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I. STRUCTURAL AND FUNCTIONAL DIVERSITY
OF PLANT ORGANISMS

https://doi.org/10.52240/1857-2367.2021.1(22).03
CZU: 633.494+633.85
BREEDING WAY TO CREATE INTENSIVE VARIETIES
OF JERUSALEM ARTICHOKE (TOPINAMBOUR)
AND TOPINSA SUNFLOWER

Eugene Herman POPOFF, Nicolai S. KUPTSOV
Central Botanical Garden (Minsk), National Academy of Sciences of Belarus

Abstract: The work substantiates the necessity for accelerated breeding of new intensive Topinambour
(Jerusalem artichoke) and Topinsa sunflower cultivars endowed with permanent heterosis, suited to modern
agriculture at continuous aridization of the European climate. Corresponding to the genetic algorithms of
their creation and results of practical selection are adduced. Wild Helianthus spp. from the North American
Gene Centre and topinsa sunflower can become genes’ donors for tuber ‘optimal cork layer’ synthesis.

Key words: Jerusalem artichoke (topinambour), topinsa sunflower, intensive cultivars, optimal tuber cork
layer, heterosis.

METODE DE AMELIORARE PENTRU CREAREA SOIURILOR INTENSIVE DE
TOPINAMBUR SI FLOAREA SOARELUI TOPINSA

Rezumat: Lucrarea demonstreaza necesitatea ameliorarii accelerate a soiurilor de topinambur si floarea
soarelui Topinsa, inzestrate cu heteroza permanentd, care sunt potrivite pentru agricultura moderna in conditiile
aridizarii continue a climei pe teritoriul Europei. Sunt prezentati algoritmi genetici corespunzatori ai crearii
soiurilor si rezultatele practice ale selectiei. Exemplarele de Helianthus spp. de la Centrul Genetic Nord American
pot deveni donatori de gene pentru sinteza ,,stratului optim de pluta” al tuberculilor.

Cuvinte-cheie: topinambur, floarea soarelui Topinsa, soiuri intensive, strat optim de pluta al tuberculilor,
heterozis.

INTRODUCTION

Topinambour (Helianthus tuberosus L.) or tuberous sunflower (TUS) — the plant
called by the name of Indian tribes Tupinambas, coastal Brazilian natives who spoke
Tupi [1]. TUS has synonyms — Jerusalem artichoke, sunchoke, sunroot. TUS is a tuberif-
erous perennial plant with large leaves and up to 4...5 m high stem. TUS belongs to the
Compositae family and originates from the North American center of origin of cultivated
plants. The plant has a polyploid genome (viz its haploid, base and hexaploid numbers of
chromosomes are n =51, X=17 and 2 n = 102, respectively) [2, 3]. TUS was introduced
into Europe by French sailors of the Marc Lescarbot’s expedition in 1605. TUS, due to
environmental ‘plasticity’ and relatively high yields, successfully naturalized in Europe,
and later, thanks to its remarkable taste and healing properties, it quickly spread to Aus-
tralia, as well as to countries in Asia, Africa, and South America [5].

Topinsa sunflower (TOS) is an experimental hybrid of sunflower (H. annuus L., 2
n = 34) and sunchoke. TOS morphological and economically valuable characteristics
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resemble those of TUS, but TOS has a tetraploid number of chromosomes (68), so
haploid number of its chromosomes is 34, and the base number is X =17 [5].

To current moment specialists have been developing technologies to make from TUS/
TOS above-ground biomass and tubers different products (inulin, pharm. preparations,
and ethanol, dietary supplements [food additives, functional nutrition products, and
biocorrectors] ...) that are in high market demand [6, 7]. This has prompted a number
of countries to expend TUS/TOS sown area. So, in the world agriculture these crops
now occupy more than 2.5 million ha [1, 5]. As for us in the Republic of Belarus (R.B.),
sunchoke is industrially grown on an area of ~500 ha, it is also traditionally cultivated
in the private sector (peasant estates, summer cottages and garden plots). Its tubers are
used for the preparation of salads, including for the prevention and correction of blood
sugar in diabetes mellitus; green mass is used in folk medicine, for example, for the
prevention of joint diseases (arthrosis, bursitis, arthritis, etc.), as well as herbal baths to
relieve fatigue, increase immunity and improve the overall health in the winter-spring
period. The R.B. has scientific developments, patents and technical specifications for
topinambour usage [5], e.g.: 1) Balneology therapeutic and health-improving sunchoke
product [R.B. patent No. 17961], 2) Dietary supplement ‘Kalfosil’ [R.B. patent No.
17826], 3) Dietary product ‘made of” topinambour [R.B. patent No. 17853], 4) Solid
biofuel [TU BY 100050710.162-2012] and others.

Unfortunately, it should be noted that in conditions of Belarus intensive agriculture,
the main limiting factors for the expansion of TUS and TOS are the absence of not only
modern technological facilities for their cultivation and processing, but also the lack of
their intensive varieties, since genetic and selection works on this crop were not carried
out until 2014. With all this going on, the human world experience in crop production
convincingly shows that only intensive varieties of crops cultivated in dense agrocenoses
using modern technologies are able to form the maximum possible payback yield, as well
as to ensure its profitability, quality and protection from adverse environmental factors,
diseases and pests. At the same time both in modern agriculture and in the wild flora,
the most productive dense homogeneous monocenoses consist of plants which possess
xeromorphic morpho-physiological structure such as xerophytes, meso-xeromorphs,
xeromorphs, succulent-xeromorphs [4, 5]. This is due, firstly, to that the ‘compaction’ of
the monocenosis provides a greater output per area unit, and its eco-coenotic conditions
act in the same direction as those of aridity and drought. Secondly, the ongoing aridization
of the planet climate and the fact that this process is proceeding at a faster pace in Europe
(than the world average) requires orientation of genetic selection into acceleration of
the targeted creation of intensive xeromorphic plants varieties (with different types of
development: spring-sown, autumn-sown, facultative, perennial), as well as to ‘replenish’
their cultivation technologies in different farming systems: classical, Strip-Till, No-Till,
Mix-Cropp, Rot-Mix [4, 5, 7]. Consequently, research on Topinambour and Topinsa
sunflower should also be aimed at more rapid breeding of their intensive varieties
(endowed with above mentioned types of development), which, in turn, will significantly
increase crop yields and ensure the extent of their ‘industrial plantings’. The polyploidy
of TUS and TOS gives an additional advantage because it make it possible to effectively
use these crops in hybridization with intensive varieties of sunflower (H. annus L.) [5],
both to create perennial sunflower (Helianthus perennials) and a fundamentally new
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culture of the interspecific hybrid Helianthus solaris (which can provide cost-effective
yield of both seeds and tubers). For successful breeding work in appointed direction, a
prerequisite is the presence of intensive variety models, according to which appropriate
personnel can select the desired genotypes using both collected and selected materials.

MATERIALS AND METHODS

In the 2014-2016 period, comprehensive (morpho-physiological, biochemical,
immunological, agrotechnical) studies on collections of cultivated varieties (cultivars,
cvs.) of topinambour and topinsa sunflower (58 samples) were carried out by us at
the Central Botanical Garden of the National Academy of Sciences of Belarus (CBG
NASB) and at field conditions of the partner farm ‘Bortniki-agro’ (R.B., near Minsk).
The research based on the ‘Methodology for testing the characteristics of distinctness,
uniformity and stability of topinambour H. tuberosus L. (using generally accepted
approaches for obtaining analytical information) [5, 9, 10].

RESULTS AND DISCUSSION

Itis well known [5] that the ‘designed’ variety model gives an indicative presentation
of the ‘object’ characteristics ratio, which ensures maximum plant productivity, in the
specified environmental conditions (at unlimited nutrition and moisture supply).

Based on the results of our own comparative agrotechnical, morpho-physiological,
immunological and biochemical studies on the TUS and TOS collections, we developed
the model of the intensive cultivar for topinambour tubers production (see Fig. 1),
which is verbally described as follows. Plants of this model are low (7090 cm), have
a compact habit. The optimal density of their agrocoenosis is 80+90 thousand plants
per 1 ha. The stalk is resistant to lodging, has a saturated anthocyanin (purple) color
and strongly shortened monopodial and sympodial branches. The plant has dark green
xeromorphic or xeromorphic-succulent leaves. The specific leaf weight (SLW) i.e. leaf
mass per unit leaf area equals is 8...9 mg/cm? (congruent to Russian ‘the specific surface
density of the leaves’). Plants are able to quickly form an optimal surface of leaves for
highly productive coenoses. The leaf area index (LAI) is 5...8 m? leaves/m? of field.
Plants are tolerant to drought and resistant to a complex of economically significant
fungal and viral diseases. The tuber nest is moderately compact; the tubers are easily
separated from the stolons (it is important for mechanized harvesting of crops). Tubers
are spherical or ovoid, ‘aligned’, and growing fast. The surface of the tubers is smooth
(without outgrowths and ‘bulbs’). The tuber lenticels (buds) are depressed and their
depth is shallow. Tuber’s cork layer (periderm) thickness > 180 pm.

The color of the tuber peel is red-pink or white; the tuber flesh has cream, light
yellow or white colors. The mass of the tuber is in a range of 60...120 g. Tubers content
protein (2...3 %), inulin (16... 20 %) and other ingredients. The cork layer of the tuber
is optimally developed and ensures their high shelf life (8 ... 10 months or more). The
vegetation period of the sunroot from planting to ripening takes 150...160 days. Tubers
and green mass are suitable for industrial processing (to obtain inulin, fructose, ethanol,
food and feed products, pharmaceutical preparations, etc.). The potential yield of tubers
is 70...80 t/ha (green mass up to ~140 t/ha).
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Figure 1. Natural model of intensive topinambour cultivar for tuber production (a),
topinambour tuber nest (b) and tuber (c)

The TUS and TOS collection material studies showed that the available gene pool
contains almost all the necessary characteristics and properties for intensive varieties
breeding (which are fully consistent with the model). The only key trait (characteristics)
that is ‘absent’ in our collection is the ‘optimally developed cork layer’ (OCL) of tubers.
Accordingly, this trait needs its experimental ‘synthesis’ by intraspecific and interspecific
hybridization. However, the algorithm for topinambour OCL genetic selection synthesis
yet was unknown. Luckily, patterns of changes in the genetic structure of traits were
already revealed during domestication and selection of traditional agricultural plants.
Therefore, we propose to use these patterns as a theoretical basis for the purposeful
synthesis of the topinambour tuber trait OCL. To our knowledge, during the process
of domestication many species genotypes (e.g. of wheat, rice, corn, sunflower, barley,
lupine, cotton, etc.) accumulate mutant genes (responsible for various traits [mainly
recessive]), many of which exhibit non-additive character of inheritance (pleiotropy,
complementarity, epistasis) [4, 5, 11]. In addition, it was shown — in case of economic
necessity, the successful selection (for the maximal and stable expression of a cultural
trait) occurs if specific recombination between two or more non-allelic mutant genes
took place. So, for the ‘synthesis’ of the cork layer in the skin of Jerusalem artichoke
tubers, it is logical to involve in hybridization his ecologically and geographically
distant wild forms and varieties (because the genetic systems that control particular
traits in different ecological niches can differ from each other). Moreover, in the case
of ‘by elementary signs’ non-allelic genes, the cleavage will have a clearly expressed
transgressive character, and the traits distribution in F, and subsequent generations will
significantly go beyond the traits expression in P (parents’ forms). This should give a
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real opportunity to select recombinant genotypes with new values of characters among
segregated traits of progeny, including the ‘optimal cork layer’ thickness. In addition,
the use of interspecific hybrids of TUS, as well as TOS, with intensive varieties of
sunflower may also turn out to be a promising way. Wild forms of topinambour can have
a more developed tuber cork layer (60+85 um) than cultural samples and varieties of the
plant (30+50 um) [2, 3, 12]. Some topinsa sunflower (TOS-forms), for instance, cultivar
‘Novost VIRa’, also have more developed cork layers (>50 um). So, wild Helianthus
spp. from the North American Gene Centre and topinsa sunflower can become genes’
donors for OCL synthesis. That is why we elaborated the algorithm for topinambour
OCL genetic selection synthesis (please see the scheme in figure 2).

It should be noted that the top of the selection of all crops and most of other
agricultural plants are heterotic varieties. Previous achievements (hexaploid TUS and
tetraploid TOS) implyies future principal increase in yield and adaptability only in line
with the fundamental direction of breeding — targeted creation of new sunchoke hybrid
varieties endowed with permanent (continuous) heterosis.

Mutagenasls
(natural and experimental)
i Cultured
phenotype
#+++++  Wild phenotype (of tubers) —— Cultured phenotype
e " g 5 z
wild ‘PCL’ (poor cork layer, 60+80 pm)  ====== OCL' (tubers with optimallv
phenotype developed cork layerz 180 pm)
=
w S
Mutant E =
non-allelic z _g
genotypes : E g
Mutant phenotypes 5§ Selected phenotypes
‘MCL’ (moderate cork layer, 80+100 g: Sonctypes - DCL'{ different degree
(moderate cork layer, 80+100 pm) gz genotypes ©  of cork layer development, 120+160 pm)
Samples : E - Recombinants :
o " "
ceuess 5s mme T
Crrees 1st mutation  'Saskatoon g2 _— e war
s ;‘ + " Alberta’
ottt " e = 8 oot 'Saskatoon’
veas 2nd mutation  ‘Manitoba £E — ——— + 'Manitoba'
b s + 'Saskatchewan'
35
e e = . , =] pot bt . ‘Saskatchewan’
St 3rd mutation ‘Saskatchewan g 5 —_— - + ‘Alberta’
- g
&= =kt ‘Saskatoon’
k| 2 L + "Manitoba’
e -E ='P
— 5 i ; = o
T 4th mutation ‘“Alberta’ :Es g
and S00N ..ceiensna and SOON ..cecceans

Figure 2. The algorithm for topinambour OCL genetic selection synthesis
Designation for the elementary tuber traits: DCL — “different degree of cork layer’,
MCL — ‘moderate cork layer’, OCL — ‘optimal cork layer’, PCL — ‘poor cork layer’
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According to the published data [ 11], natural and experimental polyploids (especially
resulted from ‘ecological’ and ‘geographical’ crosses), form mainly heterozygous
populations (representing hybrid offspring). Moreover, this is natural since polyploid
organism has more chances for a favorable combination of genes (and alleles),
including those causing heterosis. In accordance with this, the ability of polyploids to
provide a high level of heterozygosity for a population means the basis for maintaining
heterosis during lives of several hybrid generations. With this in mind, we developed
an approach to create TUS- and TOS- cvs endowed with permanent heterosis (please
see the scheme in Figure 3). As one can see, our breeding technology is based on the
experimental synthesis of maximum hexa-allelic TUS-heterozygosity and four-allelic
TOS-heterozygosity according to the desired elementary characteristics.

Canadian agrogeotype  French agrogeotype Caucasian agrogeotype German agrogeotype
Ai1A1A1A1 X A2A2A2A2 As3A3AsAs X AsAsAsAs
l Gametes 1’ l Gametes l
AiAr A2A2 AsAa
Fa AAAA; - AsAsAdhs

\G:meies/
F1-Generation

1 four-allelic (=11%)
4 three-allelic (=44,5%)
4 bi-allelic (=44,5%)

Selection of cultivar endowed with desirable
characteristics (e. g. permanent heterosis)
and its vegetative propagation by tubers

Meiosis provides
‘free choice' conjugaton
of h logous chr

Heterosis

genotypes
pick out

—————————> A1A2A3A4

by 'positive’ markers

Figure 3. Technology for creating Topinsa sunflower cvs (2n = 68)
endowed with permanent heterosis

The predominant vegetative propagation of the appropriate culture varieties is able
to provide multiple autorepeats of the heterosis effect on a large scale, which must
be taken into account and used in the industrial TUS- and TOS- seed (sowing tubers)
production.

In our work we use the developed sunchoke models: so we made the first intensive
short-stemmed tuberous TUS-variety ‘Anastas’(Figure 4, first bred in CBG NASB); he
was introduced in 2018 to the State Register of R.B. The Anastas is not tall (in a dense
monocenosis up to 60+80 cm), he has a long vegetative and short generative development
phases. The variety was created in conditions of severe infectious pressure by individual
selection from ‘matching’ collection samples of TUS-population (resistant to complex
of plant diseases). The stem of Anastas defies to lodging and has a weak anthocyanin
(purple) color. Monopodial branching is well developed, while sympodial branching is
poorly developed. Monopodial branches of Anastas are moderately shortened, while
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Figure 4. View of the cv ‘Anastas’ in comparison with the standard cv ‘Dessert’ (on the right)

sympodial branches are strongly shortened; the foliage is abundant (the proportion
of leaves from the mass of plants is ~55 %). His dark green leaves are xeromorphic.
The leaf mass per unit leaf area, i.e. specific leaf weight (SLW) ~8.6 mg/cm?. The leaf
area index (LAI) ~5.6 m?*leaves/m? of field (at density ~9x10*plants/ha). The Anastas
tuber nest is moderately compact (3.3 dm?®); his tubers have an elongated-oval shape
and are easily separated from stolons (Figure 1c). The surface of the Anastas tubers
is moderately smooth (no outgrowths and ‘bulbs’). The tuber buds are depressed and
their depth is shallow. The color of the tuber peel is dark-red; the tuber flesh is white;
their mass varies from 40 g to 90 g. Anastas tubers have a moderately developed cork
layer. Anastas vegetation period from planting (in middle April) to harvesting tubers (in
middle October) is 170...180 days (R.B., Minsk). As mentioned before Anastas cv is
highly resistant to extreme environmental factors (to the main economically significant
disease of Sclerotinia, to drought, to lodging). The cultivation and harvesting technology
of Anastas is similar to that of potatoes. The yield of tubers at optimal agrocoenosis
density reached 45+55 t/ha. Anastas tubers are well suited for the industrial processing
to obtain food, inulin, fructose, pharmpreparations, ethanol etc. The ripened crushed
leaf-stem mass can be used as mulch.

In comparison with the ‘intensive cv TUS-model’ Anastas has the following
shortcomings: height of the plant is 10 cm lower, the period of vegetation is 20 days
longer, the tuber’s cork layer is non-optimal, the yield of tubers is 25 t/ha lower.

For future breeding of intensive sunchoke varieties Anastas is recommended as a
source of a complex of economically valuable traits (short stems; compact habit; good
LAI and SLW; resistance to drought, lodging resistance and immunity to Sclerotinia);
also as a model object for studying the ‘compaction of monocenosis’ and its effect on
yield and quality of green mass and tubers.
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Currently, we continue to work on creating intensive sunchoke cultivars using TUS/
TOS collections at CBG NASB and at partner farm ‘Bortniki-agro’. As a result of these
efforts, two new varieties of the plant (‘Dominica’ and ‘Bortnikovsky’) were submitted
for State trials.

CONCLUSIONS

1. In conditions of intensive agriculture, the main limiting factors for the expansion
of cultivated areas under topinambour are the lack of his intensive varieties and improved
technologies fitted for it.

2. Based on the results of 58 collection samples comprehensive study, the model of
an intensive topinambour cultivar was developed; his characteristic sand parameters
include xeromorphism, short stalk and compact habit.

3. In accordance with the designed parameters of the model, first intensive variety
‘Anastas’ was created, which in 2018 was entered in the State Register of the Republic
of Belarus.

4. The breeding-selection algorithm for creating topinambour and topinsa sunflower
varieties with the characteristics ‘OCL’ (optimal tuber cork layer) has been developed
and is being used.

5. The genetic technology has been elaborated for the creation of topinambour and
topinsa sunflower varieties endowed with permanent heterosis; this technology is based
on: a) the principle of synthesis of maximum polyallelic heterozygosity; b) the ability
of this plants to exclusively vegetative propagation.
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APRECIEREA TOLERANTEI LA SOCUL TERMIC
A FRUNZELOR ARBORILOR DE STEJAR PEDUNCULAT
(QUERCUS ROBUR L.) DE PROVENIENTA ECOLOGICA DIFERITA
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Rezumat: In ultimele cdteva decenii au sporit alarmant fenomenele meteorologice extreme cu tem-
peraturi ridicate si lumina solard puternicd, ceea ce afecteazi in mod semnificativ fotosinteza plantelor. Tn
studiul respectiv a fost apreciat impactul stresului termic asupra activitatii fotosistemului II in frunzele
arborilor de stejar pedunculat (Quercus robur L.) de provenientd ecologica diferita. Dupa patru zile de
la aplicarea socului termic cu temperatura de 50°C pe parcursul a 20, 40, 60 de minute procesele de
recuperare a activitatii fotosistemului II in frunzele arborilor de stejar in provenientele investigate s-au
desfasurat cu viteza si plenitudine diferitd. Recuperarea starii functionale a fotosistemului II in frunzele ar-
borilor a demonstrat cd in conditiile de mediu a teritoriului Rezervatiei ,,Plaiul Fagului” o termotoleranta
avansata la actiunea stresului termic a fost specifica pentru provenienta din nordul tarii (Edinet). Frun-
zele arborilor provenientei locale si celei de origine sudica au manifestat o rezistenta scazuta la actiunea
stresului termic. Capacitatea de adaptare avansata, ritmul inalt de crestere a arborilor din provenienta
nordica sugereaza ca ghinda recoltatd din stejaretele de origine nordica poate fi utilizata la lucrarile de
extindere a suprafetelor impadurite in zona de centru a Republicii Moldova.

Cuvinte-cheie: soc termic, frunze, fotosistemul II, recuperare, Quercus robur, provenienta.

APPRECIATION OF TOLERANCE AT THE IMPACT
OF THERMAL STRESS ON PHOTOSYSTEM II ACTIVITY IN
THE LEAVES OF PEDUNCULATE OAK (QUERCUS ROBUR 1.)
TREES OF DIFFERENT ECOLOGICAL ORIGIN

Abstract. Extreme weather events with high temperatures and strong sunlight have increased alarm-
ingly in the last few decades, considerable affecting plant photosynthesis. In this study, the impact of ther-
mal stress on photosystem II activity in the leaves of pedunculate oak trees (Quercus robur L.) of different
ecological origin was assessed. Four days after the thermal shock application with a temperature of 50°C
during 20, 40, 60 minutes, the processes of recovery on photosystem II activity in the leaves of the oak trees
in the investigated provenances took place with different speed and fullness. The recovery of the functional
state of photosystem II in the leaves of the trees showed that in the environmental conditions of the ,,Plaiul
Fagului” reservation territory an advanced thermotolerance to the thermal stress action was specific for the
origin from the north of the country (Edinet). The leaves of the trees of local and southern origin showed
a low resistance to the thermal stress action. The advanced adaptation capacity, the high growth rate of the
trees from the northern provenance suggest that the acorn harvested from the oaks of northern origin can
be used for the works of extension of the afforestation areas in the central area of the Republic of Moldova.

Key words: thermal shock, leaves, photosystem II, recovery, Quercus robur, origin.

INTRODUCERE

In ultimele decenii este evidenta tendinta de incalzire globali a climei [1, 22], fapt
care ingrijoreaza oamenii de stiintd privitor la rezistenta speciilor lemnoase la actiunea
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temperaturilor ridicate, stabilitatea si productivitatea padurilor. Se stie ca 1n ultimii 150
de ani concentratia bioxidului de carbon 1n atmosfera a crescut alarmant. Dupd unele
estimdri, concentratia in atmosfera a CO, s-a dublat catre sfarsitul secolului al XX:lea
(de 1a 0,033% pana la 0,07%) [13], fapt care sporeste efectele de sera in atmosfera. Im-
binarea temperaturilor ridicate cu actiunea altor factori adversi sporeste riscurile pentru
starea vegetatiei forestiere din zonele cu conditii de clima instabila, inclusiv in latitudi-
nile moderate [19].

Stresul provocat speciilor de plante de catre actiunea temperaturii ridicate poate sa
determine stari apropiate de limitele tolerantei lor fiziologice, in special in padurile me-
diteraneene si tropicale [8, 21]. Suprafetele frunzelor expuse la lumina directd a soarelui
ajung la temperaturi cu 7,6°C mai inalte decat cele ale aerului ambiental [17]. Adeseori,
temperaturile ridicate se imbina cu lumina puternica a soarelui in conditiile de mediu in
care creste arboretul. Apare Intrebarea, in ce masurd va fi afectatd performanta fotosin-
tetica a speciilor de arbori de temperaturile caniculare si insolatie. Fotosistemul II este o
componenta sensibild la stres a aparatului fotosintetic si se fotoinhibd urmare a actiunii
temperaturilor ridicate si luminii puternice [10].

Schimbarea in activitatea fotosistemului II, determinata de stresul termic, include
inhibarea reversibila si ireversibild. Inhibarea fotosistemului II Tn urma actiunii tempe-
raturilor moderate poate fi inversata prin transferul organelor / plantelor la temperatura
de 25°C [6]. Studiile anterioare au aratat ca temperaturile stresului termic mai Tnalte
decat 45°C au provocat inhibarea ireversibild a fotosistemului II in frunzele de soia [16]
si ca stresul termic moderat poate inhiba repararea fotosistemului Il fotodeteriorat [24].

Influenta temperaturilor ridicate asupra starii fiziologice a plantelor depinde de va-
loarea temperaturii (factorul intensiv) si durata de expozitie (factorul extensiv). Eficien-
ta fotosintezei in frunzele speciilor de stejar se schimba in functie de doza socului ter-
mic. Dupa aplicarea frunzelor speciilor de stejar a unor doze cu valori inalte ale socului
termic prevaleaza procesele degradatoare, iar dupa tratarea lor cu temperaturi moderate
sunt evidente procesele de recuperare a randamentului cuantic a fotosistemului II 1n
frunze [5, 6].

In conditii naturale au fost cercetate efectele secetei asupra fotosintezei a doui
specii de stejar (Quercus robur si Q. petraea). Prin masurarea fluorescentei clorofilei la
ambele specii s-a evidentiat starea de stabilitate a eficientei fotochimice a fotosistemului
IT inaintea diminetii pe parcursul intregii perioade de secetd si scaderea fluorescentei
inainte de ivirea zorilor. Au fost observate diferente usoare intre ambele specii, stejarul
pedunculat avand frunze mai mici, continut mai scazut de clorofild si o conductanta
stomatald mai mare decat gorunul la rate de asimilare nete echivalente a bioxidului de
carbon. S-a ajuns la concluzia cd ambele specii au prezentat strategii similare de toleran-
ta la seceta si au inclus mecanisme de protectie eficiente impotriva daunelor permanente
de iradiere ridicata [9].

O metoda utilizata frecvent pentru studierea activitatii proceselor fotosintetice este
PAM — fluoriometria, care are la bazd modulatia impulsurilor in amplitudine. PAM —
fluorometrele permit masurarea exactd a schimbarii randamentului cuantic fotochimic a
fotosistemului II in baza cineticii de stingere a fluorescentei clorofilei (in special a clo-
rofilei a), incluse in componenta sistemelor de recoltare a lumini si centrelor de reactie
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fotosistetica [12, 14]. Aplicarea PAM — fluorometriei a dus la progrese semnificative in
intelegerea mecanismelor reactiilor fotochimice care au loc sub actiunea luminii, de-
oarece inregistrarea fluorescentei clorofilei se produce in conditii in vivo $i nu necesita
pregatirea probelor pentru organismele investigate.

In articolul de fata sunt prezentate rezultatele privind cinetica de recuperare a acti-
vitatii fotosistemului II in frunzele arborilor stejarului pedunculat (Quercus robur L.) de
provenienta ecologica diferita dupa aplicarea socului termic cu aceiasi temperatura la
durate de timp diferite.

MATERIAL SI METODE

In calitate de obiect de studiu au servit culturile experimentale de stejar pedunculat
(Quercus robur L.) de provenienta ecologica diferita cu varsta de 16 ani, care cresc
pe teritoriul Rezervatiei Stiintifice ,,Plaiul Fagului”. De la arborii de stejar pedunculat
din interiorul culturilor experimentale au fost recoltate frunze din provenientele Edinet
(zona de nord), Plaiul Fagului (zona de centru) si Baimaclia (zona de sud). Frunzele au
fost recoltate din partea inferioara si de sud a coroanei arborilor, a cate 25-30 de frunze
din fiecare provenienta.

In laborator frunzele au fost grupate in patru seturi. Un set cu 6 frunze a fost folosit
in calitate de proba martor. Celelalte 3 seturi cu frunze au fost expuse socului termic in
termostatul cu apa de tip Universal ultrathermostat ,, UTU-4", Ungaria, la temperatu-
ra de 50°C pe durate de 20, 40 si 60 de minute. Frunzele scoase din termostat au fost
amplasate in exsicatoare (temperatura de 25°C, umiditatea relativa de 85%, iluminarea
— 20 lucsi, fotoperioada — 16 ore lumina si 8 ore Intuneric) unde le-au fost asigurate
conditii controlate de pastrare.

Evolutia randamentului cuantic (Y — yield) a fotosistemului II [Y = (F_'-F)/F ']
la frunzele din varianta martor si la cele din variantele experimentale (tratate cu diferite
doze ale socului termic) a fost masuratd cu un fluorimetru modulat a clorofilei PAM-
2100 (H. Walz, Germania). Inainte de efectuarea masurarilor, frunzele au fost expuse
radiatiei fotosintetic active (PAR) cu intensitatea de 20 pmol m ~2 s - !, pe parcursul a 15
minute, la temperatura de 26°C. F ' reprezinta randamentul maxim de fluorescenta atins
cu un impuls de saturatie atunci cand frunza este pre-iradiatd, iar F reprezintd randa-
mentul de fluorescentd masurat la un moment dat in stare de echilibru. Fluorescenta mi-
nima (F ) a fost excitata la 655 nm cu frecventa de modulatie de 600 Hz, iar fluorescenta
maximad (F ') a fost masurata cu frecventa de modulatie de 20 kHz. F ' a fost provocata
de blituri saturate de 0,8 s de la o lampa cu halogen Tncorporata.

Fluorescenta clorofilei la frunze a fost masurata repetat, de trei ori: la scurt timp (30
minute) dupa expunerea frunzelor socului termic, apoi in ziua a 2-a i a 4-a zi dupa apli-
carea socului termic. La fiecare perioada dupa expunerea frunzelor la socul termic a fost
determinat randamentul cuantic (Y — yield) si calculat randamentul relativ, cu ecuatia:

Fr=Fm' /Fm'_
in care:
Fr — randamentul relativ;
Fm' — randamentul cuantic apreciat in prima, a 2-a si a 4-a zi dupd expunerea
frunzelor la socul termic;
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Fm' - randamentul cuantic apreciat in prima, a 2-a si a 4-a zi in frunzele din
varianta martor.

Pentru fiecare variantd au fost realizate sase repetitii (fluorescenta clorofilei a fost
masurata la 6 frunze). Pentru fiecare doza a socului termic (varianta) au fost calculate
media aritmetica si abaterea standard [2].

REZULTATE SI DISCUTII

Datele prezentate pe figura 1b releva dinamica schimbarii randamentului cuantic
relativ a fotosistemului II in frunzele provenientelor de stejar pedunculat dupa aplicarea
socului termic cu temperatura de 50°C, pe parcursul a 40 minute. Rezultatele obtinu-
te denota ca randamentul cuantic relativ a fotosistemului II in frunzele provenientelor
studiate a scazut semnificativ la scurt timp (30 de minute) dupa expunerea frunzelor la
socul termic. In ziua a 2-a dupa aplicarea socului termic a fost atestatd in continuare
diminuarea randamentului cuantic relativ a fotosistemului II in frunzele proveniente-
lor, ceea ce sugereaza ca leziunile pricinuite tesuturilor s-au amplificat considerabil in
timp. De exemplu, randamentul cuantic relativ a fotosistemului II in frunzele arborilor
din provenienta Edinet s-a diminuat pana la 15% din valoarea probei martor, totodata
fiind mai ridicat in comparatie cu acela atestat in frunzele celorlalte proveniente stu-
diate. Dupa atingerea punctului minim randamentul cuantic relativ a fotosistemului 11
a Inceput sa creasca, fapt care consemneaza despre sporirea proceselor de reparare a
fotosistemului II in cloroplastele frunzelor.

In ziua a 4-a dupa aplicarea socului termic procesele de recuperare a activitatii ran-
damentului cuantic a fotosistemului II in frunzele arborilor din provenientele Edinet,
Plaiul Fagului si Baimaclia s-au derulat in mod diferit. O toleranta moderata fata de
actiunea socului termic a fost specifica pentru frunzele din provenienta Edinet. In frun-
zele arborilor provenientei respective activitatea de recuperare a randamentului cuantic
relativ a fotosistemului II a atins 44% din valoarea probei martor. in frunzele arborilor
de provenienta sudica (Baimaclia) recuperarea randamentului cuantic a fotosistemului
IT a fost scazuta. La arborii din provenienta Plaiul Fagului procesele de recuperare a
randamentului cuantic relativ a fotosistemului II in frunze au fost foarte scazute, ceea
ce demonstreaza gravitatea deteriorarilor pricinuite aparatului fotosistemic de actiunea
dozei socului termic.

Pentru o intelegere temeinica a proceselor care se desfasoara la nivelul fotosistemu-
lui II in frunzele provenientelor analizate acestea au fost supuse la o doza de doua ori
mai scurta (de 20 minute) si de doua ori mai prelungita (de 60 minute) a socului termic.
Rezultatele experimentelor privind valorile relative ale randamentului cuantic a fotosis-
temului II in frunzele provenientelor dupa aplicarea socului termic cu temperatura de
50°C in decurs de 20 de minute sunt prezentate pe figura la. Din figura 1a se observa ca
raspunsul de eficientd fotochimica a fotosistemului II dupa 4 zile de la aplicarea socului
termic frunzelor arborilor din proveniente studiate este cu atat mai scazut cu cat acestia
provin din arborete situate mai spre sudul tarii. Comparativ cu experimentul precedent
(Figura 1b) in cazul respectiv (Figura 1a) diminuarea dozei socului termic de doua ori
avut o influenta pozitiva asupra rapiditatii si plenitudinii proceselor de recuperare a ac-
tivitatii fotosistemului II in frunze.
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Figura 1. Valorile relative ale randamentului cuantic a fotosistemului II
in frunzele diferitelor proveniente de stejar pedunculat, supuse socului termic
cu temperatura de 50°C pentru o perioada de 20 min (a), 40 min (b) si 60 min (c)



18 JOURNAL OF BOTANY VOL. XIII, NR. 1(22), 2021

O eficienta ridicata a proceselor de recuperare a randamentului cuantic relativ a fo-
tosistemului II in frunze a fost semnalata la provenienta Edinet. in varianta respectiva
procesele de recuperare a daunelor provocate tesuturilor de socul termic dupa patru zile
de pastrare a frunzelor in conditii favorabile au constituit 60% din valoarea probei mar-
tor. O vitezd moderata si eminamente asemanatoare a proceselor de recuperare a randa-
mentului cuantic relativ a fotosistemului II a fost observata in frunzele provenientelor
Plaiul Fagului si Baimaclia (Figura 1a).

Datele prezentate 1n figura 1c redau schimbdrile Tn randamentul cuantic a fotosiste-
mului II in frunzele arborilor din proveniente ca raspuns la actiunea socului termic de
50°C in decurs de 60 minute. Dupa 4 zile de la aplicarea dozei ridicate a socului termic a
fost observata o eficienta scazuta de restabilire a randamentului cuantic a fotosistemului
II in frunzele arborilor din provenientele Edinet si Baimaclia. La fel ca si in experi-
mentul precedent (50°C in decurs de 40 min), in frunzele arborilor din provenienta
Plaiul Fagului, dupa aplicarea dozei ridicate a socului termic, procesul de recuperare
a randamentului cuantic a fotosistemului II in frunzele arborilor a decurs foarte lent.

In ansamblu, rezultatele obtinute consemneaza ca raspunsurile de rezistenta a plan-
telor fata de actiunea socului termic depind de raportul dintre procesele de amplificare
si cele de recuperare a deteriordrilor provocate frunzelor [4, 7]. Considerdm cd in
comparatie cu celelalte, frunzele arborilor din provenienta Edinet sunt cele mai ter-
motolerante fatd de actiunea socului termic. In frunzele arborilor proveniti din Edinet
(zona de nord) procesele de recuperare a randamentului cuantic a fotosistemului II au
fost observate la cele trei doze ale socului termic. In principiu, plenitudinea de restabi-
lire a randamentului cuantic a fotosistemului II este in legatura directa cu doza socului
termic. Dupa doze moderate si scazute ale socului termic (50°C in decurs de 40 si
20 min) nivelul de recuperare a randamentului cuantic a fotosistemului II in frunzele
arborilor din provenienta Edinet a fost ridicat (de 0,5-0,6 din valoarea probei martor).
Doza indelungata (50°C in decurs de 60 min) a fost criticd pentru restabilirea ran-
damentului cuantic a fotosistemului II In frunze. Asemenea doze au provocat leziuni
grave tesuturilor frunzelor, ceea ce poate afecta supravietuirea plantelor.

Frunzele arborilor provenientei locale (Plaiul Fagului) si celei de origine sudica
(Baimaclia) au manifestat tolerantd fatd de doza scurtd a socului termic. Dupa doza
moderata si indelungata a socului termic activitatea fotosistemului II a fost suprimata.
Avand 1n vedere ca activitatea fotosistemului II in frunze se inhibd la temperaturi usor
ridicate [27], demonstrand ca procesul de fotosinteza este deosebit de sensibil la stresul
de temperatura [20], rezultatele noastre sugereaza ca termotoleranta frunzelor la arbori
este determinata de insusirile ereditare ale genotipurilor stejarului pedunculat din ar-
boretele de origine. Probabil ca toleranta fata de temperaturile ridicate este transmisa
specific descendentilor de diferitd provenienta ecologica pe cale geneticd sau epige-
netica [15].

Constatarile noastre sunt in concordanta cu rezultatele altor studii care au demon-
strat ca activitatea fotosistemului II coreleaza cu rezistenta la temperaturi ridicate a
plantelor care cresc in anumite conditii de mediu [11, 18]. Consideram ca descendentii
din provenienta nordica (Edinet) in comparatie cu arborii de origine sudica si locald sunt
cel mai bine adaptati la conditiile de mediu din teritoriul rezervatiei ,,Plaiul Fagului”.
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Dupa cum se vede, fotosistemul II joaca un rol deosebit de important in raspunsul
fotosintezei arborilor de padure la perturbari si stresuri ale mediului. Centrele de reactie
a fotosistemului II sunt cele mai sensibile complexe ale procesului de fotosinteza la ac-
tiunea stresului termic [26]. Rezultatele obtinute de noi sunt confirmate de cele din lite-
ratura de specialitate care denota ca plantele expuse la stresul temperaturilor ridicate se
caracterizeaza prin crestere lenta, iar recuperarea activitatii fotosistemului II in frunze
este in functie de gravitatea leziunilor treptata sau ireversibila [23, 25]. Mai mult decat
atat, deteriorarea diferitelor parti ale fotosistemului II poate fi stationara in functie de
temperatura si durata ei de actiune.

CONCLUZII

Regenerarea artificiala a padurii, efectuatd prin insdmantare sau plantare, implica
de obicei transferul materialelor forestiere de reproducere (adica o parte a fondului
genetic a unui arboret de stejar pedunculat care poate fi utilizat pentru reproducere) din
alte teritorii. De corespunderea materialelor de reproducere (ghinde/puieti) cu conditi-
ile de amplasare ecologica a terenurilor destinate impaduririi depinde performanta de
crestere a stejarilor, viabilitatea si rezistenta lor la actiunea factorilor de stres abiotic.
Drept urmare a acutizarii conditiilor meteorologice extreme cu temperaturi ridicate si
lumina solara puternica, problema abordata trebuie sa aiba in vedere reactia de raspuns
stejarului pedunculat fata de factorii de stres termic. In studiile noastre a fost estimata
dinamica ritmului de crestere si rezistenta la actiunea temperaturilor ridicate a arbo-
rilor de stejar pedunculat Tn culturile de provenienta ecologica diferita. Procesele de
recuperare a activitatii fotochimice a fotosistemului II au demonstrat c¢d in conditiile
ecologice ale Rezervatiei ,,Plaiul Fagului” frunzele arborilor din provenienta Edinet
au demonstrat o termotoleranta ridicata fata de actiunea stresului termic. Frunzele ar-
borilor provenientei locale si celei de origine sudicd au manifestat o rezistentd scazuta
la actiunea temperaturilor ridicate. Rezultatele obtinute denotd ca arborii proveniti
din zona de nord (Edinet) se caracterizeaza prin performanta de crestere [3] si ca-
pacitate de adaptare avansatd in conditiile de mediu din teritoriul Rezervatiei ,,Plaiul
Fagului”. Consideram ca 1n lipsa sau insuficienta fructificatiei stejarului pedunculat din
zona Codrilor Centrali ghinda provenita din nordul tarii poate fi folositd la executarea
lucrarilor de extindere a suprafetelor impadurire in conditiile de mediu din zona centru
a Republicii Moldova.
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II. CONSERVATION OF BIOLOGICAL DIVERSITY
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Abstract: This article presents the characterization of the phytocoenoses dominated by Amygdalus
nana that occur in the cliff area of the Dniester river basin, Republic of Moldova, which have been grouped
in a new sub-association — vincetosum hederaceae Pinzaru subass. nova, in the association Prunetum
tenellae So6 1951. This sub-association includes xerophilous, thermophilic, western-Pontic phytocoenoses,
occurring on sandy clays or on rendzina soils, on the limestone hills of the Dniester river basin, at altitudes
of 60-150 m. The floristic composition of these phytocoenoses is dominated by the Eurasian elements
(50%), followed by the European (10%), the Pontic-Mediterranean (9,6%) and the Central European
elements (5,2%). The subassociation Prunetum tenellae So6 1951 vincetosum herbaceae Pinzaru is of
high value in terms of biodiversity conservation and deserves to be included in the List of Protected Plant
Associations of the Republic of Moldova.

Keywords: Prunetum tenellae So6 1951 vincetosum herbaceae subass. nova, characteristics of
phytocoenoses, ecology, Republic of Moldova.

PRUNETUM TENELLAE SOO 1951 VINCETOSUM HERBACEAE
PINZARU SUBASS. NOVA (PRUNION FRUTICOSAE R. TX. 1952)
iN VEGETATIA DE STANCARII DIN REPUBLICA MOLDOVA

Rezumat: in aceastd lucrare se prezinti caracteristica fitocenozelor dominate de Amygdalus nana, din
zona de stancarii a bazinului fluviului Nistru, Republicii Moldova, care sunt grupate intr-o subasociatie
noud — vincetosum hederaceae Pinzaru subass. nov. in cadrul asociatei Prunetum tenellae So6 1951. Aceasta
subasociatie prezinta fitocenoze xerofile, termofile, vest-pontice, formate pe argile nisipoase sau pe soluri
rendzinice, de pe colinele calcaroase ale bazinului fluviului Nistru, la altitudini de 60-150 m. in compozitia
floristica a fitocenozelor predomina elementele eurasiatice (50%), urmate de cele europene (10%), pont-
mediteraneene (9,6%) si central-europene (5,2%). Subasociatia Prunetum tenellae Sod 1951 vincetosum
herbaceae Pinzaru, cu valoare conservativa mare, prezinta habitate rare si se propune a fi inclusa in Lista
asociatiilor vegetale ocrotite din Republica Moldova.

Cuvinte-cheie: Prunetum tenellae Sod 1951 vincetosum herbaceae subass. nova, caracteristica
fitocenozelor, ecologia, Republica Moldova.

INTRODUCTION

Amygdalus nana L. (= Prunus tenella Batsch.) is an Eurasian (continental),
xeromesophilous species, occurring in steppe and forest steppe areas from Central, South-
Eastern and Eastern Europe, Transcaucasia, West and Central Asia to Western Siberia
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(south) [2, 23]. The phytocoenoses with Amygdalus nana, in its range, are grouped in
several associations, thus, those from Romania [4, 5, 10, 11, 14], the Czech Republic
[6] and Bulgaria [18] are included in the association Prunetum tenellae So6 1951, those
from Macedonia [16, 22] — in the association Ephedro-Prunetum tenellae Em, from
Serbia [19] — in the association Artemisio camphoratae-Prunetum tenellae B. Jovanovi¢
1955, from Ukraine [7, 25] — in the associations Amygdalo-Caraganetum Fitsailo 20006,
Amygdalo nanae-Spiraeetum hypericifoliae Fitsailo 2008, and those from Russia [21,
26] — in the associations Spiraeo hypericifolia-Amygdaletum nanae Solomeesch et al.
1994 and Stipo pennatae-Amygdaletum nanae Yamalov et Sultangareeva 2010.

Although the presence of the species Amygdalus nana L. in the territory of the
Republic of Moldova was indicated long ago by A. Meyer [24], any phytosociological
research on plant communities formed by this species has not been carried out until now.
A brief characterization of these phytocoenoses in the cliff area, without providing the
synthetic table, was published only in 2016, when they were included in the association
Prunetum tenellae So6 (1927 em. 1947) 1959 [12]. Then, new phytosociological
descriptions were done (rel. no. 1, 4, 7 10-15), in some relevés the phytosociological
descriptions were repeated (in spring and autumn).

This article presents the characterization of phytocoenoses dominated by Amygdalus
nana, from the cliff area of the Dniester river basin, Republic of Moldova, which
have been grouped in a new subassociation — vincetosum hederaceae Pinzaru subass.
nova [incl. Prunetum tenellae: Pinzaru, Ruschuk, (2016)] in the association Prunetum
tenellae So6 1951.

MATERIALS AND METHODS

The phytosociological research was conducted according to the methods of the
Central-European school [1]. The description of the association was based on 15
relevés. The area of the relevés, depending on the area of the phytocoenoses, varied
from 30 to 100 m?. The phytosociological research in the field was conducted in 1997,
2009, 2011, 2015, 2017 and 2018. The list of the species was presented according to
the monograph P. Pinzaru & T. Sirbu [13]. The rare species protected by the state —
according to the Law LP1538/1998 (Republic of Moldova, Parliament 1998) [8]. The
soil was described according to A. Ursu [20]. The average annual air temperature and
the average amount of precipitation — according to the Atlas of Climatic Resources of
the Republic of Moldova [9]. The geomorphological units — according to G. Sarodoev
et E. Mitul [15].

REZULTS AND DISCUSSIONS

The association Prunetum tenellae So6 1951 consists of small shrubs (up to 1 m tall),
xerophilous-xeromesophilous, thermophilic, found in steppe and forest steppe areas in
Romania, the Czech Republic and Bulgaria, at various altitudes, from (200) 380-750
m in Romania [10] up to 900-1100 m in Bulgaria [18]. The general vegetation cover
varies between 80 and 100%. The characteristic species of the association is Amygdalus
nana (= Prunus tenella). Constant accompanying species: Elymus hispidus, Festuca
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valesiaca, Melica transsilvanica, Salvia nemorosa, Teucrium chamaedrys, Thalictrum
minus var. minus. The phytocoenoses with Amygdalus nana (Prunus tenella), in
Romania, are grouped in two subassociations: #ypicum (56 relevés., tab. 2, col. 1a, 380-
750 m altitude) and phleetosum montanae Oprea in Coldea et al. 2015 (13 rel., tab. 2,
col 1b, 500-530 m altitude, differential species: Phleum montanum — 92%, Verbascum
lychnitis — 85%, Alyssum murale — 46%, Heliantemum nummularium subsp. obscurum
—46%) [10]. In Bulgaria, the phytocoenoses with Amygdalus nana are grouped in the
association Prunetum tenellae bulgaricum So6 1957 (5 rel., tab., pp. 237, 900-1100
m altitude) [18]; in the author’s opinion, these phytocoenoses could be grouped in a
separate subassociation — astragaletosum angustifolii, having the following differential
species: Astragalus angustifolius (1V), Alyssum rhodopense [= Alyssum corymbosoides)
(III), Rosa spinosissima (111), Satureja hungarica [= Clinopodium alpinum subsp.
hungaricum] (111) Sedum hispanicum (11I). The phytocoenoses with Amygdalus nana
occurring in the Czech Republic (Moravia) included in the association Prunetum tenellae
So006 1951 (6 rel., tab.3, ass. 2) [6] could be grouped in a sub association — brometosum
inermis, having the following differential species: Bromus inermis (100%), Carduus
acanthoides (67%), Silene latifolia (67).

The phytocoenoses dominated by Amygdalus nana L. from the cliff area of the
Republic of Moldova spread fragmentarily over areas of 30-300 m?, at the edge of arid
forests and scrubs or on sunny hills with steppe vegetation. The small height of the
shrubs and the considerable contact with the steppe vegetation favour the penetration
of a large number of species characteristic of steppes, but the high abundance of the
shrubs does not allow the compact development of the herbaceous layer. These plant
communities occur at lower altitudes, between 60 and 150 m, they grow on sandy
clays or on rendzina soils, and their differential species are Vinca herbacea, Thymus
marschallianus and Caragana frutex.

As a result of the phytosociological research, conducted in the field and the study
of information from the literature, the phytocoenoses dominated by Amygdalus nana
found in the cliff area of the Dniester river basin, Republic of Moldova, have been
grouped in a new subassociation — vincetosum herbaceae Pinzaru subass. nova, which
is described below.

Prunetum tenellae So6 1951 vincetosum herbaceae Pinzaru, subass. nova, hoc
loco

Relevé type h. 1.: Table 1, rel.1., alt. 78-80 m, 48°00.911" It. North, 28°31.
698" lg. East. (Figure 1).

Synthetic table h. 1.: Table 1, 15 relevés.

Syn.: Prunetum tenellae auct. non So6 (1927 em. 1947) 1959: Pinzaru & Ruschuk,
2016.

Locations: Altitude 60-150 m. Relief: the Dniester Plateau, Central Moldavian
Plateau, the southern slope of the Podolian Upland, in the upper part of the limestone
slopes of the Dniester Valley and of its right tributaries Réut and Ichel. The slope
exposure — south, southeast and west, the inclination — about 5-30°. Climate — temperate-
continental, the average annual temperature is 9.5-10.0°, the average annual precipitation
varies between 500 and 550 mm. Bedrock: Sarmatian limestones or Quaternary clays.
Soils: rendzina or sandy clays.
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Figure 1. Ass. Prunetum tenellae So6 1951 vincetosum herbaceae subass. nova (type),
Tirgul-Vertiujeni commune, Floresti district, 29.1V.2009.

Characteristic _species: Amygdalus nana (V), Vinca herbacea (1V), Thymus
marschallianus (1V), Caragana frutex s. str. (I1I).

Constant species: Festuca valesiaca (V), Marrubium peregrinum (IV), Medicago
falcata (1V), Teucrium chamaedrys (1V), Thalictrum minus var. minus (11I).

Rare species: Orchis purpurea [Critically Endangered (CR)] included in the Red
Book of Moldova (2015) and Nearly Threatened (NT) species (Law...1998): Adonis
vernalis, Amygdalus nana, Asparagus officinalis, A. verticillatus, Crocus reticulatus,
Hyacinthella leucophaea, Iris aphylla, Stipa lessingiana, S. pennata, S. pulcherrima,
Teucrium montanum var. montanum [3, 8].

Phytosociological composition. In the 15 studied relevés, 174 species of vascular
plants have been identified: 33 species are characteristic of the coenotaxa of the class
CRATAEGO-PRUNETEA, 21 — cl. TRIFOLIO-GERANIETEA, 98 — cl. FESTUCO-
BROMETEA and 22 — Variae syntaxa. The number of species in a relevé varies
from 22 to 60 species. Although there is a large number of species in the FESTUCO-
BROMETEA class, the majority of these species are of low coenotic importance, being
represented by few specimens and having low constancy (I-1I).

Structure: The general vegetation cover is 100% (Figure 1, 2, 3); 1-2 layers are
observed in the vertical structure of the phytocoenoses. The upper layer, with a height of
60-70 or 80-95 cm, with a general coverage of (60) 70-90%, is formed by the dominant
species Amygdalus nana (abundance + dominance 4-5), accompanied in some places
by Caragana frutex and Rosa spinosissima and with an insignificant participation of tall
herbaceous species: Stipa capillata, Marrubium peregrinum, Medicago falcata, Salvia
nutans, S. nemorosa, Thalictrum minus. Tall shrubs: Crataegus monogyna, Rosa canina,
Prunus spinosa, Cotinus coggygria, Rhamnus cathartica, Viburnum lantana etc. occur
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rarely, are represented by few specimens and do dot form a distinct layer. The inferior
layer, up to = 25 cm, with a cover of 15-40%, consists of Vinca herbacea, Teucrium
chamaedrys, Thymus marschallianus, Festuca valesiaca, Asperula cynanchica etc.

Figure 2. Ass. Prunetum tenellae So6 1951vincetosum herbaceae,
Delacau commune, Anenii Noi district, 24.1V.2015

Figure 3. Ass. Prunetum tenellae So6 1951vincetosum herbaceae,
Butor commune, Grigoriopol district, 21.VI.2018
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The range of life forms contains hemicriptophytes (H) = 55,4%, therophytes (Th) =
14,0%, geophytes (G) = 11,0%, nanophanerophytes (Phn) = 9,0%, chamaephytes (Ch)
= 6,0%, biennial plants (TH) = 3,6% and mesophanerophytes (Phm) = 1,0%.

The following geoelements predominate: Eurasian (Eua) = 50,0%, European (Eur)
=10,0%, Pontic-Mediterranean (P-M) = 9,6%, Central-European (Euc) = 5,2%, Pontic-
Pannonian (P-P) = 4,2%, Pontic-Pannonian-Balkan (P-P-B) = 3,6%, other geoelements
are represented by 1 to 4 species.

Distribution (Figure. 4). The phytocoenoses of the given subassociation occur in
the districts: Floresti (Tirgul-Vertiujeni commune), Rezina (Tipova village), Orhei
(Trebujeni commune), Anenii Noi (Delacdu commune), Camenca (Hrusca commune
and lantarnoe village), Ribnita (Molochisul Mare commune), Grigoriopol (Butor
commune) and Chisindu municipality (Cricova town and Fauresti village).

\'\ 1\‘__ l\t Soroga

g § Eﬂrjl Y \}\

Balti '
» o
3 :
" - o
Falesti -
e
Py 1L‘|.‘- .4_
- ] 1Y
—r ey Dubasari” i
o o Calarast. i
i o
Ungheni '|\ T —Straseni’ i j|

AT
Ni{ﬁﬂ!}-\ b \\“—"w CHISINAL
s e o

4 \ — B
I_: }i H.\m{“ \\ sRal ba
L \_\‘a Tighina i Slobozia )
Fi ) oy . {Bender)
3 | ey
L \ nal T _ ¥ Causeni ot
o \
i !' _4:“ \\
‘/' e T ' »Stefan:Vada,
e L T £ | Ll ™ . .
s “t Ii \!\ 1 v ;hl;/su;-
ouhrat'l
LS

Figure 4. Locations of the subassociation vincetosum herbaceae subass. nova
in the Republic of Moldova
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Territorial protection. The phytocoenoses of the above-mentioned subassociation are
protected in the “Tipova” Landscape Reserve, Orhei National Park (Table 1, rel. no. 2-3).

Conservation value: high; rare, endangered habitats, protected within the Emerald
Network.

Table 1. Ass. Prunetum tenellae So6 1951 vincetosum herbaceae
Pinzaru subass. nova

* 2 3 4 5 6 7 8 9 10 11 12 13 14 15K
Aspect E E S E S S S E SEWW S W W W|i
g :;j Slope (°) 30 5 15 20 15 10 30 15 20 5 5 10 15 20 15
% E) Shrub cover (%) 80 70 8 90 85 80 75 90 80 60 85 85 80 75 70
E § Herb cover (%) 20 30 15 10 15 20 25 10 20 40 15 15 20 25 30
Surface of relevé (m?) 100 30 100 100 60 35 100 100 80 30 35 100 80 70 50
Number of species 60 23 30 29 23 28 49 32 34 36 36 31 45 22 26
Characteristic species
ass. Prunetum tenellae
Phn |Eva |Amygdalus nana 4 3 4 4 5 5 4 4 5 4 5 4 4 4 4|V
Ch |Sm Teucrium chamaedrys 2 1 1 - - - 1 1 11 2 1 1 1[IV
H [P-M |Salvia nemorosa + - + - - 4+ + + - 4+ 4+ - - - - |
H |Bua |Thalictrum minus var. minus| r + + - - - 4+ - r + + 1 + - - |II
H |Sm |Melica transsilvanica r - - - - - 4+ 4+ + - r - - - -lI
G |Eua |Elymus hispidus 1 - 11 - - e I |
Dif. subass.
H |Pont |Vinca herbacea 1 1 1 - - - 2 - + 1 1 1 2 2 2|V
Ch |Eua |Thymus marschallianus + - - + 4+ + 1 -+ 1 + - + + - IV
Phn |Eua |Caragana frutex s. str. - -1 1 + 1 - - + + 1 1 - - |l
Prunion fruticosae
Phn |P-P-B |Chamaecytisus austriacus R T S SR B |
Phn [Eua |Rosa spinosissima -2 1 - - - 1 - - - - - - - -|I
H |Euc |Carex michelii 1 - - - - - 1 - - - - - - - -|1
Phn [Eua |Cerasus fruticosa e
Phn |Eua |Cotoneaster melanocarpus - - - - - - - - - r r - - - -1]1
Phn (P-M  |Rosa gallica e R O |
Phn |Eua |Spiraea crenata B
H |P-M |Veronica austriaca + - - oo oo oo oo
H |Eua |Veronica spuria e |
Berberidion
G |P-B |Asparagus verticillatus + - - r r - + - - 4+ r - - - -|I
Phn |P-M |Cotinus coggygria roo- - - - -1 - r*r + r 1 - - -|1I
Phn |M Cerasus mahaleb - - - r r - - e I |
Phn |Eur  |Berberis vulgaris e T T L i |
G |P-P-B |Leopoldia tenuiflora T I
Phn [Sm  |Viburnum lantana B T I |
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Prunetalia
Phn |Eua |Crataegus monogyna r - r + - r + + + 4+ 4+ - - - - |
Phn |Eur  |Prunus spinosa - 4+ 4+ + r - - r - - - - - - -“lnu
Phn |(Eua |Rhamnus cathartica - - - - - - - r - + - 1 - - -1
Crataego-Prunetea
Phn |Eur |Rosa canina r - - - - - 4+ - - 4+ + - - - -1
H |Eur |Sedum maximum + - - - - - - - - 4+ + - - - r|I
Phn |Eua |Acer tataricum T e I |
Phn |Euc |Cornus sanguinea e i |
G |Eur |Corydalis solida T I |
H |Circ |Geum urbanum e I
G |Euc |Orchis purpurea e e |
Phm |[Eur  |Pyrus pyraster e S I
G |Eur |Scilla bifolia B I |
Phm (Euva  |Ulmus minor T T I |
H |Eur |Thalictrum minus var. major| - - - - - - - + - - - - - - - |]
Trifolio-Geranietea s.1.
G |Eua |Asparagus officinalis roo- - - - - r - r r - T T - ~-|I
H |Eva |Origanum vulgare -+ - - - 4+ + 4+ - - - - - - r|In
H  |Euc-M|Securigera varia + - + + + - - - - - - 4+ - - -lI
H |Eua |Agrimonia procera S T ST N |
H Euc |Anthericum ramosum - - - - - - 1 - - - - - - - -1
H |Eua |4ster amellus T T |
H |Eua |d4stragalus glycyphyllos e |
Campanula glomerata var.
H |EurS | cervicarioides e R
H |Euc |Clematis recta B T I |
H |Bua |Hieracium virosum - - - - ..o+ o
H |P-P  |lnula ensifolia R
G |Eur |lris aphylla - - - - - -1 r - - - - - - -l1
H |Euc |Peucedanum alsaticum R
H |Euva |Phlomis tuberosa i B |
G |Eua |Polygonatum odoratum - - - - - -1 - - - - - - - -1
H |Eua |Stachys officinalis T I |
H |Eua |Tanacetum corymbosum e I |
H  |P-Euc |Valeriana collina S e I
H |Eua |Veronica chamaedrys e |
H |Eua |Vincetoxicum hirundinaria T T |
Festuco-Brometea s.l.
H |Eua |Festuca valesiaca + + + 4+ + + 1 + + 1 v
H  |P-P-B |Marrubium peregrinum + - - - roo- + + -1+ |1V
H |Euva |Medicago falcata + 4+ -+ + - -+ + - 1 - -1V
H |Euva |Stipa capillata r - - + - -+ - 4+ -+ + - I
H  |Euc-M|A4sperula cynanchica + - -+ o+ - -+ + 4+ - - - |1l
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H |Eua |Bothriochloa ischaemum

H |Eua |Linaria genistifolia

H |Pont |Cleistogenes bulgarica

H |Eua |Cota tinctoria

H |Eva |Salvia verticillata

H |Eua |Agropyron cristatum

H |P-B |Centaurea orientalis

H [P-M |Eryngium campestre

H  |P-Cauc|Euphorbia stepposa

H |Eua [|Festuca rupicola

H |Eua |Fragaria viridis

H |P-M |Galium glaucum

H |Eva |Galium verum

H |Pont |Galium volhynicum

Th |P-M |Nigella arvensis

H |Eur |Potentilla arenaria

H |Eua [Scabiosa ochroleuca

H |P-M [Seseli tortuosum

H |P-M |[Stachys recta

H |Eua [Stipa pulcherrima

H |Eva |Viola hirta

H  |Eur |Achillea collina

H |Euva |Adonis vernalis

H  |P-P-B |4juga laxmannii

G |P-M |Allium flavum

G |Euc |Allium sphaerocephalon

Th |Circ |Arenaria serpyllifolia

Ch |Eva |Artemisia austriaca

Ch |Euva |Artemisia campestris

H |Eua |Astragalus onobrychis
Astragalus vesicarius var.

Ch |End angelicae

H |P-P  |Asyneuma canescens

H Eua  |Bromus inermis

H |Eua |Campanula sibirica

G |Eua |Carex praecox

Th |P-B |Centaurea diffusa

H |Eur |Centaurea scabiosa

H |P-P  |Cephalaria uralensis

TH |Eua |Chondrilla juncea

Th |Eur |Clinopodium acinos

G |P-M |Crocus reticulatus

Th |Adv |Cuscuta campestris

TH |Euva |Erysimum canescens

H |Eva |Filipendula vulgaris

XIII, NR.
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G |Euc |Gagea pratensis - - - T I |
H Eua |Galatella linosyris - - - - - - - 1 - - - - - - -1
H |Eua |Galatella villosa 1 - - - - - - - - - - - 4+ 1 -1
H |Euc |Hierochloé australis e e |
G |P-B  |Hyacinthella leucophaea - - - - - -1 - - - - - - - -|1I
H |Eva |Hypericum elegans B - -
H |Eua |Hypericum perforatum - .- ... oo e - -l
G  |P-P-B |Iris pumila S T S A I ¢
H  |Pont |Jurinea ledebourii s R
H |Eur |Koeleria pyramidata e S S - -1
G  |Eur |Leopoldia comosa T S I |
H |Eua |Linum perenne - - - 1+ 4+ - - - - - -+ - -1
G |P-Sm |Muscari neglectum B
Ch |P-B  |Odontarrhena muralis B T e I
TH |P-P-B |Onosma visianii e T I |
H g_aB_ Peucedanum ruthenicum I T
H |Eua |Phleum phleoides e T
Phlomis herba-venti
H |P-M | var. pungens T |
H |Euva |Pilosella echioides e T I |
H |Eua |Pimpinella saxifraga B T
H |Eua |Poa angustifolia e e i |
H Eua |Potentilla recta ro - - - - r r - - - - - - - -1
H |Pont |Psephellus marschallianus | - - - - - - - - - - - - 4+ - -|1I
G |P-M  |Ranunculus illyricus T e I |
H |P-P |Salvia austriaca - - - - - - - - r - - -+ - o+
H P-P  [Salvia nutans - - - - - - - e |
H |Eua |(Sanguisorba minor - - .- .o oo
Ch |Eua |Sedum acre T R B |
H |Eua |Senecio jacobaea S I |
Th |Eua |Sideritis montana - - - e T I |
TH |EurS [Silene otites + - - I T T I |
H |Pont |Stipa lessingiana - - T I |
H |Eua |Stipa pennata - - e I |
Teucrium montanum var.
Ch |P-M montanum e T I |
H |Sm |Teucrium capitatum e T T I |
Th |Euva |Thlaspi perfoliatum T TV I
TH |Euc-M |Tragopogon dubius S I |
Th |Eur |Valerianella dentata - - - - ... oo
H |Eua |Verbascum phoeniceum - - I T U I |
Ch |Euva |Veronica prostrata -+ - T T B |
H |Eua |Veronica spicata - - - r r - - - - - - - '1° - ~-]|1I
Th |Eua |Veronica verna - - - oo - ol
H |P-P |Viola ambigua - - - - ..o o oo - -l
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Th |P-M |Viola kitaibeliana + - - T I |
Th [P-M |Xeranthemum annum T S o I |
Variae syntaxa
Ch |Euva |Artemisia campestris - - - r - - - - - + + - + + -|II
Th |Eua |Daucus carota + - r r _ + I
G |Circ |Elymus repens 2 - - 1 - 1+ I
H |Eua |Cardaria draba + - - - - 1
H |Eua |Cichorium intybus e 1
Th |Eur |Consolida regalis + - - - - 1
Th |Eua |Crepis tectorum + - - - .- ..o 1
H |Bua |Falcaria vulgaris - - - . ... a4+ 1
H |Eva |Galium mollugo - - - - - - - - -+ o+ - 1
Th |Eua |Holosteum umbellatum - - - ... oo o o H I
Th |Eua |Lamium amplexicaule - - - ..o oo 1
TH |Eua |Melilotus officinalis + - -+ - - - - oo - 1
Th |Eur |Papaver dubium R T S 1
H |Eua |Plantago lanceolata e I
H |Euva |Reseda lutea - - r - - - - - - r - - - 1
Th |Eva |Senecio vernalis + - - r - - 1
Th |Eva |Thlaspi arvense + - - - - I
Th |Euc |Torilis arvensis ro- - - - oo oo I
H |Eua |Verbascum nigrum e T T S I |
Th |Euva |Veronica arvensis + - o+ - - - - - - - - - 1
Th |Eua |Veronica hederifolia T 1
Th |Cosm |Viola arvensis + o+ - - - -+ - - . 1

Place and date of the relevés:

*1(type), Tirgul-Vertiujeni commune, Floresti district, 29.1V.2009; 25. VII1.2018;
2-3, Tipova village, Rezina district, 14.V.2011;

4, Cricova town, Chiginau municipality, 04.VIL.2009, 15. VI.2017;

5-6, Fauresti village, Chisinau municipality, 18.VIL.2015;

7, Trebujeni commune, Orhei district, 11.V1.2015, 23. IV.2018;

8, Delacau commune, Anenii Noi district, 05.VI1.2015;

9, Hrusca commune, Camenca district, 06.V1.1997;

10-11, Rascov x lantarnoe village, Camenca district, 02.X.1997, 19.VIIL.2018;
12, Molochisul Mare commune, Ribnita district, 07.V.2017;

13-15, Butor x Teiu commune, Grigoriopol district, 16.VII.1995, 21.VII.2018

CONCLUSIONS

The subassociation vinceotosum herbaceae Pinzaru subass. nova of the association
Prunetum tenellae Sod 1951 includes xerophilous, thermophilic, western-Pontic
phytocoenoses, occurring on sandy clays or on rendzina soils, on the limestone hills of
the Dniester river basin, at altitudes of 60-150 m.

In the floristic composition of the phytocoenoses, the following geoelements
predominate: Eurasian (50,0%), followed by the FEuropean (10,0%), Pontic-
Mediterranean (9,6%) and the Central-European ones (5,2%).
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The subassociation Prunetum tenellae So6 1951 vincetosum herbaceae Pinzaru is
of high conservation value, includes rare habitats and deserves to be included in the List
of Protected Plant Associations of the Republic of Moldova.

The association Prunetum tenellae Soo 1951 includes Amygdalus nana scrubs in
Pontic-Pannonian-Balkan, xerophilous-xeromesophilous, thermophilic phytocoenoses
and rare habitats included in the Emerald Network.

Acknowledgement. The research was supported by the NARD through the project
“Research and conservation of vascular flora and macromycobiota of the Republic of
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PRINDEREA, SUPRAVIETUIREA SI CRESTEREA
SPECIILOR LEMNOASE PE HALDA DE STERIL
DIN CARIERA DE CALCAR ,,LAFARGE CIMENT”

Petru CUZA !, Corina CERTAN ?, Constantin BULIMAGA *
1 — Universitatea de Stat din Moldova, Chisinau, Republica Moldova
2 — Institutul de Ecologie si Geografie, Chisinau, Republica Moldova

Rezumat. Au fost cercetate inrddacinarea, supravietuirea si dinamica cresterii in inalfime si in dia-
metru a puietilor, dintr-un asortiment de specii lemnoase, pe halda de steril proaspat formata in cariera de
calcar ,,Lafarge Ciment”. Puietii de specii lemnoase au demonstrat un procent de inradacinare destul de
satistacdtor (69-99%). Un grad 1nalt de Inradacinare poate fi asigurat prin efectuarea lucrarilor de mentinere
a culturilor forestiere. Dupa plantare, puietii tineri necesita ingrijire, prasind de céte ori este necesar pentru
a controla cresterea buruienilor si a mentine umiditatea in sol, ceea ce favorizeaza supravietuirea puietilor.
Speciile de arbori au fost caracterizate printr-o rata de crestere diferita. Salcamul a demonstrat o crestere
foarte rapida in inaltime, dar pinul negru a fost caracterizat de o crestere lenta. Salcamul este o specie cu
crestere rapida si nepretentioasa fatd de elementele minerale din sol, prin urmare, poate fi utilizat cu succes
la impadurirea terenului din cariera de calcar. In primul an dupa plantare, puietii tineri, sensibili la actiunea
factorilor de mediu, au avut o crestere lentd si neuniforma in inaltime si in diametru. in anii urmatori, puietii
au devenit mai viabili si mai putin influentati de fluctuatiile locale si temporale ale factorilor de mediu.

Cuvinte-cheie: carierd de calcar, specii lemnoase, inradacinare, supravietuire, inalfime, diametru,
crestere, puieti.

THE ROOTING, SURVIVALAND GROWTH OF WOODY
SPECIES ON TAILING DUMPS IN THE LIMESTONE
QUARRY “LAFARGE CIMENT”

Abstract. The rooting, the survival and dynamics of growths in the height and after the diameter of
the seedlings, of a range of woody species, had investigated on the freshly formed sterile dump limestone
quarry ,,Lafarge Ciment”. The seedlings of the woody species had a relatively good rooting (69-99%). A
high degree of rooting can be ensured as a result of the maintenance of forest crops. After planting, the
young seedlings must be cared for by hoeing as many times as necessary in order to control the weeds and
maintain moisture in the soil, which increases the survival of the seedlings. Tree species have been charac-
terized by a different growth rate. Acacia has showed a very rapid increase in height, but the black pine has
been characterized by a slow growth. Acacia being a fast-growing species and unpretentious to the mineral
elements in the soil can be used to afforest the limestone quarry land. In the first year after planting, the
young seedlings, otherwise sensitive to the action of the environmental factors, had an increase in height
and in diameter slow and uneven. In the years that followed, the seedlings became more viable and less
influenced by local and temporal fluctuations of environmental factors.

Key words: limestone quarry, wood species, rooting, survival, height, diameter, growth, seedlings.

INTRODUCERE

Ecosistemul natural reprezintd o unitate functionala a biosferei, are o structura unita-
ra, complexa, cu componentele abiotica si biotica integrate sistemic, interdependente si
interdeterminante [9, 17]. Impactul antropic din ultimele secole a determinat deteriorarea,
schimbarea sau distrugerea ecosistemelor naturale, ceea ce atrage atentia oamenilor de sti-
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intd §i a societatii civile asupra: reducerii alarmante a suprafetei padurilor, disparitiei nu-
meroaselor specii §i cresterii numarului celor amenintate, proliferarii speciilor exotice etc.
[3, 5, 13]. Problema degradarii ecosistemelor naturale prin exploatarile miniere de supra-
fata este o problema actuala si primordiala, atat la nivel national, cat si la nivel mondial.

Se stie ca o forma agresiva de degradare a solului se datoreaza exploatarilor miniere
la zi, care decurge de 1,4-1,7 ori mai rapid decat in alte ramuri industriale [22]. Ex-
ploatarea miniera la zi influenteaza intr-o maniera negativa factorii de mediu — sol, apa,
aer, flora, fauna si reclama cheltuieli considerabile atat pentru refacerea acestora, cat si
reintegrarea suprafetelor degradate in circuitul economic si agricol.

Reconstructia ecologica este o metoda pe larg utilizata pentru ameliorarea terenuri-
lor degradate de factorul antropic prin faptul ca fiind aplicata creeaza conditii favorabile
pentru restabilirea structurii si functiilor ecosistemului deteriorat. Aceastd metoda are in
vedere introducerea pe terenuri degradate a speciilor lemnoase si/sau erbacee in deplina
corespundere cu conditiile stationale ale locului de culturd. De reguld, reconstructia
ecologica a terenurilor degradate are in vedere instalarea culturilor forestiere, deoarece
acestea exercitd un rol mediogen important privitor la: protectia solului de eroziune,
refacerea echilibrului hidrologic al biotopului, sporirea numarului de specii de plante si
animale etc. [6, 7, 25, 27]. Padurile nou create pe terenuri degradate asigurd mentinerea
diversitatii forestiere si servesc drept refugiu pentru lumea animala spontana, care exista
sporadic in conditiile agrocenozelor supuse presiunii antropice [13, 14].

In articolul de fata s-a studiat prinderea, supravietuirea si dinamica cresterii in inal-
time si in diametru a speciilor de arbori plantati pe halda de steril proaspat depozitata
din cariera ,,Lafarge Ciment” (R. Moldova) S.A.

MATERIALE SI METODE

In calitate de obiect de studiu au servit culturile forestiere experimentale instalate
pe o halda proaspat depozitata pe teritoriul carierei de calcar ,,Lafarge Ciment” (R.
Moldova) S.A. Halda reprezinta locul unde a fost depozitat stratul de steril si deseurile
inutilizabile provenite din lucrarile miniere.

Halda, in spatiul careia s-au desfasurat cercetarile, se gaseste la o altitudine de 106
m. Terenul are o Inclinatie nord-estica. Solul reprezinta un amestec de material pdmantos
de varsta Pleistocenului Inferior.

In primdvara anului 2017 pe halda proaspat depozitati cu material pimantos au fost
instalate culturi forestiere experimentale. Pregatirea terenului si a solului au inclus un
ansamblu de lucrari constand din succesiunea urmatoarelor operatii tehnice: nivelarea te-
renului, maruntirea materialului pamantos si sdparea gropilor cu dimensiuni de 30 x 30
x 30 cm. Plantarea 1n gropi s-a executat primavara (23 martie) cu puieti de talie mica
(de un an). Solul mai bogat, rezultat din saparea gropilor, a fost folosit pentru acoperirea
radacinilor puietilor, iar cel rdmas a fost asezat in jurul puietilor pentru a mentine apa din
precipitatii. Plantarea a fost efectuatd conform urmatoarei scheme: pe teren s-au marcat
5 parcele (fiecare fiind reprezentatd de cate o variantd de cercetare) cu dimensiuni de 15
x 15 m. In cuprinsul fiecirei parcele au fost plantate 10 randuri de puieti. A fost aplicata
distanta dintre randurile de puieti de 1,5 m, iar dintre puieti pe rand de 1,0 m. Doar pentru
parcela patru distanta dintre randurile de puieti a fost marita pana la 2,0 m.
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In experiment, in functie de modul de asociere a speciilor lemnoase, au fost previ-
zute cinci variante experimentale, notate cu cifre romane. Varianta I este reprezentata de
specia principald salcadm (Robinia pseudacacia L.) in asociere cu salcioard (Elaeagnus
argentea Pursh.); varianta a II-a este, de asemenea, reprezentata de specia principala
salcam in asociere cu lemn cainesc (Ligustrum vulgare L.) si catina alba (Hippophae
rhamnoides L.); varianta a IlI-a — reprezentatd de specia principald pin negru (Pinus
nigra J. F. Arnold) in asociere cu specia de amestec ulm de munte (Ulmus glabra L.),
lemn cainesc si scumpie (Cotinus coggygria Scop.); varianta a IV-a — reprezentata de
specia principala frasin comun (Fraxinus excelsior L.) in asociere cu specia de amestec
paltin de munte (Acer pseudoplatanus L.) si catina alba; varianta a V-a — reprezentata de
specia principala frasin comun in asociere cu speciile de amestec paltin de camp, gladita
(Gleditschia triacanthos L.) si sélcioara.

Prelucrarea statistica a rezultatelor a fost efectuata dupa V. Giurgiu [15], cu ajuto-
rul programului MO Excel 2007. Au fost evaluati parametrii statistici standard: media
aritmeticd, deviatia standard, coeficientul de variatie si semnificatia diferentelor intre
variante.

REZULTATE SI DISCUTII

Pe plan international au fost realizate cercetari care vizau diferite categorii de tere-
nuri degradate (exploatari miniere, cariere, depozitari de deseurilor etc.) in urma carora
au fost naintate masuri specifice de reconstructie ecologica. Dupa parerea lui W. L.
Daniels, & C. E. Zipper [9] degradarea spatiului haldelor poate fi redusa semnificativ
prin mentinerea unui covor vegetal viabil. Autorii considerd ca o comunitate de plante
luxuriante va reduce eroziunea materialului paiméantos de pe suprafata haldei, va dimi-
nua scurgerile acide si definitiv va stabiliza halda. M. 1. Piha et al. [20] au demonstrat
ca fixarea rapida cu ajutorul vegetatiei a terenului haldei constituie un pas important in
controlul eroziunii si a recultivarii ei definitive. Potrivit lui M. Dumitru si al. [12] prin-
cipiile esentiale care garanteaza succesul lucrarilor de impadurire si mentin 1n timp via-
bilitatea arboretului pe terenuri degradate de exploatarile miniere consta in urmatoarele:
selectarea substratului de cultura, pregatirea terenului haldei, utilizarea materialului sa-
ditor In concordantd cu exigentele ecologice ale speciilor din covorul vegetal natural,
alegerea judicioasa a speciilor de arbori in raport cu favorabilitatea conditiilor ecotopu-
lui, hidro-plantarea, utilizarea materialelor forestiere de reproducere cu insusiri genetice
ameliorate, folosirea tehnicilor speciale de plantare, costurile scazute ale impaduririi,
ameliorarea conditiilor de vegetatie a haldelor de steril de citre arboret.

In Cehia si Slovacia recultivarea terenurilor degradate prin exploatiri miniere se
face in primul rand pentru reintroducerea acestora in circuitul agricol sau/si silvic si in a
doilea rand pentru amenajarea terenurilor sub forma de parcuri si spatii verzi, piste auto,
constructii, lacuri de agrement §i cu scop piscicol. Pentru recultivarea silvica, rezultate
bune au fost obtinute in urma plantarii speciilor: Acer pseudoplatanus, Fraxinus excel-
sior, Populus nigra, Pinus sylvestris, Pinus strobus, Larix decidua, Elaeagnus angusti-
folia, Ligustrum vulgare, Amorpha fruticosa si Rosa rugosa [18].

In Polonia pentru activitatile ardtate mai sus au fost testate urmitoarele plante de
culturd: ovazul, graul, cartoful, porumbul, rapita, sfecla etc. In zonele cu conditii cli-
matice mai putin favorabile a fost practicati recultivarea silvica. In acest scop au fost
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testate urmatoarele plante lemnoase: Populus canadensis (forma: grandis, marilandica,
robusta), Larix decidua, Larix polonica, Fraxinus americana, Fraxinus excelsior, Acer
pseudoplatanus, Acer platanoides, Quercus rubra, Tilia cordata, Ulmus campestre, Al-
nus glutinosa, Fagus silvatica, Pinus strobus, Picea excelsa [19].

In Romania, pe haldele din bazinul Olteniei au fost organizate experiente pentru
stabilirea speciilor de pomi fructiferi pretabile in conditiile de mediu ale haldelor. Au
fost testate speciile, cum sunt: Juglans regia, Malus domestica, Prunus domestica, Ce-
rasus avium, Cerasus vulgaris, Corylus avellana si Ribes nigrum. Rezultate bune au
fost obtinute prin introducerea Prunus domestica, Malus domestica si Corylus avella-
na [21]. De asemenea, pentru reconstructia haldelor de steril au fost instalate plantatii
forestiere cu functii de protectie multiple, care au avut in vedere: reglarea regimului
hidrologic si climatic, stoparea eroziunii solului, precum si crearea parcurilor si locuri-
lor de agrement, a unor habitate favorabile pentru mentinerea faunei salbatice. Au fost
propuse pentru a fi folosite in cultura forestiera urmatoarele plante lemnoase: Quercus
robur, Quercus petraea, Acer pseudoplatanus, Fraxinus excelsior, Populus tremula,
Fagus silvatica [10].

Investigatiile noastre au avut drept scop stabilirea gradului de prindere si de supra-
vietuire, precum si dinamica de crestere in inaltime si Tn diametru a puietilor de salcam,
ulm de munte, frasin comun, paltin de munte, gladita si pin negru.

Speciile de arbori s-au caracterizat prin prindere diferita. In primul an dupa plantare
cel mai Tnalt grad de prindere a puietilor a fost Inregistrat la salcadm (99,5%), urmat, la
diferenta nesemnificativa, de ulmul de munte (97,5%) si, la diferentd semnificativa, de
gladita (92,9%) (Tabelul 1). Pe terenul haldei paltinul de munte a asigurat o prindere
buna (88,6%), iar cea mai scazutd prindere s-a inregistrat la frasinul comun (78,8%) si
pinul negru (68,8%). Potrivit lui JI. H. I1ak si B. I1. boopunés [26] prinderea puietilor
de pin depinde de termenele de executare a lucrarilor de ingrijire in culturile forestie-
re. Autorii au demonstrat ca intre{inerea mecanizata a solului intre randurile de puieti,
executatd primavara, distruge crusta formata in perioada de iarna si in asa fel asigura
pastrarea umiditatii in sol. Umiditatea solului, doar dupa o singura intretinere a fost cu
8-12% mai ridicatd in varianta unde puietii au fost supusi lucrarilor de ingrijire decat
in varianta martor, ceea a sporit gradul de prindere a puietilor cu 19,6% in comparatie

Tabelul 1. Principalii indicatori statistici la nivelul speciilor pentru prindere
si supravietuire

Prinderea (%) — 2017 Supravietuirea (%) — 2019
Specia _ _

X (¢ C X (¢ C
Salcam 99,5 23,9 34,2 98,9 64,4 19,7
Ulm de munte 97,5 11,4 29.4 97,5 14,8 27,6
Frasin comun 78,8 6,5 29,8 76,3 7,6 22,4
Paltin de munte 88,6 12,1 45,3 75,7 14,3 36,9
Gladita 92,9 3,6 20,5 92,8 7,8 26,6
Pin negru 68,8 7,1 51,9 56,3 7,5 27,0
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cu varianta martor. Probabil cd, in cazul nostru, puietii speciilor studiate au reactionat
in mod diferit la efectele benefice obtinute ca urmare a executarii lucrarilor de ingrijire,
cele mai sensibile fiind frasinul comun si pinul negru, ceea ce a si determinat gradul
diferit de prindere a puietilor.

Prinderea puietilor de salcam, ulm de munte, gladita, frasin comun si paltin de munte
a fost suficient de nalta (78,8-99,5%) depasind prevederile Normelor tehnice privind
receptia tehnica si controlul anual al lucrarilor de regenerare, impadurire si cresterea
materialului forestier de reproducere [16] in conformitate cu care reusita impaduririlor
in anul intai de crestere constituie 75,0% din totalul de puieti plantati. O prindere mai
scazuta decat cea aratatd mai sus a fost Inregistrara la puietii de pin negru (68,8%), ceea
ce sugereaza ca speciei respective trebuie sa i se acorde o atentie sporitd la executarea
lucrarilor de plantare si de ingrijire in culturile forestiere.

Pe marginea celor rezultate, se poate afirma ca dintre speciile studiate o sensibilitate
mai mare la socul de plantare au manifestat frasinul comun si pinul negru. O viabilitate
destul de sporitd au manifestat-o salcamul, ulmul de munte si gladita. S-a constatat ca
puietii vigurosi, care au un sistem radicular bine dezvoltat si proportionalizat, au realizat
o prindere superioara, comparativ cu puietii slab dezvoltati, cu radacini vatamate, ofili-
te, cu raport anormal Intre radacini si partea aeriana.

Dupa trei ani de la plantare, supravietuirea inalta pe halda de steril proaspat depo-
zitatd, au asigurat salcamul (98,9%), ulmul de munte (97,5%) si gladita (92,8%), iar o
supravietuire buna, au asigurat frasinul comun (76,3%) si paltinul de munte (75,7%). O
supravietuire scazuta a fost inregistrata la pinul negru (56,3%) (Tabelul 1). Se intrevede
aceiagi tendinta de scadere a valorilor medii a indicilor de prindere si de supravietuire a
puietilor la speciile studiate pe parcursul celor trei ani de observatie. Cu titlul de exem-
plu mentiondm ca frasinul comun a inregistrat valoarea medie a indicelui prinderea de
78,8%, iar in urmatorii doi ani de viata au fost eliminati din diferite cauze doar 2,5% de
puieti (supravietuirea fiind de 76,3%), fapt care demonstreaza ca in primul sezon de ve-
getatie dupa plantare, firavii puieti manifesta un grad ridicat de sensibilitate la actiunea
factorilor locali nefavorabili de mediu. De aceea, in primul an dupa plantare, in raport
cu anii in crestere, eliminarea pe cale naturala a puietilor este cea mai ridicata. Din cele
relatate reiese ca pe parcursul perioadei de vegetatie a primului an dupa plantare puieti-
lor speciilor lemnoase trebuie sa li se acorde o atentie sporita, astfel ca prin executarea
periodica a lucrarilor de ingrijire in culturile forestiere sa se combata buruienile cople-
sitoare §i sa se afaneze solul.

Din cercetarile efectuate cu privire la compararea culturilor experimentale in primii
ani dupa plantare reiese ca in conditiile ecotopului haldei cu material pamantos proaspat
depozitat salcamul a inregistrat cresterile cele mai active in indltime, incepand cu pri-
mul an dupa plantare. Cresterea in Inaltime a salcdmului s-a mentinut activa pe Intreaga
perioada a celor trei ani de studiu (Tabelul 2). Mentionam ca in conditiile extreme de
mediu ale spatiului haldei salcamul a realizat dupa al 3-lea sezon de vegetatie o crestere
medie anuald acceleratd in indltime, care s-a situat la peste un metru (Z, =3,3m-2,2m
=1,1 m). Rezultate asemanatoare au fost obginute de catre E. Untaru [23] care a consta-
tat ca dintre speciile introduse pe terenurile alunecatoare si cele cu eroziune in adancime
din zona Barlad a Romaniei, cresterile deosebit de active in nadlfime au fost realizate de
catre salcdmul alb, unde cresterea medie anuala a puietilor se situa la circa 1 m, ceea ce
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Tabelul 2. Valorile medii (} , cm) si coeficientii de variatie (C, %)
a inaltimii puietilor speciilor lemnoase

Varsta puietilor, ani

Specia ! 2 3

YimM C }imM C YimM C

Salcam 69,9+2,01 | 398 |222,1+4,54| 282 |[326,1+515| 21,7

Ulm de munte 38,7+2,09 | 33,7 43,8 +£2,51 35,7 53,4+2,64 30,9

Frasin comun 21,9+0,88 | 32,2 24.4 + 0,86 27,6 33,8+0,96 22,4

Paltinde munte | 2684155 | 456 | 31,4+1,62 37,5 388+1,99 | 3773

Gladita 17,5+0,75 | 21,8 | 20,7+ 1,05 26,0 | 293+1,58 | 27,5

Pin negru 13,6+1,68| 71,0 | 174+1,62 | 51,1 |27,7+1,62 | 304

a determinat realizarea starii de masiv la varsta de 3-4 ani. Avand in vedere ca salcamul
alb este o specie putin exigenta fatd de troficitatea solului, precum si faptul ca are o
crestere redusa pe soluri calcaroase sau argiloase (adica in statiuni necorespunzatoare)
[11], cresterea activa a salcAmului in conditiile de mediu nefavorabile ale carierei de
calcar ,,Lafarge Ciment”, dar si in conditiile terenurilor alunecatoare si puternic erodate,
demonstreaza capacitatea puietilor de a folosi eficient elementele minerale din sol chiar
si pe terenuri puternic degradate.

Celelalte specii introduse 1n cultura s-au caracterizat prin cresteri mult mai scazute
in comparatie cu cele ale salcdmului. Ulmul de munte, utilizat ca specie principald de
amestec, in asociere cu lemnul cainesc si scumpia, a prezentat un ritm mediu de crestere
in inaltime si in diametru (Tabelele 2 si 3). Este interesant de observat ca ulmul de mun-
te se caracterizeaza prin crestere rapida in tinerete [2, 10], Insa In pofida acestui fapt in
conditiile de mediu ale haldei, in cel de-al 3-lea an dupa plantare, ulmul de munte a fost
depasit semnificativ in crestere de cdtre salcamul alb, atdt in tnalfime (t_, =47,121;p <
0,001), cat si in diametru (t_, = 20,747; p <0,001).

Cat priveste frasinul comun, care in cultura forestiera a fost folosit ca specie princi-
pald de baza si paltinul de munte — ca specie principald de amestec, acestea sunt specii
relativ repede crescatoare [2, 10]. Ambele specii, pe parcursul celor 3 ani de analiza,
s-au caracterizat prin ritm relativ lent de crestere in inal{ime si asemanator (Tabelul 2).
Frasinul comun in al 2-lea an dupa plantare in comparatie cu primul an a avut o creste-

re lenta in inaltime (} h, =21,9 cm; X h, = 24,4 cm), pe cand in diametru a inregistrat

o crestere inceata (X d, =03 cm; X d, = 0,4 cm). Probabil ca puietii frasinului comun
in primii doi ani dupa plantare au manifestat o viabilitate scazutd fata de conditiile de
mediu a terenului haldei formata din material paméantos.
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Tabelul 3. Valorile medii (} , cm) si coeficientii de variatie (C, %) a diametrului
puietilor speciilor lemnoase

Varsta puietilor, ani
1 2 3

Specia
} +m, C }i m,, C } £m,, C

Salcam 1,0 +£0,03 449 3,2+0,08 31,9 5,0+0,10 29,2
Ulm de munte 0,5+ 0,03 39,8 0,6 + 0,04 50,4 1,2+ 0,10 67,6
Frasin comun 0,3+0,02 38,3 0,4+0,01 26,6 0,6 £0,02 23,0
Paltin de munte 0,4+0,01 24,7 0,5+ 0,01 22,1 0,6 0,01 20,1
Gladita 0,3+0,01 20,5 0,4 +0,01 18,0 0,6 £ 0,02 19,1
Pin negru 0,4+£0,02 31,3 0,5+ 0,02 21,8 0,7 +0,03 22,1

Gladita si pinul negru au inregistrat un ritm lent de crestere in inaltime (Tabelul 2),
iar in diametru a fost consemnat un ritm relativ lent de crestere in primul an dupa planta-
re, dar care s-a intensificat intrucatva in urmatorii ani (in special la pinul negru) (Tabelul
3). Mentionam ca dintre speciile genului Pinus L. cultivate in Europa pinul negru, de
rand cu pinul strob, se caracterizeaza prin cresterile cele mai rapide in inaltime [11]. In
raport cu speciile studiate, pinul negru s-a situat pe locul al treilea in clasament in ceea
ce priveste ritmul de crestere a puietilor in diametru (Tabelul 3), iar cresterea in Tnaltime
a fost scazuta, astfel incat specia a ocupat ultima pozitie dupa valoarea medie a indicelui
respectiv (Tabelul 2).

Se stie ca culturile forestiere de pin negru cresc lent in primii ani dupa plantare.
Acest fapt se explica prin socul post plantare pe care il suportd puietii pinului negru,
cand biomasa aeriand creste mai lent decat biomasa radacinilor. Sistemul de radacini,
urmare a retezdrii considerabile la sapatul puietilor in pepiniera, creste semnificativ de
mult In adancime, cuprinzand volume noi de sol, in detrimentul cresterii partii aeriene
[1]. Consideram ca in cazul nostru cresterea lenta in inaltime a puietilor pinului negru
se datoreaza particularitatii lui biologice expuse mai sus.

Datele furnizate de studiile asupra pinului negru denoté ca acesta poate fi introdus
cu succes in cultura forestiera in calitate de specie principald de baza in asociere cu
specii secundare si arbustive in vederea ameliorarii terenurilor degradate [1, 23]. Capa-
citatea pinului negru de a suporta gerurile si uscaciunea dicteaza introducerea speciei in
cadrul lucrarilor de reconstructie ecologica la innobilarea sau substituirea unor arborete
de slaba productivitate din silvostepd sau la recultivarea unor terenuri degradate prin
exploatdri miniere, cariere etc. [1, 10, 27].

De rand cu analiza dinamicii de crestere a speciilor lemnoase in conditiile ecoto-
pului haldei un anumit interes stiintific prezintd compararea gradelor de variabilitate
a Tnaltimii si diametrului puietilor la speciile lemnoase investigate. Datele ilustrate in
tabelele 2 §i 3 consemneaza ca in primul an dupa plantare 1naltimea si diametrul puieti-
lor tuturor speciilor lemnoase se caracterizeaza printr-un grad 1nalt de variabilitate. De
exemplu, coeficientul de variabilitate a inaltimii puietilor ulmului de munte a inregistrat
valoarea de C = 33,7%, iar a pinului negru — de C = 71,0%. Este stiut faptul ca firavii
si plapanzii puieti ai speciilor lemnoase In primii ani de viatd manifestd o sensibilitate
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ridicata la actiunea influentelor nefavorabile conditionate de factorii mediului inconju-
rator. In perioada de timp de la plantare si pana la sfarsitul primului an de viata firavii
puieti parcurg cele mai grele momente din viatd. Variatia individuala a starii puietilor
la actiunea factorilor de mediu in acest rastimp este diferitd, ceea ce conditioneaza o
crestere deosebita a puietilor unul fata de altul. Din aceasta cauza puietii se caracteri-
zeaza printr-un grad inalt de variabilitate a caracterelor fenotipice. In anii care urmeaza
viabilitatea puietilor sporeste. Cresterea puietilor se stabilizeaza in corespundere cu spe-
cificul lor genetic, ceea ce duce la scaderea gradului de variabilitate a caracterelor [4,
5, 24]. Tendinta sporirii viabilitatii puietilor de-a lungul anilor se manifesta la speciile
lemnoase studiate. De exemplu, variabilitatea ridicata a inaltimii puietilor de salcam
(C =39,8%) din primul an dupa plantare, scade cu 18,1% in al treilea an dupa plantare
(Tabelul 2).

CONCLUZII

1. Recultivarea terenurilor din cadrul carierei de calcar, concomitent cu redarea lor in
circuitul economic, se poate realiza, in majoritatea cazurilor prin Impadurire, asoci-
atd cu unele lucrari ajutitoare de consolidare si amenajare.

2. Prinderea puietilor speciilor de arbori a fost relativ buna (intre 69 si 99%). In vederea
asigurarii unui grad inalt de prindere si supravietuire a puietilor este necesara intreti-
nerea corespunzatoare a culturilor forestiere. Sunt necesare trei prasile in primul an
si cate doua 1n urmatorii doi ani, in cazul culturilor tuturor speciilor luate in studiu.

3. Puietii speciilor de arbori s-au caracterizat prin ritm de crestere diferit. Salcamul a
avut o crestere foarte rapida in inaltime, iar pinul negru o crestere lenta. Particula-
ritatile salcamului de specie nepretentioasa fata de troficitatea solului, viabilitatea
ridicata si cresterea rapidd pe materialul pamantos a haldei sugereaza posibilitatea
introducerii acesteia pe terenurile carierelor de calcar.

4. Variabilitatea Tnaltimii si a diametrului puietilor la speciile studiate scade cu inain-
tarea lor in varsta. In primul an dupa plantare firavii puieti sunt sensibili la actiunea
daunitoare a factorilor nefavorabili de mediu. In urmatorii ani sporeste treptat via-
bilitatea puietilor fata de fluctuatiile in timp a factorilor locali de mediu.
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THE RESULTS OF THE STUDY ON CULTIVARS OF ARGYRANTHEMUM
FRUTESCENS (L.) SCH. BIP. IN THE “ALEXANDRU CIUBOTARU”
NATIONAL BOTANICAL GARDEN (INSTITUTE)

Ina VOINEAC
“Alexandru Ciubotaru” National Botanical Garden (Institute),
Chisinau, Republic of Moldova

Abstract. A new study on several cultivars of Argyranthemum frutescens (L.) Sch.Bip. has been con-
ducted in the “Alexandru Ciubotaru” National Botanical Garden (Institute). In the process of research, the
regenerative ability of plants was studied and the optimal techniques of propagation were established for
the tested cultivars. When assessing the decorativeness, the length of the flowering stage and the morpho-
logical characteristics of various cultivars of A. frutescens were recorded. Characteristics and suggested
uses of 12 cultivars of A. frutescens are given below.
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REZULTATELE STUDIERII SOIURILOR DE ARGYRANTHEMUM
FRUTESCENS (L.) SCH. BIP. IN GRADINA BOTANICA NATIONALA
(INSTITUT) ,,ALEXANDRU CIUBOTARU”

Abstract. Un nou studiu asupra soiurilor de Argyranthemum frutescens (L.) Sch.Bip. a fost realizat in
Gradina Botanica Nationala (Institut) ,,Alexandru Ciubotaru”. in procesul de cercetare s-a studiat capacitatea
regenerativa a plantelor si s-au stabilit termenele optime de multiplicare a soiurilor testate. La evaluarea de-
corativitatii, s-a determinat durata perioadei de inflorire si caracteristicile morfologice ale diferitor soiuri de
A. frutescens. Sunt prezentate caracteristicile si unele utilizari recomandate a 12 soiuri de de A. frutescens.

Cuvinte-cheie: studierea soiurilor, Argyranthemum frutescens, introducere, multiplicare, caracteristi-
cile soiurilor, utilizari.

Argyranthemum frutescens (L.) Sch.Bip. (family Asteraceae, genus Argyranthe-
mum Webb ex Sch. Bip) is commonly named Paris daisy, marguerite or marguerite dai-
sy. The species was formerly considered part of the genus Chrysanthemum, but now it
is placed in an independent genus — Argyranthemum, which has 23 species. Marguerite
daisy is native to the Canary Islands and Madeira. The representatives of the genus have
adapted to various biotopes, they can be found in almost all plant communities of the
Canary Islands — from thickets of xerophytic shrubs to cloud forests. They also occur
on dry slopes among xerophytic shrubs and on volcanic plateaus at an altitude of more
than 2 km above sea level. Some species of the genus have been cultivated for more than
200 years; the plants are perennial, valued for their abundant and long-lasting flowering
but, in the Republic of Moldova, are grown as annuals, as they do not tolerate the low
temperatures that occur in winter [3, 6, 7, 8, 9].
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Some cultivars of 4. frutescens were brought to the “Alexandru Ciubotaru” National
Botanical Garden (Institute) from the Netherlands in 2014-2019. During this period, 15
cultivars of 4. frutescens were introduced into the collection and were propagated and
grown taking into account the conditions of the given climatic zone. Most varieties, as
well as the species itself, are little-known or unknown in our country. The purpose of
this study has been to select the best cultivars for use in landscaping. The aim of our
research has been to study the adaptive and bioecological characteristics of various
cultivars of A. frutescens.

MATERIALS AND METHODS

The research was carried out in the greenhouse and on the experimental site of
the Ornamental plants Laboratory of the “Alexandru Ciubotaru” National Botanical
Garden (Institute). Twelve cultivars of A. fiutescens (L.) Sch.Bip. served as research
subjects: 'Pompon white', 'Angelic Lemon', 'Angelic Magenta', 'Neptun', 'Pink Delight’,
'Perfection pink', 'Angelic Burgundy', 'Giant Pink’, 'Sole Mio', 'Bupy', ‘Maize’, ‘Snow’.
The research was done using the methodology of Krasnova, Visyashcheva, Yuskevich
(1990). Phenological observations, recording biometric indicators in the open field, as
well as the description of ontogenetic features were carried out according to the gener-
ally accepted methodology of phenological observations in the Botanical Gardens of the
USSR (1979) [4], the shoot-forming ability was determined according to the methodol-
ogy developed by Makarova, Vorobieva (1978).

RESULTS AND DISCUSSIONS

According to published sources, A. frutescens can be propagated by seeds and
by vegetative methods [3, 6]. We received the plants as rooted cuttings, from which
mother-plants were subsequently grown. During the entire growing season, observa-
tions on plants were carried out and the results indicated that A. frutescens does not
set seeds under the climatic conditions of our country. Therefore, the main method of
propagating this species in Moldova is a vegetative one, namely — by green cuttings.
It is convenient and effective, gives a large amount of high-quality, uniform planting
material. Strong, fast-growing vegetative shoots of A. frutescens are the best material
for propagation by cuttings. When studying the ability of A. frutescens to propagate
vegetatively, we analyzed the regenerative ability of its cultivars. Thus, the number of
cuttings taken from one plant at once was counted (Table 1).

The obtained results have shown that all tested cultivars of A. frutescens have a
rather high productivity of cuttings.

To determine the optimal propagation time for 4. frutescens under the conditions of
the NBGI, cuttings of the studied cultivars were taken in autumn and from January to
May. The results are shown in Table 2.



JOURNAL OF BOTANY VOL. XIII, NR. 1(22), 2021 45

Table 1. The number of cuttings taken from one plant of different cultivars of
Argyranthemum frutescens (L.) Sch.Bip.

Cultivars Average number of cuttings taken from one plant (pcs.)
2017 2018
'Neptun' 94,0 98,2
'Pink Delight’ 49.4 58,4
'Giant Pink’ 95,2 90,3
"White Swan' 65,8 84,4
'"Angelic Lemon’ 48,8 65,0
'"Angelic Magenta' 44,8 60,4
'Angelic Burgundy' 36,4 27,8
'Sole Mio' 53,2 45,8
'‘Bupy' 35,8 28,0
"Maize' 452 58,8
'Snow’ 46,5 60,5
'"Perfection pink’ 58,3 68,9

Table 2. The duration of rooting of different cultivars of
Argyranthemum frutescens (L.) Sch.Bip.

Average duration of rooting (days), by month
Cultivars Novem- .
October ber January | February | March | April May

'Giant Pink’ 40 40 30 30 30 28 26
'"White Swan' 40 45 35 32 30 30 25
'Angelic Lemon’' 54 45 38 30 26 28 28
'Angelic Magenta’ 48 43 28 28 26 26 28
'Neptun' 45 45 30 32 30 28 25
'Pink Delight' 42 45 30 28 25 28 24
'Angelic Burgundy' 40 46 42 38 32 28 26
'Sole Mio' 50 51 45 30 32 28 25
'‘Bupy’ 52 50 46 42 34 30 25
'"Maize' 50 50 48 40 32 28 30
'Snow’ 45 42 45 42 30 26 26
'"Perfection pink’ 40 42 40 38 30 28 25
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Based on our results, we came to the conclusion that the cuttings of various cultivars
of A. frutescens take roots in 24-54 days. Our research has shown that the best time
to root cuttings is March-May. In autumn, rooting is slower, although in both cas-
es, the success rate is 100 %. But given that the growth energy of the root system of
A. frutescens is slowed down, to obtain seedlings with a well-developed root system, a lon-
ger rooting period is needed, therefore, the optimal time for their propagation is autumn.

When assessing the decorativeness of a flowering plant, one of the main indicators
is the duration of flowering. In late April - early May, rooted cuttings were planted in
the ground. Throughout the growing season, the plants were cared for, the development
phases were recorded, the morphological features, timing and duration of flowering
were studied, the decorativeness of the cultivars of A. frutescens was assessed (Table 3.)

Table 3. The bloom time of different cultivars
of Argyranthemum frutescens (L.) Sch.Bip.

Date
Length of
Cultivar _ . beginning full loss of | the flower-
plantation | budding | of flower- decora- | ing stage
. bloom | .
ing tiveness
(days)
Neptun' 07.06 20.04 28.06 17.08 01.11 127
'Pink Delight' 07.06 15.04 20.06 15.08 01.11 135
'Giant Pink' 07.06 28.04 25.06 26.08 01.11 132
'White Swan' 08.06 25.04 30.06 29.08 01.11 123
'Angelic Lemon' 08.06 20.04 25.06 28.09 01.11 132
Angelic Magenta' 06.06 25.04 28.06 15.09 | 29.10 122
'Angelic Burgundy' |  06.06 28.04 25.07 28.08 29.10 101
'Sole Mio' 06.06 01.05 10.07 15.09 | 29.10 111
'Perfection Pink' 08.06 20.04 25.07 18.08 01.11 100
'Bupy' 09.06 25.04 25.07 25.09 31.10 99
'Maize' 09.06 20.04 30.07 28.09 | 29.10 89
'Snow' 09.06 01.05 25.07 25.09 31.10 99

We have observed that the flowering stage in some marguerite daisy cultivars begins
immediately after the rooting of cuttings, even in the container, before planting them
in the ground. A more intensive growth and development of all experimental cultivars
was observed in September and early October, at the same time, the largest number of
inflorescences was produced. Based on the data in Table 3, it takes a little more than
two months for marguerite daisy plants to grow and develop. All the cultivars bloom for
a long period (89-135 days) — throughout the summer and autumn, up to the first frost.
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A. frutescents has great potential for use in landscaping: it is unpretentious, rela-
tively drought- and cold-tolerant, blooms abundantly for a long time and is resistant to
diseases and pests. Plants are attractive not only during flowering, but throughout the
entire growing season, due to the shape of the bush and beautiful leaves. On the basis
of the research carried out, we determined the characteristics of the studied cultivars of
A. frutescens, developed a set of care tips and outlined the optimal directions for its use
in landscape design.

The characterization of Argyranthemum frutescens (L.) Sch.Bip. cultivars

Figure 1. 'Perfection Pink’ Figure 2. 'Snow’

'Perfection Pink' (Figure 1) — spreading bush, 25 -35 cm tall, with medium leafi-
ness, not resistant to flattening. Inflorescences 2.5-3.5 cm in diameter, pale pink with a
lilac tint, with a wide brown center, which at the beginning of blooming has a greenish
edging. They are located in the upper part of the crown on elongated peduncles. In the
process of blooming, they change color from bright to paler, towards the end of the
flowering stage, they become almost white. The leaf segments are large, leathery, dark
green. Can be used for planting in containers, flowerbeds and mixborders.

'Snow’ (Figure 2) — compact, spherical bush, 15-25 cm tall, in the second year it
reaches 45-50 cm in height. The inflorescences are anemone-like, flat, white with a yel-
lowish-cream center, 2-3 cm in diameter. Leaf segments densely cover the shoots, are
medium-sized with a grayish tint. The flowering stage lasts for 3-3.5 months. It can be
planted in containers, flowerbeds, mixborders and can also be grown alone.
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'Sole Mio' (Figure 3) — compact spherical bush, 15-50 cm tall, densely covered with
small leaf segments. Numerous anemone-like inflorescences, 2-2.5 cm in diameter, with
awide convex center, the ray florets are located along the edge of the inflorescence, they
are very small and paler than the central ones — the disk florets. The leaf segments are
small, delicate, dark green. It looks great in flowerpots, rectangular flowerbeds, sloped
flowerbeds, in group planting.

'Bupy’ (Figure 4) — 25-45 cm tall, compact, spherical bush, 20-50 cm in diameter,
with dense foliage. The inflorescences are delicate, chamomile-like, crimson with bright
yellow center, 2.5-3 c¢cm in diameter, changing color intensity during flowering. The
leaves are dissected into smal segments, light green in color. It blooms for 3-4 months.
It is recommended for planting in pots and various types of flowerbeds.

Figure 3. 'Sole Mio' Figure 4. 'Bupy’

'Giant Pink' (Figure 5) — 25-60 cm tall, compact, spherical bush, with dense
foliage, covered with pale pink, chamomile-like inflorescences, 3-4 cm in diam-
eter. The leaves are dissected into small segments, dark green with a grayish tint.
It blooms, on average, for 135-140 days. It is recommended for planting in pots
and various types of flowerbeds.

'White Swan' (Figure 6) — compact bush, 25-40 c¢m tall and 20-45 cm in di-
ameter. The leaves are pinnately dissected, juicy green, dense. The inflorescenc-
es are numerous, double, pom-pom-like, 2-3 ¢cm in diameter, pure white with a
yellowish-cream center, which stands out in full bloom. It can be grown both
indoors and outdoors. After a short period of dormancy, it blooms (indoors) at
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Figure 5. 'Giant Pink' Figure 6. 'White Swan’

the end of January. Outdoors, it blooms for 120-130 days. In the third year, the
bush reaches a height of 1-1.2 m. It is recommended for containers and various
types of flower beds, but also looks great when it is planted alone

k. _ p

Figure 7. 'dngelic Burgundy' Figure 8. 'Angelic Lemon’

'Angelic Burgundy' (Figure 7) — spherical, spreading bush, 25-70 cm tall and
20-60 cm in diameter. The inflorescences are numerous, chamomile-like, me-
dium-sized, 2-2.5 cm in diameter, dark-purple with a bright yellow center. It
blooms for about three months. It is suitable for growing in vases, pots, rectan-
gular flowerbeds, mixborders and sloped flowerbeds

'Angelic Lemon' (Figure 8) — spherical bush, 20-50 cm tall, 40-50 cm in
diameter, with dense foliage. The leaves are pinnately dissected, silvery green.
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The inflorescences are 3-3.5 cm in diameter, anemone-like, bicolor: the ray flo-
rets are pale lemon and the disk florets are more vividly colored — bright yellow.
The flowering stage is long-lasting — 130-145 days. It can be grown in pots,
mixborders, can be planted in groups with other species or alone.

'Angelic Magenta' (Fig-
ure 9) — compact bush, 18-
35 cm tall, 20-30 cm in di-
ameter, with dense foliage
and elastic stems. The leaves
are dissected into small seg-
ments, bright green. The
inflorescences are anemo-
ne lake, bicolor, 2-3 c¢m in
diamet. The ray florets are
bright magenta, and the disk
florets — creamy white. This
cultivar is recommended for
group plantings, mixborders,

Figure 9. 'Angelic Magenta' rectangular flowerbeds, vas-
es, pots and containers.

'Pink Delight' (Figure 10) — 30-45 cm tall, spreading bush with medium leaf-
iness. The leaves are pinnately dissected, grayish-green. The inflorescences are
dark pink, double, 3-4 cm in diameter, on long peduncles It blooms for over
three months. It is recom-
mended to plant this culti-
var in groups or alone, in
mixborders and in vases. E

'Maize' (Figure 11) —
compact, hemispherical,
18-40 cm tall bush, with
dense foliage. The leaves
are dissected into medi-
um-sized, bright green seg-
ments. The inflorescences s
are light yellow, semi-dou- £
ble, medium-sized, 1.5- =
2.5 cm in diameter. The
ray florets are arranged in
4-5 rows, unevenly — the
larger ones along the edge,

Figure 10. 'Pink Delight’'
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and the smaller — to the center.
The disk florets are darker, by §
the end of the flowering stage, §
the center becomes convex.
It blooms for 3 months, but is
susceptible to excessive water-
logging, leaves are affected the
most (they turn yellow and wilt).
This cultivar is a perfect choice
for sloped flowerbeds, rectangu-
lar flowerbeds, mixborders and
vases, pots or containers.
'Neptun' (Figure 12) — spher-
ical, compact bush, 25-50 cm in
diameter, 20-45 cm in height,
with dense foliage. The leaves
are dissected into medium-sized
segments of dark green col-

or with a grayish tint. The
inflorescences are simple,
chamomile-like, white with
a bright yellow and slight-
ly convex center, 2-2.5 cm
in diameter. It blooms for
about 130 days. It is recom-
mended for sloped flower-
beds, rectangular flower-
# beds and containers.

Figure 12. 'Neptun'

CONCLUSIONS

1. All the tested cultivars of Argyranthemum frutescens (L.) Sch. Bip. can be
successfully propagated by cuttings.

2. To obtain seedlings with a well-developed root system by the time of plant-
ing, autumn is the optimal season to take cuttings.

3. In our country, the flowering stage lasts for 89-135 days and reaches its peak
in September-October.
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All 12 tested cultivars of A. frutescens are able to complete the full cycle of
growth and development under the conditions of the “Alexandru Ciubotaru”
National Botanical Garden (Institute), they are resistant to diseases, pests and
unfavorable growing conditions. They are very attractive ornamental plants,
which look great in various types of flowerbeds and in containers.
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Abstract: The article discusses the possibility of using representatives of the genus Fuchsia L. as
outdoor ornamental plants, in summer, in container gardening. The main features of vegetative propaga-
tion of several species and hybrids of this genus have been identified. The most promising ones have been
identified and evaluated.

Key words: Fuchsia L.,landscaping, container gardening, vegetative propagation.

PERSPECTIVELE UTILIZARII REPREZENTANTILOR
GENULUI FUCHSIA L. DIN COLECTIA GRADINII BOTANICE
NATIONALE (INSTITUT) ,,ALEXANDRU CIUBOTARU” CA PLANTE
DECORATIVE IN TEREN DESCHIS iN REPUBLICA MOLDOVA

Rezumat: Articolul prezinta potentialul de utilizare ai reprezentantilor genului Fuchsia L. ca plante
decorative de teren deschis, in perioada calda a anului, in cultura de container. Sunt prezentate rezultatele
studiului particularitatilor reproducerii vegetative a mai multor specii si hibrizi din acest gen. Au fost iden-
tificati cei mai promitatori taxoni.

Cuvinte cheie: Fuchsia L., inverzire, cultura de container, reproducere vegetativa.

INTRODUCTION

Currently, the practice of widening the range of outdoor ornamental plants by using
representatives of tropical and subtropical flora is becoming more and more common.
Obviously, in the more northern areas, with temperate climate, their use is limited to the
warm season. The assortment of such plants must meet certain requirements. One of
them is, of course, the decorativeness of plants in summer. Another one is the possibil-
ity to propagate fast the planting material and get young plants of a certain size by the
beginning of the planting season. Some representatives of the genus Fuchsia L. meet all
these requirements.

The genus Fuchsia consists of about 110 species of flowering trees and shrubs,
which commonly occur in the Central and South America, New Zealand and the island
of Tahiti. It belongs to the willowherb family (Onagraceae) and includes some of the
most popular ornamental plants of this family. Charles Plumier named this genus after
the outstanding physician and botanist of the 16™ century Leonhart Fuchs [4]. The first
fuchsias were cultivated in Europe in 1806. Fuchsia neglecta L., Fuchsia magellanica
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Lam., Fuchsia corymbiflora Ruiz et Pav. and many other species served as the basis
for the creation of more than two thousand cultivars of fuchsia, which are widespread
throughout the world [3].

Until recently, fuchsias were used as outdoor ornamental flowering plants only in
subtropical and tropical areas of the world. In more northern areas, they were mainly
used indoors. Now they are more and more often used outdoors in the warm season,
mainly in container gardening. In the Greenhouse Plants Laboratory of the “Alexandru
Ciubotaru” National Botanical Garden (Institute), there are 13 taxa of the genus Fuch-
sia, namely, 5 species and cultivars: Fuchsia paniculata Lindl., Fuchsia magellanica
Lam. var. macrostema (Ruiz. & Pav), Fuchsia magellanica Lam. var. gracilis, Fuchsia
magellanica Lam. cv. Aurea, Fuchsia magellanica Lam. cv. Green and Gold, Fuchsia
regia (Vell.) Munz; and 6 hybrids: Fuchsia hybrida cv. Brutus, Fuchsia hybrida cv.
Deutsche Perle, Fuchsia hybrida cv. Genii, Fuchsia hybrida cv. Betty Joan, Fuchsia
hybrida cv. Orange Crush and Fuchsia hybrida F1. Of these taxa, the most suitable for
container gardening were selected as experimental plants. Container gardening, in turn,
imposes certain requirements on the plants. The most important of these requirements
is the possibility of obtaining a highly decorative effect using limited amounts of soil.
For this reason, Fuchsia regia was excluded from the experiment, because this species
produces large and numerous shoots and needs rather large amounts of soil for normal
development. Fuchsia hybrida F1 was also not included in the list of subjects, since this
taxon did not bloom under our conditions even in a greenhouse, and it was characterized
by poor development. The purpose of our research was to identify, among the selected
taxa, the most promising ones to be grown outdoors in containers in the spring-summer
season.

MATERIALS AND METHODS

Four taxa were selected as research subjects: Fuchsia paniculata, Fuchsia magel-
lanica var. macrostema, Fuchsia magellanica var. gracilis, Fuchsia magellanica cv.
Aurea, Fuchsia magellanica cv. Green and Gold and 5 hybrids: Fuchsia hybrida cv.
Brutus, Fuchsia hybrida cv. Deutsche Perle, Fuchsia hybrida cv. Genii, Fuchsia hybri-
da cv. Betty Joan, Fuchsia hybrida cv. Orange Crush, which are grown in the collection
of the Greenhouse Plants Laboratory of the “Alexandru Ciubotaru” National Botanical
Garden (Institute). All of them have a bushy habit and were bred relatively long ago.

First of all, we assessed the ability of the studied plants to propagate vegetatively by
cuttings, which had been taken in different periods. Cuttings were taken in March, July
and October. We took 30 cuttings of each taxon. The cuttings were rooted in a mixture
of upper-layer peat and sand (1:1). The ability of cuttings to take roots was assessed by
calculating the percentage of rooted cuttings to their total number. The peculiarities of
root development were assessed, taking into account the number of roots produced and
their length. They were counted 30 days after the start of the experiment.

Then, the rooted plants were planted in pots and the onset of the decorative phase
of the plants was noted. As the beginning of the “decorative phase” was considered the
moment when the plants were tall enough (at least 15 cm), with several shoots and thick
foliage and were ready to be planted in containers. The time of their transition to the
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generative stage was also taken into account, depending on the period of propagation.
Then, in May, young plants were planted in containers and were taken outdoors and
their growth and development were observed during the growing season. These obser-
vations helped identifying the most promising taxa.

RESULTS AND DISCUSSIONS

As a result of the studies, it was found that all studied taxa can be propagated by a
vegetative method, namely, by cuttings, which confirms the data mentioned in different
publications [1,2]. All the plants involved in the experiment had a fairly high percentage
of rooting regardless of the time of taking cuttings. The studied taxa were also charac-
terized by intensive root formation and rapid growth of the root system. The data
obtained are presented in Table 1.

Table 1. Features of the growth and development of the root system
in fuchsia cuttings, depending on the time of taking cuttings

Time of taking cuttings
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1 aurea 80 | 152 | 25| 37 (100 | 48 | 3,1 | 153 | 90 | 9,8 | 2,8 | 274
F. hybrida
v, Bett Joan 100 | 17 |27 [438| 73 [11,6| 2,8 | 31,8 | 80 | 142 | 2.7 | 383
F. hybrida

cv. Deutche Perl 50 | 17,2 | 2,3 | 457 50 | 11,4 | 2.8 | 31,2 | 50 | 14,5 | 2,5 | 36,3

F. magallanica
cv. Green and Gold

F. hybrida cv. Genii

92 | 15,6 | 2,4 | 40,9 | 93 9 22 | 264 | 91 | 12,123 | 27,8

84,6 | 10,2 | 2,9 | 29,5100 | 8,2 | 48 37 92 | 93 |35 325

F hybrida
cv. Brutus

F. hybrida
cv. Orange Crush

93 | 13,6 | 3,1 | 42,1 | 75 | 152 | 54 | 80,8 | 80 | 14,1 | 4,1 | 57,8

80 | 14,8 | 3,1 | 46,3 | 100 | 16,2 | 40 | 64,8 | 92 | 153 | 3,5 | 53,6
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As presented in Table 1, the lowest percentage of rooted cuttings, regardless of the
time of taking cuttings, was observed in F. paniculata and in the cultivar Fuchsia hybri-
da cv. Deutsche Perle. The number of rooted cuttings in these species did not exceed
50%, while in F. paniculata it was below 50% when cuttings were taken in July and
October. In the rest of the studied species, this index was at least 70% in all variants of
the experiment. It is generally considered that it is possible to plant young rooted plants
if the roots are at least 2 cm long. As can be seen from the presented data, within 30
days, the root system in all studied taxa reached the required size regardless of the time
of taking cuttings.

Another indicator of the value of the taxa as ornamental plants in container gardening
was, of course, the decorativeness of the aerial part of the plant. Therefore, we assessed
the ability of the studied taxa to develop a well-branched shoot system, the decorativeness
of leaves and, of course, flowering. A branched shoot system plays an important role in
fuchsia not only as an element of the overall decorativeness of the plant, but also affects
the abundance of flowering, since flowers in fuchsia are produced only at the tips of the
shoots. Accordingly, the more shoot tips, the more abundant the flowering.

We found that, without stimulating this process, the following taxa produced more
shoots: F. magellanica cv. Aurea, F. hybrida cv. Deutsche Perle, F. hybrida cv. Green
and Gold, F hybrida cv. Orange Crush and F. hybrida cv. Genii. After topping (cutting
the tips of the shoots) the young plants, well-branched bushes were obtained in F. mag-
ellanica var. macrostema and the listed taxa were also characterized by thick and showy
foliage. The species F. magellanica cv. Green and Gold and F. magellanica cv. Aurea,
with leaves of an unusual and bright colour, were particularly decorative. F. magellani-
ca var. gracilis also didn’t need topping to produce well-branched bushes. However, the
overall decorative qualities of this variety were not sufficient. The small leaves of these
plants, located sparsely on gnarled thin twigs, spoiled the overall appearance. Besides,
the young plants of this species did not bloom for 2 years. Therefore, we excluded this
variety from the list of promising taxa. Fuchsia paniculata was also excluded from this
list because it did not bloom during the observation period (3 years). Fuchsia hybrida
cv. Brutus and F. magellanica var. macrostema were characterized by high rooting per-
centage and decorative foliage, but the flowering was abundant enough only in the 3
year after planting the cuttings, at the same time, they also had a well-developed root
system. But in a limited amount of soil, the plants did not bloom. Fuchsia hybrida cv.
Betty Joan was distinguished by small but well-branched bushes and very decorative
leaves and flowers, but it was not stable enough to grow outdoors and the flowering was
not too abundant.

The full flowering stage in all fuchsia species occurred mainly in the spring-sum-
mer period. According to our observations, fuchsia flowers develop only on the tips of
the shoots. That is why we evaluated the ability of young, freshly rooted plants to enter
the generative phase of development. The young plants of F. hybrida cv. Deutsche Per-
le were the first to enter the generative phase. Abundant flowering in this species was
observed from May to October. F. hybrida cv. Orange Crush and F. hybrida cv. Genii
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bloomed less abundantly, but the bushes
maintained their decorative appearance
for a long period. We also classified the
fuchsias with showy leaves as promising
taxa — F. magellanica cv. Green and Gold
and F. magellanica cv. Aurea. Although F

magellanica cv. Green and Gold bloomed §

much later (when planted in May, at the
end of July-August) than the above listed
species, and F. magellanica cv. Aurea did
not bloom at all, the highly decorative look
of foliage and the small, but spectacular
bushes made up for this shortcoming.
Fuchsia hybrida cv. Deutsche Perle
(Figure 1) grows up to 50 cm tall, has up-
right habit, with medium branched shoots.
The leaves are rounded-elliptical, light
green, matte, with pink central vein. The
flowers are single, simple, with white se-
pals and dark coral corolla. It blooms from
May to autumn, when the frosts begin.

Figure 2. Fuchsia hybrida
cv. Orange Crush

Figure 1. Fuchsia hybrida
cv. Deutsche Perle

Fuchsia hybrida cv. Orange Crush (Fig-
ure 2) grows up to 65 cm in height, has up-
right habit, with thick foliage. The leaves are
dark green, glossy, oval-rounded with slight-
ly elongated tip, with toothed margin, red-
dish on the underside. It blooms abundantly
from June to autumn, when the frosts begin.
The flowers have pink sepals and dark coral
corolla.

Fuchsia hybrida cv. Genii (Figure 3) —
short, well-branched bushes with dark green
foliage. The leaves are ovoid with burgun-
dy petioles. The flowers have red sepals and
dark violet corolla. It blooms abundantly
from June to autumn, when the frosts begin.

Fuchsia magellanica cv. Green and Gold
(Figure 4) — short, well-branched bushes
with very decorative foliage. The leaves are
oval-ovoid, small, up to 5 cm long and 3 cm
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Figure 3. Fuchsia hybrida Figure 4. Fuchsia magellanica  Figure 5. Fuchsia magellanica
cv. Genii cv. Green and Gold cv. Aurea

wide, of a very spectacular colour: light green in the centre and yellow-lime at the edg-
es. It has a decorative aspect even when it is not flowering. It blooms from late July until
frosts. Flowers — single, with dark red calyx and violet corolla.

Fuchsia magellanica cv. Aurea (Figure 5) — small plants, only 25-30 cm tall, well-
branched, with thick, bright golden-green foliage. The leaves are about 5 cm long and
2.6 cm wide, ovoid-oval.

CONCLUSIONS

Considering the analysed criteria, we classified the following taxa as promising or-
namental plants to be grown outdoors in containers: Fuchsia hybrida cv. Deutsche Per-
le, Fuchsia hybrida cv. Orange Crush, Fuchsia hybrida cv. Genii, Fuchsia hybrida cv.
Green and Gold, Fuchsia magellanica cv. Aurea.

Acknowledgement. The researchwas conductedwithin the project 20.80009.7007.14
“Research on mobilizing plant diversity with ornamental potential for ex-situ
conservation”.
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EVALUAREA PRETABILITATII ECOLOGICE PRIVIND
PLANTATIILE DE MAR SI PRUN
iN LOCALITATEA OLISCANI, RAIONUL SOLDANESTI
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Universitatea Agrard de Stat din Moldova, Chisinau, Republica Moldova

Rezumat: Rezultatele prezentate se refera la caracteristicile ecologice ale livezilor de mere si pruni
din Oliscani, raionul Soldanesti (Republica Moldova), in scopul crearii sistemelor agricole - ecologice si
economice la nivel zonal, microzonal pentru mentinerea calitatii solului, a mediului si a productivitatii ridicate.
Scopul cercetarii a fost de a examina factorii potentiali abiotici, biotici, de favorabilitate si de productivitate
ai terenurilor potrivite pentru cultivarea speciilor de fructe de mere si prune. Livezile de mere si pruni au
cerinte specifice pentru clima, relief, sol etc. Au cerinte moderate fata de lumina: prefera suprafetele insorite,
dar pot creste si la umbra partiala. Frunzele si fructele au nevoie de mai multa lumina, care in acest mod
capiti o culoare mai intensd. Temperaturile pentru dezvoltarea marului sunt cuprinse intre 13 si 28°C. In
zonele deluroase, cu umiditate suficienta si caldura slaba, pantele cu expunere sudica si sud-vestica sunt alese
pentru o calitate mai bund a fructelor, respectiv un continut ridicat de zahar. Pe versanti, este preferata treimea
mijlocie, evitand treimea superioard cu sol erodat si vant puternic, precum si treimea inferioara cu exces de
aer si curenti de apa. in zona dealurilor cu o altitudine de 300-350 m, plantatiile pot fi situate pe versanti cu
expunere vesticd, estici sau chiar nordica, de preferintd pe treimea mijlocie si inferioard a versantului. in
zonele de stepa uscata si padure-stepa sunt preferati versantii cu expunere nord-vestica si nord-estica, livezile
fiind situate la baza lor sau chiar pe viile fara curenti reci. Complexitatea problemelor include cercetarea
componentelor naturale si reale ale mediului agricol in raport cu factorii climatici, de relief, roca si sol pentru
intemeierea plantatiilor fructifere cu productivitate ridicata si mentinerea stabilitatii ecologice.

Cuvinte-cheie: factori biotici, factori abiotici, conditii climatice, pretabilitatea terenului.

EVALUATION OF THE ECOLOGICAL PRECABILITY REGARDING
THE APPLE AND PLUM PLANTATIONS
IN OLISCANI LOCATION, § OLDIJNES TI DISTRICT

Abstract: The results presented refer to the ecological characteristics of apple and plum orchards in
Oliscani, Soldanesti district (Republic of Moldova) in order to create agricultural systems — ecological and
economic at zonal, microzonal level to maintain soil quality, environment and high productivity. The aim of the
research was to examine the abiotic, biotic, favorability and productivity potential factors of the lands suitable
for the cultivation of apple and plum fruit species. Apple and plum orchards have specific requirements for
climate, relief, soil, etc. They have moderate light requirements: they prefer sunny surfaces, but can also
grow in partial shade. The leaves and fruits need more light, which in this way acquires a more intense color.
Temperatures for apple development are between 13 and 28°C. In hilly areas, with sufficient humidity and
poor heat, the slopes with southern and southwestern exposure are chosen a better quality of fruit, respectively
a high sugar content. On the slopes, the middle third is preferred, avoiding the upper third with eroded soil and
strong winds, as well as the lower third with excess air and water currents. In the area of hills with an altitude
of 300-350 m, the plantations can be located on slopes with western, eastern or even northern exposure,
preferably on the middle and lower third of the slope. In the dry steppe and forest-steppe areas, the slopes
with north-western and north-eastern exposure are preferred, the orchards being located at their base or even
on the valleys without cold currents. The complexity of the problems includes the research of the natural and
real components of the agricultural environment in relation to the climate, relief, rock and soil factors for the
foundation of fruit plantations with high productivity and the maintenance of the ecological stability.

Key words: biotic factors, abiotic factors, climatic conditions, land suitability.



60 JOURNAL OF BOTANY VOL. XIII, NR. 1(22), 2021

INTRODUCERE

Ecosistemul pomicol trebuie sa fie un model ecologic, care sa asigure obtinerea unei
biomase utile maxime, minimalizarea costurilor si a fortei de munca, folosirea rationala
a resurselor naturale, conservarea habitatului fara a fi poluat. De modul cum sistemele
agricole iau in considerare conditiile naturale si cum se incadreaza in acestea, depinde
starea ecologicd a mediului Inconjurator [7, 8, 12].

Marul - specie pomicold care are cerinte mari fatd de umiditatea solului si a aerului,
se situeazd printre cele mai pretentioase specii pomicole. in Republica Moldova, mai
ales 1n zona centrala si de sud, dar si de nord, prin irigare se obtin recolte mult mai inalte
si mai calitative [1, 2, 10]. Marul are cerinte relativ reduse fata de caldura [8, 9, 12]. Se
dezvolta bine in regiunile cu temperatura medie anuala in limitele de +7,5... + 11,0°C, si
respectiv in perioada de vegetatie de circa +13...+18°C. Desfacerea mugurilor depinde
de epoca de inflorire a soiurilor si incepe atunci cand suma temperaturii pozitive este
de +7,4... +9,7°C, iar inceputul infloririi fiind la sfarsitul lunii aprilie-inceputul Iunii
mai. Florile se deschid cand temperatura aerului depaseste +11°C. Suma temperaturilor
peste 0°C necesara pentru parcurgerea normala a ciclului intreg de vegetatie variaza in
functie de soi si este Tn mediu de 3600°C. La infiintarea si exploatarea plantatiilor se iau
in consideratie diversitatea regimului termic in zonele pomicole si elementele reliefului,
in special, rezistenta la temperaturile scazute [2, 8, 12].

Cultura prunului da rezultate bune in zonele cu 650-700 mm precipitatii anuale din
care minimum 100-120 mm sa cada in luna iunie si 70-80 mm — in luna august. in timpul
perioadei de vegetatie, prunul are cerinte mari fatd de apa in fenofaza cresterii intense
a lastarilor si fructelor, la intarirea endocarpului (samburelui) si la inceputul coacerii
fructelor. Cerinte mai mici sunt 1n fenofazele de inflorire, maturarea fructelor si in cea de
maturare a lemnului, iar dupa recoltare, nevoia de apa se reduce treptat, pana la sfarsitul
perioadei de vegetatie [8, 12]. Cultura prunului reuseste in zone in care temperatura medie
anuala este de 8,5°C. In functie de specie, soiurile se diferentiazi mult intre ele privind
cerintele pentru temperatura din perioada de repaus si de vegetatie [13].

Fata de lumina, cerintele prunului sunt aseméanatoare cu ale soiurilor de mar si par
de vara. Aceste cerinte sunt satisficute in majoritatea zonelor din tara. in zonele nordice
si pe expozitii nordice, lumina si implicit céldura, devin insuficiente pentru unele soiuri
mai exigente la lumina [13]. Pentru a realiza o crestere si o fructificare echilibrata, prunul
necesitd anual 2100-2200 ore de stralucire a soarelui, din care 75% in perioada de vegetatie
(aprilie - septembrie); numarul zilelor cu cer senin trebuie sa fie de 110-120, dintre care
minimum 14-16 zile in lunile august si septembrie, pentru asigurarea unei fotosinteze
intense in perioada maturarii fructelor [2]. Soiurile care-gi matureaza fructele timpuriu
sunt mai putin pretentioase fatd de lumina comparativ cu cele care-si matureaza fructele
mai tarziu. Desi prunul nu este pretentios fata de lumind, pentru a se obtine recolte mari si
de calitate superioard, se impune asigurarea ilumindrii corespunzatoare a coroanei [3, 16].

MATERIAL SI METODA

Investigatiile in camp si in laborator s-au efectuat conform metodelor acceptate in
cercetarile agroecologice din Republica Moldova [1, 2, 16]. La caracteristica climei si
microclimei s-au folosit surse informationale ale Serviciului Hidrometeorologic de Stat
[5]. Pentru caracteristica structurii funciare a localitatii, s-a folosit informatia acumulata
in Cadastru funciar al Republicii Moldova [6].
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REZULTATE SI DISCUTII

Teritoriul raionului Soldanesti se afld la Sud de dealurile Sorocii [15, 18] si se
caracterizeaza printr-un relief fragmentat, culmile dealurilor depasesc altitudinile de
300 m (altitudinea maxima - 338m), altitudinile dominante — 160-240 m. Suprafetele
teritoriului relativ plane (0-2%) constituie 30% din suprafata totald, cu inclinatie de
2-6° predomina (45%), iar pantele abrupte mai mari de 10° ocupad 10% din teritoriu.

Conform calculelor, temperatura medie anuald constituie 8,6 - 9°C. Temperatura
lunii ianuarie de — 4,0; temperatura maxima de 40°C, iar temperatura minima de
—32°C. Suma temperaturilor mai mari de 10°C constituie 3125. Durata perioadei fara
ingheturi este de circa 180 zile. Cantitatea precipitatiilor anuale constituie 473-486 mm.
Depunerile atmosferice in lunile decembrie-martie, sunt de 98-108 mm, iar in lunile
aprilie-noiembrie — 362-388 mm. Indicele ariditatii, cu valorile 0,64-0,68, indicd o
clima secetoasa. Regimul termic si al precipitatiilor in anii de cercetare s-au caracterizat
cu unele devieri (Tabelul 1).

Tabelul 1. Indicii climatici in anii efectudrii cercetarilor 2013-2014

Temperatura aerului, °C Prelcli];)rilz'ﬂile,
Lunile 2013 2014 2013 | 2014
Medie | Max Min Medie Max Min
lanuarie -5,8 8,0 -19,5 -4,8 5,0 -14,5 15,1 36,1
Februarie -11,8 4,5 -28,0 -0,3 6,0 -6,5 88,1 31,8
Martie 53 19,5 -9,0 1,3 14,5 -12,0 18,0 63,8
Aprilie 14,5 31,0 -2,0 14,3 30,1 -1,5 73,2 22,7
Mai 19,8 32,0 7,5 19,8 31,5 8,0 65,2 60,9
Tunie 23,8 36,5 11,0 20,3 31,0 9,5 39,2 81,3
Tulie 24,3 36,5 12,0 21,0 32,0 10,0 48,8 61,4
August 24,0 39,5 8,5 21,3 32,5 10,0 29,8 33,0
Septembrie 17,0 29,0 5,0 12,3 24,0 0,5 9,9 73,7
Octombrie 13,8 28,5 -1,0 11,0 23,5 -1,5 42,9 1,9
Noiembrie 6,8 16,5 -3,0 7,0 20,5 -6,5 22,6 37,6
Decembrie -6,8 7,0 -20,5 1,0 10,0 -8,0 14,9 6,4
Medie anuala 10,41 - - 10,3 - - 468 511
Maxima absoluta - 39,5 - - 32,5 - - -
Minima absoluta - - -28 - - -14,5 - -

(sursa: Statia meteorologica Balti)
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Temperatura medie anuala s-a inregistrat cu valorile de 10,4°C in anul 2013 51 10,3°C
in anul 2014, iar luna iulie - 24,3°C. Temperatura maxima cu 39,5°C s-a inregistrat in
luna august. Temperaturile mai mari de 30°C s-au manifestat pe parcursul lunii aprilie
(31°C), mai (32°C), iunie si iulie cate 36,5 (°C) si august (39,5°C), astfel, aceste 5 luni
au fost secetoase. Temperaturile lunii mai au fost inalte, temperaturile de 28,5-29°C s-au
pastrat si in lunile septembrie-octombrie. In luna noiembrie, temperaturile au ajuns pana
la 16,5°C, iar in decembrie pana la 7,0°C.

Temperaturile minime s-au manifestat mai pronuntat in lunile ianuarie si februarie
(-19,5... -28°C). Temperaturi joase s-au Inregistrat si n lunile martie-aprilie (-2,0...-
9,0°C). Valorile temperaturilor joase de iarna au afectat lastarii anuali, mugurii florali, si
partial, tesuturile lemnoase. In lunile martie - aprilie s-au manifestat gerurile tarzii care
au influentat negativ asupra cresterii plantelor pomicole.

In anul 2014, cea mai calda luna a fost august (21,3°C), temperaturd maxima, la fel,
s-a Inregistrat in aceasta luna (32,5°C). Temperaturile mai mari de 30°C s-au semnalat
in aceleasi luni ca si in anul 2013, aprilie-august, Insa cu valori ceva mai scazute fata de
anul precedent. Lunile septembrie, octombrie, noiembrie au fost calde cu temperaturi
mai mari de 20°C (20,5 - 32,5°C). Temperaturile minime au fost cu valori mai mici, insa
o perioada mai Indelungata: ianuarie —14,5°C; februarie —6,5°C; martie —12°C; aprilie
~1,5°C. In lunile octombrie, noiembrie, decembrie temperaturile minime au inaintat lent
de la—1,5 spre —6,5°C si —8,0°C cu o influenta pozitiva asupra culturilor agricole [5].

Precipitatiile atmosferice in anul 2013 au constituit 468 mm, iar in anul 2014 — 511
mm. Cantitati mai mici de depuneri atmosferice au fost in lunile ianuarie (15,1 mm),
martie (18,0 mm), august (28,9 mm), septembrie (9,8 mm), decembrie (14,9 mm). In anul
2014 precipitatiile atmosferice au fost mai scazute: in luna aprilie — 22,7 mm; octombrie
— 1,9 mm; decembrie — 6,4 mm. Cantitati mai mari de precipitatii s-au inregistrat n
lunile februarie — 88,1 mm; aprilie — 73,2 mm. In anul 2013 precipitatiile in cantitati
mai reduse s-au semnalat in luna martie (6,8 mm), iunie (81,3 mm) si septembrie (73,7
mm). Conditiile climaterice Intru-un mod deosebit au influentat asupra mediului si in
general asupra plantelor.

Evaluarea terenului actualmente, in majoritate, are ca baza respectarea parametrilor
limitativi ai factorilor ecologici (biotici, abiotici) admisibili pentru cultivarea marului si
prunului. In natura exista o mare diversitate a parametrilor factorilor ecologici de la cei
limitativi, caracteristici pragului inferior admisibil pentru cultivarea marului si prunului
pana la cei superiori, foarte favorabili. Aceasta diversitate, nu rareori, se intalneste
si in cadrul unui teren relativ nu prea mare. Ca urmare, devine oportund si necesara
concretizarea parametrilor factorilor principali ai potentialului de productivitate si
definitivarea claselor de favorabilitate a terenurilor destinate cultivarii marului (Tabelul
2) si prunului (Tabelul 3).

Cerintele marului fatd de precipitatii sunt relativ mari, necesitand 700-900 mm
precipitatii anual pentru soiurile de iarna si minimum 550 mm pentru cele de toamna
si vara, dar distribuite proportional cu evapotranspirati potentiala. Nu suportd excesul
de umiditate (cu variatii in functie de portaltoi), dar nici seceta, atat in sol cat si in
atmosferd. Prunul este mai exigent fata de caldura comparativ cu marul comportandu-
se mai bine in zona de cAmpie si a dealurilor mici. in zona dealurilor inalte, cu exceptia
soiului Grase romanesti, prunul da recolte instabile si de slaba calitate.
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Nu intotdeauna in cadrul unui teren, destinat infiintarii livezii, se afld in ansamblu
toti parametrii factorilor clasei respective de favorabilitate. Uneori, se intdlnesc abateri
ai parametrilor unor factori din clasa respectiva de favorabilitate, in aceste cazuri, este
oportuna incadrarea terenului in clasa corespunzitoare valorilor factorilor abiotici,
luandu-se 1n consideratie posibilitatea ameliorarii lor prin diverse procedee cum ar fi:

Parcelarea terenului - se face in functie de dimensiunile plantatiei, sistemul de
culturd utilizat, forma proprietatii, relief, amenajarile antierozionale. Directia de
orientare a randurilor de pomi in livezile intensive si super-intensive de mar si prun
amplasate pe terenurile plane se recomanda a fi nord-sud sau in imediata apropiere de
aceasta directie, cu o abatere de pana la 30°.

Refeaua de drumuri utilizata
in livada este strict coordonata cu
parcelarea  terenului, amplasarea
retelei de irigare (Figura 1), a
perdelelor forestiere, precum si a
amenajarii antierozionale. Ea trebuie
sd asigure accesul liber, direct in orice
anotimp catre toate obiectele de pe
teren cu cheltuieli minime de resurse
energetice §i timp. Latimea zonelor
de intoarcere a agregatelor la capetele
randurilor este determinata in functie
de dimensiunile tehnicii aplicate, dar
sd nu fie mai mare de 6m.

Perdelele de protectie contra vantului se recomanda sa fie amplasate numai pe
teritoriile lipsite de adaposturi naturale din partea vanturilor puternice. Perdelele de
protectie contra vantului, de obicei, sunt alcatuite din speciile silvice, bine adaptate la
conditiile locale si care favorizeaza dezvoltarea faunei folositoare pentru livada. Sunt
recomandate urmatoarele specii forestiere: artarul, jugastru, salcamul, plopul piramidal,
etc. Nu sunt recomandate specii fructifere ce au boli i ddunatori comuni cu speciile
cultivate pe teritoriul livezii.

Figura 1. Sistemul de irigare prin picurare
la cultura marului, Oliscani, 2014

Figura 2. Pagube provocate Figura 3. Plasa antigrindina asupra livezii cu mar
de grindina din localitatea Oliscani, 2014
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Plasa antigrindina. Grindina produce pagube importante plantatiilor pomicole
(Figura 2), fiind greu de prevenit si poate distruge complet recolta din anul curent,
precum si din anul urmator. Cristalele de gheata distrug frunzele, florile, lastarii tineri
si provoacd leziuni grave lemnului multianual, fructelor, favorizand atacul agentilor
patogeni. Plasa antigrindina este utila pentru protectia fata de grindind, care de multe
ori face daune care se resimt in ani (Figura 3). Sistemul de protejare a pomilor prin
utilizarea plaselor antigrindina are urmatoarele avantaje: garantie de protejare a pomilor
si a fructelor impotriva grindinei; protejarea suplimentara a fructelor de arsura solara;
posibilitatea de a extinde 1naltimea pomilor §i corespunzator sporirea recoltei, precum
si unele dezavantaje: investitii capitale majore pentru instalarea plasei; cheltuieli
suplimentare la intinderea si strangerea plasei; intarzierea maturarii fructelor.

Mulcirea solului mentine umiditatea in sol, favorizeaza cresterea temperaturii in
timpul iernii si reducerea ei la nivelul solului in timpul verii, comparativ cu ogorul
lucrat; impiedica cresterea buruienilor si tasarea solului, mareste continutul de materie
organica in sol, etc. Respectiv, acest sistem are si unele dezavantaje — favorizeaza
inmultirea insectelor si a rozatoarelor.

Conditiile climaterice ale tarii noastre sunt favorabile pentru dezvoltarea bolilor
si daunatorilor care aduc daune colosale pomilor prin distrugerea florilor, frunzisului,
fructelor, ramurilor, chiar si a pomului in intregime [4]. Principalele boli intalnite in
livezile de mar si prun sunt: Rapanul marului, Patarea si Ciuruirea bacteriana a frunzelor
de prun, Fainarea marului, Varsatul prunelor, Focul bacterian, Monilioza marului si
prunului etc. (Figura 4).

Rapanul marului

Varsatul prunului Moniliozei marului Ciuruirea bacteriana a
frunzelor de prun

Figura 4. Principalele boli ale plantatiilor cu mar si prun
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Protejarea pomilor de mar contra vatamarilor termice. Vatamarile termice ale
plantelor pomicole sunt de caracter diferit care este conditionat de: proprietatile ereditare
ale soiului; starea fiziologica a plantei; rezistenta la ger si rezistenta la iernare; conditiile
vremii ale anului din localitatea concreta. La pomii fructiferi in iernile aspre, in general,
sunt vatamate de obicei trunchiurile si baza ramurilor de schelet [14]. Vatamarile se
manifestd in mod diferit: inghetarea in locurile de bifurcare a ramurilor; crapaturi
longitudinale in scoarta ramurilor si a trunchiului; arsuri provocate de razele solare si
degerari; pete de tesuturi moarte in jurul ramurilor uscate si rani care s-au format dupa
taierea ramurilor, precum si in jurul mugurilor de pe ramurile anuale (Figura 5).

Pentru a se evita aparitia ranilor
sunt necesare masurile: alegerea
soiurilor, repartizarea lor pe elemente
de relief; rezistenta la temperaturi
joase; nivelul agrotehnic inalt, care
asigurd o buna pregatire a plantelor
catre iarnd, incheierea la timp a
vegetatiei, acumularea  cantitatii
necesare de substante plastice in
tesuturi si coacerea lor; pentru a
preveni arsurile solare, trunchiurile
si bazele ramurilor de schelet trebuie Figura 5. Daune provocate de variatiile de
viruite in fiecare an cu solutie de var ~ temperatura la pomii de mar pe timp de iarna
(de 20-25 %), la care se adauga 4-5 %
sulfat de cupru [16].

CONCLUZII

Marul si prunul sunt niste specii care au nevoie de conditii optime pentru
dezvoltare cum ar fi: lumina — atat marul cat si prunul au nevoie de lumind pentru
a se obtine recolte mari §i de calitate superioard, se impune asigurarea iluminarii
corespunzatoare a coroanei; umiditatea - cultura prunului da rezultate bune la 650-
700 mm precipitatii anuale repartizate pe parcursul anului, iar marul are cerinte mari
fatd de umiditatea solului si a aerului; caldurd - prunul are cerinte moderate fata de
temperaturd, iar marul are cerinte relativ reduse fatd de caldura si pentru satisfacerea
cerintelor fatd de caldura este necesard amplasarea corecta a asociatilor soi/portaltoi
pe zone pomicole, iar in fiecare zona — pe elementele reliefului; amenajarea corecta a
teritoriului plantatiei cu Infiintarea, la necesitate, a fasiilor forestiere de protectie contra
vanturilor reci; complexul avansat de procedee agrotehnice, care asigurd cresterea si
fructificarea normala a pomilor, acumularea substantelor de rezerva necesare, incheierea
la timp a vegetatiei si pregatirea buna a plantelor pentru iernare.

Protejarea pomilor contra unor fenomene meteorologice cum ar fi ingheturile
tarzii de primavara, grindina, etc. este greu de realizat, de aceea se recomanda plasarea
statiilor meteo pe teren, mijloc eficient de a detine informatia despre conditiile
meteorologie direct din camp, care ne ajuta sa putem vedea pragul de infectie a bolilor,
precum si alti parametri importanti.
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EVALUAREA DEZVOLTARII SOIURILOR NOI DE VITA-DE-VIE
IN CONDITIILE ECOLOGICE A PERIFERIEI CODRILOR CENTRALI

MOCANU Emilian, MELNIC Rodica, BIRSA Elena
Universitatea Agrara de Stat din Moldova, Chisinau, Republica Moldova

Rezumat: Rezultatele prezentate se referd la studiul si evaluarea dezvoltarii noilor soiuri de selectie in
functie de conditiile ecologice ale periferiei Codrilor Centrali. Scopul cercetirii a fost: evidentierea cursului
fazelor de vegetatie a soiurilor de vita-de-vie nou selectate. La soiurile de vitd-de-vie nou create au fost
evidentiatd o longevitate diferita a perioadei de vegetatie de la inmugurire pand la maturarea completa, care
variaza de la 132 de zile ('Aperen Roz') pana la 195 de zile ('Feteasca albd') si permite prelungirea perioadei de
consum curent si prelucrare industriald; studierea particularitatilor cresterii lastarilor si dezvoltarii frunzelor la
vita-de-vie de selectie; determinarea potentialului productiv al soiurilor de vita-de-vie de selectie in conditiile
ecologice ale periferiei zonei Codrilor Centrali din Republica Moldova, potentialul productiv al soiurilor de
ultimé generatie si de noud generatie, care a fost caracterizat prin valorile medii la un log 4,0-5,1 kg pentru
apirenic si 4 soiuri, 6-4,7 kg pe tulpina pentru soiurile "Moldova', 'Feteasca alba' si altele. Un rol special in
rezolvarea problemelor de crestere a eficientei complexului vitivinicol si consolidarea economiei nationale
revine categoriei vinurilor cu denumire de origine dupa locul cresterii. Rezolvarea acestor probleme este
imposibila fara o evaluare competenta a potentialului ecologic si productiv al fiecarui teritoriu (microdistrict,
centru viticol si alte zone), fara a dezvolta noi metode de utilizare eficientd a resurselor naturale, mentinand in
acelasi timp echilibrul ecologic si puritatea mediului ambiant.

Cuvinte-cheie: soiuri de vita-de-vie, conditii climatice, conditii ecologice, productivitate.

DEVELOPMENT OF EVALUATION
OF NEW SELECTED VINE VARIETIES IN THE ECOLOGICAL
CONDITIONS OF THE PERIPHERAL OF THE CENTRAL CODRII

Abstract: The presented results refer to the study and evaluation of the development of the new selection
varieties according to the ecological conditions of the periphery of the Central Codrii. The aim of the research
was: highlighting the course of vegetation phases in the newly selected vine varieties, the newly created vine
varieties were highlighted with different longevity of the vegetation period from budding to full maturation,
which ranged from 132 days ('Aperen Roz') up to 195 days (‘Feteasca alba’) and allows to extend the period
of current consumption and industrial processing; studying the peculiarities of the growth of shoots and the
development of vine leaves of new selection varieties; determination of the productive potential of the varieties
of vines of new selection in the ecological conditions of the periphery of the Central Codrii, the productive
potential of the last and new generation varieties, which was characterized by the average values at one log 4.0-
5.1 kg for the apyrenic and 4 varieties, 6-4,7 kg per stem for the varieties 'Moldova', 'Feteasca alba' and others.
A special role in solving the problems of increasing the efficiency of the wine complex and consolidating the
national economy belongs to the category of wines with designation of origin by place of growth. Solving
these problems is impossible without a competent assessment of the ecological and productive potential of
each territory (micro-district, wine center and other areas), without developing new methods of efficient use of
natural resources, while maintaining the ecological balance and purity of the environment ambient.

Key words: vine varieties, climatic conditions, ecological conditions, productivity.

INTRODUCERE

Ecosistemele viticole, in decursul timpului, au evaluat de la ecosistemul viticol
primitiv la cel de tip industrial, care se practica astdzi in regiunile viticole cunoscute,
inalt dezvoltate din Europa, America, Asia si Australia [1, 2].
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Vita-de-vie ca culturd (Vitis vinifera L.) este o specie din genul Vitis L., familia
Vitaceae Juss., originard din regiunea Caucazului si raspanditd in zona mediterana,
Europa Centrala si sud-vestul Asiei, din Maroc si Spania pana in sudul Germaniei in est
si pana in nordul Iranului. Vita-de-vie este una dintre cele mai vechi plante de cultura,
reprezintd o liana care poate atinge o lungime de 35 m. Frunze alterne, lobat-palmate, de
circa 5-20 cm lungime. Fructul este o baca, boabele respective dezvoltandu-se intru-un
ciochine cunoscut sub numele de strugure. Boabele, la speciile cultivate sunt de pana la
30 mm lungime si pot avea diverse culori: albe, alb-galbui, alb-verziu, rosu sau purpuriu
[9]. Strugurii reprezintd materia pentru obtinerea vinurilor si distilatelor pentru divin,
bauturi alcoolice cu pondere insemnata in consumul populatiei. Strugurii si vinul au o
contributie Tnsemnata in alimentatia umana. Strugurii $i mustul, datorita continutului
bogat in zaharuri simple, acizi organici, saruri minerale, vitamine, substante active etc.,
exercitd asupra organismului un efect energizant, mineralizant, reconfortant si chiar
terapeutic [2, 4, 6, 7].

Viticultura este una dintre cele mai importante ramuri, care a intérit baza economiei
si culturii. Nu odata republica noastra a fost apreciata la cel mai inalt nivel, de catre
tarile lumii, la diverse concursuri, forumuri pentru calitatea extraordinara a vinurilor
divine produse la noi 1n tard [3, 4]. Viticultura are un grad mare de intensivitate, necesita
un consum mare de fortd de munca la hectar, cheltuieli sporite pentru infiintare si
intretinere, un hectar de vie echivaland cu cca 7 ha culturi agricole de camp, iar valoarea
productiei la hectar, fiind de 6-8 ori mai mare comparativ cu cea a principalelor culturi
de camp. Plantatiile viticole cu suprafete mai mari cu cantitati apreciabile de struguri,
care se recolteaza si prelucreaza anual, asigurd cu locuri de muncd o mare parte a
populatiei care lucreaza la aplicarea tehnologiilor in plantatii, in industria vinicola sau in
activitati conexe (transport, comert, constructia de masini, industria chimica, ambalaje
etc.). Vita-de-vie valorifica mai eficient terenurile slab productive pentru alte culturi,
cum sunt cele 1n panta, erodate, cu fertilitatea scazutd, improprii culturilor cerealiere,
precum si nisipurile supuse eroziunii eoliene. Prezenta pe terenurile in panta sau pe
nisipuri a plantatiilor viticole in masiv are un apreciabil rol antierozional, conducand la
conservarea solului prin protectia impotriva eroziunii de suprafata.

Vita-de-vie valorifica estetic si economic terenurile din gradinile de langa casa,
unde, prin cultivarea unui sortiment adecvat de soiuri cu maturizare esalonatd (extra-
timpurie, timpurie, mijlocie, mijlociu-tarzie si tarzie) poate asigura o continuitate de
struguri n gospodarie [7]. Strugurii si vinul constituie importante produse de schimb
in comerful international, aducand importante profituri [8]. Vita-de-vie are o mare
importanta si in amenajarile urbane si rurale, fiind utilizata cu scopul de inverzire a
cladirilor, contribuind la micsorarea temperaturii, umezirea aerului, imbogatirea lui cu
oxigen, curdtirea de gaze, praf si alte substante nocive [7, §8].
energetice, mai ales, a celor legate de protectia fitosanitara, erbicidare, fertilizare si
irigare. In acelasi timp, reducerea consumului de fungicide, insecticide, ierbicide
si Ingrasaminte vor contribui la prevenirea poluarii solului, a plantelor i implicit a
recoltelor [8].

Alaturi de actiunea reglatoare exercitata de viticultor si societate asupra ecosistemului
viticol in vederea optimizarii acestuia, la nivelul unei plante intregi se manifesta
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anumite fenomene de autoreglare, care mengin un echilibru intre functiile butucului,
cu consecinte importante pentru productie si calitatea acestuia. Modificarea intensitagii
de manifestare a factorilor de biotop si a sistemului de culturd conduce la o adaptare
a butucului catre un nou echilibru sub raportul functiilor fiziologice si a proceselor
biochimice in noile conditii create. In viticultura moderna, optimizarea ecosistemului
viticol are scopul de a majora productia, calitatea si profitul, de a minimiza costurile
si forta de munca, de a folosi rational resursele ecologice si economice, de a conserva
habitatului impotriva poluarii [2, 6, 7].

Astfel, conditiile ecologice reprezintd un complex de factori ai mediului ambiant. Ele
sunt combinate in cateva grupe: climatice (radiatia solard, lumina, temperatura aerului
si umiditatea atmosferica, precipitatiile si vantul), edafice (caracteristicele solului), de
relief (expozitia, inclinarea, altitudinea fatd de nivelul marii, altitudinea fata de talveg),
biologice (interactiunea organismelor vii), antropogene (actiunea industriald a omului).
Pentru cresterea, dezvoltarea si fructificarea normala a viilor o importantd primordiala o
au iluminarea, caldura, umiditatea si solurile potrivite [1, 5].

MATERIAL ST METODA

Evaluarea genotipurilor, estimarile tehnologice si agrobiologice s-au efectuat in
anul 2019 conform metodelor expuse in Constantinescu si Jlazapesckuii [1, 12]. si au
inclus: determinarea evolutiei principalelor faze fenologice: dezmugurit, inflorit, parga
si maturarea de consum/tehnologica; determinarea capacitatii de iernare a soiurilor:
procentul de ochi pieriti; elementele de fertilitate: coeficientul de fertilitate relativ;
coeficientul de fertilitate absolut; greutatea medie a strugurelui si a bobului; lungimea
si latimea strugurelui si a bobului; continutul mustului in zahar si aciditate; vigoarea
de crestere si gradul de lignificare: lungimea medie a unui lastar si lungimea partii
lignificate la 30 septembrie. Suprafata frunzei a fost determinatd conform metodei
ampelografice prin masurarea diametrului frunzei si estimarea suprafetei cu ajutorul
unui tabel special elaborat.

RESULTATE SI DISCUTII

In conformitate cu cercetirile din ultimele decenii periferia Codrilor Centrali este
cuprinsa 1n raionul pedogeografic al Silvostepei dealurilor sud-estice ale Codrilor [10, 11].

Valorile indicilor climatici sunt caracteristice raionului II agroclimatic al raionarii
agroclimatice a teritoriului republicii. Temperatura medie a aerului anuald (9,2°C), a
lunii ianuarie (-3,6°C), a lunii iulie (21,4°C), maximala (39°C) si suma t>10°C (3200°C)
indica ca raionul este cald. Durata perioadei fara ingheturi este de 182 zile. Durata medie
a perioadei active de vegetatie constituie 175-185 zile. Precipitatiile anuale variaza intre
424-486 mm, in perioada de iarna (decembrie-martie) — 96-109 mm, iar in perioada
activa de vegetatie (aprilie - noiembrie) -328-377 mm, raionul cercetat are umiditate
moderatd. O umiditate buna in perioada activa de vegetatie s-a Inregistrat tnh 20% de ani,
slab secetosi 70% ani si ani secetosi s-au stabilit 10-20% ani. Valorile indicelui ariditatii
subliniaza ca teritoriul raionului poate fi afectat de secete, perioade cu temperatura
aerului atmosferic peste 30°C.
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Caracteristica soiurilor noi de vita de vie:

Soiul 'Moldova' a fost obtinut la Institutul de Cercetari stiintifice de viticultura si
vinificatie al ASP ,,Vierul” prin incrucisarea soiurilor 'Guzal Cara' ('Catta-Kurgan' x
"Dobreleabi') cu hibridul interspecific complex 'Seive Villard 12-375'. In 1974 a fost luat
pentru incercarea de stat. Este supus Incercarii in Moldova, Ucraina. Strugurii soiului
'Moldova' sunt mijlocii sau mari (lungimea de 16-19 cm, latimea de 12-14 cm), cilindro-
conici sau conici, bobitele mijlociu de dese, uneori rare. Bobul este mare (lungimea de
23-27 mm, latimea de 19-20 mm), oval, violet inchis, acoperit cu un strat gros de pruina.
Pielita este groasa, rezistentd. Miezul e carnos, crocant. Bobita are doua-trei seminte, mai
rar patru, face parte din grupul soiurilor de masa cu epoca de coacere tarzie (Figura 1).
Mugurii Incep sa se desfaca pe la sfarsitul lunii aprilie, inflorirea incepe in a doua decada
a lui iunie, strugurii se coc la inceputul lunii octombrie. Vigoarea de crestere a butucilor
este puternica (lungimea medie a lastarilor este de peste 200 cm), maturarea lemnului e
suficientd, n unii ani buna (70-80%). Soiul intra pe rod relativ devreme. Rodeste bine
pe cernoziomuri obisnuite si carbonatice, sarace In humus, nisipo-argiloase. Soiul da
productie de cea mai buna calitate pe pante incilzite de soare, bine iluminate si pe soluri
bogate, incarcatura recomandabila a butucului — 45-50 de ochi si lungimea taierii la 5-6
ochi. Rezistenta la frig este mijlocie sau sporita si se deosebesc printr-o inalta rezistenta
la oidium, putregaiul cenusiu, suporta filoxera.

Soiul 'Apiren Roz' a fost obtinut prin incrucisarea hibrizilor VII-25-3 si III-1-3
(,Kis-mis moldovenesc’), fiind omologat in anul 2002; Brevet de inventie MD10P
2003.08.31. Este destinat consumului in stare proaspata, procesarii industriale si
producerii de stafide. Vigoarea butucului este mare, florile sunt hermafrodite, normale
morfologic si functional, soiul fiind autofertil; strugurii sunt mari, de forma cilindro-
conicd, cu boabe dispuse normal pe ciorchine; bobul este rotund sau slab eliptic, de
culoare roz-violet, crocant, la obtinerea unei recolte cu maturare deplina este perceputa
o aroma fina. Intervalul maturarii depline este cuprins intre 25 august si 15 septembrie
(epocile a IlI-a a I'V-a) in conditiile zonei de Centru (Figura 2).

Soiul 'Apiren Negru de Grozesti' a fost obtinut prin incrucisarea hibrizilor VII-25-1
si V-6-20 ('Pobeda' x ('Katta Kurgan' x 'Kig-mis roz')), fiind omologat in anul 2005.
Soiul este destinat procesarii industriale, producerii de stafide. Vigoarea butucului este
mare; florile sunt hermafrodite, normale morfologic si functional, soiul fiind autofertil:
strugurii sunt mijlocii, de forma conicd, cu boabe dispuse normal pe ciorchine, bobul
este rotund, mic-mijlociu, negru-albastru, semizemos, aroma neutra (Figura 3).

Soiul 'Feteasci alba' este cunoscut la noi in tara cu mult inainte de invazia filoxerei.
Asupra originii acestui soi nu se cunosc date precise. Unii autori sustin cd ,Feteasca
albad’ ar fi fost adusa in Ardeal din Germania sau din Bosnia prin mijlocirea colonistilor,
ceea ce nu se poate dovedi istoric. Soiul este mentionat de la intemeierea vestitelor
podgorii ale Moldoveli, ca soi de baza in compunerea sortimentului pentru vinurile fine la
Cotnari. Strugurii sunt uniaxiali, rareori aripati, de forma cilindrica sau cilindro-conica,
de marime submijlocie, cu 12 cm lungime, boabe dese, neomogene. Bobul este sferic,
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cu diametrul de 13 mm, la maturitatea deplind are culoarea verde-rumenita, cu punctul
pistilar aparent, constituind caracter de soi (Figura 4). Miezul este zemos, nearomat.
Pielita este destul de groasa si brumata. Sdmanta are In medie 5 mm lungime si 4 mm
latime, ovala si cu ciocul scurt. Perioada de vegetatie 160-195 zile.

Soiul 'Elita 1-2-24' este destinat producerii de struguri pentru vin. Maturarea de
consum este tarzie. Varful lastarului este deschis, cu o pigmentatie antocianica slaba.
Lastarul este de vigoare mica-mijlocie, verde. In partea expusi la soare — rosu cu dungi
verzi sau rosu total. Frunza maturd este micd-mijlocie, de culoare verde, intreaga
sau lobata, cu lobii putin proeminenti. Suprafata frunzei este neteda, fara perozitate
pronuntatd, profilul limbului este drept sau pufin striat. Sinusul petiolar este deschis, cu
baza in forma de V. Pe marginea limbului se alterneaza dinti mari cu ambele margini
convexe si dinti mici, cu ambele margini drepte. Strugurele este mic, cilindric sau
cilindro-conic, cu boabe agezate compact sau cu o compactitate mijlocie. Bobul este
mic, rotund, de culoare albastra-neagra, acoperit cu un strat mediu de pruina, cu 2-3
seminte (Figura 5). Pulpa este zemoasa, colorata, cu gust si aroma neutrd. Soiul poseda
o fertilitate de productie sporitd (poate avea pana la 4 inflorescente pe lastar), este
rezistent la principalele boli criptogamice si conditii de iernare.

Pentru a produce in sistem ecologic, arealul trebuie sa fie inclus in limitele de cultura
a vitei de vie. Criteriile ce pot fi folosite la aprecierea potentialului ecologic rezulta
din relatiile vitei de vie cu factorii de mediu (factorii climatici, pedologici, orografici,
biotici etc.).

Pentru infiintarea unei plantatii in sistem ecologic se recomanda urmatoarele:
amenajarea parcelelor si a canalelor de desecare fara impact negativ asupra mediului;
se fac analize de sol complete inainte de plantare si in functie de rezultate se executa
fertilizarea cu produse autorizate; inierbarea suprafetei cu un an Inainte de plantare;
evitarea lucrarii solului prin rasturnarea brazdelor; plantarea se face numai cu material
biologic certificat; alegerea solului, portaltoiului se face in functie de potentialul
arealului; limitarea lungimii randului se face in functie de panta terenului; forma de
conducere se adapteazd in functie de soiul vinifera si conditiile locale; se asigura
echilibrul de crestere si productia de struguri; programele de combatere fitosanitara se
fac conform conceptului de productie ecologica prin limitarea riscurilor de poluare si
respectarea reglementarilor privind securitatea metodelor de administrare a produselor
fitofarmaceutice.

Figura 1. Figura 2. Figura 3. Figura 4. Figura 5.
Soiul 'Moldova' Soiul 'Apiren Roz' Soiul 'Apiren Negru Soiul 'Feteasca alba' 'Elita 1-2-24'
de Grozesti'
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Decurgerea fazelor de dezvoltare a soiurilor noi de vitd in dependenta de
conditiile climatice ale anului de cercetare 2019.

In grupul soiurilor studiate dezmuguritul cel mai devreme a inceput la elita 1-2-24
— la 22 aprilie, urmat de soiurile 'Apiren Roz' (23.1V), 'Apiren Negru de Grozesti'
si 'Feteascd neagra' (25.1V), iar cel mai tarziu a dezmugurit soiul 'Moldova' — 29.1V
(Tabelul 1). Infloritul pentru soiurile studiate s-a desfasurat incepand cu 5 iunie la
'[-25-24', 'Feteasca alba', urmate de soiurile 'Apiren Roz' si 'Apiren Negru de Grozesti'
(9-10 iunie), si ‘Moldova’ — 12 iunie. Cel mai devreme a intrat in parga soiul 'Apiren
Roz' (26.VI1]), care primul a atins §i maturarea de consum (I decada a lunii septembrie).
Cu o maturare mijlocie-semitarzie se caracterizeaza soiul 'Apiren Negru de Grozesti'
(parga in I-a decada a lunii august, iar maturarea de consum — a Il-a decada a lunii
septembrie). Restul genotipurilor studiate poseda maturare de consum tarzie — decada
a IlI-a a lunii septembrie. Dupa numarul de zile necesar pentru desfasurarea intregului
ciclul de vegetatie de la dezmugurit pana la maturarea strugurilor, printr-o perioada
mijlocie si relativ mijlocie, se caracterizeaza soiurile 'Apiren Roz' si 'Apiren Negru de
Grozesti' (132 si 145 zile). 'Elita [-2-24" si soiurile 'Moldova' si 'Feteasca alba' au o
perioada lunga de vegetatie.

Tabelul 1. Desfagurarea fazelor fenologice la soiurile nou create

. . .| Dezmugu- | Inflori- R Matura- | Caderea Perloada.
Denumirea soiului . Parga . dezmugurit
ritul tul rea deplind | frunzelor .
-maturare, zile

'Apiren Negru

3 25.04 10.06 2.08 19.09 26.10 145
de Grozesti
'Apiren Roz' 23.04 9.06 26.07 5.09 25.10 132
'1-2-24' 22.04 5.06 5.08 20.09 5.11 150
'Moldova' 29.04 12.06 | 12.08 25.09 29.10 155-165
'Feteasca alba' (m) 25.04 5.06 12.08 25.09 30.10 160-195

Dezvoltarea aparatului foliar al vitei-de-vie la soiurile noi in dependenta de
conditiile ecologice a anilor de cercetare 2018-2019.

Analiza datelor reprezentate in figura 6 arata ca, suprafata foliarda medie a uniu lastar,
numarul de lastari la un butuc si suprafata foliara totald la un butuc au variat de la un
soi la altul. Suprafata foliara medie la un lastar s-a evidentiat mai majorata la soiul vitei
de vie 'Moldova' (2464,13cm?) si la 'Apiren Negru de Grozesti' (2072,62 cm?). Insa,
suprafata foliara totala la un butuc s-a inregistrat cu o valoare mai mare (54302,64 cm?)
la soiul 'Apiren Negru de Grozesti' comparativ cu cea a soiului 'Moldova' (44354,34
cm?) datorita dezvoltarii numarului de lastari la un butuc diferit: la primul soi -26,2 si la
al doilea — numai 18 lastari. Numarul de lastari la un butuc este mai majorat la soiurile
'Feteasca alba' (33,6) si 'Elita I-2-24' (36,8), iar suprafata foliara totala la un butuc a fost
mai moderata in succesivitate corespunzatoare 32492,20 cm? §i 32568,36 cm?.
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Figura 6. Suprafata foliara medie formata la o singura planta
pentru genotipurile studiate

Pe parcursul anului de studiu 2019, caracterizat cu ploi abundente la inceputul
perioadei de vegetatie (mai-iunie), 98,7mm si 158,6mm, pe fundalul unor temperaturi
ridicate 27,6°C si 33,6°C, s-au creat conditii favorabile de dezvoltare a bolilor
criptogamice. Acestea au influentat in mare masura dezvoltarea §i pastrarea aparatului
foliar. In functie de gradul de rezistenta a genotipului, frunzele au fost afectate in mod
diferit: genotipurile cu o rezistentd avansatd, 'Apiren Negru de Grozesti', '[-2-24',
'Moldova' au pastrat practic intreaga suprafata foliara, pe frunze s-au format doar mici
puncte necrotice.

Cresterea si maturizarea lastarilor anuali la soiurile noi create.

Din analiza datelor prezentate in tabelul 2 si figura 7 putem conclucuziona ca,
lungimea léstarilor anuali a fost mai mare la soiurile 'Apiren Negru de Grozesti'
(175,6cm) si 'Apiren Roz' (174,5 cm). Lungimea lastarilor anuali la soiurile ‘I-2-24’
si 'Feteasca alba' a fost mai moderata corespunzator 147,9 cm si 146,8 cm. O lungime
a lastarilor anuali mai redusd (125,1cm) s-a inregistrat la soiul 'Moldova'. Cresterea
lastarilor anuali a variat mai mult la soiul 'Moldova' (= 31,2 cm) si la 'Apiren negru de
Grozesti' (£21,2 cm). Lungimea partii lemnificate s-a stabilit mai mare la vita-de-vie
a soiului 'Apiren Negru de Grozesti' (123,2 cm), 'Moldova' (97,5cm) si 'Feteasca alba'
(96,8cm).

Tabelul 2. Dezvoltarea lastarilor la soiurile nou ameliorate

. S Lungimea Lungimea partii Gradul de lemnificare,
Denumirea soiului . . .
lastarului, cm lemnificate, cm %

Apiren Negru de 175,6421,2 123.2419.4 67,144.6
Grozesti

'Apiren Roz' 174,5+14,7 70,5+11,7 38,9+4,8
'1-2-24' 147,949.,3 88,7+8,6 60,2+4.5
'Moldova' 125,1+31,2 97,5426,7 77,3+1,3
'Feteasca alba' 146,8+10,0 96,8+6,6 65,9+1,6

Remarca: Masurarile au fost efectuate la 30 septembrie
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Figura 7. Vigoarea de crestere si gradul de lignificare a lastarului
la genotipurile studiate, 30 septembrie

Variatia lungimii partii lemnificate a fost mai pronuntatd la soiul 'Moldova'
(£26,7cm). Gradul de lemnificare s-a inregistrat cu valori mai majore la soiul 'Moldova'
(77,3%), moderate la soiul 'Apiren Negru de Grozesti' (67,1%), 'Feteasca alba' (65,9%)
si '[-2-24' (60,2%), scazut 'Apiren Roz' (38,9%).

Potentialul productiv al soiurilor noi selectate.

Analiza datelor prezentate in tabelul 3 arata ca, valoarea maxima a productiei la un
butuc in anul 2015 a variat Intre 5135g si 7700g, fiind mai majorata la soiul 'Moldova'.

Tabelul 3. Potentialul productiv al soiurilor de ultima si noua generatie

Valoarea maximd, g | Valoarea minima, g Valoarea medie, g

Denumirea soiului
2015 2016 2015 2016 2015 2016
'Moldova' 7.700 7.690 2.570 2.400 4.856 4.654
'Aperen Roz' 5.940 6.800 1.500 1.720 4.000 4.172
'Negru de Grozesti' 5.135 5.600 4.050 4.300 4.903 5.060
'1-2-24' 5.258 5.920 2.150 2.220 3.807 4.042
'Feteasca alba' 7.600 7.700 1.968 2.016 4.610 4.710

In anul 2019 variatia valorii maxime a recoltei la un butuc s-a evidentiat de la 5600
g pand la 7700 g. O masa mai mare per plantd s-a Inregistrat la soiurile 'Moldova' si
'Feteasca alba'. Valoarea minima a recoltei la un butuc a variat de la 1500 g ('Apiren
roz') pana la 4050 g ('Apiren Negru de Grozesti'). In anul 2019 valoarea minima a masei
strugurilor a variat intre 1720 g (‘Apiren Roz’) si 4300 g ('Apiren Negru de Grozesti').
Valoarea medie a recoltei la un butuc 1n anul 2018 a constituit 3807 g ('[-2-24") si 4903
g ('Apiren Negru de Grozesti'). In anul 2019 valoarea medie a recoltei a fost de 4042 g
('I-2-24") 51 5060 g ('Apiren Negru de Grozesti'). O variatie mai mica a recoltei la o planta
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de vita de vie in anul 2016 poate fi lamurita prin cantitatea depunerilor atmosferice
anuale mai mari (643,Imm) fatd de anul 2015 (430,2 mm). Suma precipitatiilor in
perioada de vegetatie a fost de asemenea mai mare in anul 2016 (353,1mm) comparativ
cuanul 2018 (173,5 mm). Datele sistematizate in tabelul 3 permit a arata ca in conditiile
anului bogat in precipitatii (6431,1 mm) greutatea medie a unui strugur a fost de 287,4¢g
la soiul 'Apiren Roz', 181,0 g — 'Apiren Negru de Grozesti', 403,0 g — 'Moldova', 112,5
g — 'Feteasca alba' si 162 g — '[-2-24' (Tabelul 4).

Tabelul 4. Calitatea strugurilor soiurilor noi create de vita-de-vie, 2019

« = Lunei . Lunei G Continutul | Continutul
Denumirea % 8 § | unguneasi ungimea re.utatea mustului in | mustului in
L £ .5 5 | latimea medie a silafimea |medie a 100 < o
soiului 2% 5 . . zahar, g/dm? | aciditate, g/
£ 2 £ |strugurelui, mm | bobului, mm | boabe, g dm?
o =3 m
'Apiren Roz' 287,4 172,6 /126,8 | 14,12/ 13,3 180,5 188 7,65
Apiren Negru | 0y 6| 2002/942 | 14581412 | 132.0 188 7,35
de Grozesti
'Moldova' 403,0 168 /122 22,65/ 11,3 5333 200 7,5
'Feteasca alba' 112,5 126,2 /85,6 12,6 /12,3 128,7 196 6,5
'1-2-24' 162,0 125,4/ 84,2 11,8 /11,7 134,9 175 9,2

Lungimea medie a strugurelui s-a inregistrat mai mare (200,2 mm) la soiul 'Apiren
negru de Grozesti' si mai moderata (172,6-168 mm) la soiurile 'Apiren Roz' si 'Moldova'.
La 'Feteasca albd' si 'Elita [-2-24" lungimea medie a unui strugure a fost corespunzator
de: 126,2 mm si 125,4 mm. Insa latimea medie a strugurilor s-a stabilit a fi mai mare la
soiul 'Apiren Roz' (126,8 mm) si 'Moldova' (122 mm), moderata la soiul 'Apiren Negru
de Grozesti' (94,2 mm) si mai mica la soiul 'Feteasca alba' si 'Elita 1-2-24', succesiv a
cate 85,6-82,4 mm. Lungimea bobului a avut o variatie intre 22,65 mm (soiul 'Moldova')
si 11,8 mm (‘Elita 1-2-24"). Latimea bobului a variat in valori mai mici 11,3 mm (soiul
"Moldova') si 14,12 mm (soiul 'Apiren Negru de Grozesti'). Greutatea medie a 100 boabe
s-a evidentiat cu valori mai mari la soiurile '"Moldova' (533,3 g) si 'Apiren Roz' (180,5 g),
cu valori mai moderate la soiurile 'Apiren Negru de Grozesti' (132,0 g) si forma ‘1-2-24°
(134,9 g) si valori scazute la soiul 'Feteasca alba' (128,7 g). Zaharitatea sucului bobitelor
a variat 1n limitele 175 g/dm?® (‘Elita [-2-24") si 200 g/dm?® (‘Moldova'). La soiurile apirene
zaharitatea sucului din boabe s-a inregistrat a fi mai moderata — 188 g/dm? si putin mai
ridicatd — 196g/dm? la soiul 'Feteasca alba'. Aciditatea sucului din boabe la soiurile apirene
s-a aflat intre 7,35-7,65 g/dm?, la soiul 'Moldova' — 7,5 g/ dm?, la soiul 'Feteasca alba' cea
mai joasd — 6,5 g/dm? si cea mai ridicata 9,2 g/dm? soiul 'Elita [-2-24".

Rezistenta soiurilor noi ameliorati la factorii nefavorabili, abiotici si biotici.

Analiza datelor reprezentate in tabelul 5 permit a ardta cd, soiurile noi create s-au
manifestat cu diferite niveluri ale rezistentei la temperaturile joase din anii 2018-2019
(-16,8°C, -17°C, pe alocuri -20°C si -22°C). In anul 2018, mai ploios (643,1 mm/ an),
in unele luni precipitatiile au fost semnalate pana la 98,7 mm (mai) si 158,6 mm (iunie),
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s-au creat conditii fovorabile pentru dezvoltarea manei frunzelor si a putregaiului
cenusiu pe struguri.

Tabelul 5. Rezistenta soiurilor noi create la factorii nefavorabili abiotici si biotici,

2018-2019
Denumirea Gradul de rezistenta, puncte la : Regenerare
solurilor Ger Mana Féinare Putrega}iul specificd
cenusiu
'Apiten Roz' 3 2-3 2-3 2-3 3
Pl 23 23 23 3
'Moldova' 3 3-4 3 3-4 3
'Feteasca alba' 3 4-5 4-5 4-5 3
'1-2-24' 2 2-3 2-3 2-3 3

Remarca: Punctajul conform urmatoarei scari: 1-foarte mare; 2- mare; 3-mediu; 4 mic; 5-foarte mic.

Mai sensibil la aceste boli a fost soiul 'Feteasca alba' (5 puncte). Anul 2019 a fost
mai cald, temperatura medie anuala 11,98°C si precipitatii mai putine, 430,1 mm, ce a
conditionat dezvoltarea mai intensiva a fainariei. Soiurile apirene s-au evidentiat cu o
rezistentd la fainare inaltd-medie, medie la soiul 'Moldova', foarte jos la soiul 'Feteasca
albd'. De asemenea, s-a stabilit cd soiurile nou create au si o anumitd capacitate de
regenerare specifica a arhitectonicii butucului si productivitatii in baza lastarilor din ochi
secundari §i lemnului multianual. Capacitatea ridicatd de regenerare la vita-de-vie s-a
stabilit in cazul soiului 'Feteasca alba' (70-100%) si medie (40-70%) la celelalte soiuri.

CONCLUZII

Rezultatele cercetarilor efectuate si sintezei bibliografice au permis a expune
urmatoarele concluzii:

1. Specificul ecologic ale periferiei Codrilor Centrali se caracterizeaza cu anumifi
indici climatici, geomorfologici, hidrologici si pedologici, care in ansamblu au
conditionat structura fondului funciar, echilibru ecologic la nivelul — stabilitate ecologica
nesigura.

2. In folosirea eficientd a resurselor naturale a periferiei Codrilor Centrali un rol
deosebit apartine traditional viticulturii, care asigurd o cotd semnificativa de alimente
de o calitate nutritiva si curativa inalta, de antrenare a fortei de munca si de venituri.

3. In ansamblul de masuri pentru dezvoltarea durabild a viticulturii o deosebitd
importanta are cultivarea vitei de vie si a soiurilor nou create cu diferit grad de utilizare
diversa adaptate la conditiile ecologice ale regiunii. Soiurile vitei-de-vie nou create
s-au evidentiat cu diferite longevitati ale perioadei de vegetatie de la dezmugurire pana
la maturizarea deplina, care a variat de la 132 zile (‘Aperen Roz’) pana la 195 zile
(‘Feteasca albad’) si permite a largi perioada de consum curent si procesare industriala.
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5. Soiurile vitei-de-vie nou create s-au deosebit si prin dezvoltarea aparatului foliar,
care a variat de la 32492,20 cm? la un butuc ('Feteasca alba') pana la 54302,64 cm?
('Apiren Negru de Grozesti') si permite a perfectiona tehnologiile de cultivare a vitei-de-
vie cu utilizarea mai deplind a spatiului radiatiei solare si altor resurse naturale.

6. S-a stabilit o diferentiere in cresterea si maturizarea lastarilor anuali ai vitei-
de-vie a soiurilor nou create cu o variatie a lungimii lastarilor de la 125,1 c¢m la soiul
'Moldova' pana la 175,6 cm la soiul 'Aperen Negru de Grozesti', cu diferit grad de
lemnificare (38,9 % -77,3 %), ce conditioneaza o iernare mai buna a plantatiilor viticole.
Potentialul productiv al soiurilor de ultima §i noua generatie, care s-a caracterizat cu
valorile medii la un butuc 4,0-5,1kg la soiurile apirene si 4,6-4,7kg la butuc la soiurile
'Moldova', 'Feteasca alba' si altele.

7. Modificarea calitatii strugurilor soiurilor noi create de vita-de-vie. Continutul
mustului in zaharuri a variat de la 175 g/dm? ('Elita I-2-24") pana la 200 g/dm? (soiul
'Moldova'). Aciditatea a constituit 6,5 g/dm? (soiul 'Feteasca albd') si 9,2 g/dm? ('Elita
[-2-24"). Acestea permit a largi aspectele de utilizare a recoltei.

8. Soiurile de vita de vie nou create s-au evidentiat cu diferit grad de rezistenta la
factorii nefavorabili abiotici si biotici: la ger, mana, fainare, putregaiul cenusiu. Soiurile
de vita-de-vie nou create au manifestat o larga gama de nsusiri care permit a fi incadrate
in ampelo-ecosisteme eficiente In conformitate cu conditiile ecopedologice ale periferiei
Codrilor Centrali.

Recomandari:

Rezultatele cercetarilor pot fi folosite la modernizarea tehnologiilor viticole sub
aspectul de elaborare si aplicare a fitotehnicelor ecologice, care permit valorificarea
optima a potentialului pedoecologic, la crearea plantatiilor cu diferite nivele de
gospodarire sau/si individuale, care ar armoniza relatiile plantatie-mediu.
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TEODOR MARUSCA - A LIFE DEDICATED TO BOTANY,
RESTORATION AND SUSTAINABLE USE OF GRASSLANDS

Alexandru TELEUTA, Victor TITEL Aliona MIRON
“Alexandru Ciubotaru” National Botanical Garden (Institute)

Teodor Marusca, PhD, full member of the
. Academy of Agricultural and Forestry Sciences
~ “Gheorghe lonescu-Sisesti”, corresponding member
of the Academy of Romanian Scientists, complex
. personality and outstanding scientist, with
. remarkable achievements in the field of botany
- and study of grasslands, who has made exceptional
contributions to the research and the promotion
- of the sustainable management of pastures in
Romania, celebrated his 80™ anniversary this year.

He was born on August 17, 1941, in Zece Hotare
village, Bihor County, Romania. He spent his
childhood in the communes of Banat region — Peciu
Nou and Jebel, in Timis County, where his parents
were allotted land plot during the Agrarian Reform,
in 1945. After graduating from middle school, he
attended the High School no. 5, the former “Victor Babes” lyceum, in Timisoara, and
in 1959-1964, he attended the Faculty of Agriculture of the Agronomic Institute (now
— the Banat University of Agricultural Sciences and Veterinary Medicine “King Mihai I
of Romania”) in Timigoara.

Since he was a first-year student, Teodor Marusca developed a passion for botany,
completing his studies with the diploma paper entitled “Flora and vegetation of
grasslands in Jebel and Sanmihaiul Romadn and possibilities for their improvement”,
for which he was awarded in 1964 the third prize at the Festival of students’ scientific
circles of biology and agriculture at Babes-Bolyai University of Cluj.

Since 1967, he has participated in agricultural research activities at the Magurele-Brasov
Agricultural Research Station, in the Laboratory of Grasslands, Hayfields and Fodder Plants.
In 1969, he completed an internship in mountain meadow vegetation in Switzerland, at the
Federal Agricultural Research Station in Nyon. In 1970-1977, he worked as a scientific
secretary at the Central Research Station for Grassland Cultivation Brasov.

In 1982, he defended his doctoral thesis in agronomy entitled “Geobotanical
and typological study of mat-grass communities in Brasov County” at the Bucharest
Agronomic Institute.

In 1978-1987, he conducted research in the field of feed production at the Prejmer
State Agricultural Enterprise, Brasov, in 1987-1991, he worked at the Research Station
for Soil Erosion Control, in 1991-1995 — at the Sibiu Institute of Montanology, as 2™
degree researcher, and since 1995, he has worked at the Research-Development Institute
for Grasslands Bragov, as senior researcher, head of laboratory, scientific director and as
general manager in 2009-2017.
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He took internships for continuous professional development, in prestigious
European centres, such as: 1969 — Alpine pastoral systems, feed production and high-
altitude agriculture, Switzerland; 2006 — Study on organic agriculture in Franche-
Comté, Leonardo da Vinci Program.

The numerous participations in conferences, symposia and international seminars
on the topic of grasslands in different countries, the perseverant work on the creation
and patenting of several cultivars of forage plants and achieving new scientific results,
which made him renowned nationally and internationally, offered the possibility to
make use of the experience gained by the complex research activities carried out within
national and international programs (CEEX, Orizont, Relansin, Agral, PHARE, 2004,
ECO-NET , FAO — TCP/ROM/0168, PIN —-MATRA ), where he held the position of
director or project coordinator.

Teodor Marusca is especially appreciated in Europe as the author of numerous
original scientific papers, being among the most prolific and renowned Romanian
researchers in the field of agricultural sciences. The vast professional activity resulted
in over 720 publications, among which there are 26 specialized books, 4 university
courses, 8 brochures, 245 scientific papers (single author — 73; first author — 94; in foreign
languages — 97; published abroad — 44). He is the author of the cultivar ‘PREMIER’ of
reed canary grass (Phalaris arundinacea L.) and 436 popularization publications, which
include a wide range of fields: botany, geobotany, meadow typology, mountain ecological
gradients; environmental protection by biological and biotechnical means, preventing
soil erosion, ecological restoration of grasslands and degraded lands; genetic resources,
breeding, cultivation of new species, study and testing of perennial grass and legume
cultivars; improvement of grasslands by combating weeds and woody vegetation, soil
fertilization and amendments, over-sowing, reseeding etc.; use of meadows, grazing
systems, animal behaviour, animal production, economic efficiency etc.

Some of the most acclaimed publications of Dr. Marusca, as author or co-author,
include:

1. Imbunatitirea prin masuri de suprafati cu inputuri minime a pajistilor
degradate (Improvement of degraded pastures by surface measures with minimum
inputs), 2018. BLAJ Vasile-Adrian, DRAGOMIR Neculai, MOCANU Vasile,
MARUSCA Teodor, ENE Tudor Adrian, ICHIM Emil. ISBN 978-973-0-28071-5.

2. Indrumar de bune practici pentru agricultura ecologica montani. Pajisti permanente
si pastoralism (Guidelines for good practices for ecological mountain agriculture.
Permanent grasslands and pastoralism), 2009. T. MARUSCA, N. DRAGOMIR,
V.A. BLAJ, V. MOCANU, M.N. HORABLAGA, Monica A. TOD, S.V. TOD,
T.A.ENE, PM. ZEVEDEI, Andreea C. ANDREOIU, Marcela M. DRAGOS, D.
RECHITEAN, S.M. COSTESCU, Daniela A. ZEVEDEI-MARE, ISBN 978-973-
0-28070-8.

3. Elemente de gradientica si ecologie montana (Elements of gradientics and mountain
ecology — II Edition), 2001. Teodor MARUSCA. ISBN 978-606-19-0892-9.

4. Insemnari si marturii agrosilvopastorale (Agrosilvopastoral notes and references),
2015. Teodor MARUSCA. ISBN 978-606-19-0624-6.
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10.

11.

12.

13.

14.

15.

16.

Masuri proactive de ameliorare a valorii pastorale a pajistilor degradate (Proactive
measures for improving the pastoral value of degraded grasslands), 2014. BLAJ
Vasile Adrian, MARUSCA Teodor, DRAGOMIR Neculai, ICHIM Emil, RUSU
Mariana, MOCANU Vasile, SILISTRU Doina, TOD Monica Alexandrina, ENE
Tudor Adrian. ISBN 978-973-98711-8-9.

Ghid de intocmire a amenajamentelor pastorale (Guide for making the pastoral
plannings), 2014. Teodor MARUSCA, Vasile MOCANU, Emil C. HAS, Monica
A. TOD, Andreea C. ANDREOIU, Marcela M. DRAGOS, Vasile A. BLAJ,
Tudor A. ENE, Doina SILISTRU, Emil ICHIM, Paul M. ZEVEDEI, Cosmin S.
CONSTANTINESCU, Sorin V. TOD. ISBN 978-973-98711-8-1.

Tehnologii zonale de valorificare durabila a terenurilor agricole prin promovarea
multifunctionalitatii pajistilor (Zonal technologies for sustainable utilization of
agricultural lands by promoting the grassland multifunctionality), 2014. Vasile
MOCANU, Ioan HERMENEAN, Tudor A. ENE, Teodor MARUSCA. ISBN 978-
973-98711-8-6.

Tehnologii de crestere a valorii pastorale pentru pajistile montane (Technologies
for increasing the pastoral value of mountain pastures), 2012. Teodor MARUSCA,
Vasile A. BLAJ, Mariana RUSU.

Recurs la traditia satului — opinii agrosilvopastorale (Appeal to the village tradition
— agrosilvopastoral opinions), 2011. Teodor MARUSCA. ISBN 978-606-19-0076-
3.

Principalele soiuri de graminee si leguminoase perene de pajisti (The main varieties
of grass and forage legumes of grasslands), 2011. Teodor MARUSCA, Monica
Alexandrina TOD, Doina SILISTRU, Neculai DRAGOMIR, Maria SCHITEA.
ISBN 978-973-98711-6-7.

Ghid de producere ecologica a furajelor de pajisti montane (Guide for the ecological
production of fodders from mountain pastures), 2010. Teodor MARUSCA, Vasile
MOCANU, Vasile CARDASOL, lIoan HERMENEAN, Vasile Adrian BLAJ,
Georgeta OPREA, Monica Alexandrina TOD. ISBN 978-973-598-786-2.

Tratat de reconstructie ecologica a habitatelor de pajisti montane (Treaty of ecological
reconstruction of mountain grassland habitats), 2010. Teodor MARUSCA, Marius
I. BARBOS, Vasile A. BLAJ, Vasile CARDASOL, Neculai DRAGOMIR, Vasile
MOCANU, loan ROTAR, Mariana RUSU, lon SECELEANU. ISBN 978-973-598-
787-9.

Agrosilvopastoral system and food security in the context of global warming, 2012.
Teodor MARUSCA, Vasile MOCANU, Vasile Adrian BLAJ.

Reconstructia ecologica a pajistilor degradate (Ecological restoration of degraded
grasslands), 2008. Teodor MARUSCA.

Contributions to the evaluation of the productivity of permanent grassland from
North Oltenia, 2020. T. MARUSCA, 1. IONESCU, E. TAULESCU, A. MALINAS.
Detecting trends in the quality and productivity of grasslands by analyzing the
historical vegetation relevés: A case study from Southeastern Carpathians, Vladeasa
Mountains, 2021. T. Marusca, A. Roman, E. Taulescu. Notulac Botanicac Horti
Agrobotanici Cluj-Napoca 49 (3), 12378-12378.
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In addition to the research and production activity, he taught, for almost 20 years
(1996-2015), courses in “General Agriculture” and “Animal Nutrition” at the Faculty of
Forestry of the Transilvania University of Brasov, as associate professor.

Teodor Marusca is a member of many national and international societies: 2014
— full member, Academy of Agricultural and Forestry Sciences, Bucuresti; 2012 —
corresponding member, Academy of Romanian Scientists; 2012 — vice president,
Romanian Society of Agricultural Engineers; 2010 — president, Romanian Association
of Plant Breeders; 2009 — founding member, Romanian Society for Grasslands; 2005
— member of the Board of Directors, Romanian Mountain Forum; 2004 — member,
Romontana Association; 2004 — founding president, Renaturopa Association; 2000 —
member, Balkan Environmental Association — Thessaloniki, Greece; 1999 — member,
IPGRI, ECP / Genetic Resources — Italy, Rome; 1993 — president, Romanian Society
of Agrarian History and Retrology, Brasov; 1988 — member, National Society for
Soil Science; 1968 — member, Commission for the Protection of Nature Monuments,
Romanian Academy.

Dr. Teodor Marusca is the winner of many awards: Iuliu Prodan Award of the
Academy of Agricultural and Forestry Sciences (2008) for the publication “Ecological
restoration of degraded grasslands”; Iuliu Prodan Award ofthe Academy of Agricultural
and Forestry Sciences (2010) for the publication “Treaty of ecological reconstruction of
mountain grassland habitats”; Teodor Baldnica Award of the Academy of Romanian
Scientists (2010) for “Treaty of ecological reconstruction of mountain grassland
habitats”; Ion Ionescu de la Brad Award of the Romanian Academy (2010) for “Treaty
of ecological reconstruction of mountain grassland habitats”; Constantin Sandu Aldea
Award of the Academy of Agricultural and Forestry Sciences (2014) for the publication
“Guide for making the pastoral plannings”. In 1974, by the decree Supreme Council
nr.21/6.02.1974, he was awarded the order AGRICULTURAL MERIT.

Since 2006, Dr. Teodor Marusca is a member of the Advisory Board of “FERMA”
magazine, Timisoara, and collaborating member of the editorial board of “LUMEA
SATULUI” magazine, Bucharest; he is a permanent editor of “PROFITUL AGRICOL”
magazine.

Since 1990, Dr. Teodor Marusca has collaborated fruitfully with researchers from the
“Alexandru Ciubotaru” National Botanical Garden (Institute). Over time, he, as director
of the Research-Development Institute for Grasslands Brasov, provided us with seeds of
perennial fodder grasses and legumes, which today are part of the collection of fodder plants
of our institution. Consultations and technologies for recultivating permanent grasslands
and founding temporary grasslands, access to high-performance scientific equipment for
quality assessment, at European standards, of plant samples collected from our collections
were offered to our institution. As a result of our joint research, 12 scientific articles were
published in journals indexed in the Web of Science Core Collection (agronomyjournal.
usamv.ro; animalsciencejournal.usamv.ro) and in International Databases; communications
were presented at 6 international scientific conferences.

On the occasion of his 80™ anniversary, as a sign of gratitude for the outstanding
achievements in scientific research on botany and grasslands, recognized nationally
and internationally, the fruitful collaboration and the significant contribution to the



84 JOURNAL OF BOTANY VOL. XIII, NR. 1(22), 2021

development of research and management of grasslands in the Republic of Moldova,
“Alexandru Ciubotaru” National Botanical Garden (Institute) offered Dr. Teodor
Marusca the Trophy of the “Alexandru Ciubotaru” National Botanical Garden
(Institute), and the Academy of Sciences of Moldova, by Decision of the Presidium of
the Academy of Sciences no. 242 of July 28, 2021, awarded him the “Nicolae Milescu
Spatarul” Medal.
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Dear Dr. Teodor Marusca, it is a great honour for us to know you, we highly
appreciate your support and collaboration, we are glad that we can apply the results of
your work, especially, given that grasslands are still an under-explored area of research
in the Republic of Moldova.

We congratulate you for all your achievements so far and we are very glad that
you are as full of energy and creative as ever. We wish you strength and enthusiasm to
continue to fight for your ideals and inspiration to generate and implement new ideas
and new research and development projects. We wish you a beautiful life, full of joy and
new accomplishments!

We wish you a happy birthday and many more years of happiness and success ahead!
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BOTANISTUL STEFAN LAZU LA 80 DE ANI

Gheorghe POSTOLACHE, Aliona MIRON
Gradina Botanica Nationala (Institut) ,, Alexandru Ciubotaru’
Chisinau, Republica Moldova

il

DI Stefan Lazu s-a nascut la 05 octombrie *
1941 in satul Napadeni, judetul Balti (actu- g
almente raionul Ungheni), intr-o familie de %
agricultori cu obarsie de mazili. Studiile medii
le-a obtinut in satul natal, cele superioare - la
Specialitatea Biologie si Chimie a Institutului §
Pedagogic din or. Tiraspol. Dupa absolvirea
facultatii, Tn anii 1963-1965, a activat in func-
tie de profesor de biologie si chimie la Scoala
medie din satul Dereneu, raionul Calirasi. In
anul 1966 a fost Tnmatriculat in doctoranturd in §
cadrul Gradinii Botanice (Institut) a Academiei
de Stiinte a Moldovei. Tema tezei de doctorat
a fost acceptata la sedinta Consiliului Stiintific
al Institutului de Botanica din Leningrad (F11H)
sub asistenta profesorului, doctor habilitat Ser-
ghei Socolov. Din primavara anului 1966 lucrarile in teren au fost realizate sub indru-
marea doamnei profesor, doctor habilitat, membru corespondent al Academiei de Stiinte
a Moldovei Tatiana Gheideman.

La sfarsitul anilor 60 ai secolului trecut, ideea utilizarii unei abordari stiintifice a
problemei conservirii biodiversititii a crescut in popularitate. In anul 1970 Conferinta
generala a UNESCO a sprijinit crearea unui program interguvernamental si interdis-
ciplinar cu tema ,,Omul si Biosfera”. Cercetatorii Laboratorului Flora si Geobotanica
s-au implicat 1n acest program si in anul 1967 au demarat un proiect amplu de studiu al
productivitatii biologice a tipurilor de paduri. Tatiana Gheideman a initiat proiectul de
cercetare a productivitatii biologice a padurilor de fag, gorun, stejar pedunculat si stejar
pufos. Astfel, au fost cuprinse in cercetare principalele tipuri de paduri, evidentiete in
lucrarea «Twurebl sieca u JiecHble accouuaiuu Monaasckoit CCPy» (1964). Dna profesor
Tatiana Gheideman a cercetat productivitatea biologica a 2 tipuri de paduri (padure de
gorun cu fag si padure de gorun cu carpen), doctorandul Vasile Chirtoaca a cercetat
productivitatea biologica a padurilor de gorun cu tei si frasin si a padurilor de gorun cu
scumpie, iar doctorandul Stefan Lazu a cercetat productivitatea biologica a padurilor de
stejar pedunculat cu carpen si a padurilor de stejar pufos, care a si fost obiectul de studiu
al tezei de doctorat. In anul 1972, Stefan Lazu a sustinut teza de doctor in stiinte biolo-
gice la Universitatea de Stat din or. Dnepropetrovsc, Ucraina, cu tema ”buorocuuecxas
NPOOYKMUBHOCMb PUMOYEH0308 08YX Munos 0yopae 6 yenmpaivro Monoasuu’”.
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In anii 1971-1980, Stefan Lazu, impreuna cu colegul Vasile Chirtoaca, a cercetat
productivitatea biologica a padurilor de gorun si a celor de stejar pedunculat de diferite
varste. Ca rezultat al acestor cercetari a fost evidentiatd dinamica formarii biomasei in
paduri de diferite varste din principalele fitocenoze forestiere. In perioada 1977-1983,
Stefan Lazu, in colaborare cu Simion Pituscan, a studiat fotosinteza principalelor specii
de plante din diferite etaje ale fitocenozelor de stejar cu carpen, iar in anii 1975-1976,
1978, a cercetat repartizarea spatiala a fitomasei aeriene a unor fitocenoze de gorun,
stejar si fag. Ca rezultat al cercetdrilor au fost evidentiate bioorizonturi care determina
structura spatiala a fitocenozelor forestiere. Rezultatele acestor cercetari au fost publica-
te In 38 de articole si rezumate stiintifice precum si in teza de doctor in stiinte biologice.

In perioada anilor 1981-1984, dl Lazu a participat la cercetari in cadrul proiec-
tului de grant “Elaborarea unor variante optimale de perdele forestiere pentru a
crea agrobiocenoze de inalta productivitate si a le transmite spre implementare la
Ministerul Silviculturii al R.S.S.M”. Cercetarile au fost realizate in colaborare cu
Institutul de Zoologie si Fiziologie al Academiei de Stiinte a Moldovei. Scopul cer-
cetarilor a fost evidentierea starii actuale a perdelelor forestiere de protectie (com-
pozitia floristicd, faunisticd, structura etc.), pentru elaborarea unor recomandari de
creare a unor perdele forestiere de protectie cu compozitie si structurd optima corespun-
zitoare conditiilor pedoclimatice, care ar ameliora starea campurilor agricole. in baza
cercetarilor efectuate a fost evidentiatd compozitia floristica a perdelelor forestiere de
protectie. S-a constatat ca, compozitia faunistica este mai redusa in perdelele forestiere
de salcam si mai bogata in perdelele forestiere constituite din mai multe specii de arbori
si arbusti, iar starea actuald a perdelelor forestiere este nesatisfacatoare. Acestea sunt
intr-o stare degradata din cauza unor scheme de gestionare nereusita a lor. S-a recoman-
dat ca la crearea noilor perdele forestiere, la selectarea sortimentului de specii de avut
in vedere biologia speciilor de plante si conditiile statiunii. Rezultatele acestor cerce-
tari au fost expuse in monografia colectiva " @ayna 6uoeeoyenomuyeckux 0asucos u ee
npaxkmuueckoe 3uavenue” (1990) la care dl Lazu este coautor.

Din anul 1989 s-a incadrat in cercetarea florei si vegetatiei pajistilor de lunca, aces-
tea fiind puternic degradate si de o productivitate joasa. Investigatiile facute au scos in
evidentiatd prezenta pajistilor specifice conditiilor de habitat calcicol si sodic in depen-
denta de tipul apelor freatice si de suprafatd. Rezultatele acestor studii au fost expuse in
monografia ”Pajistile de lunca din Republica Moldova”. In baza acestor studii au fost
identificate si caracterizate 22 de sectoare noi cu vegetatie de lunca reprezentativa, care
au fost propuse pentru protectie, iar ulterior incluse in ,,Legea privind fondul ariilor na-
turale protejate de stat” (1998). In studiul vegetatiei din tara noastra a utilizat sistemul
cenotaxonomic elaborat de J. Braun-Blanquet.

In perioada 2005-2019 dl Lazu a participat la realizarea proiectului institutional de
cercetare a ariilor naturale protejate de stat, realizat de Laboratorul Geobotanica si Sil-
vicultura. In cadrul proiectului a cercetat compozitia floristica si fitocenotica a rezerva-
tiilor peisagistice Cabaiesti-Parjolteni, Tipova, Climautii de Jos, Pohrebeni, Rudi-Ario-
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nesti, Tetcani, Telita s. a. In cadrul proiectului ,,Fortificarea capacitatilor institutionale
si a reprezentativitatii sistemului de arii protejate din Republica Moldova” (2010) a
participat la evaluarea starii unor arii naturale protejate silvice si de lunca. Rezultatele
cercetarii unor arii protejate din paduri sunt reflectate in monografia in 4 volume Ariile
Naturale Protejate din Moldova. Vol. 3. Rezervatii silvice” (2018), autori Gheorghe
Postolache, Stefan Lazu. Rezultatele cercetarii unor arii protejate cu vegetatie de lunca
sunt prezentate in monografia ”Ariile Naturale Protejate din Moldova. Vol. 4. Pajisti
si monumente de arhitectura peisajera” (2017), autori Gheorghe Postolache, Vasile
Bucatel, Stefan Lazu, Alexandru Teleuta, Aliona Miron.

DI St. Lazu este unul din autorii monografiei ”Cartea Rosie a Republicii Moldova”,
editia a 3-a, 2015. A participat in proiecte internationale, cel mai relevant fiind proiectul
,Cercetarea resurselor genetice forestiere in padurile de foioase din sud-estul Europei”
din cadrul Programului European EUFORGEN (1998-2003). A participat la realizarea
proiectului ,,/n Sustainable Integrated Land Use of the Eurasian Steppe in Moldova,
Ucraine and Russian Federation”, programul SEED Net (2007-2009) in care a studiat
diverse plante furajere.

In anii 2016-2021 a initiat un studiu corologic-fitocenologic al pajistilor semisa-
vanoide (JlaBpenxko E. M., 1956) cu dominarea speciilor Chrysopogon gryllus (L.) Trin.
si Bothriocloa ischaemum (L.) Keng in arealul eurasiatic. Rezultatele obtinute argu-
menteaza necesitatea separarii acestora de comunitatile pajistilor xerice din clasa Fes-
tuco-Brometea Br.-Bl., 1941. Rezultatele acestor investigatii au fost publicate in anii
2016, 2018, 2019, 2021 in revista de profil ,,Romanian Journal of Grassland and Forage
Grops™.

Pe parcursul mai multor ani dl dr Stefan Lazu a participat la constructia mai multor
obiecte botanice din Gradina Botanica, in special, la elaborarea Expozitiei ,,Vegetatia
Moldovei”, fiind responsabil de microexpozitia Padure de stejar pedunculat cu carpen.

Rezultatele cercetarilor stiintifice au fost publicate in 151 lucrari. Este autor al unei
monografii si coautor a 4 monografii. Realizarile stiintifice au fost expuse la mai multe
simpozioane si conferinte stiintifice. Este autor a numeroase recomandari de instituire
a noi arii naturale protejate de stat, in special, cu vegetatie de lunca.

Pentru activitate stiintifica in cadrul Gradinii Botanice Nationale (Institut) ,,Alexan-
dru Ciubotaru”, dlui dr Stefan Lazu i-a fost conferita Medalia ,,Nicolae Milescu-Spa-
taru”, distinctie a Academiei de Stiinte a Moldovei (2020), Medalia ,,Veteran Tru-
da”(1989), Diploma de onoare a Academiei de Stiinte a Moldovei si mai multe diplome
din partea Gradinii Botanice Nationald (Institut) ,,Alexandru Ciubotaru”.

Cu ocazia aniversarii a 80 de ani de la nastere si 55 ani de activitate rodnica in Gra-
dina Botanica Nationald (Institut) ,,Alexandru Ciubotaru” 1i dorim dlui doctor in stiinte
biologice Stefan Lazu multd sanatate, fericire si prosperitate.

La multi ani!
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