru prima datd a fost efectuatd inventarierea
florei si faunei in zona strict protejata. In scopul studierii dinamicii dezvoltarii inveli-
sului vegetal din principalele tipuri de padure ale rezervatiei a fost organizata o retea de
terenuri stationare.

Remarcabil este faptul, ca la fiecare 5 ani, incepand cu anul 1996, in rezervatie au
fost organizate 4 Simpozioane Internationale cu genericul ,,Rezervatia stiintifica ,,Co-
drii”: Realizari, probleme, perspective”, cu editarea de culegeri ale materialelor, Tnsu-
mand peste 400 de lucrari stiintifice.

In atentia directorului rezervatiei in permanenta s-a aflat Muzeul naturii, care a fost
modernizat si completat cu noi exponate din peisajul rezervatiei, iar in 2005 lanseaza o
noua conceptie de organizare a acestuia si obtine statutul de Muzeu National. A diriguit
fondarea unei colectii de plante erborizate, inregistrate pe teritoriul rezervatiei, comple-
tatd in permanenta cu exsicate noi.

Fiind un manager de exceptie, dl Manic, in perioada dezvoltarii sistemelor infor-
mationale constientizeaza necesitatea cunoasterii si utilizarii de catre personal a tehno-
logiilor informationale moderne. Astfel, doteaza salile institutiei cu 10 calculatoare. Au
fost reutilate atelierele de botanica si zoologie cu toate cele necesare pentru desfasurarea
intrunirilor, conferintelor stiingifice, lucrarilor practice cu elevii si studentii institutiilor
de profil din republica. in cadrul rezervatiei a facut posibild amenajarea a unei cantine
si a unui hotel pentru vizitatori. Ca rezultat al acestor actiuni organizatorice, Rezervatia
stiintifica ,,Codru” colaboreaza cu institutiile de profil din R. Moldova, anual in rezer-
vatie zeci de studenti desfagoara practica de teren si isi realizeaza lucrarile de licenta.

Asa a voit soarta, la finele anului 2014 dl Manic se reintoarce in Gradina Botanica
a ASM, laboratorul Flora spontana si Herbar ,,A. Negru”, in locul de unde a pornit ca-
riera sa stiintifica.

Tema abordata de autor vizeaza diversitatea taxonomica a macromicetelor, cer-
cetatd in decursul a peste patru decenii (1976-2022), sub diverse aspecte, in scopul
elaborarii unei strategii durabile de valorificare eficienta si rationala a acesteia si pentru
o conservare mai eficientd a genofondului biosferei actuale.

Reuseste sa realizeze o generalizare a cercetarilor efectuate privitor la macromi-
cete si in vara anului 2015 sustine teza de doctor habilitat in stiinte biologice cu tema:
,Macromicetele din ecosistemele Republicii Moldova”. Ca rezultat stabileste compo-
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nenta taxonomica a macromicetelor Republicii Moldova care include 836 de taxoni ce
apartin la 227 genuri, 81 familii, 26 ordine, 8 clase, incadrate 1n 3 filumuri si 2 regnuri:
Fungi si Protozoa. Pentru toate speciile evidentiate sunt stabilite particularitatile lor
biologice si ecologice.

Studiul realizat reflectd situatia actuala a micobiotei din republica si face posibila
elaborarea unor recomandari de optimizare a conservarii biodiversitatii n acest terito-
riu. Pentru editia a treia a Cartii Rosii au fost propuse si acceptate de Comitetul National
al Cartii Rosii 15 specii de macromicete cu risc inalt de periclitare, care necesitd ca
organele de resort (Agentia ,,Moldsilva” impreuna cu Ministerul Mediului) sa elaboreze
un proiect de masuri pentru protejarea lor, dar si a speciilor comestibile prin limitarea
cantitatilor colectate.

Rezultatele obtinute de catre autor, extind considerabil cunostintele despre diver-
sitatea biologica a teritoriului Republicii Moldova si reprezintd o contributie semnifica-
tiva in evaluarea si stabilirea taxonomica a lumii Fungilor si a punctului initial pentru
cercetarile viitoare.

In perspectiva apropiati, rezultatele cercetirilor, efectuate de o viatd, de micologul
St. Manic, se vor incununa intr-un volum de carte, consacrat macromicetelor, ce va
completa seria monografica ,,Flora Basarabiei” in 6 volume.

Domnul Manic este autor a peste 90 lucrari stiintifice, inclusiv 11 monografii; Pre-
sedinte al Societatii Micologilor si Societatii de Botanica din R. Moldova. Pentru munca
prodigioasa de cercetare si conservare a biodiversitatii a fost apreciat cu urmatoarele
distinctii: laureat al Premiului II, acordat tinerilor savanti ai Academiei de Stiinte din
Moldova; Medalia jubiliara ,,60 ani ai Academiei de Stiinte din Moldova; Diploma de
onoare a Academiei de Stiinte din Moldova; Medalia ”Meritul civic”; Titlul onorific
”Om emerit”’; Medalia ,,Dimitrie Cantemir,, a ASM; Laureat al Premiului ASM ,,Ilie
Untila” si ,,Boris Melnic”.

Cu ocazia jubileului, dle Manic, Va dorim multa sanatate si noi performante stiin-
tifice ITn munca nobila de sporire a tezaurului intelectual national.

La Multi Ani!
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PROFESORUL PETRU CUZA LA A 60-A ANIVERSARE
Gheorghe POSTOLACHE!, Alexandru DASCALIUC?, Mihai MIRZA?

!Grddina Botanica Nationala (Institut) ,,Al. Ciubotaru”
Institutul de Genetica, Fiziologie si Protectie a Plantelor
SUniversitatea de Stat din Moldova

Profesorul Petru Cuza este apreciat de comunitatea
academica pentru realizarile stiintifice valoroase efectua-
te in domeniul silviculturii, botanicii, ecologiei si conser-
varii biodiversitatii.

S-a ndscut la 27 iunie 1962 intr-o familie de inte-
lectuali din or. Calarasi. Dupa absolvirea scolii medii in
1979 a studiat la Facultatea de silviculturd a Institutului
Silvo-tehnic din or. Voronej (Rusia). in 2015, Institutul a
obtinut statutul de universitate si a fost redenumit Uni-
versitatea de Stat de Inginerie Forestiera Voronezh, G. F.
Morozov.

Activitatea profesionala Petru Cuza o Incepe in
functia de inginer pentru culturi forestiere, iar apoi in-
giner silvic sef la Intreprinderea pentru Silviculturd Un-
gheni. Intre anii 1990-1993 este doctorand in Laboratorul Geobotanica si Silvicultura
din Gradina Botanica (Institut) a Academiei de Stiinte a Moldovei. in anul 1994 sustine
teza de doctor in stiinte biologice, iar in anul 2011 sustine teza de doctor habilitat in
stiinte biologice cu titlul: Particularitatile populationale si morfo-fiziologice ale speci-
ilor de stejar si rolul lor in mentinerea fitocenozelor forestiere in Republica Moldova.

Din 1994, activeaza in functie de cercetator stiintific superior si coordonator la In-
stitutul National de Ecologie (1994-1999), apoi director adjunct pe stiinta in Rezervatia
Stiintifica ,,Plaiul Fagului” (1999-2008). intre anii 2012-2016 este director al Institutu-
lui de Ecologie si Geografie a ASM. Din 2016, pana in prezent, este profesor universitar
la Universitatea de Stat din Moldova.

Profesorul Petru Cuza a participat la 10 proiecte stiintifice, inclusiv 2 proiecte in-
stituionale, 7 proiecte de grant si 1 proiect editorial.

In baza cercetarilor stiintifice autorul a evidentiat legitatile in manifestarea varia-
bilitatii fenotipice a caracterelor frunzelor, organelor generative, trunchiului si coroanei
la arbori in populatiile speciilor de stejar. In studierea stejarului pedunculat (Quercus ro-
bur L.) a utilizat o metodologie moderna de separare a diferitelor forme de variabilitate

in variabilitatea fenotipica totala. Cercetatorul a demonstrat ca, caracterele indivizilor
se disting printr-un grad specific de variabilitate in interiorul populatiilor naturale si ca
insusirile morfologice, fenologice si fiziologice ale arborilor seminceri sunt mostenite
de catre descendenti. Urmare a analizei structurii morfologice ale frunzelor si organelor
generative la stejarul pedunculat autorul a evidentiat strategiile adaptive ale populatiilor
pentru expansiunea in zone cu conditii climaterice diferite. Savantul a demonstrat ca in
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spatiul sau de raspandire pe teritoriul R. Moldova stejarul pufos (Quercus pubescens
Willd.) este constituit dintr-un sir de populatii locale specifice din punctul de vedere al
morfologiei frunzelor. Gradul inalt de asemanare morfologica a frunzelor prelevate din
populatiile naturale l-au determinat sa conchida ca actualele arborete razlete de stejar
pufos in trecutul apropiat formau paduri de Intinderi mai vaste.

In comun cu profesorul Al. Dascaliuc autorul a elaborat o metodologie originala
de apreciere a termotolerantei genotipurilor si speciilor de stejar in baza determinarii
actiunii diferitelor temperaturi inalte asupra integralitatii si functionalitdtii structurilor
celulare ale tesuturilor frunzelor. De asemenea, de catre autor a fost cercetata termotole-
ranta speciilor de stejar prin aplicarea metodei de fluorescenta a clorofilei, care a permis
determinarea specificului reactiei fotosistemului II la actiunea socului termic. Aceste
novatii stiintifice i-au oferit posibilitatea de a aprecia rezistenta intrinseca si capacitatea
adaptiva a speciilor de stejar raspandite in Republica Moldova la actiunea temperaturi-
lor inalte.

In baza cercetarilor stiintifice efectuate profesorul P. Cuza a elaborat si a implementat
un sir de recomandari stiintifico-practice pentru domeniul silvic, cum sunt: Recomanddri
privind crearea bazelor seminologice in fondul forestier de stat din Republica Moldova
(2004), Recomandari privind reconstructia ecologicd a arboretelor (2017).

Incepand cu anul 1994, profesorul P. Cuza in comun cu profesorul Gh. Postolache,
inginerii silvici A. Galusca si V. Schirca au implementat in Rezervatia Stiintifica ,,Plaiul
Fagului” rezultatele stiintifico-practice a lucrarilor de reconstructie ecologica in arbore-
tele destructurate si degradate prin aplicarea tratamentelor silvo-tehnice cu regenerare
sub masiv de padure (taieri succesive si progresive). In primii ani, lucrarile respective
au fost efectuate pe o suprafatd de 28,3 ha, iar 1n anii care au urmat acestea sau extins.

Pe parcursul activitatii sale stiintifice profesorul Petru Cuza a publicat 170 de lu-
crari stiintifice, inclusiv 3 monografii, 2 brosuri, 3 materiale didactice si un numar im-
punator de articole stiintifice in reviste de prestigiu. Rezultatele cercetarilor stiintifice
au fost publicate in reviste si culegeri internationale, cum ar fi: JlecoBenenue si Jlecnoit
s)kypHan din Rusia, Revista padurilor, Bucovina Forestiera, Revista de silvicultura si
cinegetica, Contributii botanice, Buletinul Gradinii Botanice lasi, Acta botanica din Ro-
mania, SCIREA Journal of biology, Beijing, Forests in transition: The of research and
higher education in developing national forest programmes in countries with economies
in transition, Japan. Publicatiile sunt citate de 240 autori din tara si de peste hotare.

A pregitit 2 doctori in stiinte biologice in domeniul botanicii si a condus un numar
mare de lucrari de licenta si de master.

In lucrarea monografica Natura Rezervatiei ,,Plaiul Fagului” (2005), este mode-
rator si autor a unui capitol Starea padurii si reconstructia ecologica a arboretelor de-
gradate. In acest capitol autorul defineste conceptul de reconstructie ecologica a arbore-
telor deteriorare, prezinta dinamica modificarii starii de sanatate a arboretelor reflectate
de monitoringul forestier, descrie particularitatile tehnologice ale primelor lucrari de
reconstructie ecologica aplicate in rezervatie, analizeaza culturile experimentale de go-
run instalate sub masivul arboretului total derivat de carpen.

In monografia Cercetarea ecosistemelor forestiere din Rezervatia ,,Plaiul Fagu-
Iui” (2007) abordeaza problematica structurii, modului de organizare si functionare a
ecosistemelor forestiere, a capacitatii lor de autoreglare si autoconservare. In lucrare
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padurea este conceputa ca fenomen ecosistemic, este tratata problema constituirii struc-
turilor complexe ale arboretelor pentru mentinerea diversitatii forestiere.

Monografia de pionierat, ineditd si valoroasa, Instalarea si mentinerea speciilor
de stejar (aspecte teoretice §i practice) (2017) analizeaza rezultatele autorului si datele
literaturii de specialitate referitoare la particularitatile biologice si abordarile tehnologi-
ce In valorificarea potentialului genetic si ecologic al speciilor de stejar, raspandite in re-
frunzei, organelor generative, a parametrilor dendrometrici ai arborilor a facut posibila
evidentierea succesiunilor adaptive ale populatiilor naturale de-a lungul gradientului fi-
zico-geografic. Au fost propuse si descrise zonele de recoltare si utilizare a materialelor
forestiere de reproducere a speciilor de stejar. O atentie deosebita a fost acordata proce-
deelor de instalare si particularitatilor de crestere a puietilor, de mentinere a diversitagii
genetice a speciilor de stejar in culturile forestiere.

De o importanta teoretica si practica deosebita sunt culturile experimentale de
stejar pedunculat si gorun instalate de cercetator pe lotul experimental din rezervatia
,,Plaiul Fagului”. Fiind pasionat de neasemuita frumusete a naturii profesorul P. Cuza in
primdvara anilor 2002-2004 a instituit un sir de culturi forestiere experimentale pentru
a le studia si a intelege legitatile potrivit carora cresc si se dezvolta arboretele. Cert este
faptul ca fiecare experiment este unic in felul sau si trateaza anumite aspecte ale parti-
cularitatilor bioecologice ale speciilor de stejar. Pe lotul experimental au fost instituite:

Culturi experimentale de stejar pedunculat (Quercus robur) provenite din sema-
ndturi executate toamna si primdvara. Din experienta practica, posedand cunostinte
despre faptul ca plantarea stejarului pedunculat inhiba cresterea puietilor in primii ani
de viata, autorul si-a pus drept scop sa aprecieze influenta perioadei de semanat asupra
ritmului de crestere a puietilor. Ghinda pregatita prin stratificare Th amestec cu rumegus
de lemn si semanata primavara devreme a dat nastere la puieti care au crescut semnifi-
cativ mai repede, in comparatie cu cei rezultati din ghinda semanata toamna. Inchiderea
mai timpurie a starii de masiv in seméanaturile de primavara a fost un rezultat care l-a
determinat pe autor sa declare ca aceasta operatie tehnologica sporeste eficienta aplica-
rii lucrarilor de ingrijire a puietilor in primii ani de viata.

Culturi experimentale de stejar pedunculat (Quercus robur) provenite din ghin-
da recoltatii de la arborii din interiorul padurii si lizierd. In studiile timpurii, cerce-
tatorul a elucidat particularitatile in manifestarea variabilitatii populationale la stejarul
pedunculat dupa caracterele frunzei. Mai tarziu, a pus 1n aplicare visul fervent referitor
la conservarea diversitatii genetice la stejar. Intr-un moment de desfitare intelectuala
a punctat conceptul unui experiment ambitios care punea in aplicare modul in care se
transmit prin ereditate caracterele dendrometrice ale arborilor mama de stejar peduncu-
lat la descendenti. In acest sens, a creat culturi experimentale pentru a aprecia influenta
particularitatilor de crestere a puietilor proveniti din ghinda recoltata din interiorul ma-
sivului forestier si de pe liziera. Deoarece ritmul de crestere si vigoarea descendentilor
obtinuti din ghinda recoltatda de la stejarii de pe liziera a fost intrucatva mai scazuta,
comparativ cu cea specifica puietilor din interiorul masivului forestier, autorul a reco-
mandat ca recoltarea ghindei sé se efectueze de la stejarii mama care cresc in interiorul
arboretului. Dupd cum sustine profesorul P. Cuza, daca este necesar, se pot executa se-
manaturi cu ghinda provenita de la arborii solitari, cu conditia ca 1n viitor sa fie selectati
si mentinuti In arboret numai exemplarele viguroase.
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Culturi comparative de stejar pedunculat (Quercus robur) de provenienta ecolo-
gica diferitd. Fara sa-si epateze studiile de teren, infiinteaza culturi comparative pentru
a aprecia influenta Insusirilor ereditare ale genotipurilor stejarului pedunculat din arbo-
retele de origine asupra performantei de crestere si specificul termotolerantei descen-
dentilor In vederea concretizarii si utilizarii rationale a materialelor forestiere de repro-
ducere in diferite zone ecologice a republicii. Autorul a demonstrat ca arborii provenifi
din zona de nord, comparativ cu cei de provenienta locala si sudica se caracterizeaza
prin performanta de crestere si capacitate de adaptare avansata in conditiile de mediu
din Rezervatia ,,Plaiul Fagului”.

Culturi experimentale de gorun (Quercus petraea), executate in tablii cu desime
de plantare diferitd, sub masiv de pddure. Constient de responsabilitatea pentru viitorul
padurii, savantul si-a concentrat eforturile pentru revenirea la structura si compozitia
adecvata in raport cu specificul conditiilor stationale a arboretelor derivate, argumen-
teaza necesitatea instalarii speciilor valoroase sub masivul arboretelor cultural necores-
punzétoare. Pentru realizarea acestui obiectiv, a instituit culturi experimentale pentru
a elucida influenta desimii de plantare si a efectelor transplantarii asupra ritmului de
crestere a puietilor de gorun sub masivul unui carpinet din teritoriul rezervatiei. Anali-
zand dinamica de crestere a culturilor, cercetatorul a demonstrat ca se inhiba cresterea
puietilor de gorun plantati la o distant dintre ei care este mai mica decat 1 metru. In
baza acestor rezultate, a propus ca distanta initiala de plantare in interiorul tabliilor a
puietilor de gorun sa depaseasca aceasta spatiere. Urmare a studiilor efectuate, a stabi-
lit ca transplantarea este operatiune tehnica care afecteaza grav regenerarea sistemului
radicular a puietilor de gorun si implicit ritmul lor de crestere. La solicitarea Agentiei
,»Moldsilva”, generalizeaza rezultatele obtinute si le prezinta cu titlul de Recomandari
privind reconstructia ecologicd a arboretelor (2017). Aici sunt incluse Indrumari care
atesta ca la executarea lucrarilor de impadurire folosirea speciilor de stejar trebuie sa se
facd 1n exclusivitate prin semanaturi directe.

De asemenea, profesorul P. Cuza a instalat pe teritoriul Ocolului silvic Baius culturi
experimentale de stejar pufos, pe care cu multd consideratie le prezentdm in continuare:

Culturi experimentale de stejar pufos (Quercus pubescens) cu puieti plantati
la diferite nivele de iluminare naturald. Reiesind din faptul ca stejarul pufos este o
specie termotoleranta si de perspectiva de a fi folosita in zona de sud a republicii, cer-
cetatorul si-a pus ca scop sa aprecieze influenta diferitelor nivele de iluminare naturala
asupra ritmului de crestere a puietilor de stejar pufos. Autorul a demonstrat ca umbrirea
slaba si moderata a determinat diminuarea substantiala a proceselor de crestere a puieti-
lor stejarului pufos. Din aceasta cauza, la alcatuirea formulelor de impadurire, a propus
evitarea speciilor repede crescatoare care, prin relatii de competitie, ar putea stanjeni
cresterea in inaltime a puietilor de stejar pufos.

Profesionistii ambientalisti, responsabili de politicile ecologiste din republica, au
in persoana domnului Petru Cuza un veritabil colaborator si slujitor al patrimoniului fo-
restier national, inclusiv al pregatirii universitare a inginerilor silvici devotati mediului.

Cu prilejul varstei de 60 de ani si 32 de ani de activitate stiintifica si pedagogica
— autorii acestui articol, precum si multi colegi ai dlui profesor Petru Cuza, va ureaza
sincere felicitari, dorindu-va multa sanatate noi realizari in domeniile care activati.

La multi ani!
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