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PIENO RIEBALU SUDETIES POKYCIU ANALIZE ZALIAVINIO PIENO RIEBALU
RUGSCIU ATRANKOS KOMPIUTERINEI PROGRAMAI SUKURTI

THE PHENOTYPIC ANTIMICROBIAL RESISTANCE OF CAMPYLOBACTER JEJUNI
STRAINS AND WHOLE GENOME SEQUENCE-BASED PREDICTION OF RESISTANCE
DETERMINANTS

Jurgita Aksomaitiené Darbo tikslas — nustatyti i$ skirtingy $altiniy i$skirty Campylobacter
jejuni fenotipinj atsparuma antibiotikams bei istirti genetinius atspa-
Mokslo kryptis rumo ir populiacijos genominius ypatumus, naudojant vieno nukleo-
Veterinarija (02A) tido polimorfizmu pagrjsta filogenomine analize. Darbo uzdaviniai:
1. Istirti C. jejuni padermiy atsparumg penkioms skirtingoms an-
Mokslinis vadovas timikrobinéms medZiagoms. 2. Istirti bakterijy atsparumo antibio-

prof. dr. Mindaugas Malakauskas tikams fenotipy ir MLST genotipy rysius. 3. vertinti genetinius

ypatumus, susijusius su bakterijy genome esanciais antimikrobinio
atsparumo veiksniais. 4. [vertinti C. jejuni padermes naudojant viso
genomo sekoskaitg ir lyginamaja analize.
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LSMU Veterinarijos akademija

Disertacija apginta

LSMU Veterinarijos akademija The aim of the study was to determine the antimicrobial resistance of

Campylobacteri jejuni phenotypes isolated from different sources,
Gynimo data and to investigate the genetic mechanisms of resistance and popula-
2020 m. liepos 3 d. tion structure using a single nucleotide polymorphisms-based phy-

logenomic analysis. The objectives of the study were the following:
1. To investigate the antimicrobial resistance of C. jejuni strains to
five different antimicrobial agents with special emphasis on the mul-
tidrug resistance. 2. To analyze associations between antimicrobial
resistance phenotypes and MLST genotypes. 3. To analyze genetic
insights in the genetic features linked to antimicrobial resistance
determinants contained in the bacterial genome. 4. To characterize
C. jejuni strains using whole genome sequencing and comparative
genomics for prediction of antimicrobial resistance determinants
and pathogenicity factors.
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MIESTO MISKU IR EKOTONU SUDETIS, STRUKTURA, SINANTROPIZACIJA IR MISKO
JTAKA GYVENTOJU GYVENIMO KOKYBEI

THE COMPOSITION, STRUCTURE, SYNANTHROPIZATION AND IMPACT OF URBAN
FORESTS ON THE QUALITY OF LIFE OF RESIDENTS

Ana Bernat
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Vilniaus ir Kauno miesty pusynuose buvo nustatyti skirtingos krypties sinan-
tropizacijos procesai. Visy $esiy tipy sinantropiniuose miesty pusynuose dél ne-
badingy svetimkras¢iy rasiy iSplitimo buvo didesné augaly ir mazesné samany
rasiy jvairove, palyginti su salyginai nataraliais pusynais. Dél antropogeninés
jtakos miesto pusynuose padaugéjo lapuociy medziy ir krimy rasiy. Labiausiai
sinantropizuoti buvo pusynai su lapuodiais, pusynai su krimais ir pusynai su ru-
deraliniais augalais.

Tiriami ekotonai buvo suskirstyti j Sesis pakraséio tipus. DidZiausia augaly
rasiy jvairové buvo nustatyta misko-asfaltuoto transporto kelio ir misko—uzsta-
tytos teritorijos ekotonuose. Daugiausia misko buveinéms budingy augaly rasiy
nustatyta misko-neasfaltuoto pésciyjy tako ekotone. DidZziausi misko sudéties ir
struktaros pokyciai dél ekologiniy veiksniy poky¢iy nustatyti ekotonuose iki 5 m
atstumu nuo misko pakrascio ribos. Miesto zaliosios erdvés uzima svarbig vietg
miestie¢iy gyvenime, pomégis lankytis miesto miskuose susiformuoja dar vaikys-
téje. Dauguma respondenty mieliau rinkosi poilsio vietas su graziu gamtovaizdziu
ir vandens telkiniu. Pagrindinis tikslas buvo noras ilsétis gryname ore. Miesto
miskuose labiausiai buvo vertinama tyla ir ramybé. Lankymasi miesto Zaliosio-
se erdvése ir miskuose lemia i§vystyta rekreaciné struktara. Poilsiauti ir lankytis
miesto mi$kuose ir kitose Zaliosiose erdvése labiausiai trukdo $iukslés ir netvarka,
sulauzytas poilsiavie¢iy inventorius, didelis Zmoniy srautas. Daugiau kaip trec-
dalis gyventojy sutikty papildomai finansi$kai paremti miesto misky tvarkymg,
vidutini$kai per metus galéty skirti iki 10 eury.

Miesto misky pasiekiamumas (prieinamumas) yra vienas lemiamy veiksniy,
kuris turi jtakos Zmoniy lankymosi daznumui miesto Zaliosiose erdvése. Didéjant
atstumui iki artimiausio misko, respondentai rec¢iau juose lankési, blogéjo respon-
denty savijauta, kuri buvo siejama su daZznesniais nusiskundimais dél nugaros
skausmy, mitybos sutrikimy, kvépavimo taky negalavimy, nuovargio ir streso.

In the pine forests of Vilnius and Kaunas, synanthropization processes of differ-
ent directions were recorded. In all 6 types of synanthropic urban pine forests,
the spread of uncharacteristic, alien species has resulted in a greater variety of
plants and moss species compared to relatively natural pine. The anthropogenic
influence on the city’s pine forests has led to an increase in the number of de-
ciduous tree and shrub species. The most synanthropized were pine forests with
deciduous trees, pine forests with shrubs and pine forests with ruderal plants.

After studying urban forest ecotones, they were divided into 6 edge types.
The largest diversity of plant species was found in the ecotones of the forest-paved
transport road and the forest-built-up area. Most of the plant species, specific to
forest habitats, have been recorded in the ecotone of the forest-unpaved walkway.
The most significant changes in forest composition and structure have been iden-
tified in ecotones up to 5 m from the edge of the forest.

The city’s green spaces have taken an essential place in the lives of the town
people. Most respondents preferred recreational areas with a beautiful landscape
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and body of water. The main goal was a desire to rest in the fresh air. Silence and
peace were the most appreciated in the city’s forests. Visiting the city’s green spaces
and forests is determined by the developed recreational infrastructure. Rubbish
and mess, broken recreational inventory, and high humanflow are the main obsta-
cles to recreation and visiting the city’s forests and other green spaces. More than
a third of the population would agree to provide additional financial support for
urban forest management, with an average of up to EUR 10 per year.

Accessibility of urban forests is one of the decisive factors influencing people’s
attendance and the frequency of visits to the city’s green spaces. As the distance
to the nearest forest grew, respondents were less likely to visit them, and respond-
ents’ well-being deteriorated, which was linked to more frequent complaints about
back pain, eating disorders, respiratory system ailments, fatigue, and stress.
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BIOKURO PELENU PAGRINDU PAGAMINTU TRESIAMUJU PRODUKTU KOKYBE IR JU
JTAKA DIRVOZEMIUI IR AUGALAMS

QUALITY OF BIOFUEL ASH-BASED FERTILIZER PRODUCTS AND THEIR EFFECT ON

SOIL AND PLANT

Kristina Bunevicdiené
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Biokuro pelenai - sudétingas ir nevienalytis neorganiniy kristaliniy ir amorfiniy
mineraly misinys su organinémis medziagomis. Tai yra $arminé zaliava, tinkanti
riigécioms dirvoms tresti. Siuo metu vis dar didelé biokuro peleny dalis yra $alina-
ma sgvartynuose, todél $io disertacinio darbo tikslas buvo pagaminti treSiamuo-
sius produktus i§ biokuro peleny, t. y. peleny ir kalkiy krosnies dulkiy granules
bei peleny / zaliyjy atlieky komposto misinius, ir jvertinti jy kokybe bei jtaka
dirvozemio terpei (pH), judriyjy fosforo, kalio, kalcio, magnio, sunkiyjy metaly
(Cd, Cu, Cr, Ni, Zn, Pb) koncentracijy poky¢iams dirvozemyije ir jy jtaka auga-
ly cheminei sudéciai bei derlingumui. I[$analizavus cheminius ir fizikocheminius
treSiamyjy produkty kokybés rodiklius nustatyta, kad $ios medziagos sudarytos
daugiausia i§ Ca®* jony turin¢iy cheminiy junginiy. Granuliy stipris koreliuoja su
jdétu peleny kiekiu j miinj, t. y. stipris didéja, didéjant peleny kiekiui granulé-
je, kas silpnina maisto medziagy atsipalaidavima i§ granuliy. Nustatyta, kad su
maziausia koncentracija (30 %) peleny miinyje gautos granulés buvo labiausiai
tinkamos naudoti treSimui. Tokios granulés efektyviau didino dirvozemio pH, .,
taip pat maisto medziagy kiekj dirvozemyje ir augaluose bei nesukeélé uzter§tumo
pavojaus. Disertacinio darbo metu gauti rezultatai patvirtina, kad biokuro peleny
perdirbimas ir panaudojimas Zemés ukio dirvozemyje gali sumazinti savartyny
poreikj ir sugrazinti vertingas maistines medziagas i ekosistema bei neutralizuoti
dirvozemio ragstéjimg, todél energijos gamyba i$ medienos deginimo gali tapti
tvaresne.

Biofuel ash is a complex and heterogeneous mixture of inorganic crystalline
and amorphous minerals with organic matter. It is an alkaline raw material suit-
able for fertilizing acid soils. Currently, a large proportion of biofuel ash is still
disposed of in landfills. The aim of the dissertation was to produce fertilizer pro-
ducts from biofuel ash, i.e. ash and lime kiln dust granules and ash/green waste
compost mixtures, and to evaluate their quality and influence on soil pH, chang-
es in concentrations of mobile phosphorus, potassium, calcium, magnesium and
heavy metals (Cd, Cu, Cr, Ni, Zn, Pb) in soil and their influence on plant chemical
composition and yield improvement. The analysis of chemical and physicochemi-
cal quality indicators of fertilizer products revealed that these substances consist
mainly of chemical compounds containing Ca** ions. The strength of the granules
correlated with the amount of ash added to the mixture, i.e. the strength increas-
es with increasing ash content in the granules, which weakens the release of nu-
trients from the granules. The granules obtained with the lowest concentration
(30%) in the ash mixture were found to be the most suitable for fertilization. Such
granules were more effective in increasing soil pH, , as well as nutrient content in
soil and plants and did not pose a risk of contamination. The results of the disser-
tation confirm that the processing and use of biofuel ash in agricultural soils can
reduce the need for landfills and return valuable nutrients to the ecosystem and
neutralize soil acidification, thus making energy production from wood-burning
more sustainable.
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SKIRTINGOS CHEMINES SUDETIES IR STRUKTUROS KALKINIMO MEDZIAGU JTAKA
RUGSTAUS DIRVOZEMIO NEUTRALIZAVIMUI

EFFECT OF DIFFERENT CHEMICAL COMPOSITION AND STRUCTURE OF LIMING
MATERIALS ON ACID SOIL NEUTRALIZING
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Itin ragstus dirvozemis yra viena i$ pagrindiniy augalininkystés ir dirvozemio de-
gradacijos problemy visame pasaulyje. Ragsc¢iuose dirvoZzemiuose produktyvumo
didéjimas priklauso nuo dirvozemio valdymo praktikos. Kalkinimas yra ekono-
miskiausias dirvozemio rigstumo gerinimo bidas. Kalkinimo kaina ir efekty-
vumas priklauso nuo pasirinktos kalkinimo medziagos. Tyrimais buvo siekiama
nustatyti kalkinimo medziagy efektyvumg ir rysj tarp cheminés sudéties, granulés
stiprio, dydzio ir dirvozemio neutralizavimo proceso spartos bei nustatyti skirtin-
gy kalkinimo medziagy jtaka derlingumui ir derliaus kokybei s¢jomainoje: vasari-
niai mieziai, vasariniai kvieciai, zirniai. Tyrimy rezultatai parodé, kad K, Na, Si, Fe
ir Al kiekiai kalkinimo medziagose sumazina jy neutralizavimo verte ir reaktyvu-
ma3. Be to, i$analizavus kalkiniy medziagy fizikinius ir cheminius rodiklius paais-
kéjo, kad granuliy stiprumas koreliuoja su granuliy dydziu, t. y. granuliy stiprumas
didéja didéjant granuliy dydziui, o tai létina kalkinimo medZiagy neutralizavimo
efektyvuma. Kalkinimo medziagy fiziné basena neturi jtakos cheminei sudé¢iai,
ta¢iau daro jtaka fizikiniams ir cheminiams parametrams.

Taip pat nustatyta, kad padidintos drégmés salygomis dirvozemio neutraliza-
vimo efektyvumas didéja visoms kalkinimo medziagoms, bet labiausiai dirvoze-
mio drégmés kiekis lemia granuliuoty kalkinimo medziagy efektyvuma.

High soil acidity is one of the major problems in crop production and soil degra-
dation over the world. In acidic soils the improvement of the productivity depends
on soil relevant management practices. Liming is the most economical method of
ameliorating soil acidity. The cost and the efficiency of liming depend on the cho-
sen liming material.

The study was aimed to determine the efficiency of liming materials and
the relationship between their chemical composition, pellet strength, size and
the speed of the soil neutralization process, and to determine the influence of dif-
ferent liming materials on the yield and harvest quality of crop rotation: spring
barley, spring wheat, pea.

The research results showed that K, Na, Si, Fe and Al reduce the neutralizing
value and reactivity of liming materials. Also the analysis of physicochemical indi-
cators of liming materials showed that the pellet strength correlates with the size
of the pellet, i.e. the strength of the pellet increases with increasing pellet size,
which slows down the neutralization efficiency of the liming materials. The physi-
cal state of liming materials does not affect the chemical composition, but it does
affect the physicochemical parameters.

It has also been found that under excess soil moisture conditions, soil neutrali-
zation efficiency increases for all liming materials, but the soil moisture content
has the greatest effect on the performance of pelletized liming materials.
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VEISLES, LAKTACIJOS, PRODUKCIJOS IR MITYBOS JTAKOS PROGESTERONO
KONCENTRACIJAI KAIP KARVIU REPRODUKCIJOS ZYMENIUI PIENE TYRIMAS

RESEARCH ON THE EFFECTS OF BREED, LACTATION, PRODUCTION AND NUTRITION
ON MILK PROGESTERONE CONCENTRATION AS BOVINE REPRODUCTION MARKER
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Karviy reprodukcijai jtakos turi genetiniai veiksniai ir produktyvumas. Papildomu
veiksniu, turinciu jtakos karviy reprodukcijai, tampa tkininkavimo badas.
Ekologiniy tkiy pasary ruosimo specifika turi jtakos pasary sudéciai. Pasaro su-
détis, energetiné verté glaudziai siejasi su reprodukcinés funkcijos reguliavimo
fiziologija. Praktikoje karviy bandos reprodukcijos baklé objektyviai vertinama
pagal biologinj Zymenj - progesterono koncentracijos pokytj. Naudojantis bandos
valdymo sistemomis, kurios realiu laiku matuoja progesterono koncentracijg pie-
ne, galima tiksliai nustatyti rujg ir parinkti séklinimo laikg. Sékmingo pieno Gkio
plétros garantas — optimali bandos reprodukcija. Sio tyrimo tikslas yra nustatyti,
kokig jtakg zootechniniai veiksniai — karviy veislé, amzius, produktyvumas ir mi-
tybos budas - turi reprodukcijos Zymens, t. y. progesterono koncentracijos piene
kaitai. Tyrimo rezultatai praple¢ia bandos valdymo sistemos, kurioje kaip karviy
buklés biologinis zymuo naudojama progesterono koncentracijos pokytis piene,
pritaikymo galimybés. Jrodyta, kad progesterono koncentracijos rezultatais tiks-
linga remtis vertinant karviy bandos reprodukcijos bikle, bet bitina atsizvelgti i
karviy amziy ir produktyvuma. Progesterono pokytj tikslinga vertinti iki numa-
tomo séklinimo, nes pagal tai galima prognozuoti, ar karvé bus apvaisinta. Tiek
konvencinio, tiek ekologinio wkio karviy progesterono koncentracija piene kinta
analogiskai.

Cow reproduction is affected by genetic factors and productivity. An additional
factor influencing the reproduction of cows is the farming method. The specifics
of feed preparation on organic farms affect the composition of feed. Feed compo-
sition and the energy value are closely related to the physiology of the regulation
of reproductive function. In practice, the reproductive status of a cowherd is objec-
tively assessed by a biological marker — a change of progesterone concentration in
milk. Herd management systems that measure progesterone levels in milk in real-
time can accurately determine oestrus and select insemination times. The guar-
antee of successful dairy farm development is optimal herd reproduction. This
study aimed to determine the influence of zootechnical factors — cow breed, age,
productivity and diet — on the change of the reproductive marker — progesterone
concentration in milk. The results of the study extend the possibilities of using
a herd management system in which the change in progesterone concentration in
milk is used as a biological marker of the condition of cows. It has been shown that
the assessment of progesterone levels is appropriate for assessing the reproductive
status of a herd of cows, but it is necessary to take into account the age and pro-
ductivity of the cows being assessed. It is advisable to assess the change in proges-
terone before the expected insemination, as this will predict whether the cow will
conceive. Progesterone concentrations in milk of both conventional and organic
cows change analogously.
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APLINKOS VEIKSNIU JTAKA MAUMEDYNU TVARUMUI IR PRODUKTYVUMUI
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Darbo tikslas — nustatyti svarbesniy aplinkos veiksniy ir rasinés sudéties jtaka
maumedyny produktyvumui bei tvarumui. Dél klimato kaitos jvairiy medziy
rasiy arealai keidiasi, todél maumedis puikiai galéty pakeisti egle pagrindinése
jos augavietése. Tyrimai atskleidé, kad Lietuvos miskuose nasiausius medynus su-
daro europinio, japoninio, hibridinio ir pusantrahidridzio maumedzio medynai.
Atlikus maumedyny fitocenoting analize nustyta, kad maumedynuose aptiktos 55
zoliniy augaly rasys, i$ kuriy trys yra invazinés. Miriuose maumedynuose aptik-
ta 9 % maziau rasiy. DirvoZzemio derlingumas ir trako tankumas turéjo didesne
jtaka Zoliniy augaly padengimui ir rasiy kiekiui nei medyno tankumas. Europinio
maumedzio ir jo hibridy atsik@irimas tirtuose medynuose nevyko. Tik 17,5 % ty-
rimo aiksteliy aptiktas tiksliniy medziy rasiy pomiskis, i§ jy 6,8 % aiksteliy jis
buvo perspektyvus. Paprastosios eglés pomiskis sudaré apie puse viso jo kiekio.
Didesne jtakg pomiskio atsiradimui turi medyno tankumas ir augavieté (derlin-
gumas) nei medyno amzius. Vertinant maumedyny sanitaring bikle nustatyta,
kad geros ir vidutinés buklés europiniai maumedziai sudaro daugiau nei 85 %.
Europiniy ir hibridiniy maumedziy buklé buvo panadi. Europiniy maumedziy
su kreivais liemenimis dalis siekia 27,8 %, o tokiy hibridiniy buvo 40 % daugiau.
Vertinant maumedyny produktyvumg nustatyta, kad tinkamiausiose augavietése
(Nc) trecios—$estos amziaus klasés gryni maumedzio medynai buvo vidutini$kai
15,2-23,9 % produktyvesni nei mi$ras, o hibridinio maumedzio gryni medynai
vidutinigkai yra 10,8 % produktyvesni uZ europinio maumedzio medynus. Misris
europinio maumedzio su berzu medynai yra maziau skalsas, palyginti su kity ra-
$iy miSriais medynais. Didesné nei 20 % berzy dalis formuoja mazesnj maume-
dzio stiebo tairj. Miriuose maumedynuose su liepa medyno taris vidutiniskai yra
7,9 %, 0 maumedziy stiebo tiris — iki 25 % didesnis nei grynuose. Eglés priemai$a
misriuose Zeldiniuose mazina vidutinj maumedzio stiebo tarj iki 6,1 %. Tyrimo
metu nustatyta, kad europiniy maumedziy radialiniam prieaugiui didesne jtaka
turi krituliai nei temperatara.

The aim of the research is to determine the impact of environmental factors and
species composition on the productivity and sustainability of larch trees. As a re-
sult of climate change, the habitats of different tree species are changing; therefore,
larch could perfectly substitute spruce in its main habitats. Studies have revealed
that stands of European, Japanese and Hybrid larch trees are the most produc-
tive stands in the Lithuanian forests. A phytocenotic analysis of larch stands has
shown the existence of 55 herbaceous plant species in larch stands. Three of them
were invasive. Nine percent less species were found in mixed larch stands. Habitat
fertility and track density had a greater impact on the grass cover and species
abundance than the density of the stand. Natural regeneration of European larch
and its hybrids was not found in the researched stands. The undergrowth of tar-
geted tree species was found in 17.5% of sample plots and only 6.8% of these plots
had a perspective undergrowth. The undergrowth of Norway spruce accounted
for half of its total amount. Stand density and habitat have a greater impact on
the emergence of the undergrowth than the age of the stand. The evaluation of
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sanitary condition of larch stands has shown that European larch trees of good
and average sanitary conditions account for more than 85%. The condition of
European and Hybrid larch trees was similar. The share of European larch trees
with crooked stems was 27.8%, and the number of Hybrid larch trees with crooked
stems was 40% higher. The productivity analysis of larch trees has revealed that
pure larch stands of age class III-VI in the most suitable sites (Nc) are on aver-
age 15.2-23.9% more productive than mixed larch stands, while pure stands of
Hybrid larch trees are on average 10.8% more productive than European larch
stands. Mixed European larch-birch stands have a lower stocking level if com-
pared to stands mixed with other species. When the admixture of birches is high-
er than 20%, it decreases the volume of larch stem. The stand volume of mixed
larch-linden stands is on average 7.9%, while the volume of larch stem is up to
25% larger than that in pure stands. The admixture of spruce in mixed plantations
decreases the average larch stem volume up to 6.1%. The study has shown that
precipitation has a greater impact on the radial increment of European larch trees
than the temperature.
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Sarkocistozé yra visame pasaulyje paplitusi pirmuoniy sukeliama zoonotiné liga, ku-
ria Zmonés dazniausiai suserga vartodami uzkreéstg ir termiskai silpai apdorotg arba
neapdorota mésg. Darbo tikslas — nustatyti galvijy skerdeny raumeny uzkréstuma
sarkocistomis ir uzkréstumo gausa Lietuvoje, nustatyti Sarcocystis rasis, parazituo-
jancias galvijuose, jvertinti jtaka gyvulio organizmui ir mésos kokybei.

Darbo uzdaviniai:

1. Nustatyti Lietuvoje auginty galvijy skerdeny raumeny uzkréstuma sarko-
cistomis, uzkréstumo gausa (palyginti priklausomybe nuo amziaus, lyties, veislés),
pasiskirstyma jvairiose raumeny grupése ir rinkoje parduodamoje galvijienos
produkcijoje.

2. Jvertinti Sarcocystis spp. poveikj galvijy organizmui ir jy mésos kokybei, pri-
klausomai nuo uzkréstumo gausos (galvijy kraujo biochemines savybes, raumeny
histopatologinius pakitimus, mésos maistine verte, technologines savybes, sauguma
vartoti maistui).

3. Tiriant raumeny preparatus $viesiniu mikroskopu suskirstyti galvijy raume-
nyse rastas sarkocistas j morfologinius tipus, jvertinti naudojamos metodikos tinka-
mumg Sarcocystis rusiy diagnostikai.

4.1dentifikuoti galvijy raumenyse randamas Sarcocystis rasis, nustatyti aptikty
parazity vidurasinés genetinés jvairovés charakteristikas taikant 18S rRNR ir cox1
geny seky analize.

5. Optimizuoti molekuling metodika rutininei galvijuose aptinkamy Sarcocystis
rasiy diagnostikai, jvertinti rasiy pasiskirstymg tirilamuosiuose méginiuose.

Sarcocystosis is a worldwide protozoan zoonotic disease that most commonly in-
fects humans through cattle carcasses. The aim of the performed study was to de-
termine the prevalence of sarcocystosis and species composition of Sarcocystis spp.
infecting cattle in Lithuania and to evaluate the effect of infection on animal organ-
ism and meat quality.

The objectives of the study were the following:

1. To determine the prevalence and intensity of Sarcocystis infection in cattle used
in Lithuania for food (to compare the dependence on animal age, gender and breed)
as well as distribution of Sarcocystis in different muscle groups and beef products
in the food market.

2. To evaluate Sarcocystis spp. effect on cattle organism and meat quality de-
pending on the intensity of Sarcocystis infection (biochemical properties of cat-
tle blood and histopathological changes in muscles, nutritional value of meat, its
technological properties, and safety for food consumption).

3. Based on the analysis of muscle samples by light microscopy, to group the de-
tected sarcocysts into morphological types and to evaluate the relevance of the used
methods for diagnostics of Sarcocystis species.

4. To identify Sarcocystis species in cattle and to determine the genetic vari-
ability characteristics of parasites within species applying 18S rRNA and cox!
gene sequences.

5.To develop molecular methods for routine diagnostics of Sarcocystis species
in cattle and to evaluate distribution of species in the analyzed samples.
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SALDZIOSIOS STEVIJOS (STEVIA REBAUDIANA BERTONI) MORFOGENEZES
VALDYMAS IN VITRO

REGULATION OF STEVIA (STEVIA REBAUDIANA BERTONI) MORPHOGENESIS IN VITRO

Neringa Juskeviciaté Stevija — tai vaistinis augalas, plac¢iai Zinomas dél kaupiamy natiiraliy nekalorin-

gy saldikliy - steviolio glikozidy. Sio augalo séklos pasizymi mazu (nuo 10 iki
Mokslo kryptis 36,3 %) daigumu, be to, dauginimas séklomis neuztikrina populiacijos homoge-
Agronomija (01A) niskumo pagal pageidaujamus pozymius. Dél $ios priezasties tyréjai iki $iol iesko

sékmingy stevijos dauginimo alternatyvy. Pagrindiniai stevijos sintetinami ste-
violio glikozidai yra steviozidas ir rebaudiozidas A. Pastarasis pasizymi saldziu
skoniu, o steviozidas turi karty nepageidaujama poskonj. Siekiant pakeisti $iy
glikozidy santykj, reikia mikrodauginimo in vitro schemos, kurioje, pasitelkiant
egzogeninius veiksnius, buty galima sureguliuoti $iy biologiskai aktyviy jungi-

Mokslinis vadovas
prof. dr. Ausra Blinstrubiené

Disertacija parengta

VDU Zemés iikio akademija
niy santykj. Tyrimo tikslas — sukurti efektyvig stevijos mikrodauginimo in vitro
Disertacija apginta schemg, padésiancig optimizuoti antriniy metabolity sintez¢. Nustatytas tinka-
VDU Zemés tkio akademija miausias eksplantas stevijos kaliaus indukcijai. Parinktas optimalus augimo re-
guliatoriy derinys, kuris stimuliuoja didziausig kaliaus masés augima. Nustatyta,
Gynimo data kad intensyviausiai kaliaus genezé vyko MS maitinamojoje terpéje, palyginti su
2020 m. gruodzio 4 d. kaliaus indukcija, vykusia B5 ir White terpése. Parinktas efektyviausias citokini-

nas ir optimali jo koncentracija tiesioginei organogenezei. Parodyti désningumai,
kaip auksinai daro jtaka rizogenezei, o prolinas ir sacharozé — fenoliy, flavonoidy
kiekiui ir antioksidaciniam aktyvumui. Nustatyta, kad egzogeninis prolinas gali
palankiai keisti steviolio glikozidy santykj.

Stevia is a medicinal plant known for its self-accumulating natural low-calorie
sweeteners — steviol glycosides. The seeds of this plant have a low germination
(from 10 to 36.3%), moreover, propagation by seeds does not ensure the homo-
geneity of the population according to the desirable traits. For this reason, re-
search investigations with aim to develop alternatives methods of successful
stevia propagation are performed. The main steviol glycosides are stevioside and
rebaudioside A. The last-mentioned one has a sweet taste while stevioside has an
undesirable bitter aftertaste. In order to change the ratio of these glycosides, an
in vitro micropropagation scheme, in which the ratio of these biologically ac-
tive compounds can be regulated using various exogenous factors, is required.
The research objective was to develop an efficient in vitro stevia micropropaga-
tion scheme which will help to optimize the synthesis of secondary metabolites.
The most suitable explant for stevia callus induction has been identified. The op-
timal combination of growth regulators, which stimulated the highest callus mass
augment, was selected. In MS medium callus genesis was more intensive com-
pared to callus induction in B5 and White media. The most effective cytokinin and
its optimal concentration for direct organogenesis was selected. The regularities
of auxins influence on rhizogenesis and proline and sucrose influence on phenols,
flavonoids and antioxidant activity have been determined. The positive effect of
exogenous proline on the ratio of steviol glycosides was established.
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KARVIU VERSIAVIMOSI EIGOS FENOTIPINIS IR GENETINIS TYRIMAS IR SASAJOS
SU VERSELIU GAISTAMUMU, KARVIU PRODUKTYVUMU, REPRODUKCIJOS,
EKSTERJERO IR SVEIKATINGUMO RODIKLIAIS LIETUVOS JUODMARGIU GALVIJU

POPULIACIJOJE

PHENOTYPIC AND GENETIC EVALUATION OF THE CALVING EASE AND RELATIONSHIP
WITH CALF MORTALITY, COW PRODUCTIVITY, REPRODUCTION, EXTERIOR AND
HEALTH IN THE LITHUANIAN BLACK-AND-WHITE CATTLE POPULATION
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Gyvuliy sveikatingumas ir reprodukcija yra lemiami veiksniai, galvojant apie tva-
ry ir pelningg pieno Gkj. Gyviiny selekcijos moksliniai tyrimai parodé nepalankig
genetine priklausomybe tarp pieniniy galvijy reprodukciniy savybiy ir pieno ga-
mybos didinimo.

Darbo tikslas - istirti karviy ver$iavimosi eigos fenotipinius ir genetinius pa-
rametrus Lietuvos juodmargiy galvijy populiacijoje ir jvertinti geneting koreliaci-
ja su karviy produktyvumo, eksterjero ir sveikatingumo rodikliais.

Mokslinis darbo naujumas ir praktiné reik§meé — istirti karviy versiavimosi
eigos rodikliai Lietuvos juodmargiy galvijy populiacijoje; jvertintos fenotipinés ir
genetinés jy sasajos su verSeliy gaiStamumu, karviy eksterjero, produktyvumo ir
pieno somatiniy lasteliy rodikliais. Nustatyta karviy versiavimosi eigos ir pieno
elektrinio laidumo, mastito sukéléjy paplitimo, reprodukciniy savybiy priklauso-
mybé. [vertinti karviy ver$iavimo eigos paveldimumo koeficientai Lietuvos juod-
margiy galvijy populiacijai.

Tvarus ir efektyvus pieniniy galvijy genetiniy i$tekliy valdymas neatsiejamas
nuo ligy plitimo rizikos prevencijos valdymo skatinimo. Sio darbo tyrimy rezul-
tatai rodo, kad selekcija pagal karviy versiavimosi rodiklius turés teigiamg jtaka
mastito, metaboliniy susirgimy ir reprodukcijos rodikliams. Pagerés gyviiny gero-
vé, ilgaamziskumas, pieno Gkiy pelningumas, racionaliau bus naudojami gyvini-
niai i$tekliai, subalansuotai siekiama Zemés tkio plétros.

Cattle health and reproduction are crucial factors in the development of a sustain-
able and profitable dairy farm. The cattle breeding research has shown an unfa-
vourable genetic relationship between the reproductive traits of dairy cattle and
the increase in milk production.

The aim of the study is to investigate phenotypic and genetic parameters of
calving ease in the population of Lithuanian Black-and-White cattle and evaluate
the genetic correlation among calf mortality, the indicators of productivity, exte-
rior, health and reproductive traits of cattle.

Scientific novelty and practical significance of the study have been assessed.
The indicators of calving ease in the population of Lithuanian Black-and-White
cattle have been investigated, and their phenotypic and genetic correlations with
the indicators of calf mortality rate, cow exterior, productivity, and milk somatic
cells indices have been estimated. The relationship among the calving type evalua-
tion in cows and electrical conductivity of milk, the occurrence of mastitis patho-
gens, and the other reproductive traits have been assessed. The heritability coef-
ficients of calving ease in cows of the population of Lithuanian Black-and-White
cattle were established.

Carrying out genetic evaluation and selection of the Black-and-White cattle
pedigreed in Lithuania on the basis of calving ease indicators is recommended.
The outcomes of studies will help to reduce the rates of difficult calving, improve
the preservation of calves and enhance the productivity of cows.



Xiv

Kronika e Chronicle

Sustainable and efficient management of the genetic resources of dairy cat-
tle is an integral part of disease control. The outcomes of the investigations and
analyses carried out in this study have shown that selection on the basis of calving
performance indicators will have a positive effect on bovine mastitis, metabolic
disease, and reproductive indicators. This will lead to improvement of animal wel-
fare and longevity, increase of profitability of dairy farms, more expedient and
rational use of livestock, and achievement of well-balanced agricultural growth
and development.
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AUGALINES DANGOS IR VANDENTALPOS SAVYBIU ITAKA SKIRTINGOS GENEZES
DIRVOZEMIU FIZIKOCHEMINEI IR BIOFIZIKINEI KOKYBEI

THE EFFECT OF CROP COVER AND SOIL WATER RETENTION ON PHYSICO-CHEMICAL
AND BIOPHYSICAL QUALITY OF SOILS OF DIFFERENT ORIGIN
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Dirvozemio kokybé yra visuma fizikiniy, cheminiy ir biologiniy savybiy, kurios
lengvai pasikeicia, pakitus dirvoZemio sglygoms. Kadangi dirvoZemio funkcijy yra
daug, o dirvozemio aplinka yra skirtinga, todél néra vienos universalios metodo-
logijos dirvozemio kokybei vertinti. Standartiné vertinimo procedara yra atskiry
dirvoZemio savybiy atrinkimas kaip tinkamiausiy indikatoriy procesams ir funk-
cijoms vertinti.

Sio darbo tikslas buvo idtirti kontrastingy Zeménaudy ir zemés dirbimo bidy
jitakg CO, emisijai, vandenyje patvariy agregaty kiekiui skirtinguose dirvozemio
profilio genetiniuose horizontuose ir jy saveika su dirvozemio fizikinémis bei che-
minémis ir augaly $akny savybémis skirtingos genezés dirvozemiuose (rudzemy-
je ir balk§vazemyje).

Tyrimo rezultatai parodé, kad CO, emisija i§ dirvozemio vir$utinio sluoksnio
esant skirtingai augaly dangai ir Zemés dirbimo sistemai rudzemyje bei balksvaze-
myje buvo tiesiogiai susijusi su temperatiira, tariniu vandens kiekiu, makropory ir
Sakny tiriu. Sausringos meteorologinés salygos didino CO, emisijg i dirvozemio.
Didéjant tariniam vandens kiekiui CO, emisija taip pat didéjo, bet kai vandens
kiekis buvo didesnis nei 20 %, emisijos ir drégmés tarpusavio rysys buvo neigia-
mas. Dirvos temperatiirai didéjant iki 25 °C, CO, emisija did¢jo, taciau tolesnis
jos kilimas mazino dirvozemio kvépavimg ir rudzemyje, ir balk§vazemyje. Saknys
didino mazyjy makropory tarj skirtingose Zeménaudose visame dirvozemio
0-20 cm sluoksnyje. Saknies tirio ir $akny ilgio tankio sumaZéjimas nuo zemés
naudojimo bado priklausé tokia seka: pieva > miskas > tradicinis zemés dirbimas.

Dirvozemio vandenyje patvariy agregaty formavimasis dél j$alimo ir at$ilimo
proceso priklausé nuo daugelio veiksniy: dirvozemio granuliometrinés sudéties,
organinés anglies kiekio, vandens kiekio jy j$alimo metu, Zeménaudos ir Zemés
dirbimo bado. Rudzemyje ir balk$vazemyje dirvoZemio organinés anglies kiekis
turéjo tiesiogine teigiama jtakg vandenyje patvariy agregaty formavimuisi. Dides-
nis vandenyje patvariy agregaty susiformavimo potencialas visame dirvoZemio
0-40 cm sluoksnyje nustatytas balksvazemyje, palyginti su rudzemiu. Vidutinis
vandenyje patvariy agregaty kiekis tirto tipo dirvoZzemiuose, Zeménaudose ir dir-
vozemiy gyliuose mazéjo tokia seka: orasausis dirvozemis > dirvozemis, sukau-
pes lauko drégmés vandens kiekj, > dirvozemis, sukaupgs 90-95 % vandens kiekj
(nuo pilno imlumo).

Soil quality is a combination of physical, chemical and biological properties of
the soil, which are easily changed depending on the changes in soil conditions.
Since the environments and the soil functions of interest are different, there is
no methodology for characterizing quality of the soil based on a universal set of
indicators. The standard approach to assessing soil quality involves selecting soil
properties that are ‘indicators  of important soil processes and function.

The study was aimed to investigate the influence of contrasting land use and
tillage methods on soil carbon dioxide efflux, content of water-stable aggregates
in different soil horizons and their relationship with physical and chemical prop-
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erties and plant root parameters in the soils of different genesis (Cambisol and
Retisol).

The research results showed that topsoil CO, effluxes under contrasting vege-
tation cover, land use and management conditions in Cambisol and Retisol
were directly related to soil temperature, volumetric water content, macropores
network and root volume. Dry and hot weather conditions increased CO, emis-
sions from the soil. With increasing the soil volumetric water content, the soil CO,
efflux increased. However, when the volumetric water content was higher than
20%, the relationship was negative. Soil temperature of up to 25°C increased CO,
emission, while with further soil temperature increase, the CO, efflux in Cam-
bisol and Retisol decreased. Roots increased the volume of very fine macropores
within the entire 0-20 cm soil layer in all land uses. The decreases in the root
volume and the root length density were dependent on land use in the following
order: grassland > forest > arable land under conventional tillage. The response
of soil water-stable aggregates (WSA) to freezing-thawing processes depended on
many factors, including soil texture, soil organic carbon content and water content
during the freezing process and agronomic practices. In Cambisol and Retisol,
the soil organic carbon content had a positive direct effect on the formation of
WSA. The potential of Retisol to increase the content of water-stable aggregates
within the whole 0-40 cm soil layer was found to be higher than that of Cambisol.
The content of WSA, averaged across soil types, land uses and soil layers, tended
to decrease in the following order: WSA, | - air-dry soil > WSA . - soil with water
content at field capacity > WSA - soil near full saturation.
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MIKOTOKSINAI VASARINIU JAVU GRUDUOSE IR JU ITAKA PRODUKCIJOS KOKYBEI

MYCOTOXINS IN SPRING CEREALS AND THEIR EFFECT ON THE QUALITY OF GRAIN
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Grudai yra zmoniy mitybos pagrindas, o maisto ir pasary gamybai jie bus nau-
dojami ir ateinanciais desimtmeciais. Grudy kokybei uztikrinti turi bati kontro-
liuojama visa grady gamybos ir perdirbimo grandiné, pradedant nuo pirminés
grady gamybos iki jy produkty realizavimo. Mikotoksinai yra placiai paplite vi-
same pasaulyje. Pagrindiniai Fusarium genties gryby gaminami mikotoksinai,
kurie gali atsirasti jvairiy javy graduose ir jy produktuose, yra deoksinivalenolis
(DON) T-2, HT-2 toksinai (T2/HT2) ir zearalenonas (ZEA). Sio darbo tikslas buvo
nustatyti mikotoksiny pasiskirstyma vasariniy javy grady (kvieciy, avizy ir kviet-
rugiy) produkty grandinéje (gradai — sélenos — miltai — milty frakcijos — duo-
na) ir atskiruose grady arba milty komponentuose (krakmole, glitime); jvertinti
mikotoksiny koncentracijy jtaka milty technologinéms savybéms ir viso grado
milty bei kity grady produkty uzter$imo rizika; i§analizuoti derliaus nuémimo
laiko jtaka uzterstumui mikotoksinais ir milty technologinéms savybéms. Tyrimo
rezultatai parodé, kad didZiausig jtaka vasariniy kvieciy, kvietrugiy ir avizy grady
uzterStumui Fusarium spp. grybais ir jy gaminamais mikotoksinais turéjo der-
liaus nuémimo laikas, javy rasis ir meteorologinés salygos. Dél lietingo vasari-
niy javy augimo ir derliaus nuémimo laikotarpio (2017 m.) visy javy rasiy grady
uzterstumas DON ir ZEA buvo kelis kartus didesnis nei leistina pagal ES regla-
mento reikalavimus. DON ir jo dariniy (3-ADON ir 15-ADON) pasiskirstymas
gridy produktuose (viso grado miltuose, sélenose, baltuose miltuose) priklauso
nuo meteorologiniy salygy sezono metu ir grady uZter$tumo lygio. Milty frak-
cionavimas negali biti veiksminga priemoné DON lygiui sumazinti, ypa¢ labai
uzter$ty kvieciy grady méginiuose. Rezultatai patvirtino DON stabilumg 170 °C
temperatiiroje, nes DON koncentracijos viso grudo ir baltuose miltuose kepimo
metu i$liko panasios. Mikotoksiny koncentracijos krakmole ir glitime liko gana
didelés. Lietingais metais vélinant derliaus nuémima, sumazéjo vasariniy avizy,
kvietrugiy ir kvieciy griidy hektolitro masés ir kvietrugiy bei kvieciy kritimo skai-
¢iaus rodikliai. Nustatyta neigiama koreliacija tarp vasariniy javy grady didelio
uzter§tumo mikotoksinais (DON, 3-ADON, 15-ADON, T-2, ZEA) ir baltymy kie-
kio, milty klampos, kvietinés teslos reologiniy ir duonos kepimo savybiy.

Cereals are the basis of human nutrition, and their use for food and feed produc-
tion will only rise over the coming decades. To ensure the quality of grain, the en-
tire chain of grain production and processing must be controlled, from primary
grain production to the sale of grain products to the consumer. Mycotoxin distri-
bution is widespread in the world.

Major Fusarium mycotoxins that can occur in cereal grains and cereal-based
products are deoxynivalenol (DON), T-2 and HT-2 toxins, and zearalenone (ZEA).
The study was aimed to determine the distribution of mycotoxins in the chain
of spring wheat products (grain — bran - flour - flour fractions - bread) and in
the individual components of grain/flour (starch, gluten); to evaluate the relation-
ship between mycotoxin contamination and technological properties of flour, and
the risk of contamination of whole grain flour and grain products; to establish
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the influence of harvesting time on mycotoxin variation in the grain of different
spring cereal species. The research results showed that the occurrence of Fusar-
ium spp. fungi and mycotoxins produced by them in the grains of spring oats,
triticale and wheat was most influenced by the harvesting time, crop species and
meteorological conditions of the growing season. Due to the rainy growing season
and harvesting period (2017), the concentrations of DON and ZEA in the spring
triticale and wheat grains were several times higher than the permissible limits set
forth in the EU regulation. The distribution of DON and its derivatives (3-ADON,
15-ADON) in the grain products (whole-meal flour-bran-white flour) depended
on the weather conditions of the growing season and grain contamination level.
The sifting was not effective in diminishing DON level, especially for highly con-
taminated wheat samples. It was detected that DON is stable at 170°C, and high
DON levels in whole-meal flour and white flour could not be converted or decom-
posed during baking. The concentrations of mycotoxins in starch and gluten re-
mained relatively high. In rainy years, a delay in harvesting resulted in diminished
values of the main quality indicators of spring cereals, including mass per hecto-
litre and falling number. A negative correlation was found in highly contaminated
spring cereals between mycotoxins (DON, 3-ADON, 15-ADON, ZEA and T-2) and
protein content, flour viscosity, rheological properties of wheat dough and bread
baking properties.
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EKSTRUDUOTVU SIAURALAPIU LUBINU (LUPINUS ANGUSTIFOLIUS L.), PUPY (VICIA
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ANALYSIS OF CHEMICAL COMPOSITION INDICATORS OF EXTRUDED LUPINES
(LUPINUS L.), FABA BEANS (VICIA FABA L.) AND PEAS (PISUM SATIVUM L.) AND
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Lietuvoje, kaip ir daugelyje Europos Sajungos $aliy, siekiant patenkinti baltymy
poreikj galvijy racionuose, dazniausiai naudojami $alutiniai pramonés produk-
tai - sojy ir rapsy rupiniai bei i$spaudos. Ta¢iau dél aukstos minéty zaliavy kainos
nuolat ieSkoma alternatyvy, siekiat pakeisti jas vietinémis saglygomis auginamais,
didelj baltymy kiekj turinciais augalais. Tai ypa¢ aktualu $alims, kuriose miné-
tos Zaliavos yra importuojamos. Pupiniy Seimos augalai (Fabaceae) vieni balty-
mingiausiy ir pigiausiy pasariniy zaliavy Lietuvoje. Daugiausia auginama lubiny
(Lupinus L.), pupy (Vicia faba L.) ir zirniy (Pisum sativum L.), tad $ie augalai
gali bati vertingi tiek gaminant visavercius pasarus pramoniniu badu, tiek jter-
piant | gaminamus tkiuose. Sioje disertacijoje pirma karta iSanalizuota pupiniy
$eimos augaly (Fabaceae), jradyty j nacionalinj augaly veisliy sarasa Lietuvoje, ne
tik cheminé ir aminorfig§ciy sudétis, bet ir riebaly ragéciy sudétis (pries ir po eks-
trudavimo proceso) bei jvertintas ekstruduoty pupiniy Seimos augaly (Fabaceae)
efektyvumas melziamy karviy mitybai. Pirma karta nustatytas ekstruduoty pupy
(Vicia faba L.) poveikis pieno juslinéms ir technologinéms savybéms, riebaly ir
amino rag$¢iy sudétims bei lakiyjy kvapo junginiy susidarymui. Taip pat atlikti
tyrimai siekiant jvertinti ekstruduoty pupiniy Seimos augaly (Fabaceae) poveikj
fermentaciniams procesams melziamy karviy didziajame prieskrandyje ir bioche-
miniams kraujo rodikliams. Remiantis atlikty tyrimy rezultatais, galima sudaryti
ekstruduotais pupiniy $eimos augalais (Fabaceae) papildytas kombinuotyjy pa-
$ary receptaras ir racionus melziamoms karvéms, kurie neturi neigiamo poveikio
ju produktyvumui, pieno sudéties ir jusliniams rodikliams.

In Lithuania, as in many other European Union countries, industrial by-products
such as soybean and rapeseed meal or cake are used mainly to meet the protein
demand in cattle diets. However, due to the high price of these raw materials, al-
ternatives are continuously being sought to replace them with local crops rich in
protein, and this is of vital relevance in countries where these raw materials are
imported. The plants of legume family (Fabaceae) are among the most rich in
protein and lowest price raw materials in Lithuania, mainly cultivated lupines
(Lupinus L.), faba beans (Vicia faba L.) and peas (Pisum sativum L.), therefore
these seeds can be valuable both in the industrial production of complete feed and
in home-grown feed production. This dissertation for the first time analyzed not
only the chemical and amino acid composition, but also the fatty acid composi-
tion (before and after the extrusion process) of legume family plants (Fabaceae)
included in the national list of plant varieties in Lithuania, and evaluated the ef-
ficiency of those materials in dairy cows’ nutrition. Moreover, for the first time
the effect of the extruded faba beans (Vicia faba L.) was evaluated on sensory and
technological properties of milk, compositions of amino and fatty acids as well as
on the formation of volatile flavour compounds. Furthermore, studies have been
carried out to assess the impact of extruded legume family plants (Fabaceae) on
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fermentation processes in the dairy cows’ rumen and on biochemical blood pa-
rameters. Concerning the results of the study carried out, it is possible to estab-
lish compound feed recipes and diets for dairy cows supplemented with extruded
plants of the legume family (Fabaceae) without adversely affecting their perfor-
mance, milk composition and sensory properties.
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PIENO RIEBALU SUDETIES POKYCIU ANALIZE ZALIAVINIO PIENO RIEBALU
RUGSCIU ATRANKOS KOMPIUTERINEI PROGRAMAI SUKURTI
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Darbo tikslas — jvertinti sezono, perdirbimo ir laikymo jtaka pieno riebaly
rigsciy sudéciai superkamo zalio pieno riebaly rags$ciy atrankos kompiuterinés
programos prototipui sukurti.

Darbo uzdaviniai:

1. Atlikti retrospektyvig pagrindiniy riebaly ragsciy rutiniskai tiriamy Lie-
tuvos akredituotoje centrinéje pieno tyrimy laboratorijoje kiekio analize 2016-
2017 m. supirktame Lietuvos karviy piene.

2. ]vertinti ir iSanalizuoti sezono poveikj visai pieno riebaly ragé¢iy sudéciai ir
pieno riebaly kokybés rodikliams Zalio pieno méginiuose, surinktuose i§ perdirbi-
mo jmoniy talpy 2018-2019 metais.

3. Ivertinti ir i$analizuoti riebaly ragsciy sudéties sezoninius poky¢ius, tech-
nologiniy procesy ir laikymo jtaka riebaly ragsciy sudéciai nataraliuose pieno
produktuose — UAT piene, koncentruotame jogurte, grietingje, varskéje ir svieste.

4. Atsizvelgiant j gautus tyrimo rezultatus, sukurti kompiutering pieno riebaly
ragsciy vertinimo ir atrinkimo programg tiksliniam Zaliavinio pieno pagal pasi-
rinktus standartinius gaminamo pieno produkto riebaly rag$ciy sudéties reika-
lavimus.

This thesis aimed to evaluate the effect of season, processing and storage on
the composition of dairy fatty acids in processed milk to develop the computer
program prototype for fatty acid screening in the procured raw milk.

The objectives of the study were the following:

1. To perform a retrospective analysis of major fatty acids content in procured
Lithuanian cow’s raw milk samples routinely analyzed in the Lithuanian Central
Milk Testing Laboratory in 2016-2017.

2. To evaluate and analyze the effect of season on the full profile of milk fatty
acids and fat lipid quality indices in the bulk tank raw milk samples collected from
dairy plants in 2018-2019.

3.To evaluate and analyze seasonal variations of fatty acids in major milk pro-
cessing steps and at the end of shelf-life of commercially produced natural dairy
products (UHT milk, strained yogurt, sour cream, curd cheese, and butter).

4. To apply the findings of the fatty acids dynamic for the development of
a prototype computer program enabling procured raw milk screening according
to the set normative fatty acid composition of the manufactured dairy produce.
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SEKLOS IR TRASU NORMU JTAKA PLUOSTINIU SEJAMUJU KANAPIU BIOLOGINIAM
POTENCIALUIL PERSPEKTYVIU SELEKCINIU LINIJU KURIMAS IR [VERTINIMAS
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Séjamyjy kanapiy derliaus kiekybiniai ir kokybiniai parametrai didzigja dalimi
priklauso nuo séklos ir tra$y normy, kurios turi bati optimizuojamos konkre¢iam
auginimo regionui. Lietuvoje ilgg laikg buvo uzdraustas séjamyjy kanapiy augini-
mas, todél mokslinéje literatiiroje stinga rekomendacijy apie optimalias séklos ir
trady normas uzsienyje sukurty ir pluostui skirty sé¢jamyjy kanapiy veisliy augini-
mui, triksta vietiniy séjamyjy kanapiy veisliy, i$siskirianciy kiekybiniais ir koky-
biniais parametrais. Disertacijos tyrimy tikslas — nustatyti séklos ir trag$y normy
poveikj pluostui skirty séjamyjy kanapiy veisliy biologiniam potencialui bei jver-
tinti Lietuvoje sukurtas kanapiy selekcines linijas in vitro ir in vivo. Darbe atlikti
séklos ir tra$y normy poveikio s¢jamyjy kanapiy biometriniams parametrams,
pasélio piktzolétumui ir pluosto derliaus kiekybiniams bei kokybiniams para-
metrams tyrimai; veiksniy, lemianciy séjamyjy kanapiy somatiniy lasteliy dedi-
ferenciacijos procesa in vitro kultiiroje tyrimai; jvertinti $eimy grupiy atrankos
metodu sukurti séjamyjy kanapiy selekciniai numeriai bei atrinkta produktyvi,
séklai skirta bei pritaikyta Lietuvos klimato salygoms, séjamuyjy kanapiy selekciné
linija. Atlikti ir $ioje disertacijoje apraSomi tyrimai yra aktualds teikiant praktines
rekomendacijas musy $alies pluostui skirty séjamyjy kanapiy augintojams. Atlikti
selekciniy numeriy tyrimai in vitro aktualis séjamyjy kanapiy genetinés jvairo-
vés kirimui biotechnologiniais metodais; tyrimai in vivo aktualas lietuvisky sé¢ja-
mujy kanapiy veisliy karimui. Sukurta séklai skirta selekciné linija KAN-21 per-
duota j Augaly veisliy tyrimy centrg valstybinéms tkinio vertingumo tyrimams
Lietuvoje bei i$skirtinumo, vienodumo ir stabilumo tyrimams Vengrijoje atlikti.

Scientific literature indicates that quantity and quality parameters of hemp yield
largely depend on seed and fertilizer rates that should be optimized for a particu-
lar growing region. Hemp was an illegal crop in Lithuania for a long period, and
due to this reason, there are no sufficient recommendations in scientific literature
for optimal seed and fertilizer rates of hemp varieties crated abroad. There is a lack
of local varieties of hemp that demonstrate better quantitative and qualitative pa-
rameters. The experimental objective aims to determine the effect of seed and
fertilizer rates on the biological potential of hemp varieties cultivated for fiber
and to evaluate hemp breeding lines developed in Lithuania in vitro and in vivo.
Preparing the thesis the following research tasks were implemented: the effect of
seed and fertilizer rates on the quantitative and qualitative parameters of hemp
fiber yield, weed contamination and quantitative and qualitative parameters
of fiber were estimated; the factors determining the process of dedifferentia-
tion of somatic cells of hemp in in vitro culture were determined; the breeding
plant numbers of hemp created by the selection method of family groups were
evaluated and a productive hemp selection line intended for seed and adapted
to the Lithuanian climatic conditions was selected. The conducted research is
relevant in providing practical recommendations to Lithuanian growers of sow-
ing hemp for fiber. The performed in vitro research on the reference numbers of
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hemp breeders is important for the development of genetic diversity of hemp by
biotechnological methods. The performed in vivo research on breeder’s reference
numbers is relevant for the development of Lithuanian hemp varieties. The de-
veloped hemp selection line ‘KAN-21" was transferred to the State Plant Service
Plant Variety Division for the registration of the new variety. Economic value tests
are carried out in Lithuania, distinctives, uniformity and stability tests are imple-
mented in Hungary.
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RIBES SPP. GENETINIS POTENCIALAS AUGALU ATSPARUMUI SERBENTINEI
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Ribes spp. augaly hibridizacija, genetika ir biotechnologija sudaro prielaidas
identifikuoti molekulinius Zymeklius ir vykdyti jais pagrjsta atranka, kryptingai
kei¢iant juodojo serbento augaly kokybe. Mokslinio darbo tikslas - istir-
ti Ribes spp. genetinj potencialg augaly atsparumui serbentinei erkutei didinti
(Cecidophyopsis spp.) ir vaisiy antocianiny kokybei gerinti; identifikuoti ir vali-
duoti molekulinius Zymeklius atspariems serbentinei erkutei ir juodojo serbento
reversijos virusui (BRV) genotipams atrinkti. Disertacija parengta astuoniy moks-
lo publikacijy pagrindu, kuriose pateikti nauji ir reik§mingi agronomijos krypties
moksliniai rezultatai. Sukonstruotas R. nigrum L. (juodojo serbento) molekuliniy
ir morfologiniy Zymekliy sukibimo grupiy genolapis. Jame identifikuotas P geno,
atsakingo uz atsparuma serbentinei erkutei, molekulinis Zymeklis. Remiantis mo-
lekuliniy Zymekliy, susijusiy su P ir Ce genais, homologija, nustatyta atsparumo
serbentinei erkutei ir juodojo serbento reversijos virusui Ribes rusies genetiné pri-
gimtis. Atrinkta ir validuota vienuolikos molekuliniy zymekliy sistema Ribes spp.
hibridams su paveldétu ,piramidiniu® atsparumu serbentinei erkutei ir BRV
identifikuoti. Panaudojant kompleksing atsparumo geny suderinimo strategija,
sukurtos naujos R. nigrum veislés, pasizymincios unikalia genomo lokusy su-
détimi, susijusia su atsparumu serbentinei erkutei ir BRV. Panaudojant tolimaja
hibridizacijg, gauti reik§mingi antocianiny kiekio ir santykio poky¢iai Ribes spp.
hibridy vaisiuose. Nustatyta genotipo jtaka antocianiny sudéciai ir atrinkti uni-
kaliis tarpradiniai hibridai juodojo serbento selekcijai ateityje. Sio mokslinio dar-
bo rezultatai reikémingi optimizuojant juodojo serbento selekcijos programas ir
spartinant jy jgyvendinima naudojant Zymekliais pagrista atranka.

The hybridization, genetics and plant biotechnology of Ribes spp. provide the ba-
sis for the identification of molecular markers for the targeted selection of black-
currant plants with the new quality. The aim of the doctoral thesis was to inves-
tigate the genetic potential of Ribes spp. for enhancing the plant resistance to
the blackcurrant gall mite (Cecidophyopsis spp.) and improving the quality of
anthocyanins in fruits, herewith to identify the validity of molecular markers for
selection of plants with inherited resistance to blackcurrant gall mite and black-
currant reversion virus (BRV). The doctoral thesis has been prepared based on
8 scientific publications, which present new and significant results in the field
of agronomy science. The linkage groups map of molecular and morphological
markers of R. nigrum L. (blackcurrants) was constructed. The new molecular
marker for the P gene, responsible for the resistance to blackcurrant gall mite, was
identified. The genetic nature of resistance to blackcurrant gall mite and BRV in
Ribes spp.,based on the homology of molecular markers associated with P and Ce
genes, was established. The set of 11 molecular markers was validated for selection
of Ribes spp. hybrids with inherited pyramidal resistance to blackcurrant gall mite
and BRV. New varieties of R. nigrum with unique genomic loci associated with
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resistance to blackcurrant gall mite and BRV have been developed by using a strat-
egy to integrate the grouping of resistance genes. Significant changes in the antho-
cyanin content and ratio were obtained in fruits of Ribes spp. and inter-species
hybrids. The impact of a genotype on the composition of anthocyanins in fruits
was determined and unique inter-species hybrids were selected for blackcurrant
breeding programs in future. The results of this doctoral thesis are valuable for
the optimization and implementation of blackcurrant breeding programs and for
selection of a new cultivar by marker-assisted selection.
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MESINIU VEISLIU TELYCIU IR KARVIU REPRODUKCINES VEIKLOS PARAMETRAI BEI
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Salyje daugéjant jvairiy mésiniy veisliy galvijy, pastebimi skirtumai vertinant
svarbiausius reprodukcijos pozymius, o racionalus biotechnologijy panaudojimas
veislininkystéje jmanomas tik jvertinus Siuos skirtumus.

Disertaciniame darbe buvo tiriami ir lyginami reprodukcinés sistemos para-
metrai populiariausiy $alyje mésiniy galvijy Angusy, Limuziny ir Simentaly veis-
liy grupése. Darbas buvo suskirstytas j etapus, tyrimai buvo atliekami skirtingy
mésiniy veisliy telyciy ir karviy grupése. Buvo vertinta: parametriniai kiausidziy
ir jy dariniy bei progesterono koncentracijos dinaminiai poky¢iai nesinchroni-
zuoto lytinio ciklo metu; kiausidziy dariniy, progesterono koncentracijos ir sinch-
ronizacijos programy veiksmingumas sinchronizuoto lytinio ciklo metu; geneti-
niai reprodukcijos Zymenys, siekta nustatyti specifines geny variacijas, susijusias
su ovuliacijos ir apvaisinimo rodikliais. Modeliuojant progesterono koncentracijos
lygi ir kiausidziy struktary pokytj iki sinchronizacijos, jvertinta jy jtaka sinchroni-
zacijos programy veiksmingumui.

Ivertinus kiausidziy ir jy dariniy morfometrija, progesterono koncentracijg,
paaiskéjo skirtumai tiek tely¢iy ir karviy grupése, tiek tarp atskiry veisliy. Prak-
tikiné darbo dalis ir rezultatai suteikia prielaidas taikyti ir adaptuoti biotechnolo-
gines priemones siekiant optimaliy mésiniy veisliy tely¢iy ir karviy reprodukcijos
rezultaty.

With the increasing number of different beef cattle breeds in the country, differ-
ences arise in the assessment of the most important reproductive traits. The ra-
tional use of biotechnology in breeding is possible only after assessing these dif-
ferences.

In this dissertation, we researched and compared the parameters of the repro-
ductive system in the groups of the most popular beef cattle breeds in the coun-
try - Angus, Limousins and Simmentals. The study was divided into stages, dur-
ing which studies were performed in groups of heifers and cows of different beef
breeds, assessing the following: dynamic changes in parameters of ovaries and
their derivatives and progesterone concentration during the sexual cycle; ovar-
ian structures, progesterone concentration, and the efficiency of synchronization
programs during a synchronized reproductive cycle; genetic markers of reproduc-
tion for identification of specific gene variations association with ovulation and
conception rates. The influence on the efficiency of synchronization programs was
evaluated by modelling the level of progesterone concentration and the change in
ovarian structures in the period before synchronization.

The evaluation of ovaries and their derivatives morphometry and progester-
one concentration at different levels revealed differences both in groups of heifers
and cows and between different breeds. The practical part of the study and the re-
sults provide preconditions for the application and adaptation of biotechnological
measures to achieve optimal reproductive results in heifers and cows of different
beef breeds.
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Misky lapijos ploto indeksas (LPI) - tai vienas i$ svarbiausiy medyny struktiri-
niy rodikliy, apibadinanciy daugybe biologiniy bei fiziologiniy procesy, susijusiy
su lajy vegetacija. Lapijos ploto indeksas nusako lapijos (spygliy, lapy) plota me-
dziy lajose, tenkantj zemés pavirsiaus ploto vienetui. Lapijos indekso nustatymas
suteikia galimybe jvertinti lapijos pavirsiaus plota, kuris laikomas pagrindiniu
veiksniu, lemian¢iu medzio gyvybinius procesus ir fiziologines funkcijas, tokias
kaip fotosintezé, transpiracija, dujy apykaita bei augimas, kuriomis testuojami ir
jrodinéjami fenologiniai modeliai, jvertinama misky buklé bei jos poky¢iai, nu-
lemti aplinkos salygy poveikio. Iki $iy dieny tiksliausi lapijos ploto indekso nusta-
tymo metodai remiasi rankiniais matavimais, ta¢iau nuolat ieskoma alternatyviy
bady bei prietaisy tai skaitmenizuoti. Kaip vieng i§ galimy varianty pateikiame
hemisferiniy nuotrauky metoda.

Tyrimo tikslas — i$siaiSkinti hemisferiniy nuotrauky metodu nustatyto me-
dyno API/LPI pritaikymo galimybes Lietuvos misky buklés ir produktyvumo ty-
rimuose, jvertinant pagrindinius veiksnius, lemiancius gauty duomeny kokybe,
reik§me ir patikimumga. Hemisferiniy nuotrauky metodu gauti duomenys paly-
ginti skirtingais lapijos ploto indekso nustatymo metodais: modeliniy medziy ir
skaitmeniniy nuotrauky. Tai pat palyginti skirtingos programineés jrangos rezul-
tatai (HemiView, SkyCanopy, Gimp). [vertinas hemisferiniy nuotrauky metodo
tinkamumas salyginai grynuose ir misriuose pudyny medynuose. Nustatytas opti-
malus skritulinio tyrimo barelio dydis ir informatyviausia hemisferinés nuotrau-
kos dalis. Gauti statistiskai patikimi rezultatai apie metodo patikimuma leidZia ji
naudoti miskininkystéje, taip pat atliekant mokslinius misky baklés ir produkty-
vumo stebésenos tyrimus.

Leaf area index (LAI) quantifies the amount of leaf area bearing by a tree or whole
stand normalized by the unit of crown projected or the whole stand ground area. It
is one of the most important structural characteristics of a tree foliage in control-
ling many biological and physical processes in plant canopies. It offers a possibility
for ecologists to estimate the importance of both the leaf surface area and foliar
weight as factors affecting many tree and stand-level processes and functions such
as photosynthesis, gas exchange, growth, stand productivity and canopy dynamics
for testing and improving phenology models, evaluating remote-sensing-derived
LAI products, and quantifying forest structures in rapidly changing environments.

The aim of the study was to find out the possibilities of application of stand
API/LPI obtained by the method of hemispheric photographs in the research of
Lithuanian pine stand condition and productivity, defining the main factors deter-
mining the quality, significance and reliability of the obtained data. The results of
hemispherical photography measurements were compared with different LAI de-
termination methods. Moreover, different softwares such as HemiView, SkyCan-
opy and GIMP were compared between each other. The significance of the plant
area index obtained by the method of hemispheric photographs in the studies of
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the condition and productivity of coniferous stands was determined. The informa-
tive limits of the calculating angle of the hemispherical photography method, at
which the obtained PAI/LAI indicator would most significantly explain the chang-
es in the condition and productivity of stands, were investigated. The obtained
statistically reliable results on the reliability of the method allow one to use it in
practical forestry and research in monitoring the condition and productivity of
forests.
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Darbo tikslas — pagal DNR Zymenis istirti paprastosios pusies aukstapelkiy popu-
liacijy morfologinés diferenciacijos genetinj poveiki ir nustatyti skirtingos evoliu-
cinés kilmés mitochondrinés DNR haplotipy morfologinius Zymenis. Paprastoji
pusis yra svarbi miskininkystei ekonominiu, ekologiniu ir socialiniu pozitriais,
ta¢iau dauguma rasies genetiniy tyrimy atliekami geriausiose augavietése augan-
¢iuose medynuose arba vertinant ribines populiacijas. Nepalankiomis salygomis
(pavyzdziui, aukstapelkése) augan¢iy medyny genetiniy tyrimy iki $io atlikta ne-
daug. Tyrime naudojau mitochondrinés ir branduolio DNR Zymenis (koduojamo-
sios ir nekoduojamosios genomo dalies) paprastosios pusies, augancios aukstapel-
kése (50 medziy / pelkéje) ir normalaus drégnumo augavietése (50 medziy / Salia
pelkés) genetinés struktaros ir jvairovés analizei trijose skirtingose geografinése
vietose Lietuvoje. Tyriau, kaip aukstapelkés i$saugojo savitus paprastosios pusies
morfotipus ir mitochondrinés DNR haplotipus. Taip pat ieskojau morfologiniy
zymeny (kamieno Zievés, kankorézio, séklos su sparneliu poZymiy), kurie baty
tinkamiausi paprastosios pusies mitochondrinés DNR haplotipams identifikuoti.
Tikslams pasiekti genotipavau 200 nataralios kilmés medynuose auganciy papras-
tosios pusies medziy, 40 séklinés plantacijos klony ir 765 séjinukus. Paprastosios
pusies genofondas pelkinése augavietése pasizymi reik§minga genetine diferen-
ciacija net ir veikiamas stipraus geny srauto i$ aplinkiniy populiacijy normalaus
drégnumo augavietése, o populiacijos didesnése aukstapelkése pasizymi didesne
genetine jvairove nei mazose aukstapelkése ar normalaus drégnumo augavietése.
Didesnis B mitochondrinés DNR haplotipy skaic¢ius aukstapelkése rodo $iose au-
gavietése auganciy paprastosios pusies populiacijy isskirtinumg. Mitochondrinés
DNR haplotipai atskleidZia rasies evoliucine kilme. Kadangi prieglobs¢io zonos
po paskutinio ledynmecio buvo nutolusios viena nuo kitos, iskelta hipotezé, kad
galima atskirti mtDNR haplotipus pagal morfologinius pozymius, taciau atlikus
detalius paprastosios pusies kankoréziy, Zievés ir sékly su sparneliais tyrimus $i
hipotezé atmesta.

The aim of this study was to assess the genetic background for differentiation of
Scots pine population in raised bogs based on DNA markers and screen for mor-
phological markers for Scots pine mitochondrial DNA haplotypes in Lithuania.
Because Scots pine is an economically and ecologically important forest tree spe-
cies the genetic studies were focused on commercial stands. Whereas, the gene-
tic structure and diversity of Scots pine on harsh conditions such as raised bogs
remain largely unknown. In this thesis, I used mitochondrial and genomic DNA
markers (STS and SSRs) to test for genetic diversity and differentiation based on
a set of 50 bog and 50 dry site trees in each of the three raised bogs located in
different parts of Lithuania. I searched how raised bogs may have conserved dis-
tinct morphotypes and mitochondrial DNA types in Scots pine. I also searched
for morphological markers to identify mtDNA haplotypes of Scots pine based on
adult tree, seed and cone morphology. For the study I genotyped 200 adult trees in
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natural stands, 40 clones in the seed orchards and 765 seedlings. I found that Scots
pine genepool in raised bogs is significantly differentiated from nearby dry sites
populations even under high geneflow pressure from vast areas of surrounding
Scots pine stands. Strength of this differentiation depends on the bog size and dis-
tance between the pine trees in the bog and the edge of the bog. Consequently, dis-
tinct Scots pine genepools may evolve on bogs to be covered by gene conservation.
Populations in large raised bogs are more genetically diverse than in small bogs
and are of sufficient genetic diversity for long-term adaptive development as a dis-
tinct genepool. The high frequency of specific mtDNA haplotypes on the raised
bogs strongly supports the distinct original founder populations on raised bogs.
Morphotypes of Scots pine in raised bogs are predominantly affected by environ-
ment conditions within the microsite in the bogs and to a lesser extent by geno-
type but there certainly is a genetic background for the morphotypes. The mito-
chondrial haplotypes have not preserved distinct morphology types (based on
tree stem bark, cone or seed morphology), however, the frequency variation of
the mtDNA on the raised bog sites shows that there is strong support for original
founder populations in the raised bogs preserving the type B haplotype.
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Neprognozuojamas prieslaikinis vaisiy kritimas yra i$$takis obuoliy augintojams:
gausus uzuomazgy eliminavimas mazina sodo produktyvuma, per mazas — skati-
na vaismedziy prameciavimg ir mazina produkcijos konkurencinguma. Daktaro
disertacijos tikslas — jvairios kilmés naminés obels (Malus x domestica) veisliy
biologiniy ir agronominiy savybiy, susijusiy su derliaus savireguliavimo ypatu-
mais, jvertinimas ir genotipy, pasizyminciy skirtingais vaisiy uzuomazgy savai-
minio reguliavimo mechanizmais, identifikavimas. Tyrimy metu charakterizuoti
skirtingy obels veisliy morfologiniai, fiziologiniai ir genetiniai skirtumai, lemian-
tys nevienoda derliaus savireguliavima. Buvo nustatyti objektyvis kriterijai, ku-
riais remiantis galima charakterizuoti jvairiy obels veisliy Zydéjimo gausuma ir
uzuomazgy eliminavimg. Nustatyta sékly vystymosi reik$mé kontrastiniy pagal
zydéjimo gausumg ir vaisiy uZzuomazgy eliminavimg obels veisliy grupiy vaisiy
islikimui. Atskleistas rysys tarp vaismedziy fotosintetiniy rodikliy ir uzuomazgy
eliminavimo. Parodytas specifinis fitohormony vaidmuo reguliuojant uzuomaz-
gy eliminavima. Identifikuoti genetiniai Zymekliai, biidingi skirtingoms veisliy
grupéms pagal derliaus savireguliacijos pobadj. Parodyta, kad egzistuoja bent du
derliaus savireguliacijos mechanizmai — genetinis ir indukuotas aplinkos streso.

Unpredictable fruit drop is a challenge for apple growers: abundant elimination
of fruitlets reduces orchard productivity, too low elimination could be the reason
of poor quality production and is the main factor for the of-year effect. The aim
of this doctoral dissertation is to evaluate biological and agronomic characteris-
tics of different origin apple-tree (Malus x domestica) varieties and to identify
genotypes with different mechanisms of yield self-regulation. During the research,
morphological, physiological and genetic differences of different apple-tree varie-
ties were characterized, leading to unequal yield self-regulation. Objective criteria
characterizing blooming abundance and fruitlet elimination have been identified
for different apple-tree varieties. Importance of seeds development was deter-
mined for fruits survival and their further development for apple-tree varieties
with different yield self-regulation habits. The relationship between fruit-tree pho-
tosynthetic parameters and elimination of fruitlets was revealed. A specific role
of phytohormones in regulating of fruitlet elimination has been shown. Genetic
markers specific to different apple-tree varieties groups with different yield self-
regulation habit were identified. At least two mechanisms of yield self-regulation
have been shown.



Xxxii

Kronika e Chronicle
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Bandomuosiuose ,,Prokazin“ paprastosios pusies Zeldiniuose kilmés vietos (pla-
tumos) jtaka buvo reik$minga vidutiniams medyny produktyvumo rodikliams.
Didziausig metinj prieaugj demonstravo populiacijos, kuriy kilmé pateko j platu-
mos vidurinigjg ir i ilgumos vakarine zonas. Pietvakarinés populiacijos geriausia
adaptavosi prie Lietuvos klimato. Aukstaitijos nacionalinio parko pusamziame
pusyne dviejy sezony balandzio mén. bei einamyjy mety liepos ir rugpjucio mén.
vidutiné temperatara lémé skirtingy genetiniy grupiy medziy augimo intensyvu-
mo skirtumus. Konkurencijos kaip ir medziy genomo jtaka yra viena svarbiausiy
salygy formuojantis pusy medynams. Neigiamas amonio ir teigiamas nitraty po-
veikis prieaugiui pasireiské pusims, atstovaujancioms visoms i$skirtoms geneti-
néms grupéms, tik geriausiy medziy grupéje $is poveikis buvo reik§mingiausias, o
prasc¢iausiy — nereik§mingas.

Dziikijos nacionaliniame parke kenkéjai pasirinko medyna, kuriame augantys
medZiai buvo maziau gyvybingi dél didesnio inbrydingo laipsnio. I§ esmés nebuvo
galimybés identifikuoti tokios pusy genetinés grupés, kuri streso metu zaty dél
nepalankiy aplinkos salygy. Nors atskiry genetiniy grupiy augimo intensyvumas
ir priklausomybés nuo meteorologiniy veiksniy skyrési, taciau skirtumai nebuvo
reik$mingi, jiems jtakos turéjo bendros kaitos tendencijos. Medziy konkurenciné
jtampa turéjo kur kas didesne reik$me jy dendrometriniams parametrams ir lajy
buklei nei jy genetinés jvairovés rodikliai. Pusy populiacija, i§gyvenusi spyglius
grauzianciy kenkejy invazija, isliko genetiskai jvairi, o pavienés zastancios pusys
galéjo buti didesnés konkurencinés kovos rezultatas.

Medyno uzterStumas AB ,Achema® poveikio zonoje i$ryskino konkurencijos
indekso reik§me medyny i$skirty genetiniy grupiy pusy dendrometriniams para-
metrams, prieaugiui ir lajos buklei tik tar$os intensyviai paveiktuose medynuose.
Medzio reakcijos j aplinkos kaita, jskaitant meteorologinius veiksnius, aplinkos
uzter§tuma ir konkurencijg, priklauso nuo medziy genetinés jvairovés rodikliy.
Karstis vegetacijos laikotarpiu turéjo tendencija daryti neigiama poveikj pazeis-
ty, maziausiy dendrometriniy parametry ir pras¢iausios baklés pusy radialiajam
prieaugiui. Tai nauja pusy reakcija j kylan¢ia birzelio-rugpjacio mén. temperatiirg
Lietuvoje.

In the experimental Scots pine ‘Prokazin’ field trial a significant effect of latitude
as well as longitude on the mean stand dendrometric parameters of the pine prov-
enances was established. The obtained results indicate a clear effect of latitude as
well as longitude on variation in the mean stand values of the pine provenances.
Correlative analysis of the monthly values of meteorology and tree ring width
showed more higher positive than negative reactions to temperature and precipi-
tation monthly fluctuations of southern provenances along the latitudinal gradi-
ent. The reactions to these climatic parameters differed less between western, mid-
dle and eastern provenances along the longitudinal gradient.

The results obtained in Aukstaitija National Park revealed that trees which
demonstrated the most intensive BAI formation, best crown condition and
the most significant reaction to changes in meteorology and air pollution com-
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prised one tree genetic group, while trees with adverse characteristics the other
one. Despite this, competition intensity had the most significant effect on BAI for-
mation.

The results on Scots pine stands one of which suffered a severe damage by
needle eating forest pests indicated that the harm of insect damage was greater
for the trees with higher degree of inbreeding than for the trees with lower degree
of inbreeding. Despite that, the obtained data revealed that tree competition indi-
ces also had more significant effect on tree condition and productivity than their
genotype.

Three Sots pine stands located at different distances from the nitrogen ferti-
lizer plant Achema’ which survived the changes in emission loads from a high to
a low level were investigated. The obtained results showed that competition in-
dices had a significant effect on tree health deterioration both over the period of
a high pollution level and recovery over the period of a reduced pollution level.
The heat in the vegetation period tended to negatively cause the radial growth of
the damaged, with the smallest dendrometric parameters and the worst condition
pines. Scots pine population which survived a high pollution level was genetically
more similar and less diverse than populations growing under natural conditions
due to the fact that all individuals sensitive to air pollutants effect were dying over
the unfavourable period.
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Kiekvienais metais pasaulyje didéja medienos, kaip nataralios Zaliavos, gaminiy
poreikis, o dél bioekonomikos plétros mediena tampa dar svarbesniu atsinauji-
nanciu iStekliumi. Tac¢iau prastéjanti misky biologiné jvairové ir didéjantys vi-
suomenés likesciai dél saugomy teritorijy ploty didinimo mazina akiniy misky
plotus tiek Lietuvoje, tiek Europoje. Vienas i$ bady iSauginti didesnius kokybiskos
medienos kiekius galéty buti plantacinés miskininkystés plétra: tikslingas Zeldi-
niy vietos, augimo salygy (reljefas, augavieté, dirvozemio derlingumas), medziy
radinés sudeéties, pradinio medziy tankumo, o vélesniuose etapuose - Zeldiniy
retinimo intensyvumo parinkimas. Tokios plantacijos galéty buti sékmingai
jkuriamos derinant medienos pramonés, misky tkio sektoriaus poreikius ir
visuomenés interesus bei atsizvelgiant j aplinkosauginius ir ekosistemy tvarumo
aspektus.

Tyrimo tikslas — nustatyti ir palyginti paprastosios pusies ir paprastosios eglés
medienos fizikines ir mechanines savybes skirtingo pradinio tankumo medy-
nuose. Nedestruktyviais ir destruktyviais metodais buvo nustatyti medienos ko-
kybés rodikliai: dinaminis ir statinis tampros moduliai, stipris lenkiant, medie-
nos tankis, metiniy rieviy savybés. Buvo jvertinti skirtumai tarp minéty rodikliy
skirtingo pradinio tankumo medynuose. Taip pat buvo sumodeliuoti medienos
kokybiniai rodikliai pagal aplinkos salygy duomenis ir jvertinta aplinkos salygy
reik§meé tiriamiems rodikliams. Gauti rezultatai leidzia palyginti augimo salygy
jtaka medienos savybéms ir modeliuoti norimas medienos savybes basimiems
medynams, o $is darbas suteikia naujy Ziniy plantacinés miskininkystés ir me-
dienos mokslams.

The global demand for wood products, as natural raw materials, is increasing eve-
ry year, and wood is becoming an even more important renewable resource due
to the development of bioeconomy. However, the deteriorating forest biodiversity
and the growing public expectations regarding the increase of protected areas re-
duce the areas of commercial forests both in Lithuania and in Europe. One of
the ways to grow higher amount of good quality wood could be the development
of plantation forestry: appropriate selection of growing conditions, tree species
composition, initial tree density and, in later stages, tree thinning intensity. Such
plantations could be successfully established by combining the needs of timber
industry, the forestry sector and the public interest, and taking into account envi-
ronmental and ecosystem sustainability aspects.

The aim of this study was to determine and compare the physical and mechan-
ical wood properties of Scots pine and Norway spruce in the stands of different
densities. Non-destructive and destructive methods were used to determine wood
quality indicators: dynamic and static modulus of elasticity, bending strength,
wood density, properties of annual rings. Differences between the above indicators
in stands with different initial stand densities were assessed. Wood quality indi-
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cators were also modelled based on environmental conditions data and the sig-
nificance of environmental conditions for the studied indicators was assessed.
The obtained results allow one to compare the influence of growing conditions
on wood properties and to model the desired wood properties for future stands,
and this work provides new knowledge for plantation forestry and wood sciences.



