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I. STRUCTURAL AND FUNCTIONAL DIVERSITY OF
VEGETAL ORGANISMS

HISTO-ANATOMICAL RESEARCH REGARDING THE
VEGETATIVE ORGANS OF ORIGANUM VULGARE L.

Boz Irina’, Necula Radu’, Budeanu Oleg’, Ghita Georgiana?,
Gille Elvira®

I'INCDSB - Institute of Biological Research, lasi, Romania
2”Stejarul” Biological Research Centre, Piatra Neam{, Romania
iUniversity of the Academy of Sciences of Moldova

Introduction

The species Origanum vulgare L. is one of the most variable species of the
genus and is commonly known as oregano in the most European countries (Vokou
et al. 1993, Tucker and Maciarello 1994). The leaves of this species are rich in
essential oil, being widely used as a very popular spice for food production.
Lately, this species has been granted with a special attention due to the antifungal,
antimicrobial, insecticidal and antioxidative effects (Kokkini 1997, Bakkali et al.
2008).

In this paper, the authors analyze the structure of vegetative organs of Origanum
vulgare L., evidencing the constant and particular histo-anatomical features of
this species. Peculiar attention has been given to the structure, distribution and
morphology of the glandular hairs.

Material and methods

The vegetal material under study is represented by Origanum vulgare L.,
collected from different areas of Moldova, during 2013. All taxa were collected
during anthesis, in order to highlight any differences that may occur in the structure
of vegetative organs, differences that can be given by geographical position. In
order to fulfill the present study, the vegetal material has been fixed and preserved
in 70% ethylic alcohol. The sections were cut with a microtome and a botanical
razor. The vegetative organs were cross sectioned, on different levels, from the
top to the basis. The obtained sections were then coloured with iodine green and
alaun-carmine. The next stage was mounting the sections in gel. The micrographs
were performed by means of a Novex (Holland) microscope, using a Sony (Cuber-
shot) camera.

Results and discussions

Our investigations dealt with the aerial vegetative organs (the stem and the
lamina) of Origanum vulgare L., underlining a few histo-anatomical aspects;
a very important issue being the structure of the secretory trichomes. After
analyzing the studied taxa, there were no significant differences from histo-



anatomical point of view, the structure being one specific to the species of the
Lamiaceae family. Regarding the glandular hair, two types of glandular hair were
distinguished: capitates hairs and peltates hairs. After analyzing histo-anatomical
peculiarities, the studied plants were analyzed from phytochemical point of view,
highlighting the content of active principles with antioxidant activity (flavones
and polyphenols). Also, it was evaluated the amount of essential oil, highlighting
a great chemical variability.

Conclusions

Following research carried out there were no significant differences in the
structure of vegetative organs, according to geographical position. Regarding the
secretory hairs, responsible for secretion of essential oils, it was observed that they
are more numerous in the leaf lamina, especially in the upper epidermis.

These studies are the part of Moldova-Romanian project “Genetic intraspecific
polymorfysm analysis for the elaboration of molecular markers of some medicinal
and aromatic plants chemotypes”.
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THE CONTENT OF SOME NATURAL COMPOUNDS IN THE
FRUITS OF NEW FORMS OF BLACK CHOKEBERRY AND
SEA-BUCKTHORN, OBTAINED IN BOTANICAL GARDEN OF
ACADEMY OF SCIENCE OF MOLDOVA

Calalb T, Onica E.’, Burlescu D.

'Public Institution of State University of Medicine and Pharmacy
“Nicolae Testemitanu”
’Botanical Garden (Institute) of Academy of Science of Moldova

Introduction

The fruits of sea-buckthorn and black chokeberry present the rising interest,
especially during the last decades, for medicine and healthy nutrition thanks to the
content of natural constituents. The breeders try to create new varieties, forms,
cultivars with valorous features (longer period of fruit maturity, fruit new quality —
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color, size, weight, value chemical composition) to satisfy the increasing needs of
these fruits. That why in Dendrology Laboratory ofthe Botanical Garden of Academy
of Science of Moldova has created new forms of sea-buckthorn and black chokeberry
which would help ensure continued a longer period with fruits characterized by
new chemistries.As biological material served the fruits of new forms: 2 (1-13 and
3-13) of sea-buckthorn and 2 of black chokeberry (f and 2), created in Botanical
Garden In the fruits of these new forms of sea-buckthorn and black chokeberry
the quantitative content of ascorbic acid (with 2.6-diclorfenolindofenolate solution
by titrimetric method), flavonoids (spectrophotometric method) and tannins (with
KMnO4 solution by titrimetric method) [1].

Results and discussions

Alimentary and therapeutic values of chokeberry and sea-buckthorn fruits are
provided biologically active principles, represented by different classes of natural
compounds such as flavonoids, ascorbic acid and tannins.

Biochemical study of these natural constituents in the fruits of new forms of
sea-buckthorn revealed the form 3-13 with higher content of ascorbic acid and
flavonoids (exception constitutes the content of tannins) as compared to 1-13
form (Table 1), which correlates with the biological characteristics of the plant,
especially of the fruit.

In case of new forms of chokeberry, the form 2 was evidenced with prevailing
content of all analyzed constituents to form 1 (Table 1).

Table 1.
The content of ascorbic acid, flavonoids and tannins in new forms
of sea-buckthorn and chokeberry fruits

Nr. Content of | Sum of Total
o/o Form Biological characteristics of fruits ascorbic flavo- of tan-
acid noids nins
mg/100g (%) (%)
1 Hippophae rhamnoides L.
L1. 1-13 Colour — gold yellow; 93,2 0,862 2.07

Length — 7,5 mm, width - 6,5 mm;
Number of fruits on twig (10 cm) — 30;
Weight of 100 fruits — 19,0 g.

1.2. 3-13 Colour — orange; 99,0 0,685 1,65
Length — 8,5 mm, width — 7,0 mm;
Number of fruits on twig (10 cm) — 72;
Weight of 100 fruits — 20,2 g.

11 Aronia melanocarpa (Michx) Elliot

1L.1. 1 Diameter — 8-12 mm; 64,4 2,228 3,326
Number of fruits on twig (10 cm) — 15-
75;

Weight of 100 fruits — 113 g.
Number of fruits in 1 kg — 885.
11.2. 2 Diameter — 6-12 mm; 72,5 2,496 4,157
Number of fruits on twig (10 cm) — 9-60;
Weight of 100 fruits — 99 g;

Number of fruits in 1 kg — 1010.
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Conclusions

The obtained results evaluated through bibliographic data to other forms and
cultivars of sea buckthorn and black chokeberry shows that analyzed new forms
present interest on chemical composition and biological qualities of the fruits.
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DETERMINATION OF DROUGHT RESISTANCE OF
GRAPEVINE ON THE BASE OF MORPHOBIOLOGICAL
CHARACTERS OF LEAF BLADE

Codreanu Valentin S.

Botanical Garden (Institute) of the ASM

Introduction

As a result of the determination of the biometric values of 21 morpho-
biological characters of the leaf blade at different species and cultivars of the
genus Vitis L. (Codreanu, 1-4), 5 adaptive characters of the leaf blade which cause
the drought resistance of grapevine have been established.

Material and methods

As material for the study served the mature leaves of the grapevine species and
cultivars which were collected on 22.07.2011 and 24.07.2012 in the ampelographic
collection ISPHTA, situated near Chiginau.

Results and discussions

The most drought-resistant are those species, cultivars and hybrids of
grapevine at which: the dry mass of the leaf blade is higher; the percentage of the
volume of the fresh and dried leaf blade from the area of the fresh and dried leaf
blade is higher; the degree of succulence and the degree of sclerophylly of the leaf
blade is higher.

On the base of these 5 adaptive morphobiological characters of the leaf
blade, the method for determining the drought resistance of grapevine has been
developed. By this method, it is determined the relative drought resistance of 12
species of the genus Vitis L., 15 cultivars of the species Vitis viniera L., 3 cultivars
- direct producer hybrids, 2 rootstock cultivars, and 7 distant hybrids V.vinifera
L. x Muscadinia rotundifolia Michx. The higher total percentage of these 5
morphobiological characters of the leaf blade reveals the species, cultivar, hybrid
of grapevine with a higher relative drought resistance.

In 2011, the most drought-resistant were the grapevine species Vitis vulpina
(38.79%), V. romaneti (37.86%), V. silvestris (37.40%); the cultivars “Copciac”
(40.87%), “Plavae” (40.35%), “Feteasca neagra” (39,09%) and the distant hybrid
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DRX-M,-660 (40.18%). In 2012, more resistant to drought are the species: V.
californica (43.88%), V. rupestris (39.91%), V. silvestris (39.88%), the cultivars:
“Coarna alba” (44.07%), “Coarna neagra” (39.28%), “Feteasca neagra” (39.04%)
and the hybrid DRX-M_-17 (39.17%).

Conclusions

1. It is developed the method for determining the drought resistance of
grapevines on the base of 5 morphobiological characters of the leaf blade.

2. The method can be used in the selection and introduction works in the
Viticulture of the Republic of Moldova.
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THE MODIFICATION OF CONTENT OF SOME ANTIOXIDANTS
IN SPIRULINA PLATENSIS BIOMASS

Elenciuc Daniela’, Bulimag Valentina’, Zosim Liliana’,
Efremova Nadejda’, Batir Ludmila ’

! University of Academy of Sciences of Moldova,
State University of Moldova, Laboratory of Phycobiotehnology,
SInstitute of Microbiology and Biotechnology of Moldova, Chishinau,

Introduction

Investigation of non-traditional sources of bioactive substances is one of the
current directions of biotechnology development in many countries worldwide.
Cyanobacteria Spirulina platensis is widely explored and used in recent decades
as a source of valuable biologically active substances [1, 2]. An important
role in neutralizing the harmful effects of oxidative stress have the enzime
superoxiddismutase (SOD), that it is present, also, in the biomass of cyanobacteria
Spirulina platensis [3]. The aim of this investigation presents a study of possibility
of utilization of some coordination compounds of V(IV) and Co(IlI) as regulators
of the content of bioactive substances with antioxidant properties in the biomass
of cyanobacteria Spirulina platensis.
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Material and methods

Object of study is a strain of cyanobacteria Spirulina platensis CNM-CB-02,
stored at the National Collection of Nonpathogenic Microorganisms of the
Institute of Microbiology and Biotechnology, Academy of Sciences of Moldova.
As stimulators of growth processes of cyanobacteria Spirulina platensis and
accumulation of bioactive substances with antioxidant properties in the biomass
coordination compounds of V(IV) and Co(Il) with different ligands of organic
nature: [(VO),(2PyTCH)]SO,-4H,0; [(VO),(2PyCH)]SO,-4H,0; [(VO),(2PyFx)]
SO,-4H,0; L4 - [Co(L-H)En]-3H,0; Na[Co(DH) (NO,),] have been used.

Results and discussions

The analysis of obtained results has demonstrated that phycobiliproteins
content is increased by 45-74% compared to the reference sample in the case
of utilization of compounds of V(IV). The administration of the coordinative
compound of Co (III) - [Co(L-H)En] 3H,O in the concentration of 20mg/l has
recorded a maximum increase of phycobiliproteins contents ( by 160% compared
to the reference sample).

Beta-carotene contents in the biomass of spirulina cultivated in the presence of
complexes [(VO),(2PyTCH)]SO,*4 H,O and [(VO),(2PyCH)]SO,*4H,O reaches
the values of 29 and 25mg%, respectively, at optimal concentration of compounds
of 25 mg/l.

The determination of activity of superoxiddismutase (SOD) in obtained
extracts from spirulina biomass allowed to establish a positive effect of coordination
compounds of Co (III) on the activity of this enzyme. It was demonstrated that all
tested compounds contribute to increased synthesis of lipids in biomass with a
maximum of about 45-47% increase of their content compared to the reference
sample in the case of utilization of coordination compounds of Co(III) - [Co(L-H)
En]-3H,0 and Na[Co(DH) (NO,),] in the optimal concentration of 20 and 15mg/I,
respectively.

Conclusions

The present study reveals that obtained biomass of cyanobacteria Spirulina
platensis with high content of bioactive substances with antioxidant properties
(superoxiddismutase, phycobiliproteins, carotenoids, lipids) can be used for the
elaboration of medical remedies for prophylaxis and treatment of diseases, caused
by the negative effect of oxidative stress on live organisms and, also, for the
elaboration of cosmetic preparations for the prevention of premature skin aging,
protection against solar radiation and treatment of skin diseases._
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GENETIC VARIABILITY OF THE CONTENT OF THE
CANNABINOID IN THE IMPROVEMENT PROCESS OF
MONOECIOUS HEMP (CANNABIS SATIVA L.) VAR. MONOICA

Gducda Constantin, Popa Lorena-Diana

Agricultural Research and Development Station of Secuieni, Romdnia

Introduction

Extension of hemp cultivation is possible only by reducing the cannabinoid
content under 0.3 % in the European Union and under 0.2% in Romania.

Hemp contains over 60 psychoactive products, known as cannabinoid, of
which delta 9 tetrahydrocannabinol (THC) as cis- or trans — forms, is the main
constituent of hemp, vegetable product which, without being alkaloid, is able
to pass through blood-brain barrier with euphoric effect, psihozomimetic or as
hypnotic and sedative.

Material and methods

The reduction process of the THC content in improving and creating
monoecious hemp varieties at ARDS Secuieni started by hybridization works,
backcrossing (backcross) between the cultivated dioecious varieties and the
variety of Mono Fibrimon 24, achieving the first kind of monoecious hemp
Secuieni 1 (1984 ) with a THC content of 0,4 - 0,6%. Through repeated selection
and multiplication in isolation conditions there were obtained monaural forms
with a THC content under 0.1%, which contributed to the development of new
varieties permitted in culture both in Romania and foreign market.

Results and discussions

Obtaining monoecious hemp varieties involves a selection and breeding
process, both for maternal genitor (dioecious), and the paternal genitor
(monoecious) that has to meet the characters of productivity, stems, fiber content ,
seed , resistance to environmental factors, pests and diseases, and also maintaining
low (THC) cannabinoid content under 0.2 %.

The beginning of the improvement process was conducted by using the female
genitors, dioecious varieties with a content of 0,5 - 0,7% , and for the paternal
genitor the variety Fibrimon 24 (0.2%). By repeated selection and isolation in
space, mono lines 211/95 and S 237/95 were obtained with a content under 0.2 %
in the first stage. Finally, SF 200 and ZF 314 lines led to obtaining Dacia Secuieni
varieties, for strains and fiber and Secuieni Jubileu for seed, whose THC content
in 2012 was below the detection limit, and in 2013 , at the Secuieni Jubileu there
was detected 0.008% THC content. It result an annual genetic progress of 0.046 %
between Secuieni 1 variety and the last approved Secuieni Jubileu variety.

Conclusions

Reducing the cannabinoid content is easier to achieve by transferring genetic
capacity of monoecious by reducing time and workload.

At ARDS Secuieni, the annual rate of the genetic progress in reducing
cannabinoids was of 0.046 %.
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MOLECULAR ANALYSIS OF OROBANCHE CUMANA WALLR.
FROM DIFFERENT GEOGRAPHICAL REGIONS

Glijin Aliona', Acciu Adriana’, Gisca Ion’

!University of Academy of Sciences of Moldova,
’Research Center, AMG-Agroselect

Introduction

The sunflower broomrape (Orobanche cumana Wallr.) has become one of the
most important parasites of this oleaginous crop in Russia, Ukraine, Moldova,
Romania, Turkey, Bulgaria, Yugoslavia and Spain, but it has been also reported in
other countries [7, 4]. O. cumana is an important problem because of the large area
sown with sunflowers in infested zones. In the area infested with broomrape, there
has been a progressive development of this parasite in sunflower crops and a rapid
appearance of new and more virulent races [2]. DNA markers are considered to
be the most effective means for measuring genetic diversity between individuals
and between related species or populations because of their high frequency
of polymorphism and being environmentally neutral [1]. Random amplified
polymorphic DNA (RAPD) markers have been successfully and largely utilized
for taxonomic and systematic classification as well as genetic diversity studies of
plants [5, 3]. Thus, the aim of the present study was to identify the virulence races
of Orobanche cumana in different geographical populations.

Material and methods

The seeds of O. cumana were collected from different regions of the Republic
of Moldova, Romania and Ukraine. The inflorescences were dried for 60 days
at temperatures ranging from 20 to 34°C, after which the seeds were separated
with 300-mm sieves and were stored in darkness at 4°C. Broomrape seeds were
planted in spots with sunflower genotype susceptible to this parasite. Broomrape
tubercles were used for DNA extraction [6]. A total of 6 primers were analyzed
(OPB-11, OPG-06, UBC-250, UBC-215, A2, A3). The relative molecular mass
of the amplification products was calculated using 100 bp molecular markers
DNA Ladder (Fermentas). A dendrogram was constructed using the binary data of
RAPD primers (UPGMA clustering).

Results and discussions

RAPD marker based diversity analysis was undertaken to evaluate genetic
relationships among O. cumana collected from 12 different geographical areas.
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The presence and absence of the amplification products were used to calculate
genetic distances among the broomrape from different regions and to construct
a dendrogram by an average linkage cluster analysis. The matrix of the genetic
distances and the cluster analysis clearly separated the twelve samples into six
clusters. The first cluster (I) included O. cumana from DonduSeni, Soroca and
Balti, the second (IT) — Chisindu and Singera; the third (III) — only Rezeni; the
fourth (IV) — Taraclia, Izmail and Fundulea; the fifth (V) — Cimislia and Stefan-
Voda; the sixth (VI) - Ciadir-Lunga. Differentials permitting identification of
different virulence groups of the parasite were used.

Conclusions

The phylogenetic analysis using differential lines showed that the virulence
of populations of broomrape is very different in the infested areas. Populations
collected from Donduseni, Soroca and Balti belong to the race F. Broomrape from
Chisindu, Singera and Rezeni could be race F or more aggressive. In the CimiSlia,
Stefan-Voda, Taraclia, Ciadir-Lunga, Izmail (Ukraine) and Fundulea (Romania)
may be attributed to race G or more aggressive.

These types of investigations allow to elucidate the dynamics of gene pools,
structure of plants’ population and their distribution, as well as their adaptation to

the environment and centers of origin.

Bibliography

1. Behura S.K., Molecular marker systems in insects: current trends and future
avenues, Molecular Ecology, 20006, 15, p. 3087-3113.

2. Fernandez-Martinez, J. M., Dominguez, J., Pérez-Vich, B. and Velasco, L. Update
on breeding for resistance to sunflower broomrape, Helia, 2008, 31(48), p. 73-84.

3. Hug L. A. and Roger A. J. The Impact of Fossils and Taxon Sampling on Ancient
Molecular Dating Analyses, Mol. Biol. Evol., 2007, 24(8), p. 1889-1897.

4. Masirevic S, Malidza G. Problem and control of broomrape (in Serbian). Biljni
Lekar (Plant Doctor), 2006, 34, p. 353-360.

5. Meimberg H., Thalhammer S., Brachmann A. and Heubl G. Comparative analysis of
a translocated copy of the trnK intron in carnivorous family Nepenthacea Mol. Phylogenet.
Evol. 2006, 39, p. 478- 490.

6. Murray M. and Thopson W. F. Rapid isolation of molecular weight plant DNA.
Nucleic Acid Res. 1980, 8, p. 4321 — 4325.

7. Parker C., Richers C. Parasitic Weeds of the World. In: Biology and Control. CAB
International, Wallingford, 1993, p.114-116.

SELECTING OF MUTANT FORMS OF WINTER WHEAT WITH
GOOD QUALITIES OF BREADMAKING QUALITY TESTED IN
EXTREM DROUGHT AND RAINFALL CONDITIONS.

Jelev Natalia, Ignatova Zoia, Cuznetova Irina, Moraru Constantin
Institute of Genetics, Physiology and Protection of Plants of the ASM
Introduction

As aresult of years of research we were able to select mutants of winter wheat
with better economically valuable traits than their parental forms and control
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sample. One of our important objectives was oriented to increase the gluten
content of wheat grains. This objective was achieved by using mutant lines during
hybridization process and selection of late-generation hybrids. Winter wheat
hybrids of F5 —F8 generations were tested on the experimental field of the Institute
of Genetics, Physiology and Plant Protection in different climatic conditions
during 2010 - 2013 years.

Material and methods

Flour (27 samples) was obtained by milling the seeds from nine hybrids of F5
- F8 generations using an automatic mill. The quantities of wet gluten in the tested
flour samples were determined by the method of manual gluten washing [1] and
values gluten deformation index were determinate on the IDG-1 equipment. The
dry gluten was obtained by drying the wet gluten in an oven to constant weight at
100°C for 24h, using the air oven drying method. The dried gluten was left to cool
for 1h before taking its weight as the dry gluten content. The experiments were
carried out twice.

Results and discussions

Plants of mutant hybrids F5 - F8 grown in drought conditions (2012 year)
and in heavy rainfall (2013 year) had gluten on 5-6% higher than their parental
forms and a control sample Odesscaia 267. The gluten content is an important
factor in breadmaking quality. For grain gluten dry content we obtained a range of
variability between 15 and 20 % in drought conditions and 14 -16% after heavy
rainfall. We also used deformation index for assessment of gluten quality in the
experiments. The deformation index parameter can take values between 0 and
100. The optimal value is considered between 65 and 80. Values greater than
80 describe strong gluten. Values less than 65 describe gluten having initially a
moderate protolithic activity for the values between 40 and 65, and a very strong
activity for smaller values than 40 [2]. We are going to use some mutants with
optimal values of parameters for selection of genotypes with good gluten quality
for winter wheat. The analysis of their parameters gave us the opportunity to select
constant forms of wheat with good qualities of breadmaking quality on this period
of study already. The more interesting of them are (mA 8/1 x LP 2/3), (mA 8/1 x
Safir) and (Alb.114 x LP 2/3).

Conclusions

1. It were selected constant forms of hexaploid wheat resistant to extreme
droughts and rainfall with good qualities of bread making quality better than a
control sample.

2. Mutant hybrids of F7 - F8 generations were selected as genotypes with
economically valuable traits for selection for next period of our study.
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NITRATE REDUCTASE AND PEROXIDASE ACTIVITY IN
SUGAR BEET LEAVES UNDER APPLICATION OF TRACE
ELEMENTS AND TEMPORAL WATER STRESS

Lisnic 8., Toma S., Lemanova Natalia, Coretscaia Iulia

Institute of Genetics, Physiology and Plant Protection of the ASM

Introduction

Currently, due to the environmental problems (pollution of soils and
agricultural products with heavy metals and nitrates) extensive research is
conducted to achieve more efficient use of fertilizers; a promising approach is to
minimize them through the use of microorganisms.

The purpose of this study was to identify patterns in the relationship between
the activity of nitrate reductase and peroxidase activity in the leaves of sugar beet
(variety Baracuda) with its seeds treated by increasing concentrations of trace
element complex Microcom-T containing Fe,Cu,B,Mn,Zn,Mo and Co in optimal
ratios for sugar beet [1], varying concentrations of copper in the soil, the use of
plant beneficial microorganisms (Azotobacter chroococcum, Bacillus subtilis) and
temporal water stress.

Material and methods

Treatment of seeds carried out by increasing concentrations of trace elements
in preparation Microcom-T under the scheme: Control — 0; 0.01; 0.05; 0. 10; 0.
20; 0. 30; 0.50 and 1. 0%. Doses of copper in soil (mg Cu/kg soil): Control - 0; 5;
30; 60; 120; 250; 500; 1000 and 1500. Microorganisms were introduced into the
soil concomitant to seeds’ sowing and foliar treatment of plants with metabolites
of microorganisms was conducted in the phase of intensive growth.The enzymes
activity and carbohydrates content was determined by classical methods.

Results and discussions

Under low doses of copper in the soil (5 mg/kg of calcareous soil), the nitrate
reductase activity in the leaves is much higher and is maintained up to 120 mg
Cu/kg soil. The maximum enzyme activity was noted at a dose of 240 mg Cu/
kg of soil, and was reduced at a dose of 500, significantly reduced at a dose of
1000 and, even more reduced at a dose of 1500 mg Cu/kg soil. The peroxidase
activity in leaves is reduced significantly at low doses of copper in soil (5mg/kg)
and increases especially at a dose of 120 mg element / kg soil. Further addition of
Cu to the soil had little effect on the activity of peroxidase. The nitrate reductase
activity increased along with increasing concentrations of the Microcom-T to
0.3 - 0.5% and decreased at 1%. Seed treatment with trace elements in complex
with microorganisms mostly gave the same pattern, with the only difference being
that the primary process of nitrate reduction was maintained at a high level in a
wide range of concentrations of trace elements. The data showed the relationship
between the activities of nitrate reductase and peroxidase activity in leaves:
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increase activity of nitrate reductase in leaves under optimal concentration of
trace elements in solution (0, 05 — 0, 10%) is an accompanied by a slight decrease
in peroxidase activity, which indicates a likely improvement to the physiological
condition of the plants in these conditions.

Temporal water stress (35% WHC, 10 days) contributed to maintain nitrate
reductase activity at a higher level under seed treatment with Microcom-T, and
when combined with the use of microorganisms. More intensive reduction of
nitrates in the leaves was also observed for foliar Microcom-T. Foliar treatment
of plants with Microcom-T in combination with microbial metabolites maintained
the primary process of nitrate reduction in leaves at a stable level while peroxidase
activity was reduced.

Conclusions

The application of Microcom-T alone or in combination with microorganisms
or microbial metabolites is accompanied by the maintenance of nitrate reductase
and peroxidase activities in the leaves at the higher and more stable level both
under optimal water supply and under temporal water stress, which is apparently
due to the increase availability of nitrate to plants, resistance of sugar beet to
temporal water stress and an increase in the average weight of roots.
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GROWTH REGULATORS INFLUENCE ON SOME VARIETIES
OF BLACKBERRY CULTIVARS DURING THE MICRO-
CLONING PROCESS

Lozinschii Mariana, Ciorchina Nina
Botanical Garden (Institute) of the ASM

Introduction

Our paper presents the aspects regarding the in vitro propagation and
evaluation of different types and concentrations of plant growth regulators used
in the inductive multiplcation of five thornless blackberry cultivars: © Loch Ness’,
,Smoothstem’, ,Evergreen’, ,Remonthana’, ,Cester .

Blackberries are popular fruit widely distributed throught nature, except the
polar regions, and they grown worldwide. World consumption of blackberies
increased in the past few decades, and they are consumed fresh or frozen, and they
are found in other comercially procesed food products such as jam, wine, tea, ink,
ice-cream, and medicine.

Material and methods

The micropropagation of Blackberry cultivars was started in 2010 at the
Botanical Garden laboratory. Good results were noticed in the process of
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initiation, multiplication, rooting and aclimatization (Lozinschii, Ciorchinad 2013).
In the present period new culture mediums, growth regulators and more types of
cultivars are being studied.

Blackberry micropropagation has been investigated by many researchers
(Gajdosova et al, 2006; Meng, 2004; Mihalache, 1996, Zawadska M. and T.
Orlikowska 2006 ).

Bobrowski, ef al. (1996) tested several variants of Murashige & Skoog media
with 1 and 2 mg/l BAP.

Ruzi¢ D. and T. Lazi¢ (2006) carried out experiments of initiation,
multiplication and acclimatization using the thornless blackberry cultivar called
*Cacanska bestrna’. The highest multiplication rate was ensured by the variant of
MS medium with 1 mg/l BAP, 0.1 mg/l IBA and 0.1 mg/l GA3.

Results and discussions

The basic medium for the morphogenic induction is Murashige - Skoog
medium ( MS ) , to which 30 g/ 1 sucrose , 6 g/ 1 agar were added with a 5.6-5.8
pH. For a better and a more efficient growth and multiplication a MS medium with
added hormones was used. The best results obtained in the process of the cultivars
multiplication were due to the MS medium created with the BAP growth regulator
in different concentrations 0.9,0.7,0.5, 0.3 mg/ L

When creating the culture medium with added BAP, the iduction of
lateral buds on the ax is considerably increased, which favors a multiple shoot
formation ,which then serves as a biological material for the micropropagation
and the increase of vegetative mass . When increasing the BAP concentration,
an increased number of adventitious shoots with a length of 4-6 cm are obtained
and which continue to be subject to the micropropagation process preserving
their morphogenic potential . All varietes of plants were micropropagated in the
culture medium with added BAP. The most effective results were obtained in such
varieties as® Loch Ness’, ,Smoothstem’, ,Evergreen’, ,Remonthana’, ,Cester’. To
stimulate rootedness process, a medium with addition of auxins was used ( IBA ,
NAA) (Clapa, Fira2011 ).

Conclusions

1. The blackbery cultivars Loch Ness, Smoothstem, Evergreen, Remonthana,
Cester can be efficiently propagated in vitro.

2. Growth regulators BAP, IBA, NAA, can be successfully used in the process
of growing and multiplication of blackberies, having good attractive results
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APPLE FRUIT CALLUS: CELLULAR AND SUBCELLULAR
ORGANIZATION

Marinescu M., Kolesnikova L.,

Institute of Genetics, Physiology and Protection of Plants of the ASM

Introduction

Callus tissue of plant origin has been examined widely for its cytological
and morphological characteristics but very little are known about the differences
between cells of intact tissue and the corresponding cells grown on an artificial
medium. The present study compares anatomical and cytological structure of
apple fruit explants and apple callus.

Material and methods

Fruits of apples Malus domestica Borkh were used in the experiments. Apple
callus was obtained from the fruit by aseptic culture on modified MS medium
containing the supplements. Fresh apple callus was analyzed in stereoscopic
or phase-contrast microscope. Clusters of the cell line callus were examined
in modular confocal laser scanning microscope Leica DM IRB/E with relative
fluorochrome treatments and pseudo-coloured of cytoskeletal constituents.

Results and discussions

The initiation of callusing in Malus explants occurred within 35-45 days. After
3-4 subcultivation carpoexplants formed three types of callus: green and white,
comparatively homogenous, friable, and rose-colored, more compact and dense.

Comparative microscopical analysis of green callus cells showed that this
tissue type consists of small thin walled isodiametric cells with large intercellular
spaces. The cells of green callus were characterized by spherical cells which
the containing of a considerable quantity of starch. White callus consists of
prosenchymatous and worm-like cells and protein intraplastidial crystal-like
inclusions (Matienco et al., 1997).

The rose-colored callus was characterized by a predominance of spherical and
slightly oval vacuolated cells, which contained anthocyanins. Intensively stained
cell groups were placed on the callus surface.

In all types of callus binucleate and polynucleate cells were observed.
Binucleate fruit cells were widely described in vivo and in vitro in the callus of leaf,
stem, root and fruit origine (Marinescu, Matienco, 1994; Rumyantseva et al., 1998).
Interestingly, those binucleate cells were previously found in vivo in parenchyma
cells of succulent apple pericarp (Colesnicova, Matienco, 1994) of different species
and cultivars, i.e. in natural conditions. We have presumably connected this process
with the evolution phenomenon of hypergenesis or hyperthely, gigas excessive
growth (Matienco, 1969). This biological instrument might be conditioned by
endogenous hormones synthesized by giant fruits and transmitted (shifted) through
carpoexplants to callus proliferative potential in vitro.

Conclusions

Thus, tissue callus polyploidization represents one of the pushing forces in
parenchyma proliferation in vivo and was all present in vitro with its multiplicity,
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variability of the expression. Consistent with this idea, the proliferation in
vitro, under nutritional stress, the presence of exogenous hormones (auxins and
cytokinins) and other factors exploit the same multiply mechanism that was
established in vivo, during the evolution of hypertrophy and hyperthely.
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EVALUATION OF GENETIC DIVERSITY OF ORIGANUM
GENUS SPECIES

Martea Rodica, Mutu Ana, Clapco Steliana, Budeanu Oleg,
Duca Maria

University of the Academy of Sciences of Moldova

Introduction

Origanum belonging to the Lamiaceae family is one the most wide-spread
genus in the spontaneous flora of many landscapes. It has a precious natural
resource, as they provide raw material for pharmaceutical industry, modern and
traditional forms of medicine and generate employment and income in addition to
conservation of biodiversity [1]. The genus includes 43 species of perennial and
annual plants, which grow on rocky slopes, at a wide range of altitudes [1, 2, 3].
The aerial part of the plant is often used directly while the extracted essential oils
exhibit antimicrobial properties, cytotoxic and antioxidant activities [5].

Taxonomic studies based on morphological characters [3] and on the results
of biochemical analysis of the essential oils and their constituent compounds [5]
indicate a high degree of variability across species of the Origanum genus.

In light of these results, we considered significant to analyze the genetic
polymorphism in two species of the Origanum genus - Origanum vulgare L. and
Origanum laevigatum Boiss., collected from a region of spontaneous flora in
Moldova (Orheiul-Vechi).

Material and methods

The plant material was used in the form of dry leaves. Total genomic DNA was
isolated from fully developed leaves using the CTAB extraction protocol [4], by
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gradually increasing the liquid nitrogen concentration. A total of 8 single decamer
random oligonucleotide primers of arbitrary sequence (OPA, OPA, OPA,, OPB
OPG,; OPK ,siOligo,,) were tested for PCR amplification. DNA amplification
according to a basic PCR protocol was performed in a total volume of 15 pL,
containing 50 ng of template DNA, 0,4 - 0,6 uM of single primer, 1 U Tag DNA
polymerase 200 uM of each dNTP, 2,5 mM MgCl, [6].

Results and discussions

The RAPD-PCR analysis of the Origanum sp. genotypes indicated a high
heterogeneity of the results by genotype and tested primers. Based on the
electrophoretic spectrum, 82 amplification products were identified with an
average of 11,71 bands per primer. The number of amplified fragments varied in
the range from 0 to 12 depending on the primer used.

The comparative analysis of molecular polymorphism across the named
species revealed that the RAPD-PCR generated 47 bands for Origanum vulgare
L. and 35 for Origanum laevigatum Boiss. 23 of them are polymorphic and 35 —
monomorphic fragments, 22 for O. vulgare L., respectively 13 fragments for O.
laevigatum Boiss. The Oligo,, , decamer presented six bands for both species, all
monomorphic.

The obtained results allowed concluding that the most informative primers
are: for O. vulgare L. - UBC,, and for O. laevigatum Boiss. - OPK, showing a
maximum number of fragments (12, respectively 9 bands). OPG| (O. vulgare L.)
and UBC,,, (O. laevigatum Boiss.) decamers did not generate any amplicons. The
most specific bands were revealed in the case of OPA, (O. laevigatum Boiss. - 4)
and UBC,;, (O. vulgare L. - 12) decamers.

Conclusions

RAPD-PCR analysis has established a high heterogeneity between Origanum
vulgare L. and Origanum laevigatum Boiss. Specific particularities of each species
depend by tested primers. The most primers showed a high degree of molecular
polimorfism. The most informative primers are UBC,, for O. vulgare L. and
OPK  for O. laevigatum Boiss.).

These studies are the part of Moldova-Romanian project “Genetic intraspecific
polymorfysm analysis for the elaboration of molecular markers of some medicinal

and aromatic plants chemotypes”.
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THE DEGREE OF ACCUMULATION OF THE RADIONUCLIDE
Cs-137 IN SPONTANEOUS VEGETATION

Motelica L., Stegarescu V.
Institute of Ecology and Geography of ASM

Introduction

Natural and artificial radioactive elements have become vital component
parts of environmental pollution. The main source of soil pollution with artificial
radionuclides and with nuclear decay products has become the global rainfall as a
result of nuclear experiments and the impact of Chernobyl Atomic Power Station.
In the natural ecosystems and those anthropogenic ones some radionuclides (Cs-
137,Sr-90) are taken over very well especially by the plants that are mentioned in
the special literature as bioindicators of environmental radioactivity [1]. For the
evaluation of radionuclide transfer processes from the soil in the plant there are
used different indices, one of them being the coefficient of accumulation (K ) [2].

Material and methods 4

As an object of study served the medicinal plants-stinging nettle (Urtica dioca
L.) and celandine (Chelidonium majus L.) in Landscape Reserve (LR) Holosnita
and liquorice milkvetch (A4stragalus glycyphyllos L.) and moss (Hylocomium
splendens) in LR Cosauti, with reduced accumulation of radionuclides from soil
[1]. In order to determine radiospectrometrically the content of the radionuclides
Cs-137 [3], there were taken samples of ground and vegetation. The accumulation/
transfer degree of the radionuclide was calculated according to the formula:
K, =C,/C,, where C | —stands for the radionuclide concentration in the plant
(Bg’kg), and C | — radionuclide concentration in the soil (Bg/kg) [2].

Results and discussions

Radiospectrometrical analysis of soil samples revealed for the LR Cosauti
a quantity of 13.37 Bq/kg (leached chernozem soil) and for the LR Holosnita —
30.52 Bg/kg (uneroded leached chernozem soil). The highest concentration of the
radionuclide Cs-137 (16.0 Bg/kg) was observed in moss (Hylocomium splenden.s)
in the LR Cosauti compared to 3.0 Bq/kg in wild licorice. In the plants of Urtica
dioca L. and Chelidonium majus L. in the LR Holosnita the concentration of Cs
137 constituted 6.0 Bg/kg. The calculation of storage/transfer coefficient of Cs-
137 from the soil of protected areas into the plants revealed the following: for
Chelidonium majus L. and Urtica dioca L. — 0.19, Astragalus glycyphyllos L.
— 1.22 and Hylocomium splendens — 1.19. According to the Basic Standards of
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Radiation Protection (NFRP-2000) it does not present hazard to the use of these
plants as medicinal raw material by the local population.

Conclusions

Storage/transfer coefficient from soil into plants, by the means of the obtained
value, clearly shows that the transfer occurred only from soil into plant. According
to the accumulation degree of the radionuclide Cs-137, the studied species
assume the following succession: moss (Hylocomium splendens) > Astragalus
glycyphyllos L. > Urtica dioca L. and Chelidonium majus L. The concentration of
Cs-137 in the studied medicinal plants, according to NFRP-2000, allows their use
for human consumption, as well as, the animal one.
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RAPD MOLECULAR MARKER STUDY OF THE
INTRASPECIFIC VARIABILITY OF ORIGANUM VULGARE
SUBSP. VULGARE NATURALLY OCCURRING IN MOLDOVA

Mutu Ana’', Budeanu Oleg ', Martea Rodica', Clapco Steliana ',
Gille Elvira®, Port Angela ', Duca Maria’

IThe University of the Academy of Sciences of Moldova
2”Stejarul” Biological Research Centre Piatra Neamt,Romania

Introduction

Among the PCR-based molecular techniques, Random Amplified Polymorphic
DNA (RAPD) is convenient in performance and does not require any information
about the DNA sequence to be amplified (Weder, 2002). Providing its simplicity,
the use of RAPD as molecular markers for taxonomic, systematic analysis of
plants, as well as in plant breeding and the study of genetic relationships, has
considerably increased (Arif et al., 2010).

The objective of this study was to evaluate, by using random amplified
polymorphic DNA markers, the genetic relationship among a wild population of
O. vulgare subsp. vulgare (one of the most variable species of the genus) from the
spontaneous flora of Moldova.

Material and methods

Seven genotypes of O. vulgare subsp. vulgare, marked conventionally with
numbers from one to seven, collected from a natural site in Orheiul Vechi (60
kilometers to the north-east of Chiginau), were used for this study. Genomic DNA
from young leaves was isolated using 2% CTAB buffer. Decamer RAPD primers
(OPA2, OPA9, OPB0O1, OPGO05, OPK17, UBC250 and OPA19) were tested.
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RAPD-PCR conditions were: initial DNA denaturation for 5 min. at 95°C,
followed by 35 cycles, each consisting of 1 min. at 95°C, 1 min. at 34— 36°C,
extension was carried out 1 min. at 72°C and final extension at 72°C for 3 min.

Results and discussions

Tested primers generated a total of 257 RAPD fragments of which 40 (15.6%)
were polymorphic. The maximum number of amplicons was found at genotype 6
(46 amplicons), followed by genotype 3 (41 amplicons) and 5 (with 38 amplicons).

The studied genotypes of O. vulgare subsp. vulgare are characterized by a
high genetic variability, a number of 14 specific, 40 polymorphic and only 13
common bands have been revealed. The high degree of genetic polymorphism was
established in the analysis with primer OPA 19, in the presence of which 4 specific,
9 polymorphic and no common bands were detected, followed by OPGO5, which
generated 14 bands, including 3 - common, 6 - specific and 5 - polymorphic.

According to the electrophoretic profiles in the case of genotypes O. vulgare
subsp. vulgare 1 and O. vulgare subsp. vulgare 5 a number of 13 common and 40
polymorphic bands were revealed. One specific band for genotypes 2 and 4 and
two specific bands for genotype O. vulgare subsp. vulgare 3 have been observed.
The high degree of genetic diversity was observed for genotypes 6 and 7, which
are distinguished by the presence of 4 and, respectively, 6 specific bands.

Conclusions

This study showed that with the help of the RAPD technique one can easily
discriminate closely related individual members and even different populations
of medicinal plants. The technique provides sufficient evidence in the form of
numbers of polymorphic markers for identification of varieties.
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ANALYSIS OF GENETIC DIVERSITY IN MOLDAVIAN POTATO
CULTIVARS BY USING RAPD MARKERS

Neagu Elena
University of Academy of Science of Moldova

Introduction
Solanum tuberosum (potato) is the world's fourth most important food crop
after rice, wheat and maize. Potatoes were first introduced outside the Andes four
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centuries ago, and it is estimated that by the year 2020 over two billion people will
depend on it for food, feed, or income.

The potato genome consists of 12 chromosomes and has a (haploid) length of
approximately 840 Mbp, making it a medium-sized plant genome.

Potato is the first Solanaceae genome to be sequenced [2].

China is the global leader in potato production with almost 85920000 tons in
2012. India is the second largest sput producer and the fhird palce is taken by USA
[3]. According to the latest FAOSTAT data, Republic of Moldova occupied the 29"
place among the Europe’s countries producers by about 182033 tons in 2012 and
the 21 position for area harvested by about 24320 ha [4].

The potato production losses can be caused by diseases and pests, by drought
and high prices of agricultural equipment, fertilizers, pesticides and fuels.

For a successful breeding and improvement program, the knowledge of the
genetic variability play a vital role. Evaluation of genetic divergence is important
to know the source of genes for a particular trait within the available germplasm.

Material and methods

The study will be carried out in 2014 at the Center of Molecular Biology,
UnASM.

As a biological material we shall used by about 40 varieties of potatoes.

The purpose of this study is to evaluate the genetic diversity by about 40
potato cultivars that are available to potato growers in Republic of Moldova, and
to develop a molecular profile using RAPD markers.

Results and discussions

The cultivar identification using RAPD markers is well-documented in studies
of molecular characterization [1]. Potato cultivars will be differentiated with ten
RAPD primers (OPA02, OPA09, OPB01, OPB03, OPB10, OPE17, OPGOS,
OPG06, OPG10 and OPK17).

In several articles these primers were selected being based on the quality and
repeatability of the amplified bands. After establishing of primers which generate
polymorphism, they will be used for analysis of all potato varieties.

Conclusions

The evaluation of genetic divergence has a major importance in order
to know the source of genes of potato in Moldova. RAPD technique can be
useful for allowing us to distinguish closely related individs or different
populations of potatoes and provide sufficient evidence in the shape of numbers of
polymorphic markers for variety identification.
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THE INFLUENCE OF CLIMATE CHANGES ON PHENOLOGY
TO SOME VARIETIES OF ROSES FROM BOTANICAL GARDEN
“DIMITRIE BRANDZA”

Negulici Eduard Marius

University of Bucharest,
Botanical Garden “Dimitrie Brandza” Bucharest — Romania

Introduction

Climate changes are more and more obvious and their impact on plants
phenology is demonstrated in many situations. For ornamental plants, knowledge
of phenology changes determined by climate conditions is very important in the
choice of the varieties intended for landscape improvements of parks and public
gardens. Roses, in particular, are sensitive to both low and high temperatures,
associated with prolonged drought. In this context, we investigated how the
roses from the Botanical Garden ,,Dimitric Brandza” responded to climate
variations during 2010-2013, if there was a significant phenological difference
and which were the most sensitive varieties in particular conditions offered by the
Municipality of Bucharest and surroundings.

Material and methods

There were 10 varieties studied as follows: ‘Abraham Darby’, ‘Acapella’,
‘Angela’, ‘Caprice Meilland’, ‘Christoph Columbus’, ‘Forever Young’,
‘Heritage’, ‘Ingrid Bergman’, ‘Rhapsody in Blue’, ‘Red Berlin’. The main criteria
for the choice of varieties were: to be created after 1980 to have a new assortment;
to be part of as many groups of flowering, to have diversity; to have adequate
ornamental and biological characteristics, suitability for use in green spaces in
Bucharest area. For each variety were conducted observations on a number of
five individuals. The main phenophases noted were: burgeoning, leafing, budding
and flowering. Climatic data were taken from the INMH-Bucharest Center, time
benchmark is 14.00.

Results and discussions

During the research it was observed that the most sensitive variety and which
made a significant difference in the delay of flowering in 2012 compared to other
years, was ‘Rhapsody in Blue’ with an earliness of up to 25 days. The varieties that
have registered small differences were: ‘Heritage’, Caprice Meilland’ and ‘Angel’,
where the flowering delays were up to 10 days. These differences appeared
following the heatwave in late April 2012, up to 30 °C. The other phenophases
showed no significant difference, up to 10 days in the studied years.

Conclusions

Varieties for which there were recorded small phenophases variations in
climatic conditions during 2010-2013 are: ‘Heritage’, ‘Caprice Meilland’,
‘Christoph Columbus’, ‘Ingrid Bergman’ and ‘Angela’. They can be used
successfully in the conditions offered by Bucharest and its surroundings. In future,
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we intend to continue the investigation and the completion of the data obtained
until now, to have a more complete picture of the impact that climate changes
could have on the varieties of roses grown in Bucharest.
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QUANTITATIVE ANATOMY OF LEAF EPIDERMIS AT
INTERGENERIC TETRAPLOID HYBRIDS QUINCE X APPLE
(CYDONIA X MALUS)

Onica Elisaveta
Botanical Garden (Institute) of the ASM

Introduction

The revealing of leaves structural peculiarities in Cydonia x Malus distant
hybrids which distinguish after genotype and resistance to biotic and abiotic
factors represent an interest for deeply knowing the biological properties of the
hybrid forms which is actual for pomiculture. The peculiarities of epidermal leaf
structure of tetraploid hybrids, quince x apple, which grows and develop at the
Botanical Garden (Institute) of ASM in this paper are described. The differences,
qualitative and quantitative, of the epidermal leaf in 7 Cydolus hybrid forms, in
comparison with genitors and other hybrid plants are emphasized.

Results and discussions

Hypo-stomatal leaf at tetraploid hybrids which in the present research were
included has a dorsiventral structure like to those initial forms. Epidermal tissue
the mesophyll envelop, which the superior adaxial and, inferior abaxial epidermis
form. Adaxial epidermis from a single row of flat cellule is compound; they are
tangentially elongated with rectilinear contour and compactly situated. Abaxial
epidermal cells from those of adaxial epidermal cell after form, dimension, and
thickness of cell membrane and of cuticle are distinguished. Abaxial epidermal
leaf of hybrid plants studied, as well as initial forms, of many components is
compound, so epidermal nomophylle cells of polygonal form, which possess a
sinusoidal profile; stomata which are formed from two reniform stomatal cells
positioned téte-a-téte; annex cells and hairy-leaved of different form and size. The
stomata, together with secondary cells, stomatal complex of apomixis type are
formed. Tetraploid hybrids from the diploid and triploid plants by epidermal cells
of lager dimensions both in radial direction (45-50 um), and in that of tangential
(25-29 um) are distinguished. The medium length of leaf epidermal cells at the
diploids was 23-37 um, while the width varies between 14 and 22 pum; the length
of cells at parental forms reached 34-38 um, and their width achieve 19 to 24
pum. The triploids, after the above-mentioned parameters an intermediate position
between tetraploid and diploid occupy [1]. This regularity at the studied hybrids
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concerning such anatomical characters as the stomata and aperture dimensions
were identified. The study results confirmed on the existence of direct correlative
dependence (r= 0,6-0,8) between the polyploid level at the intergeneric hybrids,
quince x apple, and the dimensions cells epidermis adaxial and abaxial of stomata
and ostiole. However, a correlative indirectly proportional dependence into the
multiplicity level and stomatal frequency of epidermal abaxial and adaxial cell per
unit of foliar area (r= 0,5-0,6) is registered. Stomatal density per 1 mm? of foliar
area at tetraploid was 357-420, diploid — 471-663, triploid — 419-551, meantime at
apple was equal to 716 and quince — 855.

Conclusions

1. The hybrids studied from quantitatively point of view after the characters
such as epidermal cell dimensions of stomatal aperture and the number of cells and
stomata per leaf area unit are distinguished.

2. Quantitative anatomical characteristics may be used in testing the resistance
of hybrids in early stage; furthermore they will be used in fruit plant breeding of

Pomoideae subfamily.
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EMBRIOLOGICAL APPROACH OF EXPERIMENTAL WALNUT
POLLINATION

Pintea Maria

Research Institute for Horticulture and Alimentary Technologies, Chisinau,
Republic of Moldova

Introduction

Sustainable fructification of walnit varieties depends of different factors.
One of the most important problem is effective pollination and fruit set (1, 2,
5). In this paper are presented the results of researches of the morphological and
hystochemical peculiarities of pistillate flower receptivity to pollination depending
on flowering stage. Studies were done with the scope of determination of the
terms of more effective period of pollination within dichogamous (protandrous,
protoginous and homogamous) varieties in the conditions of Republic of Moldova

Material and methods

16 moldavian dichogamous varieties and perspective selections were
experimented in direct and indirect hybridisations (including hand auto pollination).
On the basis of utilisation of cytoembryiological, including hystochemical
methodology (3, 4, 5) were tested dynamic of contents and localisation of
enzymes, pollysaccharides, proteins and nucleic acids (ARN and ARN) in the
principal parts of pistillate flowers of protandrous and protoginous genotypes after
its hand pollination at different stage of development of stigma and embryo sac.
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Results and discussions

Morphological and histochemical investigations of dichogamous walnut
experimentally pollinated flowers in different phases of stigma opening showed
the following results. Chalazogamy solely is peculiar to investigated varieties.
Histochemical study of ovule “packing tissue” reveals its high metabolic activity
in progamic fertilization phase, that may confirm expediency of chalazogamy,
manifestation. There are concluded that the most favorable morphophysiological
state of embryo sac for fertilization coming in 2-3 days after the differentiation
of 7-cells stage. This moment coincides approximately with the 4-5 day of total
opening of stigma. For the protoginous genotypes with the medium flowering
period the most favorable stage for pollination coming on the third day of
flowering. In this case efficient receptivity of stigma totally corresponds to
morphophysiological preparation of female gametophyt for fertilization. Data of
dynamics of differentiation processes within dichogamy make us to conclude that in
the climateric conditions of the Rep. of Moldova the genotypes with simultaneous
dates of flowering of male and female flowers, as well as the early protoginous
genotypes have the most chances for occurrence of double fertilization and for the
following normal development of the embryo as a principal and more valuable
part of English walnut fruit.

Conclusions

1.Experimental direct and indirect pollination of walnut (Juglans regia L)
pistillate flowers on different phases of stigma opening reveals that it is receptive
to pollination during 6 days.

2. The most favorable for fertilization morphophysiological state of embryo
sac comes in 2-3 days after it reaches 7-cells state. As a rule this status corresponds
to the 4-5 day after the beginning of stigma opening.

3. In the microclimatic conditions of the republic of Moldova protandrous
varieties, as a rule, have a shorter receptivity period comparatively to protogynous
ones.
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STUDIES OF SOME INTRODUCED APRICOT VARIETIES IN
THE REP. OF MOLDOVA

Pintea Maria

Research Institute for Horticulture and Alimentary Technologies, Chisinau,
Republic of Moldova

Introduction

Apricot production has many risks, mainly manifested during the post-
dormancy and flowering periods. To improve the yield stability it is first necessary
to develop (selection and implementation) new varieties (Pintea, 2002, 2003) with
high adaptability to variable local micro climatic conditions.

Material and methods

Biologic material is represented by 40 American introduced varieties and
selections being compared with main created in Rep. Moldova. There are employed
methodical and methodological principles which are approved for breeding and
genetics of fruit trees species ( Cociu V., Oprea St., 1989, Nicotra et all, 20006).

Results and discussions

Result of microscopic investigations of floral buds initiation and development
of floral parts in the summer-autumn period there are no distinguished principled
differences between American varieties and Moldavian ones. Practically within
all varieties there are noticed the same morphogenetical dynamic of initiation
and development of whole perianth, commencement of formation of stamens
and ovarian loge. American varieties and selections(mains — created for central
California conditions) Lorna, Katy, Kettleman, Modesto, Helena, Nicole, Robada,
P301-105, K-604-19, Wesley, K-611-150, Y103-253, Y604-75, Rival finished the
profound biological rest already at December 20-25. In the same time another part
of American varieties (for example: Stark Early Orange, Cream ridge, Henderson,
Goldrich, Early blush, Tomcot, NJA-19, NJA-44 and others) continued to be in
profound rest yet 4-5 weeks (until to second decade of January). During the same
period get out of rest period the flower buds of autohtonous varieties. After there
main part of flower (being in buds yet) there are affected by frost of about 17°C just
in 4-6 days. Dynamic of floral development in buds of the majority of registered
apricot varieties for our country there is comparatively more slowly. Beginning of
flowering of American genotypes, with earliest outgoing from biological rest of
flower buds (during December) was earliest comparatively with others Moldavian
and American varieties (average terms —the third decade of Mars —second decade
of April) maximum with 1- 2 days difference. In the conditions of Rep.Moldova
American variety Cream ridge there is distinguished from the majority of studied
varieties by more long periods of flowering (1-2 days) and by delayed maturation
of fruits (more than one weak). The both open flowers and juvenile shoots of
the American genotypes there are more susceptible to moniliosis (Helena, Katy,
Nicole, Wenatchee, Kettleman, Lorna, K-106-2, K 604-19, Robada and others).
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Conclusions

1. No significant differences have been observed between American and
Moldavian genotypes according to the time of initiation and differentiation of
flower in flower buds.

2. The most of American varieties are more susceptible to the attack of
Monillinia laxa than Moldavian ones.

3.The varieties Cream ridge, Stark Early Orange, Goldrich, NJA-42, Patterson
there are interesting for utilization in intraspecific hybridizations because of the
complex of valuable features which are favorable manifested in the conditions of
the republic of Moldova
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IMPACT OF SUCROSE CONCENTRATION ON IN VITRO
CULTURE LONG-TERM MAINTENANCE
OF RARE SPECIES

Sedcenco M. A., Ciorchina N. G.
Botanical Garden (Institute) of the ASM

Introduction

Conservation measures, along with the basic in situ conservation strategy
for vulnerable species, are significantly oriented towards micropropagation, and,
particularly, their in vitro programming. This plant material propagating technique
has many advantages and can significantly advance conservation of plants. For
in vitro conservation, slow growth of developed plantlets is used, which results
in a prolonged duration of the two subcultures [1]. The objective of our research
is establishing the conditions limiting the growth rhythm while improving the
survival rate of plantlets, and supervising their development.

Material and methods

The objects of the research under discussion are rare spontaneous flora species
from Moldova which have a known ornamental value. These species are Lilium
martagon, Fritillaria montana, and Bellevalia sarmatica [2]. The biotechnological
research methodology has been based upon the general methods involving classical
cultures of isolated tissues and plant organs [3]. Neoplantlets obtained according
to the protocols described above [5,6] were transferred to the MS basic medium
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(Murashige and Skoog, 1962), without using any plant hormones, while various
concentrations of sucrose such as 20, 30, 60, 90, and 100 g/l were applied.

Results and discussions

It is known that increasing the concentration of sucrose as a source of carbon
can speed up the growth of plantlets [3], yet a certain amount of sucrose in the
environment can be used as an additive which inhibits the growth of plantlets [4].
After 12 months of cultivation, the amount of regenerated plants which survived
was assessed, and their visual analysis was performed. At the average concentration
of sucrose of 20-60 g/l, a greater number of plantlets were necrotized because
of vitrification. At the maximum concentrations of sucrose (90, 100 g/l), the
development of the plantlets apparently stopped, and the inoculation size remained
unchanged. This environment had the highest percentage of viable plants.

Conclusions

Therefore, to maintain Lilium martagon L. as a species in vitro for a long term,
after the propagation phase, bulbs can be transferred to MS-100% environment
supplemented with sucrose concentration of 100 g/l. To maintain Fritillaria
montana and Bellevalia sarmatica as a species, according to the viability
estimates, the most optimal environment is MS-100% with sucrose in an amount
of 90 g/l. Hence, higher sucrose concentrations in nutrient environments can be
used successfully for in vitro long-term maintenance of rare species.
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GENETIC VARIABILITY ASSESSMENT USING MOLECULAR
BIOLOGY TECHNIQUES

Sestacova Tatiana, Cucereavii Aliona, Port Angela

University of the Academy of Sciences of Moldova, Center of Molecular Biology

Introduction
Molecular biology techniques, especially molecular markers and marker-
assisted selection (MAS), represent very useful tools for different research and
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economics areas. Use of molecular markers in germplasmcharacterization,
establishment of different economically valuable characters offers essential
information about genetic basis which determine inheritance and manifestation of
intrest traits and so facilitating breeding process [3].

One of the most widely types of molecular markers are SSR markers, which
have high level of polymorphism, codominant inheritance, easy implementation
and low cost. These characteristics promote use of SSRs for genotyping, genome
mapping, genetic and phylogenetic relationships studies, MAS and populational
genetics [6]. Patterns generated using SSR markers can be used for genetic
variability estimation on parental forms involvedin creation of highly productive
hybrids, because it was shown strong positive correlation between genetic distance
and hybrid performance, heterosis [5].

MAS can contribute for faster selection of genotypes with traits of interest and
for evaluation of large sets of genotypes. One of the most important directions in
which MAS techniques are applied is resistance potential estimation.

Thus, the aim of these study was estimation of genetic lower genotypes from
autochthone germ plasm through genotyping with SSR markers and molecular
screening of rust and downy mildew resistance genes.

Material and methods

Material used in studyincludes 42 sun flower genotypes from AMG-
Agroselect Comert SRL collection: 22 Rflinies, 12 CMS linies and eight hybrids.
DNA pleswere extracted from young seed lingsusing GeneJETP lant Genomic
DNA Purification Mini Kit (Thermo Scientific). Further analysis will include SSR
analysis and screening of rust and downy mildew resistance genes.

Results and discussions

SSR analysis was performed using 26 markers which showed different level of
polymorphism on set of investigated genotypes. Molecular screening was realized
for P/l gene with CAPSmarker [2], P/6 and PI5/PI8 genes with STSmarkers
[1] andR! gene with SCAR [4]. Performed molecular screenings highlighted
genotypes which have different rust and downy mildew resistance genes and can
be successfully used in breeding programs.

Conclusions

Results of this research will provide usefull information about original sun
flower genotypes, that will determine facilitation of sun flower breeding programs.
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COMPARATIVE PHYTOCHEMICAL STUDIES OF AGASTACHE
RUGOSA KUNTZE SPECIES FROM COLECTIONS AND
EXPERIMENTAL CULTURES IN ROMANIA AND REPUBLIC
OF MOLDOVA

“Stefanache Camelia,*Ciocdrlan Nina, *Chisnicean Lilia, “Necula R.,
“Grigoras V., *Coltun Maricica, “Danild Doina

“National Institute of R&D for Biological Sciences/ “Stejarul” Biological
Research Centre, Piatra Neamt,
bBotanical Garden (Institute) of ASM, Chisinau, Republic of Moldova

Introduction

Agastache rugosa Kuntze, Lamiaceae family, is a medicinal, aromatic and
melliferous plant species with traditional use in China for treating fever, stomach
ailments, and angina aches. More recent studies highlighted the antitumour,
antifungal, antiviral and cytotoxic activities of the extract, being included in some
commercial food supplements [1]. It has a wide distribution in Eastern Asia,
in Romania and Republic of Moldova is found only in cultures, especially for
decorative purposes.

This study aims the assessment of the phytochemical diversity of A.
rugosa species in collections and experimental cultures, for the identification,
characterization and propagation of chemovarieties with multivalent use and for
the production of standardized raw plant material.

Material and methods

The plant material consisted in 4. rugosa individuals with white, and blue
flowers respectively, collected from the experimental field of “Stejarul” Biological
Research Centre Piatra Neamt, Romania and from the collections of the Botanical
Garden (Institute) of ASM Chisinau, Republic of Moldova, harvested in July —
August 2013.

The methanolic extracts of the plant material were analyzed in order to assess
the content in bioactive secondary metabolites — mainly flavonoids and phenolic
acids, using the following analysis methods: Thin Layer Chromatography, High
Performance Liquid Chromatography, Spectrophotometry [2].

Results and discussions

The TLC analysis highlighted different fingerprints, due both to the origin of
the plant material and experimental variant. Thus, for the samples originated from
the plants with blue flowers was observed an additional spot for flavones, with
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Rf=0.85. A more complex overview was obtained by means of HPLC analysis,
which revealed the rosmarinic acid as the main phenolic acids in all samples
(1425.52 — 2315.60 mg/100 g d.w.). Higher values were observed in the samples
from the experimental fields in Romania, in particular for the samples with white
flowers. Furthermore, the samples with blue flowers had up to 30 — 60% more
rosmarinic acid compared with the ones with white flowers. The chlorogenic acids
content was also observed in higher amounts in the samples with blue flowers. In
contrast, the samples from the collections from Republic of Moldova had higher
amounts of flavonoids — up to 3 times more apigenin-7-O-glicoside. This was also
confirmed by the spectrophotometric analysis.

Conclusions

The phytochemical studies highlighted qualitative and quantitative differences
in the bioactive secondary metabolites content. These were due both to the origin
of the plant material (from the experimental fields in Romania and the collections
of the Botanical Garden in Republic of Moldova) and to the experimental variant
(with white and blue flowers, respectively).

Acknowledgements: The work was sustained from the project: PN 09-
360401 (BIODIV) financed by National Agency for Scientific Research Romania
and Bilateral Collaboration Project RO-MD (No. 694/24.04.2013)
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MORPHOLOGICAL AND TAXONOMIC DESCRIPTION OF
LUPINUS ANGUSTIFOLIUS L. SPIKELIKE SAMPLES INTO VIR
COLLECTION

Viasova E. V.

All-Russian Breeding and Technological Institute of Horticulture and Nursery,
Moscow, Russia

Introduction

A distinctive feature of the spikelike types of the blue lupine is the absence
of branching in the top part of the main stem and the formation of the pods on
the main stem both on the cluster and under it - in the leaf axils instead of the
lateral branches, whereupon the generative sphere becomes similar to the ear of
cereals. The authors also use the terms “epigonal mutants” and “highly restricted
branching” to describe such morphotypes. [1-4].

Material and methods

The morphological and taxonomic description of 29 spikelike samples of L.
angustifolius L. from VIR collection was being conducted in the field conditions of
Moscow region according to a list of descriptors [7] and intraspecific classification
[4-6] annually in 2009-2011.
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Results and discussions

As a result of the morphological descriptions and their comparison with the
diagnostic features of species, subspecies and forms we have found that the existing
intraspecific classification of L. angustifolius L. best reflects and systematizes the
intraspecific diversity represented in the VIR-collection, but needs to include
the amendments. We reported previously about our remarks [8]. The taxonomic
characteristics have been assigned to 27 samples on the results of morphological
descriptions and taking into account the amendments. One sample (k-3365
Determinant 2, Russia) is a new determinant form into species Var. albopunctatus
Kurl. et Stankev. Two samples (k-3639 Bryansky 1298, Russia and k-3501 L-300,
Poland) have been attributed to Var. purpureus Kurl. et Stankev. The assignment
of subspecies for this samples is problematic since the presence of the anthocyanin
on the cotyledons in combination with the green color of the vegetative organs are
characteristic for this samples but is not inherent for any of subspecies. We need to
conduct a reconciliation of descriptions of the subspecies subvar. purpureus and
subvar. rhodanthus Kurl. et Stankev. with the appropriate diagnostic samples for
solve this problem.

Conclusions

1. The additions to the description of the diagnostic features of species and
subspecies have been incorporated into the existing intraspecific classification of
Lupinus angustifolius L. The taxonomic position of 27 samples have been found.

2. A new form Var. albopunctatus Kurl. et Stankev f. spicatus Vlias. f. nova,
which is absent in the existing taxonomy have been discovered in the process of
studying of the samples.

3. There are two samples Var. purpureus Kurl. et Stankev. (k-3639 Bryansky

1298, Russia and k-3501 L-300, Poland), which was unable to establish a subspecies.
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SEASONAL CHANGES IN THE TOTAL ACTIVITY OF THE
ENZYMES UTILIZING HYDROGEN PEROXIDE IN BOXWOOD
(BUXUS SEMPERVIRENS L.) LEAVES

Zdioruk Nina, Ralea Tudor, Jelev Natalia, Florenta Gheorghe*

Institute of Genetics, Physiology and Protection of Plants of the ASM
Institute of Ecology and Geography of the ASM™*

Introduction

Redox processes play an important role in plant resistance to adverse
environmental factors. As conditions change, the activity of enzymes and some
other elements of the redox system are changing. Significant role in the stress
response to stress factors plays the processes of free radicals decomposition.
Apparition of reactive oxygen species (ROS) in the cells, particularly superoxide
and hydrogen peroxide, is one of the early responses to stress impact. The cells
are protected from ROS with antioxidants. These include superoxide dismutase,
catalase and peroxidase. There are reasons to consider catalase as one of the
terminal oxidizes of plant cells responsible for the decomposition of peroxides.
Changes in the activity of redox enzymes may provide some indication about
the reaction of the plant organism to the environmental stress and to assess the
adaptation of plants to conditions of existence. The purpose of these studies was to
determine the total activity of antioxidant enzymes in boxwood leaves depending
on the growing season and temperature.

Material and methods

Boxwood leaves were dehydrated and rehydrated at 25°C. During dehydration
and rehydration the water content, activity of PSII and activity of H,O,
decomposition of leaves extracts were determined. The extraction of crushed leaves
was provided in 2 ml of 0.2M Tris buffer at pH 7.4 during 30 minutes, centrifuged
for 15 minutes at 4000 g. The activity of H,O, decomposing was determined in the
supernatant. The reaction of H,O, decomposition was initiated by adding 1.5 ml
Tris buffer and 60 ucl of 0.05% H,0, to 40 pcl liters of supernatant.

Results and discussions

Activity of the enzyme degrading H,O, varies depends on the season and
leaf’s age. The more intensive degradation of H,O, (from 1.25, 10~ to 2.5 , 107
U/mg wet weight) was observed in the leaves of the 1-st year of vegetation and, in
our opinion, is due to their active processes of growth and development. Seasonal
dynamics is characterized by increased activity of enzymes in the autumn and
spring (2.0 ,102t0 2.5, 102 U/ mg wet weight), periods that are responsible for the
processes associated with the preparation of plants for the winter rest and output
thereof in the spring. The data indicate that the change in temperature conditions
significantly affect the course of physiological and biochemical processes, and,
above all, on the changes in the activity of antioxidant enzymes, which leaves in
the winter boxwood reduced almost twice.
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Conclusions

1. During preparing boxwood plants for enduring winter frosts, the
corresponding physiological changes in tissues of leaves assure transition to
quiescence and increasing their frost resistance.

2. The transition of plants from the active growing season for the winter rest
is accompanied with slowdown of antioxidative enzymes activity, while in the
spring, on the contrary, their activity is increasing.
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ACTIVITY OF PHOTOSYSTEM II AND DECOMOSITION
OF H202 DURING DEHYDRATION AND SUBSEQUENT
REHYDRATION AT AIR OF BOXWOOD (BUXUS

SEMPERVIRENS L.) LEAVES
Zdioruk Nina, Ralea Tudor, Cuza Petru*

Institute of Genetics, Physiology and Protection of Plants of the ASM
Institute of Ecology and Geography of the ASM*

Introduction

Boxwood - one of the oldest plants used in landscaping and ornamental
horticulture. There is no doubt that over a long period boxwood acquired specific
qualities conducive to survival in a variety of adverse environmental conditions.
This may explain its high resistance to extreme summer and winter temperatures
and unpretentiousness to soil growing conditions. Above convinces us that it can
be used as a benchmark in assessing the problems of plants survival in the context
of global warming.

Material and methods

Activity of H,O, decomposition was determined in extracts from 2 year old
boxwood leaves using the laboratory oxygen meter YSI 5300A (USA). The water
content was determined by weighing the leaves samples during dehydration and
recovery. The photosynthetic system II (FSII) activity was determined by using
fluorometer PAM 2100 (FRG). Boxwood leaves were dehydrated and rehydrated
at 25°C. During dehydration and rehydration the water content, activity of PSII and
activity of H,O, decomposition of leaves extracts were determined. The extraction
of crushed leaves was provided in 2 ml of 0.2M Tris buffer at pH 7.4 during 30
minutes, centrifuged for 15 minutes at 4000 g. The activity of H,O, decomposing
was determined in the supernatant. The reaction of H,O, decomposition was
initiated by adding 1.5 ml Tris buffer and 60 pcl of 0.05% H,0, to 40 ucl liters of
supernatant.
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Results and discussions

The data indicate that the activity of H,O, decomposition of the extracts from
boxwood leaves was lowest (4.9 , 10 * U/mg wet weight) when water content in
leaves was reduced from

75 % to 5 %. Concomitantly the Yield of FS-II was reduced from 0.7 to 0.1.
With the accumulation of water content in leaves up to 55 -70 % the Yield of
FS-1I was increased from 0.1 up to 0.6 and the activity of H,O, decomposition
of increases from (4.9 , 102 to 1.25 , 10? U/mg of wet weight). It can be noted
that the activity of H O, decomposing and FS-II activity decreases or increases in
proportion to the water content in the leaves. This indicates that water is one of the
decisive factors determining the activity of FS-II.

Conclusions

1. The water content in the boxwood leaves is one of the most important
factors determining the activity of FS-I1.

2. Reduced activity of FS-II is accompanied by a corresponding decrease in
the activity of decomposition H,O,, which is obviously due to the decrease in the
level of reactive oxygen species at lower levels of photosynthesis.
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II. TAXONOMY. CONSERVATION OF THE PLANT
KINGDOM

IN VITRO ASSESSMENT FOR CONSERVATION OF FUNGAL
DIVERSITY

Balaes T., Tanase C.

,,Alexandru loan Cuza” University of lasi, ,, Anastasie Fatu” Botanical Garden

Introduction

The fungi represent a diversified group of organisms in terms of ecological
and morphological aspect and a very heterogeneous taxonomic group. The natural
fungal diversity is frequently assessed by identification of fruit-bodies, which are,
very often, evanescent. This aspect creates difficulties for fungal species inventory
and for developing effective conservation strategies. Isolation in pure culture and
in vitro characterization of mycelium provide advantages for both conservation
and study of fungi. In the present study, more than 50 species of lignicolous
basidiomycetes were screened in vitro and conserved by cryopreservation.
The mycelium grown in vitro was analysed in order to observe the cultural
characteristics of these isolates.

Material and methods

The isolation was realised using dikaryotic mycelium from the sporoms as
source of inoculum, and afterwards the mycelium was grown onto malt extract-
agar media (malt extract 20 g 1) and incubated at 25°C, in the dark, for 6 weeks.
During incubation time, all the macroscopic and microscopic features related to
the mycelium and colony aspects were recorded through specific methods.

The in vitro conservation of fungi was done by subcultivation on artificial
media and refrigeration or by cryopreservation, using glycerol 10% as cry-
protective agent. The viability of the mycelium was repeatedly checked.

Results and discussions

A great morphological variability of the mycelium grown on artificial media
is caused by the ecological adaptations of fungi and by their different taxonomical
position. Particular structures may be present in the culture, but their presence is
not prerequisite for all the species. The analysis of the cultural characteristics of
the mycelium offers additional information in regarding the biology of the fungal
nutrition and development. The analysed fungal isolates differed by the presence
of the different types of propagules, growth rhythm, by the general aspect of the
mycelium, and the presence/absence of particular elements.

The cryopreservation of the mycelium proved to be effective.

Conclusions

The growth rhythm, the presence of particular structures (specialized
reproduction structures, cuticles) and the macroscopic and microscopic features
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were different from a species to another, but there are also similarities between
species from a genus or a family.

There have been established effective methods for the in vitro conservation of
the fungi. Among the tested methods, the cryopreservation proved to be the most
appropriate in long term.

LICHENS STUDIES IN THE REPUBLIC OF MOLDOVA AND ITS
ECOBIOINDICATION FEATURES

Begu Adam,
University of the Academy of Sciences of Moldova

Introduction

The lichens diversity of the Republic of Moldova has been studied over the
past 75 years. Currently, the lichen diversity comprises 197 species and varieties,
of which 23 species are reported nationally for the first time and 40 species are
recommended as reliable indicators. We presents a Lichens Toxi-tolerance Scale
towards SO, concentration in the air and Air Quality Assessment Scale, taking into
account the specific diversity, abundance and toxi-tolerance.

Material and methods

Of importance for theoretical science is as well the placement of lichen species
into a systematic classification [3]. The classification system used follows several
works [1] and scientific names are according to Kondratyuk et al. [4].

Currently there is much information on disturbances to the vital activity
of lichens caused by atmospheric pollutants. This has allowed some authors to
specify gradations of SO, concentration [5]; [6]; [2].

Results and discussions

In 2001, the laboratory of Environmental Impact and Ecobioindication was
founded at the National Institute of Ecology, with research activities focused on
lichen species as bio-indicators. A particular emphasis was put on bio-indicator
features of lichens in forest and petricolous ecosystems. The Republic of Moldova
Lichens Register was completed with 23 new species.

By applying the a.m. method we established the presence of 40 lichen species
as indicators of air quality: 3 species - with I degree, 16 species - 11, 16 species -
111, 3 species - IV, 2 species - degree V of toxi-tolerance, which may certainly form
the basis of biological monitoring in our country. The frequency of these species
in forest ecosystems is rather high, which guarantees the use of the same species
for the forest sector, but also gives the opportunity to connect to the National
and European Ecological Network, as many species are common to the European
environment. Proceeding from the abundance and toxi-tolerance of the indicators
we have elaborated a scale with gradations for the evaluation of air quality.
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Conclusions

The Republic of Moldova Lichens Register includes c. 200 species and
varieties (23 noted by the author). We propose 40 indicator species sensitive to air
pollution by SO,, and two criteria for the evaluation of the state of environmental
components.
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DIVERSITY AND ECOLOGICAL DETERMINANTS OF DEAD
WOOD FUNGI IN NATURAL RESERVES OF BROAD LEAVED

FORESTS OF SUCEAVA DISTRICT
Birsan C., Tanase C., Mardari C., Cojocariu Ana, Balaes T.

,,Alexandru loan Cuza” University of lasi - Romania, ,, Anastasie Fatu”
Botanical Garden

Introduction

Dead wood plays a role in maintaining healthy ecosystems, life cycles, so it
has a major importance for biodiversity. The lignicolous fungi represent, together
with insects, the main agents of degradation of wood in habitats from forests. Host
tree species, its size, microclimate conditions, decomposition degree and initial
position of dead wood in trees are variables keys variables which influencing the
composition of fungi species.

Material and methods

Samples were collected from 63 releveés randomly chosen (each of it has
a surface of 100 m?). Investigations were been realized during April-October
period. There were inventoried all remnants of dead wood which had at least one
sporocarps and we registered following information about them: diameter, length,
decomposition degree and host-specie (1, 2, 4). Analysis of the similarity between
lignicolous fungi species was realized using Sorensen index and UPGMA. DCA
and RDA were used to characterize both releveés and lignicolous fungi species
from ecological point of view.
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Results and discussions

The investigations were made on 486 samples which belonging to 44 lignicolous
fungi species in three reserves of broad leaved forests Crujana, Dragomirna and
Zamostea-Lunca. Analysis of similarity between species of lignicolous fungi from
those 3 investigated reserves show us a separation in three different groups of fungi
depending on the host-tree specie, as following: a group with Quercus, another
with Fagus (with the most abundant and well represented in species) and the last
one with Populus and Salix. Detrended correspondence analysis demonstrates that
lignicolous fungi diversity increases in direct proportion with diversity of woody
plant species in those investigated areas. RDA analysis suggests that diameter and
decomposition degree of fallen trunks and branches have a particular significance
for lignicolous fungi species. The wood remnants with large surfaces are easily
colonized by fungi species (interspecific competition avoided). In the same time,
branches with small surfaces allow only a single fungi species to colonize during
a particular time (3).

Conclusions

Diversity of tree species is one of the determinants index for lignicolous
fungi species from deciduous forests. There is a linear relationship between
decomposition degree of substrate and fungi species diversity that populate them.
On the other hand, branches and trunks diameters only secondarily influence
diversity of lignicolous fungi species.
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MENTHA GATTEFOSSEI BIEB. - CONSERVATION STATUS AND
TAXONOMICAL ASPECTS

Ciocarlan Nina, Ghendov V.
Botanical Garden (Institute) of the ASM
Introduction
The plant genus Mentha L. is well known as a taxonomically complex group
belongs to the mint family (Lamiaceae Lindl.), subfamily Nepetoideae (2). Mentha

gattefossei Maire is native to Morocco, and represents a potential source of
valuable essential oil (1). The species is listed in the [UCN Red List of threatened
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species as Near Threatened (3). The evidence of chloroplast DNA sequences for
assessing the phylogenetic relationships in Mentha L. genus suggests that Mentha
gattefossei is related to Mentha cervina. For this reason the taxonomical affiliation
of this species was established on the basis of literature data and herbarium.

Material and methods

The research was conducted during 2007-2013 in the experimental field of the
collection of medicinal and aromatic plants in the Botanical Garden (Institute) of
ASM. The seeds of M. gattefossei were received by the international exchange of
seeds with the Botanical Garden from Coimbra, Portugal in 2006. The morphology
of the herbarium specimen was described and illustrated on the basis of material
collected in the Collection of Medicinal plants in compliance with existing
descriptions in the literature. Voucher specimens are lodged in the Herbarium of
Botanical Garden (Institute) of ASM (Chisinau).

Results and discussions

Mentha gattefossei is a perennial, herbaceous plant with more or less
elongated, creeping, branched rhizome. Stems simple to slightly branched, at base
ascending, up to 20 centimeters high with internodes generally longer than leaves.
Leaves are sessile, opposite; leaf blade simple, bright green, glabrous, flat to
slightly convolute, broadly linear to oblanceolate. Verticillasters 15-20-flowered,
globose, are widely spaced; floral leaves similar to stem leaves, sessile, recurved,
equal or longer than verticillasters. Pedicel is 2-3 mm long. Calyx is tubular, pale
green, 2-lipped, dotted with large, globular, golden yellow shining glands. Corolla
is funnelform, whitish, and glabrous. Nutlets are obovoid, dry, and smooth.

The primary results of investigations showed that the most suitable nutrition
space for M. gattefossei is 30x40 cm; the plants develop vigorous branched
stems that reach 25-30 cm in height. The most successful method of propagation
is by stolons, otherwise this is the most popular and economic method of mint
multiplication. The plants positively responded to climatic and soil conditions of
the Republic of Moldova; vegetation period takes 136-155 days, flowering stage
lasts 55-60 days. They undergo a complete ontogenetic cycle, which demonstrates
high adaptive potential and ex-situ conservation perspective.

Conclusions

M. gattefossei being a species of global conservation interest it is of great
importance not only from medicinal viewpoint but also for ex sifu conservation
programmes at national and international level. Plants undergo a complete
ontogenetic cycle in local conditions, which demonstrates high adaptive potential
and ex-situ conservation perspective.
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COMPARATIVE ASPECTS REGARDING THE DIVERSITY OF
WOOD-DESTROYING MACROMYCETES IN TWO OPEN AIR
VILLAGE MUSEUMS FROM ROMANIA

Cojocariu Ana, Tanase Catdilin

,, Alexandru loan Cuza” University of lasi - Romania, ,, Anastasie Fatu”
Botanical Garden

Introduction

Open-air village museums represent objectives with a special status because
they bring together monuments represented by buildings that are no longer
functional, having just the role of museum exhibits into the direct incidence of
the environmental factors. The biotic factors can be considered essential for the
process of wood biodeterioration due to the fact that the wood is an important
source of organic matter and mineral elements for different organisms that alternate
according to the deterioration of wood matter in time.

Material and methods

The collection of sporiferous bodies was made following periodical
investigations of wood to all 16 exhibits from Bucovina Village Museum
and 21 exhibits from Village Museum - Sighetul Marmatiei. For each sample
collected from the construction wood have been made observations recorded into
worksheets: the affected building element, position of sporiferous bodies above
the ground, wood type, degradation degree, moisture of wood. The identification
of the species was made based on the analysis of the morphological macroscopic
and microscopic characteristics (1, 2).

Results and discussions

Our investigations highlighted the diversity of macromycetes involved in
biodegradation of the monuments from the Bucovina Village Museum - Suceava
and Village Museum - Sighetul Marmatiei, and allowed the identification of the
causes that increase the installation and the development of fungi. We proceed to
an estimation of extension and degree of the attack on the main elements of the
constructions. A comparative study was made regarding the diversity of fungi into
the studied open air museums, and was highlighted the frequency of some species
of macromycetes as important agents for wood biodeterioration: Schizophyllum
commune, Gloeophyllum sepiarium, G. abietinum, Fibroporia vaillantii,
Phellinus ferruginosus, P. contiguus, Hyphodontia arguta, Dacrymyces stillatus.
The most damaged areas are those from the upper side of the constructions,
caused by malfunctions at the general water drainage system at the level of the roof,
itself strongly affected. In the lower side of the constructions have been identified
macromycetes as well as degradable elements, both on the inside and the outside (3).

Conclusions

On the construction wood in the both open air museums were identified 28
species of macromycetes. Species as Gloeophyllum sepiarium, Stereum hirsutum,
Schizophyllum commune were reported very commonly, a situation explained by
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incidental environmental factors and growth conditions similar to those from the
natural forest ecosystems.
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THE INTRASPECIFIC CLASSIFICATION OF THE BASIL
(OCIMUM BASILICUM 1..)

Dombrov Ludmila

Botanic Garden (Institute) of the ASM

Introduction

An analysis of literary data showed that the researchers do not have a unique
view for the intraspecific classification of the basil (O. basilicum L.) (Paton A.,
Harley M., 2004, NBanosa K., 1990). The causes are ancient of use, widespread
in culture and increased variability of the characters. Will be used the intraspecific
taxonomy of the basil (O. basilicum L.) suggested by R. Mansfeld, at the basis of
the variations determined by G. Bentham and F. Alefeld (I'myxoB A., Kycroga O.,
2009, Mranora K., 1990) in order to not complicate the intraspecific classification,
in the study of subspecies, varieties and cultivars of the basil (O. basilicum L.)
from the collection of spicy-aromatic plants of the Botanic Garden in Chisinau
(Kucunyan, JI., 2012). The cultivars of basil were grouped according to the three
types proposed by A. Borodkin and M. Ghirenko (bopoakuu A., T'uperko M.,
1982).

Material and methods

The key for the identification of the subspecies and varieties of the basil
(O. basilicum L.) proposed by R. Mansfeld, cited by Ivanova C., plants of O.
basilicum L. cv. Albahaca (Mexico), O. basilicum L. cv. Siam queen (Sedek), O.
minimum (L.) Danert cv. Compact (Sedek) and local cultivars Lamdita, Frunza
verde, Purpuriu, Cretisor and Opal mini.

Results and discussions

Using the R. Mansfeld’s key for the identification and the research of the
characters (habit, height and density of plant, hairiness, shape, size, coloration
and type of leaf blade and leaf margin, shoot and flower color etc.) of the forms
of the basil from the collection of spicy-aromatic plants of the Botanic Garden
was established: O. basilicum L. is represented by subspecies basilicum and
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minimum (L.) Danert. O. basilicum L. includes garden variety (O. basilicum L.
var. basilicum) — cultivar Albahaca, variety with blistering and undulate leaves
(O. basilicum L. var. difforme) — cultivars Frunza verde and Cretisor, glabrous
variety (O. basilicum L. var. glabratum) — cultivar Siam queen, purple variety
(O. basilicum L. var. purpurescens) — cultivar Purpuriu. The cultivar Opal mini
is the result of the crossing of purpurescens and minimum varieties. The cultivar
Lamdita (O. basilicum x citriodorum) is a hybrid between O. basilicum L.
var. basilicum and O. americanum L. The cultivar Compact belongs to variety
minimum of subspecies minimum.

The cultivars Frunza verde, Cretisor, Compact correspond to type of cultivars
without anthocyanin, Purpuriu, Siam queen and Opal mini — to type with
anthocyanin present on all plant organs, Albahaca and Lamadita — to intermediary
type, at which anthocyanin pigmentation is present only in the top of inflorescence.

Conclusions

The intraspecific taxonomy of the basil (O. basilicum L.), suggested by R.
Mansfeld, will allow to clarify the confusion and discrepancies, when the seeds
purchased from the different companies or obtained from Delectus produce plants
that do not correspond to the subspecies or varieties indicated.

The study of the characters of the basil (O. basilicum L.) permittes to
distinguish new forms that present interest as initial material for breeding and to
obtain new cultivars.
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THE RARE PLANT SPECIES IN THE ECOSYSTEM
,, RACOVATII DE SUD”

Fasola Regina

Institut of Ecology and Geography of the ASM
Introduction
Biodiversity throughout history has evolved significantly with change and

need to adapt to the new conditions of life. However, some species have acquired

50



a widespread on Earth, others disappeared or remained more restricted territories.
This phenomenon is manifested in Republic of Moldova through exploitation of
natural resources, destruction of natural habitats, indirect influence of pollutants
that lead to decrease the species of plant abundance. Gradually develop national
and international legislation to protect these biological resources, but not totally
exclude the impact to them. For taking action for protection, preservation and
maintenance of rare species in natural ecosystems through scientific assessments
of different habitats, are created protected areas, publishing the Red Book i.e.

Material and methods

The subject of study has served the forest ,,Racovatii de sud”, Soroca State
Forestry Enterprise. Within the expeditions in different phenophases of vegetation
development was performed description of biological diversity, species abundance
according to Braun Blanquet cover abundance scale. The composition of the
Herbarium was carried out according to the classical methods [4] and in laboratory
conditions has been determined the taxonomic membership, using specialty plants
determinant for superior plants [3,4,5].

Results and discussions

Ceresnovdt river crossing forest ecosystem with frequent meanders and
multiple sills ensures enhanced soil and air humidity which stimulate the creation
of specific habitat vegetation and animal world and landscape for this sector.
Cracks of rocks there are populated by rock fern (Cystopteris fragilis) and needle
carth (Asplenium trichomanes) and driest places - (4Asplenium ruta-muraria). In
shadowy places meet male fern (Dryopteris filix-mas), female fern (Athyrium
filix-femina), which are included of the list of rare plants, protected by the state.
On sunny slopes, encounter variegated tulip (Fritillaria meleagroides) vulnerable
species included in the Red Book of the Republic of Moldova (2002) and in the
Red Book of Ukraine (2009). In the studied area, are also meet species with
international protection status such as: (Lilium martagon) - European Red List
2004, Red Book of Ukraine (2009) and (Veratrum nigrum) - Romanian Red List
(1994). Some of the listed species have been recorded for the first time in the
ecosystem studied.

Conclussion

After evaluating the flora of ecosystem, we observe the presence of species
with limited distribution in Republic of Moldova, some of them protected

nationally and internationally.
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NEPETA PARVIFLORA BIEB. — ENDANGERED MEDICINAL
SPECIES IN THE FLORA OF REPUBLIC OF MOLDOVA

!Ghendov V., 'Ciocdrlan Nina, *Danila Doina

! Botanical Garden (Institute) of the ASM,
? National Institute of R&D for Biological Sciences/ “Stejarul”
Biological Research Centre, Piatra Neamt

Introduction

The genus Nepeta L. (Lamiaceae family) includes over 250 species,
predominantly herbaceous widespread in Eurasia, North Africa, North and Central
America and the Canary Islands (1). In the spontaneous flora of the Republic of
Moldova Nepeta. L genus is represented by three species (Nepeta cataria L., N.
pannonica L. and N. parviflora Bieb.) (2). Present study refers to N. parviflora
Bieb, threatened with extinction species in the local flora (regional assessment for
the Red Book of Republic of Moldova, 3™ edition is Vulnerable [VU]) known
from several extant locations.

Material and methods

this research was initiated in the spring of 2013 and included the field
observations in different stages of vegetation. The field studies were preceded by
an extensive literature survey regarding this medicinally important species. An
ample revision has been made in the Herbarium of the Botanical Garden (I) of
ASM. Habitat types are given according to NATURA 2000 (Interpretation Manual
of EU Habitats, 2003, Directive 92/43/EEC).

Results and discussions

for Nepeta parviflora were identified several growing location in the southern
part of republic, the largest population being detected in April-June 2013 in the
Natural reservation with multifunctional management “Bugeac” (N 46° 24”23, E
28° 42’ 48”). The habitat refers to Ponto-Sarmatic steppes (Xeric grasslands of the
sub-Mediterranean zones) with the code 62CO.

Floristic composition: edifying species: Stipa lessingiana, Cephalaria
uralensis, Crambe tataria. Characteristic species: Stipa lessingiana, S. capillata,
S. pulcherrima, Crambe tataria. Other important species: Salvia austriaca,
Centaurea trinervia, Scorzonera hispanica etc.

As a result of field investigation a vast number of rare and threatened plant
species in the habitat were identified: Ephedra distachya L., Eremogone rigida
(Bieb.) Fenzl, Colchicum fominii Bordz., Crambe tataria Sebeok, Bellevalia
sarmatica (Georgi) Woron., Iris variegata L.
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The results of the first experiments on cultivation of N. parviflora at the
experimental fields of the Botanical Garden (I) of ASM show that this species
can be cultivated and established successfully in artificial conditions outside its
natural habitat.

Conclusions

The Ponto-Sarmatic steppes habitat (Habitats Directive - 62CO) represents
high botanical value dry grassland vegetation significant for the conservation of
the diversity (vegetation type and richness of rare plants) of the bio-geographical
steppe zone in Republic of Moldova.

The research was supported by the Bilateral Collaboration Project ASM-
ANCS “Assessment and characterization of genetic resources of Lamiaceae
species with anti-inflammatory potential in order of their in situ and ex situ
conservation” (financing contract Nr. 04/RoA /2014).
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COLCHICUM SPECIES IN THE RED BOOK
OF REPUBLIC OF MOLDOVA

Ghendov V., Izverscaia Tatiana

Botanical Garden (Institute) of the ASM

Introduction

Colchicum L. is a taxonomically very difficult genus of the Liliopsida classis.
The circa 100 species of the genus Colchicum are unevenly distributed in the
world. Most species are confined to limited regions, some of which are very rich in
species. In the flora of the Republic of Moldova Colchicum L. genus is represented
by two species Colchicum arenarium Waldst. et Kit. (=C. fominii Bordz.) and C.
triphyllum G. Kunze. (1). Both species are included in the second edition of the
Red Book of Republic of Moldova with the status Endangered (EN) (3). Despite
this the distributional corological data as well as their populational characteristics
were insufficiently known.

Material and methods

We first reviewed all published information on the presence of these two taxa
in the Republic of Moldova, and consulted documentation in herbaria. The taxon
Colchicum fominii is now included in C. arenarium (2). During our investigation
on the local flora in last decade we visited all sites from which these species have
been reported, as well as a number of other sites at which they might potentially
occur, we recorded geographical location, habitat and phenological data.
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Results and discussions

During the field expeditions in the 2009-2014 in the central parts of the
republic some new locations for the Colchicum species were observed.

For C. arenarium was detected a new location, near vill. Cazlar, Leova district.
This perennial geophyte grows in the steppe of Stipa ucrainica and Festuca
valesiaca communities. It blooms in autumn. The area of subpopulation is circa
1 ha, growing in small groups of 2-5 mature individuals with the density of 0,2-3
individuals per 1 m? The density is decreasing and the subpopulation is overall
declining.

For C. triphyllum were identified two new locations, near town Cricova,
mun. Chishinau and near vill. Tashlyk, Grigoriopol district. Both sites hold
the biggest extant subpopulations of the species in the Republic of Moldova.
The subpopulations are local and isolated and differ greatly in the number of
individuals. The plants are found at a density of 1-3 individuals/m? on an overall
surface of circa 2 ha.

Conclusions

Due to fractional deterioration of valuable grasslands, among the most
important protection measures for the enabling the survival of these extremely
vulnerable species are: monitoring the status of all existing subpopulations,
highlighting and taking under protection of new growing sites, multiplication of
the taxa in ex-situ conditions and their repatriation into native natural habitats. The
main threats to these plants are afforestation, grazing, quarrying, etc.
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THREATENED LILIOPSIDA FOR THE RED BOOK OF
REPUBLIC OF MOLDOVA (3®*° EDITION)

Ghendov V.
Botanical Garden (Institute) of the ASM

Introduction

The conservation status of plants is one of most widely used indicators for
assessing the condition of ecosystems and their biodiversity. It also provides an
important tool in establishing priorities for species conservation. The flora of the
Republic of Moldova comprises over 1820 species (5), a number of 456 species
are protected by law in the Republic of Moldova and included in the Operational
List (4).
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Material and methods

The Red List of vascular plants from the flora of Republic of Moldova
comprises 464 species. During preparation of the 3% edition of the Red Book
of the Republic of Moldova a number of threatened (categories [CR], [EN] and
[VU]) monocotyledonous species were identified (2, 3). All selected plant species
are native to local flora and the taxonomy followed by the recent taxonomical
literature (1, 5).

Results and discussions

During investigation on the local flora in last decade a vast herbarium material
was collected and a number of monocotyledonous plant species were studied in
order to be assessed their regional conservation status, recorded geographical
location, habitat and phenological data.

Critically Endangered [CR]: Allium guttatum Stev. (in the local flora is
collected from 5 localities); Allium montanum F. W. Schmidt (=A4. senescens L.
p. p., A. senescens L. subsp. montanum (F. W. Schmidt) Holub), a new species for
the flora of the Republic of Moldova, is found only in the vicinity of the Naslavcea
village, Ocnitsa district; Allium podolicum (Aschers. et Graebn.) Blocki ex Racib.
(is known from 2 localities); Juncus negrui Ghendov, a new species for the flora of
the Republic of Moldova, is found only in the vicinity of the Edinets town.

Endangered [EN]: Ornithogalum boucheanum (Kunth) Aschers. (=Myogalum
boucheanum Kunth), there are several locations known, but most of them were
not confirmed by recent investigations; Ornithogalum flavescens Lam., in the
local flora it is collected from 5 localities; Luzula pallescens Swartz, collected
from 6 localities, all the same veraciously known 3 extant subpopulations; Gagea
ucrainica Klok. (=G. taurica auct. mold., non Stev.), in local Herbaria it is
collected from 7 localities, but there is known 2 extant subpopulations.

Vulnerable [VU]: Allium inaequale Janka, known from 8 localities; Luzula
multiflora (Ehrh.) Lej. (=Juncus multiflorus Ehrh.), collected from 7 localities;
Stipa tirsa Stev. (S. stenophylla (Czern. ex Lindem.) Trautv., S. longifolia Borb.),
the specific habitats are reduced to several localities and subpopulations threatened
by overgrazing; Stipa dasyphylla (Lindem.) Trautv. (C. pennata L. vy. dasyphylla
Czern. ex Lindem.), In the region is at the southern limit of distribution area.

Conclusions

In the conclusion we propose for these threatened with regional extinction
(categories [CR], [EN] and [VU]) species to be included in the 3% edition of the

Red Book of the Republic of Moldova.
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RARE PLANT SPECIES OF THE REPUBLIC OF MOLDOVA,
RECOMMENDED FOR STATE PROTECTION

Izverscaia Tatiana, Ghendov V.
Botanical Garden (Institute) of the ASM

Introduction

Nowadays the procedure of investigation, recognition, and maintenance
of herbal species, specially useful and rare ones has gained vital importance in
the world. It constructs a foundation for sustainable development and presents
principle and logical utilization of nature and natural resources and is defined as a
basis for protecting and maintaining herbal species and genetic treasure.

Material and methods

During preparation of the 3% edition of the Red Book of the Republic of
Moldova a number of threatened (categories [CR], [EN] and [VU]) plant species
were identified (2, 3). All selected plant species are native to local flora and the
taxonomy followed by the recent taxonomical literature (1, 4). The subsequent
taxa are given in alphabetical order, each with the indication of the category of
threat.

Results and discussions

During preparation of the 3% edition of the Red Book of the Republic of
Moldova a number of threatened species of high vascular plants were identified,
which have to be taken under state protection:

Achillea _ochroleuca Ehrh. (Asteraceae). Critically Endangered species
[CR]. Bufonia parviflora Griseb. (Caryophyllaceae). Endangered [EN].
Dianthus polymorphus Bieb. (Caryophyllaceae) — a new taxa for the flora of
the Republic of Moldova. Critically Endangered species [CR]. Eremogone
biebersteinii (Schlecht.) Holub (Caryophyllaceae). Endangered species [EN].
Erodium_ciconium_(L.) L 'Her. (Geraniaceae). Critically Endangered species
[CR]. Gypsophila pallasii konn. (Caryophyllaceae). Vulnerable species [VU].
Herniaria glabra L. (Caryophyllaceae). Endangered species [EN]. Medicago
rigidula (L.) All. (Fabaceae). Critically Endangered species [CR]. Physocaulis
nodosus (L.) Tausch (Apiaceae) — a new taxa for the flora of the Republic of
Moldova. Critically Endangered species [CR]. Pimpinella titanophila Woronow
(Apiaceae). Endangered species [EN]. Plantago schwarzenbergiana Schur
(Plantaginaceae). Critically Endangered species [CR]. Saxifraga tridactylites
L. (Saxifragaceae). Critically Endangered species [CR]. Silene italica (L.)
Pers. (Caryophyllaceae). Critically Endangered species [CR]. Silene supina
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Bieb. (Caryophyllaceae). Endangered species [EN]. Silene viridiflora L.
(Caryophyllaceae). Critically Endangered species [CR]. Viscaria atropurpurea
Griseb. (Caryophyllaceae). Critically Endangered species [CR].

Conclusions

In the conclusion we recommend for these threatened with regional extinction
(categories [CR], [EN] and [VU]) species to be included in the 3™ edition of the
Red Book of the Republic of Moldova.
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THE VASCULAR FLORA OF ,,CODRII” RESERVE
Jardan Natalia

,,Codrii” Reserve, Republic of Moldova

Introduction

The floristical research on the ,,Codrii” Reserve's territory was initiated at the
same time with the reserve creation (1971). So far many scientifical works have
been published indicating the number of species of plant existing on the reserve
territory. In this works, there were indicated new species for the reserve's flora and
species collected from the protection zone, that is not attributed to the total area of
the reserve and therefore they can't be included in the list of species. Many species
present in the list are not confirmed by herbarium and have not been found in the
last years within the reserve.

Material and methods

The researches were performed within the “Codrii” Reserve's boundaries (area
of 5170.7 ha). As a material for study, there were used the herbarium exsiccates
from the Botanical Garden, State University of Moldova, State University of
Tiraspol and ,,Codrii” Reserve. During the research and study process both the
comparative — morphological method was used and some fundamental guides
concerning the nomenclature, bioecology and phytogeography of the respective
taxa [2, 3, 5, 6].

Results and discussions

As a result of the critical processing of published material, in this works we
stopped on the species collected by us on the actual territory of the reserve and
documented by herbarium, except protection zone. This gave us the opportunity
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to make a more comprehensive and concise analyse to vascular flora. After
processing the collected plant species within the reserve and the exsiccates from
the Botanical Garden, State University of Moldova, State University of Tiraspol
and ,,Codrii” Reserve herbarium were recorded many species, whose presence is
not confirmed by botanical material collected from the topographical limits of the
current area of the reserve, species determined incorrectly, species that have fallen
into synonymy with other species already existing in the list.

Following the provide researches were highlighted the taxonomical
composition of ,,Codrii” Reserve which includes about 800 species of vascular
plants.

The reserve's flora is analysed under the taxonomical, the bioforms, ecological
and phytogeographical aspects.

Conclusions

As a conclusion the flora of ,,Codrii” Reserve is represented by approximate
800 species of vascular plants.
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RENATURALIZATION IN THE CALCIFIED GRASSLAND
TERRAINS IN R. MOLDOVA

Lazu St., Miron Aliona, Talmaci Ludmila
Botanic Garden (Institute) of the Academy of Sciences of Moldova

Introduction

Current grassland terrains in R. Moldova represents degraded pastures having
a forage mass productivity of 3-4 ct/ha, reduced floristic composition and a
phitocenotic organization with deviation from normal conditions of soil and climate

Material and methods

By completely excluding anthropogenic influence on degraded meadows
terrains take place floristic and phitocenotic restoration in the ecosystem until the
dynamic balance formation with key environmental factors (humidity, temperature,
trophicity, soil chemical reaction, type of phreatic salinization).

Results and discussions

During the last 30-40 year have been restores vegetation of the calcified
grassland meadow of the river Valea Crucii (right tributary of the river Béc,
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flowing through the territory of Botanic Garden of the Academy of Science of
Moldova). On the areas with groundwater depth of 0.5-1 m have been restored
phitocenosis with smooth-stalked meadowgrass (Poa pratensis L.), those with
1-2 m depth orchard grass (Dactylis glomerata L.), those with 2-3 m — oatgrass
(Arrhenatherum elatius L.), and those superficial (below 0.5 m) —reed (Phragmites
australis (Cav.) Trin. ex Steud.).

Renaturalization of the marshy meadow with calcified habitat have occured on
right bank of the river Bac which is under protection since 2002 by ,,Association
of hunters and fishermans” (town of Straseni). In the meadow of river Bac (town
Straseni) with phreatic calcified overgrazed and degraded grassland have been
renaturalized by restoring and preserving the floodplain inundation regime. Shallow
groundwater stimulates expansion of phitocenosis Phragmitio-Magnocaricetea
Klika 1941 on the entire protected area.

Conclusions

Renaturalization of calcified degraded meadows by optimizing grazing
regime or stop by and use them as hay would boost productivity and enhance
forage mass and its nutritive value and rehabilitation of all ecological parameters
of the ecosystem, that can assure stability in functional meadows.
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FLORISTIC AND PHITOCENOTIC DIVERSITATY IN THE
LANDSCAPE REZERVATION ,,TELITA”

Lazu St., Pavliuc Alina, Talmaci Ludmila, Miron Aliona
Botanic Garden (Institute) of the Academy of Sciences of Moldova

Introduction

The Landscape Reservation ,, Telita” (L.R.T.) of 124 ha and currently (291 ha)
is situated on the right bank of the river Nistru, on the East of the village Telita,
county Anenii Noi.

Material and methods

For the purpose of Floristic and Phitocenotic stock taking, and measurement
of the protection status in L.R.T. have been carried two expeditions on 24/04 and
28/06/2013

Results and discussions

Flora of the Landscape Reservation ,, Telita” represents 234 species of vascular
plants, out of which 24 species of trees, bushes — 17 species, grass — 193 species,
and 6 species of rare plants - Anemone sylvestris L., Asparagus tenuifolius Lam.,
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Crocus reticultaus Stev. ex Adam., Fritillaria meleagroides Patrin ex Schult. et
Schult. fil., Ornithogalum refractum Schlecht., Vitis sylvestris C.C.Gmel. Forest
vegetation consists of floodplain forests phytocenosis ass. Populetum (albae)
Borza 1937 si Querco(roboris)-Ulmetum caprinifolium Gheideman et col. 1964
with the pedunculate oak age between 50-100 years. Steppe vegetation Terrains of
24,6 ha have been planted with acacia (parcel 6b).

Comparing plants lists mentioned by V.Chirtoacd (2003) and current one
we noticed disappearance of the following species: Asparagus officinalis L.
(sparanghel medicinal), Astragalus dasyanthus Pall., Astragalus ponticus Pall.,
Astragalus pubiflorus DC., Bellevalia sarmatica (Georgi) Woronow, Centaurea
marschalliana Spreng., Centaurea trinervia Steph., Goniolimon besserianum
(Shult.) Kusn., Hesperis tristis L., Iris pumila L., Leopoldia tenuiflora (Tausch.)
Heldr., Limonium gmelinii (Wild.) E. Kuntze, Salvia aethiopis L., Salvia nutans
L., Stipa capillata L., Stipa pulcherrima C. Koch., Stipa tirsa Stev., Verbascum
phoeniceum L., Veronica jacquini Baumg.

Conclusions

In order to stop reduction of the natural stands area we propose regeneration
of this forests by carrying the seedling care until the majority (successive cutting,
recording and protection of seed trees using local indigenous genetic material, etc)
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RENATURALIZATED SODIUM MEADOWS OF THE NATURAL
RESERVATION “PADUREA DOMNEASCA”

Lazu St.', Covali Victoria ?, Bucataru S.°, Talmaci Ludmila’

'Botanical Garden (Institute) of the Academy of Sciences of Moldova,
’Association ,, Moldsilva”,
’Natural Reservation ,, Padurea Domneasca”

Introduction

An area of renaturalized meadow with sodium habitat could be at the
Kamenka River floodplain, between localities Balatina village, county Glodeni
and village Pruteni, county Falesti currently part of the Natural Reservation
,,Padurea Domneasca”.

Material and methods

It has initiated the restoration of natural conditions of the floodplain distorted
habitat of the river Kamenka through rehabilitation of inundation regime.
Groundwater level has a tendency to rise up to the surface. The groundwater
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during 2001-2008 increased by 0.2-0.35 m (Balatina village - village Cuhnesti)
and allover investigated sectors it was within 0.2-0.9 m. Ground waters tends to
diminish their fixed residue from 2.0-2.9g/dm? in 1987 down to 1.35g/dm? in 2008.

Results and discussions

Burac T. (1997) within the synthetic list of meadows in R.N. ,,Padurea
Domneascd” mentions presence of phitocenoses of three halophilic associations
Puccinellietum limosae Rapaics 1927, Iridetum halophilae (Prodan 1939 n. n.) L.
Serbanescu 1965 and Juncetum gerardii Wenzl 1934. Within that list are presented
plant species with sodium hydrocarbon salty resorts and prato-formers of calcified
habitat meadow couch grass (Agropyron repens), field grass (Agrostis stolonifera),
becmania (Beckmannia eruciformis), rogoz acutiform (Carex acutiformis),
sedge (Poa pratensis), or those species of grasses would benefit from floodplain
restoration scheme and would extend the area against those of sodium habitat.

During the years 2004-2008, by inventoring flora and phytocoenotic
highlighted the presence of meadows phytocoenoses with calcified mesophilic
habitat — Agrostetum stoloniferae Ujvarosi 1941, Alopecuretum pratensis Regel
1925; Poetum pratensis Burduja et al. 1956; Festucetum pratensis (Sod 1938)
Pass 1946; Agropyretum repentis Gors 1966; Trifolio pratensis — Lolietum perenni
Kripelova, 1967, and also those with swamp habitat— Typhetum angustifoliae-
latifoliae (Essl 1933) Schmale 1939; Scirpo-Phragmitetum W.Koch 1926;
Glycerietum maximae Hueck 1941; Caricetum acutiformis-riparia So6 (1927)
1930; Caricetum vulpinae So6 1927; Eleocharicetum palustris Senicov 1919
(Postolache, 2003).

Conclusions

Renaturalising of land with sodium meadows from Natural Reserve “Padurea
Domneascd” demonstrates the great diversity of meadow ecosystem components.
Limitation or exclusion of a factor, such as floods, brings disastrous consequences.
Restoring inundation regime and limiting grazing leads to resumption of normal
function and restore productivity of forage mass with elevated nutritional value.

Bibliography

1. Burac T. Researches on the halophilic vegetation of the Prut river meadow (Republic
of Moldavia). Buletinul Gradinii Botanice lasi, t. 6, fasc. 2, 1997, p. 349.

2. Postolache Gh. Flora si vegetatia Rezervatiei Stiintifice ,, Padurea Domneascad”.
Buletinul Academiei de Stiinte a Moldovei. Stiinte biologice, chimice si agricole. N 2
(291), 2003, p. 7-22.

3. Lazu S$t., Teleutda Al., Talmaci L., Miron A. Pajistile de lunca cu habitat sodic din
R.Moldova. Revista botanica. Vol. IV, N 1, Chisinau, 2012, p. 36-48.

4. Lazu St., Teleuta Al., Talmaci L. Pajistile de lunca cu habitat calcicol din Republica
Moldova. Conservarea diversitatii plantelor. Simpozion stiintific International ed. II-a, 16-
19 mai 2012, Chisinau, Republica Moldova, Chisinau - lasi, p. 253-261.

61



TAXONOMIC, CENOLOGICAL AND ECOLOGICAL DIVERSITY
OF THE MACROMICETS IN THE REPUBLIC OF MOLDOVA

Manic Stefan
Botanical Garden (Institute) of the ASM

Introduction

Systematic researches on macromicets (Agaricales, Boletales, and Russulales
and Polyporales orders) were initiated at the Botanical Garden of the Academy of
Science in 1976, as a research within “Flora and geobotanics” laboratory. Since
1990 until present time, the researches were extended on all the macromicets of
all the taxonomy groups of Protozoa and Fungi kingdoms. During more that three
decades, over 800 taxa have been inventoried. As a result, we obtained several
materials on the dissemination and ecology of this group of fungi in the natural
ecosystems of the Republic of Moldova.

Material and methods

Our mycological researches had a systematic and complex nature, comprising
the taxonomic, corologic and ecological approaches. Every investigated domain
were scientifically documented based on a vast scientific literature (1, 3, 4) Due
to our photography experience we used within these researches, we could print
more than 10,000 pictures, which served us as an efficient identification guide.
The collecting of the microbiological material and the processing of the data were
carried out according to “PykoBozicTBO 110 cO0py BBICHINX 0a3uIMaIbHBIX TPUOOB
Jutst HaygHoro ux u3ydenus (Methodological handbook on the collecting of higher
basidiomycetes for scientific study). (2).

Results and discussions

The taxonomic analysis of the specimen inventoried during 19762013 in
the Republic of Moldova points out the presence of 836 taxa of macromicets
belonging to 277 genera, 81 families, 26 orders, 8 classes, falling into 3 phyla of 2
kingdoms: Fungi and Protozoa.

The Micetozoa phylum is represented by 16 species belonging to 10 genera,
falling into 8 families, 4 orders of the Myxogastria class.

The Ascomycota phylum is represented by 55 species belonging to 29 genera,
falling into 15 families, 5 orders and 3 classes.

The Bazidiomycota phylum is the most widely represented in the researched
macromycobiota. This phylum comprises 765 species of 188 genera from 58
families, 17 orders and 3 classes.

The most important factor for the development of mushrooms, as heterotrophic
organisms is the ecologic factor. As a result of researches carried out sub-layer
mushrooms grow on, 3 trophic groups have been established: Simbiotrophic,
Saprotrophic and Parasitic.

Phytocenotic researches of macromicets in several types of vegetation fetched
out they are associated with a specific type of forest. The richest phytocenoses in
mushrooms are the ones consisting of oaks and Cornish oaks, mixed with beeches.

62



Conclusions

The inventorying of more than 800 taxa contributed to the significant widening
of our knowledge on the biological diversity of the territory of the Republic of
Moldova, at the same time representing an important contribution to the increase
of the theoretic patrimony of the taxonomic evaluation of the fungi world.
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THE SILVER FIR (ABIES ALBA) FOREST COMMUNITIES
FROM EASTERN CARPATHIANS (ROMANIA)

Mardari Constantin, Tanase Catdilin, Birsan Ciprian, Balaes Tiberius

L Anastasie Fatu” Botanical Garden, ,, Alexandru loan Cuza”
University from lasi

Introduction

Abies alba, the second important conifer species in Romania, represents the
(co)dominant tree in about 5% of Romanian forests [Barbu I. & Barbu C., 2005].
In the Eastern Carpathians of Romania it frequently forms mixed stands in co-
dominance with Picea abies and Fagus sylvatica. More rarely, it edifies pure
stands. The article’s purpose is to present a numerical classification of Abies alba
communities, to detect the diagnostic species for the distinguished vegetation units
and to detect the main ecological factors influencing their floristic composition.

Material and methods

In order to classify and characterize the vegetal communities with silver fir,
a set of 215 relevés was selected from literature. Data analysis was realized using
the Flexible beta agglomerative hierarchical algorithm and Bray-Curtis distance.
Determination of the diagnostic species was realized using the binary indicator
value coefficient [Dufréne & Legendre, 1997]. Detrended correspondence
analysis has been performed in order to characterize vegetation from an ecological
perspective.

Results and discussions

Numerical techniques generated clusters (groups) which could be related to
vegetal associations described in literature based on diagnostic species analysis.
They were integrated in the next syntaxa conspectus:

VACCINIO-PICEETEA Br.-Bl. in Br.-Bl. et al. 1939

ATHYRIO-PICEETALIA Hadac¢ 1962
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Abieti-Piceion (Br.-Bl. in Br.-Bl. et al. 1939) So6 1964

Hieracio transsilvanico-Abietetum (Borhidi 1971) Coldea 1991

QUERCO-FAGETEA Br.-Bl. et Vlieger in Vlieger 1937

FAGETALIA SYLVATICAE Pawlowski in Pawlowski et al. 1928

Symphyto cordati-Fagion Vida 1963

Pulmonario rubrae-Fagetum (So6 1964) Tauber 1987

Detrended correspondence analysis separated the forest communities of
increased altitudes, adapted to more restrictive environment conditions from
forest communities of lower altitudes edified by plant species with the ecological
optimum in a higher range of temperature, developed on soils richer in nutrients.

Conclusions

Numerical analysis of the silver fir communities from Eastern Carpathians
(Romania) has as result their classification in 2 major vegetation types. Based on
the identified diagnostic species they can be assigned to the vegetal associations
from phytosociological literature. Altitude, soil pH and nutrients are the main

factors influencing the floristic composition of these plant communities.

Bibliography

1. Barbu I. and Barbu C. Silver Fir (Abies alba Mill.) in Romania. Suceava, Editura
Technica Silvica, 2005, 220 p.

2. Dufréne M. & Legendre P. Species assemblages and indicator species: the need for
a flexible assymmetrical approach. Ecological Monographs. 1997. 67: 345-366.

FLORA DIVERSITY PROTECTED NATURAL AREA OF
RIVER BLUEGRASS MEADOW

Miron Aliona, Postolache Gheorghe, Titica Ghenadie
Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction

In the Republic of Moldova, there are some natural areas, which up to present
remain fragmentary to be investigated. In this context the river affluent the bluegrass
meadow is registered so, up to days, from their moment of establishment, floristic
and phytocenotic investigations hasn‘t been performed. Our investigations, done in
above-mentioned protected area, had the target of flora and vegetation assessment.
The results referring flora investigations in this article are carried out.

Material and methods

The floristic investigations were performed in 2010. To identify the species of
vascular plants the floristic inventories and plant collections in diverse vegetation
periods were achieved. Botanical material collected was herbarized and identified,
employing speciality scientific works [1, 2, 3, 5 and 6]. Ecological indices
according [4] source were taken.

Results and discussions

The bluegrass meadow represents a protected area of national interest which
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corresponds to area by multifunctional management (representative sector by
meadow vegetation). The above-named area, on the administrative territory of
Bursuceni village, district Sangerei, is under public local authority management.
In the protected area blue-grass meadow 129 species of vascular plants belonging
to 97 genera and 32 botanical families. Proceeding from the analysis of bioforms
the predominance of hemicryptophytes — 56,3% is established, identifying
the predominance of herbaceous formations, thus forming the meadows. The
importance of the therophytes — 27,0% attest the presence anthropogenic and
zoogenous influences. From the point of floristic elements view the investigated
area belong to the Eurasian areal, these fact being confirmed by the prevalence
of Eurasian floristic elements — 58,7%. The results of the analysis referring
environmental indices are establish that the flora of protected area is dominated
by following type of species: xero-mesophyte — 34,9%, mesophyte — 17,5% and
meso-hygrophytes — 14,3%; micro-mesothermes —41,3%; low acid-neutrophyte —
35,7% and amphitolerant — 27,0%.

Endangered species, Asparagus officinalis, was identified in the framework
of the area bluegrass meadow, and by the Law on State Fund of Protected Natural
Areas (1998) is protected.
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RARE SPECIES OF HYPERICUM L. (CLUSIACEAE) OF
THEFLORA OF THE REPUBLIC OF MOLDOVA

Stefirta Ana
Botanical Garden (Institute) of the ASM

Introduction

Biodiversity conservation has become the primary issue of humanity.
The Convention on Biological Diversity, signed in Rio de Janeiro (1995), to
which the Republic of Moldova is a party, obliges us to be responsible for its
conservation within the national borders. In the spontaneous flora of the Republic
of Moldova, the genus Hypericum L. is represented by 5 species: H. perforatum
L., H. tetrapterum Fries, H. elegans Steph., H. hirsutum L., H. montanum L.
Among them, the species H. tetrapterum and H. montanum have a very limited
distribution, are rare and need conservation.

Material and methods

The exsiccatac of the herbaria of the Botanical Garden (I) and the State
University of Moldova and the plants freshly collected in the field by the method
of the itinerary served as research materials. The Latin scientific nomenclature of
the taxa and the Romanian scientific names applied according to the works in this
field written in the native language by Negru A. (2007), Negru A. et al. (2002).
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Results and discussions

H. tetrapterum (Square Stalked St. John’s Wort), in Moldova, are found only
in the “Codrii” scientific reserve, in the adjacent sector with meadow vegetation
- grassland with cottongrass (Eriophorum latifolium). It grows in the herbaceous
layer of the meadow, on marshy lands with high humidity, in groups with the
degree of abundance 2, resistant to the temporary drying soil. It is a European
hemicriptophyte; meso-hydrophilic, mesothermal, low acid-neutrophil species. It
blooms in the second half of July, fructifies in August-September. It is found in
the southwestern part of the European ex-USSR, the Caucasus, Western Europe,
the Balkans, Asia Minor and North Africa. H. montanum (pale St. John’s-wort)
is found on the territory of the landscape reserve “Fetesti”, “Calaragseuca” at the
intersection of the localities Briceni x Rososani, the scientific reserve “Plaiul
Fagului” (Pinzaru P. et al., 2002; T'eiineman T. u ap., 1982). It grows solitary or in
small groups on rocky slopes and glades of oak forests and oak and birch forests.
It grows in the herbaceous layer, with abundance 1. Hemicriptophyte, European
geoelement, forest, mesophilic species that prefers shady places, mesothermal,
prefers calcined ground. It blooms in July-August, fructifies in August-September.
The specific spreading area includes the Caucasus, the western districts of Ukraine
and Transcaucasia, Central Europe, the Balkans and the Asia Minor. Both species
of Hypericum L. are protected by the state.

Conclusions

The species Hypericum tetrapterum and H. montanum need ex-situ
conservation in the Botanical Garden and are proposed to be included in the Red
Book of Moldova, the I1I-rd edition.
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ACHIEVEMENTS AND PERSPECTIVES IN PRESERVATION OF
FUNGAL DIVERSITY

Tanase C., Balaes T., Birsan C., Cojocariu Ana, Mardari C.

., Alexandru loan Cuza” University of lasi, Romania ,, Anastasie Fatu” Botanical
Garden

Introduction

Fungi are a large group of organisms and are therefore considered a major
component of biodiversity. In Europe, there are more than 8.000 species of
macromycetes described, but the diversity of this group is much higher because
it includes many species of micromycetes and lichenised fungi. Many fungi are
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sensitive indicators for different substrates or specific habitats, representing basic
components for the stability of natural ecosystems. Considering these aspects, the
fungi need to be taken into consideration regarding the management and nature
conservation.

Material and methods

Methods for collecting, processing and determination of sporiferous bodies
and also the required materials are different, depending on the group of fungi. The
identification of the selected species was performed using classical macroscopic
and microscopic methods according to the literature, and the specimens were
lyophilized (UniEquip lyophilizator, UNICRYO MIC 4 L model, Planegg,
Germany) or dehydrated (using a dryer, Ezidri Ultra 1000 FD) and then deposited
in the Faculty of Biology Herbarium [ I ], “Alexandru Ioan Cuza” University of
Iasi, Romania. The nomenclature used in this paper is according to the Species
Fungorum database.

Results and discussions

The taxonomy of fungal species is problematic due to the big diversity and
to the large number of species, and it is difficult to monitor and preserve them,
because most of the species are forming ephemeral fruit-bodies. There are also
many gaps in our knowledge concerning their ecology and chorology.

Following the results obtained so far, the fungi are part of the European
Strategy for Plant Conservation, developed in order to provide a general framework
within which take place the process of conservation of plant diversity at global,
regional, national or local level. Although significant contributions have been
made in this direction, this activity cannot be satisfactory in the long term because
it tends to consider the nature of the fungi completely separately from other types
of organisms. The specialists in the field of mycology consider that an independent
European Red List for the fungal species is required.

Conclusions

For the selection of threatened or potentially threatened species, it is necessary
to know the scope of work, the sources of information that should be consulted and
to apply the evaluation criteria globally accepted.

Fungal diversity conservation is not an objective itself in Romania but it is
part of the general frame programme for the protection of natural habitats.

CONTRIBUTION TO THE STUDY OF PLANT COMMUNITIES
DOMINATED BY AGROPYRO PECTINATUM- STIPA
CAPILLATAE FROM THE REPUBLIC OF MOLDOVA

Titica Ghenadie
Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction
Communities Agropyro pectinati—Stipa capillatae from the semidesert steppes
is located the southern Moldova, in the territory of two districts: Vulcanesti and

67



Cahul. Steppe species were the most stable and important component of the flora
of the slopes (15-37% of the species represented the class Festuco-Brometea).

Material and methods

Phytocoenoses of Agropyro pectinati—Stipa capillatae were investigated in
the southern Moldova, during our recent field works on years 2007-2012. The
present study is based on 15 vegetation relevés. Phytosociological surveys were
conducted according to the classical methodology of the Ziirich-Montpellier
school (Braun-Blanquet, 1964).

Results and discussions

The ecology and phytocoenological characterisation. Phytocoenoses of
Agropyro pectinati-Stipa capillatae consisting of Agropyron pectinatum and
Stipa capilata, are spread any pastures in the investigated area, creating compact
island of various sizes. Also, due intensive depasturage, a secondary association
was installed Festuca valesiaca. Relevant survey were found around localities:
Giurgiulesti, Caslita Prut, Valeni, Slobozia Mare (Cahul), Etulia (Vulcanesti),
Ciumai (Taraclia). Agropyron pectinatum and Stipa capilata grows on arid lands
and moderate inclination hills. Since stationary conditions in the investigated
area not so varied, a poor floristic composition was observed 43 species. The
spectrum of the bioformes - the hemicryptophytes are clearly dominant 53,48%,
followed by the therophytes with 25,58%, terophytes biennial 11,62%, geophytes
and chamaephytes 4,65% each. The analysis of the phytogeographic elements
euriasiatic element 46,51% and pontic species 25,58%, followed by the european
and central-european 9,30%, mediterranean and cosmopolite with 4,65% each.
The analysis of the ecologic spectra xeromesophytes species 63%, the xerophytes
34,8%. The thermic factor is predominated temperate-thermophile and microtherm
41,86% each, thermophile 11,62% and 4,65% represented microterms species.
According soil reaction the most of species are slightly acid-neutrophilious
62,8%, acid-neutrophilious 21%, amphytolerant 9,30%, neutrobasiphile 4,65%
and acidophile is represented by one species.

Conclusions

The floristic composition of the communities Agropyro pectinati—Stipa
capillatae is represented vegetal communities of semidesert steppes, fact that
confirms species dominant Agropyron pectinatum and Stipa capilata, class Festuco-
Brometea. The base for pasture in the investigated area useful depasturage. Due
the intensive deapasturage, the association has a low forage value, mostly degraded
and replaced with the phytocoenosis from the association Taraxaco serotinae
— Botriochloa ischaemum, also having forage value. The association Agropyro
pectinati—Stipa capillatae gives 35% of coverage and this factor is influenced by
the natural station conditions, altitude, humidity of soil. The analysis of presence
of communities Agropyro pectinati—Stipa capillatae conducted by the researchers
allowed them to identify the most valuable objects which should be subject to
protection.
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STUDIES ON THE VEGETATION OF STEPPES DOMINATED BY
SALVIO NUTANTI-NEMOROSAE - FESTUCETUM RUPICOLAE

Titica Ghenadie
Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction

This associations Salvio nutanti-nemorosae - Festucetum rupicolae are
described on the southern part from the Republic of Moldova. Plant communities
is less dominated in the semidesert steppes, as a whole is xerophytic steppe
formation localized in three districts: Vulcanesti, Taraclia and Cahul. More species
assigned to the order Festucion valesiacae. In more places associations Salvio
nutanti-nemorosae-Festucetum rupicolae has coverage of 5-10% and widespread
in the dry valley and small hills. Characteristic species here are Festuca rupicola
and Salvia nemorosa.

Material and methods

Phytocoenoses of Salvio nutanti-nemorosae - Festucetum rupicolae were
investigated in the southern Moldova, during our recent field works on years 2007-
2013. Coenological samples were collected according to the (Braun-Blanquet,
1964) method, but the cover rate of the species were given in percent. Herbarium
data were examined at the herbarium of the Botanical Garden (A.S.M.) The
present study is based on 14 vegetation relevés.

Results and discussions

The ecology and phytocoenological characterisation. Phytocoenoses of
Salvio nutanti-nemorosae - Festucetum rupicolae consisting of Festuca rupicola
and Salvia nemorosa, community occupies the transition zone between the
vegetation of the semidesert fragment and the vegetation of the grazing pastures
in the river valleys. This community occupies degraded coastal with southern
exposure and dominated by species Festuca rupicola. Floristic compositions
is consist of 47 species. Associations were found around localities: Valeni,
Giurgiulesti, Caslita Prut, Colibas, Branza, Vadul lui Isac, Alexandru Ioan — Cuza,
Slobozia Mare (Cahul), Etulia, Cismichioi (Vulcanesti), Ciumai (Taraclia). The
spectrum of the bioformes - the hemicryptophytes are clearly dominant 53,1%,
followed by the therophytes with 14,8%, terophytes biennial 8,5%, geophytes,
nanofanerophytes and mezofanerophytes 6,3% each, chamaephytes 4,2%. The
analysis of the phytogeographic elements euroasiatic element 51% and pontic
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species 21,2%, followed by the european 10,6%, carpathian 6,3%, central-
european and mediterranean 4,2% each, atlantic by one species. The analysis of
the ecologic spectra xeromesophytes species 59,5%, the xerophytes 32%.

Conclusions

from the point of view of cenological character phytocoenoses of Salvio
nutanti-nemorosae - Festucetum rupicolae is considerably the poorer of the
Festuco-Brometea elements. Instead of these more species indifferent elements and
the members of weed associations appeared. There are significant differences in the
microclimate of the zones, as a consequence of the geomorphological differences
within the southern zones Republic of Moldova. The floristic composition of
the Salvio nutanti-nemorosae - Festucetum rupicolae is represented vegetal
communities of semidesert steppes, fact that confirms species dominant Festuca
rupicola. The analysis of presence of communities Salvio nutanti-nemorosae -
Festucetum rupicolae conducted by the researchers allowed them to identify the
most valuable objects which should be subject to protection.
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A NEW SPECIES OF WILD ROSE (ROSA L.) IN THE FLORA OF
THE REPUBLIC OF MOLDOVA

Tofan-Dorofeev Elena
Botanical Garden (Institute) of the ASM

Introduction

In the spontaneous flora of the Earth, the genus Rosa comprises about 300-500
species distributed exclusively in the Northern Hemisphere. As regards the flora
of the Republic of Moldova, there are 30 species recorded (Geideman, 1986), out
of which 16 species are listed in the spontaneous flora (Negru, 2007), and which
are most commonly spread at the edge of the forest, in meadows, on open steppe
slopes, or limestone ones.

Material and methods

In the research of the genus Rosa L., we have used as materials both the
collections of the Herbarium of Botanical Garden (Institute) of ASM, and the
one of the Ecology, Botany and Forestry Chair of Moldova State University, as
well as our own recently acquired plant collection. The critical analysis of Rosa
species has been performed by the classical comparative-morphological method
(Koposuna, 1996). We have used a number of fundamental reference sources on
determination, nomenclature, and bioecology of taxa (Sanda et al., 1983; Ilpenes,
2001; XpxanoBckuii, 1958; Uepenanos, 1995).
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Results and discussions

Following the field expeditions conducted in Ciumai Reserve and in the north-
castern part of the country, on the limestone slopes of the Dniester River, there
has been identified a new species of Rosa of the flora of the Republic of Moldova.

R. turcica Rouy, 1896, P1. Europ. 6:45; 35; Klastersky, 1999, F1. Europ. 2: 32.
— R.horrida Bieb. Ex Crep. 1872, Bull. Soc. Bot.Belg.11:86, non Spreng. 1825;
103. 1941,@1 CCCP,10: 498; Xpxxan. 1958, Po3sr: 279. U. Bysynosa 2001,D.
Bocrtou. eBp. 10 : 353.

Up to 0.5-0.7 m. Prickles abundant, stout, curved, mixed with numerous setae
and stalked glands. Leaflets 5-7, 8-12 + 5-7 mm, broadly ovate to suborbicular,
compound-serrate usually glabrous and sparsely glandular above, densely glandular
and glabrous or sparsely pubescent beneath. Pedicels 5-6 mm, often stipitate-
glandular. Solitary flowers, rarely by 2. Sepals glandular on the back, deflexed and
deciduous after anthesis. Petals 15-20 mm, white. Styles glabrous or somewhat
villous. Fruit 8-10 mm, subglobose, usually sparsely stipitate-glandular, red.

It blossoms is June-July. Heliophilic and thermophilic species, it grows on
dry, neutral soils.

Rosa turcica is a Pontic-Balkan species spread especially in South-Eastern
Europe, Asia Minor, Crimea, and Caucasus.

A rare species of the flora of Bessarabia, encountered on sunny limestone
slopes and rocks.

Conclusions

Rosa turcica is a species whose distribution area is at risk, exhibiting high
vulnerability to anthropogenic factors; further research and field assessment are
required to establish the degree of rarity.
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III. INTRODUCTION AND SUSTAINABLE USE OF THE
PLANTS RESOURCES.

The Flowering and pollination to Galega orientalis Lam. in the
condition of Republic of Moldova

Ababii Vitalie, Teleuta Alexandru

Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction

The present paper presents some aspects of flowering and pollination to Galega
orientalis Lam. - the multi-annual forage crop that is characterized by ecological
plasticity, potential forage production and quality high. Although the plant was
introduced several years in our collection until now not been studied reproductive
biology. In this context it is very important to investigate the flowering, pollination
and seed productivity.

Material and methods

As biological material was used plants of Galega orientalis Lam. from the
first to the third year of vegetation (2011 - 2013) from the collection of fodder
Botanical Garden (Institute) of the ASM. Observations on the peculiarities of
flowering processes were performed by the method of ITornomapes A.H (1960).
Pollinators visitation rate was studied between 7% and 20%.

Results and discussions

Like many other representatives of the family Fabaceae, Galega has the same
specific type of inflorescence raceme. Flowers are zigomorfe. The average per
inflorescence containing from 5 to 72 depending on the order of the sprig. For
flower is characteristic papilonaceus corolla type with 1-2 cm in length, calyx
consists of 5 sepals is gamosepal toothed. Petal color is blue - purple. Size of
Corolla components are approximately: length and width banner - 13.5 £ 0.84 mm
and 8.9 + 0.88; keels - 11.8 + 0.73 and 3.4 £+ 0.44; wings - 9.3 + 0.55 and 2.95 +
0.15. Stamen and pistil length is 9.5 = 0.87 mm and 8.5 £ 0.73 mm.

The opening of the flowers start at around 7 and ends at around 21%. The
opening daily rhythm of flowers is represented by a curve with maximum at
between the hours of 13% - 15%, This opening peak to flowers corresponds to
the maximum temperature and minimum humidity. In the hottest days the peak
to flowering occurs between the hours of 11%° and 13%. Temperatures that exceed
30°C decreases flowering intensity and pollination respectively.

If we refer to the Galega orientalis Lam. pollinators it was found that
taxonomic composition is not very varied. All pollinating insects are part of
the order Hymenoptera, family Apidae: Apis mellifera L., Bombus lucorum L.,
Bombus terrestris L.. Pollination of the flowers starts at around 9% and ends at
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around 20, The maximum number of pollinated flowers were recorded between
the hours of 12% and 13" at 26 -27 ° C. In the days when temperatures exceed
27-28 ° C the maximum to pollinated flowers was recorded in the first half of the
day until 12%.

Conclusions

1. The primary factors that induce flowering in Galega orientalis Lam. are the
temperature and humidity.

2. The main pollinators of Galega are: Apis mellifera L., Bombus lucorum
L.,.Bombus terrestris L

Bibliography

1. [MoneBass reoboranmka - M3yuenue yeemenuss u onvlienus pacmenutl /| AH.
Tlonomapés // Mockea-Jlenunepao, 1960, ¢.9 - 19

2. l'anera Bocmounas — nepcnekmusnas kopmosas kyamypa/ M.W.Spomesnd,
JI.B.Kyxapesa, M.C.bopeitma// Munck 1991.

THE INFLUENCE OF TEMPERATURE ON SEED
GERMINATION IN SOME SPECIES OF MEDICINAL AND
AROMATIC PLANTS

Drutu Adina Catalina, Popa Lorena Diana, Buburuz Alexandra
Andreea, Pochiscanu Simona- Florina, Pomohaci Traian loan

Agricultural Research — Development Station Secuieni, Romdnia

Introduction

Because many of the seeds of medicinal and aromatic plants spring up very
slowly and unevenly , at A.R.D.S. Secuieni were experienced in laboratory
conditions, speeding up and improving germination in the species Hypericum
perforatum L., Echinacea purpurea L. (Moench.) and Salvia officinalis L.

Material and methods

the experiments made with this aim were to establish the optimum temperature
stages for germination and identifying some ecological seed treatment in order to
stimulate seed germination. In laboratory conditions has been studied:

e The temperature influence over the Echinacea purpurea L. seeds
germination, using the following steps of Celsius degree: 10 degree,15 degree, 20
degree and 22 degree.

e The reduction of germination period through damping the seed and
application of thermal shocks at seeds, analysing the following variants:

- seeds damping for 24 hours;

- seeds damping for 48 hours;

- seeds damping for 24 hours + 12 hours kept into the fridge at the temperature
of 4 Celsius degree;

- seeds damping for 48 hours + 12 hours into the fridge.
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Results and discussions

Due to the research made at A.R.D.S. Secuieni was found that the optimum
temperature for germination in the laboratory conditions to the seeds of the
three species is 20 — 22°C. The organic treatments made at seed led to shortened
the period from when the seeds were put to germinate and until they began to
germinate, but also of the period from sowing to emergence. The most effective
variant was the one where the seeds were soaked 48 hours and were kept in
refrigerator for 12 hours at 40°C, the period from sowing to emergence reducing
at the Hypericum perforatum L. to 9 days versus 48 days (in control variant -
untreated). At Echinacea purpurea (L) Moench. still to this variant the period from
sowing to emergence was reduced to 8 days compared to 45 days as it was in the
control variant — untreated, and at Salvia officinalis L. this period was of 6 days.

Conclusions

The most effective variant was the one where the seeds were soaked 48 hours
and were kept in refrigerator for 12 hours at 40°C, the period from sowing to
emergence reducing at the Hypericum perforatum L. to 9 days versus 48 days (in
control variant - untreated).
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EARLY VARIETIES OF SALVIA SCLAREA L. (CLARY SAGE)
Balmus Zinaida

Institute of Genetics, Physiology and Plant Protection of ASM

Introduction

Salvia L. is a very old and very widespread genus. Salvia sclarea L. (clary
sage) belongs to the genus Salvia L., which comprises about 700 species and is
spread throughout Europe, Asia, South and North America, Africa and Australia.
In the Republic of Moldova, the genus Salvia L. is represented by 12 species [1].

The special interest for this genus, the multiple researches on its chemical
composition are due to the fact that in the essential oil of clary sage have been
identified 160 polyphenolic compounds, some of which are unique because they
are contained only in the species of the genus Salvia L. [1.].
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Material and methods

Testing of these plants in comparison with the control cultures was conducted
on the experimental field of the Institute of Genetics, Physiology and Plant
Protection. The essential oil was isolated by hydro-distillation in Ginsberg devices
[3]. The evaluation of quantitative characters, the phenology, the determination
of resistance to wintering and drought, the productivity, the statistical analysis
were performed according to the testing methods of plant varieties to the State
Commission on Plant Variety Testing of the Republic of Moldova.

Results and discussions

In Moldova, the varieties of hybrid origin of Salvia sclarea L., which bloom
and produce raw materials and essential oil in the first year of vegetation and the
plantations can be exploited three years, are created and homologated [2]. The
varieties are distinguished by a high production of raw materials and essential oil,
different periods of technical maturity, resistance to drought, frost and wintering. In
the first year of vegetation, the varieties Ambra Plus and Balsam form floral stems
which are from 114.9 cm to 116.0cm tall, respectively, with long inflorescences
(58.3 to 60.2 cm), compact, with a number of ramifications (10.5 to 13.4). These
characters favour the yield structure; contribute to the synthesis and accumulation
of large amounts of essential oil. The content of essential oil in the first year of
vegetation has values between 0.825% (dry matter) and 1.009% (dry matter). In
2012, under conditions of severe drought, the tested varieties, that were in the
second year of vegetation, synthesized and accumulated a high content of essential
oil, from 1.179% (dry matter) — the variety Ambra Plus, up to 1.494% (dry matter)
the variety Balsam. In the third year of vegetation, these varieties accumulated a
content of essential oil: from 1.029% (dry matter) to 1.078% (dry matter). The
quality of essential oil is excellent due to the high content of linalyl acetate and
sclareol. In three years of exploitation of the plantation, the variety Ambra Plus
ensures obtaining of 24.8 t/ha of raw material and 76.1 kg/ha of essential oil. The
new variety Balsam ensures a high production of essential oil - 79.5 kg/ha in three
years of exploitation of the plantation.

Conclusions

1. The Salvia sclarea L. varieties Ambra Plus and Balsam are resistant to
drought, frost and wintering.

2. The varieties flourish and produce raw material and essential oil in the first
year of vegetation and the plantations can be exploited three years.

3. The essential oil production in three years of exploitation of the plantation
is of 76.1 kg/ha at Ambra Plus and 79.5 kg/ha at Balsam.
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WILD HERBACEOQOUS PLANTS OF A. V. FOMIN BOTANICAL
GARDEN

Berezkina V., Menshova V.

A.V. Fomin Botanical Garden of Taras Shevchenko National University
of Kyiv

Introduction

A.V. Fomin Botanical Garden of Taras Shevchenko National University of
Kyiv is one of the oldest centers of introduction and conservation phytodiversity
in Ukraine. The cultivation of the plants from different phytogeographical zones
within the territory of A.V. Fomin Botanical Garden is available through the
variety of physical and geographical conditions of the area. These conditions are
optimal for the naturalization different plants species. The most of these species
have took the strong phytocenotic positions within the native plant groups.

Material and methods

The comparative morphological and geographical method was used. The
nvestigations and specification of plants were realized with the approach by
Protopopova (1), Cherepanov (2).

Results and discussions

The natural landscapes including industrial forms of farming transformation
is the powerful factor in vegetation change especially within the city. Urbanization
process leads to transformation of the natural and creation of new ecotopes. Such
situation is common for Kyiv city within which territory A.V. Fomin Botanical
Garden is situated. The introduced species impact on environment is unsolved
problem including their composition and vegetation. The species composition of
wild flora of A.V. Fomin Botanical Garden is 240 species of vascular herbaceous
plants. The vegetationt beyond the exposure areas is a complex relationship of
different ecotops: residues natural wild areas and antropogenic landscapes.
Among natural areas are forests, meadows, steppes, etc. The total distribution
of the different vegetations is: sporadically occurring 74 species, single — 44 |
occasionally encountered — 83, frequently - 36. All these types are united under the
families: Amaranthaceae, Apiaceae, Apocynaceae, Aristolochiaceae, Asteraceae,
Boraginaceae, Euphorbiaceae, Fumariaceae, Lamiaceae, Papaveraceae,
Plantaginaceae, Phytolaccaceae, Portulacaceae, Primulaceae, Ranunculaceae,
Rhamnaceae, Rubiaceae, Scrophulariaaceae, Urticaceae, Violaceae.

Conclusions

The urban floras investigations are the integral part of a botanical garden
study. The majority of flora fragments are especially concentrated in botanical
gardens at the territories of megapolises. On the example of A.V. Fomin Botanical
Garden is shown that botanical gardens have the significant value and importance
for the species and groups of plants conservation.
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EXPERIENCE AND INTRODUCTION PERSPECTIVES
IN MOLDOVA OF GYMNOSPERMS FROM DIFFERENT
FLORISTIC REGIONS

Bucatsel V.
Botanical Garden (Institute) of the ASM

Introduction

The natural of the Republic of Moldova conditions are sufficiently favorable
for growth of various woody plants. This explains the relative richness of
dendroflora (more than 140 species of trees and shrubs, including 1 species of
gymnosperms - Ephedra distachya L.). The soil and climatic conditions of our
region represent great opportunities for enriching natural dendroflora by new
economically valuable species from different floristic regions by the means of
introduction.

Material and methods

As a biological material in our study the gymnosperms introduced in the
Republic of Moldova were served, with the target of diversifying the taxonomic
fund and identifying their biological and ecological peculiarities for elaborating
the scientific bases for rational use in ornamental horticulture. Studying of species
distribution on floristic regions of the earth was performed using the Takhtadzhyan
monograph (1).

Results and discussions

More than 150-year period the introducing dendroflora of Moldova has
replenished with 159 species of gymnosperms, which belong to 7 families and
28 genera (2). The greatest number of species is presented by the genera: Pinus
L. — 37; Abies Mill. — 25; Picea Dietr. — 24; Juniperus L. — 22; Larix Mill. —
I1. According the floristic regionalization (1) of the Earth (Takhtajan, 1978)
introduced in Moldova, the gymnosperms belong to 7 areas Holarctic kingdom.
In the Republic of Moldova most of the species from the East-Asian Floral Region
has been introduced. Dendroflora of this area is extremely rich and diverse. Out
of the 107 species of East-Asian coniferous, 47 has been tested, which represent
31.5% from total coniferous introducent. The second priority place by number of
introduced species occupies circumboreal region. From this region in the republic
has been tested 39 species from 48, existing in above-mentioned flora, and which
constitute 26.2% from total introduced conifers. Rich source of introduction
coniferous are the Atlantic-North-American and floristic region of the Rocky
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Mountains. From this - 14 (from 26) and 15 (out of 27) species (9.4 and 10.1%),
respectively were introduced. Of the 40 species of conifers existing in Moldova
from the flora of the ancient Mediterranean were tested 23 species, respectively
12% from the Mediterranean, and 11 (7.4%), from Iran-Turanian floristic regions.
From Madrean floristic region 11 species were tested.

Conclusions

As a result of summing up the tests on gymnosperms, and the analysis of
floristic regions of the globe the main centers for further enrichment by new plant
species in the region have been identified. In the perspective the mobilization
of more than 100 species, one third of them belonging to the East Asian Floral
Region is planned.
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EFFECT OF NATURAL GROWTH REGULATOR REGLALG
ON ACCUMULATION THE RHODIOLA ROSEA L. CALLUS
BIOMASS

Calugaru-Spataru T., Alexeev C.

Institute of Genetics, Physiology and Plant Protection of the ASM

Introduction

Herbs continue to represent the main sources of raw materials used in various
industries such as the pharmaceutical products, food, cosmetics, agrochemicals,
etc. Intensive exploration of natural resources, including medicinal plants,
uncontrolled management of harvesting, along with environmental and geopolitical
instability, conducted to exhaustion of the natural habitats of medicinal plants
and reduction of the biodiversity. In order to reduce the pressure of these adverse
factors, particularly promising results could be expected from larger use of the
biotechnological methods [1]. In recent decades the vast investigations were
carried out for assessing the possibility of using the cells and plant tissues cultures
as an alternative means for obtaining the natural pharmaceutical products. Plant
explants, cultivated in vitro, represents a biological model, which offers the
opportunity to study the mechanisms of cells dedifferentiation and differentiation,
cells interactions and morphogenesis under controlled conditions. These
approaches are with perspectives for determining the factors that regulated plants
growth and development.

The aim of this study was the study of the effects of natural growth regulators
Reglalg on the growth and development of Rhodiola rosea L. callus.
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Material and methods

Cultivation of R. rosea callus in vitro. Stable callus culture was initiated
from R. rosea leaves by using the Murashige-Skoog (MS) nutrient medium. The
nutrient medium with pH value adjusted to 5.8 and autoclaved (121°C, 22 min)
were supplimented with natural growth regulator Reglalg in different dilutions
(1/200; 1/400, 1/800 si 1/1000) and kinetics of biomass accumulation was
appreciated. For this callus the biomass accumulation was monitorised in every 5
days, during of 40 days. At each term, from each experimental variant, 3-4 vases
were taken for analysis.

Results and discussions

The pronounced beneficial effects of Reglalg were observed at dilution 1/1000
at all terms of observations. At lower dilutions of Reglalg, initially the inhibition of
cells proliferation dominated. With increasing the duration of cultivation the degree
of inhibition decreased, the fact that demonstrate the “adaptation” of callus cells
to the presence of active components of Reglalg. The dilution 1/1000 conducted
to highest biomass accumulation, compared to the control (without Reglalg in
cultivation medium), throughout all period of cultivation. The experiments with
inclusion, or exclusion, of phytohormons and Reglalg in the MS cultivation
medium demonstrated that Reglalg can not substitute the main growth regulators
(6-benzyladenine and a-naphthalene acetic acid), characteristics for this cultivation
medium. At the same time, the introduction of Reglalg in the main nutritive medium
essentially stimulates the cells proliferation and callus biomass accumulation.

Conclusions

The callus biomass accumulation is proportional with the increasing deggree
of Reglalg dellutions. The highest biomass was recorded in the nutritiv medium
with 1/1000 Reglalg dellution. Reglalg application stimulates the process of callus
growth and development.
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PEROXIDASE ACTIVITY IN SEEDLING OF CUCUMBER
(CUCUMIS SATIVUS L.) AS A CONSEQUENCE OF SEEDS

TREATEMENT WITH NATURAL GROWTH REGULATORS

Caus M., Dascaliuc A.
Institute of Genetics, Physiology and Plant Protection of the ASM
Introduction

Plant peroxidases (PO) are known to catalyze the oxidation of a wide
variety of substrates using H,O, or other peroxides. Due to their capacity to
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be expressed as numerous multiple isoforms, PO are considered to mediate a
diverse plant metabolic activities, including synthesis of the plants cells walls,
growth, morpho- and organogenetic processes, as well as responses to abiotic and
biotic stresses (1). There are numerous reports about the PO activity in relation
to the state of endogenous plant hormones. Particular interest represents results
of exogenously application of plant growth regulators (PGR), separated from
higher plants, including algae. Studies on plant responses to PGR application are
important, because the appropriate treatments are essential for the improvement of
the parameters of plant growth and resistance to abiotic and biotic stress factors.
The aim of this study was the investigation of the effects of spraying of Cucumis
sativus L. seeds with solution of Reglalg, PGR extracted from algae, on seedlings
growth and PO activity in different compartments of roots cells.

Material and methods

The seeds of Cucumis sativus L., cultivar Concurrent, were immersed during
24 hours and 4°C in solutions of different modifications of Reglalg, extracted
from algae Spirogyra in different periods of their life cycle. Three modifications
or Reglalg were used, marked as Reg. 1, Reg. 2 and Reg. 3. Subsequently, seeds
were germinated in the darkness, at 25°C. The influence of Reglalg on parameters
of seedling growth, soluble and bound PO isoenzyme patterns and activity were
evaluated.

Results and discussions

It was established that utilised in three dilutions (1/100, 1/200, 1/400), Reg.
1, Reg. 2 and Reg. 3 exerted a beneficial effecs on seedlings growth and biomass
accumulation. In this regard the most effective was Reg. 2 diluted with water in
ratios 1/200. Seeds treatments with solutions of Reg. 1, Reg. 2 and Reg. 3 in
dilution 1 /200 did not influenced the activity of roots soluble PO and as well their
isoforms patterns. At the same time, the changes in activity of PO, embedded in
the cell walls and linked to the biochemical residues by hydrophobic, ionic and
cationic bonds were marked. The level of the activity of ionic and cationic PO,
bounded on roots cells walls, was marked after seeds treatments with all three
modifications of Reglalg. In the roots of treated with Reglalg samples the activity
of PO linked by hydrophobic bonds to cells walls was comparable with that in
roots of control plants. Apparent differences were observed in isoenzymes patterns
of cells walls bound PO in dependence of membrane fractions and modification
of Reglalg.

Conclusions

1. Treatments of cucumber seeds with different modifications of PGR Reglalg
induce the beneficial effects on seedling growth and development.

2. The activity of ionic and cationic cells walls bound PO is inversely related
to Reglalg-mediated biomass accumulation of cucumber seedlings.
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INTRODUCTION, CULTIVATION OF SPECIES LOPHANTHUS
ANISATUS BENTH

Chisnicean Lilia, Coltun Maricica

Botanical Garden (Institute) of the ASM

Introduction

Lophanthus anisatus is an aromatic perennial species of Lamiaceae family
introduced and cultivated in the Botanical Garden fangs for its medicinal, seasoning,
healing, melifer and decorative properties. Essential oil gives species bactericidal,
immunostimulatory, toning and sedative properties. The species is a valuable
nectarous with decorative appearance and properties readjustment of landscape
arranged. For extensively promote and maintain this valuable species, was studied
the biological particularities, methods of multiplication and conservation.

Material and methods

As for study materials were used own seed, processed buy natural prepares,
Biostim that allowed increased seed germination and energy by 15-17% compared
to the unprocessed. To minimize browsing ontogenetic stages was produced
seedlings. The substrate used to produce seedlings consisted of Biohumus - 80%
forest soil - 10% and sand 10%. Sowing was done in plastic pallets and crates
for growth. Emergence was the same for terms and sizes, but the transplant had
better rooting plantlets obtained 40% plastic blades, keeping the whole roots, and
restoring growth is only two days. Standard seedlings are good for transplanting
after 65 days.

Results and dicussions

Mature plants obtained from seedlings passed all ontogenetic stages in the
first year of life, reaching fruition, were obtained with 25-30% more viable seeds
with germination and energy 98%, than those sown directly into the ground. It also
increases the strength of the winter mature plant obtained from the seedlings by
20-25% compared to the directly sown in the field.

Soil core processing was minimal depth of 7-10 cm with barren weed without
flipping and turning furrows topsoil. Before planting the ground reprocess, while
being applied and rows for planting seedlings.

Into irrigation water before planting was added 50 ml /1 of Biostim - natural
organic fertilizer. According to data obtained previously have concluded that
cleaning of weeds and improve soil structure is welcome cultivating a culture
mash or sideral culture. As stunned placed in rotation crops were used species
Sinapis alba, Trigonella sp. or stuffed methi cultures of Coriandrum sativum,
Anethum graveolens. After shredding and incorporation sideral crops was done
processing land surface to a depth of 3-5 cm with barren arrow type. They are
effective and necessary manual and mechanical weeding the weeds between rows.

During the growing season were made two fertilizations with the preparation
Glen-93, showing marine sediment organic and two irrigation while fertilization.
Diseases and pests in they culture were not detected. In the first decade of July the
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plants s showed clumps with 17-21 strains, waist 102-110 cm, densely leafy (10-12
leaves on the central stem), with “ears” well developed inflorescence and flowers
in flower mass period. Mature plants, obtained from seedlings were resistance to
low temperatures and wintering.

From one hectare of plantation Lophanthus anisatus species are obtained
production from 94 to 245 kg / ha honey.

Conclusions

The application of organic technological elements in the cultivation of large
areas Lophanthus anisatus species, as medicinal and apicol culture, allows for
mature plants in the first year of vegetation, enhances the quality of medicinal raw
materials and essential oil, the volume and quality of seeds and apicol production.
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MICRO CLONING AND MICROPROPAGATION OF FRUIT AND
ORNAMENTAL SHRUBS

Ciorchind Nina

Botanical Garden (Institute) of the ASM

Introduction

Micro propagation of plants, an avant-garde application of biotechnology in
various agrobiological branches, ensures the obtaining of planting material with a
high biological value that meets important criteria: genetic uniformity, quality of
the planting material and price, being also a method of getting rid of pathogenic
agents of the seedlings. This method aims at the development and optimization
of in vitro propagation technologies for new species of fruit and ornamental
shrubs: Licium barbarum L.,Lonicera kamtschatica (Sevast.)Pojark, Amelanchier
canadiensis (L.) Medic., Actitinidia arguta (Siebold. & Zucc.) Planch. Ex Migq.,
Actinidia colomicta (Maxim. & Rupr.) Maxim., as well as of some frost-resistant
varieties of Rubus and Ribes species.

Material and metods

The experimental works for the initiation of cultivars of fruit shrubs involve
the identification and description of the species and varieties for which in vitro
propagation technologies will be developed. The choice of the optimal explants
with a high rate of propagation, determination for the species, variety, of the
optimal period for the initiation of the cultivation in vitro of the explant type, of
the sterilization and disinfection formula, of the growing medium and hormonal
balance are performed in order to obtain optimal propagation rates. The ex vitro
acclimatization of vitro cultures is a special process including the hydroculture by
flotation, which is a new element in the vitro techniques of the laboratory.
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Rezults and discussions

The shrubs initiation was experimented by testing the explants of the apical
and lateral meristem and 8 variants of medium. In order to initiate in the culture in
vitro, as explants, apical and lateral meristems are recommended, shoot fragments
with multiple nodes and whole leaves and fragments of leaf lamina depending on
the species, variety or cultivar. The regeneration and growth of axillary shoots is
peculiar to each taxon, there are generated one after another from 3 to 35 shoots,
and, rooted plantlets are obtained after 2-3-4 months of cultivation in vitro. In the
initiation phase, as well as in the reproduction phase, adventitious roots regenerate
on the shoots. Among the nutritional variants of medium which were tested, there
are two basic ones with some modifications: MS-100%-Murashige&Skoog 1962
and Woody Plant Medium according to Lloud and McCown, growth regulators
are 2 izopentenyladenine and zeatin. Both proved to be effective, for Wacccinium
and Amelanchier, modified WPM with Smg/l 2-Ip or 1-2 mg/l zeatin stood out and
provided a good proliferation rate and relatively well developed shoots, the micro
cloning or sprouting was produced in vitro with 10 mg/l 2-Ip generating tens of
thin shoots per explant. The varieties and cultivars of the genus Ribes, Rubus,
Tayberry, Licium, Schisandra, Actinidia, Lonicera proliferated on basal media
MS- 100% supplemented with growth regulators BAP and AIA in concentrations
from 0.3 to 0.7 mg/1.

Conclusions

The species, varieties and cultivars of fruit shrubs can be successfully
introduced and cultivated in vitro in basal media MS supplemented with growth
regulators, were obtained results at the taxa of the genera Ribes, Rubus, Tayberry,
Licium, Schisandra, Actinidia, Lonicera, using Wacccinium and Amelanchier on
Woody Plant Medium according to Lloud and McCown, the growth regulators
being 2 izopentenyladenine and zeatin.
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SUGGESTIONS IN REHABILITATION OF LANDLORD PARK
IVANCEA

Ciobanu Cristina
Institute of Ecology and Geography of the Academy of Science of Moldova
Introduction

The old landlord parks are a special type of green areas where beauty of the
nature is combined with human creation, making various landscapes. On the
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current territory of the republic were created around 55 parks [1]. One of these
old parks is Ivancea from village Ivancea, Orhei. It was set up in 1880. During its
existence, park supported different changes, it needs rehabilitation.

Material and methods

Material for study was the old landlord park (historic garden) Ivancea.
Important information was obtained via cartographical, historical method, during
field trips, studying old plans and international strategies about rehabilitation of
historic gardens [2].

Results and discussions

Ivancea Park was created in the concept of “villa rustica”, which means that
it has an orchard and a decorative part. In the orchard were planted different kind
of trees: apples, plums, cherries and others. Nowadays many trees are old, dry or
got wild. From this point of view, we propose planting of new fruit trees. Talking
about the decorative part of the park, we would like to start with improvement
of fountains. They need to be put in function and cleaned of leaves, garbage like
alleys. During our field trips we observed that some trees are wilted, especially
coniferous trees. Broadleaves trees are in a better condition; however, some of
them need to be cleaned of brushwood and to be given a shape.

And firstly, it is necessary to clear the juridical state of the park as now it is the
object of the process between its owner and renter. Unfortunately, it takes a lot of
time, as the process has started in 2006 [3], during this time the park “is frozen”.

Conclusions

The park from Ivancea is a unique object of the local heritage and it is very
important to restore it and to give to the people.
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HONEY PLANTS RESEARCHED BY BOTANICAL GARDEN
Coltun Maricica, Dombrov Ludmila

Botanical Garden (Institute) of the ASM

Introduction

In the spontaneous flora of the Republic of Moldova are encountered about
150 species of herbs, of which only a fraction are spread in culture. However, in
some regions, medicinal plants are grown on surfaces becoming larger due to the
increasing requirements of the industry and the manufacturing of cosmetics. These
cultivated areas represent important sources for honey bees.
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Material and methods

Group of bee plants is present in the collection of the Botanical Garden,
which due to its pollen, nectar and other secretions content, is used by man
for bee increasing for the recovery of bee honey, propolis and other products.
This group is represented by the next species: Mentha piperita, Lavandula
angustifolia, Hyssopus officinalis L., Lamium album, Foeniculum vulgare, Nepeta
transcaucazica, Centaurea cyanus, Taraxacum officinalis Wigg., Ruta graveolens
L., Roza canina L, Trifolium pratense L.

Results and discussions

Mentha piperita is a perennial herb, medicinal and aromatic blooming from
June to August, providing nectar and pollen bees. Is widespread in the culture,
being one of the most popular herbs, aromatic and honey. The whole plant,
especially the mint leaves contain volatile oil. Mint plants help maintain activity
of bee families, in good condition can provide a picking up the family 0.5-2 kg
daily. Honey production is 200 kg / ha.

Lavandula angustifolia Mill is a plant family Lamiaceae mellifera. It
produces, in favorable conditions, more nectar. In accordance with the literature
data, is obtained between 300 and 600 kg per hectare nectar and more. It ranks
among the most productive plants bees. Long flowering period is 3-4 weeks.

Hyssopus officinalis is a perennial herbaceous plant very valuable in terms of
medicinal, ornamental and the honey. It can be grown on any soil type. Melifera
value lies mainly in the fact that blooms twice a year, once in June-July, bloom
a second time in September-October when melifera flora is poor. This produces,
on average, 50 kg of honey per hectare. It blooms in June-July, flowering duration
being 30 days.

Foeniculum vulgare is a herbaceous biennial or perennial. Being a plant-
crossing (cross-pollinating) is researched by bees during flowering in summer
months. It is grown on large acreage and more compact, flowering begins in the
second half of August. The flowering lasts until late autumn until the first frost.
Fennel flowers are very much researched by bees when the day is warm. Fennel
honey is dark colored, fragrant and taste of caramel.

Conclusions

Through this exhibition, we aim to offer the visitors of the Botanical Garden,
a better knowledge of this type of plant so valuable in their content resources bee
considered as natural treasures. In addition to color images of each species of flora
partly plant information content is to present a systematic point of view, geographic
(regions in which they are part), biochemical, and in terms of the value of bees.
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ENVIRONMENTAL EDUCATION MODEL ON PLANT
SPECIES OF MOLDOVA, INCLUDED IN APPENDIX CITES
(WASHIGTON, 1973)

Donica Ala

Institute of Ecology and Geography

Introduction

One of the 18 international environmental conventions ratified by the
Republic of Moldova, which directly promotes natural heritage conservation is
the Convention on International Trade in Endangered Species of Wild Fauna and
Flora (Washington, 1973), known under the abbreviation CITES. Plant species of
the Republic Moldova, are found exclusively on Appendix 11, namely species that
may become threatened with extinction, being in number of 25 species and require
appropriate environmental management (in this regard, we propose an ecological
education model on knowledge of species and measures to protect them).

Material and methods

CITES Appendices (1973), botanical, ecological particularities of species
and distribution (Negru et al., 2002); teaching methods (description, observation,
didactic game, critical thinking, etc.); teaching materials (physical map of Moldova,
maps distribution of rare species in the world, images of rare species of plants).

Results and discussions

Description of the 25 species of plants from the flora of the Republic of
Moldova, found in the CITES Appendices will include the following aspects:
systematic affiliation; picture of described species; species status (according
to international and national treaties of environmental conservation); map of
spreading/distribution (in Eurasia, in the Republic of Moldova); description of the
species (biological and ecological particularities); habitats populated by species;
limiting and impact factors; role in nature and economy. Didactic game - “The
CITES shop” include the role of seller (played by educator / professor) and buyers
(children / pupils) who will only have to buy flowers that are not included in
Annexes convention, arguing their choice.

Conclusions

Environmental education on 25 plant species from Moldova, found in Annex
II of the CITES Convention (Washington, 1973), can be performed through a
model aimed botanical and ecological particularities of the species, geographic
distribution at international and local level, impact factors on the species and the
measures of conservation and protection of species. The applied teaching methods
may be different depending on individual age children, the stages of educational
model and proposed goals.
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IDENTIFICATION OF RAPD MARKERS ASSOCIATED WITH
SUNFLOWER RESISTANCE TO OROBANCHE CUMANA Wallr
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!University of Academy of Sciences of Moldova,
’Research Center, AMG-Agroselect

Introduction

Recent advances in biotechnology, have led to the development of novel tools
that offer the promise of making plant breeding more precise and faster [9]. Thus,
molecular marker techniques has proved useful in tagging resistance genes in a
number of crops, including apples [2], barley [6], rapeseed [1], rice [5], sunflower
[3], wheat [7] and other. Random amplified polymorphic DNA (RAPD) have been
popular for identifying markers associated with various disease resistance genes
[10, 8]. The purpose of this study was to identify RAPD markers associated with
resistance to Orobanche cumana Wallr. (race E).

Material and methods

Three groups of sunflower genotypes which are susceptible; tolerant and
resistant to race E of Orbanche cumana Wallr, were used for DNA extraction
using CTAB [4]. A total of 4 primers (OPB-10, OPA-11, OPK-17, OPA-02) were
analyzed. Primers were purchased in commercially available kits from Alpha
DNA (Canada). The relative molecular mass of the amplification products was
calculated using 100 bp molecular markers DNA Ladder (Fermentas).

Results and discussions

Molecular analysis of different sunflower genotypes showed a polymorphism
between susceptible and resistant sunflower lines in RAPD patterns. The
polymorphic marker bands specific to the resistant varieties were further considered
as potential marker for broomrape (race E) resistance in sunflower.

OPA-11 primer amplified 3 polymorphic bands (570 pb, 850 pb, 960 pb)
which were not observed in susceptible and/or tolerant lines. OPK-17 amplified
two polymorphic fragments (470 pb, 680 pb) at the some resistant sunflower
genotypes. Two tested primers (OPB-10 and OPA-2) did not show polymorphism
between included in this study susceptible, tolerant and resistant genotypes.

Conclusions

Obtained results demonstrated a polymorphism between susceptible and
resistant sunflower lines in RAPD patterns generated with two of totally four
primers used. The primers OPA-11 and OPK-17 could be used for direct and rapid
screening and selection of resistant to broomrape (race E) sunflower lines for the
purposes of breeding.
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NATURAL CROP PROTECTION BASED ON PLANT RESOURCES
OF THE JUNIPERUS SABINA L. IN THE REPUBLIC OF
MOLDOVA

Elisovetskaya Dina', Nastas Tudor', Bucatel Vasile’, Galupa Dumitru’
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’Botanical Garden (Institute) of the ASM,
SForest Research and Management Institute (ICAS)

Introduction

Over the last years there has been an essential increase of the topicality of using
biorational resources in ecology-focused plants protection systems from pests and
diseases. This is primarily due to environmental pollution, as well as increased
resistance of pests to the used chemical agents. One of effective directions in plant
protection is preparation and use of plant extracts containing biologically active
substances with insecticidal and fungicidal properties. To the number of plants
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with insecticidal and antifeedant activity towards the phytophagans belong the
representatives of the Juniperus L. species. We found that promising in this regard
is the Cossack juniper - Juniperus sabina L. (Cupressaceae). The objective of the
study was aimed at determining the resource capabilities of Juniperus sabina in
Moldova for obtaining extracts that are biologically active against Leptinotarsa
decemlineata Say.

Material and methods

Analysis of J. sabina plantations in Moldova was held with help of Professionals
of The Botanical Garden (Institute) of the Academy of Sciences of Moldova and
Forest Research and Management Institute (ICAS) Chisinau [1]. Collection,
drying, crushing, storage and preparation of raw materials and obtaining plant
extract were performed according to standard procedures [3, 4]. J. sabina extract
testing (0.1% dw, 7.5 1/ha) to determine its biological effectiveness in 2013 was
conducted at the experimental field IGFZR ASM on potatoes in accordance with
conventional methods [2].

Results and discussions

The studies have shown that the currently estimated resource of J. sabina
materials in Moldova, obtained from the annual pruning only in the Botanical
Garden and two nurseries (Jargara and and Teleneshti), is enough for treatment
of 8.4 - 12.7 ha of potatoes (depending on the frequency of treatments - once or
twice). It is possible to increase the calculated amount of raw material at least by
1.5 times at the expense of other areas (reserve Lozova; v. Kishkareni, district
Sinjerey.) Cost of received by us J. sabina extract for the treatment of 1 hectare
of potatoes from L. decemlineata is on average from 1200 lei. At the same time
the average cost of insecticide ranges from 150 to 300 lei per 1 ha; per season for
chemical treatment of 1 ha of potato producers spend 700-800 lei and more.

It was proved that the biological effectiveness of the extract, prepared from J.
Sabina, for three weeks has maintained at the level of chemical standard (Midash
200 SL, 0.3 I/ha). Meanwhile, the number of larvae did not exceed la thresholds
and damage of the bushes was less than 5%.
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MONOCARPIC PHENOMENON AMONG SUCCULENT
PLANTS

Gaidarzhy M.N., Nikitina V.V,
O.V. Fomin Botanical Garden of Taras Shevchenko Kyiv National University

Introduction

In determining the monocarpic phenomenon, the authors, as a rule, tend to
pass over in silence the mention of what part of the plant is monocarpic . As an
example, most frequent are cited the annuals and perennial plants that bloom
once during the period of his life and die. Sometimes the authors stipulate that
monocarpic may be such perennials as ““ agave , palm trees and other “ [1] .

Material and methods

The long-term observations of succulents from the collection of the Botanical
Garden showed that this thesis is not quite right and it is not limited only with the
annual and biennial plants and agaves . But even if we are talking about monocarpic
phenomenon of representatives of the genus Agavel., it is necessary to distinguish
monocarpic plants and plants with monocarpic shoots. The main object of this
work is an analysis of the monocarpic succulent plants and a definition of the term
“ monocarpic plant .

Results and discussions

The term “ monocarpic plant “ supposes the death of the whole plant after
ending the generative period and reproduction only by seeds . The term
monocarpic shoot ““ suggests that the generative period of plant is spreading over
a time due to the fact that the inflorescences or flowers are formed on only one or a
few shoots of plants that die after flowering , but the plant itself continues to grow
due to the younger shoots.

Among the perennial succulents the monocarpic phenomenon is typical for
representatives of the families : Agavaceae, Crassulaceae, Dracaenaceae . Most
we observe monocarpic shoots instead of the monocarpic plants, both in the
woody and herbaceous representatives. In general, the list of genera , which are
characterized with monocarpic phenomenon, is, as follows .

Agavaceae. Agave L. - perennial monocarpic plants and plants with monocarpic
shoots. Furcerea Vent. — perennial plants with monocarpic shoots.

Crassulaceae. Aeonium Webb.et Berth. - perennial monocarpic plants
and plants with monocarpic shoots. Aichrison Webb.et Berth. - the majority of
representatives are the biennial plants , but some species are perennials with
monocarpic shoots. Kalanchoe Adans. - within the genus occur both typical
biennials ( monocarpics and perennials with monocarpic shoots. Greenovia Webb.
et Berth. - Monocarpic plants Crassula L. - most members of representatives of
the genus are polycarpous plants and some species - monocarpic plants and plants
with monocarpic shoots.

Dracenaceae. SansevieriaThunbg. - All members of the genus are plants with
monocarpic shoots. Thus, in three families with succulents are represent different
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survival strategies of perennials : perennial monocarpic plants and plants with
monocarpic shoots. The second type is typical for most woody plants: low shrubs
and dwarf trees and contributes to a more widespread of species. The combination
of seed and vegetative reproduction is typical for both woody and herbaceous plants.

Conclusions

The observation of growth and development has shown that the monocarpic
phenomenon of perennial succulents is present. There is necessity to distinguish
monocarpic plants and plants with monocarpic shoots.
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OUTDOOR LANDSCAPE INTRODUCTION OF AGAVE L.
SPECIESIN THE BOTANICAL GARDEN (I) OF ASM

Grigorita Lilia, Timbali Valentina,
Botanical Garden (Institute) of the ASM

Introduction

Plant resources utilization of the Terra is the one ways to broaden and
enrich the range of plants used for landscaping of the outdoor and indoor space.
During recent years an increasing rate in outdoor landscaping during the warm
season in the Botanical Garden (Institute) of ASM are used some species and its
cultivars of the genus Agave L. (fam. Agavaceae Endl.). Agaves are succulent
high vascular plants, stemless, with rhizomes and leaves entire, fleshy, arranged
in rosettes with thorny edges, at apex with a quite long spike, green, ashy or
bluish-green, very rigid.

Material and methods

As the study material were used four taxa of Agave L. genus: A. americana
L., A. americana L., A. marginata Hort and A. americana var. medio-paint Trel.
Phenological observations of plant growth and development were performed
according to the standard methodologies [ Technique of phonological observations
in the botanical gardens of the USSR, 1975] (2). Critical review of the collection
is performed according to H. Jacobsen (1).

Results and discussions

During last forty years in the Botanical Garden (I) of ASM an impressive
collection of Agavaceae family (Agave L.) species, which includes 35 taxa. Plants
originated from the desert and subarid regions of Mexico as well as from the
islands of Caribbean region, Central America and the southern parts of USA. For
many years for outdoor landscape decoration for the warm seasons of the year
in the Botanical Garden (I) of ASM were used 4. americana and its varieties: A.
a. var. medio- picra and A. a. var. marginata, as a solitary plant in the Japanese
Garden, and as in composition with other species of succulent plants in rocarium.
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Up to present day this species and its varieties have not achieved generative
phase in the greenhouse conditions of Botanical Garden, but annually mature
plants form a sufficient number of suckers, which subsequently develops young
plants that can be planted outdoor in the 2™ year. Agave species and cultivars in
the climatic conditions of warm period in the Republic of Moldova resists well,
being exposed to sunny places.

Conclusions

1. Botanical Garden (Institute) of ASM possesses a collection of the Agavaceae
family plants created over about 40 years, which currently comprises 35 taxa.

2. We consider it appropriate to recommend for landscaping in open ground
during the warm period in the Republic of Moldova the species 4. americana and
its varieties, as well as some other species such as: A. ferdinandi-regis Bgr., A.
ferox C. Koch, A. filifera Salm etc, which presents a vast variety of leave rosettes,
leave shapes and colours.

3. The Agave collection of Botanical Garden (Institute) of ASM can be used
for enhance and renewal of the range of plants used for landscaping Botanical
Garden and in the Republic of Moldova.
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INDOOR PLANTS CULTIVATED IN BOTANICAL GARDEN
IASSY USED IN TRADITIONAL MEDICINE

Ifirim C.

,,Alexandru loan Cuza” University of lasi - Romania, ,, Anastasie Fatu”
Botanical Garden

Introduction

A Botanical Garden’s mission of conservation of plant diversity must reflect
both on spontaneous and exotic flora. Botanic gardens are cultivating diverse
collections of plants, but historically, medicinal plants collections are the cradle
of this kind of institution. Each individual plant from this category represents a
strategic reserve that may proove usefull at any time. The effective utilisation of
these collections for conservation, is dependent on the adoptation of improved
professional standards in documentation and genetic management.

Material and methods

The material is represented by the plant collections from the Greenhouses
of the Botanical Garden from Iasi, collections that comprise approximately 2000
taxa, of wich 87 have applications in traditional medicine. The individuals included
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in this categories are carefully studied, in order to observe different aspects of
their reproduction in controlled conditions and to accumulate experience in their
agrotechnology.

The botanical classification is due to the current works in the field and the
medicinal use of the plants are taken from classical and recent works.

Results and discussions

Taxa with medicinal uses come from different areas of the world and belongs
at 40 botanical families, most of them are angiosperms. Only two taxa are ferns
and five taxa belongs to gymnosperms group. Some of them are very important
because are listed on IUCN red List and 15 of them are recommended by BGCI to
take more attention. The protection of some of the plants presented in this paper is
due to the internal or external laws produced in the recent years.

The plants of the collection are constantly observed; peculiarities of their
growth, development and reproduction in the period of their vegetation are studied.
It has been found that the species wich grew poorly and appeared endangered in
natural forest conditios may grow well under cultivated conditions.

Conclusions

As a result of our analysis we noticed that in the Greenhouses of Botanical
Garden from lasi are hold 87 plant species of medicinal interest, grown in controlled
conditions. Some of them are protected by international law and convention.
Through adequate growing agrotehniques we have in view the multiplication of
these taxa in order to provide a sufficient fund that will allow carrying on research
activities or utilisation in the international exchange of botanical material.
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PECULIARITIES OF ENERGY PLANTATION FORMING IN
RIGHT-BANK FOREST-STEPPE OF UKRAINE

Ishchuk L.P.
Bila Tserkva National Agrarian University, Ukraine
Introduction

In Ukraine phyto-energetic may become an upcoming trend of agricultural
development. To achieve this we have the soil and climatic conditions to grow
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crops with high vegetative mass in large quantities. The development of bio energy
technologies will reduce Ukraine’s dependence on importing energy resources,
improve energy security on account of energy supply by using local renewable
resources, create a significant number of new workplaces, and will make a significant
contribution to the improvement of the environmental situation. Leading woody
energy plants in Europe are willows. Therefore, the technologies of growing and use
of Swedish energy willow bio fuels are extensively studied in Ukraine.

Material and methods

Regulatory support of energy willow crops in Ukraine is the Law of Ukraine Ne
555-1V «On Alternative Energy Sources», dated 21.10.2008, the Law of Ukraine
No 1391-XIV «On Alternative Kinds of Fuelsy», dated 21.05.2009, the Law of
Ukraine Ne 411-IV «On Seeds and Planting Material», dated 09.12.2010. The cost
of energy plantations forming and operating is calculated on the basis of existing
standards of Ukrainian forestry, time and fuel consumption (Recommendations for
growing technology, 1992; Rate of production and standards of fuel consumption,
2007, Rate of production of forest cultivation, forest-protection and fire-prevention
work, 2007).

Results and discussions

The notion «energy willow» includes several species of fast-growing willows.
The most popular is basket willow (Salix viminalis L.). Autochthonous marsh
elders also have energetic properties, including Salix acutifolia Willd., S. triandra
L., S. purpurea L. with phytomass growth of 1,0-2,0 per year. These are the
species with sparse areal, major reserve stocks and broad ecological range. Such
plantations are created in order to get biomass, which is used to produce ethanol,
butanol and biogas and biogas and solid biofuel processed to briquettes and pellets.
Let us consider the calculation and analysis plan for creation of willow bio energy
plantation in Ukraine. For our calculations we take one hectare of land, excluded
from agricultural use, where the energy willow plantation will be formed. The
planting material is annual cuttings of 20 cm, the planting scheme is as follows:
row-spacing — 75 cm, distance in a row — 33 cm, the requisite quantity of cuttings
per hectare is 40 000. As biomass is stored up usually after 3 years, the expenses are
also counted for years.

Conclusions

Thus, the estimate for the forming of energy willow plantation before the
first growth is 20155 UAH. As a result of incurred expenses, we are able to get
22 tons per hectare every three year within 25-30 years. Stocking up the cuttings
for planting over the area of 5-7 ha is also possible. Thus, the development of
bio energy plantations for fast-growing wood will solve a number of economic,
environmental and social issues of today. Using the resource potential of Ukraine
completely, that is agricultural land afforestation, gives an opportunity to get the
renewable energy source as biomass. New technologies of biomass conversion
and its use in the energy industry of Ukraine offer the ability to create energy-
independent country.
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(PUCCINIA HORIANA HENN.) - OF DISEASE
CHRYSANTHEMUM

Kleshnina Ludmila, Gargalik Svetlana
Botanic Garden (Institute) of the ASM

Introduction

After a phytopathological analysis 2004, has established that in infectious
patterns (samples) is revealed the white rust of chrysanthemums disease, which
is the pathogene of fungus Puccinia horiana Henn. Alfer ten years the disease
has been identified for the collection of the Botanical Garden chrysanthemums.
The disease is the subject of external quarantine. Chrysanthemums are the only
host, especially the florists’ cultivars, widely cultivated in glasshouses in the
EPPO region. Chrysanthemums white rust is an autoecious (aboriginal) species
of pathogene for Japan and China, from where it was spread to Asia, South
Africa, and Europe. As follows from the data in the literature, the white rust on
chrysanthemums is wide spread in Poland, France, Italy, Israel, China, Japan,
etc. Epiphytotic disease progression was noted in the greenhouses in England,
Denmark, and France [1].

Material and methods

Infectious material was obtained from the greenhouses of the private farming,
village of Yaloveni, engaged in cultivation of chrysanthemums and diseased plants
from the collection of the Botanical Gardens. The initial planting material was
imported from Poland. Investigations were carried out only in the conditions
of mycological box and after finalization the work the specimens were totally
destroyed, used tools and utensils were washed and sterilized. Determination of
the fungal pathogene of the disease was performed by morphological characters of
spores (shape, size, color) according to special methods.

Results and discussions

The first symptoms appeared on young leaves. On the top of the leaf reveals
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small pale yellow spots. The symptoms at this stage remind signs of disturbance of
mineral nutrition. However, in case of infection Puccinia horiana, occurs rapidly
the modification of symptoms. Chrysanthemum white rust is extremely difficult
and costly to eradicate. The intensification of chrysanthemum production, with
high plant densities in humid glasshouses, provides an ideal environment for the
fungus. Chrysanthemum white rust is extremely difficult and costly to eradicate.
The intensification of chrysanthemum production, with high plant densities in
humid glasshouses, provides an ideal environment for the fungus. The fungus can
be positively identified on the basis of symptoms and morphological features. In
the case of weak degree of affection on the spots are formed single pustules up to 5
mm, at a strong degree of affection are numbered hundreds of small pustules on the
leaf. The first symptoms appeared on young leaves. On the top of the leaf reveals
small pale yellow spots. The symptoms at this stage remind signs of disturbance of
mineral nutrition. The agent of chrysanthemums white rust is the fungus Puccinia
horiana, highly specialized haustoria and it has no intermediate host. Stage of
uredospores is absent, the infection occurs from basidiospores.

Conclusions

Planting material of chrysanthemums, 2004 imported from abroad, demands
the strict quarantine inspection. It was established that the pathogene was
introduced initially by planting varieties of chrysanthemums Reagan purchased
in Poland. Alfer ten years the disease has been identified for the collection of the
Botanical Garden chrysanthemums.
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PHYTOPATHOLOGIC ESTIMATION OF COTTON INTRA-
AND INTERSPECIFIC HYBRIDS RESISTANCE TO FUNGI
VERTICILLIUM DAHLIAE KLEBAHN

Mammadova N. Kh., Shikhli H. M.

Institute of Genetics Resources of the Azerbaijan National Academy of
Sciences

Introduction

One of the most dangerous diseases of cotton is wilt. This disease is caused by
fungi Verticillium dahliae Klebahn, which concerns to imperfect fungies. The objective
of this study was to assess the tolerance level of some cotton varieties (G.hirsutum L.
and G.barbadence 1.) against Verticillium wilt (Verticillium dahliae Kleb.) disease.
They study was carried out at Absheron EB of Azerbaijan (1, 2).

Material and methods

We studied resistance to wilt varieties of G.hirsutum L. and G.barbadense L.
cotton species. The phitopathologic estimation of cotton varieties resistance was
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carried out on an artificial — infectious background by Vaytenoks metod on a five-
ball scale. Symptom of disease is appearens of yellowish round and angular spots
on leaves (3).

Results and discussions

Researches of immunity and also selection of a cotton is conducted concerning
the most harmful diseases. One of the most dangerous diseases of cotton is wilt.

This disease is caused by fungi Verticillium dahliae Klebahn, which concerns
to imperfect fungies. The objective of this study was to assess the tolerance level
of some cotton varieties (G.hirsutum L. and G.barbadence L.) against Verticillium
wilt (Verticillium dahliae Kleb.) disease. They study was carried out at Absheron
EB of Azerbaijan.

As can be seen from the table the estimation of cotton varieties resistance
has shown different sensitivity of crops to diseases which has allowed to reveal
the most resistant to this one. On the results of our data of the varieties of the
G.barbadense L. cotton species turned out more resistant to this disease. Amount
and per centage of sensitive to wilt varieties at G.hirsutum L. species fivefold
exceeded than varieties of G.barbadense L. cotton species id est these made
accordingly — 22,9% and 4,0%. The per centage of immune varieties at this
cotton species equalled accordingly — 20,0% and 4,3%. The most resistant ones
Gandja-97, AP-391, Pima-5-1, Gandja-102, RAM-35, S-6040, Ash.-24, C-6029,
Ap-376, L-2637, AP-369, Ap-368, Tura-45 APB, Sapel-12.

The phytopathological estimation of wilt resistance in cotton varieties
belonged to G.hirsutum L. and G.barbadense L. species on an artificial infectious
background was carried out. As a result of research resistant and tolerant cotton
varieties to pathogen were determined.

Conclusions

According to the above-stated one can make conclusion, that the G.barbadense
L. cotton varieties are more resistant to wilt, that the varieties of G.hirsutum L.
cotton species. These hybrids can be used in selection as donors of resistance to
this disease.
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CONIFEROUS INTRODUCTION IN ARBORETUM NAS OF
AZERBAIJAN AND USE IN LANDSCAPE DESIGN

Mammadov T.S., Abbasova Z.Q.

Mardakan arboretum of National Academy Sciences of Azerbaijan

Introduction

Last years the has been developed new assortment of decorative plants for
green building of republic which distinguish with high-decorative qualities, hardy
in our conditions. By means of decorative plants is possible to create various
landscape compositions, as leaf-bearing decorative and coniferous. The coniferous
trees and bushes get the increasing popularity in modern greenery design (1).

Material and methods

For number of the years in dendrary are introducted more than 60 species and
15 forms of coniferous plants which belong to 14 sorts and 9 families. The basic
volume is made by species Pinus L. (17,5 %), Juniperus L. (16 %), Chamaecyparis
Spach. (14,5 %), Cupressus L. (9,3 %). We study the bioecological features,
decorative and ways of adaptation of these species to establish their perspectivity
in the conditions of Absheron on purpose to use in landscape design (2,3).

Results and discussions

Long-term research have shown that the basic coniferous plants well grow
and develop in dry subtropical conditions of Absheron. These species are from
sorts: Chamaecyparis Spach., Cupressus L., Juniperus L., Thuja (L.) Tourn., Pinus
L., Taxus L. The species from sorts Picea Dietz. grows very weak. For creation
interesting and durable compositions are necessary for using decorative coniferous
which distinguish the form of the crone and needles colouring (Chamaecyparis
optusa Sieb.et Zuss. f."aurea”, Juniperus virginiana L. f.”glauca”, Thuja
occidentalis L. f “aureo-variegata”, Pinus pumilio (Pall.) Regel f "mugo”).

In the dendrary the last years was introducted new species and forms:
Araucariya araucana C.Koch., Cunninghamia lanceolata Lamb., Juniperus
depressa Stev., Microbiota decussata Kom., Picea orientalis Link. f. aureo-
spicaba”, Taxus baccata L. f- "festigiata”, Cycas revoluta Thunb. etc.

For border creation is possible to use dwarfish species and forms coniferous:
Juniperus chinensis L., J.sabina L., Thuja occidentalis L.f. "compacta” etc.

All species and forms have been located on systematiko - landscape by
principles and it is the basic genofund of dendrary.

Conclusions

The results research gives us possibilities to use in greenery of Absheron high-
decorative species and forms of coniferous plants ( Chamaecyparis Spach., Thuja
occidentalis L., Cycas revoluta Thunb., Cupressus arizonica Greene, Cryptomeria
Japonica Don., Juniperus polycarpos C.Koch.,) etc.
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THE COMPLEX RESEARCH OF INTRODUCTION PLANTS OF
NYMPHAEA GIGANTEA HOOK.

Mazur T.P, Nuzhyna N.V., Didukh A.Ya.

The Botanical Garden named after O. V. Fomin
of NSC “Institute of biology” of Taras Shevchenko National University of Kyiv,
Ukraine

Introduction

Among the floral biodiversity the water plants and their groups get the most
anthropogenic influence and disappear because they are rather sensitive indicators
of the condition of aquatic environment. That is why most of them are included
to the “Red lists” or “Red books” of the different regions of the world. One of the
ways of protecting the plants of Nymphaea L genus is their introduction in the
greenhouse and open soil conditions. The important stage for positive results is a
complex studying of bioecological pecularities of the species and their ontogenesis
in conditions of ex situ.

Material and methods

the object of our researches was Nymphaea gigantea Hook (plant) taken
from the collection of the Botanical garden named after O.V. Fomina. For more
close studying the plants of this genus the methotology of modeling the control
conditions of existence (similar to natural conditions) in artificial ponds in
greenhouse conditions of the Botanical garden was used. The systematic analysis
of the members of the family was carried out. The biomorphologial peculiarities of
this plant were described. The periods of ontomorphogenesis were studied.

For anatomical studies the leaves, floating on the water surface, of N. gigantea
were used and collected in the phase of 2-3 days after opening. The samples were
fixed by Chamberlain. They were embedded in gelatin by the standard method and
were made leaf cross-sections (a 10-15 microns thick) by the freezing microtome.
The sections were stained with safranin. Also, the maceration of leaves for studying
the structures of epidermis of the adaxial and abaxial leaf surfaces was performed.
The microscopic measurements were carried out using a eyepiece-micrometer on
microscope XSP-146TR. The obtained data were statistically processed with the
program Statistica 6 on P <0.05 confidence level. The pictures were taken by the
digital camera Canon Power Shot A630.

Results and discussions

According to the complex researches the development of N. gigantea in
greenhouse conditions continues during the last 8-10 years. It takes 3-4 years
of development from sprouting seeds to flowering plants. After that a phase of
flowering and fruit bearing begins that lasts for 5-6 months. For the next 2-3 years
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the plant continues its flowering and bearing fruit. During the next two years the
plant continues its flowering but less abundantly. It was established that the flower
of N. gigantea isn’t airhaic, the existence in its structure of platens, on which the
sepals, petals, anthers and a pistil are accommodated, proves that fact. N. gigantea
is included to a tuberous biomorphological structure.

It was established, that the leaves of N. gigantea plant have specific anatomical
features. Except an expressed aerenhim with single asterosclereids and hydropots
in abaxial surfaces, the existence of large intercellular spaces filled with air in
palisade mesophyll was founded. The heterophylia is observed on a morphological
level annually after relative rest period.

Conclusions

According to the complex researches the development of N. gigantea in
greenhouse conditions continues during the last 8-10 years.

N. gigantea is included into tuberous biomorphological structure. It was
established, that the leaves of the plants N. gigantea have specific anatomical
features.

Bibliography

1. bounapues A. C. lkana yeemos / A. C. bonmapues. — M.; JI.: U3n-Bo AH CCCP,
1954. - 27 c.

2. BacuneeB A. E. Fomanuxa. Anamomust u mopgonocus pacmenuii / A. E. Bacu-
mweB, H. C. Boponun, A. I'. EneneBckuid, T. . Cepebpsxopa. — M.: [Ipocsemenue, 1978.
—478 c.

3. XKykoBa JI. A. Oumoeenes u yukavi 6ocnpousgedenusi pacmenuii / JI. A. XKyko-
Ba // XKypnain obmectBa Ononoruu. — M. — 1983. — T. 44, Ne 3. — C. 361-374.

4. Kemn6en . X. bomanuueckue nanowagpmer semnozo wapa / J1. X. Kemnoen. — M.
Huoctp. nureparypa, 1948. — 439 c.

5. JIeBoBuy M. U. €remenmur 600020 pescuma pek 3emuozo wapa /| M. WU. JIbBo-
Buu // Tp. HayuH.-uccien. yupexaenuii ['napomerciyxOsbl. [uaponorus cymm. — M, 1945.
— Cep. 4. — Bpin. 18. — C. 244-250.

6. Mazyp T. Il. Oumocenes ma bioexonoeiuni ocobnueocmi Nymphaea gigantea
Hook. / T.T1. Masyp // Iutponyxuist pocius. — K.: Hayk. nymka, 1999. — Ne 3-4. — C. 66-71.

7. PadotHOB T. A. JKusnenuwiil Yuxi MHO2ONEMHUX MPAGSHUCTIBIX PACMEHULL  JY20-
svix yerosax /| T. A. PaborHoB // Tpynst bot. ma-ta AH CCCP. Cep. 3. I'eo6oTanuka. — JI.,
1950. — B 6. — C. 7-204.

8. CepeobpsikoB U. I. JKusnennvie hopmul evicuiux pacmenuii u ux uzyuenue | . T. Ce-
pebpsixos // [Toneas reoboranuka. — M.; JI.: 3n-Bo AH CCCP, 1964. —T. 3. — C. 146-208.

9. Taxramxsia A. JI. Cucmema maenonuogpumos / A. J1. Taxramxsn. — JI.: Hayxka, 1987.
—-439c.

10. Taxramksa A. JI. @ropucmuueckue ooracmu 3emau / A. JI. Taxramxsa. — J1.,
1978. — 247 c.

11. Brummitt R. K. Vascular plant families and genera / R. K. Brummitt. — London:
R.B.G. Kew, 1992. — 732 p.

12. Hejny S. Uber die Bedeutung der Schwankungen des Wasserspiegels for
die Charakteristik der Makropyten Gesellschgaften in den mitteleuropoischen
Gewassern / S. Hejny. — Preslia, 1962. — 34. — Ne 4. — S. 359-367.

13. Hejny S. The dynamic characteristic of littoral vegetation with respect to changers
of water level | S. Hejny // Hydrobiologia. — Bucuresti, 1971. — 12. — P. 71-85.

14. Henkel F. Das Buch der Seerosen | F. Henkel, F. Rehnelt, L. Dittman. — Darmstadt:
Garienarchitekt, 1907. — 158 s.

100



APIACEAE SPECIES CULTIVATED ALONG WITH CLARY
SAGE (SALVIASCLAREAL.)

Musteatsa G., Rosca Nina, Baranova Natalia

Institute of Genetics, Physiology and Plants Protection of the ASM

Introduction

In Republic of Moldova the sage is cultivated on industrial areas around
3000ha (1).

All cultivated varieties form the main harvest of raw materials in the second
year of vegetation. Usually, in the first year of vegetation clary sage is not
blooming or insignificant productions rarely form. Also, for maintaining crops
without weeds, a large number of manual and mechanized labors are needed or it
is necessary to apply 2-3 expensive herbicides. As efficient method was proposed
clary sage association with other species that would achieve significant production
and justify care costs in the first year of vegetation (2, 3).

As associated varieties were selected annual crops like: sweet fennel and dill,
which are and aromatic plants as well. The effectiveness of these combinations of
crops has been the subject of studies in 2011-2013 years.

Material and methods

Researches had been carried out on a carbonate black earth with humus
content 2.7% in the 0-20 cm layer. Dacia-50 sage variety was sown late in the
autumn to distance between the rows about 70 cm and seed norm being 10 kg/ha.

Sweet fennel origin Italy and” Comun” variety dill were seeded joined the
ranks of clary sage at distance of 10-15 cm, forming bands with two rows.

Sweet fennel was sown in early spring-time 10-12 kg/ha, and dill was sown in
spring (2011) or in autumn along with clary sage (2012 and 2013).

Crops were maintained weeds free by mechanical breaking 2-3 times between
bands and manual breaking on rows.

Results and discussions

Researches has shown that clary sage control cultures has achieved an average
production of 0.8 t/ha of raw material and only 1.3 kg/ha of volatile oil, which can
be neglected.

Fennel as attendant culture showed a production of 4.9 t/ha of raw material
and 29 kg/ha of volatile oil.

The early spring sown dill assure 5.3 t/ha of raw plant raw material and 47 kg/
ha of volatile oil, that is an advantageous embodiment.

Dill sown in early winter with clary sage largely loses the germination of field
and do not provide the necessary density of plants. This leads to reduction of raw
material harvest to 1.2 — 1.8 t/ha (2012-2013 years).

Attendant crops do not negatively affect clary sage growth and development
in the first year of vegetation. Therefore the clary sage associated with dill and
fennel in the second year of vegetation gave aromatic raw material equal to that of
the control culture, respectively 10.2 and 10.3 t/ha.
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Volatile oil production in cultures variants of clary sage associated with fennel
and dill is higher than at control culture, respectively 19.2-19.4 kg/ha and 18 kg/
ha at control.

Conclusions

Thus, it was shown that clary sage cultivation with varieties of Apiaceae family
has perspective of application in practice. Dill and fennel partially shaded clary sage
and weeds stopping them from growing. This ensures a real production of associated
varieties as a reward for clary sage care spending. The attendant of clary sage with
Apiaceae varieties is favorable also because all agrogenesis components, as: sage,
dill and fennel, are selective and tolerant to preemergent application of herbicide
Prometrex (4.0 kg/ha), which may control the weeds growth.
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PECULIARITIES OF PROPAGATING THE PRINSEPIA
SINENSIS (OLIV.) KOM SPECIES

Palancean A., Elisaveta Onica, Rosca 1.

Botanical Garden (Institute) of the ASM

Introduction

In relation to climate changing, hazardous degradation processes of vegetation,
and worsening the conditions for existence of plant species have been identified
— for this reason, it is need, to mobilizing and preserving the biodiversity within
continuity. Landscape gardening in urban localities and rural areas has a landscape,
sanogenous, and economic competence. For landscape gardening of decorative
and qualitative planting material is needed, more superior to the existing one, with
early flowering period and long duration. For this reason the P. sinensis species
study of propagating peculiarities we has been proposed, having the target of it
cultivation and implementation in landscape gardening.

Material and methods

As biological experimental material P. sinensis species were served. Is a
deciduous dense shrub with arching spiny branches. Spring brings yellow flowers.
Possess red cherry-like fruit. Plants prefer well-drained soil and ful sun, extremely
hardy and drought tolerant. Used as hedge.

Results and discussions

Yellow Prinsepia early at the same time as foliage flourishes when during 10
days the air temperature is more than 5° C. Fruits is maturing in September-October.
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Freshly peeled seeds were selected in three groups as follows: a part of seeds for
preserving and stratifying, the second one — 48 hours in distilled water, the third
— exposed in 0,01mg/l de KMnO, solution. The treated seeds into the soil well
loosened in open ground in late October were incorporated. It was established that
treated seeds have higher germination (75%) than untreated (50%). The stratified
seeds over 150-180 days at the temperature 0-5° C and sown in spring had lower
germination (30-45%). The seed germination percentage depends on the period of
incorporation in soil and of the climate conditions in which the mother plants were
developed. The seeds harvested in the drought 2012 had a germination of 20%.

Prinsepia is propagated by ligniferous cuttings, sampled in late fall or in early
spring and conserved in refrigerators or cold seedbeds in plastic bags. The cuttings
are taken from the middle of annual shoots, then in seedbeds cold are planted. The
optimal variant for obtaining planting material with minimal costs is that of woody
cuttings treatment with solutions of 0.01% heteroauxin for 16 hours and planted
in cold seedbeds in late spring, avoiding the danger of spring low temperatures
has been established. The rhizogenesis percentage of woody cuttings depends on
climatic conditions and of technology throughout the period of vegetation.

Conclusion

P sinensis is propagated by generative and vegetative way and can be
successfully implemented in landscaping. P. sinensis species seeds germination
percentage depends on many objective and subjective factors it was established.
A decisive role belongs to the climatic conditions during flowering and growth
periods, also of fruits maturation, seed quality, seed conservation conditions,
substrate or the germinating bed where the seeds were incorporated, accept the
technology during the whole period of vegetation — from the incorporation the
seeds in necessary substratum, until transplanting seedlings in the open field.
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NEW CULTIVAR MULTIPLICATION OF WEIGELA FLORIDA
(BGE.) A. DC. IN THE REPUBLIC OF MOLDOVA

Palancean A., Rosca 1., Elisaveta Onica
Botanical Garden (Institute) of the ASM
Introduction
The environmental status of our country mobilizes us in creating green areas
with a high landscaping level, a rich assortment of ornamental woody plants,

resistant to biotic and abiotic factors. The decorativeness of present species
and cultivars, their implementation perspective in landscape arrangement in the
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scientific literature is described [1, 2]. The new form possess a high decorativeness
level, are drought and frost resistance, has a good growth on rich and light soils.
Plants do not prefers special maintenance and sustain urban conditions. Species
and cultivars are ornamental and distinguish by the lengthy period of flowering,
attractive vivid colors of flowers and leaves.

Material and methods

As a biological experimental material the annual shoots of this form, lignified
cuttings — in March-April and semi-lignified one — in July-August were prepared.
The obtained cuttings with solution 0f 0,01% de KMnO, and heteroauxin according
the method were treated [3].

Results and discussions

The heteroauxin solution had a greater impact than KMnO, one over the
process of cuttings semi-lignified rhizogenesis, especially on their one nr 2
("Variegata') form we established. The stimulators impact of rhizogenesis also
during growth process of rooted cuttings, especially root number (5-6 per/unit)
and the number of roots and greater root length (7-8 cm) was revealed (Table).

Table
Heteroauxin impact on the rhizogenesis process stems cuttings
at the form (cultivar) of flowering weigela
Lignified cuttings | Semi-lignified cuttings
Rooting percentage, %
Species, form | Cuttings 0,01% 0,01%
control heteroauxin | control | heteroauxin
(16 hours) (8 hours)
Weigela 50 20 40 35 60
Weigela 1 50 25 45 40 65
Weigela 2
(,Vafiegata,) 50 30 50 45 65
Conclusions

Asaresult of multiplication by lignified and semi-lignified cuttings, genetically
and uniformly material, so vigorous plantlets which possess the properties and
qualities of the mother plants was obtained.

The process of rooting cuttings depends on many factors: quality of cuttings
and of the substrate, the conditions for maternal plants growth and development,
the shoots until the cuttings (graftage), respecting the optimal terms of cuttings
and of technology during cuttings, the density of cuttings in the in seedbeds etc.

A very important role plays correctly sampling of cuttings and strictly
respecting of the technology. Heteroauxin is the optimal variant for semi-lignified
cuttings at 1 and 2 forms was established.
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THERAPEUTIC IMPORTANCE AND THE INFLUENCE OF
SOWING DENSITY ON SOME PRODUCTIVITY ELEMENTS
TO OAT (AVENA SATIVA)SPECIES IN A.R.D.S. SECUIENI
CLIMATIC CONDITIONS

Pomohaci T., Naie Margareta, Pochiscanu Simona, Mirzan Oana

Agricultural Research — Development Station Secuieni, Romania

Introduction

Oats is one of the most important cereal, being known since the fourth century
B.C., as an exceptional energizing for the cold and wet season (Mogarzan Agldita,
2004). Oats production has continuously decreased, whereas the demand for oats
as a human food has increased because of its dietary benefits of the whole grain and
B-glucan content (Buerstmayr et al., 2007). Currently, it is widely used as a flakes,
which are more digestible and tastier than those of barley, being recommended
especially for: hypothyroidism, sterility and impotence adjunct, sensitivity to cold,
sand gallbladder and kidneys, reduce the cholesterol, regulate the activity of heart
and helps digestion (Ciuculin V. 2006).

Material and methods

This paper intends to realize some researches about the influence of seeding
density and distance between rows on the number of grains in the panicle, panicle
weight and 1000 grain weight at the oat species (Avena sativa). In the spring of
2013, within the ARDS Secuieni, on a typical cambic chernozem, was established
an experimental field after the ,,subdivided parcels” method, with random variants,
in three repetitions, which was bi-factorial, AxB type. Factor A is the distance
between rows with three graduations (12.5 cm, 25 cm and 37.5 cm) and factor B is
the sowing density with five graduations for each distance between rows.

Results and discussions

Due to the researches, it has been found the highest values of all three
productivity characters were obtained to the variant with the sowing density of 75
g.s./m? and the distance between the rows of 37.5 cm. The lowest average of the
grain number per panicle was 25.17 and the highest was 32.57 grains. The lowest
panicle weight was 0.68 g and the highest was 1.04 g. The lowest value of 1000
grain weight was 30.28 g and the highest value was 35.20 g. It was observed that
the values of all three productivity elements, are directly proportional with the
distance between rows and inversely proportional to the number of germinable
seeds sown per square meter.

Conclusions

For a better quality seeds of oat, used for human consumption in therapeutic
purposes, it is recommended that the distance between the rows to be at least 25
cm and the sowing density to be reduced, even though the yields obtained will be
relatively lower.
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CLIMATIC PRECONDITIONS AND SPECIFICITY OF
ITRODUCTIONS FOR PROMISING GRAPE VINE CULTIVARS
IN REPUBLIC OF BELARUS

Popoff E.H., Oleshuk E.N.

Central Botanical Garden of National Academy of Sciences of Belarus

Introduction

Viticulture in the Republic of Belarus (RB) is now in its infancy, hereupon
proper Vitis selection work still not developing. Practically all grape wine
cultivars are foreign or in process of introduction, that implicate preliminary
studies of varietal characteristics in planted collections & nurseries of Vitis sp. The
acclimatization advances for assortment (diversification) depends on degrees of
alien crops ecological plasticity and their positive reactions in response to growing
technologies. Scientific foundations for grape wine introduction with regard to
different climatic zones were developed by A.M. Negrul (1938-1965) [1]. The
viticulture possibility is stipulated by sum of active temperatures (SAT) and
duration of vegetation period.

Material and methods

Council of Ministers of the Republic of Belarus from 31.12.2010 No1926
“On State Integrated Programme for Development of potato, vegetable and fruit
growing in 2011-2015” (Council of Ministers release from 22.12.2012 No1193).

Results and discussions

Grape wine propagation in RB proceeds due to implication of climate. On
the global warming background Belarus experiences the gradual widening of
northern Vitis frontier and also boundaries of other heat-lovers (soya, maize,
walnut, apricot) — that was the problem several decades ago. RB situated between
56° & 51° of northern latitude, including three main agroclimatic zones (AZ).
According to academician V.F. Loginov [2], the borders of south- & central- AZ
changed (150 km northward). Along with SAT, the frost-free period increased
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for 12+18 days. The vegetation of plants reaches 120+145 days. The insolation
augments from 3500 MJ/m? (RB north) to 4100 MJ/m? (RB south). Belarus
territory is considered as area of risk farming and pertains to 5-th climatic winter
hardiness zone — WHZ 5, T from -23.3°C to -28.9°C (Heinze and Schreiber,
1984). Note should be taken — Northern viticulture gives some advantages. So,
more durable winter period with low temperature in RB prevents development of
quarantine grape pest phylloxera (Viteus vitifolii). In addition several hazardous
grape diseases (grapevine fanleaf virus, grapevine yellow mosaic virus) are absent
in Belarus. The grape fungal infections (powdery mildew, oidium, gray mold)
are less aggressive due to moderate temperatures of Vitis vegetation period. Thus
number of pesticide treatments are not needed or reduced to prophylaxis.

Conclusions

The Vitis cultivars (cvs) of Russian (Krasa severa, Cosmonaut, Cosmos, Agat
donskoi), and Baltic (Zilga, Supaga) selection are already zoned (regionalized)
in RB. The cvs: Bianca, Kristall, Platovskij, Augusta, Regent, also hardy cvs:
(S 675, Maréchal Foch — neukryvnyh) are now on-stream in the state variety trials
because they are worth-while for local viticulture —disease resistant endowed
with biological plasticity. New complex-resistant varieties of grapes were created
during last decades using the some Franco-American cvs crossed with V. vinifera.
These interspecies hybrids are next best (compared with traditional European that
one’s). The reliable hardy cvs of American selection (e.g. Adalmiina, Prairie Star
etc.) correspond most valuable for Belarus, as well breeding new items: Briana,
Marquette, Frontenac Gris, Somerset Seedless [3]. All of them characterized by
high resistance to cold and can be grown in RB without winter shelter (at minimal
needed pesticides treatment) — excellent opportunity for development in Belarus
the organic (ecological-friendly) viticulture.
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RARE SPECIES OF THE GENUS PAEONIA L. UNDER
INTRODUCTION IN BASHKORTOSTAN

Reut A.A., Mironova L.N.

Federal State Institution of Science Botanical Garden-Institute, Ufa Scientific
Center, Russian Academy of Sciences

Introduction
Peonies have appeared on our planet as scientists assume, during the
cretaceous period. In A.L.Tahtadzhjana’s opinion (1980) is an ancient deadlock
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branch of evolution with the extremely imperfect device of reproduction (slow
development seedlings, long formation of kidneys of renewal, absence of annual
forms). Therefore peonies demand careful studying and protection. Till our time
family Paconiaceae was kept as monotypic with the only genus Paconia.

The majority of peonies have food and decorative value, are good bee
plants. But they represent the greatest interest as the herbs including in official
medical practice. The growing requirement for raw material cannot be satisfied
only with resources of natural flora. With the purpose of preservation of a gene
pool of rare species of a peony and creation of additional sources of medicinal
raw material it is carried out introduction studying of their biological features for
introduction to culture and creation of artificial plantations in a forest-steppe zone
of Bashkortostan.

Material and methods

As objects of researches 4 species of a peony of a collection of Botanical garden
- institute of the Ufa center of science of the RAS are used: Paeonia anomala L. -
it is included in the Red book of Republic Bashkortostan (2001), it is related to a
category 1 - a kind which is taking place under threat of disappearance; P. hybrida
Pall. — endemic of Altai, recently found out in territory Republic of Bashkortostan,
it is offered for inclusion in the Red book of the Russian Federation; P. tenuifolia
L. - it is included in the Red book of the USSR (1984); P. wittmanniana Hartwiss
ex Lindl. - endemic of Caucasus, it is included in the Red book of the USSR
(1984).

Studies were carried out on plots of the collection section peonies laboratory
of introduction and selection of flower plants Botanical Garden-Institute, Ufa
Science. Agricultural activities include weeding, hoeing, watering as needed.

Study of decorative and economically useful features carried out in the open
ground on the “Methodology state strain testing decorative cultures” (1960).
Study of the seasonal rhythm of plants was carried out according to the standard
procedure in the botanical gardens of phenological observations (1972). Seed
production was calculated by the method of I.V. Vaynagy (1974).

Results and discussions

On the basis of Botanical garden - institute in 2011-2013 are created queen
cell and seed plantations of the given specific peonies. Works on them introduction
to studying are started. It is shown, that in conditions of culture P. anomala, P.
hybrida, P. tenuifolia, P. wittmanniana are characterized by high stability, surpass
wild-growing individuals on the majority morphometrical parameters and seed
efficiency. Besides P. anomala and P. tenuifolia are capable to self-moving by
seeds.

In 2011, the first results were obtained. The field seed germination P. anomala
reached - 38%, P. hybrida - 47%, i.e. was sufficiently high.

In spring 2012, in P. anomala rose further 15 - 23% of the seeds, in P. hybrida
new shoots were observed. Thus, the period of seed germination depends on the
specific features of peons.
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It is revealed positive exogenous influence of synthetic regulators of growth
(heteroauxin, kresacin, TD-2, TD-5) on intensity of germination of seeds P
anomala (increase of germination in 1.3-1.6 times). Recommendations on use
physiological active substance in field conditions are developed.

Conclusions

The received results will allow solving successfully a problem of preservation
of rare and valuable genotypes of a peony in conditions of culture, to expand a
raw-material base, to reduce terms of reception of a mass landing material, and
also to reveal alternative sources of medicinal raw material.

THE SHARE OF MORPHOLOGICAL ELEMENTS OF THE
HARVESTIN THE PRODUCTION OF HYSSOPESSENTIAL OIL

Rosca Nina, Musteatsa G., Baranova Natalia, Timciuc C.,
Vornicu Zinaida, Jelezneac Tamara

Institute of Genetics, Physiology and Plant Protection of the ASM

Introduction

In Republic of Moldova,the hyssopwas introducedin culturein the70-80
years of the XX-th century. In our region, the hyssop iscultivated especially
for obtainingessential oilfromfreshly harvestedplants. Actually, inthe Republic
of Moldovathe hyssopoccupiesof approx200ha (1).Proceeding from thefact
thatthe producersincrease theareas occupied bythe hyssop,the need has arisenof
determiningthe optimalharvestperiod,the correlation ofmorphological elementsin
the raw material, the content and the volatile oil production, including the share of
morphological elements of the harvest in the production of standard volatile oil.

Material and methods

the researches atlnstitute of Genetics, PhysiologyandPlant Protection of
ASM on ordinarychernozemsoil wereperformed. The samples fordetermination
ofbiomassaccumulationdynamicswere harvestedmanually. Volatile oil content in
the raw material according to Ginsberg’ micromethod was determined (2).

Results and discussions

the highest productionof hyssop raw materialis in the seed formationstage
it was found. The morphological elements which constitute the hyssop harvest
are the leaves, annualshootsandinflorescences. Inbudsphase the main components
of the harvest are the leavesand annual shoots,their sharebeing44.3and47.6%
respectively. Fromstagetostage,the share ofthetotal organs masschange and during
floweringperiodthe componentsratiois1:1:1.

Aswas mentioned, the bestproductionof raw materialisduringseed formation,
and is19,14t/ ha(Table).
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Table
Values components of raw materialshyssop production

Including the organs
. Total,average .
Indices leaves annual | inflorescences
sample
shots

Yield, t /ha 19,14 5,14 6,97 7,03

Volatile oil content, % 0,304 0,211 - 0,468
Essential oil production, kg/ha | 58,2 10,8 - 32,9

The share ofthe leavesofthe crop is5,14t/ha 0r26.9% of the annual shoots6,97t/
ha 0r36,4% and of theinflorescences7,03t/ha 0r36,7% of the total weight.

Volatileoil contentin the sampleaverage is0,304%, 0,211% in the
leaves, in theinflorescences0,468% but annualshootscontainonly tracesof
volatile oil. Essentialoilof the leavesproductionisequal tol10,8kg/ha, from
theinflorescences—32,9 kg/ha. So,for the production ofthe hyssop essential
oiloptimal harvestperiodwillbe wheninflorescencesshareinthe total massis the
biggestbecauseandvolatile oil contentishighestininflorescences.

Conclusions

1. The optimal period of hyssop harvestfor the essential oilproduction isseed
formationphase.

2. Thehyssop annualshootsdoesn’t containessential oil,that is why their share
inthe essential oilproductionconstitutezero has been established.

3. Atinflorescencesof the essential oilcontentisfrom0,468% and only 0,211%
in theleaves,the productionof essential oilfrom leaves andinflorescencesis 10,2and
32,9kg /ha, respectively.

4. The highest shareboth inproductionof raw materials,and that of thevolatile

oilbelongs to theinflorescences has been confirmed.
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SEED FORMATION IN TORREYA GRANDIS FORTUNE EX
LINDL. INTRODUCTED TO THE SOUTHERN COAST OF
CRIMEA

Ruguzova Anna

Nikitsky Botanical Gardens — National Scientific Centre of the National Academy
of Agrarian Sciences of Ukraine

Introduction

Plants’ introduction is a very important part of botanical investigations. But
if firstly the main task was simply to grow plants in the new conditions, now
more attention is paid to the creation of the so called “introductive populations”.
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For creation of viable populations we need plantings from seeds have been
formed in the new growing conditions. At the same time seed formation is a very
complex process that includes number of stages and for many plants especially
gymnosperms it is long in time. Investigations of many species have shown that
embryological processes controlled not only with the organism’s features but they
are also under control of the environmental factors. Thus the studies of plants
sexual reproduction in the new growth conditions from one hand let us to decide
a practical problem of vital seeds obtaining and from the other hand give us more
information about adaptive potential of plant species.

Material and methods

Torreya grandis Fortune ex Lindl. is a dioecious tree native for some regions
of China (S Anhui, N Fujian, NE Guizhou, W Hunan, S Jiangsu, N Jiangxi,
Zhejiang). Usually grows in mountains, open valleys, often by streams, on yellow,
red, and dark soils; 200-1400 m.

In Arboretum of Nikitsky Botanical Gardens (NBG-NSC) there are two trees
of 7. grandis — male and female. Both form the reproductive structures.

We made phenological observation during the two years. Material for
embryological studies was fixed in ethanol: hlorophorm: acetic acid (6:3:1) and
kept in 70% ethanol. The material was dehydrated through a graded ethanol
series and finaly imbedded in paraffin. Sections were cut at a thickness 10-12
microns. Series were stained with methyl green-pyronin combined with alcian
blue. Analyses were made under light microscopy “Jenaval®.

Results and discussions

It has been determined that on the Southern coast of Crimea in 7. grandis
the great number of male and female cones are formed every year. Microstrobili
are single on the top of the short shoots, bearing 25-30 mycrosporophylls with
2-4 microsporangia each. At the time of pollination mature pollen grains are two-
celled. Pollen viability is 70-82%. Female reproductive structures (megasporangia)
are also single but mostly are in pairs on the common postament in the axil of
reduced leaf. Pollination may takes place in I — III decades of May, depends
from weather conditions. To the moment of pollination development of female
structures is successful and mature ovule has nucellus and integument which forms
short micropilar channel on the top of which pollination drop is. At the time of
pollination female gametophyte is on the stage of microspores mother cell. There
are some evidence that in the ovule of 7" grandis more than one microspore mother
cell are formed but we haven't observe this. Only successfully pollinated ovules
continue their development, other degenerate. Further development takes about 15
months and seeds are ripening in November the next year after pollination. In our
Arboretum we have a lot of seeds but the problem is that in mature seeds embryo
is still immature and it needs stratification which is impossible under the weather
conditions of the Southern coast of Crimea.

Conclusions

According to the results of our investigations we consider that 7. grandis has
strong potential for viable seeds formation in the conditions of the Southern coast
of Crimea. But investigations for stratification condition for seed are needed for
getting plantlets.
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INTRODUCTION OF DECORATIVE PERENNIAL RARE
PLANTS IN SPONTANEOUS FLORA OF THE REPUBLIC OF
MOLDOVA

Sava Victor,
Botanical Garden (Institute) of the ASM

Introduction

The spontaneous flora of the Republic of Moldova includes species of
decorative perennial plants such as Campanula, Dianthus, Iris, Palonia,
Gypsophila, Myosotis, Tulipa,etc. which can be introduced in culture and can
serve to improve decorative perennial plants.

Material and methods

It has been stated that the spontaneous flora of the Republic of Moldova is
rich in decorative plants (500), but many species are less numerous, though not
threatened to disappear, but at risk of extinction, such as Aconitum lasiostomum
Reichenb., Asparagus pseudoscaber Grec., Campanula cervicaria L., Serastium
silvaticum Walst., ev Kit., Coronaria flos-cuculi (L.) A. Br., Corydalis marchaliana
(Pall.) Roem. et Schult, Dianthus catitatus Balb., D. Deltoids L., D. guttatus Nieb.,
Jagea bibifera (Pall.) Roem. et Schult, I. Taurica stev., Jentiana cruciata L., Iris
aphila L., I. Nalophila Pall.I. Variegate L., Lilium martagon L., Listera ovata
(L.),Myosotis silvatica (Ehch.) Hoffin. Nimphoides peltata (Gemel.)O. Kunze,
Ornitoralum boucheanum (Kunth.) Aschers, O. Kochii Parl., O. Refractum
Schlecht., Pyrela major L, Stipa piiata L., S. Pulcherima C. Koch., Tulipa bieber
steinian, Schult., et Schult., Veratrum nigrum L. etc.

Results and discussions

Most of the above species are currently widespread in scientific reserves
Codrii, Plaiul Fagului, Jagorlic, Pddurea Domneasca and Prutul de Jos, where
they are protected from the human impact. Of the 500 species of decorative
plants widespread in spontaneous flora, over 50 species are included in the Red
Book of the RM, II edition, 2001 as a rare ornamental plants that are endangered.
Anthropogenic pressure on these species has increased quite a lot in recent years.
One of the major causes of reduction and extinction of many species is the lack
of a sound management of steppes and meadows ecosystems, loss of forests,
draining of swamps, collecting medicinal plants, among which many species are
rare. Experts in the field suggest different ways of protecting ornamental plants
from spontaneous flora, such as introduction and reproduction in culture.

Conclusions

1. The most rare ornamental plants that can be met in the spontaneous flora of
the RM are protected by the state (in natural reserves (Codru, Plaiul Fagului, etc)).

2. Many rare species of ornamental plants are destroyed by anthropogenic
impact and removed from the ground with the bulbs, tuberobulbs, rhizomes, etc.

3. Public at large has to be informed about rare decorative plants and how they
should be protected.
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THE CONDITION OF FUNGUS CAUSED TO ROTTING OF
GRAPE ROOT INFECTED BY PHYLLOXERA IN BEYLAGAN

REGION
Shikhli HM., Mammadova N.Kh.

Institute of Genetics Resources of the Azerbaijan National Academy of Sciences

Introduction

This distribution is almost conditional because there are also the pests in
partially infected and a few infected regions (free zones). It is enough to mark this
fact that phylloxera was found just 9 hectares of grape plantations, but now about
50-60% of plantations are infected with phylloxera (1).

Material and methods

The samples of grape sorts (Tabrizi, Khindoghni, Bayanshira, Madrasa) which
infected with phylloxera have taken from viticulture plantations of Beylagqan region
with the purpose of determination of species composition of microorganisms
which is cause of rotting the roots of grapevines’ in Azerbaijan conditions.

The separation from roots of grape and reproduction of phytopathogen and
saphrotrophs root rotting microorganisms’ which is cause to rotting grapevines’
infected with phylloxera is carried out with the method preparing by P.N.Nedov
(2, 3) with the purpose of creating complex artificial infection background.

Results and discussions

Root samples from infected by phylloxera grape varieties Tebrizi, Xindogni
collected from farms of Beylagan region were analized and species composition of
microorganisms caused to the second pathologic process-rotting were determined.

The amount of microorganisms obtained from roots, of Tebrizi grape variety
was 100%. The phytopathogenes belonged to Cylindrocarpon genus were
26%, whereas phytopathologenes of Gliocladium genus were 34%, whereas
phytopathologenes of Fusarium genus were 28%. Also among phytopathologenes
of this grape variety 4% were saprotroph fungi from Penicillium genus, 2% were
fungi from Mucor genus, 3% were fungi from Molissia genus and 3% were fungi
from Rhacodiella genus. Spreading rates of phytopathogens from Gliocladium
(34%) and saprotroph fungi from Penicillium (4%) genera were wider.

Pathogens obtained from roots, of Xindogni grape variety infected by pests
were 100%. These were fungi from Gliocladium genus - 25,7%, fungi from
Cylindrocarpon genus - 23,3% and fungi from Fusarium genus - 35%. There
were 4% saprotroph fungi from Penicillium genus, 3% fungi from Mucor genus,
3% fungi from Molissia genus, 3% fungi from Rhacodiella genus and 3% fungi
from Absidia genus on roots of grape variety Xindogni. As it seen spreading
rates of phytopathogens from Fusarium genus (35%) and saprotroph fungi from
Penicillium genus (4%) were many wider.

Conclusions

Phytopathogen fungus species: Fusarium, Gliocladium, Cylindrocarpon;
phytopathogen bacterium species: Pseudomonas, Bacillus; saprotroph fungus
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species: Mucor, Absidia, Molissia, Penicillium and Rhacodiella caused rotting the
roots of grape by phylloxera were determined in Beylagan region of Azerbaijan.
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SOME ASPECTS REGARDING THE CULTIVATION EX-SITU OF
AMSONIA WALTER SPECIES WITH DECORATIVE VALUE

Sirbu Tatiana

Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction

The genus Amsonia Walter (family Apocynaceae) contains 20-22 species.
The majority native to North America, Europe and Asia. Amsonia species are
herbaceous perennials from a woody, long-lived root, erect, with latex, without
stolons. Leaves alternate, membranous. Cymes thyrsoid or corymbose, terminal.
Flowers blue or bluish. Sepals narrowly acuminate, usually without glands.
Corolla blue or bluish, tube cylindric, dilated above middle, villous inside;
lobes overlapping to left. Stamens inserted inside dilated portion of corolla tube;
anthers ovate or oblong, free from pistil head, base rounded. Carpels united by a
filiform style; ovules numerous, biseriate on each placenta. Pistil head with a basal
membranous appendage. Follicles 2, cylindric-fusiform, erect. Seeds cylindrical
and obliquely truncate [1].

Material and methods

The studies were carried out in 2011-2013 at the experimental fields in
Botanical Garden of ASM in the Laboratory Floriculture. The bio-morphological
peculiarities and phenologic observations were registered using standard methods
[2, 3]. Floral, foliar and habit traits were observed and compared for two bluestar:
A. tabernaemontana Walt. and A. eliptica (Thunb. ex Murray) Roem. et Schult.
Information was collected about abundance of flowering, flowering period, its
durationon, plant size, habit, disease and pest resistance, cultural adaptability to
the local environment, winter hardiness and drought.

Results and discussions

Amsonia (Bluestars) is indicated for sunny locations with rich soil, well
drained and quite wet. Accepts the heavy soils, clayey, just with good drainage.
Grow in shade, but with a more modest flowering. Plants can be grown in the
same place about 10 years, if loose, processed, watered regularly and given the
necessary fertilizers. Scheme planting is 50 x 50 cm. Vegetative multiplication
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is performed - by dividing the bush in autumn or early spring. Do cuttings in
carly summer. 4. tabernaemontana easily multiplied by seeds, which are usually
sown in February-March in greenhouses. Their stratification is required for 3-5
weeks. Or late autumn sowing directly in the soil. The seedlings transplantation is
indicated on definitive place only over a year. A plant of about 4-5 years, divided,
resulting in 8-12 planting units. And stem cuttings, we can get 35-40 new plants.

Bluestars are indicated as cut flowers in floral art, and of course landscaping
within the floral decorations: solitary, in groups with other species of perennial or
annual in borders, mixborders or on the banks of ponds, terraces and in the pots. The
compositions with Santolina virens, Hypericum olimpicum, Hosta albo- marginata,
H. plantaginea, Aster dumosus etc. creates admirable effects of color and form.

Conclusions

The Amsonia species proved to be hardy, low-maintenance perennials giving
three seasons of interest in the garden. The leaves and habits of bluestars were
unaffected by diseases or insects. The plants are winter hardiness and drought. Only
A. tabernaemontana received of high seeds production in the local environment.
Too little known, we recommend bluestars to be included in the floral assortments,

suitable for rural and urban green spaces.
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INTRODUCTION OF THE DECORATIVE PERENNIAL PLANTS
IN BOTANICAL GARDEN (INSTITUTE) OF ASM

Sirbu Tatiana

Botanical Garden (Institute) of the Academy of Sciences of Moldova

Introduction

Mobilization, introduction, conservation and maintenance of plant diversity ex
situ conditions, is the principal direction in the work of the Laboratory Floriculture
of Botanical Garden (Institute) of the ASM. Over the course of sixty years was
formats unique collections, which include representatives of various floristic
regions of the world. Now the gene pool of ornamental plants Botanical Garden
is about 1500 species, subspecies, varieties, relating to the 253 genera and 66
families.

The work quotes the data on the taxonomic, ecologic and geographic
composition of the perennial plants collections in the Botanical Garden (Institute)
of ASM and importance for landscape.
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Material and methods

The objects of study are species and cultivars of ornamental perennial plants
at the experimental fields in Botanical Garden of ASM. Introductions sources are
native flora also Index Seminum, expeditions, etc. Phytogeographical analysis,
the biological and ecological, taxonomic position were performed according to
standard methods [1, 2, 3].

Results and discussions

Mobilization and introduction of plants from different regions of the Earth is
with more results, when the natural habitat of alohtone species is nearer to new
living conditions [2, 4]. Adaptation mechanisms are very different and the results
are not always positive. Therefore, the objectives of our research is the study of the
biomorphological peculiarities in the new conditions of life, the development of
techniques, methods of cultivation and multiplication, selecting of an assortment
of ornamental plants resistant.

Perennials are presented 860 species and cultivars of 50 families and 157 genera.
The number of species and varieties are leading family Paeoniaceae Rudolphi -
250 taxa, Asteraceae Dum. - 150, Iridaceae Juss.- 130, Hemerocallidaceae - 63,
Cannaceae Juss. - 30, Crassulaceae DC - 28, Lamiaceae Lindl. - 20. The most
numerous genera collected in collections /ris, Paeonia, Hemerocallis, Eremurus,
Chrysanthemum, Sedum, Canna. Analysis of the geographical origin of species
reflects the following picture: the species with the largest share are of the European
flora - 35%, followed by Asian flora - 22% and of American flora - 24%. Species
from Central and South Africa - 8%. Japan and China - 10%.

Native flora of our country is represented in collections of about 70 species
with ornamental value. About 35 species of perennial ornamental plants are rare
or endangered.

Conclusions

Perennials are presented of 860 species and cultivars, of 50 families and 157
genera.

Introduced successfully, the species and varieties are used not only for
landscaping, but also selection work. Have been obtained over 200 indigenous
varieties of Paeonia, Iris, Canna etc.

The collection of ornamental perennials Botanical Garden is the largest in
the our country and is the basis of research, and an example of the use of plants
in landscaping. It is also an integral part of the education and training of young
generation
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ASTRAGALUS GALEGIFORMIS L. — A PROMISING FODDER
LEGUMINOUS SPECIES IN THE REPUBLIC OF MOLDOVA

Teleuta Alexandru, Titei Victor
Botanical Garden (Institute) of the ASM

Introduction

The perennial fodder leguminous herbs play an important role in the
development of the agriculture due to their content of organic substances and to
the nitrogen fixation in the soil, increase of the nutritional value of feed and animal
production, combat of the soil erosion processes(1,2,4).

Material and methods

The plants of the Astragalus galegiformis L. species from the collection of
non-traditional fodder plants of the Botanical Garden (Institute) of the ASM,
introduced from the Caucasus Mountains served as object of study. Medicago
sativa L. (alfalfa) served as control variant. The experiences and the scientific
researches on growth and development, productivity and nutritional value were
performed according to the methodical indications (3).

Results and discussions

As a result of the researches it has been established that the appearance of
plantlets at A. galegiformis occurs after 16 to 19 days after sowing. In the first year
of vegetation, this species has a slow growth and development in comparison with
M. sativa, forming a bush of 2-3 shoots up to 35 cm tall. In the following years,
A. galegiformis restart their vegetation 5-7 days later than M. sativa, but they are
distinguished by a faster rate of growth and development. Thus, at 20 days after
the restart of vegetation, the shoots are 61.4 cm tall, but, alfalfa — 31.8 cm, and,
at the flowering stage — 191.4 cm and 83.2 cm respectively. At 4. galegiformis
plants, the formation of flower buds was observed after 61 days after the start
of vegetation and the flowering — in the 70" day, that is with 12 days earlier in
comparison with alfalfa. The period of restart of the vegetation until the complete
maturing of the seeds at the studied species constitutes about 120 days, and 145
days — at alfalfa. Analyzing the seed productivity of A. galegiformis, it can be
mentioned that it has a higher seed yield (60.40 g/m?) than alfalfa (27.14 g/m?),
because the seeds are bigger, the weight of 1000 seeds reaches 8.66 g..

It was found that during the years, at 4. galegiformis, the number of shoots on
a bush grows, which influences positively the accumulation of aerial phytomass
and the production of fodder. So, in the 3™ to the 4" year of exploitation, the
natural fodder productivity reaches 6.42 kg/m? exceeding by far the alfalfa, having
also a higher content of dry matter in the natural fodder.

The fodder of 4. galegiformis has the same protein content (16.63%) as the
alfalfa; it contains a high amount of fats (3.21%) and a low amount of minerals
(6.46%). The fodder value is of 0.27 nutritive units and 3.26 MJ/kg metabolizable
energy for cattle, digestible protein — 145.81 g/nutritive unit, it also has an
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increased content of essential amino acids, except the methionine content which is
lower in comparison with M. sativa.

The fresh phytomass of A. galegiformis can be incorporated into the soil as
fertilizer at the production of ecological food products.

Conclusions

The A. galegiformis plants have an accelerated growth and development
which influence positively the productivity of phytomass and seeds. The natural
fodder is rich in protein, essential amino acids and fats, ensured at a high level
with metabolizable energy.
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NUTRITIVE VALUE OF THE FORAGE OF GALEGA
ORIENTALIS LAM. IN MOLDOVA

Teleuta Alexandru’, Titei Victor', Cosman Sergiu °, Cosman Valentina’

'Botanical Garden (Institute) of the ASM
’Institute of Biotechnology in Animal Husbandry and Veterinary Medicine of
MAFI

Introduction

The agriculture needs to embrace new technologies and adapt to policies and
practices aimed at raising the production and mitigating the causes and impacts of
the climate change. These activities require incorporating measures to maintain
the sustainability of water, soil and energy resources, while at the same time
delivering on increasing the standards for environmental protection and food
quality. Legumes are likely to have a greatly increased role and their use will
offset the needs for other protein feeds and mineral N fertilizers. Legume forages
play an important role in the productivity of ruminants. The fodder of galega
(Galega orientalis Lam.) is a new perennial, rich in protein, leguminous fodder
crop belonging to the family of Fabaceae, native from the spontaneous flora of the
Caucasus forested slopes and river valleys. After sowing, it can be used for 15-20
years as food for the livestock. Due to the important biological properties of galega,
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it can be used for socio-ecological proposes, namely to improve soil fertility by
accumulating nitrogen; enriching with organic matter and increasing the amount
of humus; to decrease soil permeability, erosion and for soil preservation. This
plant species is studied and used in Europe, Asia, America, not only as a source of
obtaining fodder, but also as raw material for bioenergetics.

Material and methods

The fodder of galega, the cultivar Speranta, created in the Botanical Garden
(Institute) of the ASM and registered in 1997 in the catalogue of plant varieties
of the Republic of Moldova, served as object of study. The nutritive value was
examined: in period of sprout development, flowering and after harvesting of the
seeds.

Results and discussions

As a result of the researches, it has been found that the first mowing at the end
of April and the first days of May ensures 14.5 t/ha fresh mass with an increased
content of leaves (63%) in a critical period for providing the livestock with feed.
The early harvesting of the plants allows obtaining 2 - 3 more mowing during the
season with a total yield of 68.5 t/ha and 14.2 t/ha of dry matter. The dry matter
content in the fresh mass from the first mowing is reduced (10.52%). The dry
matter of the green mass harvested in period of sprout development contains 26.19
% raw protein, 3.51% fat, 15.02 % cellulose, 45.51% nitrogenous free extractive
substances, 9.77 % ash. In the budding - flowering phase, the green mass yield
constitutes about 48.9 - 52.7 t/ha with a dry matter content of 24.9%. The forage
value is determined by the high content of raw protein (16.49%), 3.71% fat, 35.02
% cellulose, 37.92% nitrogenous free extractive substances and 6.82 % ash.

A special peculiarity of this species is that after the ripening of the seeds, the
shoots are green (the foliage constitutes about 36% of the total mass) and can be
used to obtain valuable fodder (36.31 t/ha). The quality of the fodder is determined
by the optimal content of protein (13.90%), fat (3.26%), cellulose (31.13%) and
nitrogenous free extractive substances (43.73%).

Conclusions

The nutritive value of the fodder obtained from Galega orientalis is satisfactory
at all the studied phases of development of the plants and the highest nutritive
value - when the plants are harvested in the budding - flowering phase.
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BIOLOGICAL CHARACTERISTICS OF SAFFLOWER
TINCTORIAL IN THE MOSCOW REGION

Temirbekova S.K.', Kulikov I. M., Ionova N.E.?, Afanasyeva U.V!

'Russian Selection and Technological Institute of Horticulture and Nursery
Sciences Academy
’Kazan (Volga) Federal University

Introduction

As a result at the Center of reservation, maintenance and gene pool of the
Selection and Technological Institute of Horticulture and Nursery Sciences
Academy, previously named as Moscow branch of N.I. Vavilov Research Institute
of Plat Industry (Mikhnevo, Stupino district, Moscow region) was created a
cultivar of safflower tinctorial named ¢¢Krasa Stupinskaya¢¢. The authors:
Temirbekova S.K., Kulikov I.M., Kurylo A.A., Norov M.S., Metlina G.V.,
Postnikov D.A., Ionova N.E. This cultivar is included in the State register of
breeding achievements sience 01.01.2013. The patent number - 6930.

This cultivar is used as the sidereal, phytosanitary, phytomeliorative, stern,
decorative and oilseed crop.

Material and methods

These studies were performed at the Center of Plant genetic resources and
biological resources (Mikhnevo, Stupino district, Moscow region) in 2010-2013.

Phenological and biometric observations were made during the growing
season in accordance with the Methodology of State variety testing of agricultural
Cultures (1983).

Oil content and fatty acid composition in seeds was determined in accordance
with GOST 10857 ,,0ilseeds. Methods for determination of oil content”.

Results and discussions

The results showed that vegetation period from germination to maturity of
safflower seeds was 96 days (compared to 110-115 days in previous years). Weight
of 1000 seeds — 41,1 g (average dates for 4 years).

Safflower seed productivity averaged over years of research was 0,7 t/ha. It
was noted the formation of a higher 1000 seeds weight and total productivity in
2010-2012 than in 2013.

Analysis of 4 safflower reproductions grown in the Moscow region showed a
negative effect of weather conditions on the accumulation of fat in the safflower
seeds. In 2010, characterized by higher temperature (5-7 © C above normal for the
entire vegetative period) and low rainfall (186 mm below normal rate throughout
the growing season) seed’s oil content was 31,2% , that is on 27,6 % higher than
in 2013 (3,6 %), which was characterized by excessive precipitation norms at the
maturity period (74,8 mm above normal rate).

Determination of fatty acid composition in such cultivars as Krasa Stupinskaya,
2933 and Mahallm 260 (Tajikistan) revealed identical fatty acid composition
(content of myristic acid — 0,1 %) in the cultivars Krasa Stupinskaya and Mahallm
260.
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However, in comparison with other accessions this cultivars contain a little
less of diunsaturated linoleic acid — 75,7 % and 75,6 % respectively, in the VIR
2933 — 80,1 %, and the higher content of monounsaturated oleic acid — 13,6 — 13,2
% accordingly in Krasa Stupinskaya and Mahallm 260, VIR 2933 — 10,7%.

It should be noted that Krasa Stupinskaya and Mahallm 260 were characterized
by a high content of saturated fatty acids - stearic and palmitic (7,7 — 2,0 % and
7,6 — 2,6 %, respectively), and in the VIR 2933 — 6,9 and 1,5% .

Conclusions

it was determined the effect of wet weather conditions during flowering and
seed maturation of safflower tinctorial on the weight of 1000 seeds, yield and oil

content.
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THE PLANT COLLECTION OF FAM. CACTACEAE JUSS. IN
THE BOTANICAL GARDEN (INSTITUTE) OF THE ASM

Timbali Valentina, Rogacico Sergiu, Gusanova Victoria
Botanical Garden (Institute) of the ASM

Introduction

one of the major problems in using the plant resources of the world’s flora
is the introduction of the greenhouse plants because a large number of cultivated
plants used by mankind, as well as indoor plants are native to tropical and
subtropical countries. The family Cactaceae is one of the largest groups of higher
plants, which comprises over 3000 species, and in the greenhouses of Botanical
Garden (Institute) it is the best represented - about 800 taxa. The collection of cacti
of Botanical Garden (Institute) has a unique value for the Republic of Moldova.

Material and methods

The collection of plants of the family Cactaceae of Botanical Garden
(Institute) served as study material. The phenological observations on plant growth
and development were carried out according to ,,Meroanka (eHOIOTHUECKUX
HaOnroneHuit B 6otanmdeckux camax CCCP” (1975). The scientific inventory of
the collection is performed yearly. The critical processing of the taxa is performed
according to Backeberg (1979), Copacescu (2001).

Results and discussions

In the Botanical Garden (Institute) of ASM over about 40 years, it was
created the collection of plants of the family The Cactaceae, comprising 805
taxa, distributed in 131 genera, representing the 3 subfamilies: Pereskioideae,
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Opuntioideae and Cereoideae (Backeberg, 1979; Copacescu, 2001,). The
subfamily Cereoideae is the best represented numerically - with 120 genera
and 734 taxa, it is followed by Opuntioideae - with 7 genera and 64 taxa and
Pereskioideae - 4 genera and 7 taxa. Regarding the number of taxa in the genus,
the following picture appears: Mammillaria Haw. — 186; Opuntia Mill. — 41;
Lobivia Britt et Rose — 31; Gymnocalicium Pfeiff.- 30 ; Rhipsalis Gaerth. — 28;
Echinocereus Engelm. — 25; Coryphantha Lem. — 21; Astrophytum Lem. — 19;
Notocactus Berger — 19; Neochilenia Baskeb. — 18; Ferocactus Britt et Rose — 17,
Parodia Speg. — 16; Rebutia Schum. — 15; Cleistocactus Lem. — 14; Aylostera
Speg. — 14; Dolichotele Britt et Rose — 12; Trichocereus Riccob. -12 etc. 415
(51.6%) taxa reach the generative phase and 283 (35.2%) taxa fructify. The period
of flowering of cacti lasts, practically, the whole year, but the most taxa bloom in
spring-summer. In order to get qualitative seeds, the fruits are harvested when they
are well ripened, usually from autumn until spring.

Conclusions

1. The Botanical Garden (Institute) of the ASM has a collection of plants of
the family Cactaceae with a unique value for the Republic of Moldova created over
about 40 years, which currently comprises 805 taxa, distributed in 131 genera,
representing the three subfamilies: Pereskioideae, Opuntioideae and Cereoideae.

2. The collection of cacti of Botanical Garden (Institute) serves as didactic
and illustrative material for the didactic and instructive activities of secondary
school pupils, high school pupils, students and master’s degree students.
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SOME ASPECTS OF THE INTRODUCTION OF
REPRESENTATIVES OF GENUS BEGONIA L. IN THE
GREENHOUSES OF THE BOTANICAL GARDEN (INSTITUTE)
OF THE ASM

Timbali Valentina
Botanical Garden (Institute) of the ASM

Introduction

The introduction of plants of protected land is one of the research directions
of Botanical Garden (Institute) of the ASM. A large number of representatives of
the genus Begonia are among the indoor plants that have won the sympathy of
many generations of flower-growers. Based on B. rex Putz., B.cucullata Willd.,
B. bowerae Liesenh., about 10,000 hybrids and cultivars, which are used for
planting of greenery and decoration both indoors and outdoors, have been created
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(Catterall,1994). In the Republic of Moldova, a small number of taxa of the genus
Begonia (10-15) are used for planting greenery indoors.

Material and methods

The collection of plants of the genus Begonia, which currently includes 38
taxa, served as study material. The phenological observations on plant growth
and development were performed according to “the methodology of phenological
researches in botanical gardens” (1975). The reproduction is accomplished
vegetatively (tip, stem and leaf cuttings).

Results and discussions

In the greenhouses of the Botanical Garden (Institute), the collection of
begonias is located in the greenhouse with tropical plants at parapet. As a result of
phenological observations during 2009-20013 has been established the number of
taxa that under greenhouse conditions of the Botanical Garden (Institute) reach the
generative phase: 34 —bloom, 3 — fructify. B.vellozoana Brade and B.semperflorens
Link et Otto reproduce by seeds and form seedlings. The seeds of begonias are
brown, in the form of powder. When they are incorporated on the substrate,
the seeds are mixed with sand in order to get a more uniform germination. The
vegetative reproduction is performed by apical stem, stem and leaf cuttings. The
stem cuttings are rooted in river sand. The optimum temperature for rooting is +
24 to 26 ° C; the leaf cuttings are rooted in water and sand. The optimal time for
rooting the cuttings is the months of spring. The substrate for planting the rooted
cuttings is made of ground of leaves: red peat and river sand in a volume ratio of
2:1:0.5. It was established assortment of the most resistant taxa, at oscillations
of t © C during the months of X-XI and IY-Y, that is, 22. The mass flowering
period of begonias is from February to March. The most taxa of Begonia are
ornamental plants by leaves and flowers and can be used for decoration as solitary
plants, as well as in different compositions with other tropical plants. During the
warm season in the Republic of Moldova, the cultivars B. semperflorens are used
outdoors.

Conclusions

1. During about 40 years, in the Botanical Garden (Institute) of the ASM, a
collection of plants of the genus Begonia has been created; it currently includes 38
taxa, 34 of which reach the generative phase (34 - bloom, 3 - fructify).

2. The basic method of reproduction of begonia plants is the vegetative one
(stem and leaf cuttings); B.vellozoana and B. semperflorens reproduce by seeds,
which under greenhouse conditions of the Botanical Garden (Institute) form
seedlings.
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MACLEAYA CORDATA SPECIES INTRODUCTION AND
UTILIZATION POSSIBILITIES IN THE REPUBLIC OF
MOLDOVA

Titei Victor
Botanical Garden (Institute) of the ASM

Introduction

Studying, improvement and implementation of introduced species with
multiple values are dictated by demand and supply of Moldova’s national economy.
Energy security is one of the most pressing challenges of the 21st century. Biomass
takes a significant place among renewable energy sources. Non-food perennial
species of agricultural plants are especially interested for biomass production on
energy purposes. The introduced non-food herbaceous perennial plant species
with intensive growth is Macleaya cordata (Willd.) R. Brown (syn.: Bocconia
cordata Willd.), family Papaveraceae Juss., common name plume poppy, natives
of eastern Asia (China, Japan). Is cultivated as a garden plant, the aerial parts of
M. cordata have long been used as a traditional Chinese medicine for its analgesic
and anti-inflammatory properties in humans (2).

The aim of the present study was to evaluate agro biological peculiarities and
energy characteristics of biomass the species M. cordata.

Material and methods

The plants of Macleaya cordata (Willd.) R. Brown which were cultivated in the
collection of energy crops of the Botanical Garden (Institute) of the ASM, served as
object of study. The experiences with M. cordata started on the experimental field,
in late autumn, by planting the rhizomes at a depth of 7-10 cm. Agro biological
peculiarities: growth, development and productivity, were performed according
to the methodical indication (3). The biomass was collected and chopped (30 - 35
mm) in early March 2013 from experimental cultures, energy value were carried
out according to accepted standards (1), bomb calorimeter LASET-10M.

Results and discussions

As a result of the study of the biological peculiarities in the first year of
vegetation, we can mention that in April, from the rhizomes of the species M.
cordata at the soil surface appears the bud which the development stems erect,
glaucous, basally lignified, yellow lactiferous; the leaves are light green to olive
green, simple lobed, alternate arrangement; the flower is radially symmetrical,
panicles of creamy white flowers. The end of vegetation (flower stages) the plant
height reaches 168 cm. The productivity of biomass constitutes 0.47 - 0.51 kg/m?
dry matter.

In the second year and the following years of vegetation, in spring, when
the air temperature exceeds 8°C, starts plant development from generative buds
formed on the rhizomes, which go through all stages of ontogenetic development
finishing with seed formation, the plant height reaches 318 -343cm.
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At the end of the period of vegetation and with the establishment of negative
temperatures the stems are completely defoliated, the humidity of the stems
about 33-35%, at the in January - below 23%, and in early March 10-13%. The
productivity of the harvested biomass constitutes 1.67 - 2.01 kg/m? dry matter.
The bulk density of the chopped stems is 146 - 185 kg/m®. The heat capacity of
absolutely dry mass reaches 19.12 MJ / kg. The density of the briquettes made
from biomass is 860 kg/ m>.

Conclusions

Introduced non-food herbaceous perennial plant species Macleaya cordata in
the Republic of Moldova in the second year and following years of vegetation are
characterized by high productivity and good energy quality biomass (19.12 MJ / kg).
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FODDER VALUE OF SILAGE OF THE GIANT KNOTWEED
PLANTS UNDER THE CONDITIONS OF THE REPUBLIC OF
MOLDOVA

Titei Victor*, Teleuta Alexandru* , Cosman Sergiu **

*Botanical Garden (Institute) of the ASM
**[nstitute of Biotechnology in Animal Husbandry and Veterinary Medicine of
MAFIL

Introduction

One of the major problems of revitalization and development of animal
husbandry is increasing and diversification of forage production which can provide
a guaranteed flow of balanced food, in terms of quantity and quality, throughout
the year, according to the physiological requirements of animals. At the moment,
the raw materials for silage are the annual crops: maize and sunflower, but, in
recent years, their surface has been reduced significantly and their productivity
decreased because of drought and heat.

The herbaceous perennial plant species with intensive growth which
provide animals with qualitative fodder is giant knotweed or Sakhalin Knotweed
Polygonum sachalinense F.Schmidt syn. Fallopia sachalinense Ronse Decr.,
Reynoutria sachalinense Nakai originating from the spontaneous flora of the Far
East of Russia and northern Japan were brought to Europe in the second half of
19th century and introduced into culture during the 20th century, as promising
species due to their tolerance to pedoclimatic factors and stable production, are
investigated and implemented in Germany, Russia, Ukraine, Belarus, Kazakhstan,
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China not only as a source of obtaining fodder, but also as raw material for the
pharmaceutical industry and bioenergetics.

The aim of the present study was to evaluate fodder value of silage from giant
knotweed plants.

Material and methods

The giant knotweed cultivar Gigant created in the Botanical Garden (Institute)
of the ASM (2,4) and registered in 2012 in the catalogue of plant varieties of
Republic of Moldova served as object of study. The biomass was collected in first
cut (27.05.2013) from experimental cultures and was preserved (ensiled 60 days),
were examined fodder value: chemical composition and the content amino acids,
pH, the content of acids lactic, acetic, butyric of the silage(1,3).

Results and discussions

The giant knotweed plants silage at the first cut is characterized by a fairly
good quality; it has a pleasant smell like pickled apples, olive gray colour, and
perfect consistency at conservation. Ensiled biomass had a relatively optimal pH=
4.23. 1t was found that the content of dry matter in the silage constitute 23.80%.
The dry matter of the silage contains 16.83% raw protein, 3.39% raw fat, 33.59%
raw cellulose, 39.15% nitrogenous free extractive substances, 7.04% ash, and 1.08
% organic acids. In the silage butyric acid was not identified, and the lactic acid is
predominant and represents 72.3% of the organic acids. The fodder value of silage
in this period is 9.07 nutritive units and 9.07 MJ of metabolizable energy per 1 kg
of dry matter. The provision of digestible protein is of 156.78 grams per nutritive
unit. Result of essential amino acid content (g/kg dry mass): threonine, 9.52;
valine, 10.20; methionine, 1.38; isoleucine, 7.48; leucine, 11.18; phenylalanine,
10.48; histidine, 4.58; lysine, 9.03; arginine, 4.65 and tryptophan.

Conclusions

The tests we performed, in conditions of research and production, show that
the Giant knotweed plants (Polygonum sachalinense), cv. Gigant first cut can be
successfully used as silage.
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ANALYSIS OF REPRESENTATIVES FENOSPEKTRA OF
ECHEVERIA DC KIND, OBTAINED IN THE GREENHOUSE
STOCK BOTANICAL GARDEN OF REPUBLIC OF MOLDOVA

Todirash Natalia
Botanical Garden ( Institute ) of the ASM

Introduction

Introduction of the Indoors genus Echeveria RM was started 1970-ies.
According Dvoryaninova , Sestak (1985) in 70 - ies famous collection consisted
of eight species grew up to 16 species in mid 80s. Currently, the amount is 28
taxons. Increasing the collection came mainly due to receipt of live material from
various botanical gardens of the former USSR . Successful introduction of plants
generally believed evaluated in their ability to flowering and fruiting in a new
environment . And as fruiting is often linked to specific pollinators of plants , the
main criteria is stable , in other words regular at the same time observed , bloom

Material and methods

The objects of our study were species of the genus Echeveria DC, available
in the collections of the Botanical Garden greenhouse Stock of Science Academy
of Republic of Moldova . Collection of 28 taxons represented in the collections
Echeveria stock greenhouses currently are 24 species samples and four hybrids.
To assess the success of acclimatization test plants were held for phenological
observations collectible plants within five years. Phenological observations
technique used is as follows: generative phase of plant development was observed
every 10 days throughout the year : 1 st, 10 th, 20- th of each month . We carried
the following steps of generative development phases : the emergence of a visible
bud growth inflorescence phase colored bud opening of the first flower , mass
flowering , end of flowering.

Results and discussions

As a result of the five-year observations ( from 2009 to 2013gody ) following
results were obtained . 6 species did not bloom at all: Not yet observed annual
bloom in another 6 species. Regular , but not sustainable bloom observed in
E.australis, E.clegans, E.linguifolia, E.lutea. E.glauca. Most stable flowering
differed following : E.bifida, E.carnicolor, E.derenbergi, E.leucotricha, E.pilosa,
E.pulvinata, E.agavoides, E.hybrida, E. imbricate, E.nodulosa, E. shaviana.

Conclusions

Species showed the most stable and regular flowering and can be considered
the most adapted to the conditions maintained in the greenhouse stock Botanical
Garden Academy of Sciences of the Republic of Moldova
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ESTIMATION OF BIOLOGICALLY ACTIVE SUBSTANCES
IN JUICE OF CERTAIN ALOE SPECIES IN GREENHOUSE
CONDITIONS OF REPUBLIC OF MOLDOVA

Todirash Natalia
Botanical Garden (Institute) of the ASM

Introduction

Aloe has been used by people as medicinal plants for long time . The main
active substance in the fresh juice of aloe is aloin , which contains the sum of
anthraquinones ( izobarbaloin , barboloin , emodin ) . The presence of these
anthraquinones causes the effects of aloe juice as nutrient stimulant , anti-
inflammatory , antibacterial agent , stimulant of tissue regeneration , immune
stimulant and antimutagenic activity . The aim of our study was to determine
whether aloe retain their biological active substances in the greenhouse conditions.

Material and methods

The aloe greenhouse collection of the Botanical Garden of Republic of
Moldova has 50 species and varieties. We have selected seven species which are
used according to the literature as pharmaceuticals . This Aloe arborescens Mill.,
Aloe barbadensis Mill., Aloe eru Berger., Aloe ferox Mill., Aloe plicatilis Mill.,
Aloe saponaria Haw., Aloe succotrina Lam. As an indicator of the biological
activity of aloe juice was taken aloe anthraquinone - emodin as most easily
determined in the laboratory conditions. To determine the aloe -emodin in the
juice of test plants we used technique of Gaikwad and Sucheta (1). Namely,
linkage of aloe leaf in an amount of 10 g was milled and mixed with 100ml of 70%
ethanol. Samples we placed for extraction within 7 days at room temperature .
The presence and amount of free emodin in aloe juice was determined by SF- 42
spectrophotometer at a wavelength of 437nm and pH= 6,8 Total emodin in juice
(which includes both free and chemically bound forms) was measured adjusting
the pH to 10.8 using a solution of NaOH at wavelength of 529nm .

Results and discussions

These studies produced the following results. All species contain in the juice
biologically active substances in the form of anthraquinone aloe-emodin. Ina
free state most aloe -emodin was found in the juice of Aloe plicatilis (32,5 units.),
Aloe barbadensis (22,5 units ) and Aloe arborescens ( 20 units ) Free emodin in
the juice of Aloe succotrina was the lowest of all studied species (11 units ) but
the total quantity of emodin estimated in the alkaline medium in this species was
the biggest and attends 42 units .

Conclusion

From the foregoing , we can conclude the following: aloe , even when grown
in greenhouses retain their biologically active substances’
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BIOLOGICAL CHARACTERISTICS OF ASTRANTIA MAJOR L.
IN EX SITU COLLECTIONS

Torchyk S. P, Titok V. V.

Central Botanical Garden of National Academy of Sciences of Belarus

Introduction

Regularities identified during studying of rare species in ex sifu collections
provide with the opportunity to develop methodological approaches to restore
its natural populations. Currently two natural habitats of Astrantia major L. in
the Republic of Belarus are authentically known. This species belongs to the I
vulnerability category (CR) [1] and requires a number of measures to restore
natural populations.

Material and methods

Objects of research were plants of Astrantia major L. coming into the
reproductive period and growing at the collection areal in the Central Botanical
Garden of NAS of Belarus (CBG). Seasonal development rhythm was studied by
I.D.Yurkevich [2]. Laboratory germination was determined by seed germination
at 10 and 24 °C. Field germination established by seeding in the open ground in
April, August and October. To create artificial cenopopulation were used plants of
Astrantia major L. grown in the CBG.

Results and discussions

According to phenological observations spring growth of Astrantia major L.
begins in the second decade of April, initial budding - in the third decade of May.
Mass blossoming lasts about one and a half months since the third decade of June
to the first decade of August. Plants grown from seeds expected to bloom in the
third (less frequently second) year of life. Seeds mature in August - September. In
culture it gives annual sustainable self-seeding. Species differs in longer growing
season, while warm and protracted fall secondary regrowth may occur. In this
case, the plants with green leaves are covered with snow and freeze out during the
winter. It prefers fertile soil. It can grow without rejuvenation up to 10 years. The
plant is resistant to diseases and pests.

It spreads both via seed and vegetatively. Seeds don’t germinate under
laboratory conditions. It was determined that the optimal sowing time for seeds
in the soil is late fall planting, which matches with the beginning of sustainable
low temperatures. It is necessary to use stratified seeds for spring sowing [3].
Vegetative propagation by division of mature plants is efficient if there are enough
mother plantations. To accelerate the entry of plants in the reproductive period it
is necessary that each of the divided rhizome has two or three reproduction buds
and own roots.

In accordance with the research results of the biological characteristics of
Astrantia major L. recommendations for the planting material, including closed
root system, were developed. Three artificial cenopopulations, one of which has
been existing for over ten years, were developed.
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Conclusions

Complete cycle of seasonal development, annual bearing, the presence of
significant self-seeding, resistance to diseases and pests in ex sifu collections
determine the potential growth opportunities of Astrantia major L. as planting
material and successful repatriation of the species in natural habitats.
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PECULIARITIES OF GARDEN-VARIETY FORMS OF
CONIFERS INTRODUCTION IN THE REPUBLIC OF BELARUS

Torchyk U.L

Central Botanical Garden of National Academy of Sciences of Belarus

Introduction

First attempts of garden-variety forms of conifers introduction were made
in the beginning of XIX century on the territory of Belarus. During that period
parks were actively founded, so that stipulated a need for new and original trees
and bushes. For several centuries park construction has stimulated and determined
the peculiarities of plants introduction, including their garden-variety forms.
However, at that time their taxonomic structure was relatively small. The focus
was on coniferous species which were highly decorative and spectacular in single,
group and alleys plantings [1, 2]. Research work on garden-variety forms of
conifers species introduction was intensified in the late 90s of the last century [3].
The aim of the research was to find a methodical approach to identify perspective
garden-variety forms for green building in Belarus.

Material and methods

Objects of research were more than 125 garden-variety forms relating to 35
species of 10 genera of 3 families. Botanical names were taken from [4, 5, 6].
Introduction success was determined by the comprehensive assessment results,
including seasonal plants development, shoot growth, degree of resistance to
environmental factors, diseases and pests.

Results and discussions

The vast majority of garden-variety forms are characterized by typical
individual rhythm of seasonal development. Their vegetation period usually begins
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earlier or later than that of the original plant species. Garden-variety forms of one
species but with different geographical origin have differences in start and dates
of similar phenological stage from 5 to 20 days or more. Garden forms of spruce,
pine and yew genera are characterized by a short period of shoot growth with the
peak in June-July. The representatives of the Cupressaceous family usually have
shoot growth which ends in late August - early September, but due to warm and
prolonged autumn it may continue until the end of September and even October.
Some species are characterized by secondary shoot growth. Garden-variety forms
differ from the main plant species to a small extent by a degree of winter resistance.
The most common types of winter damage (5-10%) are freezing of annual shoot
growth and needles partial dieback. In Belarus garden-variety forms of conifers
are quite resistant to diseases and pests. There was a damage caused by diseases of
needles and branches only in certain years with a prolonged cold and wet spring
with a prior snowy winter with thaws.

Conclusions

A new methodological approach to identify perspective plants, based on
consideration of genotypic characteristics of growth and development of garden-
variety forms of species, which are the most stable in the case of Belarus to reduce
their initial assessment for 5-6 years, is suggested.
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NEW CHRYSANTHEMUMS SORTS IN THE COLLECTION OF
BOTANICAL GARDEN (INSTITUTE) OF ASM

Voineac Inna
Botanical Garden (Institute) of the ASM

Introduction

Chrysanthemums are one of the oldest flowering plants, which not only
haven’t lost their importance in our days, but also take the second place in the
world production of flower producing. As a result of centuries breeding work
derived a huge number of varieties of chrysanthemums, which are different
form inflorescences, their color, size and number, shape and height of the bush,
the terms and period of flowering. Great diversity of chrysanthemums sorts,
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numbering tens of thousands of denominations, gives us the opportunity to choose
an interesting and decorative assortment. However, the sort is not stable and may
change significantly when is moving to different geographical and environmental
conditions. Unstudied the biological peculiarities of the sorts, not knowing the
adaptive characteristics and its requirements to environmental factors, culture
cultivation, often lead to lower quality and decorativeness of plants. In connection
with, the chrysanthemums introduction for floriculture laboratory staff is of great
interest from the point of enrichment fund collection. Sort’s study of introduced
plants, improvement and using of taxa, perspective for national production, is the
aim of our scientific work.

Material and methods

As a biological material 10 chrysanthemum sorts, introduced from Poland
and Holland served. The investigations according following methods were carried
out, so State variety testing of agricultural crops (1968) and after K. Dvorianinova
(1982).

Results and discussions

Beginning with 1954 year, concomitantly with collection foundation, the staff
of the laboratory began the chrysanthemums introduction. Then were collected the
sorts existent in our republic, national and foreign sort’s selection from Kiev, Yalta
and Sukhumi were imported. Since the end of 90s years the overall environmental
situation worsened, dry periods increased considerably, the temperature in the
spring and summer months increased. Abnormal heat, a small amount, and often
the lack of rainfall during the period of vegetative growth and reproductive
development of chrysanthemums could not but affect the state of the plant. Many
varieties were lost, and some of it simply disappeared. Taking into account the
environmental aspects and, in connection with changes of the trends in floriculture,
it became necessary of updating the collection and enrich of it with new varieties
more decorative and resistant under the conditions of urbanization. During the
period from 2010-2013 years in the collection about 20 modern chrysanthemums
sorts, imported from Poland and Holland were introduced. We carried out the
phenological observations, morpho-biological and adaptive peculiarities of these
varieties to new growing conditions were studied.

Conclusions

According the results of researches for the most of chrysanthemums sorts
studied, the rhythms of their development correspond to annual changes in climate
it was established. In the conditions of our republic the introduced chrysanthemum
go through all phases of development, abundant and continuously bloom, that
allows us to remark on their successfully adaptation to the new conditions, and this
is an indicator of great chrysanthemum biodiversity and perspectivity to be used
in landscape gardening.
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Introduction

Unbalanced anthropogenic influence on natural ecosystems during many
decades has caused significant technogenic damage on soil ecosphere. As the
result, soil degradation in most territories of the planet has occurred. According
to the data of International global assessment of soil, degradation processes of
various types cover more than 2 billion hectares, of which 12.2 % due to chemical
factors (salinity, acidification, pollution, depletion on mineral nutrients).

Material and methods

Modified with organic acids silicon-containing minerals (tripoli and analcinite)
were used in a ratio of 2:1 and enriched with sapropel. This mixture was introduced
into the soil in a quantity of 50-100 grams per square meter. Plants and soil were
tested for heavy metals and mineral nutrients content. Features of the distribution
of assimilants were analyzed.

Results and discussions

Most ecologically attractive, economically viable and therefore perspective
method of detoxification of soils is the method of chemical remediation and
melioration. This method involves the joint use of natural silicon-containing
minerals and organic materials.

First, we demonstrated that high efficiency of applicated into the soil
minerals are due to the formation of high-molecular poly-silicon acids in the
soil. And specific silica matrix with high catalytic properties is formed. With the
participation of matrix of poly-silicon acids, the mechanism of stress protection in
plants is activated from such factors as soil pollutants, salinization, drought, and
temperature changes. Organic matter, in particular sapropel helps silicon supply
to a plant, stimulates synthesis of poly-silicon acids, and activates microbiological
processes in a soil. If the mixture of silicon-containing minerals and sapropel was
applicated into the soil, supply of hard metals into plant reduces by 38-40 %;
irrigation rate reduces by 29-31 %; fertilizer application rate reduces by 45-55 %.

Conclusions

The use of the mixture of modified silicon-containing minerals and sapropel
for urban plantatoins will allow increasing plant resistance to soil and air pollutants,
pests and diseases, and moisture and nutrient deficiency.
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