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floRistic ReseaRch of PoPulation 
of POLYGONUM AMPHIBIUM l.

Karime abidkulova*, a. a. ametov, n. M. Mukhitdinov, n. v. Kurbatova
Al-Farabi Kazakh National University 050038, The Republic of Kazakhstan, Almaty, 

av. al-Farabi 71, housing No. 6, Department of Biology and Biotechnology
* Corresponding author. E-mail: Karime.Abidkulova@kaznu.kz

Polygonum amphibium L. is a perennial herb. Medicinal vegetative raw material of this species 
is widely used in formal and traditional medicine. Botanical research was conducted to deter­
mine the definition of reserves and description of the habitats of Polygonum amphibium as the 
demand for herbal drugs tends to grow. One of the populations of P. amphibium was found on 
the lake frunzensky territory near the village Ostemir, talgar district of Almaty region. The 
length of the lake is 1 km 39 m, width – 121 m. In the frame of floristic composition – there 
plant cover is presented by pondweed–knotweed association (Potamogeton lucens, P. natans, 
P. pamiricus – Polygonum amphibium) in water. Projective cover of the water surface in the 
densest thickets is 60–65%. In places where P. amphibium is distributed evenly the projective 
cover is 34–40%. On the remaining part of the pond the density of coverage does not exceed 
15–20%. Underwater thickets of plants are very densely overgrown, especially in the shallow 
part, closer to the shore. We noticed that some species of algae of the genus Chara grow there 
too.

Xerophytic grasses grow predominantly somewhat higher in the watersheds such as Lasia-
grostis splendens, Calamagrostis dubia, Artemisia terrae-albae, A. vulgaris, Marrubium vulgare; 
of weeds: Cannabis ruderalis, Urtica cannabina, Peganum harmala, etc. Lake’s floristic compo­
sition of higher plants is not rich, except the coastal marsh plants. We identified and defined 
four species of pondweed directly in the water: Potamogeton natans L., P. perfoliatus, P. lucens, 
P. pamiricus. Additionally, you can see Najas marina and Polygonum amphibium, wetland plants 
such as Phragmites australis, Bolboschoenus maritimus, Typha angustifolia, Juncus compressus, 
Butomus umbellate, Sparganium stoloniferum, Rorippa palustris. Thus, we registered six species 
of higher aquatic plants belonging to three families and three genera in the frunzensky lake and 
listed five of the six species higher aquatic plants as hemicryptophytes. Najas marina is ascribed 
to therophytes.

Key words: Polygonum amphibium, plant association, projective cover, hemicryptophytes, 
therophytes
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Potential of alGae anD cyanoBacteRia 
foR RuRal DeveloPMent

a. s. ahluwalia
Department of Botany, Panjab University, Chandigarh 160 014, India

* Corresponding author. E-mail: phykos@pu.ac.in

Algae and cyanobacteria comprise heterogenous groups of eukaryotic and prokaryotic orga­
nisms. These organisms comprise a wide diversity of forms, pigments, reserve products, life 
cycles, habitats and flagellation. Moreover, these have the potential to fertilize crop fields, espe­
cially of rice paddy with nitrogenous compounds, providing nutraceuticals through Spirulina, 
promising as primary producers, biofuels and a variety of phycocolloids for various industrial 
applications. Their contribution to development of rural technology for biofertilizers and nu­
traceuticals would be discussed. since thalli of these organisms are used completely and no 
waste materials are produced, this system involving algae and cyanobacteria is highly valuable 
compared to chemical fertilizers and other agrochemicals. Their regulated presence in the wa­
ter bodies provides an efficient carbon sequestration system as also production of oxygen. In 
addition, some of these organisms provide antioxidants, cosmetics, polyunsaturated fatty acids 
and one of the favourable experimental system for a variety of morphological, physiological, 
genetical, biotechnological and evolutionary studies. survival of human beings and animals is 
closely related to these organisms.

Key words: algae and cyanobacteria, fertilization
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the Results of intRoDuction of sPecies anD 
soRts of faMily AMARYLLIDACEAE J. st.-hil. 

to the Botanical GaRDen of v. n. KaRaZin 
KhaRKiv national univeRsity

alexander alyokhin, tatiana orlova, nataliia alyokhina
Botanical garden of V. N. Karazin Kharkiv National University; 

52 Klochkovskaya str., Kharkov, Ukraine, 61058
* Corresponding author. E-mail: khbg@i.ua

The results of the study many years of morphobiological features of species and varieties of Ama-
ryllidaceae J. st.­Hil. family (10 species, one form, 169 varieties) in conditions of the Botanical 
Garden of V. N. Karazin Kharkiv National University are presented. The species composition of 
the collection is as follows: 5 species and one form of the genus Galanthus L. (G. bortkowitschia-
nus c. Koss, G. nivalis L., G. nivalis f. pleno, G. plathyphyllus traub et Moldenke, G. plicatus 
Bieb., G. woronowii Losinsk.), two species of Leucojum L. (L. aestivum L., L. vernum L.), Lycoris 
squamigera Maxim., 2 species and 169 varieties of the genus Narcissus L. (N. angustifolia curt., 
N. papyraceus Ker Gawl.). Based on the study of regrowth periods, duration of vegetation, the 
start and the end of flowering, winter severity, resistance to diseases and pests, decorativeness, 
phenorhythmotypes, rhythms of flowering and success of introduction were determined for all 
the studied species and varieties. The sorts of all groups of daffodils are represented in the col­
lection. The groups of trumpet Daffodils of Garden Origin, Long­cupped Daffodils of Garden 
Origin, Double Daffodils of Garden Origin and split­corona Daffodils of Garden Origin are 
most numerous. The agricultural techniques facilitating the successful cultivation of Amaryl-
lidaceae family in the north­east of Ukraine were determined.

Key words: morphobiological features, species, varieties, Amaryllidaceae
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BlueBeRRy (VACCINIUM × COVILLEANUM) 
collection at the Kaunas Botanical 

GaRDen of vytautas MaGnus univeRsity

vaiva ašmonienė, agnė Grigaliūnienė*, ilona Klimavičiūtė, 
Remigijus Daubaras, laima Česonienė

Kaunas Botanical Garden of Vytautas Magnus University, 
Ž. E. Žilibero g. 6, Kaunas, LT-46324, Lithuania

* Corresponding author. E-mail: A.Grigaliuniene@bs.vdu.lt

establishment of the collection of blueberries (Vaccinium × covilleanum Butkus et Pliszka) at 
Kaunas Botanical Garden of VMU was started in 1993. Presently, there are 97 different samples 
of blueberries in the collection, and 49 of them are cultivars. As a result of long years of selec­
tion work and investigations the first two approved by Lithuanian cultivars were selected at 
Kaunas Botanical Garden of VMU by name ‘freda‘ and ‘Danute’ in 2011. The new Lithuanian 
cultivars are different from other blueberry cultivars because of higher amount of anthocyanins 
in the berries.

Productivity and other features important for growers of 40 cultivars were evaluated during 
many years of investigation. According to the quality of berries and productivity, ‘reka’, ‘toro’, 
‘Patriot’, ‘Nui’, ‘Puru’, ‘spartan’, ‘Bluejay’, ‘Putte’ and ‘Danute’ were considered the best cultivars.

Key words: blueberry, Vaccinium x covilleanum, collection, cultivar, productivity
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alleloPathy anD PhytotoXicity 
of invasive HERACLEUM SOSNOWSKYI

ligita Baležentienė*, edmundas Bartkevičius
Aleksandras Stulginskis University; Studentų 11, 
Akademija LT-53361, Kaunas distr., Lithuania

* Corresponding author. E-mail: ligita.balezentiene@asu.lt

Increasing human activity has resulted in a concomitant increase of alien Heracleum sosnowskyi 
migration and spread into new habitats suppressing native species due to its giant size, intensive 
reproduction of high seed yield and biochemical activity. total plant generative production 
ranged between 7 722 and 8 082 mericarps. The preliminary bioassay ex situ showed different 
phytotoxicity of 1­ and 2­years old plant extracts due to variation in the accumulated phenolics 
content. The extracts inhibited seed germination and the level of inhibition was concentration 
dependent. Phenolics contents vary throughout the plant age (0.22–81.03 mg ml–1), growth 
stage (0.17–81.03 mg ml–1) and across different plant parts (2.97–92.61 mg ml–1) inhibiting the 
acceptors plants germination. The results suggested that invasive Heracleum sosnowskyi posses­
ses allelopathic activity therefore may acquire spreading advantage in new territories through 
use of allelochemicals. Nonetheless, species evidence for allelopathic effects should also include 
more research.

Key words: allelopathy, acceptors, environment, germination, Heracleum sosnowskyi, phe­
nolics
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the iMPact of Plant Densities anD BioloGic 
feRtiliZeRs uPon the WeeDiness of 
oRGanically GRoWn WinteR Wheat

ligita Baležentienė*, vidmantas spruogis
Aleksandras Stulginskis University; Studentų 11, 
Akademija LT-53361, Kaunas distr., Lithuania

* Corresponding author. E-mail: ligita.balezentiene@asu.lt

The weediness of organically grown winter wheat was investigated at the organic production 
farm in the training farm of Aleksandras stulginskis University on a loamy (PLB­g4) Endohy-
pogleyi-Eutric Planosol (PLe-gln-W) field during 2006–2009. The aim was to assess the effect of 
biological fertilizers extracted from organic matter, namely Bioplant flora (Bf), Provita (Pv), 
and decomposer of organic matter Penergetic­k (Pk) on weediness of organically grown winter 
wheat. 

BP application decreased weediness by 59–67% in spraying treatments due to increased 
wheat mass accumulation and density and thus improved wheat competition and weed sup­
pression in agro­community. Application of Pv fertilizers on organically grown winter wheat in 
spring during the period of tillering did not have any essential effect on the weediness of wheat 
crop. Nevertheless, a trend for organic nitrogen fertilizers to increase weediness of organically 
grown winter wheat crops was observed.

Pre­sowing spray organically grown winter wheat with decomposer of organic matter Pk 
and application of organic nitrogen fertilizers Pv did not have a significant effect on the number 
of wheat leaves in autumn during the period of leafing stage. However, this fertizing essentially 
(by 0.83 g m–2 or 27.40%) increased the mass of dry weed matter in winter wheat. Pk and Pv 
fertilizers essentially (by 26.31 units m–2 or 18.42%) increased the number of weeds in winter 
wheat crops in spring at tillering stage in spring as compared to control. Nonetheless, this fer­
tilizing has no significant effect on dry matter mass of weeds in the crops of organically grown 
winter wheat. Pre­sowing spray of Pk and Pv application essentially increased the number by 
70.63–79.37 units m–2 or 41.1–48.68% and dry matter mass by 55.23–75.43 g m–2 or 28.84–
44.03%) of weeds in the crop of organically grown winter wheat at the end of vegetation period 
during the stage of wax maturity compared to unfertilized winter wheat and spraying with 
Pk. Though these treated fertilizers stimulated wheat growth and crop density, thus improving 
wheat competition, nonetheless crop weediness also increased during fertilized treatments.

Key words: weediness, organic farming, winter wheat, biologic fertilizers
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DiveRsity of the MaRtaGon lily 
(LILIUM MARTAGON l.)

antra Balode
Latvia University of Agriculture; Liela 2, Jelgava, LV-3001, Latvia

* Corresponding author. E-mail: antra.balode@llu.lv

The genus Lilium L. includes approximately 100 species distributed throughout the cold and 
temperate parts of the northern hemisphere. One of the best known wild lilies is martagon lily 
(L. martagon L.). Of all the lily species, it is distributed across the largest growing area – from 
western Portugal through europe and Asia. to evaluate the natural habitat of martagon lily, 
research was carried out in locations of Aizkraukle, Ventspils, Kuldiga and tukums region in 
Latvia. research results indicate that diversity in genotypes varies according to location and 
distribution. The individuals of each biotope were characterized by stable inherited traits: co­
lour, shape and flower diameter, stem length and bulb colour. The colour of flowers was basical­
ly consistent, but there were variations in intensity from pale to bright violet­pink. spotting was 
also extremely variable, ranging from a few small spots in the centre to spotting that covered 
the entire flower to the tips of the tepals. Diameter of flower varied between 3.5 and 6.0 cm. The 
height of these plants varied within 114–130 cm. The flowering time was from mid June to mid 
July and seeds ripen in september. Wild martagon lily found in these regions grew in calcareous 
soils among shrubs in river valleys and semi­shaded deciduous forests. Bulbs were about 10 to 
20 cm under the ground.

Key words: phenological observations, variability, wild species
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PhenoloGical PeculiaRities of seeD BeaRinG 
anD seeD cast of silveR (BETULA PENDULA Roth.) 

anD DoWny (BETULA PUBESCENS ehRh.) BiRch

vytautas Bareika
Kaunas College of Forestry and Environmental Engineering, 

Liepų str. 19–23, Girionys, Kaunas distr., Lithuania
* Corresponding author. E-mail: v.bareika@kmaik.lm.lt

The studies were conducted in pure birch stands of central Lithuania (the portion of birches 
in stand composition – not less than 10). The study objects were chosen on sites of the most 
characteristic for silver and downy birches hydrotopes (N, L, U and P). Phenological studies of 
over three years (2004–2006) were conducted in five 40–70­year old birch stands (three stands 
of silver birch and two stands of downy birch) growing on sites of similar fertility (c, d). species 
identification was done applying chemical (sediments) method, based on the reaction of inner 
bark with 2,4­dinitrophenylhydrasine (Lundgren et al., 1995).

The cast of silver birch seeds begins (when about 10% of seeds are dispersed) on average on 
1–5 August, while that of downy birch – on 14–16 August, i. e. 2 weeks later. Mass seed cast of 
silver birches (when about 50% of seeds are dispersed) starts on average on 15–18 August, while 
that of downy birch – on 25 August–1 september, i. e. also 2 weeks later. The most intensive 
seed cast of silver birch has been recorded since 30 July till 3 september (about 35 days), while 
that of downy birch – from 14 August to 8 september (about 25 days). In other words, the seed 
cast of downy birch is more intensive, i. e. about 80% of birch seeds fall down over a ten days’ 
shorter period than the seeds of silver birch.

Key words: silver and downy birch, phenology and dynamics of seed cast
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neW selections of PICEA ABIES (l.) h. KaRst. 
in DuBRava aRBoRetuM

valerija Baronienė
Dubrava Experimental and Training Forest Enterprise, Miškininkų str. 7, 

Vaišvydava, LT-53106 Kaunas distr., Lithuania
* Corresponding author. E-mail: arboretumas@dumu.lt

One of the aims of Dubrava Arboretum is to collect, evaluate and conserve bioecological di­
versity of native Lithuanian flora. since 2005 native woody plants with atypical morphological 
features in Dubrava Nursery, Girionys Park, Dubrava forest enterprise plantations and other 
locations are identified and registered. These plants are propagated by grafting, budding or cut­
tings and grown in Dubrava Arboretum. Presently, 14 examples of Picea abies (L.) H. Karst. se­
lections with atypical morphological features are collected in the Arboretum. to date, our find­
ings suggest that the plants are different and distinguishable from other cultivars of Picea abies 
by their morphological and ornamental features. currently, the selections will be evaluated over 
several years and locations to test the veracity of their ornamental features and determine their 
adaptability to climatic conditions together with resistance to pest and disease. If our plants 
are an improvement on the existing cultivars the process of registration and naming should be 
contemplated. The plants are evaluated not only for potential use as cultivars, but also as locally 
adapted propagation material, as genetic resources for diversity of wild plants and as material 
for subsequent hybridisation and selection.

Key words: native plant, Picea abies, diversity, plant morphology, genetic resources
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intRoDuction anD ReseaRch of astilBe 
(ASTILBE Buch.-haM. eX D. Don) Genus 

Plants in Kaunas Botanical GaRDen of 
vytautas MaGnus univeRsity

Žibutė Baškienė, Judita varkulevičienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: z.baskiene@bs.vdu.lt

The results of research of 25 varieties of astilbe, grown in Kaunas Botanical Garden of Vytautas 
Magnus University, are presented in this article. Astilbe introduction started in 1975. The tests 
of morphologica l – decorative features were made during the period 2010–2012.

Decorativity of astilbe varieties was evaluated based on all decorative criteria: height of 
plant, colour of leaves and flowers, shape, density, length and diameter of in florescence and 
flowering period.

Key words: Astilbe, observations of phenological events, biometric measurements
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coMMon yeW – TAXUS BACCATA l. in latvia
ināra Bondare

National Botanic Garden of Latvia, Miera Street 1, LV-2169 Salaspils, Latvia
* Corresponding author. E-mail: inbon@inbox.lv

common yew (Taxus baccata L.) is a rare and endangered species included into the red Data 
Book of Latvia. The species grows on the eastern edge of its distribution area. It was found 
mainly in sW parts of Kurland near the Baltic sea coast and the Gulf of riga (in some locali­
ties). Mostly yew is the understory plant and grows well in the shade, in climatic zones with 
mild winter and cool summer. As this conifer has high landscape value and is a relict since 
Atlantic times, it needs protection. In Kurland, a restricted area “rucavas īvju audze” (“Yew 
grove of rucava”) was established situated in the sW of maritime territory in the Bārtavas low­
land – 206 ha area. The highest common yew tree (14 m) grows in the Zentenes Park (in district 
of tukums).

This paper also presents a collection of taxa of yews which have been planted in the Arbore­
tum of rucava during 15 years.

Key words: Taxus baccata, Latvia, distribution, conservation, propagation
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aRchitectuRal RhythMs in a lanDscaPe DesiGn
Zigmantas Brazauskas1, Pijus Brazauskas2

1 Vilnius Academy of Arts, Kaunas Forestry and Environmental Engineering 
University of Applied Sciences (KFEEUAS), Muitinės str. 4, Kaunas, Lithuania

* Corresponding author. E-mail: zigm.brazauskas@gmail.com
2 Nuffield Department of Clinical Medicine, University of Oxford, 
Old Road Campus Research Building, Oxford, United Kingdom

E-mail: pijus.brazauskas@ndm.ox.ac.uk

complex contemporary architecture and creative landscape design solutions are vital compo­
nents for development and advancement of modern society. The most prominent challenges 
for landscape design are enrichment of architectural space with vegetation, which makes spaces 
more ecological, aesthetical, and in particular instances more functional. Landscape design 
can also act as a harmonizing link between historical and modern architecture. While organi­
zing and implementing landscape projects in urban territories, various connections of shapes 
of plants and rhythm are interconnected: starting from a small flower garden or alpinarium 
and moving on to blocks in the cities and parks, where solutions depend on the function of 
the space. Here I investigate landscape design challenges arising from several cases of modern 
and contemporary architecture and how the harmony can be achieved through the theory of 
composition. In addition, I emphasize the need of more complex vegetation (possibly geneti­
cally engineered) in order to meet the needs of complicated contemporary architectural pro­
jects. contemporary architecture and modern landscape design harmony is a complex problem 
which requires interdisciplinary solutions by joint effort of architects and botany scientists.

Key words: architectural rhythms, modern landscape
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Plant ReGeneRation inDuceD in soMatic tissues 
of SEDUM l.

natalija Burbulis, aušra Blinstrubienė, vaida Jonytienė
Aleksandras Stulginskis University, Studentų str. 11-333, 

Akademija, LT-53361 Kaunas distr., Lithuania
* Corresponding author. E-mail: Natalija.Burbulis@lzuu.lt

regeneration of ornamental plants in vitro is important for a wide range of application. The 
effect of different levels of 1­naphthylacetic acid (NAA) and 6­benzylaminopurine (BAP) on 
plant regeneration of four Sedum species was studied. Isolated explants of Sedum rupestre ‘An­
geline’, S. reflexum ‘cristatum’, S. fosterianum ‘elegans’, S. maximum ‘Autumn joy’ were grown 
on Murashige ir skoog (Ms) nutrition medium with different content of growth regulators. Ad­
ventitious shoots were transferred to Ms culture medium for rhizogenesis induction. The high­
est shoot formation frequency of cultivars ‘elegans’ and ‘cristatum’ has been obtained under 
influence of 0.75 mg l–1 BAP. The 3.0 mg l–1 BAP concentration in culture medium resulted in 
highest shoot regeneration frequency of cultivar ‘Angeline’. All isolated explants of ‘Autum joy’ 
formed adventitious shoots in the medium supplemented with 3.0 mg l–1 BAP + 0.5 mg l–1 NAA 
and 4.0 mg l–1 BAP + 0.5 mg l–1 NAA, while 0.75 mg l–1 BAP in culture medium stimulated shoot 
formation of cultivar ‘elegans’. The highest shoots number per explant of variety ‘Angeline’ has 
been establishing in medium with 0.75 mg l–1 BAP and 3.0 mg l–1 BAP. Medium supplemented 
with 3.0 mg l–1 BAP resulted in highest shoots number per explant of ‘cristatum’. explants of 
cultivar ‘Autum joy’ formed the highest shoots number per explant in medium with 3.0 mg l–1 
BAP + 0.5 mg l–1 NAA and 4.0 mg l–1 BAP + 0.5 mg l–1 NAA. Although shoots of cultivars ‘ele­
gans’ and ‘Angeline’ formed the most intensive roots in vitro however the highest number of 
plants regenerants has been obtained growing variety ‘Autumn joy’ leaves segments in culture 
medium supplemented with 4.0 mg l–1 BAP + 0.5 mg l–1 NAA.

Key words: growth regulators, regeneration in vitro, Sedum L.
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nitRate ReDuctase, GlutaMine synthetase, 
anD Glycolate oXiDase activity anD 

PRoline content in leaves of c4 anD c3 
cRoPs in Relation to WateR anD 

PhosPhoRous Deficiency

Maria caus1, christine Brandt2, Bettina eichler-lobermann2

1 Institute of Genetics and Plant Physiology, Moldovan Academy of Sciences, Chisinau, Moldova
2 Rostock University, Faculty of Agricultural and Environmental Sciences, Rostock, Germany

* Corresponding author. E-mail: mcausmcv@yahoo.com

An eight­week pot experiment was conducted under semi­controlled conditions to investigate 
the interactive effect of phosphorous (P) deficit and drought stress on nitrate reductase (Nr), 
glutamine synthetase (Gs), and glycolate oxidase (GO) activity and proline content in leaves of 
different c4 and c3 crops. two water treatments were applied to get 70% (well watered) and 30% 
(drought stress) of soil water holding capacity, respectively. The soil used for the pot experi­
ment was classified as loamy sand and indicated a suboptimal P status. two c4 plants, such as 
Sorghum bicolour (L.) Moench × Sorghum Sudanese (Piper) stapf. and Amaranthus cruentus L., 
as well as two c3 plants – Glycine max (L.) Merr. and Secale cereale were studied. Drought stress 
induced a significantly high inhibitory effect on soybean leaf Nr activity, reducing enzymatic 
activity for about 3.3 times compared to activity values of well watered plant leaves. The Nr 
activity of rye and amaranth leaves decreased under drought conditions. In contrast, the level 
of Nr values from sorghum leaves were not affected by water supply. The Gs activity in leaves 
depended on the type of photosynthesis. The c3 investigated crops (soybean, rye) were more 
sensitive to the stress factors of drought and P limitation than c4 crops (amaranth, sorghum). 
soil P and water defficiency significantly increased GO activity in the leaves of both c3 and c4 
photosynthesis types. Drought stress resulted in increased proline contents in the leaves of all 
investigated crops compared to the well watered crops. The highest values of proline accumula­
tion were observed in stressed leaves of rye. The results suggest crop specific reaction on water 
shortage and P deficiency.

Key words: phosphorous deficiency, drought stress, c4 and c3 crops, nitrate reductase, glu­
tamine synthetase, glycolate oxidase, proline
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seasonal DynaMics of soluBle PeRoXiDase in 
BUXUS SEMPERVIRENS l. leaves

Maria caus, tudor Ralea, alexandru Dascaliuc
Institute of Genetics and Plant Physiology, Moldovan Academy od Sciences, 

Padurii Str., 20, Chisinau, MD 2002, Republic of Moldova
* Corresponding author. E-mail: mcausmcv@yahoo.com

Throughout the year plants, perennial species in particular, are exposed to multiple seasonal 
stressful environmental factors. considerable seasonal temperature fluctuations represent one 
of the most prevalent abiotic stresses for plants. Plant cells exposed to extremely low or high 
temperature accumulate reactive oxygen species (rOs). The latter include not only free radi­
cals, but also H2O2 molecules which are very toxic for vegetal tissues. for the annihilation of 
rOs in plant cells, among other antioxidative enzymes, peroxidases (PO) are activated. The aim 
of this study was to investigate the modifications of PO specter and activity in Buxus semper-
virens L. leaves in different seasons of the year. The leaves of this evergreen plant are suitable 
for investigating the mechanisms of plants adaptation to temperature stress. The leaves were 
collected from adult B. sempervirens plants, grown near the Institute of Genetics and Plant 
Physiology. total activity of PO was determined in soluble proteins fractions extracted from 
the leaves. The specter of PO was analysed by using vertical gradient polyacrylamide gel elec­
trophoresis. The obtained results showed that the PO activity of extracts from boxwood leaves 
reach maximum values in periods when temperature regime was stressful (in July and January, 
the months with the highest and lowest ambient temperature). The analysis of PO isoenzymes 
patterns has revealed two zones of bands distribution: the first – in the cathode part of the gel; 
and the second – in the middle part of the gel. Although the intensity of isoenzyme bands is 
specific in extracts from leaves taken in different seasons of the year, the specter of isoenzymes 
bands is similar. These results confirm the participation of PO in plant adaptation to extreme 
temperatures.

Key words: Buxus sempervirens leaves, soluble peroxidase, isozyme pattern, seasons
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evaluation of PRosPective hiGhBush 
BlueBeRRy cultivaRs

laima Česonienė1, Remigijus Daubaras1, algimantas Paulauskas2, Judita Žukauskienė2

1 Kaunas Botanical Garden of Vytautas Magnus University, 
Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania

2 Vytautas Magnus University; Department of Biology, 
Vileikos str. LT-44404 Kaunas, Lithuania

* Corresponding author. E-mail: l.cesoniene@bs.vdu.lt

Blueberry species are economically important berry plants in europe. Their berries are a source 
of very valuable chemical components such as anthocyanins, organic acids, sugars, and other 
biologically active compounds. Growing of highbush blueberry started in Lithuania in 1965, 
however, modern cultivars have been under investigations at Kaunas Botanical Garden of VMU 
only since 1995. The comprehensive morphological and biochemical characterization of high­
bush blueberry Vaccinium × covilleanum genotypes is very important for cultivar identification 
and assessment of cultivars prospectivity. The aim of this study was to select highbush blueberry 
cultivars distinguished by berry quality, high productivity, and large amounts of biologically ac­
tive components. Winter hardiness and resistance to late spring frosts were accomplished also. 
The cultivars of highbush blueberry ‘toro’, ‘Nui’, ‘Bluecrop’, ‘Patriot’, ‘spartan’, and ‘sunrise’ were 
selected because of high productivity and good berry quality.

Key words: berry, chemical components, cultivar, genotype
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DynaMics of DeaD WooD DecoMPosition 
in noRWay sPRuce WooDs in the KeMeRi 

national PaRK, latvia

Mārtiņš Dakša1, Guntis Brūmelis2, Didzis elferts2

1 Botanical Garden of University of Latvia, Kandavas 2, Riga, LV-1083, Latvia
2 University of Latvia, Faculty of Biology, Kronvalda 4, Riga, LV-1586, Latvia

* Corresponding author. E-mail: m_daksa@inbox.lv

In order to improve biological diversity in managed and protected forests it is necessary to de­
velop suitable management methods. Woody debris, especially with large diameter, is of great 
importance for sustaining biodiversity. to maintain this diversity, continuity of woody debris 
in space and time is required. There is a lack of knowledge about decomposition rate of woody 
debris in the boreo­nemoral zone. In order to develop management plans and to ensure conti­
nuity of woody debris such knowledge is important. We selected 9 circular plots (15­m radius) 
in relatively undisturbed (by humans) Norway spruce (Picea abies (L.) Karst.) stands located 
in the southern part of Kemeri National Park. Diameter of snags and logs was measured, only 
those with diameter ≥0.2 m at 1.3 m above the original ground level were used for our study. 
All logs were classified according to decomposition stage using a 5­point scale. to determine 
time since death of a tree, we collected cross­sections and cores for cross­dating. for the master 
chronology we used cores collected from living trees growing nearby. In cases when cross sec­
tions and cores were considered undatable, due to high degree of wood decomposition, cross 
sections of saplings and cores from nearby trees were collected for “growth release” analysis. In 
total, 70 logs were measured and dated.

Key words: dead wood, dendroecology, forest dynamics, Picea abies
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chaRacteRiZation DescRiPtoRs foR PAEONIA 
LACTIFLORA cultivaRs

stasė Dapkūnienė
1 Vilnius University Botanical Garden, Kairėnų str. 43, LT-10239 Vilnius, Lithuania

2 Plant Gene Bank, Kairėnų str. 43, LT-10239 Vilnius, Lithuania
* Corresponding author. E-mail: stase.dapkuniene@bs.vu.lt

chinese peony and their first cultivars were introduced to Lithuania from Western europe. 
Lithuanian flower breeders s. eicher­Lorka, O. skeiviene, e. tarvidiene and J. e. tarvidas 
developed Lithuanian peony cultivars. 48 Lithuanian peony cultivars were attributed to Na­
tional plant genetic resources. The Guidelines for the conduct of tests for distinctness uni­
formity and stability for trees peony were prepared by UPOV in 2011. There are no prepared 
descriptors for the evaluation of morphological and ornamental traits of herbaceous peonies. 
This article discusses the descriptor of morphological and decorative traits of herbaceous 
peo nies (Paeonia lactiflora Pall.) cultivars. The description of vegetative and generative parts 
of peony plants was prepared according to methodological material of M. Vasiljeva, J. Vaide­
lys, s. Dapkūnienė and BI advice for developers of descriptors. evaluation of morphological 
parameters of the plants was carried out according to J. Dagys’ textbook. The observations 
were performed when plants were completely developed, at the beginning of flowering. 10 
plants or their parts were evaluated.

Key words: herbaceous peony, Paeonia lactiflora, characterization descriptor
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PRiMRose (PRIMULA l.) MoRPholoGical 
chaRacteRiZation of oRnaMental DescRiPtion

stasė Dapkūnienė1, Judita varkulevičienė2
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Kairėnų str. 43, LT-10239 Vilnius, Lithuania 

2 Kaunas Botanical Garden of Vytautas Magnus University, 
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* Corresponding author. E-mail: stase.dapkuniene@bs.vu.lt

Lithuanian cultivars of primroses (Primula L.) are created by Ona skeivienė and Jonas evaldas 
tarvidas. The cultivars of Primula malacoides were collected and analysed at the floriculture 
Department of Kaunas Botanical Garden of Vytautas Magnus University and at the floriculture 
Plant collections Department of the Botanical Garden of Vilnius University. In total, all culti­
vars of primroses were assessed and there is a big variety of their morphological characteristics. 
The characterization descriptors of Primula were prepared for the characterization of primroses 
and a tentative descriptor list was developed for the genus considering the recommendations of 
the Bioversity International.

Key words: Primula, genus, morphological, characterization descriptors
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neW BeRRy Plants foR the lanDscaPe 
GaRDeninG at aGRo-touRisM faRMs

Remigijus Daubaras, laima Česonienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: r.daubaras@bs.vdu.lt

The popularity of agro­tourism continues to grow in Lithuania during the last decades. People 
are fond of spending time in the countryside. New horticultural plants with valuable decorative 
and economic properties should be used for landscape gardening at farms of agro­tourism. The 
seasonal development, winter hardiness, resistance to late spring frosts as well as morphological 
properties of genera Actinidia and Vaccinium were investigated. The lianas Actinidia kolomikta 
and A. arguta are suitable for planting in arbours and pergolas. Male plants of A. kolomikta 
are more ornamental because of their intensive leaves variegation, meanwhile female clones 
are also valuable because of berry yield. A comparison of both Actinidia species revealed high 
cold tolerance in winter, however, the cultivars of Actinidia kolomikta were more winterhardy 
under Lithuanian climate conditions. The bushes of highbush blueberry (Vaccinium × covillea-
num) are very attractive during flowering and berry ripening phases as well as because of their 
dark purple coloration of leaves in autumn. The early and medium­early cultivars of highbush 
blueberry ‘chandler’, ‘reka’, ‘earliblue’, ‘Nui’, ‘toro’, ‘spartan’ with long period of berry ripening 
should be used for landscape gardening in agro­tourism farms. American cranberry (Vacci-
nium macrocarpon) and cowberry (Vaccinium vitis-idaea) are evergreen species which are very 
popular horticultural plants in Lithuania. The most decorative cultivars of cowberry ‘erntekro­
ne’, ‘erntesegen’, ‘red Pearl’ as well as some clones were selected and recommended for growing 
in the garden­plots. American cranberry cultivars look very attractive during blooming and 
they produce very valuable berries in autumn.

Key words: horticulture, landscape gardening, plant, species
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chaenoMeles: Gene Pool anD neW cultivaRs 
in national Botanical GaRDen of uKRaine

tetiana Dzan, svitlana Klymenko
SI “Institute of Pharmacology and Toxicology of National Medical Academy 

of Sciences of Ukraine”, Chornovola 14, ap. 20, Kiev, 01135, Ukraine
* Corresponding author. E-mail: Zakucilo@gmail.com

The results of many years research of Japanese quince in NBs NAs of Ukraine are described. 
The gene pool represented by 3 species and more than 50 cultivars and hybrids of their own 
and foreign breeding. There are 4 cultivars breeding NBs in the register of Plant Varieties of 
Ukraine. Their biochemical composition and medical significance were evaluated.

In the studied feedstocks the presence and quantity of content of carbohydrates, amino acids, 
fatty acids, aliphatic and hydroxycinnamic acids, procyanidins, tannins, flavonoids, saponins, 
chlorophylls, carotenoids, macro­ and microelements were established, in leaves of Japanese 
quince it was done for the first time. The extract of Japanese quince leaves of sort “Jan” shows 
hepatoprotective activity, of sort “Holiday” – antidiabetic properties, of sort “exclusive” – an­
tiulcer effect. The extract of Japanese quince fruit of sort “exclusive” stimulates all aspects of 
hematopoiesis.

Key words: Japanese quince, cultivars, volatile components, fatty acids, organic acids, 
markers
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the selection of Resistant taXa of tRees 
foR colD ReGions of WesteRn siBeRia

alexandr egorov, nikolay vasiliev, viachaslav Byalt, Irina Riazanova
Saint-Petersburg Forest Technical University; Instituskyi str. 5, Saint-Petersburg, Russia

* Corresponding author. E-mail: egorovfta@yandex.ru

In the north of Western siberia in Yamal­Nenets Autonomous District (YNAD) were surveyed 
15 localities, in which were 75 taxa of native and adventitious trees and shrubs, including 52 
taxa in the tundra.

Analysis of the previous studies on the introduction of trees in the 1970’s and 80’s, held in 
Labytnangi in environmental research station, showed that at that time planting of five tree spe­
cies in the region was recommended.

Our research in 2011–2012 showed that this list can be expanded by species growing in 
similar climatic conditions. for example, 10 trees can be recommended to salekhard tundra 
area, and for the species of the more favorable conditions in the area the list of trees contains 
42 taxa.

According to the analysis of literature and our data were identified major parameters on 
which the selection of trees from areas of climate analogues for climatic subregions YNAD: the 
average temperature in January, the absolute minimum temperature, the amount of accumu­
lated temperature above 10 °c and above 5 °c.

Only selected 52 taxa of trees that are recommended for growing and testing in YNAD, in­
cluding for tundra – 33 taxa of trees. And if you ignore the selection of the absolute minimum 
temperature, 125 taxa can be recommended to the test in the YNAD (with January tempera­
tures below –20 °c).

Key words: trees, resistant, Western siberia
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econoMic DeveloPMent anD Plant 
BioDiveRsity loss in euRoPe

andrei filimonov
St. Petersburg State Polytechnical University, Polytechnicheskaya str. 29, St. Petersburg, 195251 Russia

* Corresponding author. E-mail: filandr@yandex.ru

It is widely accepted that economic development is causing high rates of biodiversity loss. How­
ever, very little is known about the possible mechanisms of the economic development impacts 
on biodiversity. We tested how strongly the loss of plant biodiversity is related to different socio­
economic, geographical and ecological features of 44 european countries. to study statistical 
dependence between variables we used Pearson’s correlation coefficient (r) and spearman’s rank 
correlation coefficient (rs) according to Wessa (2013).

We found a positive correlation between the number of threatened species (Nts) and the 
total length of road network (r = 0.58; rs = 0.71), Gross Domestic Product (GDP) (r = 0.55; 
rs = 0.74), the number of botanic gardens (r = 0.45; rs = 0.72) and the total population (r = 0.47; 
rs = 0.77) of the countries of europe.

Intermediate values of the correlation coefficients were obtained when comparing the Nts 
and the number of invasive species (r = 0.27; rs = 0.50). At the same time, there was no any suf­
ficient difference between Pearson’s and spearman’s correlation coefficients for the Nts and 
Human Development Index (HDI) variables (r = 0.21; rs = 0.24).

We observed the most dramatic disproportions between levels of the Pearson’s r and spear­
man’s rs correlation coefficients when the Nts and forest area (r = 0.08; rs = 0.60), as well as the 
Nts and the territory of the country (r = 0.09; rs = 0.63) were compared. The same was true for 
the Nts and GDP (per capita) variables (r = 0.06; rs = 0.36).

It should also be noted that in the groups of 44 european and 27 eU countries absolute 
values of the correlation coefficients for the identical pairs of variables may differ significantly 
(filimonov, 2013).

Key words: economic development, plant biodiversity loss, socio­economic indicators, eu­
rope
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coMPaRative evaluation of intRoDuceD 
sPecies PeRsiMMon (DIOSPYROS sPP.) 

in DiffeRent cliMatic Zones of uKRaine

olga Grygorieva, Ján Brindza, svitlana Klymenko, olga Grabovetska, Dezider toth
M. M. Gryshko National Botanical Gardens, National Academy of Sciences of Ukraine; 

Timirjazevska str. 1, 01014 Kyiv, Ukraine
* Corresponding author. E-mail: ogrygorieva@mail.ru

In this work a group of persimmon species oriented on the fruit size gained in two extreme 
cultivation localities of Ukraine was evaluated. In the experiments three introduced culti­
vars from UsA – Meader, John rick and Weber (Diospyros virginiana L.) were used. At the 
same time were evaluated five cultivars named Nikitska Bordova, rossiyanka, Mount Goverla, 
Mount rogers and Mount roman­Kosh bred in Ukraine using inter­species crossing (D. Vir-
giniana × D. kaki).

Key words: persimmon, Diospyros spp., cultivars, climatic zones, Ukraine
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IN VITRO MultiPlication anD cultivation
of ACTINIDIA ARGUTA in MolDova
Raisa ivanova, tatiana calugaru-spataru, alexandru Dascaliuc
Institute of Genetics and Plant Physiology, Academy of Sciences of Moldova; 

20, Padurii str., Chisinau MD-2002, Republic of Moldova
* Corresponding author. E-mail: ralivanova@yahoo.com

Actinidia arguta is a perennial fruit liana, not characteristic for natural flora of Moldova. This 
species is interesting for gardeners due its high ornamental value, as well as for exotic fruits 
(kiwifruits). During eight years the research had been carried out at the experimental station 
of the Institute of Genetics and Plant Physiology of the As of Moldova. Particular attention was 
paid to optimization of the methods of vegetative propagation and conditions of cultivating re­
sistant and high­productive clone tatiana, previously selected from the generative propagated 
plants. The apical meristems from adult plants served as a source for elaborating the method 
of in vitro micropropagation. As a result, there were determined the optimal cultural medium 
and conditions of cultivation, allowing the propagation of plants with the multiplication factor 
equal to seven. Plants adaptation to ex vitro conditions was ensured by varying light intensity 
and gradually reducing the relative humidity from 95% to natural. The resistance of plants to 
fungal diseases was correlated with the activity of chitinase which changed depending of leaf 
age, plant sex and seasons. A. arguta that grows in conditions of the central Moldova gives 
2–6 kg of kiwifruits per plant with valuable organoleptic and biological properties. In 100 g 
of fresh kiwifruits we determined 85,50 ± 0,45 mg of ascorbic acid, 127,64 ± 6,09 mg of total 
polyphenols, including flavonols – 7,30 ± 0,36 mg, oxycinnamic acids – 1,80 ± 0,09 mg. Due 
to high content of ascorbic acid and polyphenols kiwifruits juice can become a valuable source 
of nutrient substances. The antioxidant activity of juice, determined by the potentiometric me­
thod and expressed in equivalent of vitamin c (VceAc), was equal to 9.26 ± 0.28 μMol/g (per 
dry residue).

Key words: Actinidia arguta, micropropagation, hardy kiwifruits, phenolics, antioxidant ac­
tivity
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a neW PHYTOPHTORA ALNI associateD 
alDeR MoRtality in lithuania

Zita Jovaišienė
Utena College of Applied Sciences, Faculty of Health and Social Care; 

Maironio str. 7, LT-28142 Utena, Lithuania
* Corresponding author. E-mail: zita.jv@gmail.com; spsr@utenos-kolegija.lt

New Phytophtora taxon that causes diaback for alder has been detected in the UK in 1993, later 
to be identified in other european countries. After ten years of study, P. alni was confirmed as 
a new species to science. for the first time in Lithuania P. alni was isolated and identified from 
Alnus glutinosa and A. incana damaged subcortical tissue during 2001–2004. Three P. alni areas 
were discovered and tested. Alder sanitary conditions were evaluated in two regions: in south­
western and northeastern Lithuania. There is a correlation between the permanent presence of 
tree roots humidity and disease manifestation. economic damage to trees is obvious.

Key words: Phytophtora alni, Alnus glutinosa, A. incana, Lithuania
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assessMent of tuliPs BioloGical DiveRsity 
at the vinGis DePaRtaMent of Botanical 

GaRDen of vilnius univeRsity

Regina Juodkaitė
Botanical Garden of Vilnius University; Kairėnų str. 43, 10239 Vilnius, Lithuania

* Corresponding author. E-mail: regina.juodkaite@gmail.com

tulip collection of the Vingis department of Botanical Garden of Vilnius University was es­
tablished in 1997. During the research period (1997–2011) a broad scope analysis of 474 tulip 
species and cultivars was carried out. The collection includes tulips of 15 classification groups: 
1) single early tulips make up 2% of the studied tulips; 2) Double early tulips – 3%); 3) triumph 
tulips – 22%; 4) Darwin hybrid tulips – 8%; 5) single Late tulips – 15%; 6) Lily flowered tu­
lips – 7%; 7) fringed tulips – 8%; 8) Viridiflora tulips – 4%; 9) rembrandt tulips – only a single 
cultivar; 10) Parrot tulips – 7%; 11) Double Late tulips – 6%; 12) Kaufmanniana varieties and 
hybrids – 4%; 13) fosteriana varieties and hybrids – 4%; 14) Greigii varieties and hybrids – 4% 
and 15) Other species and their varieties and hybrids – 6%. Within the research period, the 
following studies were carried out: 1) approbation of tulip species and cultivars; 2) assessment 
of tulip ornamental quality; 3) registration of the beginning and end of tulip flowering; 4) recor­
ding of blooming length; 5) assessment of resistance to Tulip breaking potyvirus; 6) assessment 
of resistance to Botrytis tulipae.

Among the investigated 15 classification groups of tulips grown in the collection, Darwin 
hybrid tulips, Kaufmanniana, fosteriana, Greigii varieties and hybrids and Other tulip species 
and their varieties and hybrids are the most resistant to Tulip breaking potyvirus. cultivation of 
these tulips in Lithuania is recommended primarily. single early tulips, Double early tulips, 
Darwin hybrid tulips and Other tulip species and their varieties and hybrids are the most re­
sistant to Botrytis tulipae. Manifestation of Botrytis tulipae on tulips depends upon particular 
climatic conditions.

Key words: Tulipa, diversity, ornamental quality, diseases
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intRoDuction of MeDicinal Plants anD 
PhytocheMical analysis of VIOLA TRICOLOR l. 

GRoWn at Kaunas Botanical GaRDen of 
vytautas MaGnus univeRsity

Béquet Karla1,2,3, audrius Maruška3, ona Ragažinskienė2, erika Šeinauskienė2

1 Angers’s University, Institute of Technology (IUT),4 bld Lavoisier – BP 42OI8-49016A NGERSC EDEX;
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Medicinal (aromatic) plants are widely used for the prophylaxis and treatment of diseases. The 
diversity of their species and varieties is important from the scientific and practical point of 
view. At the end of the 21th century, specific attention was paid to cultivation and preservation 
of medicinal, aromatic plants, evaluation of their quality and quantity. Production of many 
preparations of plant origin, immunostimulating among them, is limited by the deficiency of 
officinal herbal raw materials. It is essential to increase the assortment of cultivated medicinal 
plants, to accumulate and study samples of the introduced plants in collections now and in fu­
ture, thus preserving and enriching the genetic fund of the useful plants of Lithuania.

The collections of medicinal plants as well as test plantations of sector of Medicinal Plants 
of Kaunas Botanical Garden of Vytautas Magnus University (VMU), are the gene pool of seed­
lings and seeds of rare species of medicinal plants, a scientific, informational, educational base 
as well as the centre of preparation, storage and distribution of raw material, which make a 
major contribution to the development of science of medicinal plants in Lithuania.

The research work presents details of introduction of Wild pansy (Viola tricolor L.) since 
1986 in the collection of medicinal plants of sector of Medicinal Plants at Kaunas Botanical 
Garden of Vytautas Magnus University and its phytochemical analysis results in Instrumental 
Analysis Laboratory at Department of Biochemistry and Biotechnologies of VMU. The raw 
material of this medicinal plant was collected and dried in 2012. Viola tricolor L. is an an­
nual herbaceous plant belonging to Violaceae Batsch family. The plant is rich in biologically 
active compounds, such as polyphenols (flavonoide). The aim of the studies was to determine 
the polyphenols (flavonoide), content and the total scavenging activities in the dried flowering 
aerial parts Viola tricolor L. – Violae herba cum flore.

Liquid extraction with aqueous methanol was carried out for spectrophotometric analysis of 
total amount of phenolic compounds, total amount of flavonoids and DPPH radical scavenging 
activity. Phenolic compounds were identified and quantitated using high performance liquid 
chromatography. for the assessment of radical scavenging of individual phenolic compounds 
the on­line post­column DPPH reaction detection was carried out.

The obtained results demonstrate the variety and complexity of the biologically active com­
pounds present in Viola tricolor L. grown in climatic conditions of the Middle Lithuania. The re­
sults suggest that the majority of compounds are in the blossom and the major is rutin which have 
a primordial influence in the anti­oxidant activities. Lithuania has very good preconditions to pro­
duce raw material for many medicinal and aromatic plants, especially from organic production.

Key words: Viola tricolor L., introduction, phytochemical analysis, Lithuania
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evaluation of total Phenolic content anD 
antioXiDant activity of DiffeRent ROSMARINUS 

OFFICINALIS l. ethanolic eXtRacts

Giedrė Kasparavičienė1, Kristina Ramanauskienė2, arūnas savickas1, saulė velžienė1, 
Zenona Kalvėnienė1 ona Ragžinskienė3, Daiva Kazlauskienė4
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3 Kaunas Botanical Garden of Vytautas Magnus University, 
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4 Department of Analytical and Toxicological Chemistry; 
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* Corresponding author. E-mail: giedre@kasparavicius.eu

Botanical extracts are one of the richest sources of antioxidants that counteract both free radi­
cals and oxygen reactive species. The solvent and extraction conditions used in the extraction 
may influence the quantity, antioxidant composition and biological activity. ethanolic extracts 
of rosemary leaf were produced by maceration and percolation and different ethanol concen­
tration (30%, 40%, 50%, 60%, 70%, 80%, 90% and 96%) were used for extraction. Influence 
of ethanol concentration and extraction method on the amount of total phenolic content and 
antioxidant activity by and 1,1­diphenyl­2­picrylhydrazyl (DPPH) radical inactivation was 
determined spectrophotometrically. The most potent solvent concentration was 50% for the 
evaluation of total polyphenols 47.39 ± 0.21 mg/mL rAe. All tested rosemary extracts showed 
high DPPH radical inactivation, which ranged from 75.96 ± 1.12% to 85.81 ± 0.14%. The dry 
residue was also evaluated and it was higher in the liquid extracts than in tinctures.

Key words: rosemary extract, total phenolics, antioxidant activity
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acaRiciDal activities of soMe essential oils
sonata Kazlauskaitė, algirdas amšiejus, vytautas tamutis, 
aurelija Šaluchaitė, Povilas Mulerčikas, algimantas Žiogas, 

Jolanta sinkevičienė, elena survilienė, Regina Malinauskaitė
Aleksandras Stulginskis University, Studentų str. 11, 

LT-53361 Akademija, Kaunas distr., Lithuania
* Corresponding author. E-mail: sonata.kazlauskaite@asu.lt

The fact that essential oils contained in some plants are distinguished by acaricidal properties 
has been observed long time ago. The objective of the research was to identify the effectiveness 
of essential oils of some widespread plants in Lithuania – Aegopodium podagraria L., Armoracia 
rusticana P., Arctium tomentosum Mill., Artemisia absinthium L., Tanacetum vulgare L., Ribes 
nigrum L., Petroselinum sativum Mill., Artemisia vulgaris L. – in the treatment of bees against 
Varroa destructor mite. All the plants applied in the study showed acaricidal effect, but the 
greatest one was obtained when Aegopodium podagraria L. was selected.

Key words: apiculture, acaricides, Varroa destructor
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nicely BlooMinG shRuBs: intRoDuction 
anD PRoPaGation featuRes in conDitions 

of southeast uKRaine
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Modern planting is generally developing as a branch of general culture, using the best achieve­
ments of different areas of knowledge and kinds of arts. In conditions of modern intraspecific 
stage of introduction, which has started in the 1990s and is characterized by spreading of sorts, 
cultivars and forms of ornamental plants, our native dendrologists emphasize the need of in­
depth study of introducents. The foreground job is to select from the wide assortment of intro­
duced plants the most promising ones for the region with the emphasis on their ornamentality. 
The aim of our research was to study bioecological features of growth and development of 
nicely blooming species and cultivars of woody shrubs, which are rare in planting of the region, 
and to develop the techniques for their propagation to obtain the mass planting material of lo­
cal origin. The objects of our study were plants of the genera Spiraea L., Weigela Thunb., Phila-
delphus L., species and cultivars of Buddleia davidii franch., Viburnum carlesii Hemsl., Cary-
opteris × clandonesis simmonds. We investigated bioecological features of the plants studied 
during 2004–2012 in Donetsk Botanical Garden of the NAs of Ukraine. Introduction study is 
based on phenological observations. Phenological data reveals to what extent ecological factors 
of the introduction point meet the natural bioecological requirements of introducents. for wide 
implementation of introducents into culture, it is important to obtain the planting material by 
the effective and rather easy method like stem cutting. Therefore our research is aimed at the 
in­depth study of growth and development rhythms of plants, the dependence of their regene­
rative ability on bioecological features in conditions of introduction. The study revealed high 
correlation between the phases of growth and development of shoots and rooting of cuttings 
taken from shoots in the relevant growing phases. This allows to approach to forecasting of the 
cutting results, determine the expedience of using a particular part of shoots to yield more ro­
oted cuttings. In southeast Ukraine we were the first to investigate the features of rhizogenesis 
of stem cuttings of the species and cultivars mentioned. The research revealed the possibility 
to improve the assortment of ornamental woody plants for urban areas according to modern 
trends in planting. The developed methods of their propagation allow to obtain the high quality 
planting material of local origin in a relatively short time.

Key words: introduction, stem cuttings, regenerative ability, planting material
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the influence of caDMiuM chloRiDe anD 
hyPeRtheRMia on the fatty aciD coMPosition 

of hiGh aQuatic Plants fRoM anGaRa RiveR
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Lermontov str. 132, Irkutsk, Russia
* Corresponding author. E-mail: kouzma@mail.com

fatty acid composition of higher aquatic plants from the Angara river under the influence of 
hyperthermia 30 °c, and cadmium chloride 100 mg/l was investigated. The changes of the fatty 
acid composition in response to hyperthermia and cadmium chloride have been found. The 
differences in the fatty acid composition changes of the studied species have been shown after 
24 and 48 h of exposure. Differences in the metabolism of fatty acids should be considered for 
the development of methods of biomonitoring and bioassay.

Key words: Myriophyllum spicatum, Elodea canadensis, high aquatic plants, Baikalian re­
gion, hyperthermia, cadmium chloride, fatty acids
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Botanic gardens have been at the centre of plant exploration and cultivation for the past 
500 years. It is only in the last 30 years that plant conservation has become of a major role. This 
role must become increasingly important as the world’s flora continues to be impoverished 
(Oldfield 2010). The Global strategy for Plant conservation, agreed by parties to the conven­
tion on Biological Diversity (cBD), has helped stimulate a renewed commitment to saving the 
world’s plants (http://www.bgci.org/). The main aims are conservation of biological diversity, 
sustainable use of its components at a global, regional, national, and local level.

Botanical gardens have a variety of chances to participate in biodiversity conservation pro­
grams. They are important for plant genetic resources conservation over the natural habitat, 
seed collection centres can contribute to valuable habitat for plant vitality supporting, or par­
ticipate in the reproduce, rehabilitation of strongly blasted or extinct habitats. Local flora in a 
botanical garden is a collection of biodiversity banks, where vanishing species can be preserved 
by artificial conditions in the region of the origin.

Botanical Garden of Šiauliai University in collaboration with Jelgava Agricultural University 
pursues research in situ of plants in biovariety, to inventory and conserve natural resources of 
Žiemgala region.

create new flora collection for research of rare and endangered plants naturalization, ethno­
botanical studies, society’s ecological education.

In Botanical Garden of Šiauliai University exposition are offered typical plants of north­
ern Lithuania, excluding rare and vanishing plants, typical medical, utility plants, weed. There 
introduced the european interest steppe meadows with typical and characteristic species: Ag-
rimonia eupatoria, Trifolium montanum, Veronica teucrium, Fragaria viridis, Anthyllis vulnera-
ria, Cirsium acaule, Medicago falcata, Campanula glomerata, protected Molinietum caeruleae 
community with typical species: Molinia caerulea, Gladiolus imbricatus, Selinum carvifolia, Po-
tentilla erecta, particularly rare Seslerietum uliginosae plants community with typical species 
Sesleria caerulea. The community frequently formed Cyperaceae family species: Carex flacca, 
Carex flava, Carex panicea.

In the collection noteworthy are Žiemgala region peculiar plants, excluding frequent species 
of northern Lithuania: Sesleria caerulea, Deschampsia flexuosa, Carex flacca, Cirsium acaule, 
Primula farinosa, considerably frequent Trollius europaeus, Carex hostiana, Empetrum nigrum, 
Euonymus europaeus, Festuca arundinacea, Pastinaca sativa var. pratensis, Pinguicula vulgaris, 
Rubus chamaemorus, etc.

In Botanical Garden are pursued observations of phenology phase of the rare plant species, 
gathering seeds, viability research, accumulation of knowledge about ecological and biological 
species features.

Key words: plant conservation, biological diversity, Botanical Garden, rare species, plant 
collections
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non-tRaDinional hoRticultuRal Plants 
in the ReGisteR of soRts of Plants 

of uKRaine

svitlana Klymenko, olga Grygorieva
M. M. Gryshko National Botanical Garden, National Academy of Sciences of Ukraine; 

Timirjazevska str. 1, 01014 Kiev, Ukraine
* Corresponding author. E-mail: cornusklymenko@mail.ru

The results of long­term work on introduction and selection of non­traditional fruit plants in 
Ukraine are presented. Among them are Asimina triloba, Castanea sativa, Cornus mas, Cydo-
nia oblonga, Mespilus germanica, Morus alba, Zizyphus jujuba, different species of Actinidia, 
Diospyros, Sambucus, Sorbus, etc. Perspective cultivars of these species are in “register of Plants 
Varieties of Ukraine”.

Key words: non­traditional, fruit plants, cultivar, register, Ukraine
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assessMent of PoPulations of thRee sPecies 
of oRchiD of cRiMea floRa

evgenia Kucher
Taurida National V. I. Vernadsky University, Vernadsky ave. 4, Simferopol, 95007 Crimea, Ukraine

* Corresponding author. E-mail: evgenia.kucher@gmail.com

All species of the Orchidaceae Juss. family belong to rare and endangered plant species (Собко, 
1989). to determine the status and prospects of orchids’ population, a large­scale monitoring 
is required and the valuable information provides assessment of vitality of individuals in it. The 
complex of vitality indications reflecting their growth, the level of productivity and formation 
of individuals is understandable as vitality. That is why the analysis of individuals’ vitality allows 
us to characterize the condition of its life (Злобин, 1989).

The aim of this research was to recognize the value of population Dactylorhiza romana (Seb. 
Et Mauri) Soy, Platanthera chlorantha (Cust.) Reicheb. and Neottia nidus-avis (L.) Rich. near 
sosnovka village (Mountainous crimea). All populations are in Quercetum (petraea) poosum 
(nemoralis) association and are in similar ecological conditions. Analysis of the state of vita­
lity generative individuals in the flowering stage was made and based on three morphometric 
parameters: the total phytomass individuals, leaf surface and reproductive effort. As a result, 
the ranking of individuals on the investigated parameters was found that all the investigated 
populations are characterized by a predominance of individuals of the third grade of vitality 
and belong to depressive.

studying the vitality of another Dactylorhiza romana population that is located on the op­
posite side of the exposure (north­east) and is lower 300–400 m than that we have described, 
allowed us to estimate it as prosperous.

Therefore, identification of low viability of three orchids populations needs a detailed re­
search of the complex ecological factors specific habitats to determine the limiting factor. such 
research will be a considerable support for the conservation of rare species.

Key words: orchids, population, vitality, crimea
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the RevieW of the collection of GlaDiolus 
X hyBRiDus hoRt. in the centRal Botanical 

GaRDen of nas of BelaRus

alesia Kruchonok
Central Botanical Garden of NAS Belarus, 220012, Surganova str., 2v, Minsk, Belarus

* Corresponding author. E-mail: A.Kruchonok@cbg.org.by

The collection of Gladiolus x hybridus hort. is the most dynamic and representative in the quan­
titative composition of monocollection of ornamental herbaceous plants of the central Botani­
cal Garden NAs Belarus. 870 taxa are represented here. All sorts of modern garden groups by 
size and colour of the flower are collected. We arrange introduction of new taxa of personal 
collections of originators in russia, Ukraine, UsA, canada, czech republic, Moldova, and the 
Baltic countries. In 2013, the gene pool of the collection involved a unique selection heritage of 
slovak originator Igor Adamovich in the amount of 285 varieties, 40 of them are fragrant. We 
studied morphological and physiological differences of varieties of different ecotypes. Accord­
ing to the results of the study, recommendations for the amateur assortment of floriculture and 
industrial cultivation of marketable corm were given. The gene pool of the collection is widely 
used in breeding work. On the basis of the best samples of crosses of the outlying breeding, the 
centres received 67 perspective hybrids of the early and middle blooming periods with valu­
able economic and biological decorative properties. Native Belarussian and european species 
of the genus Gladiolus L. (G. imbricatus L., G. palustris Gaudin, G. communis L., G. byzanti-
nus Mill., G. Italicus Mill.) are also to be included. The collection includes old varieties which 
are considered milestones in the history of hybridization. The first wave of breeding hybrids 
(G. × primulinus, G. × nanus, G. × ramosus, G. × colvillei, G. × tubergenii) was collected. Using 
the vast collection we annually carry out the study of the effect on the growth and development 
of new complexes of fertilizers and protection against pests and diseases of the complex in the 
field. for popularization of culture of Gladiolus × hybridus hort. and new trends in breeding we 
annually arrange exhibition in the city with participation of collectors and breeders of Belarus. 
to create a database of reference materials developed system of description of varieties carried 
herbarization collection of samples on the unique scheme and photo documentation.

Key words: Gladiolus × hybridus hort., breeding hybrids, Belarus
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the DiveRsity of MicRoscoPic funGi in 
RhiZosPheRe of Plants in the GReenhouse 

in Kaunas Botanical GaRDen 
of vytautas MaGnus univeRsity

albinas lugauskas1, antanina stankevičienė2

1 Institute of Chemistry, A. Goštauto str. 9, LT-01108, Vilnius, Lithuania
2 Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: a.stankeviciene@bs.vdu.lt

In 1999–2009 after the mycological analysis of rhizosphere of plants grown in the greenhouse 
of Kaunas Botanical Garden of Vytautas Magnus University, 115 fungi species belonging to 
36 genera, 3 families, 3 ranges, 3 classes and 3 divisions (described according to the system of 
P. M. Kirk et al. (2001)) were isolated and identified. The least amount of fungi was isolated 
from substrata of cool subtropic section: 43 species belonging to 23 genera; and the largest 
amount – from substrata of humid tropic section: 58 species, 19 genera. fungi of genus Pe-
nicillium had dominated, it had diversity of 39 species and detection frequency – 72%. More 
rarely there were detected fungi of genus Mortierella (isolated 6 species, 33%), Aspergillus (8; 
29%), Mucor (7; 23%), Acremonium (6; 13%). Potential root rot and wuilt agents from Fusarium 
(7 species), Verticillium (2) and Pythium (2) were isolated.

Key words: microscopic fungi (species, genus), rhizosphere, greenhouse



84 Abstracts of International Scientific Conference

intRoDuction of ASTER l. Genus Plants 
to Kaunas Botanical GaRDen 

of vytautas MaGnus univeRsity

indrė lukšytė, Judita varkulevičienė
Kaunas Botanical Garden of Vytautas Magnus University; 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: l.luksyte@bs.vdu.lt

Perennial Aster L. genus plants started to grow in Kaunas Botanical Garden of Vytautas Magnus 
University since its establishment in 1923. These plants grow in the collection of perennial flo­
wers and are exhibited in the central part of Botanical Garden near monoculture plants such as 
Astilbe, Phlox paniculata, Iris, Paeonia.

research into introduction data and assortment was made during the period 2009–2012.
Presently Aster genus plants collection consists of 48 taxons. These plants have been ob­

tained from other botanical gardens by seed exchange and from other plant collectors.
Key words: genus, species, taxon, introduction
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cactus viRuses in fasciateD Plants
valentyna Maliarenko, tatiana Mudrak

Taras Shevchenko National University of Kyiv, Educational and Scientific Centre “Institute of Biology”; 
ave. akademika Glushkova 2, Kyiv-03022, Ukraine

* Corresponding author. E-mail: vmalyarenko12@gmail.com

In plants of the Cactaceae A. L. Juss. family occurrence of fasciated shoots and cristation of 
stems is frequently observed. Many studies have shown differences in the intensity of expres­
sion growth factors and genes associated with fasciation (cristation). We tested nine samples 
on viral infection including Mammillaria elongata A. P de candolle f. cristata, growing on their 
own roots. The scions: Mammillaria elongata A. P. de candolle f. cristata, Echinopsis chamaece-
reus H. friedr. & Glaetzle f. cristata, Echinocereus pectinatus (scheidw.) eng. f. cristata, Echinop-
sis sp. Zucc. f. cristata, which grow on the stocks Eriocereus jusbertii (rebut) A. Berg., Echinopsis 
macrogona (salm­Dyck). Basing on bioassay and morphological properties the detected viruses 
are related to Cactus virus 2, Cactus virus X and genus Tobamovirus. As the same viral particles 
were found in the scions and stocks, we can assume that viruses cannot cause fasciation in the 
investigated species.

Key words: fasciation, Cactaceae, Cactus virus 2, Cactus virus X
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the influence of feRtiliZation anD sPRayinG 
With heRBiciDes on the WeeD ecoloGical 
GRouPs chanGes in WinteR Rye MonocRoP

aušra Marcinkevičienė, Rimantas velička, Rita Čepulienė, lina Marija Butkevičienė
Aleksandras Stulginskis University, Institute of Agroecosystems and Soil Sciences, 

Studentų str. 11, 53361 Akademija, Kaunas distr., Lithuania
* Corresponding author. E-mail: ausra.marcinkeviciene@asu.lt

The field experiment was carried out in 2003 and 2010 at the experimental station of Aleksand­
ras stulginskis University with soil – Endocalcari-Epihypogleyic Cambisol. The objective of this 
investigation was to determine the influence of fertilization and spraying with herbicides on 
weed ecological groups changes in the winter rye (Secale cereale L.) monocrop.

In 2003 the highest abundance of weed belonged to indifferent to nitrogen, moderately acid 
soil, especially in the winter rye monocrop with mineral fertilizers, moderately moist and moist 
soil weed species. In 2010 the highest abundance of weed belonged to indifferent to soil pH, 
nitrogen and moisture, more frequent on poor nitrogen rich soil than on moderately and nitro­
gen rich soil and moist soil weed species in the winter rye monocrop without mineral fertilizers 
and without / with spraying with herbicides.

Key words: winter rye, monocrop, fertilization, spraying with herbicides, weed, ecological 
groups



87Abstracts of International Scientific Conference

PhenoloGical vaRiation anD PRoDuctivity of 
ERYSIMUM CHEIRANTHOIDES l.

nijolė Maršalkienė
Aleksandras Stulginskis University, Institute of Environment and Ecology, 

Studentų str. 11, LT-53361 Akademija, Kaunas distr., Lithuania
* Corresponding author. E-mail: Nijole.petraityte@delfi.lt

A diverse set of 17 wallflower mustard (E. cheiranthoides L.) accessions were evaluated for varia­
tion in eight traits related to phenology and productivity over a 2­year period in fields of the 
experimental station., Among wallflower mustard samples, the seed ripening depended on the 
year, differed by 8–17 days, the seed yield per plant varied from 0.5–13.2 g and mass of seeds 
of particular individuals was up to 19.2 g. The amount of oil found in seeds of wallflower mus­
tard ranged from 32.2 to 42.5 percent (on average 37.8 ± 2.6 pct). fatty acids composition was 
dominated by dietary acids – oleic (7.3%), linoleic (27.2%) and linolenic (29.1%). Wallflower 
mustard samples, originated from the western part of Lithuania, flowered and ripened later like 
samples that originated from the eastern and southern part.

Key words: Erysimum cheiranthoides, productivity, seed yield, oil, fatty acids
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aGRoBioloGical Potential of soMe oil 
cRucifeRs of lithuanian sPontaneous floRa

nijolė Maršalkienė, Juozas Gintautas Švirmickas, 
algirdas sliesaravičius, liuda Žilėnaitė, asta Ramaškevičienė
Aleksandras Stulginskis University, Institute of Environment and Ecology, 

Studentų str. 11, LT-53361 Akademija, Kaunas distr., Lithuania
* Corresponding author. E-mail: Nijole.petraityte@delfi.lt

116 seed samples of spontaneus crucifer (Brassicaceae) species (Thlaspi arvense L., Descurai-
nia Sophia L., Erysimum cheiranthoides L., Cakile baltica Jord. ex Pobed, Alliaria petiolata 
(M. Bieb.)) for the agronomical trial were collected all over Lithuanian territory. samples were 
sown in autumn (2008–2009) and spring (2009–2010) in fields of the experimental station, 
soil – LVg-p-w-cc(sc)-Calc(ar)i-Epihypogleyic Luvisol. Phenological observation and assessment 
of productivity parameters were performed. All the investigated autumn sowing species, ex­
cept T. arvense, raised higher stems and exceeded the spring sowing plants by surpassing their 
productivity parameters. Meanwhile, for T. arvense the weather conditions had more influence 
than the time of sowing. The most stable parameters for the study period were the amount of 
oil in seeds and number of silicles. The most unstable parameters were the number of inflores­
cences and seed yield per plant. The largest single plant productivity and stability of features 
were exhibited by D. sophia. Among the studied species E. cheiranthoides distinguished itself by 
the highest and the most stable oil content in the seeds.

Key words: Brassicaceae, productivity, seed yield, silique, oil
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the MethoDoloGy of DeteRMination 
of BioloGically active coMPounDs 

in MeDicinal (aRoMatic) Plants usinG 
coMPleX evaluation MethoDs

audrius Maruška1, ona Ragažinskienė2

1 Department of Biochemistry and Biotechnologies, Faculty of Natural Sciences, 
Vytautas Magnus University, Lithuania

2 Kaunas Botanical Garden of Vytautas Magnus University, 
Ž. E. Žilibero str. 6, 46324 Kaunas, Lithuania

* Corresponding author. E-mail: a.maruska@gmf.vdu.lt

At present and in the future it is necessary to enrich the assortment of cultivated medicinal 
plants. for this purpose, species of medicinal (aromatic) plants have been introduced ex situ 
in the medicinal plants collection of Kaunas Botanical Garden, Vytautas Magnus University 
since 1924. Medicinal (aromatic) plants, their raw material and biologically active compounds 
were investigated. The aim of this study was the investigation of introduction of medicinal 
plants from various geographical regions, analyses of local flora, phytochemical analyses and 
selection of the most perspective species and varieties, protection of genetic resources and bio­
diversity. Phytochemical analysis of medicinal plant extracts was performed using the follow­
ing methods: gas chromatography, high performance liquid chromatography, capillary zone 
electrophoresis and spectrophotometry. The biodiversity of medicinal, spice (aromatic) plants 
species and varieties, and their biologically active compounds is important from the scientific 
and practical point of view.

Key words: medicinal (aromatic) plants, phytochemical analysis, biologically active com­
pounds

This work was supported by grants from the research council of Lithuania: Grant No. sVe­09/2011 
BIOfItAs (Application of solid­state fermentation for development of higher value and safety food 
products) and Grant No. MIP­084/2012 ONKOfItAs (separation of anticancer fractions from willow­
herb and their molecular and biological analysis).
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thReats of foRests in the uKRainian 
caRPathians – cuRRent anD futuRe state

iryna Matsiakh, volodymyr Kramarets
National Forestry University of Ukraine; 79005, Lviv, O. Kobylaynska str., 1, Ukraine

* Corresponding author. E-mail: iramatsah@ukr.net

The important economic and environmental issue for carpathian region is drying of spruce 
forests. The largest areas of drying plantations have been found in the spruce forests deriva­
tives created in the territories of fir, beech and oak forests. In early 2012 the following areas 
of drying spruce stands derivatives in state forests of the carpathian region were identified: 
in Lviv region – 8.7 thousand ha (43.5% of the spruce stands derivatives), in Ivano­frankivsk 
region – 6.0 thousand ha (15.3%), in transkarpatia region – 3.8 thousand ha (13.5%) and in 
chernivtsi region – 0.7 thousand ha (6.8%).

The processes of dying of spruce forests derivatives are affected by root rots – the area of 
their pockets for the last 10 years have been increased by 2–3 times. The processes of this drying 
are accelerated by xylophagus insects, especially the bark beetle. A tendency for their areas to be 
increased is observed. results of research on the plots show that complete drying tree stands in 
spruce stands derivatives process may last from 5–6 to 1–2 years. In fact, it makes a significant 
mortality threat of spruce tree stands derivatives for the next 20–30 years.

In recent years, drying processes have also been found in the zone of native spruce tree fo­
rests (at altitudes of above 1 000 m). The largest areas of drying in native spruce tree stands have 
been recorded in Lviv and Ivano­frankivsk regions – 9.7 and 5.2 thousand ha.

furthermore, the main reasons that accelerate weakening and drying of spruce forests are 
as follows: weather conditions in recent years (high temperatures in April and June, lack of pre­
cipitation, sudden fluctuations of the weather), lack of sanitary and health measures, ineffective 
fighting with bark beetle and other xylophagus insects.

Moreover, a new threat to the carpathians is the spreading of Phythophthora diseases, bacte­
rial and cancer diseases and root rot in beech tree forests stands. Hence, according to prelimi­
nary data, in Ivano­frankivsk region more than 1.5 ha of beech forest with signs of Phythoph-
thora diseases have been revealed. However, the degree of damage and area of spread disease 
in these forest types of carpathians requires a more detailed study. On the other hand, the 
situation is complicated by the fact that the Phytophthora species affect plants for planting in the 
nurseries and consequently that threatens the future of forests.

Key words: spruce, fir, beech and oak forests drying processes, diseases
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vaRiaBility of Quantity anD location of 
Pitchy channel in DiffeRent sPecies of Genus 

PINUS in the left-BanK foRest-stePPe anD 
stePPe Zone of uKRaine

olga Mazhula, natalja solomaha
Ukrainian Research Institute of Forestry and Forest Melioration, URIFFM, 

Pushkinska str. 86, 61024, Kharkiv, Ukraine
* Corresponding author. E-mail: osm@uriffm.org.ua

The variability of quantity and location of pitchy channel in pine­needle in different species 
of genus Pinus are investigated in two areas of introduction: in the left­bank forest­steppe 
(10 species) and left­bank steppe zone (16 species) of Ukraine.

Most of quantity of pitchy channel have been identified in pine­needle of P. thunbergiana 
franco (9.3 ± 0.15), P. funebris Kom. – 8.5 ± 0.18, P. nigra Arnold. – 7.3 ± 010, Pinus nigra Ar­
nold. subsp. pallasiana Lamb. Holmboe – 5.8 ± 0.16; fewest – in pine­needle of P. peuce Grisseb. 
(2), P. pumila (Pall.) regel (2) and P. strobus L. (2 ± 0.02), P. sibirica Mayr – 3.1 ± 0.03 in the 
left­bank forest­steppe. Maximum level of variability of characteristic was found in P. nigra 
subsp. pallasiana – 17.8%, P. densiflora siebold et Zucc. – 13.4%, P. funebris – 13.3%, minimum 
level – P. peuce, P. pumila and Р. koraiensis siebold. et Zucc – 0% in this region.

In the left­bank forest­steppe most of quantity of pitchy channel have been identified in 
pine­needle of P. laricio Poiv. (7.4 ± 0.22), P. funebris (6.8 ± 0.22), P. densiflora siebold et Zucc. 
“Оculus­drakonis” (5.9 ± 0.38), P. mugo turra (5.1 ± 0.2); fewest – in pine­needle of P. stro-
bus (1.8 ± 0.06), P. banksiana Lamb. (1.8 ± 0.08), P. excelsa Wall. (1.9 ± 0.06), P. flexilis James. 
(1.9 ± 0.04), P. monticola Dougl. (1.9 ± 0.12). Maximum level of variability of characteristic was 
found in P. scopulorum Lemm. (48.4%), P. ponderosa Dougl. (37.8%), P. mugo (27.0%), P. nigra 
(26.7%), P. monticola (26.0%), P. banksiana (23.5%), P. densiflora “Оculus­drakonis” (22.6%), 
average level – P. excelsa (14.6%), P. strobus (16.0%), P. funebris (16.1%), P. koraiensis (17.6%), 
P. laricio (17.3%), P. mugo turra “Winter Gold” (17.5%), minimum level – P. Cembra L. (0%), 
P. peuce (0%) and P. flexilis (8.1%) in the left­bank steppe zone of Ukraine.

Key words: Pinus L., pine­needle, quantity and location of pitchy channel, variability
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cultivation of lithuanian hyBRiDs anD 
cultivaRs of PAEONIA LACTIFLORA in Kaunas 

Botanical GaRDen

Rita Mikaliūnaitė1, Judita varkulevičienė2, aurelija Malciūtė1

1 Šiauliai University; Vilniaus str. 88, LT-76156 Šiauliai, Lithuania
2 Kaunas Botanical Garden of Vytautas Magnus University; 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: rita.mikaliunaite@gmail.com

The phenological observations, morphological and decorative properties were studied in 19 
Paeonia lactiflora hybrids and cultivars at Kaunas Botanical Garden of Vytautas Magnus Uni­
versity during 2005–2011. The ornamental characteristics of peony cultivars were investigated 
(described) by duration of blooming, blossom size, form and colour of flowers, number of ge­
nerative stems, height of the plants. It was established that species of Lithuanian peony had 
varied.

The morphological–ornamental features of the Paeonia lactiflora are of large variety: plant 
blooming duration lasted 10–20 days, blooming abundance – 12–35 blossoms on one plant, 
size of blossom – 14–20 cm, height of plants –70–114 cm, form of blossoms – hollow and 
simple. According to average height, two phenorhythmotypes were distinguished: 1) medium 
height (50.0–79.0 cm), 2) high (80.0 cm and more). These results are relevant for grouping dif­
ferent types of peony intended for planting in green areas of urban territories.

Key words: Paeonia lactiflora, ornamental features, phenorhythmotypes
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vaRiation of essential oils, Phenolic 
coMPounDs coMPosition anD RaDical 

scavenGinG activity of intRoDuceD Plants 
in lithuania CERCIDIPHYLLUM jAPONICUM 

sieBolD et Zucc., LIRIODENDRON TULIPIFERA l. 
anD GINKGO BILOBA l. eXtRacts DuRinG 

the veGetation PeRioDs
Jurgita Mikašauskaitė1, ona Ragažinskienė2, audrius Maruška1

1 Department of Biochemistry and Biotechnologies, 
Faculty of Natural Sciences, Vytautas Magnus University

2 Kaunas Botanical Garden of Vytautas Magnus University; 
Ž. E. Žilibero str. 6, 46324 Kaunas, Lithuania

* Corresponding author. E-mail: j.mikasauskaite@gmf.vdu.lt; a.maruska@gmf.vdu.lt; o.ragazinskiene@bs.vdu.lt

Cercidiphyllum japonicum siebold et Zucc., Liriodendron tulipifera L. and Ginkgo biloba L. are 
woody, introduced plants in Lithuania. The aim of the work is to evaluate variation of essen­
tial oils, phenolic compounds composition and radical scavenging activity of C. japonicum 
siebold et Zucc., L. tulipifera L. and G. biloba L. extracts during different vegetation periods. 
raw material of investigated plants was prepared using different sample preparation methods 
(mace ration, in tube extraction, static headspace solid phase microextraction and direct head­
space injection) and analysis methods (spectrophotometry, high performance liquid chroma­
tography, gas chromatography with mass spectrophotometry).

While analysing the samples it was determined that the highest amount of phenolic com­
pounds, flavonoids and radical scavenging activity are in C. japonicum siebold et Zucc. leaves. 
The analysis of phenolic compounds in extracts of plants was carried out using a high per­
formance liquid chromatography which allows identification of these phenolic compounds: 
chlorogenic, gallic, o­coumaric, sinapic, protocatechuic acids and rutin in extracts. comparing 
different sample preparation methods for gas chromatography, it was determined that static 
headspace solid phase microextraction is the most effective method. The highest concentration 
of volatile compounds of analysed samples was in C. japonicum siebold et Zucc. leaves; the low­
est concentration of essential oils was in G. biloba L. leaves.

Key words: Cercidiphyllum japonicum siebold et Zucc., Liriodendron tulipifera L., Ginkgo 
biloba L., volatile compounds, Gc/Ms, Hs, sPMe, IteX



94 Abstracts of International Scientific Conference

the 90-yeaR lonG Route 
of Kaunas Botanical GaRDen

vida Mildažienė
Kaunas Botanical Garden of Vytautas Magnus University, Kaunas, Lithuania

* Corresponding author. E-mail: v.mildaziene@bs.vdu.lt

Kaunas Botanical Garden was founded in 1923 as the centre of botanical sciences of Lithua­
nian (later Vytautas Magnus) University. The stimulating initiative for its establishment was 
shown by two outstanding leaders in the contemporary biology science – botanist prof. Liudas 
Vailionis and zoologist prof. tadas Ivanauskas. They claimed that botanical garden is the pre­
requisity for the development of very recently established Lithuanian University if it aims at 
achieving the best standards of european universities. A spacious green area with the old park, 
picturesque ponds and several buildings of the former estate of Auk toji freda were provided 
for establishing the Botanical Garden at that time and it preserved a strong historical spirit and 
beauty until nowadays. Professor Konstantin regel from tartu University was invited to direct 
Kaunas Botanical Garden. His dedication and great enthusiasm combined with high profes­
sional skills provided very strong impetus for the development of the garden.

The Botanical Garden was granted the area of 74 hectares in the former estate of Joseph 
Godlewski on 15 february, 1923. On 8 July of the same year, the Botanical Garden was sancti­
fied and President Aleksandras stulginskis placed the cornerstone for the Greenhouse. A fa­
mous garden architect Karol rauth from Hanover was invited to create a detailed project for 
the Botanical Garden. Kaunas Botanical Garden built up very rapidly with the help of other 
Botanical gardens, especially those of Berlin Dahlem, Konigsberg and st. Petersburg. Over a 
few years, the Botanical Garden has become an educational base of biological, medical and 
pharmaceutical students – an important plant science centre. Much attention was paid to plant 
introduction, heredity, diseases, systematics. The first catalogue for the seed exchange was pub­
lished in 1924. The same year prof. Kazys Grybauskas founded the Department of Medicinal 
Plants. In the summer of 1925, the collections of Kaunas Botanical Garden were opened for in­
dividual visitors and excursion groups. Very soon nicely handled green area of Kaunas Botani­
cal Garden became one of the most favourite sites for the educative leisure of Kaunas citizens 
and numerous guests.

In 1931 the first volume of the journal of the selected articles by the botanists of Kaunas 
Botanical Garden “Scripta Horti Botanici Universitatis Vytauti Magni” was published and dis­
seminated among other botanical gardens. At the same time the composition of herbarium of 
Lithuanian flora “Flora Exsiccata Lituana” was started (quite a number of well preserved items 
have survived until now) and used for the exchange with foreign botanists. In 1926 the collec­
tions consisted of 4 650 plant taxa, in 1932 this number reached 5 987, in 1934–7180.

In the later years Kaunas Botanical Garden has passed a complicated route of surviving dif­
ficulties of the war and post­war, changing of political situation as well as institutional affilia­
tions. In 1940, K. regel left Lithuania and prof. Kazys Grybauskas became the director of the 
Botanical Garden. He made every effort to save the garden during a complicated period of the 
war and also in the post­war years. During the World War II Kaunas Botanical Garden suffered 
rather drastic losses. A new stage of the garden development was started after the war. The de­
stroyed plant collections and expositions were re­established, and the new ones were originated. 
In the soviet time Vytautas Magnus University was closed but gave origin to numerous other 
universities in Lithuania. Meanwhile, in 1941 Kaunas Botanical Garden became the institution 
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of Lithuanian Academy of sciences (LAs), in 1946 – the department of the Institute of Biology 
of LAs, in 1959 – the department of the Institute of Botany of LAs. finally, in 1992 Kaunas 
Botanical Garden again became a part of the re­established Vytautas Magnus University. Dur­
ing this period of the development the garden was directed by Marija Lukaitienė (from 1952 till 
1961), dr. Algimantas Morkūnas (from 1961 till 1974), dr. Aloyzas­ramunis Budriūnas (from 
1975 till 2000), dr. remigijus Daubaras (from 2000 till 2008), and by prof. Vida Mildažienė 
(from 2008 till recently).

Large collections of plants gathered in Kaunas Botanical Garden, VDU are an invaluable 
treasure of Lithuania that was created by efforts of several generations. The Botanical Garden 
together with its botanical expositions and collections, the Greenhouse, a big park and an im­
pressive pond system have a big potential for plant research and studies, as well as for all mo­
dern forms of interactive education, cultural tourism, community use, international coopera­
tion, and representation of Kaunas city. today by size Kaunas Botanical Garden, VMU takes 
the second place among botanical gardens of Lithuanian universities. It occupies the area of 
62.5 hectares. More than 7.300 different plants comprise the collections and expositions that are 
open for public attendance and cover the area of about 30 ha. Kaunas Botanical Garden accepts 
more than 55 thousand visitors per year. Kaunas Botanical Garden, VMU consists of five collec­
tion sectors – Medicinal plants, Dendrology, Pomology, floriculture, and Plant Pathology.

By now Kaunas Botanical Garden undertakes special attempts for the further development 
of all possible plant conservation and research measures including collections and expositions, 
strengthening international activities and cooperation with other botanical gardens, fostering 
educative functions that are finally directed towards the increasing of public environmental 
awareness with the particular concern on the human impact on the maintenance of biodiversity 
and importance of plants for life on our planet.

Key words: international practical studies, volunteer activities, public events, fascination of 
Plants Day, educative tourism
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Daylily (HEMEROCALLIS) seeDs GRoWinG insiDe
edvinas Misiukevičius

Kaunas Maironis University Gymnasium; 
M. Jankaus str. 28-1, 50274 Kaunas, Lithuania

* Corresponding author. E-mail: edvinasmisiukevicius@gmail.com

The seedlings were disseminated in November. firstly, the seeds have been soaked in a solution 
made of water and peroxide (9 parts water, 1 part peroxide). Then, germinated seeds have been 
disseminated into trails and placed under the fluorescent lamp. Most of those seeds have germi­
nated but most of them have been lost during vegetation period because of the cervical cancer. 
such unexpected situation happened due to irrational watering and fungus gnat brought upon 
by excess of water.

Key words: daylily (Hemerocallis L.), hybridization, seeds, seedlings, cultivation inside
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usinG BiotechnoloGy MethoDs foR 
conseRvation of Plant Genetic ResouRses

irina Mitrofanova1, 2, olga Mitrofanova1, nataliya ivanova1, nina lesnikova-sedoshenko1

1 Nikitsky Botanical Garden–National Scientific Centre, 
98648, Crimea, Yalta, Nikita, NBG-NSC, Ukraine
* Corresponding author. E-mail: in_vitro@ukr.net

2 National University of Life and Enviromental Science of Ukraine, Heroyiv Oborony str. 15, 03041 Kiev, Ukraine
* Corresponding author. E-mail: nikita@nauu.kiev.ua

Introduction and propagation of valuable species and cultivars, conservation of plant biodi­
versity are the main tasks of botanical gardens, both in Ukraine and abroad. The main biotech­
nology methods of plant conservation are cryopreservation and storage of plants in the form of 
slow­growing collection of in vitro (germplasm preservation). for creation of plant growing col­
lection in vitro 32 rose cultivars (Rosa sp.) of 9 garden groups, 2 species and 2 cultivars of orchid 
(Cymbidium sp. and Dossinia sp.), 16 cultivars of clematis (Clematis sp.), 2 species of yucca 
(Yucca aloifolia, Y. torreyi), 2 forms of feijoa (Feijoa sellowiana), 4 cultivars of kiwifruit (Acti-
nidia deliciosa), 9 cultivars of sweet plum (Prunus cerasus), plum (Prunus domestica), apricot 
(Prunus armeniaca) and peach (Prunus persica) have been selected from the collection of Nikit­
sky Botanical Garden–National scientific centre (NBG­Nsc, Yalta, Ukraine). At the beginning 
for each species and cultivars the methods of somatic embryogenesis and organogenesis have 
been developed. As explants the microshoots of roses, clematis, orchids, yuccas, peach, apricot, 
plum, prune, kiwi, feijoa, protocorms of orchids and somatic embryos of clematis have been 
used. High viability of explants during 36 months of conservation with active regeneration 
capacity after transferring to standard conditions have been obtained due to optimal factors, 
such as temperature 5 ± 1 °c, light intensity 1.25 µM m–2 s–1, ½ Murashige & skoog, Gam­
borg & eveleigh, Quoirin & Lepoivre and Knudson c mediums, supplemented with 60–90 g l–1 
sucrose and 0.2–0.4 ml l–1 ccc.

Key words: biotechnolohy methods, plants, explants, slow­growing collection, in vitro
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chaRacteRiZation PoPulations of RaRe sPecies 
of Genus CRAMBE l. in cRiMea

olga Mykhailova
The Botanic Garden of Taurida National V. I. Vernadsky University, 

Akademica Vernadskovo str. 4, 95007 Simferopol, Ukraine
* Corresponding author. E-mail: eola_tseza@mail.ru

to evaluate the degree of threat of species of significant importance is the accumulation of data 
on their distribution, population size and structure. In the last edition of the red Data Book 
of Ukraine (rDBU, 2009), not all species are given such information. Among them, 8 species 
of Crambe L. (fam. Brassicaceae), 4 of which are endemic to the crimean peninsula. All these 
species need to monitor the status of populations and recommended to clarify their distribu­
tion. Therefore, the aim of this study was to investigate coenopopulations of 6 species: Crambe 
maritim L., Cr. koktebelica (Junge) N. Busch, Cr. tataria sebeok., Cr. pinnatifida W. t. Aiton, 
Cr. aspera M. Bieb., Cr. Mitridatis Juz. in eastern crimea. Particularly relevant is the observa­
tion of the local endemic, one of which is Cr. koktebelica, known only from the Kara­Dag Na­
ture reserve and Koktebel valley.

The study was conducted during 2010–2012. We have determined the location, area of 
seven coenopopulations of 6 species of Crambe. We established that there are individuals in 
populations of all age states indicating that they belong to the normal type of populations. for 
biennial and perennial monocarpic plants such age spectrums indicate the sustainability of 
development. The obtained data on the number and structure is primary data, we intend to 
continue monitoring to identify the speakers.

study of the spatial distribution of individuals showed that the number of plants Cr. mari-
tima, Cr. mitridatis and Cr. koktebekica increases with the decrease of grasses projective cover 
in the plant community, whereas Cr. tataria and Cr. aspera do not show such properties. Plant 
communities with species studied have several things in common: poverty floristic composition; 
fam is among the leaders in the number of species. Asteraceae and Poaceae, which are typical for 
the whole flora of the region; in communities Anisantheto tectorumae – Artemisiosum caucasici 
and Cakileto euxinae increasing role of fam. Brassicacea in the structure of plant communities, 
the prevalence of xeromesophyte heliophyte herbaceous perennials. Greater biomorphological 
diversity was observed in phytocenosis Brometo squarossae – Aegilopsosum triunciali.

As part of the studied plant communities on mountain Djan Kutaran 4 species listed in the 
red Data Book of Ukraine were found, one kind is in the rDBU and the european red List, 
which certainly increases the importance of this area for the conservation of rare species.

Key words: coenopopulation, phytocenosis, rare species
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aPPlication of the BioinDicative MethoD 
foR aiR Quality assessMent in the ReGion 

of KlaiPĖDa

Rita nekrošienė
Klaipėda University, Botanical Garden; 

Kretingos str. 92, 92327 Klaipėda, Lithuania
* Corresponding author. E-mail: rita_nekrosiene@mail.ru

sixteen (16) points (and one – control) of analysis were selected for the assessment of the 
environmental air quality in the territories with different levels of urbanisation in Klaipėda, 
Gargždai, Vėžaičiai, and Švėkšna. Air pollution was assessed by a bio­testing method. Midway 
Peat Moss (Sphagnum magellanicum Brid.) was used as the bio­absorbent, and Garden cress 
(Lepidium sativum L.) was used as the bio­test. The aim of this research was as follows: the as­
sessment of the environmental air quality based on the bio­indicative method. In two months, 
peat moss was collected, grinded, and moistened with distilled water. Garden cress was seeded 
into the prepared mass in Petri dishes, with the same number of seeds in every dish. Garden 
cress was cultivated for five days in temperature of 24–26 °c. Afterwards, the measurements of 
height, rootlet length, and biomass of Garden cress were performed.

As shown by the research, the height of sprouts of Garden cress grown on peat moss ex­
posed in the various locations varied from 3.977 cm (peat moss exposed in the central part of 
Klaipėda) to 5.244 cm (peat moss exposed in the central part of Švėkšna Manor). The rootlet 
length varied from 3.568 cm (peat moss exposed in Klaipėda castle site next to Pilies street) 
to 6.695 cm (peat moss exposed in the central part of Švėksna Manor). The total length of 
sprout varied from 7.621 cm (peat moss exposed in the central part of Klaipėda) to 11.938 cm 
(peat moss exposed in the central part of Švėkšna Manor). The greatest biomass was observed 
for Garden cress cultivated on the bio­absorbent that was exposed in Švėkšna Manor Park, 
Švėkšna town, Vėžaičiai town, the Botanical Garden of Klaipėda University.

Key words: air quality, bioindication, Sphagnum magellanicum Brid., Lepidium sativum L.
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GRoWth anD DeveloPMent of aRtificial 
oaK-ash tRees

Dmitry nikiforov
Federal State Institution “Sochi National Park” Scientific Department of Gelendzhik, 

Krasnodar region, Gelendzhik, Russia
* Corresponding author. E-mail: nikiforovdn@mail.ru

The features of the growth and development of oak and ash plantations of artificial origin are 
investigated at thinning operations. This model allows evaluation of the implementation of a 
method of thinning, while clearly defining the terms of aftercare.

Verification of the model is based on the data of the trial areas of oak and ash plantations.
Key words: system dynamic model, oak and ash plantations, thinning operations
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HUMULUS LUPULUS l. ReseaRch 
DeveloPMent in Kaunas Botanical 

GaRDen of vytautas MaGnus univeRsity

Kęstutis obelevičius
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: k.obelevicius@bs.vdu.lt

Hop cones – raw material with unique composition of active substances, so far non­synthe­
sized and irreplaceable in beer, pharmaceuticals, cosmetics, parfumery and food industries. 
In Lithuania as well as around the world hop cones are mostly consumed in manufacture of 
beer – about 200 tons per year. Another 3–5 tons are consumed by pharmaceutical industry, 
some part of cones is bought from Lithuanian hop producers, but the vast majority of cones are 
imported. It is noteworthy that research which has been performed in Kaunas Botanical Gar­
den of VMU since 1924 have long proved a great potential of growing hops in our country and 
having a source of high­quality cone material.

Key words: hop cones, Humulus lupulus L.
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the assesseMent of conifeRs inJuRies 
afteR the WinteRs of 2009–2011 in the nuRseRy 

of Kaunas Botanical GaRDen of vytautas 
MaGnus univeRsity

Jonita opulskienė, vilija snieškienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: j.opulskiene@bs.vdu.lt

Injuries of 720 conifer decorative trees and bushes after the winters of 2009–2011 were evaluat­
ed in the nursery of Kaunas Botanical Garden. Injuries of these plants during both winters were 
comparable. Larger injuries were caused by: 1) longer­lasting negative temperature in winters 
of 2010–2011; 2) conifers were nipped off and burned by sun because the end of winter was cold 
and sunny. frost injuries of conifers in winters of 2009–2010 were determined by a sudden tem­
perature change in early spring from below zero to above zero. Owing to this the above­ground 
part of plants started the vegetation, while the roots remained frozen.

Key words: conifer decorative trees, Botanical Garden
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PHYTOPHTHORA sPecies, neW PathoGens in 
lanDscaPe anD GaRDens (POLAND)

leszek B. orlikowski, teresa orlikowska
Research Institute of Horticulture, Konstytucji 3 Maja str. 1/3, 

96–100 Skierniewice, Poland
* Corresponding author. E-mail: leszek.orlikowski@inhort.pl

Phytophthora is a cosmopolitan genus comprised of already more than 100 species and varie­
ties, many of which are important plant pathogens. In the end of XX century Phytophthora root 
and stem rot was mainly recorded on some coniferous and ericaceous plants. In total, 11 species 
of Phytophthora were recorded on ornamentals including coniferous, decidous, ericaceous and 
perennial plants. Losses of ornamental nursery plants due to wilting, necrosis of aerial parts or 
death varied from a few percent to even 100%. studies of Orlikowski, Ptaszek, Orlikowska, trze­
wik (2007) indicated at widespread of Phytophthora in Polish streams, rivers and standing water 
including nursery ponds. till now 16 Phytophthora species were detected from diseased plants 
growing in hardy ornamental nurseries and in greenhouses. Most of them caused stem base and 
root rot. In HNs and some gardens water taken from local streams, canals or rivers could be the 
source of Phytophthora. Instalation of sandy filters in nurseries and gardens using other water 
than from walls may strongly decrease the spread of Phytophthora.

Key words: Phytophthora spp., ornamental plants, Poland
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fiRst RecoRDs of PHYTOPHTHORA sPP. 
BaseD on Dna analysis in lithuania 

(PolanD, lithuania)

tomasz oszako1, adomas vitas2, Justyna a. nowakowska3, 
Katarzyna sikora1, antanina stanevičienė4

1 Forest Research Institute, Department of Forest Protection, 
Sęcocin Stary, Braci Leśnej 3, 05-090 Raszyn, Poland;

2 Vytautas Magnus University, Faculty of Nature Sciences, Environmental Research Centre, 
Ž. E. Žilibero str. 2, LT-46324 Kaunas, Lithuania 

3 Forest Research Institute, Department of Silviculture and Genetics, 
Sęcocin Stary, Braci Leśnej 3, 05-090 Raszyn, Poland

4 Kaunas Botanical Garden of Vytautas Magnus University, 
Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania

* Corresponding author. E-mail: T.Oszako@ibles.waw.pl

The assessment of alien invasive species of Phytophthora genus causing serious tree diseases was 
carried out in Lithuania. The presence of Phytophthora spp. DNA was recorded for the first time 
using real­time Pcr analysis on 23 DNA samples. The sampling included wood from diseased 
trees, shrubs, leaves baited in water, and soil samples taken around the diseased plants. ex­
tracted DNA was tested for the presence of Phytophthora. All analysed samples were positively 
recognized by Phytophthora­specific probe during real­time Pcr which proved the presence of 
pathogens in environmental samples.

Key words: Phytophthora spp., trees, real­time Pcr analysis, Lithuania
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aMino aciD coMPosition of ACTINIDIA 
KOLOMIKTA fRuits

aurelija Paulaukienė, audronė Žebrauskienė, Živilė tarasevičienė
Aleksandras Stulginskis University, Studentų str. 11, 

Kaunas-Akademija, Lithuania
* Corresponding author. E-mail: zummi@asu.lt

fruits of Actinidia are a good source of minerals, dietary fibres, various organic acids, vitamin 
e, carotenoids, flavonoids, and other useful compounds. Although A. kolomikta fruits contain 
proteins in small amounts, but almost all of essential amino acids were found. The purpose of 
the work was to investigate crude proteins and amino acids in fruits of Actinidia kolomikta. The 
fruits of Actinidia kolomikta were obtained from Aleksandras stulginskis University teaching 
and research orchard. four varieties – ‘Laiba’, ‘Lanke’, ‘Lande’, ‘Paukstes sakarva’ – were inves­
tigated. The amount of crude protein was determined by Kjeldahl method. Amino acids were 
separated by the method of ion­exchange chromatography and detected photometrically. The 
crude protein content of the investigated A. kolomikta fruits ranged within 0.96–0.24%. No 
significant differences among different varieties of fruits were established. The protein content 
of A. kolomikta fruits is similar to another species of Actinidia chinensis. Glutamic acid was 
the most predominant amino acid with values ranging from 1.37 to 2.00 g kg–1 of A. kolomikta 
fruits. Higher ratio of essential and nonessential amino acids was in ‘Laiba’ fruits, accordingly 
3.31 ± 0.41 and 7.05 ± 0.86 g kg–1. In fruits of all varieties have been determined recommended 
ratio of total essential amino acids to the total amino acids which ranged from 29.67% in ‘Lan­
ke’ fruits to 31.99% in ‘Lande’ fruits. These amounts did not exceed the recommended ratio.

Key words: Actinidia kolomikta, proteins, amino acids
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MuseuM of Kaunas Botanical GaRDen: 
DeveloPMent, eXhiBits, eDucational value

vitalija Petrauskaitė, antanina stankevičienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: v.petrauskaite@bs.vdu.lt

In 1924 prof. K. regelis, the first director of Kaunas Botanical Garden, began building the 
museum which at that time was a teaching exposure of Botany cabinet. from the exhibits of 
that time still remained only cones which prof. K. regelis brought from switzerland (Saxifra-
ga oppositifolia, Abies nordmanniana), in 1930 from Brazil (Araucaria araucana, Anona sp.) 
and from Norway (Cladonia alpestris). The museum exhibits were also supplied by other 
researchers of Botanical Garden: K. Grybauskas, prof. t. Ivanauskas, prof. A. Minkevičius, 
prof. J. Dagys. In 1958 from Michurinsk fruit moulages, among them presently defunct 
Lithuanian aquatic plant Trapa natans were purchased. Herbarium has a high educational, 
cognitive value, in particular – the two herbarium books with shrubs, trees, herbaceous plant 
samples collected in caucasus by an unknown author in 1888–1889. The text was written in 
Polish providing plant names in Latin, sometimes in russian. currently the museum of Kau­
nas Botanical Garden of Vytautas Magnus University has herbarium containing more than 
1708 exhibits (excl. herbarium).

Key words: Kaunas Botanical Garden of Vytautas Magnus University, museum, exibits, edu­
cational value
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the iDea of the stRateGy foR Kaunas Botanical 
GaRDen of vytautas MaGnus univeRsity 

in the PeRsPective of conteMPoRaRy 
lanDscaPe aRchitectuRe theoRy

ewa Podhajska
Wrocław University of Environmental and Life Science, Institute of Landscape Architecture, 

pl. Grunwaldzki 24a, 50-363 Wrocław, Poland
* Corresponding author. E-mail: ewa.podhajska@up.wroc.pl

Kaunas Botanical Garden of Vytautas Magnus University is faced with making important de­
cisions. The innate qualities of the area’s historical value, multi­dimensional spatial structure 
and natural resources, and, above all, the importance for the city and for Lithuania in general, 
make the decisions about the Garden’s further development responsible and challenging. The 
agreement between Vytautas Magnus University in Kaunas and Wroclaw University of envi­
ronmental and Life sciences, established in 2012, provides a basis for reflection on the subject. 
On the basis of the considerations made the programme that distinguished a coherent system 
of dealing with the garden existing values and give direction for new investments.

The concept is based on two assumptions: on the one hand, the holistic recognition of quali­
ties and resources of the present Kaunas Botanical Garden, on the other hand, the introduction 
of contemporary landscape architecture. such a combination introduces new aspects that have 
a chance to save and improve the quality of the Garden in a creative way.

Key words: modern landscape architecture, planting design, the Dynamic Landscape, the 
Planetary Garden, the Landscape of changes
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scReeninG Resuls of BACILLUS THURINGIENSIS 
stRains aGainst TETRANYCHUS URTICAE Koch

liudmila Prischepa
Republican Scientific Brunch Unitary Establishment “Institute of plant protection”; 

Minsk region, Priluki, Mira str. 2, 223011, Belarus
* Corresponding author. E-mail: Prischepa-2625@yandex.ru

The tendencies of creating ecologically safe biopreparations with complex activity based on Ba-
cillus thuringiensis are viewed. Data on the assessment of entomopathogenic bacillus to protect 
greenhouse plants against major sucking pests is presented. screening of crystal­carrying bacilli 
in relation to greenhouse pests has allowed to select high­activity Bacillus thuringiensis strains 
in relation to spider mite Tetranychus urticae Koch and cotton aphid Aphis gossypii Glov. The 
results of the insecticidal activity of Bacillus thuringiensis strains against Tetranychus urticae 
Koch. are presented. It is shown that 11 strains from 28 renders an insecticidal action on tick. 
As the effective inhibitors of development eggs the strains of Bacillus thuringiensis c­10, 16–91, 
16–91, 25–91 are marked. testing results have shown that the degree of crystal­carrying bacilli 
influence on greenhouse pests depends on strain and pest species. strains 12–91, 13–91, 25–91 
have caused cotton aphid death, the biological efficiency has made 40.0, 86.0 and 70.0%, ac­
cordingly. spider mite’s high susceptibility to Bacillus thuringiensis bacillus marked, the biologi­
cal efficiency of strains 13–91 and 26–91 has exceeded 90%.

Key words: screening, Bacillus thuringiensis, Tetranychus urticae, Aphis gossypi
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Botanical GaRDen of the Polish acaDeMy of 
sciences as Gene BanK foR WoRlD 

anD cultivateD Plants

Jerzy Puchalski, helena Kubicka-Matusiewicz, Wiesław Podyma
Polish Academy of Sciences Botanical Garden–Centre for Biological Diversity Conservation, 

Prawdziwka 2, 02-973 Warsaw, Poland
* Corresponding author. E-mail: bgpas@obpan.eu

Botanical Garden in Warsaw was established by the Polish Academy of sciences as a special re­
search unit for plant genetic resources conservation in 1974. The first research studies and con­
servation efforts were devoted to rye, the leading at that time cereal crop in Poland. Our efforts 
were focused on the primitive germplasm of genus Secale: wild Secale species, local landraces 
and old cultivars of rye. Genetic resources of Secale were collected from all over the world. for 
the long­term storage of rye caryopses the seed bank was organized. seeds desiccated to 7–8% 
moisture content were stored at –25 °c in vacuum conditions in hermetic sealed aluminum 
polyethylene bags. The Secale collection was established in very close collaboration with the 
UsDA­Ars research units, especially with the National center for Genetic resources Preserva­
tion in fort collins, colorado and rye germplasm was preserved in both places: in Warsaw and 
in fort collins. At present the Secale collection comprises 2.608 accessions, among them 89 
wild Secale species, 1588 local landraces and 490 cultivars, as well as 380 accessions of genetic 
and breeding lines. In our seed bank 61 wild species related to cereals of Triticinae subtribe is 
also preserved.

The second germplasm collection in Botanical Garden, started in 1985, was genus Malus, es­
pecially old or historical cultivars of apple trees. At the beginning the Malus collection was pre­
served as trees in pomological orchard opened for public display. Thanks to collecting efforts in 
Poland and in neighbouring countries: Ukraine, Lithuania and slovakia 1046 accessions were 
collected, and 445 of them were identified as cultivars. Thanks to cooperation with the Kazakh 
Academy of sciences the collection of Malus sieversii from natural localities in Kazakhstan was 
also established. In recent years the cryogenic storage was also developed for the preservation of 
dormant apple buds, as a supplementary conservation method for apple trees genetic resources. 
At present more than 100 accessions of historical apple cultivars are stored in liquid nitrogen.

The long­term storage of seeds was also applied for ex situ conservation of rare and endan­
gered species of Polish vascular flora. seeds collected from natural localities are also preserved 
in cryogenic conditions at temperature ca. –150 °c in vacuum of liquid nitrogen. for this pur­
pose, special studies on seed germination biology of wild species had to be developed. These 
studies were performed in the framework of two eU projects: eNscONet and fLOrNAtUr. 
At present the seeds of 120 species of Polish native plants, represented by 385 natural popu­
lations are stored in our cryogenic seed bank. 

Key words: ex situ conservation, plant diversity, seed banks, endangered plants, genetic re­
sources, Secale, Malus, Polish flora
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investiGation into Plant anatoMy foR 
econoMic Botany ReseaRch: WooDy Plant 

sPecies useD By MeDieval cRaftsMen

Rūtilė Pukienė
Vytautas Magnus University, Ž. E. Žilibero str. 6, Kaunas, Lithuania

* Corresponding author. E-mail: r.pukiene@gmf.vdu.lt

Modern trend to use more environmental­friendly materials makes wood desirable renewable 
resource in various fields. Different species of wood have different properties, both technologi­
cal and decorative, therefore specific plants should be used for specific needs. Knowledge of 
wood utilization traditions could help in selecting suitable plants. Inspection of species­specific 
micro anatomical features is the most reliable method for wood species identification, espe­
cially in old wood objects. The potentiality of anatomical method to identify plant taxonomy of 
degraded archeological wooden artifacts is demonstrated in the presented study. A collection 
of more than 500 wooden artifacts from archeological excavation in the Vilnius Lower castle 
was studied and 18 woody plant genera or species were identified, some not native in Lithuania. 
significant differences in the species spectra of different functional groups of the artifacts were 
established indicating plant selection strategies by medieval craftsmen.

Key words: wood species identification, history of wood utilisation, boxwood combs, Viln­
ius Lower castle
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the Botanical GaRDen of tauRiDa national 
v. i. veRnaDsKy univeRsity: the eXPeRience 

tRansfoRMation of the MuniciPal PaRK 
teRRitoRy into a scientific anD 

eDucational oBJect

anna Repetskaya
Taurida National V. I. Vernadsky University, 95007, Vernadsky ave. 4, Simferopol, Crimea, Ukraine

* Corresponding author. E-mail: anna.repetskaya@gmail.com

The Botanical Garden of taurida National V.I. Vernadsky University was set up on the basis of 
the salgirka Park in 2004. The salgirka estate is one of the oldest in crimea. In 1808 academi­
cian Peter s. Pallas, a famous russian and crimean naturalist, became its owner. In 1833 the 
Governor General of the Novorossiyskiy region, count Mikhail s. Vorontsov, purchased it. By 
the 20–30s of XIX century the arboretum with area around 2 ha was founded. Part of the flora 
planted during that period can be seen at present. In 1895 the school of Gardeners was opened, 
which later was transformed into the school of Horticulture, Gardening and Viticulture. since 
the 70s of XX century this territory has enjoyed the status of the municipal recreation park. In 
2004 the Park­Monument of Landscape Art “salgirka” was given to University for establishing 
Botanic Garden.

At present the arboretum collection contains near 1 000 taxa. During the last years about 
10 thousand saplings of trees and bushes have been planted. There are more than 1 800 species 
and sorts of the ornamental plants. The biodiversity conservation program includes 75 spe­
cies, among them 15 crimean endemic plants. The increase of Botanic Garden collections goes 
along with creation of landscape art objects. every year is marked with the setting up of a new 
exposition: the rosarium, the syringarium, the Iris garden, the Water plants exposition, the 
continuous flowering garden, the Labyrinth, the exposition “Ukrainian Botanic Gardens and 
Arboretums”.

Presently Botanic Garden is an intensively developing scientific structure with research in 
field of introduction, landscape design, floriculture, biodiversity preservation. The scientific 
achievements find their practical realization when creating new landscape art objects. The ter­
ritory of Botanic Garden is the base for students’ field studies. It becomes of particular impor­
tance for training students of specialty forestry and Horticulture at Biological faculty.

Key words: Botanic Garden, plant collection, park, landscape art objects
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iDentification of novel antiMicRoBial 
PePtiDes in vaRious oRGans of ePheMeRal 

Plant – coMMon chicKWeeD (STELLARIA MEDIA l.)

eugene Rogozhin, Marina slezina, tsezi egorov, eugene Grishin
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of Russian Academy of Sciences, 

16/10 Miklukho-Maklaya str., 117997 Moscow, Russia
* Corresponding author. E-mail: rea21@list.ru

Antimicrobial peptides (AMPs) are the major compounds of plant innate immunity against 
pathogens. Most of them possess a wide range of action and can be considered as a novel class 
of promising antimicrobial agents. AMPs reveal the ancient and the most collective compounds 
of constitutive defense systems against pathogens typical for all multicellular organisms. At 
present more than 1 000 AMPs that possess diversified structure, amino acid composition and 
mode of action are well known. some of AMPs develop a high receptor independent specificity 
to pathogens, whereas others may interact with determined receptors on the pathogen cellular 
membrane or intracellular targets. Plant AMPs are estimated as polypeptides no longer than 
100 amino acid residues. Wild flowering plants that possess a higher resistance to stressful 
environmental factors are the richest sources of AMPs. In applying liquid chromatography me­
thods in aggregate with MALDI time­of­flight mass spectrometry and edman sequencing se­
ven cysteine­rich peptides were isolated from various organs of chickweed (seeds, leaves, stems 
and flowers). Their molecular mass, complete amino acid sequences and biological activity have 
been determined. The obtained polypeptides are perspective for genetic transformation of cul­
tivated plants for the purpose of increasing their resistance to fungal diseases.

This work was supported by russian foundation of Basic research (grant no. 11­04­
00190­a).

Key words: antimicrobial peptides, common chickweed, different plant organs, biological 
activity
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Diseases of MeDicinal anD sPice Plants 
cultivateD in Kaunas Botanical GaRDen of 

vytautas MaGnus univeRsity in sPRinG seasons

vilija snieškienė, antanina stankevičienė, ona Ragažinskienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: v.snieskiene@bs.vdu.lt

The results of medicinal and spice plants diseases detected in Medicinal plants sector collec­
tions and expositions in Kaunas Botanical Garden of Vytautas Magnus University in 2006–2012 
spring seasons are presented. The most dangerous infectious diseases were rust, leaves spots 
and rot. every year at the beginning of vegetation it is possible to notice spots on last year leaves 
on some perennial plants (Bergenia crassifolia, Hedera helix, Oenothera biennis, Primula veris). 
The first development stages of some rust agent also damages medicinal plants (Alium spp., 
Sanguisorba minor, Viola spp.). Peonies (Paeonia anomala, P. officinalis) are resistantless to Bot-
ryris rot. 10 genera and 8 species were damaged by pathogenic fungi. During spring season less 
diseases are detected compared with summer seasons when diseases become more abundant.

Key words: medicinal and spice plants, diseases, spring season
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the PhytoPatholoGical state of TILIA CORDATA 
Mill. in cities GReeneRy in south lithuania

vilija snieškienė, antanina stankevičienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: v.snieskiene@bs.vdu.lt

Tilia cordata is the dominant tree species in city greeneries therefore evaluation of phytopatho­
logic state and identifying causes of state changes is important. The state was assessed in 
2009–2012 in the middle of August at seven parks, two places, nineteen streets in Alytus city 
greeneries (south Lithuania). for the evaluation of the state, a complex tree state assessment 
methodology, fitted to specific city conditions, was used. It was found that the greatest negative 
impact on the state of small leaf linden had physiological damages (defoliation, dischloration, 
leaf necrosis, dry branches) and biotic factors: fungal disease (sooty disease, Apiognomonia 
errabunda, Mycoshaerella microsora, Schizophyllum commune) and pests (Caliroa annulipes, 
Eryophyes tilia-nervalis, Eucalipterus tilime, Schizotetranychus tiliarum).

climatic impact on trees growing at streets protective green plantations was stronger than 
on those growing in recreational greeneries (parks, squares). susceptible to moisture shortage 
small­leaf linden growing by the streets are first to react to drought. soils of Alytus city are light 
thus lack of moisture is especially felt and prolonged dry summer periods provoke premature 
defoliation. This went through 2009 – average defoliation damage score was from 1.01 ± 0.08 
to 1.26 ± 0.2 points, in 2010 and 2011 more favourable climate conditions dominated, accor­
dingly the defoliation was more insignificant (up to 1.10 ± 0.06). Pest caliroa annulipes leaf 
injuries may be potentially dangerous for the state of linden in the future. In 2010 this pest was 
detected in single cases, later the average damage score increased: in 2011 in street greeneries 
it was 1.08 ± 0.01, in 2012 – 1.11 ± 0.01–1.10 ± 0.05 points. The impact of negative anthropo­
genic factors was observed: trunk injuries by lawn mowers. In 2012 linden were in their most 
satisfactory state.

Key words: Tilia cordata, phytophatological state, city greenery, south Lithuania
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DeveloPMent of PhytoPatholoGy science in 
Kaunas Botanical GaRDen

antanina stankevičienė
Kaunas Botanical Garden of Vytautas Magnus University, 

Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania
* Corresponding author. E-mail: a.stankeviciene@bs.vdu.lt

In 1925 in Kaunas Botanical Garden prof. A. Mickevičius, the pioneer in phytopathology, started 
his work. He described 176 species of Uredinales on 305 host plants, investigated Erisiphaceae 
family and other parasites and had published many popular articles. Later assoc prof. dr. L. Žuklys 
not only diagnosed diseases and pests but also investigated the techniques of their prognostica­
tion and counter measures, etc. In 1960–1979 dr. Petrauskaitė studied the biology of ornamen­
tal plant diseases and means of fighting against them. Assoc prof. dr. A. Vengaliauskaitė studied 
pest biology, spreading, diversity (Homoptera, Psylinea etc.). In 1976–2009 assoc. prof. dr. V. Ju­
ronis was the head of phytopathology work, he studied ornamental and medicinal plant aphid 
fauna, feeding relationships, biology characteristics. He described 98 species and 2 subspecies 
of aphids on medicinal plants, among them 34 species and 2 subspecies and 8 species in Baltic 
countries were first discovered (Juronis, 1988. Aphids of medicinal plants in Lithuania SSR). In 
1982–1993 the bacterial pathogens were investigated (snieškienė, 1993. Greenhouse flower bac-
terial diseases and biological properties of their agents). In 1989–2000 the mycological analysis of 
rhizosphere of plants grown in greenhouses of Kaunas Botanical Garden was intensively carried 
out, 115 fungi species belonging to 36 genera, 3 families, 3 ranges, 3 classes and 3 divisions were 
isolated and identified (stankevičienė, 2000. Mycological characteristics of substrata used for 
flower cultivation in greenhouses). At present applied phytopathology research of introduced 
plants is carried out with the key topic: the study of introduced plant pathogen diversity and 
their bio­ecological features under the influence of climate change and environmental pollution 
effects (promoters: dr. V. snieškienė and dr. A. stankevičienė).

Key words: phytopathology, research, Kaunas Botanical Garden, Lithuania



116 Abstracts of International Scientific Conference

MonitoRinG anD assessMent of TILIA CORDATA 
Mill. tRees health conDition in uRBan 

enviRonMent

vida stravinskienė1, vilija snieškienė2, antanina stankevičienė2

1 Department of Environmental Sciences, Vytautas Magnus University, 
Vileikos str. 8, LT-44404 Kaunas, Lithuania

2 Kaunas Botanical Garden of Vytautas Magnus University, 
Ž. E. Žilibero str. 6, LT-46324 Kaunas, Lithuania

* Corresponding author. E-mail: v.stravinskiene@gmf.vdu.lt

The aim of the research was to assess health condition of Tilia cordata Mill. on the local sca­
le in Vilnius city (Lithuania) green areas according to the impact intensity of fungal diseases 
and morphological indicator parameters (crown defoliation, foliage discolouration, amount of 
dead branches and fruiting grade). The damage of trees by the most frequent fungal disea­
se agents (Cytospora leucosperma, Diaporthe eres, Discula umbrinella, Flammulina velutipes, 
Fumago vagans, Nectria cinnabarina, Passalora microsora, Pholiota aurivella, Polyporus squam-
mosus, Schizophyllum commune and Tyrostroma compactum) was assessed along the streets and 
in recreational plantings of Vilnius city in 2006–2010. It was found that the intensity of diseases 
depends on meteorological conditions: in dry and hot summer of 2006 the disease occurred 
to a lesser extent (average disturbance grade V varied from 1.3 ± 0.1 to 1.5 ± 0.0) and in the 
wet and warm summer (2010) – stronger (V varies from 2.5 ± 0.1 to 2.6 ± 0.0). It was assessed 
that the greatest part (70.7%) of sampled trees was moderately defoliated (crown defoliation 
26–60%); slightly defoliated (11–25%) ones constituted 29.3% of the assessed trees. slightly dis­
colourated (foliage discolouration 11–25%) trees comprised 85.7%, moderately discolourated 
(26–60%) – 14.1% of the assessed trees. In recreational areas crown defoliation and foliage dis­
colouration of trees were of a lesser extent than in street plantings. Increasing crown defoliation 
and foliage discolouration are the signs of serious damages of the investigated trees.

Key words: urban environment, Tilia cordata Mill., monitoring, health condition, fungal 
diseases, morphological parameters
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the stuDy of host-associateD Genetic 
DiffeRentiation of THRIPS TABACI (insecta: 
thysanoPteRa) anD TETRANYCHUS URTICAE 

(acaRi: tetRanychiDae)

elena survilienė1, Rasa Bernotienė2, alma valiuškaitė1, laisvūnė Duchovskienė1, 
Rimantas tamošiūnas1, neringa Rasiukevičiūtė1

1 Institute of Horticulture, Lithuanian Research Centre for Agriculture and Forestry, 
Kauno str. 30, LT-54333 Kaunas distr., Lithuania

* Corresponding author. E-mail: e.surviliene@lsdi.lt
2 Institute of Ecology, Nature Research Centre, 
Akademijos str. 2, LT-08412 Vilnius, Lithuania

E-mail: rasab@ekoi.lt

Pest species adaptation can cause genetic differentiation which leads to the pest adaptation 
to new host plants, new pest races or strains. Thrips tabaci Lindeman and Tetranychus urticae 
Koch are one of the most important polyphagous plant pests in Lithuania. The aim of this work 
was to study whether the genetic structure (cOI sequences) of T. urticae and T. tabaci can be 
reflected to their host plants assortment and their geographical distribution. The material was 
collected in five localities in Lithuania. T. urticae were collected from cucumbers, apple­trees, 
currants and strawberries; T. tabaci – from cabbages, apple­trees and onions. DNA extraction 
and Pcr reactions were performed in the Nature research centre, sequencing was performed 
Macrogen Inc.

five different haplotypes of T. urticae were detected during the investigation. The highest 
haplotype diversity was registered in north­middle parts of Lithuania. Genetic distance between 
different haplotypes was on average 1.1%, and diversed up to 4.2% comparing with sequences 
from Genbank. results did not reveal the relationship between cOI gene polymorphism of 
T. urticae and different host plants.

four different haplotypes of T. tabaci were detected during the investigation. The highest 
haplotype diversity was registered in middle Lithuania. Genetic distance between different hap­
lotypes was on average 1.4%, and diversed up to 2.9% comparing with sequences from europe 
(the Netherlands, the UK, france) deposited in Genbank. Our sequences differed by more than 
10% comparing with sequences from other countries. some authors point out that differences 
between T. tabaci populations can reach up to 12.9% and genetic differences between species 
can be 16–27.5%. T. tabaci cOI gene differences partly reflect the geographic distribution, but 
results did not reveal the relationship between cOI gene polymorphism of T. tabaci and differ­
ent host plants.

Key words: Thrips tabaci, Tetranychus urticae, host plants, cOI diversity
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MonitoRinG of the state of PaRK tRee stanDs in 
uRBan aReas in the south-east of uKRaine

elena suslova, alexey Polyakov, lyudmila Kharkhota
Donetsk Botanical Garden of the National Academy of Sciences of Ukraine, 

110 Ul. Illicha, 83059 Donetsk, Ukraine
* Corresponding author. E-mail: esus@mail.ru

Green areas in cities create favourable microclimate and better sanitary conditions, contribute 
to the functional organization of the territory, and enhance artistic expression of architectural 
ensembles. It is possible to solve the problem of optimizing of tree stands in the urban environ­
ment using a science­based approach to the formation of their species composition and their 
maintenance.

List of tree species in the park stands comprises 185 species, 60 cultivars belonging to 75 
genera and 34 families. The species of Rosaceae family are the most numerous – 43 (23%), as 
well as those of the cupressaceae family – 26 (14%), Berberidaceae family – 13 (7%), Salicaceae 
family – 12 (6.4%), Pinaceae family – 11 (6%). The genera with the richest species composition 
are as follows: Juniperus – 7 species (8%), Populus – 6 species (7%), Acer – 5 species (6%), Ul-
mus species – 4 (5%). The most common species in the stands are Robinia pseudoacacia (10%), 
Acer campestre (9.7%), A. platanoides (7.5%), Aesculus hippocastanum (7.2%), Betula pendula 
(5.3%), Fraxinus excelsior (4.9%), Tilia cordata (2.9%). Participation of other species does not 
exceed 1–2. Among shrubs there is a significant occurrence of Physocarpus opulifolius (11.5%), 
Spiraea japonica (7.1%), Juniperus sabina (5%), Ligustrum vulgare (4.7%), Spiraea vanhouttei 
(2.6%), Philadelphus coronarius (1.4%).

trees of the fourth level of height dominate in the stands (48–67%): Sorbus aucuparia, Morus 
alba, Juniperus virginiana. trees of the first level of height are absent from the structure of park­
land. Among the shrubs the low­height ones make the dominant group: Juniperus squamata 
‘Blue carpet’, Spiraea japonica, Juniperus × media ‘Old Gold’. As far as the age structure is con­
cerned, trees aged 11–20 years dominate, trees aged 21–30 and 31–40 years are less common; 
trees aged 51–60 years are represented by single specimens of Populus nigra var. piramidalis. 
The distribution of the trees by their growth rates is as follows: fast­growing ones – 53–58%, 
average growing – 34–52%, slow growing – 6–8%.

Viability of woody plants depends on the intensity of their growth. Viability decreases in 
slow growing trees most rapidly and slowest of all it decreases in average growing ones. In the 
industrial cities dieback of the apical shoot and some lateral branches of trees begins in individ­
uals with a rapid pace of growth upon reaching the age of 30, in average growing ones it occurs 
upon reaching the age of 40 years, in slow growing ones it is observed upon reaching the age of 
25 years. These results should be considered in the course of planning of activities concerning 
the reconstruction of stands.

Key words: cities, green areas, tree species
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fRuits anD seeDs of HEBE PINGUIFOLIA (hooK. f.) 
cocKayne et allan in lithuanian conDitions

Jolanta Šabūnaitė
Kaunas Botanical Garden of Vytautas Magnus University; 
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* Corresponding author. E-mail: j.sabunaite@bs.vdu.lt

some plants of New Zealand such as Clematis paniculata Gmel., Gaultheria rupestris (forst.) 
G. Don, Hebe buxifolia (Benth.) ckn. et Allan, H. pinguifolia (Hook. f.) cockayne et Allan, 
H. ochracea ‘James stirtling’ are cultured in Lithuania. The climate of New Zealand is very dif­
ferent from that in Lithuania. In Lithuania the temperature in winter can drop to –25–30 °c. 
Hebe blooms in Lithuania, but there is no data about its fruits (Januškevičius et al., 2006). 
Grafting is the only way to propagate hebe. H. pinguifolia is cultured in Kaunas Botanical 
Garden of VMU since 1997–1998. Hebe was fructified in 2008–2009. This article presents a 
description of fruits and seeds of Hebe pinguifolia. The size, colour, surface form and other 
features of fruits and seeds are specified in the article. Germination of H. pinguifolia seeds is 
also discussed.

Key words: seed, fruit, introduction, propagation
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collections of heRBaceous oRnaMental 
Plants in the Botanical GaRDen 

of vilnius univeRsity

Gitana Štukėnienė
Botanical Garden of Vilnius University; 
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* Corresponding author. E-mail: stukeniene@gmail.com

The floriculture Department of Botanical Garden of Vilnius University was established in 
Kairenai in 1992. Its main goals are introduction of herbaceous decorative plants (field flowers) 
and accumulation of plants for collections, their maintenance, conservation and creation of 
plant exposition. Herbaceous ornamental plants collections rich in genera, species, cultivars 
and hybrids (3 000 plant names of 78 families and 312 genera) have been accumulated and 
preserved. At present genetic resources collections consists of 600 flower taxa developed by 
Lithuanian plant breeders. Lithuanian flower breeders released a lot of new cultivars of Crocus L., 
Dahlia cav., Gladiolus L., Hemerocallis L., Iris L., Lilium L., Paeonia L., Primula L., Tulipa L., etc. 
Lithuanian coordination centre for Genetic resources and Protection of Ornamental Plants is 
established in Botanical Garden of Vilnius University. forty­four cultivars of Paeonia lactiflora 
Pall (originators O. skeivienė, e. tarvidienė and J. tarvidas) and four cultivars of Paeonia suf-
fructicosa Andrews (originator s. eicher­Lorka), fourteen cultivars of Primula L. (originators 
O. skeivienė and J. tarvidas), thirty nine cultivars of Iris L. (originators P. Balčikonis, A. Gražys, 
J. A. Liutkevičius, J. tarvidas, G. Klimaitis, O. Griniuvienė, D. Zigariene), fifteen cultivars of 
Gladiolus L. (P. Balčikonis, J. A. Liutkevičius, A. Markevičius, A. Lukoševičius, P. ciplijauskas, 
L. skibiniauskas) and five species of wild flora (Helianthemum nummularium (L.) Mill., Tuli-
pa bifloriformis Ved., Trolius europaeus L., Salvia officinalis f. rubicunda and Lathyrus mariti-
mus (L.) Bigelow are confirmed as National Plant Genetic resources by Orders of Minister of 
environment.

Key words: Gladiolus L., herbaceous decorative plants, Lithuanian flower breeders
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sPecies of Genus CYNOXYLON Raf. 
in foRest-stePPe of uKRaine

Maksym tesliuk
M. M. Gryshko National Botanical Garden of the National Academy of Sciences of Ukraine, 

Timiryazevskaya str. 1, 01014 Kyiv, Ukraine
* Corresponding author. E-mail: konfutsij777@gmail.ru

The place of genus Cynoxylon in the system of family Cornaceae has been described and the 
species in the forest­steppe of Ukraine: C. japonica, C. florida, C. capitata. We have analysed 
the morphological features and morphometric characteristics of the generative and vegeta­
tive organs, investigated reproductive capacity, constructed the phenological spectrums of 
them.

Key words: Cynoxylon, morphometric characteristics
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soliD state feRMentation as a valiD 
alteRnative foR enviRonMental contRol
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The wood preservatives have been extensively used in the last few decades to enhance the life 
expectancy of woody materials for external uses against natural and biological decay.

The popular waste disposal options available for these expended materials nowadays, such 
as burning and land filling are not acceptable due to economic, health and environmental con­
cerns. The development of alternative and environmental friendly methods for disposal of these 
waste materials is of major importance.

recently the use of microorganisms, such as white­rot fungi, capable to tolerate and / or 
degrade high pollutant concentrations for their chemical transformation into less hazardous 
compounds through solid state fermentation (ssf) processes has been seriously investigated.

This presentation discusses a novel approach for bioremediation of creosote­treated railways 
wood sleepers by solid state fermentation of white­rot fungi and the possibility to combine 
it sequentially with phytoremediation in the frame of the eUsfA project VP­3.1­ MM­10V­
02_010 (BIOreM).

Key words: bioremediation, phytoremediation, creosote, solid state fermentation, white­
rot fungi, wood sleepers
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intRoDuction of MulBeRRy Genus (MORUS l.) 
in Kaunas Botanical GaRDen 

of vytautas MaGnus univeRsity
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research into mulberry genus introduction was conducted in Kaunas Botanical Garden of Vy­
tautas Magnus University in 2012. Three species were investigated: white (Morus alba L.), black 
(M. nigra L.), and red mulberry (Morus rubra L.). The study comprised 36 plants introduced 
during the period of 1948–2011. Dynamics of growth and resistance to environmental factors 
were evaluated during this research. All three observed species can be successfully cultivated 
in Lithuania.

Key words: mulberry, introduction, Kaunas Botanical Garden of Vytautas Magnus Uni­
versity
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sector of floriculture comprises 5356 taxons of ornamental perennial plants grown in exposi­
tions and collections of lignified and herbaceous ornamental plants. A unique flora taxonomy 
collection provides view on plant taxonomy and enables to see very rare species. This collection 
consists of 67 families and more than 577 taxons of local and introduced plants that are dis­
played in taxonomic order. A large collection of bulbous and other monoculture plant species 
and sorts is grown in the pond island.

The National Ornamental Plant Genetic Resources Conservation Program for 2006–2015 
(ANGI) is coordinated by the Ministry of environment of Lithuania. In Kaunas Botanical Gar­
den of VMU sector of floriculture is an institution in charge of ornamental plants. The major 
aim is to find out, collect and conservate local cultivars and species of ornamental. charac­
terization descriptors of primrose and lilies are one of plant genetic resources documents cor­
responding to the Bioversity International requirements. The plants of genetic resources are 
collected and analysed in the floriculture education sector from the Kaunas Botanical Garden 
of VMU, prepared the methodology of evaluation and description varieties for ornamental 
plants.

Key words: ornamental, conservation, introduction, tropical, subtropical
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Lithuanian cultivars of primroses (Primula L.) are created by Ona skeivienė and Jonas evaldas 
tarvidas. The cultivars of Primula malacoides were collected and analysed in the floriculture 
Department of Kaunas Botanical Garden of Vytautas Magnus University, other – at floriculture 
Plant collections Department of Botanical Garden of Vilnius University. totally, all cultivars 
of primroses were assessed and there is a big variety of its morphological characteristics. The 
characterization descriptors of Primula were prepared for the characterization of primroses and 
a tentative descriptor list was developed for the genus considering the recommendations of the 
Bioversity International.

Key words: Primula, genus, morphological, characterization descriptors
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The gathering principles of tropical and subtropical plant collection in greenhouses of Kaunas 
Botanical Garden of Vytautas Magnus University were analysed in 2012–2013. This collection 
was accumulated in the period of over 90 years since 1923. currently it covers the area of about 
665 m2. A large collection was accumulated of the world’s plant diversity starting with Selaginel-
la genus plants and ferns, ending with the youngest flowering plant groups. Polypodiopsida – 8 
families with 35 species (2.33%); Pinophyta – 10 families associated with 23 species (1.53%) 
and Magnoliophyta – 96 families associated with 1 442 species (96.13%). The collection was ac­
cumulated based on two criteria: accumulate a large taxonomic diversity and individual plant 
taxonomic complexes.

Key words: tropic, subtropic, plants, collection, greenhouses
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food molecules (lipids, proteins, carbohydrates) can be widely involved in oxidation reactions. 
A great number of medicinal, aromatic, spicy and other plants contain chemical compounds 
exhibiting antioxidant properties.

However, scientific information about antioxidant properties of various plants, particularly 
those that are less widely used in culinary and medicine, is still rather scarce. Therefore, the as­
sessment of such properties remains a challenging and useful task, particularly for finding new 
sources for natural antioxidants, functional foods and neutraceuticals.

Biodiversity of plant resources, scarce information on bioactive compounds and their pro­
perties in many species, including those growing in Lithuania, as well as increasing demand for 
naturalness of food were the main motivation aspects of the present study.

The studies of aromatic and medicinal plants grown in Lithuania by using various methods 
so far have resulted in the evaluation of antioxidant properties of some less investigated plants 
and identification of new antioxidants. These findings also encouraged to initiate this work. 
Preliminary it was aimed at screening of radical scavenging activities of the extracts isolated 
from some plants introducing ex situ in the medicinal and spicy–melliferous plants collection 
of Kaunas Botanical Garden of Vytautas Magnus University since 1924.

Key words: aromatic plants, bioactive compounds, food safety and quality
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In europe most species of Phytophthora were detected on trees of Alnus and Quercus genera. 
from 2009 Alnus glutinosa with marks of damage which are specific for Phytophthora spp. are 
being observed in Kaunas Botanical Garden of Vytautas Magnus University. In four years the 
number of damaged trees increased from 1.11% (in 2009) to 26.67% (in 2012). Disease tends 
to spread on Alnus glutinosa trees of various age that grow not further than 5 m from water, 
especially in places which are being inundated for 1–2 months or are very damp.

Key words: Phytophthora spp., Alnus glutinosa, Kaunas Botanical Garden of Vytautas Mag­
nus University
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Genetic chaRacteRistics of jUNIPERUS 
COMMUNIS l. fRoM DiffeRent ecotyPes
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Throughout the world populations of common juniper (Juniperus communis L.) are registered 
in various environments according to water supply and light: this species might grow in both 
dry and wet soils, opened areas and pine forests, densely or rarely. The forest ecosystems are 
more stabilized compared with open areas, due to hold of the groundwater. sand­dune com­
munities are limited in freshwater reservoir very close to a salt environmental and intensive 
evaporation process. In Lithuania common juniper sites belong to forest series like Cladoniosa, 
Vacciniosa, Vaccinio-myrtillosa, Myrtillosa, Cariso-spagnosa, Oxalidosa, Myrtillo-oxalidosa, Ca-
lana-mixtoherbosa and Filipendulo-mixtoherbosa. Our study aimed at evaluation of the extent 
of polymorphic DNA loci of Lithuania common juniper populations differing in ecotypes and 
geography. for the survey juniper samples were collected from Cladoniosa, Vacciniosa, Vac-
cinio-myrtillosa and Myrtillosa forest types. In total, fourteen populations (10 individuals in 
each) were sampled. Only growing at least in 5 m distance from each other female adults were 
sampled. shoots at a height of ~0.5–5.0 m were used. The needles from current­year shoots 
were taken. Our molecular studies included 140 specimens. DNA was extracted by a modificied 
ctAB method. estimations of molecular characteristics of common juniper were done accor­
ding to Issr loci. The analyses were done by protocol of Issr–Pcr for agarose gel electropho­
resis. We have tested 15 oligonucleotide markers, 9 of them provided reproducible fragments. 
such natural factors as soil structure, density, relief, precipitation amount and underground 
water level could play an important role forming distinct structure and functions of separate 
plant populations. Molecular diversity in relation to ecotypes and geography of populations is 
discussed.

Key words: Juniperus communis L., ecotypes, molecular diversity, Issr markers
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Plant status is influenced not only directly by climate changes, but also by these changes related 
activity of other organisms: pathogens and pests. some of these organisms in past 10–20 years 
have been spreading very aggressively and make a lot of damage to different types of plants. se­
veral decades ago in europe a spread of aggressive pathogen from Phytophthora genus fungi was 
noticed. In europe most species of Phytophthora were detected on trees of Quercus and Alnus 
genera; 4–8 species – Acer, Betula, Aesculus, Tilia, Fraxinus; 1–2 species injure Salix, Populus, 
Prunus, Campinus, Corylus. During 2009–2012 in 17 districts of Lithuania trees with infection 
signs to Phytophthora genus pathogens from 14 genus and 22 species were documented. The 
higest percentage of disturbed trees was observed among Acer genus (52%). More than a half of 
documented treees were young individuals growing nearby water sources. typical disturbance 
symptoms of trees are bleeding spots on stem.

Key words: Acer L., Phytophthora spp., Lithuania
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In 2009–2012, thanks to the project of the National centre of research and Development in 
the Polish Academy of sciences Botanical Garden–centre for Biological Diversity conserva­
tion in Warsaw a gene bank of historical cultivars of apple trees (Malus Mill.) using cryogenic 
techniques has been established. In the course of the project, about 150 varieties of this species 
from central europe were collected and preserved in liquid nitrogen. The work was based on 
apple dormant buds cryo­conservation. This method was used after a successful application 
in other research centres in the UsA and Japan, while trying to check and adapt it to the con­
ditions of central europe. Also, studies on the induction of frost tolerance under controlled 
conditions were carried out. The usefulness of the method for selected cultivars of sweet cherry 
(Prunus avium L.) and pear (Pyrus communis L.) was also checked. The results confirmed the 
usefulness of the chosen cryo­preservation method, its simplicity and the effectiveness for fruit 
trees genetic resources conservation as a supplementary method. However, in case of pear and 
sweet cherry cultivars not fully satisfactory results indicated the need for further optimization 
of cryopreservation method, including pretreatment techniques methods, hence these studies 
are in progress.

Key words: cryo­conservation, dormant buds, apple, pear, sweet cherry, LN2
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Genus Potentilla L. is presented in crimea by 20 species, including two endemic P. taurica Willd. 
ex schlecht. and P. depressa Willd. Many of Potentilla species are so ornamental and due to the 
secondary metabolites are used in various industries. to study the accumulation of biologically 
active substances and conservation of biodiversity the morphogenetic capacity of organs and 
tissues in vitro of some Potentilla species has been identified. As explants the leaves, petioles, 
meristems, roots of P. depressa, P. recta subsp. laciniosa (Waldst. et Kit. ex Nestler) Nyman, P. in-
clinata Vill., internodes and seeds of P. recta have been taken. for plant material sterilization 
70–96% ethanol and 0.375–1.125% cl2

 (Dez Tab, Ukraine) have been used. The sterilization of 
P. recta seeds 1 min by 70% ethanol and 10 min by 0.375% cl2 provided possibility to obtain 
71.4% aseptic explants, from which 40% have been viable. Plants from seeds on Monnier me­
dium have been developed. Thus on ½ Murashige & skoog medium with 0.4–0.8 mg l–1 BAP 
and 0.05–0.1 mg l–1 IBA microshoots with small leaves have been formed. from root explants, 
leaf pieces, petioles of P. depressa, P. recta and P. inclinata callus have been formed on Ms me­
dium, supplemented with 0.2–0.6 mg l–1 kinetin and 0.8–1.2 mg l–1 NAA, 0.4–0.8 mg l–1 BA and 
0.05–0.1 mg l–1 IBA, 1–1.5 mg l–1 BA and 1–1.5 mg l–1 NAA. On the internodes on Ms medium 
with 0.2–0.6 mg l–1 kinetin and 0.8–1.2 mg l–1 NAA indirect regeneration has been induced.

Key words: Potentilla sp., explants, morphogenetic capacity, propagation, in vitro
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We studied the effect of insufficient watering and plant growth regulator melaphen (melamine 
salt of bis(oxymethyl)­phosphonic acid) on the fatty acid composition and the energy of 5­day 
etiolated pea seedling mitochondria (Pisum sativum). It has been shown that insufficient wa­
tering results in alteration of fatty acid composition in mitochondrial membranes of seedlings. 
The ratio of the content of С18 – unsaturated fatty acids to the stearic acid content decreases by 
1.5 times. significant changes are observed in the content of fatty acids with 20 carbon atoms: 
the ratio of unsaturated fatty acids to saturated fatty acids decreases by 3.3 times. The treatment 
with melaphen protects the unsaturated fatty acid from LPO and prevents thereby from changes 
in the fatty acid composition of seedling membranes in conditions of insufficient watering. The 
changes in fatty acid composition of mitochondrial membranes are in correlation with changes 
in maximum rates of NAD­dependent substrates oxidation (the Pearson’s coefficient of correla­
tion for С18 fatty acids is 0.676; for С20 fatty acids – 0.963).

Key words: germs of Pisum sativum L., fatty acid composition, mitochondria, respiratory 
chain, insufficient watering
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Himalayan balsam or policeman’s helmet (Impaties glandulifera royle) is an annual ornamental 
plant with attractive flowers. Introduced to europe in the XIX century from Himalayas Moun­
tains quickly it became a garden favourite but nowadays had become a prodigious weed occu­
pying natural habitats. The objective of the research was to analyse genetic diversity of different 
in geography populations of I. glandulifera growing in Lithuania. four most contrasting ac­
cording to the geography I. glandulifera populations (Dieveniškės, Piktuižiai, Švėkšna, Zarasai) 
were selected for the investigation. Genetic diversity of I. glandulifera populations was evalu­
ated using inter­simple sequence repeat (Issr) markers. selected Issr primer generated bet­
ween 18 and 21 DNA bands each. In total, 80 DNA bands were recorded and all of them were 
polymorphic. Percentage of polymorphic DNA bands for separate populations of I. glandulifera 
ranged between 34 and 61, the mean being 43. Nei’s gene diversity interval was 0.104–0.198 and 
shannon’s information index ranged between 0.160–0.303. Pairwise genetic distances between 
populations ranged from 0.165 to 0.317. results of analyses of molecular variance showed quite 
similar intra and inter variation between populations (45% within and 55% among popula­
tions). The UPGMA dendrogram revealed a clear differentiation between the populations. The 
obtained results revealed that chosen Issr markers are valuable for the evaluation of molecular 
diversity of I. glandulifera populations.

Key words: Himalayan balsam, genetic diversity, Issr markers
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The results of modern molecular genetic studies have shown that genes VRN, which control the 
need for vernalization and determine the type of development (spring or winter) in soft wheat 
(Triticum aestivum L.) are interconnected with each other and can be expressed or repressed 
under the impact of the photoperiodic signal. The purpose of this study was to investigate the 
genetic determination of the content and distribution of nitrogen compounds in organs of the 
main shoot in the photoperiodic induction of short day (9 hours) in isogenic VRN lines soft 
wheat of two cultivars – Mironovskaya 808 and Olviya. The results have shown that all the iso­
lines cultivar Olviya develop faster than cultivar Mironovskaya 808 both in the short (9 hours), 
and in conditions of natural duration (16 hours) of the day. In all isolines of both studied cul­
tivars the effect of short photoperiod extends the period germination­ear formation. In the 
heading­flowering phenophases distribution of total nitrogen between the parts of the main 
shoot took place as follows: the maximum nitrogen content was in leaves, less in the emerging 
spikes and the minimum in stems. The study of free amino acids in different organs of the main 
shoot in the photoperiodic induction of short day showed the same type of response isolines 
of both cultivars. short photoperiod stimulated the biosynthesis of free amino acids in all plant 
organs: leaves, stems, and especially in emerging ears. The study of protein content of grain has 
shown that isolines cultivar Olviya protein content in grain is higher than in grain lines cultivar 
Mironovskaya 808. Thus, in the course of these experiments we established that the genetic 
determination of gene VRN controlled rate of development soft wheat under short photoperiod 
indirectly influences the processes of assimilation, distribution between organs and accumula­
tion in the grain of the total nitrogen.

Key words: Triticum aestivum L., NILs, VRN genes, photoperiod, development, nitrogen 
compounds
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recent advances in complex networks research allow to take a closer look at various ecological 
interactions that involve both plants and animals at the level of ecosystems. especially mutual­
istic interactions (eg. pollination) play a crucial role in generating and sustaining biodiversity 
of terrestrial ecosystems. Many authors regard them as “architecture of biodiversity” because 
usual ly they connect dozens or even hundreds of species, forming large and complex networks 
of reciprocally beneficial interactions. The structure of such networks is highly heterogeneous 
and asymmetric: most of the species are rather weakly connected, while some of taxa develop 
much stronger relationships. Based on our studies in semi­natural habitats in Ne Poland we 
will demonstrate how new mathematical tools allow to analyse the pollination network struc­
ture and can be farther applied to indicate “keystone” species which may be important in deter­
mining the stability of the studied ecosystems.

Key words: conservation, keystone species, meadow, networks, pollination
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The genus Syringa is divided into two subgenus: Syringa and Ligustrina. Syringa subgenus 
has four series: Pinnatifoliae rehder, Pubescentes (c. K. schneider) Lingelsheim, Syringa and 
Villosae c. K. schneider. subgenus Ligustrina included only Syringa pekinensis, S. reticulata, 
S. reticulata var. reticulata and S. reticulata var. amurensis. Various species or cultivars of lilacs 
present them as ‘garden plants’. Botanical Garden of Vilnius University has more than 140 taxa 
of Syringa. The goal of this report is to present lilacs growing in the exposition collection of 
Botanical Garden of Vilnius University.

Key words: exposition collection, Syringa
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The blue­berried honeysuckle (Lonicera L.) is considered a non­traditional horticultural plant 
in Lithuania that grows in individual plots and botanical gardens. The extra­early ripening of 
berries is the most important feature of this plant. Berries are an excellent source of dietary 
phytochemicals (phenolic acids, flavonoids, anthocyanins, etc.) and can be used as natural anti­
oxidants.

since 1814 the blue­berried honeysuckle was known as dendrology object at the collection 
of VU Botanical Garden. The breeding of honeysuckle as berry plant started in 1975, when 
the Pomology Department was established. In the fifteen years since 1994 researchers of the 
department participated in the Lithuanian fruit plants genetic resources programme and the 
collection was supplemented by new accessions. The collection of blue­berried honeysuckle 
contains four species, four subspecies, 37 cultivars and 35 genetic lines. Plants of genetic lines 
were grown from seeds of wild populations (collected in forests of the russian Altay region). 

Morphological characterization of accessions (weight, size and chemical composition of 
fruits, shrub and leaves characteristics) was carried out. Identification of plant disease agents of 
the aboveground part of bushes and plant resistance was carried out in 2003–2006 and 2009–
2010. 24 fungal agents from 22 genera were identified. Diaporthe pardalota, Nectria cinnabarina 
and Fusarium oxysporum var. orthoceras made the most serious damages for plants.

In 2007 we started working on genetic variation and phylogenetic analysis of species, genetic 
lines and cultivars using molecular markers techniques (rAPD, Issr, cpDNA sequencing). 
AMOVA and UPGMA analyses of rAPD variation showed that the group of genetic lines is 
significantly different from the group of elite cultivars and can be used as a source of additional 
diversity in honeysuckle breeding programs. 

Key words: blue­berried honeysuckle (Lonicera L.), characteristics of berries, diseases resis­
tance, genetic variation
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conditions of Larix genera tree in forests of Lithuania were studied. Larix decidua and L. po-
lonica are considered as perspective species for growing in Lithuania. Acclimatization of L. lari-
cina, L. sibirica and L. leptolepis is restricted by disease agents and pests, edaphic and climatic 
conditions. Larix trees growing in good conditions are in much better state than those growing 
in low and moist areas. Larix species was observed in all Lachnellula willkommii infected trees. 
L. decidua was more resistant. Adelges laricis and Cholodkovskaya viridana were sporadically 
detected. Coleophora laricella is more frequent and more abundant.

Key words: Larix spp., diseases, pests, Lithuania
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classification type of lilies (Lilium) has been established several centuries ago. DNA technology 
helped to better identify individual species and to evaluate their diversity (Persson et al., 1998; 
Wen & Hsiao, 2001; Horning et al., 2003). About 100 species of lily family have a great genetic 
diversity which has been assessed in different ways. true kinds of seedlings were obtained using 
inbreeding or hybridization with the same species, usually such kind of plants has the same 
phenotype. New species which are grown traditionally are adapted to severe climatic condi­
tions. This is the source of production of healthy and resistant varieties.

Worldwide genetic studies of lilies were done analyzing chinese and Korean populations 
using molecular techniques (Weihua et al., 2011). for a long time Lithuanian ornamental 
plant genetic resources and biodiversity have not been thoroughly studied, recorded and 
stored. Thus a lot of unique cultivars have been permanently lost. research into all kinds of 
evaluation and assessment has just started. selection of valuable and perspective species is 
required to continue and add new species. Therefore it is important to identify pre­existing 
varieties and hybrids using morphological features characteristic and DNA markers. Investi­
gated and adapted molecular techniques to decorative plant crops can help faster and better 
perform many breeding work processes. Whenever possibility to control the variability and 
stability between plant regeneration, it is possible to predict the variability in reproduction 
and plants storage in vitro.

The aim of this work was to use an inter­simple sequence repeats (Issr) method in order 
to evaluate the genetic variability of different lily kinds in the collection of Kaunas Botanical 
Garden of Vytautas Magnus University.

Key words: Lilium, genetic variability, Issr method


