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Siuo metu didelé griidiniy augaly koncentracija tkiuose ir daug kur séjomainos
nebuvimas bei gausus paséliy tre$§imas mineralinémis traSomis veda prie daugy-
bés nepalankiy zemés tkio sistemy poky¢iy: dirvozemyje sumazéja biojvairové ir
jos ra$iné sudétis, padidéja tarsa bei degradavusiy ir zemés tkio augalams auginti
netinkamy ploty, mazéja anglies kiekis, maisto elementy migracija (ypac azoto) j
gilesnius dirvoZemio sluoksnius ir gruntinius vandenis, sumazéja mikroorganiz-
my aktyvumas.

Dirvozemio agrocheminiy savybiy ir augaly mineralinés sudéties diagnos-
tikos metody taikymas optimizuojant vasariniy kvieciy tre$ima leidzia tiksliau
jvertinti svarbiausiy makroelementy ir mikroelementy poreikj ir tuo pagrindu
paskaiciuoti trag$y normas.

At present, the large concentration of cereals in the farms, the lack of crop rotation
and the abundant fertilization of crops with mineral fertilizers in many places
are leading to many unfavourable changes in the agricultural systems: the degra-
dation of biodiversity in the soil and its composition types, the increased pollution
and degraded areas that are unsuitable for agricultural crops, the reduced carbon
content of the soil, the migration of nutrition elements (especially nitrogen) to
deeper soil layers and the groundwater, and a decrease in the activity of microor-
ganisms.

The application of determining the agrochemical properties of the soil and
using diagnostic methods for determining the mineral composition of the spring
wheat plants makes it possible to more accurately estimate the need for the key
macro-elements and trace elements, and to calculate the fertilizer norms on this
basis.
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Daugéjant atlieky, astréja ir atlieky $alinimo problema, todél nuolat ieSkoma bady,
kaip sumazinti neigiama susikaupusiy atlieky poveikj. Kompostuojant biologiskai
skaidZios atliekos, veikiamos mikroorganizmy, yra suardomos ir gaunamas nau-
jas vertingas produktas — kompostas. Kokybi$kas kompostas yra vertinga trasa ir
dirvozemio gerinimo priemoné. Komposta jterpiant j dirva pagerinama jos struk-
tara, sorbcinés savybés, ji praturtinama maisto medziagomis, padedama kovoti
su dirvoZemio organinés medziagos degradacija, todél ypa¢ svarbu issiaiskinti ne
tik teigiamg, bet ir neigiamg $iy vis labiau populiaréjanéiy organiniy trasy po-
veikj aplinkai, dirvozemiui ir augalams. Darbe visapusiskai atlikti skirtingy rasiy
komposty tyrimai atskleidé kokybés ir tarSos rodikliy skirtumus. Nustatyta, kad
svarbiausias kokybés rodiklis yra maisto medziagy ir ter$aly santykis. I$ jvairiy
bioskaidziy atlieky pagaminty komposty tarSos patvariaisiais organiniais tersalais
tyrimai atskleidZia $iy vis labiau populiaréjanciy organiniy tra$y nepageidaujama
poveikj Zemés Gkio augalams, taip pat Lietuvoje gaminamus kompostus galima
lengviau palyginti su kity Saliy kompostais. Gauti komposty rizikos vertinimo
duomenys bus panaudoti rengiant komposto naudojimo rekomendacijas ir verti-
nant jo gamybos bei technologijy pazanga.

The increasing amount of waste causes the problem of waste disposal, therefore,
there is an ongoing search for ways to reduce the negative impacts of accumulated
waste. During composting, biodegradable waste is affected by microorganisms
and decomposed, thus a new valuable product — compost - is obtained. Therefore,
as this type of an organic fertiliser is gaining popularity, it is particularly impor-
tant to ascertain both its positive and negative effects on the environment, soil and
plants. Comprehensive studies of different types of compost have revealed differ-
ences in quality and contamination indicators. It was determined that the quality
of composts, the ratio of nutrients to pollutants, is the key indicator. The research
on contamination of composts produced from various biodegradable wastes with
persistent organic pollutants will help to identify the unwanted effects of these
increasingly popular organic fertilisers on agricultural crops, and compare com-
posts produced in Lithuania to composts from other countries. The compost risk
assessment data can be used to prepare recommendations for the use of compost
and to assess its production and technological progress.
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Siame tyrime nagrinéjama problema — su visuotiniais klimato poky¢iais susije
misko medziy adaptacinés aplinkos poky¢iai, kai Siauresnése vietovése susidaro
palankesnés salygos augti pietinés adaptacinés aplinkos misko medziy genoti-
pams. Klausimai - kaip ir i§ kur perkelti pusies genetine medziagg, siekiant page-
rinti vietiniy populiacijy adaptyvuma; kaip efektyviau tai atlikti tiesioginio perkeé-
limo ar hibridizacijos su vietiniais genotipais badu - lieka neatsakyti ir yra ypa¢
aktual@is Lietuvai. Disertacijos tikslas buvo remiantis ilgalaikiais bandomaisiais
zeldiniais ir trumpalaikiais testais kontroliuojamoje aplinkoje istirti paprastosios
pusies populiacijy reakcijq j aplinkos poky¢ius ir perkélimo i Lietuva ekonomine
(nasumas)-ekologine (adaptyvumas) naudg, kaip vieng i§ genetiniy priemoniy
$velninant neigiamus klimato kaitos padarinius Lietuvos miskams. Tyrimo me-
dziaga sudaryta i§ dviejy daliy: (a) buvo tiriami nevietiniy paprastosios pusies
populiacijy medziy kiekybiniai ir kokybiniai pozymiai bei i$likimas keturiuose
svarbiausiuose Lietuvoje paprastosios pusies populiacijy bandomuosiuose Zeldi-
niuose, kuriy amzius nuo 20 iki 45 mety, plotas sudaré apie 16 ha, i$matuota apie
4 000 medziy, reprezentuojanciy per 50 skirtingy populiacijy ir hibridy $eimy,
kilusiy i$ jvairiy piety, Siaurés ir ryty Europos daliy nataralios kilmés pusyny;
(b) buvo atliekami bandymai kontroliuojamoje aplinkoje, kur testuota mazes-
nés populiacijos s€jinuky tolerancija jy ramybés busenos stresoriams Ziemos
metu (ramybés basenos stresoriai yra $iltesnés nei jprasta Ziemos). Tiesioginio
paprastosios pusies populiacijy perkélimo tyrimai parodé, kad tiesioginé pietiniy
populiacijy introdukcija duoty neigiamg efekta, tikétina priezastis — periodis-
kai pasitaikantys $al¢iai ziemomis — yra reik§minga grésmé jy prisitaikymui bei
ekonomiskai vertingy poZymiy kokybei, ta¢iau Ryty Baltarusijos ir kaimyniniy
Rusijos regiony populiacijy perkélimas padidinty pusies populiacijy adaptyvuma
nesumazinant jy produktyvumo. Populiacijy perkélimo naudos per viding rasine
hibridizacija tyrimai parodé, kad kryZminimui su vietiniais genotipais naudo-
jant pietinés kilmés pusies genotipus gautina didesné ilikimo, stiebo kokybés ir
stiebo produktyvumo nauda nei naudojant $iaurinés kilmés genotipus. Tai ypac
aktualu deél klimato $iltéjimo. Silumos poreikio tyrimas pirmameciy paprastosios
pusies sé¢jinuky aktyvaus augimo indukcijai ir ramybés bisenai kontroliuojamoje
aplinkoje parodé, kad (a) Lietuvos klimato salygomis vienmeciai paprastosios pu-
Sies s¢jinukai dazniausiai yra prarade gilia ramybés biiseng jau Ziemos pradzioje;
(b) antroje Ziemos puséje $ilumos poveikis pusies sé¢jinuky meristeminiam ak-
tyvumui ir uzsigradinimui yra Zymiai stipresnis nei pirmoje Ziemos puséje, nes
séjinukai jau yra prarade endogenine ramybés busena; (c) kontinentiniy popu-
liacijy séjinukai yra Zymiai jautresni Silumos poveikiui Ziemomis, tikétina, kad
dél mazesnio vésios temperataros poreikio prarandant ramybés baseng. Skirtingo
vésios temperatiiros poveikio tyrimas $altuoju sezonu parodé, kad (a) vési tempe-
rattira skatina paprastosios pusies séjinuky endogeninés (gilios) ramybés biisenos
praradimg ir trumpina $ilumos poreikj séjinuky apikaliniy meristemy aktyvu-
mui; (b) populiacijy atsakas j vésios temperataros poveikj reik§mingai skiriasi:
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kad bty prarasta kontinentinés kilmés populiacijy endogeninés ramybés busena,
vésios temperataros reikia Zymiai maziau; (c) periodiniai atsilimai $altojo sezono
metu trikdo pusies s¢jinuky apikalinj dominavimg, dél to formuojasi pleistinés
$akos ar dvistiebiskumas.

Raktazodziai: adaptyvumas, apikalinis dominavimas, populiacijy perkeéli-
mas, endogeniné ramybés busena, klimato kaita, iltos Ziemos

In our thesis we address the problem of shifting the adaptive targets of forest tree
populations due to climatic change when favourable conditions for southerly ge-
netic material may occur in northerly environments. Then the following questions
may arise. From where could we introduce the genetic material of Scots pine to
improve adaptedness of local populations? Shall we do it via direct seed trans-
fer or via mating with local parents? The main aim of this study was to assess
the population transfer effect on wood yield (commercial gain) and adaptedness
(ecological benefits) via direct seed transfer or via mating with local genotypes on
the basis of long-term field experiments and short-term tests in the controlled en-
vironment. Our material consists of two parts: (a) measurements on quantitative
and qualitative traits of ca. 4,000 Scots pine trees from over 50 distant populations
tested in four major long-term population common garden tests of age 20 to 45
years with the total area of ca. 16 ha, and (b) tests of a fewer set of population seed-
lings in climatic chambers aimed for testing tolerance to a frequent stress during
early transition from rest to quiescence in Scots pine in mild winters. The study
on population performance in the field tests located in different parts of Lithuania
showed that a direct transfer of southern populations would not be the best solu-
tion because the survival and stem quality of southern populations were signifi-
cantly lower than those of the local populations. Most likely, frost spells in winter
are a significant threat to sound development of Scots pine trees of southern ori-
gin. However, we identified eastern Belarus and the adjacent regions of Russia as
the area from which the introduced populations could improve the adaptedness
of the local populations without reducing the wood yield. The long-term field tests
with the intra-specific hybrids showed that introduction of southern genes via
hybridization is more beneficial for wood yield and survival than the direct seed
transfer. Such introduction via hybridization could be an alternative to the above-
mentioned direct seed transfer from the eastern Belarusian area. The short-term
test on the dormancy status and response to fluctuating temperatures during win-
ter in the controlled environment on Scots pine seedlings showed that (a) under
the climate common for Lithuania, the first year old Scots pine seedlings are qui-
escent already at the beginning of winter, (b) the effect of warm temperatures on
the frost hardiness of Scots pine seedlings is markedly stronger at the second than
at the first half of winter, (c) Scots pine seedlings of continental eastern origin are
markedly more sensitive to temperature fluctuations and lose dormancy faster
than relatively more maritime populations. Another study on the chilling require-
ment for transition from rest to quiescence on Scots pine seedlings of variable
origin in a climatic chamber showed that (a) chilling markedly reduces the heat
requirement for budbreak and this reduction is population specific, (b) continen-
tal populations possess a markedly lower chilling requirement for transition from
rest to quiesce than relatively more maritime populations, and (c) temperature
fluctuation during chilling accumulation disturbs the apical dominance during
budburst, in this way causing defects such as forking.

Keywords: adaptedness, apical dominance, quiescence, dormancy, growth
rhythm, frost damage, population transfer, rest, climatic change, warm winter
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Mastitas yra daugiausia 1éSy reikalaujanti pieniniy karviy sveikatos problema.
Ekonominiai nuostoliai atsiranda dél sumazéjusio produktyvumo, pablogéjusiy
pieno technologiniy savybiy, negauty verseliy, iSlaidy mastity diagnostikai ir gy-
dymui. Mastito paplitimui pieniniy galvijy populiacijose jtakos turi negenetiniai
ir genetiniai veiksniai.

Darbo tikslas - istirti genetiniy veiksniy jtaka ir mastito paveldimuma Lietu-
vos pieniniy galvijy populiacijoje.

Pagrindiniai darbo uzdaviniai - istirti mastito sukéléjy paplitima Lietuvos
pieniniy galvijy populiacijoje; jvertinti negenetiniy veiksniy jtaka mastito suké-
1éjy paplitimo dazniui; jvertinti mastito sukéléjy sasajas su karviy produktyvumu,
pieno riebumu ir baltymingumu, hematologiniais rodikliais, pieno elektriniu lai-
dumu bei melZimo savybémis, teSmens ketvir¢iy termografiniais rodikliais; istirti
genetiniy veiksniy jtakg karviy mastito sukéléjy dazniui ir jvertinti karviy mastito
paveldimumo parametrus bei genetine koreliacija su produktyvumu ir pieno su-
détimi.

Buvo tirtas mastito sukéléjy paplitimas kontroliuojamose bandose. I$ viso is-
tirtos 7 348 karvés, mastito sukéléjai nustatyti 4 323 karvéms: 2 613 juodmargiy ir
1710 zalyjy ir zalmargiy veisliy karviy. Mastito paveldimumo parametry modelio
sukarimui tyrimy duomeny baze sudaré 22 136 jrasai, i$ jy 14 788 jrasai — gyvuliy
kilmés informacija.

Atlikti tyrimai patvirtino statistiskai reik$mingg ry$j tarp mastito bei jo su-
keéléjy daznio ir negenetiniy veiksniy, taip pat sasajas su karviy produktyvumo,
pieno sudéties rodikliais, pieno elektriniu laidumu ir melzimo savybémis, teSmens
ketvir¢iy termografiniais rodikliais. Nustatyta galvijy veislés ir buliy linijos jtaka
mastito dazniui ir jo sukeéléjy paplitimui. Genetinés koreliacijos tyrimai parode,
kad karviy imlumas mastitui didéja augant karviy primilZziams, pieno riebumui
ir baltymingumui. Nustatyta, kad pieno riebumo ir baltymingumo santykio di-
déjimas yra genetiskai susijes su padidéjusia karviy mastito rizika. Sukurtu mul-
tivariaciniu modeliu nustatytas mastito paveldimumo koeficientas rodé genetinj
polinkj mastitui ir mastito tyrimy duomeny panaudojimo galimybes Lietuvos
pieniniy galvijy selekcijoje uztikrinant genetinj sergamumo mastitu mazinima ir
pieno kokybés gerinima.

Mastitis is the most expensive disease of dairy cattle. Economic losses arise due to
reduced milk production efficiency, deteriorated technological properties of milk,
reduced pregnancy rates, and the costs related to mastitis diagnostic and treat-
ment.

The aim of the research was to investigate the effect of genetic factors and
hereditability of mastitis in Lithuanian dairy cattle population.

The main tasks of the work were the following: to investigate the preva-
lence of mastitis and its agents in Lithuanian dairy cattle population; to evalu-
ate the effect of non-genetic factors on the rate of the prevalence mastitis and its
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agents; to evaluate the correlation between mastitis and the indicators of milk
production efficiency, milk composition, electrical conductivity of milk and milk-
ability, as well as the thermographic indices of udder quarters, etc.; to investi-
gate the effect of genetic factors on the rate of bovine mastitis agents; to evaluate
the bovine mastitis hereditability parameters as well as the genetic correlation
between milk production efficiency and milk composition.

The prevalence of mastitis was investigated in controlled herds. In total 7,348
cows were investigated. Mastitis agents were found in 4,323 cows: in 2,613 black-
and white-cows and in 1,710 red and red-and-white cows, respectively. The data-
base used for the development of mastitis heritability parameters model consisted
of 22,136 records, of which 14,788 entries were the data on animal origin.

The investigations confirmed the statistically significant relationship between
the rate of mastitis and mastitis agents and non-genetic factors, as well as the cor-
relations between the indicators of milk production efficiency, milk composition,
electrical conductivity of milk and milkability, and the thermographic indices
of udder quarters, etc. The effect of cattle breed and bull line on mastitis rates
and the prevalence of its agents was established. Genetic correlation studies have
shown that cattle susceptibility to mastitis increases with the increase of milk
yields, milk fat content and protein content. An increased milk fat and protein
content is genetically related with an increased risk of bovine mastitis. The masti-
tis heritability coefficient, estimated using the developed multivariate model, has
shown genetic susceptibility to mastitis in dairy cattle as well as the possibility of
use of mastitis research data in the selection of Lithuanian dairy cattle to ensure
the reduction of genetic morbidity of mastitis and improve milk quality.
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Lietuvoje $iuo metu yra Zinoma apie 550 svetimZemiy augaly rasiy. Svetimzemiai
augalai turi neabejoting reik§me ekonomikai, aplinkai ir socialiniam Zmoniy gy-
venimui. Perkelti arba persikéle i§ savo nataralaus paplitimo teritorijy (arealy),
prisitaikydami prie naujy augimo salygy, jie keicia savo fenologija, biologija, o
kartais netgi ima genetiskai skirtis nuo motininiy populiacijy. Apie vienus sve-
timzemius augalus turime pakankamai informacijos, apie kitus tokios informaci-
jos stinga arba ji yra priestaringa. Tarp pastaryjy augaly yra i§ Siaurés Amerikos
kilusi ir jau senokai introdukuota j Europg baltaziedé robinija (Robinia pseu-
doacacia L.). Lietuvoje robinija, kaip svetimzemé rasis, palyginti spar¢iai plinta
kai kuriuose ekotopuose (pvz., Kurs$iy nerijoje), todél 2012 metais Invaziniy rasiy
kontrolés tarybos prie LR aplinkos ministerijos ji jtraukta j invaziniy rii$iy sarasa,
0 2016 metais baltaziedé robinija paskelbta naikintina miestuose ir gyvenvietése.

Siekiant reguliuoti natiiraly baltaziedés robinijos plitima batinos Zinios apie
$ios radies natiralaus atsikirimo galimybes po jvairiy trikdziy ir gausos kontrolés
priemoniy (kirtimy, herbicidy) panaudojimo. Sio darbo tikslas buvo istirti Lie-
tuvoje augancios baltaziedés robinijos paplitimg, plitimo ypatumus ir ekologines
savybes.

Tyrimo objektas — baltaziedé robinija. Tyrimai atskleidé, kad Lietuvos salygo-
mis baltaziedé robinija intensyviai plinta j atviras erdves po mechaniniy (kirti-
mai) bei stichiniy (miSko gaisrai) pazeidimy, o medynuose ir biogrupése jos atsi-
kairimas yra nezymus. Plynai i$kirstuose plotuose baltaziedé robinija intensyviai
atsikuria kelmy ataugomis, o gaisravietése — $akny atZalomis. Antraisiais metais
po robinijos medyno nukirtimo baltaziedés robinijos savaiminuky skaic¢ius virsijo
17 takst. vnt./ha. I§ jy beveik 70 % sudaré kelmy ataugos. Baltaziedés robinijos
po medyno lajomis atsikuria negausiai — nepazeistuose medynuose robinijos sa-
vaiminuky kiekis po laja vidutiniskai sieké 340 vnt./ha. Baltaziedé robinija nuo
biogrupés arba tikétino motinmedzio j atviras erdves plito 11-28 metry atstumu.
I$ visy apskaityty savaiminuky 59 % buvo kelmy ataugos, 38 % - Sakny atzalos ir
tik 3 % - séklinés kilmés savaiminukai. Maza séklinés kilmés savaiminuky dalj
veikiausiai lémé Zemas sékly daigumas natdraliomis salygomis (sudygo tik apie
3,3 % sékly); laboratorijoje atlikto robinijos sékly daigumo testo duomenimis,
47,5 % sékly buvo daigios. Baltaziedés robinijos rametos, priklausancios tam pa-
¢iam klonui, formuoja atskiras grupes tirtuose bareliuose. Kloninés grupés pradi-
ninkas yra séklinés kilmeés individas, kuris daugindamasis $akny atzalomis for-
muoja klonine grupe. Gauti erdvinio pasiskirstymo bareliuose rezultatai parode,
kad baltaziedés robinijos saZalyny pradininkai buvo séklinés kilmés medziai, kile
i§ skirtingy sékly $altiniy.

At present Lithuania has about 550 alien plants. They undoubtedly have a sig-
nificant impact on economics, environment and social life. After transferring
from the natural range and trying to adjust to the new growing conditions, some
species change their phenology and biology. In certain cases such species start
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to genetically deviate from original populations. There is a sufficient amount of
information about several species of alien plants, whereas for some species there
is a lack of information or it is controversial. Black locust (Robinia pseudoaca-
cia L.), a North American species, naturalized in Europe many years ago, falls
into the alien species group with insufficient and controversial information. In
Lithuania the black locust as an alien species spread very fast in certain ecotypes
such as Curonian Spit and, therefore, in 2012 Invasive Species Council under
the Ministry of Environment of the Republic of Lithuania included it into the list
of invasive species, whereas in 2016 the black locust was declared to be eliminated
in cities and villages.

In order to regulate natural spreading of the black locust, one must accept
the importance of knowledge concerning possibilities of natural regeneration of
the species after certain disturbance and application of measures for abundance
control, such as cutting the plant or using herbicides. The aim of the dissertation
was to investigate the distribution, spread peculiarities and ecological properties
of the black locust in Lithuania.

The research object was the black locust. The investigations have revealed
that in Lithuanian conditions the plant intensely spreads into open spaces after
mechanical (cutting down) or natural (forest fires) disturbances, meanwhile in
stands and bio-groups regeneration of black locust is insignificant. In clear cut
areas the black locust rapidly regenerates via stump sprouts and via root suck-
ers in fire places. During the second year after the clear-cut of black locust stand,
the number of saplings exceeded 17 thousand per ha. Among them stump sprouts
constituted about 70%. On the other hand, the black locust regenerates slowly un-
der the canopy. In undisturbed stands the number of saplings reached on aver-
age 340 per ha. The black locust spreads to open spaces from the bio-group or
the potential maternal plant within the distance of 11-28 meters. The black locust
regeneration in open space was comprised of 59% of stump sprouts, 38% of root
suckers and 3% of sexual origin (seed-regenerated). A small number of sexual
origin plants was most likely determined by a low seed germination rate under
natural conditions (only 3.3% of seeds germinated). Meanwhile, according to the
black locust germination test conducted in a laboratory, 47.5% of seeds were fer-
tile. Black locust ramets, which belong to the same clone, form separate groups in
the investigated plots. The founder of the clone group is a seed-regenerated indi-
vidual, which propagates by root suckers and forms a clone group. The molecular
analysis results obtained in the investigated black locust sample plots revealed that
the founders of black locust vegetation were seed-regenerated trees descended
from different seed sources.
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Disertacinio darbo tikslas buvo jvertinti progesterono koncentracijos piene reiks-
me vertinant karviy po atvedimo periodo eiga ir prognozuojant ruja pieno tkio
salygomis. Pieniniy karviy augintojams svarbu paprastais ir patikimais metodais
jvertinti karvés galimybe biti apvaisintai. Siuo metu Lietuvoje pradétas taiky-
ti greitasis pieno testas progesteronui nustatyti. Kol kas misy $alyje néra atlikta
Kklinikiniy tyrimy, pagrindZianciy, kad $is testas tinka karviy rujai, ver$ingumui ir
karviy reprodukciniam pajégumui vertinti. Disertacinio darbo praktiné reik§meé
vertinga keletu apsekty: buvo palyginta progesterono koncentracija piene, ji nu-
statyta greitaisiais testais ir pamatiniu metodu; nustatytos progesterono koncen-
tracijos ribos vertinant karviy galimybe rujoti ir esant gimdos infekcijai; nustaty-
tas progesterono koncentracijos pokytis karviy, kurios rujojo ir kurios nerujojo iki
90 paros; nustatytos progesterono koncentracijos ribos vertinant versinguma 21
para pp; ivertinta pieno sudéties jtaka progesterono koncentracijai piene.

The aim of the study is to evaluate the milk progesterone concentration to as-
sess the running of the cow postpartum period and the forecast of estrus in dairy
farm conditions. For dairy cow breeders, it is important to assess the cow’s abil-
ity to fertilise by applying simple and reliable techniques. Currently, an express
milk test for the identification of a progesterone level has been started to apply
in Lithuania. However, still no clinical studies have been performed in our coun-
try to document the suitability of the above test for the evaluation of the oestrus,
calf performance and reproductive potential of cows. The practical significance
of the doctoral thesis is the following: the comparative analysis of progesterone
concentration in milk, defined by express tests and the reference method, has been
performed; the limits of the progesterone level have been identified by assessing
cows’ heat ability and in the presence of womb infection; the change of the proges-
terone level in the cows that were undergoing oestrus until the day 90 and in those
that were not undergoing the oestrus until the day 90 has been defined; the limits
of the progesterone level have been identified by assessing calf performance on
the day 21 pp; the effect of milk composition on the progesterone concentration
in milk has been assessed.
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Migkininkystéje bendrai ir miskotvarkoje konkreciai nuotoliniy tyrimy taikymai
yra pirmiausia susije su aero- arba kosmine nuotrauka naudojant daugiaspek-
trius jutiklius ir i$ orlaiviy atliekamu lazeriniu skenavimu. Nors $ios technologijos
skvarbesnés nei Zmogaus akis, taciau jy plétra ribojama fizikos désniy. Siekiant
i$samiau jvertinti dominanciy objekty savybes, pastaraisiais deSimtmeciais atsi-
rado nauja nuotoliniy tyrimy $aka, kurig galima jvertinti kaip spektrometrijos ir
nuotraukos hibridg. Tai — hiperspektrinis skenavimas. Hiperspektriniy jutikliy
spartus tobuléjimas ir specializuoty hiperspektriniy vaizdy apdorojimo algoritmy
atsiradimas yra laikomi vienu i§ reik§mingiausiy proverziy, pastaruoju metu jvy-
kusiy nuotoliniy tyrimy srityje.

Miskininkystéje hiperspektrinis skenavimas dar naujové, aprasoma tik moks-
liniuose tyrimuose. Jis pirmiausia nukreiptas j specifines problemas, kurios negali
bati sékmingai sprendziamos kitomis nuotoliniy tyrimy priemonémis. Manoma,
kad hiperspektrinis skenavimas didziausiu potencialu pasizymi atpazjstant me-
dziy rasis, vertinant medziy bei medyny bukle ir jos dinamika.

Disertaciniame darbe pristatomi tyrimai, kuriuose naudojama pilotuojamuose
orlaiviuose jmontuota hiperspektriniy jutikliy sistema, yra vienas pirmyjy tokio
pobudzio darby Lietuvoje, t. y. hiperspektrinis skenavimas i§ pilotuojamy orlaiviy
yra naudotas jvairioms su miskininkyste, urbanistika ir tiksligja zemdirbyste susi-
jusioms mokslinéms problemoms spresti. Sis darbas, misy Ziniomis, pirma karta
pasaulyje nagrinéja kadro tipo hiperspektrinio jutiklio, montuojamo j ultralen-
gvajj orlaivj, galimybes.

Hipotezé — kai naudodami i$ pilotuojamo ultralengvojo orlaivio hiperspektri-
nj skenavimg galime nustatyti medziy charakteristikas, kuriy negalima jvertinti
kitomis nuotoliniy tyrimy priemonémis (arba jas jvertinti tiksliau ar pigiau).

Tikslas - jvertinti jvairiy medziy charakteristiky nustatymo galimybes
naudojant hiperspektrinj skenavima ir pasialyti metodus $iai technologijai pri-
taikyti praktikoje.

The application of remote sensing studies in the field of forestry in particular is,
first of all, related with an aerial photograph or a space photograph made using
multispectral sensors and laser scanning carried out from aircrafts. Although
these technologies are more penetrating than the human eye, their development
is limited by physical laws. In order to assess the characteristics of the objects of
interest in greater detail, a new branch of remote sensing has been developed dur-
ing the last decades which can be assessed as spectrometry and photohybrid. It is
referred to as hyperspectral imaging. Rapid development of hyperspectral sensors
and the appearance of specialised hyperspectral image processing algorithms are
considered to be some of the most significant breakthroughs which have recently
taken place in the field of remote sensing.

Hyperspectral imaging is still a new phenomenon in the field of forestry which
is mostly found in scientific studies. Hyperspectral imaging is primarily focused
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on specific issues which cannot be solved satisfactorily enough by means of other
remote sensing tools in the field of forestry. It is believed that hyperspectral imag-
ing has the greatest potential for identifying tree species and assessing the condi-
tion of trees and stands as well as its dynamics.

The present dissertation thesis, which introduces studies where the hyperspec-
tral sensor system installed in manned aircrafts is used, is one of the first such
theses in Lithuania, i.e. hyperspectral imaging from manned aircrafts has been
used in order to solve various problems related with forestry, urban development
and precision farming. To our knowledge, the possibilities of a frame-based hy-
perspectral sensor installed in an ultralight aircraft are analysed for the first time
on a global scale.

Hypothesis is as follows: when using hyperspectral imaging from an ultralight
manned aircraft, we can determine tree characteristics which cannot be assessed
by means of other remote sensing tools (or we can assess them more precisely and
less costly).

The aim of the study is to assess the possibilities of determining various tree
characteristics by means of hyperspectral imaging and to offer methods in order
for this technology to be applied in practice.
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Bendroji nejautra veterinarinéje medicinoje yra batina per visas chirurgines ir
daugelj neinvaziniy procediry, kad gyviinas nejausty skausmo ir i§vengty streso.
Sedacijos naudojimas yra vienas i$§ bidy, mazinantis gyviny patiriamg psicho-
geninj ir oksidacinj stresg (OS). Dauguma anestetiniy medziagy gali turéti jtakos
oksidaciniy ir antioksidaciniy medziagy pusiausvyros sutrikimui, dél to organiz-
me sukeliamas OS. Norédami iSsiaiskinti, ar psichogeninis stresas ir skirtingos
anestetinés medziagos sukelia OS $unims, juos palikome veterinarijos klinikos
stacionare 11 val. 50 min. laukti chirurginés intervencijos, o atéjus operacijos lai-
kui sedavome pasirinktomis (medetomidino hidrochloridu ir butorfanolio tartra-
tu (MEDBUT) arba medetomidino hidrochloridu ir buprenorfino hidrochloridu
(MEDBUP)) anestetinémis medZiagomis. Nustatéme, kad dél laukimo patiriamo
psichogeninio streso OS rodikliai §uny organizme pries ir per operacija buvo di-
desni, palyginti su psichogeninio streso nepatyrusiy $uny OS rodikliais. Taip pat
nustatéme, kad sedacija su MEDBUT sukélé kvépavimo daznio pokycius, kurie
veikdami kartu su sedacinémis medziagomis padidino OS, o sedacija su MEDBUP
OS sumazino. Rekomenduojame vengti psichogeninj stresa sukelian¢iy veiksniy
ir pasirinkti mazesnj OS sukeliantj sedacijos protokolg, kad bity sumazintas per
sedacijg ir bendraja nejautra sukeliamas OS.

General anesthesia in veterinary medicine is a prerequisite for every surgical and
many non-invasive procedures so an animal could avoid pain and stress. Sedation
serves as one of the tools to reduce psychogenic and oxidative stress (0S). Many
anesthetic agents can cause changes in the balance of oxidative agents and anti-
oxidants that could lead to OS. In order to find out whether psychogenic stress
and different anesthetic agents cause OS in dogs, we left dogs in the veterinary
clinic for 11 h and 50 min prior to surgery, and when the surgery time came up,
we used the selected anesthetic agents (medetomidine hydrochloride and butor-
phanol tartrate (MEDBUT) or medetomidine hydrochloride and buprenorphine
hydrochloride (MEDBUP)). We determined that waiting caused increased levels
of psychogenic stress, which increased OS parameters in these dogs compared to
OS parameters of dogs, who did not experience psychogenic stress. We also de-
termined that sedation with MEDBUT caused changes in RR that alongside with
sedative agents increased OS. Meanwhile, sedation with MEDBUP decreased OS.
We recommend to avoid psychogenic stress inducing factors and to select a se-
dation protocol which causes lower OS to maintain reduced levels of OS during
sedation and general anesthesia.
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Vykstant globaliems klimato poky¢iams ir kei¢iantis miSko augaly nataralaus
i$plitimo arealams, atsiranda pavojus i$nykti kai kurioms populiacijoms ir ra-
$ims. Todél svarbu gauti daugiau Zziniy apie aplinkos poky¢iy sukeltus augaly
genetinius pakitimus. Pastaraisiais metais Europoje ypac issiplété medziy rasiy
genetiniai tyrimai naudojant tiek jprastus metodus, paremtus kilmiy, populia-
cijy palikuoniy, $eimy ir klony testavimu atskiruose eksperimentiniuose Zeldi-
niuose ar Zeldiniy tinkluose, tiek ir naujus molekuliniy Zymeny metodus. DNR
molekuliniy Zymeny panaudojimas, nustatant tiriamy augaly genotipy kilme
ir heterogeni$kuma, leidzia iSaiskinti, kokio masto aplinkos pasikeitimai lemia
genetinius pokycius, jy dinamikg ir nustatyti tévus, kuriy palikuonys uztikrina
populiacijos ekologinj stabiluma.

Tyrimy tikslai - nustatyti skirtingy bioekologiniy savybiy pagrindiniy mis-
ko medziy rasiy (paprastosios pusies, paprastosios eglés, karpotojo berzo ir
juodalksnio) populiacijy palikuoniy genotipo ir aplinkos saveika bei fenotipinj
plastiskuma; nustatyti ry$j tarp populiacijy palikuoniy fenotipinio plastiskumo
ir molekuliniy Zymeny DNR polimorfizmo.

Darbas yra originalus, nes jame apjungiami populiacijy palikuoniy $eimy
ekologinio plastiskumo ir jy DNR polimorfizmo tyrimai. Praktinéje selekci-
joje naudojamy medziy pozymiy kintamumo panaudojimas vertinant genti-
ne jvairove atveria naujas galimybes taikant $io darbo rezultatus genetiniams
istekliams i$saugoti ir gausinti.

In the context of global climate change and changes in the natural ranges of
forest plants, there is a danger that some populations and species will disap-
pear. Therefore, it is important to obtain more knowledge about the genetic
changes caused by environmental changes. In recent years, genetic research
on tree species has been particularly developed in Europe, using both conven-
tional methods based on the testing of origin, progenies, families and clones in
individual experimental plantations or plantation nets and on new molecular
marker methods. The use of DNA molecular markers to determine the origin
and heterogeneity of the genotypes of the plants under investigation permits
determination of the changes in the environment which affect genetic changes
and their dynamics and the identification of the parents whose progenies ensure
the ecological stability of the population.

This research aims to determine the phenotypic plasticity and interaction
between the environment and the genotype of the progenies of the main forest
tree species (Scots pine, Norway spruce, silver birch and black alder) with differ-
ent bio-ecological characteristics. The research also aims to determine the rela-
tionship between the phenotypic plasticity of the progenies of populations and
the DNA polymorphism of molecular markers.

The thesis is original, as it combines research on the ecological plastic-
ity of population progeny families and their DNA polymorphism. The use of
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variability among the characteristics of the trees that are used to evaluate gene-
tic diversity provides extensive opportunities for the conservation and enhance-
ment of genetic resources through the results of this paper.
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Disertacijoje nagrinéjama individuali degaly cetano skaiciaus ir / ar deguonies
kiekio jtaka dyzeliniy varikliy degimo procesui. Pagrindinis disertacijos tiks-
las - istirti cetano skaiciaus, biodegaly deguonies ir jo kilmés jtakg savaiminio
uzsiliepsnojimo gaisties periodui, degimo charakteristikoms, dyzelinio variklio
terminiam efektyvumui ir deginiy emisijai. Pagrindinis darbo objektas — mine-
ralinio dyzelino ir antros kartos biodegaly (HVO) misiniy, prisotinty etanolio
arba biodyzelino deguonimi fizinés ir cheminés savybés, savaiminio uZsilieps-
nojimo, degimo proceso dyzeliniame CRDI variklyje ir deginiy emisijos rodik-
liai. Naudoti degaly miSiniai, susidedantys i§ mineralinio dyzelino, HVO, eta-
nolio arba biodyzelino. Pagal pradines degaly savybes paruosti degaly misiniai
su: vienodu deguonies kiekiu (4,5 % pagal mase) ir kintanc¢iu cetano skaiciumi;
vienodu cetano skai¢iumi (55,5) ir kintanc¢iu deguonies kiekiu. Eksperimentiniy
tyrimy duomenys panaudoti skaitiniame modeliavime AVL Boost ir MATLAB
programy aplinkoje.

Nustatyta, kad degaly deguonies jtaka degimo procesui, $ilumos i$siskyrimo
charakteristikoms ir deginiy emisijai yra didesné, negu degaly misiniy didéjan-
¢io cetano skaiciaus jtaka. Didelis tirty degaly misiniy cetano skaicius sudaré
palankias sglygas jvertinti biodegaly fiziniy savybiy jtakg degimo proceso ro-
dikliams ir deginiy emisijai, kurios suteikia skirtingus privalumus degaly misi-
nius prisodrinus etanoliu arba biodyzelinu.

Disertacijg sudaro jvadas, trys skyriai, i§vados ir rekomendacijos, naudotos
literataros sarasas, autorés moksliniy publikacijy disertacijos tema sarasas ir
priedai.

The dissertation examines the individual effects of cetane number or fuel-
bound oxygen content of biofuels on the combustion process and emissions of
a diesel engine. The purpose of the research thesis was to study the influence of
cetane number, biofuel-bound oxygen and its origin on the autoignition delay
time, combustion characteristics, thermal efficiency and exhaust emissions of
a diesel engine. The objects of the research were physical and chemical proper-
ties of fossil diesel fuel and second generation biofuels (hydrotreated vegetable
oil - HVO) blends, involving ethanol-bound or biodiesel-bound oxygen, auto-
ignition delay, combustion process, heat release rates and exhaust emissions of
a turbocharged CRDI diesel engine. The tested fuel blends were prepared with
a varying cetane number, the same fuel-oxygen mass content (4.5% by mass)
of ethanol or biodiesel (RRME) and a varying oxygen mass percent, the same
cetane number (55.5). The data of experimental tests were processed by using
the AVL Boost and MATLAB programme for modelling.

It was determined that the influence of fuel-bound oxygen on the combus-
tion process, heat release characteristics and exhaust emissions is greater than
the influence of the increased cetane number of fuel blends. A high cetane
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number of the examined fuel blends enabled us to evaluate the influence of
physical characteristics of biofuels on the parameters of combustion process
and exhaust emission that provide different advantages when fuel blends are
saturated with ethanol-oxygen or biodiesel-oxygen.

The consists of dissertation: introduction, three sections, general conclu-
sions and recommendations, a list of used literature, a list of author’s scientific
publications and a list of annexes.
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Disertacijoje analizuotas sunkiyjy metaly kaupimosi potencialas biomaséje ir
skirtingose pasirinkty augaly rasiy dalyse, savaime auganciuose ant uztersto dir-
vozemio. Darbe tirtas sunkiyjy metaly judrumg dirvoZemyje didinanciy ir ma-
zinandiy priedy bei mineraliniy trasy poveikis metaly akumuliacijai pasirinkty
radiy augaluose ir jy dalyse. Nustatyta, kad Sarminés kilmés pramoninés atliekos
pasizyméjo stipriu sunkiuosius metalus stabilizuojanc¢iu poveikiu, o mineralinés
trados ir chelatantai suaktyvino sunkiyjy metaly judruma dirvozemyije.

Vegetaciniais eksperimentais buvo istirtas bioenergetiniy augaly, uzauginty
sunkiaisiais metalais uzter§tame dirvozemyje, fitoekstrakcijos potencialas, bioma-
sés derlius ir kokybiniai parametrai. Nustatyta, kad rapsai ir topinambai gali bati
sékmingai kultivuojami fitoekstrakcijos metu ant lengvai ar vidutiniskai sunkiai-
siais metalais uztersto dirvoZemio ir duoti ne mazesnj biomasés derliy.

Darbe buvo jvertinta sunkiyjy metaly jtaka biomasés panaudojimui ir energi-
jos i$gavimui bei tolimesniam susidariusiy $alutiniy produkty utilizavimui. Atlikti
eksperimentai parodé, kad topinamby, augusiy ant sunkiaisiais metalais uztersto
dirvoZemio, pelenuose sunkiyjy metaly koncentracijos buvo artimos toms kon-
centracijoms, kurios buvo rastos pelenuose, paimtuose i§ Lietuvoje veikianciy
biomasés katiliniy, ir nevirsijo leistiny normy, nurodyty Medienos kuro peleny
tvarkymo ir naudojimo taisyklése.

Heavy metal accumulation potential in the biomass and different plant parts of se-
lected species growing naturally on contaminated soil was analysed in the Thesis.
Impacts of heavy metal mobility reducing amendments, intensifying agents and
mineral fertilizers on metal accumulation in different plant parts of selected spe-
cies were also explored in the Thesis. It was determined that application of alkaline
amendments had a strong immobilizing effect on most of the investigated metals;
whereas mineral fertilizers and chelants enhanced metal mobility in the soil.

The phytoextraction potential, biomass yield and qualitative parameters
of bioenergy plants grown on heavy metal contaminated soil were evaluated
throughout vegetative experiments. It was determined that Jerusalem artichoke
and rapeseed can be successfully cultivated on moderately contaminated soil both
for phytoextraction and for energy recovery purposes and mitigate competition
for arable land.

Heavy metal influence on biomass utilization, energy recovery and further use
of the rest products was also explored in this work. Results from the experimental
work showed that ashes from the Jerusalem artichoke biomass produced on con-
taminated soil exhibited heavy metal concentrations similar to the ones in ashes
obtained from biomass power plants operating in Lithuania. None of the metals
exceeded maximum permissible values according to the Lithuanian legislation
and such ashes could be used as fertilizers both in forestry and agriculture.
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Rapsai - vieni i§ svarbiausiy pasaulyje auginamy aliejiniy augaly. Rapsy auginima
ekologinés gamybos tikiuose paskatino sveiko, kokybigko ir saugaus maisto paies-
ka. Pagrindinés priezastys, kodél ekologinés gamybos tkiuose Zieminiy rapsy
plotai nedidéja, yra augaly mitybos, piktZoliy, ligy ir kenkéjy kontrolés problema,
nestabilus augaly ziemojimas ir dél $iy priezasciy gaunamas mazas sékly derlin-
gumas. Ekologinés gamybos tGkiuose labai svarbu rapsus jtraukti j s¢jomainas, nes
jie pasizymi fitosanitarinémis savybémis, yra geras prie$sélis kitiems Zemés tkio
augalams, gerina dirvozemio savybes.

Kompleksiskai istyrus ir jvertinus necheminiy piktzoliy kontrolés bady (drég-
nojo vandens garo, tarpueiliy purenimo ir nataralaus stelbimo) ir biologiniy pre-
paraty poveikj Zieminiy rapsy produktyvumui skirtingo derlumo dirvozemiuose
nustatyti désningumai, naujai atskleidziantys Zieminiy rapsy ir piktzoliy konku-
rencines salygas ir jy valdymo galimybes, naudojant inovatyvias nechemines pikt-
zoliy kontrolés priemones, t. y. jy naikinimg drégnuoju vandens garu. Atliekant ty-
rimus nustatyti désningumai, leidZiantys efektyviau parinkti inovatyvias piktzoliy
kontrolés priemones ir derinti jas su biologiniais preparatais zieminiy rapsy pasé-
lyje, numatyti priemones rapsams Ziemoti bei produktyvumui gerinti, dirvozemio
derlingumui didinti. Remiantis tyrimy rezultatais galima tobulinti Zieminiy rapsy
auginimo technologijas ekologinés zemdirbystés salygomis.

Oilseed rape is one of the world’s most important oil crops. The cultivation of oil-
seed rape on organically managed farms was encouraged by a search for healthy,
high quality and safe food. The main reasons why the winter oilseed rape produc-
tion area on organically managed farms is not increasing are the problems associ-
ated with plant nutrition, weed, disease and pest control, unstable plant overwin-
ter survival and all these factors resulting in low rapeseed yields. In the organic
production farms, the inclusion of oilseed rape in the crop rotation is very impor-
tant because it is characterised by phytosanitary properties, is a good pre-crop for
other crops and improves soil properties.

A complex study and evaluation of the effects of the non-chemical weed con-
trol methods (water steam, inter-row cultivation and natural crop-weed competi-
tion/self-regulation) and the biological preparations on winter oilseed rape pro-
ductivity in the soils of different fertility revealed the regularities that provide new
insights into the winter rape — weed competition conditions and their manage-
ment possibilities by using innovative non-chemical weed management practices,
i.e. water steam. The regularities established during the study will make it pos-
sible to more effectively choose the innovative weed management practices and
combine them with the biological preparations in winter rape crops, to envisage
measures for the improvement of winter rape overwinter survival and for increas-
ing soil fertility. The obtained research results will enable advancement of winter
rape cultivation technologies under organic cropping conditions.
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BIODINAMINIU PREPARATU JTAKA DIRVOZEMIO SAVYBEMS IR BIOAKTYVIUJU
JUNGINIU KAUPIMUISI BALTOJO SILKMEDZIO (MORUS ALBA L.) LAPUOSE

THE INFLUENCE OF THE BIODYNAMIC PREPARATIONS ON THE SOIL PROPERTIES AND
ACCUMULATION OF BIOACTIVE COMPOUNDS IN THE LEAVES OF WHITE MULBERRY

(MORUS ALBA L.)

Dovilé Levickiené

Mokslo kryptis
Agronomija (01A)

Mokslinis vadovas
prof. dr. Elvyra Jariené

Disertacija parengta
Aleksandro Stulginskio universitetas

Disertacija apginta
Aleksandro Stulginskio universitetas

Gynimo data
2018 m. gruodzio 7 d.

Tyrimy tikslas — i8tirti ir jvertinti biodinaminio preparato 500 jtakg dirvozemio
agrocheminéms ir biologinéms savybéms, taip pat nustatyti preparaty 500 ir
501 bei lapy skynimo laiko jtaka biologiskai aktyviy medziagy kiekio kitimui
baltojo Silkmedzio lapuose.

Pirmg kartg buvo istirta ir nustatyta, kad biodinaminis preparatas 500 geri-
no $ilkmedyno dirvoZzemio agrochemines ir biologines savybes. Taip pat pirma
kartg kompleksiskai jvertinta biodinaminiy preparaty 500 ir 501 jtaka baltojo
S$ilkmedzio lapy cheminés sudéties ir biologiskai aktyviy medziagy kiekiy po-
ky¢iams bei jy antioksidaciniam aktyvumui per vegetacija. Nustatyta, kad lapy
skynimo laikas turéjo esminés jtakos bendram nepakei¢iamy aminoragsciy,
makroelementy, fagomino ir 1-deoksinojirimicino kiekiams bei antioksidaci-
niam aktyvumui, tac¢iau preparaty 500 ir 501 naudojimas $iy junginiy kiekiams
lapuose esminés jtakos neturéjo. Eksperimento tyrimy rezultatai papildo moks-
lo zinias formuojant pagrjsta nuomong apie praktine biodinaminiy preparaty
panaudojimo galimybe dirvozemio agrocheminéms ir biologinéms savybéms
gerinti. Tyrimy rezultatai leidzia kryptingai pasirinkti pageidaujamus biologis-
kai aktyvius junginius pagal $ilkmedzio lapy skynimo laika. Jie yra vertingi far-
makologine prasme, nes $ilkmedis pagristai yra vadinamas medicininiu augalu,
Jo sudétyje yra antriniy metaboliniy junginiy, pasizyminciu sveikatinanciu po-
veikiu.

Research objective. The study set out to explore and assess the impact of soil-
applied BDP 500 on soil agrochemical and biological properties as well as to
determine the effects of foliar-applied BD preparations 500 and 501 and the leaf
harvest month on the variation of biologically active compounds in white mul-
berry leaves.

Originality of the research work. The present research investigated and
determined, for the first time, that the biodynamic preparation 500 improved
agrochemical and biological properties of the soil in which mulberry trees were
grown. As well as for the first time, a complex evaluation of the effects of the bio-
dynamic preparations 500 and 501 on the changes in the chemical composition
and contents of biologically active compounds and their antioxidant activity
in white mulberry leaves during the vegetative growth season was conducted.
It was found that the leaf harvesting time had a significant impact on the to-
tal contents of essential amino acids, macro-elements, fagomine and 1-deox-
ynojirimycin as well as on the antioxidant activity; however, the application of
the biodynamic preparations 500 and 501 did not have a significant effect on
the contents of these compounds.

Practical implications of the research work. The findings obtained
in this study supplement the body of the scientific knowledge by shaping
a substantiated opinion on the feasibility of practical use of the biodynamic
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preparations for the improvement of soil agrochemical and biological proper-
ties. The research results of this study enable a purposeful selection of the desir-
able biologically active compounds according to the mulberry leaf harvest time.
They are also valuable in the pharmacological sense, as mulberry is justly called
a medicinal plant containing secondary metabolic compounds characterised by
health benefiting effects.
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Mokslinéje literataroje nagrinéjami jvairds valdzios galimybiy ir reik§meés ska-
tinant konkurencinguma klausimai. Daugiausia tyrimy, aprépianciy jvairiy
valdZios intervencijos priemoniy, nukreipty j tkiy pajamas, investicijas, res-
truktarizavimg, Zzmogiskuosius isteklius, poveikio dkiy arba zemés akio $aky
rezultatyvumui (tad netiesiogiai — konkurencingumui) vertinimg. Tadiau tik
pavieniai tyrimai nagrinéja valdZios intervencijos per neformalyjj profesinj
mokyma arba apskritai mokyma poveikj, pvz., ar gali mokymas keisti elgseng
ir taip paskatinti konkurencingumo poky¢ius. Tyrimuose valdzios remiamo
zemdirbiy neformaliojo profesinio mokymo poveikis daznai vertinamas per be-
simokanciyjy lakes¢iy tenkinimg, yra pagrjstas paramos gavéjy apklausomis.
Akcentuotinos tokio vertinimo subjektyvaus pobidzio problemos — naivumas,
$aliSkumas ar nepagrjstas optimizmas. Pasigendama objektyvaus poveikio ver-
tinimo, truksta poveikio vertinimo metody, susiejan¢iy Zemdirbiy neformalyjj
profesinj mokyma ir akiy veiklos rodiklius.

Tyrimo moksliné problema - kokius Seimos tkiy konkurencinius pranasu-
mus veikia valdZios remiamas zemdirbiy neformalusis profesinis mokymas ir
kaip jvertinti $io mokymo poveikj tikiy konkurencingumui i§vengiant subjekty-
vaus pobiidzio problemy - $aliSkumo ar nepagristo optimizmo. Siekiama rasti
sprendima, kaip jvertinti netiesioginj minétos intervencijos poveikj tkiy kon-
kurencingumui, o per poveikj vidiniam tkio veiksniui — @kininko verslumui,
zinioms, gebéjimams — keisti akininko elgsena. Konkurencingumo koncepcija
nagrinéjama mikrolygmeniu ir taikoma tkiy konkurencingumui bei jj lemian-
tiems veiksniams, pirmiausiai valdzios remiamam Zemdirbiy neformaliajam
profesiniam mokymui, vertinti.

In the scientific literature, different authors deal with options and values while
promoting competitiveness. Most researches span a variety of public interven-
tion measures targeting farm incomes, investments, restructuring, human re-
sources, or the impact of the results of agricultural holdings in the industry
(so, implicitly, competitiveness). However, several authors analyse government
intervention through non-formal vocational training or general training, e.g.
whether training can change the behaviour, thus encouraging changes in com-
petitiveness. In the researches the impact of government supported non-formal
agricultural vocational training on competitiveness of family farms is often seen
in the perspective of learner’s expectations, based on surveys of beneficiaries. In
the meantime, the subjective nature like ‘naive] ‘bias’ or ‘optimism bias’ of this
kind of evaluations is emphasized. There is lack of objective impact assessment
methods, connecting non-formal vocational training of farmers and farm per-
formance.

The scientific problem is what competitive advantages the government
supported non-formal agricultural vocational training provides to family farms
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and how to evaluate the impact of this training on the farm competitiveness.
A solution has to be found - how to measure the impact of indirect interven-
tion on the competitiveness of the farm but through its impact on the entrepre-
neurship, knowledge, skills of the internal farm driver-farmer - and, finally, in
changing the behaviour of the farmer. In the context of the problem, the concept
of competitiveness is examined in the microlevel and applied for evaluation of
competitiveness of farms and the determination factors, in particular, the gov-
ernment supported non-formal agricultural vocational training.
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Bakterijy atsparumas antibiotikams yra gerai Zinoma ir itin aktuali $iandieninés
medicinos problema visame pasaulyje, ta¢iau nepakankamas démesys skiriamas
$ios problemos daugialypiskumo suvokimui. Antibiotikams atsparios bakterijos
Zmogaus organizmg gali patekti per maisto grandine, aplinkg, kontakta su gyviinais.
Darbo tikslas - i8tirti Staphylococcus spp. ir Escherichia coli atsparumg antibio-
tikams laukiniy ir naminiy pauksciy populiacijose bei jvertinti galimg jy dalyvavi-
mga perne$ant ir platinant atsparias antibiotikams bakterijas. Pirmg kartg pasaulyje
i§ laukinio gyviano - sidabrinio kiro (Larus argentatus) — i$skirtose E. coli buvo
nustatytas mcr-1 genas, esantis plazmidéje ir koduojantis atsparumg Kkolistinui.
Tiriant 29 laukiniy pauksciy rasis nustatyta, kad atspariy antibiotikams bakterijy
nesiotojai yra tik antropogenizuotose vietose gyvenantys pauksciai — kirai, kovai ir
vandens pauksciai. Smulkiyjy giesmininky organizmuose tokiy bakterijy neaptikta.
Atsparis antibiotikams stafilokokai aptikti tik turgavietése parduodamuose pauks-
tienos produktuose, bet ne prekybos centruose. Nustatyta, kad laukiniy pauksciy
organizmuose cirkuliuoja meticilinui atsparios Staphylococcus aureus (MRSA),
praplésto veikimo spektro betalaktamazes (ESBL) gaminancios E. coli, atsparios
kolistinui enterobakterijos bei fluorochinolonams ir aminoglikozidams atspari mi-
krobiota. Tyrimas parodé, kad laukiniai pauksciai platina bakterijas, atsparias anti-
biotikams, kurie yra priskirti kritiskai svarbioms antimikrobiniy medziagy klaséms,
naudojamoms Zmonéms ir gyviinams gydyti.

The resistance of bacteria to antibiotics is a well-known and highly relevant
medical problem worldwide these days, but insufficient attention is paid to under-
standing the multiplicity of the problem. Antibiotic-resistant bacteria can enter
the human body through the food chain, the environment or contact with ani-
mals. The aim of the study was to investigate antimicrobial resistance (AMR) of
Staphylococcus spp. and Escherichia coli in populations of wild and domestic
birds and to evaluate their possible participation in transmission and distribution
of resistant bacteria. For the first time in wildlife plasmid encoded mcr-1 gene
was detected in bacteria carried by the European herring gull (Larus argenta-
tus). Twenty nine species of wild birds have been investigated considering their
role as carriers of antibiotic-resistant bacteria. The results obtained demonstrated
that only birds living in an anthropogenic environment such as gulls, crows and
waterfowl are carriers of multi-resistant bacteria. Resistant isolates were not de-
tected in small passerines demonstrating a high influence of urbanised territo-
ries for acquiring of AMR bacteria by birds. Regarding poultry products, resistant
Staphylococci were detected only in markets but not in supermarkets. The results
of this study revealed that wild birds are carriers of multi-resistant bacteria in-
cluding strains of MRSA, ESBL-producing E. coli, colistin and fluoroquinolone-
resistant Enterobacteriaceae as well as regarding other critically important class-
es of antimicrobials for humans and animals.
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Mokslinio darbo tikslas buvo istirti genominés selekcijos poveikj galvijy pieni-
néms ir sveikatingumo savybéms. Nustatytas Lietuvos pieniniy galvijy genominis
profilis ir jvertintas genominis potencialas pieningumo, baltymingumo, baltymy
kiekio, riebumo, riebaly kiekio, produktyvaus amziaus, somatiniy lasteliy skai-
¢iaus ir pieninés formos tkiniams pozZymiams papildo pasaulinés pieniniy gal-
vijy populiacijos genominés jvairovés duomenis. Genominés selekcijos metodas
leidzia jvertinti pieniniy galvijy genetinj potenciala, didina selekcijos tikslumg ir
intensyvumg. Nustacius kiekvienam galvijui genominj profilj, reitingavus galvijus
bandose pagal genominio profilio rezultatus atskiriems pozymiams bei jvairioms
pozymiy kombinacijoms, atrinkus auks$¢iausios genominés vertés galvijus ir nu-
macius pagal gautus rezultatus atskiros bandos ar veislés gerinimo kryptis, galima
prognozuoti genetinés pazangos, taikant genomine selekcija, ekonominj efekta.
Nustatytos sgsajos tarp pieno baltymy geny polimorfizmy ir akiniy savybiy geno-
miniy ver¢iy sudaro prielaidas, vykdant genomine selekcija pieno baltymingumo
didinimo kryptimi, kartu padidinti kapa kazeino, beta kazeino ir beta laktoglo-
bulino B alelio daznj ir BB genotipo karviy skaic¢iy populiacijoje. Galimybé atlik-
ti genomo tyrimg pieniniams galvijams ankstyvajame amzZiuje suteikia geneting
duomeny baze priimant daugelj veisimo, selekcijos ir rinkodaros sprendimy.

The aim of the research was to investigate the influence of genomic selection on
cattle dairy and health traits. The determined Lithuanian dairy cattle genomic
profile and the evaluated genomic potencial for milk yield, protein content, pro-
tein %, fat content, fat %, somatic cell count, dairy form and productive life traits
refill the data of world dairy cattle population genomic diversity. The genomic
selection method gives a possibility to evaluate the dairy cattle genomic poten-
tial, increases selection accuracy and intensity. While determining the dairy cattle
genomic profile for each animal, rating animals in herds according to genomic
profile results for separate traits and different traits combinations, selecting ani-
mals with the highest genomic scores and predicting, according to the results, sep-
arate breed or population genetic improvement trends, it is possible to prognose
the economic effect of genetic progress with application of the genomic selection
process. The determined associations between milk protein polymorphisms and
genomic values of productive traits, while carrying out genomic selection towards
increasing the milk protein content, increase the number of cattle with kappa ca-
sein, beta casein and beta lactoglobulin B allele and BB genotype in population.
The possibility to perform a genomic test early in animal life gives a perfect ge-
netic database for implementation of many breeding, selection and management
solutions.
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Kiekvienais metais didéja bioskaidziy atlieky srautai, susidarantys Zemés tkyje,
maisto pramonéje, nuoteky dumblo valymo jrenginiuose, miesto Zaliyjy atlieky
tvarkymo jmonése ir kitur. Kadangi 90 % atlieky, kurios galéty bati panaudotos
kaip antrinés zaliavos, patenka j savartynus, prarandami dideli kiekiai vertingy
medziagy ir energijos. Vienas placiausiai taikomy bioskaidziy atlieky utiliza-
vimo btdy yra jy kompostavimas ir naudojimas augaly tre$imui. Ilgalaikiais
tyrimai jrodyta, kad kompostai dél jy tresiamosios vertés gali pakeisti placiai
naudojamas mineralines tra$as. Tac¢iau komposty gamyboje pradéjus placiau
naudoti technogeninés atliekas, dirvozemis ir augalai gali bati ter§iami sun-
kiaisiais metalais, kurie yra ilgalaikiai tersalai ir natairaliai i§ dirvoZemio negali
pasisalinti. Masy Salyje moksliniy eksperimenty, susijusiy su séjomainoje au-
ginty Zemés tkio augaly tresimo vien bioskaidziy atlieky kompostais ir kartu su
mineralinémis trg$omis jtaka jy derliui, kokybei ir dirvozemiui, atlikta mazai.
Todél aktualu istirti, kokia jtaka skirtingi bioskaidziy atlieky kompostai daro
dirvozemiui bei Zemés tkio augalams.

Waste management causes numerous problems all over the world. Each year
the flows of biodegradable waste from agriculture, food industry, sludge pu-
rification installations and municipal green waste management units, etc. are
increasing. As 90% of the waste that could be used as secondary raw materials
enter the landfill, large volumes of valuable materials and energy are lost. One of
the most popular ways of utilising biodegradable waste is composting and using
composts for plant fertilisation. The main goals and essence of composting are
reduction of the amount of deposited waste in order to reduce the risks to hu-
man health and impact on the environmental pollution, production of useful
products and utilisation of them, as well as returning of organic waste and its
macro-elements accumulated during production or consumption into the cycle
of nature. In our country, little research has been done in terms of the impact of
fertilisation of plants in crop rotation with biodegradable waste compost alone,
as well as in combination with mineral fertilisers, on their yields, quality and
soil. Therefore, it is relevant to investigate the effect of different biodegradable
waste composts on soils and agricultural crops.
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BIOPREPARATY EFEKTYVUMAS ENERGIJOS SANAUDU IR CO, EMISIJU MAZINIMUI
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Zemés iikio sektorius yra vienas i§ pagrindiniy $iltnamio efekta sukelianiy
dujy iSmetimo Saltiniy, o Zemés dirbimas - viena i§ pagrindiniy technologi-
niy operacijy, didinanti kenksmingy dujy emisijas i aplinka, todél efektyvus
pasaulinio klimato at$ilimo mazinimas butinas didziausig poveikj daranéiose
technologiniy operacijy vietose. Auginant Zemés tikio augalus didelé dalis ener-
gijos sanaudy yra susijusios su zemés dirbimo sistema, kurioje brangiausia ir
energoimliausia technologiné operacija yra tradicinis gilus Zemés dirbimas. Tad
akivaizdi moksliné problema, kad kietas dirvos pavirsius, padengtas augaly lie-
kanomis, neigiamai veikia zemés dirbimo masiny darbo technologinj procesa,
atsparuma traukai, degaly ir energijos sunaudojimg, aplinkos tar$g. Vienas i§
svarbiausiy Zemdirbysteés tiksly yra mazinti energijos naudojima ir aplinkos tar-
$3. Misrios sudéties biopreparaty naudojimas pagal tiksline specialig agrotech-
nika keic¢ia dirvozemio fizines savybes, o tai leidzia sumazinti degaly sunaudo-
jima dirbant Zeme ir aplinkos tar$a. Taikant inovatyvy metodg augalininkystéje
galima sumazinti pasaulinj klimato atsilimg (kg CO, ekv.) ir taip prisidéti prie
Europos Sajungos aplinkos ir klimato politikos bei teisés akty jgyvendinimo,
atnaujinimo ir plétros sukuriant pridétine verte Europai. I$tirtas biopreparaty
efektyvumas dirvozemio savybéms, Zemés dirbimui nustatant jy poveikj seklaus
ir gilaus Zemés dirbimo masiny energiniams rodikliams, jvertinant efektyvuma
aplinkosauginiais, ekonominiais aspektais; moksliskai pagrjstas degaly sanaudy
ir CO, emisijy mazinimo biidas augalininkystéje panaudojant biopreparatus. Sis
budas, turintis jtakos aplinkos inZinerijos mokslo krypties naujy Ziniy gavimui,
uzpatentuotas Lietuvos Respublikos patenty biure. Pirmg kartg atlikti bioprepa-
raty poveikio Zemés dirbimui efektyvumo energiniai, aplinkosauginiai ir ekono-
miniai skai¢iavimai zieminiams kvie¢iams ir Zieminiams rapsams. Moksliniais
tyrimais jrodyta, kad biopreparaty naudojimas zemés tkyje gali bati orientuo-
tas ne vien tik j augaly apsaugg, atsparumga ligoms, tam tikry dirvoZemio mais-
tingyjy medziagy tvarkyma ir mikroorganizmy skatinimg, bet kartu ir j degaly
sgnaudy bei kenksmingy CO, dujy iSmetimo j aplinkg mazinimg, priklausomai
nuo dirvoZemio savybiy dinamikos ir kity parametry kitimo. Zinant, kad Zemés
dirbimas yra vienas sudétingiausiy ir daugiausiai darbo laiko ir energijos sanau-
dy reikalaujantis procesas, gauti tyrimy rezultatai sudaro Zemdirbiams naujas
galimybes mazinti degaly sanaudas ir auginamos zemés akio produkcijos savi-
kaina, taip pat mazinti Zemés dirbimo technologiniy procesy neigiama poveikj
aplinkai.

The agricultural sector is a major source of greenhouse gas emissions, and soil
cultivation is a key technological operation that increases harmful emissions
into the environment. Therefore, the most effective reduction in global warm-
ing (kg CO, eq) occurs over the most efficient locations. More energy costs are
linked to soil cultivation systems, and traditional soil cultivation is costly and
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requires high energy consumption. Therefore, one of the main goals of this
study is to reduce the main drawbacks of traditional soil cultivation - high
energy consumption and environmental pollution. In view of this, there is
a scientific problem that solid and soil surfaces covered with plant residues have
negative impacts on the work of tillage machines, traction resistance, fuel and
energy consumption, and environmental pollution. The main contributors to
total energy inputs are field operations and systems, which produce the highest
use of machinery, as diesel fuel energy inputs are used for conventional till-
age. Different environmental analyses show that agricultural activities are one
of the many local and global emission sources. The agricultural sector is facing
increasing public expectations regarding the global environmental impact. Soil
tillage is one of the most important, expensive and fuel-consuming processes
in crop production. Thus, the use of strategically mixed compositions replaces
the physical properties of soil and reduces fuel consumption during soil tillage
and environmental pollution. The application of an innovative method in crop
production can reduce the GWP (kg CO, eq) and contribute to the implementa-
tion, renewal and development of EU environmental and climate policies and
legislations, which would create the added value for Europe. The investigated
effectiveness of biopreparations on soil properties and soil tillage determines
energy indicators for shallow and deep soil tillage, and assesses the effectiveness
of biopreparation from environmental and economic aspects. For the first time,
the innovative biotechnological method was used based on the fact that the use
of biologically advanced formulations, according to the disclosed methodology
using the dynamics of soil properties, ensured the reduction in fuel consump-
tion and gas emissions and, therefore, the cost of land cultivation and environ-
mental pollution control. The use of biopreparations in agricultural practice not
only focuses on plant protection, resistance to diseases, management of certain
soil nutrients and promotion of microorganisms, but also the reduction in fuel
consumption and harmful gas emissions to the environment depending on
the soil dynamics and improvement of other indicators after treatment via bio-
preparations. For the strategic modelling of bio-effects according to the dynam-
ics of soil properties using biopreparations according to the desired goals (i.e.
reduction of fuel consumption and harmful emissions to the environment and
improvements in soil quality), a foundation of scientists, representative compa-
nies and farmers was created.
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Didéjantis energijos poreikis, senkantys iSkastinio kuro istekliai ir $iltnamio
efekty sukelian¢iy dujy emisijos skatina ieskoti alternatyviy energijos $altiniy.
Vykdant naujy C, energiniy augaly paieskas Europoje atkreiptas démesys j ryks-
ting sorg (Panicum virgatum L.). Ta¢iau duomeny apie $ios rasies genetiniy
istekliy aklimatizacija, produktyvumo potenciala, auginimo budus ir prieziaros
priemones Europos nemoralinéje zonoje triksta. Pagrindinis disertacijos darbo
tikslas — kompleksiskai jvertinti rykstinés soros biologinius pozymius ir tkiskai
naudingas savybes, nustatyti optimaly pjiciy rezima bei identifikuoti selekciniu
pozitriu vertingiausig geneting medziaga, galincig praplésti energetiniy auga-
ly jvairove, Europos nemoralinés zonos salygomis. ISkelti uzdaviniai: (1) istir-
ti rykstinés soros populiacijy morfologinius poZymius ir naudingas savybes;
(2) istirti pjaciy skaiciaus ir pjuciy laiko jtaka rykstinés soros produktyvumui
genetiniy kolekcijy augynuose bei pasélyje; (3) jvertinti pjuaciy skaic¢iaus ir pja-
¢iy laiko jtaka rykstinés soros biomasés cheminei sudéciai bei cheminés sudéties
komponenty pasiskirstymui augaly morfologiniy frakcijy biomaséje; (4) pagal
biologiniy pozymiy ir naudingy savybiy visuma atrinkti vertingiausius ryksti-
nés soros genetinius isteklius, tinkamus auginti Europos nemoralinéje zonoje.

The increase in global energy demand and the decrease in available fossil fu-
els as well as concern about the effects of greenhouse gasses on the global cli-
mate change push humanity towards the search for alternative energy sources.
Among the many alternative C, bioenergy crops, a notable attention has been
given to switchgrass (Panicum virgatum L.) which is described as a high bio-
mass-producing bunchgrass. Therefore little is known about its ability to adapt
to the local environmental conditions, productivity and crop management in
the Nemoral zone of Europe. The aim of the study is to evaluate switchgrass
phenotypic traits and economically important agro-biological characteristics,
to establish the optimal cutting management and to identify the most valuable
germplasm material for the cultivation in the European Nemoral zone. The ob-
jectives of the study are the following: 1) to evaluate the morphological traits
and economically important characteristics of switchgrass populations; 2) to
establish the effect of harvesting time and number on switchgrass biomass pro-
ductivity; 3) to establish the effect of harvesting time and number on the total
switchgrass biomass chemical composition and the chemical composition of
plant morphological organs; 4) to select the most valuable switchgrass geno-
types based on the complex of desirable phenotypic traits and economically im-
portant agrobiological characteristics.



Kronika « Chronicle Xxix

SVETIMKRASCIU LAPUOCIU KRUMU RUSIU PAPLITIMAS, KAITA IR POVEIKIS
MISKO FITOCENOZIU STRUKTURAI BEI RUSINEI SUDECIAI
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Paprastai invazinés ri$ies apibréZzimas vartojamas apibaidinant spar¢iai i$plitu-
sig nevieting ar introdukuotg rasj. Taciau ne kiekviena svetimkrasté ar inva-
ziné ridis daro neigiama poveikj aplinkai. Siame moksliniame darbe placiau
nagrinéjamos gausiausiai Lietuvos miSkuose paplitusios svetimkrastés lapuo-
¢iy trako radys, budingiausios misky ekosistemoms: juodauogis $eivamedis
(Sambucus nitra L.), raudonuogis Seivamedis (Sambucus racemosa L.), var-
piné medlieva (Amelanchier spicata [Lam.] K. Koch), §luotinis sausakriimis
(Sarothamnus scoparius L. Wimmer) ir vélyvoji ieva (Padus serotina [Ehrh.]
Agardh). Darbe atliktas biomasés ir gausumo metinés kaitos, dirvoZemio che-
miniy savybiy bei svetimkra$¢iy ir vietiniy kramy rasiy veiklos, ekologiniy ir
kity savybiy jvertinimas. Taip pat atliktas rasinés sudéties tyrimas lyginant su
salyginai nattraliy misky fitocenozémis. Gauti rezultatai leido padaryti svar-
big isvadg, kad ne visos svetimkrastés trako rasys kelia grésme vietiniy rasiy
iSnykimui, kai kurie kramai tik papildo rasine jvairove ir nedaro jokio reiks-
mingo poveikio ekosistemai. Vertinant svetimkras¢iy rasiy potencialy invazis-
kumg, reikia labai atsakingai jvertinti buveinés salygas ir augaly savybes, svar-
bias jy veiklai.

The definition of invasive species is generally used in describing a non-native
or introduced species which was spread rapidly. However, not all invasive
species have negative effects on the environment. In this research we investi-
gated alien deciduous shrub species that are most common and most widely
spread in Lithuanian forests: Sambucus nigra (L.), Sambucus racemosa (L.),
Amelanchier spicata ([Lam.] K. Koch), Sarothamnus scoparius (L. Wimmer)
and Padus serotina ([Ehrh.] Agardh). In the research, assessment of biomass
and annual change in abundance, soil chemical characteristics, functional traits
of non-native and native shrub species and environmental conditions was made.
Also, the species composition of phytocenoses with non-native shrub species in
comparison with semi natural forest phytocenoses was investigated. The results
of the dissertation thesis led to an important conclusion that in order to prevent
the further spread of these species habitat conditions, functional and biological
traits as well as the natural range or dispersal potential shall be assessed.
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Lietuvos mésinés galvijininkystés buklés ir mésiniy galvijy populiacijos
gerinimo problematika yra tipiné Ryty ir Vidurio Europos valstybéms ir
neatsiejama nuo mokslo pasiekimy diegimo praktiniame darbe. Mésiné
galvijininkysté Lietuvoje plétoti pradéta palyginti neseniai. Ja plétojant labai
truksta ziniy apie atskiry veisliy mésos produkcija ir mésos kokybe auginant
gyvulius Lietuvos pasary bazés saglygomis. Vykdant tolesne $akos plétrg aktualu
turéti labiausiai paplitusiy $alyje mésiniy veisliy galvijy populiacijy mésos
produkcijos ir mésos kokybés duomenis. Lietuvoje iki $iol nebuvo atliktas
mésiniy veisliy galvijy Lietuvos populiacijy mésos produkcijos palyginamasis
vertinimas. Disertaciniame darbe pirmg karta atliktas Lietuvos populiacijy
Sarolé, Limuziny, Aubraky, Simentaliy, Angusy ir Herefordy veisliy galvijy
mésiniy savybiy ir mésos kokybés palyginamasis jvertinimas. Atliktas $alyje
labiausiai paplitusiy mésiniy veisliy galvijy eksterjero, augimo spartos, pasary
sanaudy efektyvumo, skerdenos i$eigos ir kokybés, skerdenos klubo-§launies
dalies i8eigos ir morfologinés sudéties, mésos kokybés palyginamasis vertini-
mas. I$tirtas rysys tarp gyvuliy eksterjero, augimo spartos ir mésos produkci-
jos bei kokybés rodikliy. Nustatyti $iy veisliy augimo spartos ir daugelio mé-
sos produkcija bei kokybe apibadinanciy rodikliy koreliacijos koeficientai.
Disertacinio darbo tyrimy duomenys gali bati panaudoti parenkant mésiniy
galvijy veisles konkretaus akio salygomis, sudarant akio verslo plang, jie rei-
kalingi akininkams, tiekiantiems tiesiogiai mésa vartotojams, kai $ie pagei-
dauja tam tikros kokybés mésos, duomenys vertingi rengiant Sarolé, Limuziny,
Aubraky, Simentaliy, Angusy ir Herefordy veisliy selekcijos programas, gamy-
boje sprendziant konkrecius mésos produkcijos gerinimo klausimus. Gauti tyri-
my duomenys turés jtakos efektyvesniam mésiniy galvijy panaudojimui gami-
nant kokybigka ir konkurencingg galvijieng Lietuvoje.

Lithuanian beef cattle status and beef cattle population quality improvement
problems are typical of the eastern and central European countries and are in-
separable from implementation of scientific achievements in practical breeding
work. Beef cattle breeding started to develop in Lithuania relatively recently. And
lack of knowledge about meat production and quality rearing individual cattle
breeds under the conditions of the Lithuanian feed base is quite on a large scale.
For the further development of the branch it is necessary to have meat produc-
tion and quality data about the most popular beef cattle breeds in Lithuania.
There is no meat production comparative assessment of Lithuanian population
of beef cattle breeds carried out yet. For the first time, a comparative assess-
ment of the properties of meat and meat quality of cattle breeds of Lithuanian
Charolais, Limousine, Aubrac, Simental, Angus and Hereford populations was
performed in this dissertation. The comparative assessment of the exterior,
growth rate, feed efficiency, carcass yield and quality, carcass hip-thigh yield,
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morphological composition and meat quality of the most country’s prevalent
beef cattle breeds is performed. The relationship between the animal exterior
and growth rate and meat production and quality indicators was investigated.
The correlation coefficients of the growth rate of these breeds and the quality
of the meat production were determined. The dissertation research data can
be used for choosing beef cattle breeds in a particular farm economy, data are
needed for farmers who supply meat directly to consumers who want meat
of particular quality, these data are valuable for the preparation of Charolais,
Limousine, Aubrac, Simmental, Angus and Hereford breeding programs solving
specific issues for the improvement of meat production. The research provides
data for a more efficient use of beef cattle to produce high quality and competi-
tive beef cattle meat in Lithuania.
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Grudiniy Zemés tGkio augaly plotai nuimami savaeigiais javy kombainais, kuriy
pagrindinis mechanizmas yra kalimo aparatas, sudarytas i§ bagno ir jj gaubiancio
pobugnio.

Paruosiant javy kombainus kukurazy burbuoliy derliui nuimti, atliekami $ie
svarbiausi pakeitimai: killimo aparato pobagnis yra pakei¢iamas specialiu; nusta-
tomas racionalus tarpas tarp pobiignio skersiniy juosty ir kalimo btgno spragily.

JAV ir Vakary Europos valstybése kukurazai gradams nuimami, kai jy grady
drégnis sumazéja iki 18-25 %. Todél javy kombainai pritaikyti panasaus drégnio
kukuraizams nuimti, o drégny kukurtizy burbuoliy derliaus dorojimo procesai
néra giliau tyrinéti. Batina, detaliai i$nagrinéjus drégny kukurizy burbuoliy kali-
mo procesy, teikti pasitlymus kalimo aparato konstrukcijos tobulinimui.

Kuliant kukurazy burbuoles, kaip vienus i§ svarbiausiy kalimo aparato kons-
trukcijos parametry, galima jvardyti $iuos: pobiignio skersiniy juosty skaicius,
aukstis, plotis, darbinio pavir$iaus forma.

Kalimo procese pobugnio skersinés juostos tarnauja kaip atramos, j kurias,
veikiamos spragily, remiasi kukurazy burbuolés. Kalimo procese mazéja burbuo-
liy skersmuo, todél pobtgnio ilgio tarpas tarp bigno spragily ir pobignio skersi-
niy juosty taip pat turi mazéti.

Dalies javy kombainy pobtgniy darbinio pavir$iaus lanko linija sutampa su
apskritimo lanku. Todél pobiignio ilgio tarpas tarp biigno spragily ir pobignio
skersiniy juosty mazéja netolygiai. Pagaminus pobugnj, kurio darbinio pavir-
$iaus lanko linija yra artima Archimedo spiralés daliai, tarpo kitimas baty tolygiai
mazeéjantis, taciau jo jtaka kukurazy burbuoliy kilimo kokybiniams rodikliams
néra istirta. Atlikus literatiros $altiniy analize paaiskéjo, kad tyrimy, jvertinanciy
pobignio lanko ir jo skersiniy juosty darbinio pavirsiaus formos jtaka kukurazy
grady suzalojimui ir separacijai, stinga.

Fields of agricultural crops are harvested by combines, which have a threshing
machine inside that consists of a threshing cylinder and a concave.

In preparation of combines for harvesting corns, the main changes are the fol-
lowing: the concave of the threshing machine is replaced by a special one; the ra-
tional distance between cross bars and rasp bars is determined.

In the US and Western European countries, corns are threshed when their
grain moisture is reduced to 18-25%. Therefore, the combine harvesters are made
according to this type of grain moisture. Threshing of high moisture grains has no
detailed research. It is necessary to perform these researches and to provide sug-
gestions for the improvement of the threshing machine.

During harvesting of corns, the most important parameters of the threshing
machine design are the following: quantity of cross bars, their height, width and
form of the cross bar surface.

In the process of threshing, the cross bars serve as a pressing element. The dia-
meter of the corn starts to decrease as it passes the first cross bar. Such a condition
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leads to a conclusion that the distance between concave cross bars and rasp bars
should also decrease.

The arc of most concave surfaces combines with the circle arc. Such struc-
tural parameters cause an inconsistent decrease of the distance between
concave cross bars and rasp bars. By designing and producing a concave of
the Archimedes spiral form decreasing of the distance should be consistent.
The analysis of all the available sources shows that no proper research has been
performed.
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Siuolaikiné visuomené domisi sveika gyvensena, o sveika mityba yra neatsie-
jama jos dalis. Aktualu gaminti kokybiskus ir saugius vartotojy sveikatai mé-
sos gaminius, kuriuose naudojamos cheminés ir biologinés medziagos slopinty
rizikos veiksnius gamybos ir laikymo metu. Todél siekiama praturtinti mésos
gaminius kuo natiiralesnémis biologinémis ir cheminémis medziagomis, kurios
ne tik konservuoty produkty, mazinty jo riebalinés fazés oksidacija, bet ir su-
teikty vartotojui teigiama fiziologinj poveikj. Sioje disertacijoje aprasyty tyri-
my tikslas — jvertinti tiriamyjy cheminiy ir biologiniy medziagy, jy misiniy
antimikrobines ir antioksidacines savybes, pritaikyti jas gerinant mésos gami-
niy ir pusgaminiy sauga bei kokybe.

Darbo uzdaviniai:

1. Nustatyti pasirinkty cheminiy medziagy ir jy misiniy antioksidacines ir
antibakterines savybes difuzijos j agarag metodu in vitro.

2. Nustatyti pasirinkty cheminiy ir biologiniy medziagy ir jy misiniy jtakg
mésos pusgaminiy saugai ir kokybei: fizikiniams cheminiams, mikrobiologi-
niams rodikliams ir juslinéms savybéms po pagaminimo ir laikymo metu.

3. Nustatyti veiksmingy cheminiy ir biologiniy medziagy bei jy misiniy
jtaka mésos gaminiy saugai ir kokybei: fizikiniams cheminiams, mikrobiologi-
niams rodikliams, juslinéms savybéms jy laikymo metu.

4. Nustatyti tirty cheminiy medziagy ir jy misiniy funkcionaligsias savy-
bes - slopinantj poveikj organy taikiniy lasteliy kultiry proliferacijai ir apopto-
zei modelinése sistemose in vitro.

The modern society is interested in a healthy lifestyle, and a healthy diet is its
integral part. Therefore, nowadays it is relevant to produce high-quality and safe
meat products for consumer health where chemical and biological substances
are used to inhibit the risk factors during production and storage. This is the rea-
son why the aim is to enrich meat products with the most natural biological and
chemical substances that not only preserve the product and reduce the oxida-
tion of its fatty phase, but also at the same time give the consumer a positive
physiological effect. The aim of the studies described in this dissertation is to
assess the antimicrobial and antioxidant properties of the chemical and biologi-
cal substances and their mixtures as well as to adapt them to improve the safety
and quality of final meat products and preparations.

The objectives of the study were the following:

1. To estimate antioxidant and antibacterial properties of selected chemical
substances and their mixtures using the agar diffusion method in vitro.

2. To estimate the impact of selected chemical and biological substances
and their mixtures on the safety and quality of meat preparations: physical and
chemical, microbiological and sensory properties after production and during
storage.
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3.To estimate the impact of effective chemical and biological substances and
their mixtures on the safety and quality of meat products: physical and chemi-
cal, microbiological and sensory properties during storage.

4. To estimate the functional properties of the tested chemical substances and
their mixtures - inhibitory effects on target organ cell culture proliferation and
apoptosis in in vitro model systems.
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Hepatito E virusas (HEV) - vienas i§ penkiy pagrindiniy hepatotropiniy vi-
rusy (hepatito A, B, C ir D virusai), sukeliantis aminj hepatita, plintantis per
H,0 fekaliniu ir oraliniu badais nuo kity Zmoniy, nuo uzkrésto donoro per-
pilant kraujg ir transplantuojant organus bei zoonozinio perdavimo badu.
Kiaulés, Sernai, stirnos / elniai, triusiai, vienkupriai kupranugariai yra laiko-
mi pagrindiniais $io viruso rezervuarais, galinciais sukelti zoonozine infekci-
ja zmogui. Darbo tikslas — nustatyti HEV paplitima kiauliy ir laukiniy gyva-
ny populiacijose, taikant serologinius ir virusologinius Zymenis, bei atlikti
Lietuvoje vyraujanciy padermiy filogeneting analize. Gauti rezultatai jrodo,
kad potenciali zoonoziné viruso grésmé, jskaitant maisto granding, tiesioginj
kontakta su infekuotais gyvinais, visuomenés sveikatai galima, nes viruso
paplitimas tarp Lietuvos kiauliy, Serny ir stirny patvirtintas ir serologiniais
(buvusi infekcija), ir molekuliniais (esama infekcija) tyrimais. Gauta ORF2
348 baziy pory nukleotidy seky filogenetiné analizé jrodé, kad visos kiauliy ir
laukinés gyvinijos padermés priklauso 3 genotipui. Pirma karta Lietuvoje HEV
identifikuoti kiauliy ir laukiniy gyviny méginiuose jvertinti atvirojo skaitymo
rémelio (ORF)1 ir ORF2 genomo regionai. Taip pat ORF2 nukleotidy sekos,
gautos i§ Lietuvos stirny (Capreolus capreolus), atskleidé, kad 3i genotipo po-
tipis gali bati nustatomas $ios raisies gyvinams.

The hepatitis E virus (HEV) constitutes one of the five major human hepato-
tropic viruses along with the hepatitis A, B, C and D viruses. HEV is unique in
that among all known major hepatitis viruses, HEV is the only one with animal
reservoirs. Domestic pigs, wild boars, deer, rabbits, and dromedary camels com-
prise the predominant reservoirs of HEV genotypes capable of infecting hu-
mans. Virus is transmitted to humans via fecally contaminated water, food, en-
vironment, blood products and direct contact with animals and other humans.
The aim of this thesis was to assess the prevalence of HEV in Lithuanian pigs and
wildlife animal species using serological and molecular assays and to character-
ise circulating strains of HEV. The results obtained elucidate potential concerns
for zoonosis and food safety with respect to Lithuanian pigs, wild boars and roe
deer that were actively infected with HEV or displayed evidence of previous
infection. The phylogenetic analysis based on a 348-nucleotide-long region of
the HEV ORF2 showed that all obtained sequences detected in Lithuanian do-
mestic pigs and wildlife belonged to genotype 3. For the first time, HEV-specific
sets of primers targeting the ORF1 and ORF2 fragments of the HEV genome
were evaluated in domestic pigs and wild ungulate samples. Furthermore,
the ORF2 nucleotide sequences obtained from roe deer (Capreolus capreolus)
proved that HEV subtype 3i can be found in a novel host.
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Gauti nauji tyrimy duomenys parodo dirvozemiy, kuriuose buvo auginami skir-
tingi energinés paskirties Zoliniai augalai, svarbg aplinkos kokybei, suminés ir
labilios organinés anglies, suminio ir mineralinio azoto, fosforo ir kalio kitimui,
kai daugiametés Zolés buvo trestos biodujy gamybos substratu ir mineralinémis
trag$omis. Gauti tyrimy duomenys suteikia naujy Zziniy parenkant tinkamiausig
tre$ima paprastosioms $unazoléms, nendriniams dryzu¢iams ir nendriniams
erai¢inams.

Raktazodziai: dirvozemis, azotas, organiné anglis, labili anglis, daugiameciai
zoliniai energiniai augalai

The results obtained in the current study demonstrate the importance of the soil,
in which different herbaceous energy crops were grown, for the environmental
quality, variation of total and labile organic carbon, total and mineral nitrogen,
phosphorus and potassium in response to fertilization with mineral fertilizers and
digestate from a biogas plant. The findings of the study provide new knowledge
which will facilitate the choice of the most suitable fertilization strategy for cocks-
foot (Dactylis glomerata L.), tall fescue (Festuca arundinacea Schreb.) and reed
canary grass (Phalaris arundinacea L.).

Keywords: soil, nitrogen, organic carbon, labile carbon, perennial herbaceous
energy crops
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GRYBO FUSARIUM GRAMINEARUM ISPLITIMAS, CHEMOTIPU STRUKTURA,
PATOGENISKUMAS IR KONTROLE LIETUVOJE AUGINAMUOSE KVIECIUOSE

DISTRIBUTION OF FUSARIUM GRAMINEARUM FUNGI, STRUCTURE OF CHEMOTYPES,
PATHOGENICITY AND CONTROL IN WHEAT GROWN IN LITHUANIA
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Fusarium genties grybai ekonominiu poZidriu yra bene patys svarbiausi javy
fitopatogenai visame pasaulyje. Jie sukelia Zalingg javy ligg — varpy fuzario-
z¢, pasaknio ligas, kurios mazina javy derliy ir kokybe, uztersia gradus zmo-
niy ir gyviiny sveikatai pavojingais mikotoksinais. Su varpy fuzarioze siejama
E graminearum priklauso F graminearum rusiy kompleksui, kurj sudaro
maziausia 16 filogenetiskai skirtingy rasiy. Pagrindiniai mikotoksinai, kuriuos
gamina F. graminearum rusiy kompleksas ir kitos artimai susije rasys, tokios
kaip E culmorum, F. cerealis ir F. Pseudograminearum, yra B grupés tri-
chotecenai — deoksinivalenolis ir nivalenolis. Lietuvoje B grupés trichoteceny
producenty chemotipavimo tyrimai néra daryti. Neaptikta duomeny ir apie
nivalenolio produkcijg griduose. Fusarium gryby ir mikotoksiny tyrimai $a-
lies grady produkcijoje atlieckami apie 10 mety. Pastaraisiais metais pastébé-
tas ryskus F graminearum rasies i$plitimas, kuris lydimas deoksivalenolio ir
zearalenono toksiny koncentracijy padidéjimu graduose, ypa¢ vasariniuose
javuose. Nemazoje dalyje kvie¢iy deoksivalenolio tarsa virsija leidziamas nor-
mas. Fusarium rasims identifikuoti daugiausia naudoti klasikiniai metodai,
kurie yra gana riboti norint atskirti labai artimas, pavyzdziui, F. graminearum
komplekso rasis, be to, jie neleidzia atskirti tos pacios rasies skirtingy chemoti-
pu. Chemotipavimas leidzZia jvertinti B grupés trichotecenus gaminanciy izolia-
ty toksigeniskumg, lauko populiacijy struktarg ir, atsizvelgiant j aplinkiniuose
krastuose atliktus panasius tyrimus, prognozuoti pasikeitimus Fusarium gryby
populiacijose detaliau nei rasies lygmenyje, taip pat prognozuoti galimus ko-
kybinius ir kiekybinius gridy derliaus poky¢ius. Kadangi skirtingy chemotipy
izoliatai pasizymi skirtingu metaboliniu aktyvumu ir patogeniskumu, vyraujan-
¢iy chemotipiniy grupiy nustatymas leisty efektyviau naudoti augaly apsaugos
priemones ir apsaugoti gridus nuo mikotoksiny tarsos.

Pagrindinis $io darbo tikslas buvo istirti javy varpy fuzarioze sukeliancio
F graminearum patogeno i$plitima ir su B grupés trichoteceny biosinteze sie-
jamy F. graminearum chemotipy struktiirg Lietuvoje uzaugintuose kvie¢iuose,
jvertinti skirtingy F. graminearum chemotipy kamieny patogeniskuma kvie-
¢iams, morfologinius ir fenotipinius pozymius bei jautrumg fungicidams.

Fungi of the Fusarium genus are the most economically important phytopatho-
gens in crops worldwide. They cause the harmful cereal disease — fusarium head
blight which reduces crop yield and quality, thereby contaminating grains with
mycotoxins which are hazardous to human and animal health. F. graminearum,
which is associated with fusarium head blight, belongs to a E graminearum
species complex consisting of at least 16 different phylogenetic species. The main
mycotoxins produced by E graminearum and other closely related species such
as E culmorum, F. cerealis and F. pseudograminearum are the group B tri-
chothecenes - deoxynivalenol and nivalenol. Chemotyping studies on group
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B trichothecenes producers have not been performed in Lithuania until now.
There was no data available on the production of NIV in cereals. Fungi of genus
Fusarium and mycotoxin studies in Lithuanian cereal production were carried
out for about 10 years. Recently, a pronounced spread of F. graminearum spe-
cies which was accompanied by an increase in concentrations of deoxynivalenol
and zearalenone toxins in grains, especially in spring cereals, has been observed.
In a large part of wheat deoxynivalenol contents exceeded the permitted lim-
its. The use of classical methods for the identification of Fusarium species was
quite limited seeking to differentiate very closely, for example, the species of
F. graminearum complex, and, moreover, did not allow one to distinct different
chemotypes of the same species. Chemotyping allows assessment of the toxicity
of trichothecene isolates and the structure of outdoor populations. With regard
to similar researches in the neighbouring countries, chemotyping allows predic-
tion of changes in Fusarium fungi populations in more detail rather than only
a species level, and at the same time to provide potential qualitative and quanti-
tative changes in grain yields. As the isolates of different chemotypes exhibited
a diverse metabolic activity and pathogenicity, the identification of predomi-
nant chemotypes would allow a more effective use of crop protection measures
and prevention of grain contamination with mycotoxins.

The aim of the research was to determine the distribution of fusarium head
blight causing pathogen - F graminearum and the structure of F. gramine-
arum chemotypes in the wheat grown in Lithuania, as well as to assess the path-
ogenicity, morphological and phenotypic characteristics and sensitivity of dif-
ferent strains of F. graminearum chemotypes to fungicides.
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BIOTECHNOLOGINIAI SPRENDIMAI TVARIU IR SAUGIU AUGALINIU BALTYMU
ISGAVIMUI TAIKANT BEATLIEKINES IR MAZAATLIEKINES GAMYBOS
TECHNOLOGIJAS

BIOTECHNOLOGICAL SOLUTIONS FOR PREPARATION OF SUSTAINABLE AND
SAFE PLANT PROTEINS THROUGH THE USE OF LOW-WASTE AND/OR NON-WASTE
TECHNOLOGIES

Vytauté Sakiené Disertacijos tikslas — atlikti i$samig Lietuvoje naujai i$vesty lubiny veisliy sékly
cheminés sudéties analize ir, naudojant biotechnologinius sprendimus neluksten-
Mokslo kryptis ty sékly (beatliekiné technologija) ir baltymy izoliaty / koncentraty (maZaatlieki-
Zootechnika (03A) né technologija) apdorojimui, sukurti didesnés vertés, tvarias ir saugias augaliniy
baltymy Zaliavas / produktus. Nustatyta, kad naujai i$vesty lubiny veisliy (‘Vilciai,
Mokslinis vadovas “Vilnia? ir hibridy linijy Nr. 1072, 1734, 1700, 1701, 1800 ir 1702) séklos yra tinkama

prof. dr. Hena Bartkiené zaliava baltymingy Zaliavy / produkty gamybai, o reik§mingos jtakos sékly cheminei

sudéciai turi lubiny veislés (p < 0,0001). Fermentacija pieno ragsties bakterijomis
(PRB) sumazina tripsino inhibitoriy aktyvumga ir padidina baltymy virskinamuma
in vitro lubiny sékly Zaliavoje. Technologiniy veiksniy jtaka bendram fenoliniy

Disertacija parengta
LSMU Veterinarijos akademija

Disertacija apginta junginiy kiekiui ir genisteino kiekiui bei antioksidacinéms lubiny sékly ir jy balty-
LSMU Veterinarijos akademija my izoliaty / koncentraty savybéms kito priklausomai nuo taikytos technologijos.

Baltymy kiekiui lubiny izoliatuose / koncentratuose reik$mingos jtakos turi lubiny
Gynimo data veislé, fermentacijos technologija, fermentacijai naudotos PRB ir analizuoty veiksniy
2018 m. rugséjo 7 d. saveika (p < 0,0001). Mikrobiné hidrolizé yra tinkama priemoné lubiny sékly bal-

tymy molekulinés masés ir aminoragsciy profilio biomodifikavimui. Apibendrinant
galima teigti, kad lubiny sékly baltymy izoliavimo / koncentravimo procesas gali
bati taikomas aukstos biologinés vertés saugiy zaliavy / produkty gamybai.

The aim of dissertation was to evaluate a detailed chemical composition of the lu-
pine seed varieties bred newly and locally; and to develop high-value, sustainable
and safe plant protein stock/products by applying the biotechnological treatment
for whole seed (non-waste technology) and protein isolates/concentrates (low-
waste technology). The analysed newly bred lupine seed varieties (Vil¢iai, Vilniai
and hybrid lines Nos. 1072, 1734, 1700, 1701, 1800 and 1702) are useful material for
the preparation of the high value stock/products, and the lupine variety has a signifi-
cant influence on the chemical composition of seeds (p < 0.0001). The fermentation
with lactic acid bacteria (LAB) is a usefull technology for reducing trypsin inhibitors
activity and increasing lupine seeds protein digestibility in vitro. The influence of
technological factors on the changes of the total phenolics and genistein content
as well as on the antioxidant properties of the lupine seeds wholemeal and protein
isolates/concentrates has varied according to the technology used. Lupine variety,
fermentation technology, LAB used for fermentation and interaction of analysed
factors (p < 0.0001) have a significant influence on the protein content in isolates/
concentrates. Microbial hydrolysis is a suitable technology for both the lupine seeds
protein molecular weight and amino acids profile biomodification. Finally, the lu-
pine seeds protein isolation/concentration process can be used for the preparation
of high biological value and safe stock/products.
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ZOLYNU POZEMINE BIOMASE IR ORGANINES ANGLIES SANKAUPOS SKIRTINGO

RELJEFO EKOSISTEMOSE

GRASSLAND BELOWGROUND BIOMASS AND ORGANIC CARBON ACCUMULATION IN
DIFFERENT TERRAIN ECOSYSTEMS

Donata Tomchuk
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Ilgalaikiy ir trumpalaikiy Zolyny teikiama nauda yra jvairiapusé: dirvozemio
turtinimas organinémis medziagomis, ekosistemos stabilizavimas ir teigiamos
mikroorganizmy veiklos skatinimas rizosferoje, dirvozemio derlingumo didini-
mas ir jo fizikiniy bei agrocheminiy savybiy gerinimas. Auginant daugiametes
zoles, tinkamai parinkus daugiameciy Zoliy rasis ir jy naudojimg galima atsta-
tyti dirvozemio derlingumg gausinant sukaupiamos organinés medziagos kiekj,
taip pat uztikrinant ilgalaikj didelj Zolyno produktyvumga. Disertaciniame darbe
i$samiai i$nagrinéti trumpalaikiy ir ilgalaikiy Zolyny $akny vystymosi ypatumai
bei organinés anglies kaupimosi dirvozemyje désningumai riig§¢iame lengvo
priemolio nepasotintojo balk§vazemio dirvozemyje lygumoje ir eroduotame
nepasotintojo balk§vazemio dirvozemyje kalvotame reljefe, kompleksiskai jver-
tinta Zolyny fitomasés, dirvozemio biologiniy, fizikiniy ir cheminiy rodikliy
tarpusavio saveika skirtingos gamtinés ir antropogeninés aplinkos salygomis.

Raktazodziai: pozeminé biomasé, Saknys, dirvoZemio organinés anglies
sankaupos

The benefits of temporary and permanent grasslands are diverse: soil enrich-
ment with organic matter, stabilisation of the ecosystem and promotion of mi-
cro-organisms in the rhizosphere, improvement of soil physical and agrochemi-
cal properties and increase of soil fertility. Perennial grasses, with the proper
selection of species and their usage, are able to restore the soil fertility by in-
creasing the accumulated organic matter content, while simultaneously pro-
viding high grassland productivity. The studies in this dissertation work cover
the peculiarities of development of temporary and permanent grassland roots
and the regularities of organic carbon accumulation in the soil under the acidic
light loam dystric albeluvisol in level terrain and eroded dystric albeluvisol in
hilly terrain. The interactions between grassland phythomass, soil biological,
physical and chemical indicators have been evaluated in a complex way in dif-
ferent natural and anthropogenic environments.

Keywords: belowground biomass, roots, soil organic carbon accumulation
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ZEMES UKIO PASKIRTIES BIOSKAIDUS POLIMERINIAI KOMPOZITAI IS ORGANINIU
IR NEORGANINIU GAMYBOS LIEKANU

BIODEGRADABLE POLYMER COMPOSITES FROM ORGANIC AND INORGANIC
INDUSTRIAL RESIDUES FOR AGRICULTURAL APPLICATIONS

Jolanta Treinyté
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Disertacijoje iSanalizuotos gamybos liekany (galvijy ragy drozliy, fosfogipso,
pusies zievés ir spygliy, rapsy i$spaudy ir Zalio glicerolio) panaudojimo gali-
mybés i§gaunant zemés tkio paskirties polimerinius biokompozitus. Nustatyta,
kad dél daugumos $iy liekany sudétyje esancio azoto, fosforo junginiy, jos gali
atlikti ne tik polimery uzpildy, kuriais biokompozituose pakei¢iama dalis po-
limero, funkcijg, taip mazinant sunaudojamo polimero kiekj, bet ir suteikti
gaminiams papildomy naudingy savybiy. Panaudojant kaip risiklj bioskaidy
polimerg polivinilo alkoholj ir gamybos metu susidarancias liekanas sukurti
biokompozitai. I§ jy i8lietos plévelés ir iStirtos jy mechaninés, viskoelastinés,
sorbcinés savybés. Biokompozitai su rapsy i$spaudy, ragy milty, fosfogipso ar
ju midiniy uzpildais panaudoti mineraliniy trady granuléms padengti. Istirtos
jais dengty trasy granuliy savybés, atlikti vegetaciniai bandymai tresiant jomis
pomidory daigus. Biokompozitai su ragy milty uzpildu panaudoti muléiavimo
pléveléms ant substrato paviriaus sudaryti. Nustatyta, kad $ios dangos sulétina
vandens i$garavimo greitj i§ substrato 26-33 %, sumazina piktzoliy daiguma
bei padidina mikrobiologinj dirvozemio aktyvumg. I§ biokompozity, kuriuose
kaip uzpildas panaudoti pusies Zievés miltai, pagaminti indeliai, skirti augalams
auginti. I$tirtos $iy indeliy eksploatacinés savybés bei atlikti vegetaciniai bandy-
mai auginant juose serencius. Nustatyta, kad vandens i§garavimo greitis per bio-
kompozito indeliy sieneles 45 % mazesnis, substrato temperatara juose 3-4 °C
aukstesné, palyginti su durpiniais indeliais. Augalai, auginti biokompozito inde-
livose, turi geriau i§vystyta $akny sistema, nei auginti durpiniuose indeliuose.

In this work the applicability of production residues, i.e. cattle horn shavings,
phosphogypsum, pine bark and needles, rapeseed cake and crude glycerol for
the preparation of polymer biocomposites for the agricultural applications was
estimated. It was established that many residual products contain derivatives
of nitrogen, phosphorus and other substances which can be serve as nutrients
for plants. For this reason, they can serve not only as fillers of biocomposites,
which enable a decrease of the amount polymer required, but also as compo-
nents providing other useful properties to the products. Biocomposites are de-
veloped using biodegradable polymer poly(vinyl alcohol) as a binder and meals
of different residual products as the fillers. The films of the biocomposites were
casted and their mechanical, viscoelastic and sorption properties were studied.
Biocomposites containing meals of rape seed cake, horn meal, phosphogyp-
sum or their mixtures as the fillers were used for coating of granules of min-
eral fertilizers. The properties of the fertilizers granules of which were coated
with the biocomposite films were studied and tested in the cultivation of tomato
sprouts. Biocomposites containing horn meal as the filler were used for the for-
mation of mulch films on the surface of growing substrate. It was established
that the mulch coatings prepared from the developed biocomposites decreased
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the rate of evaporation of water from the substrate by 26-33% and the viability
of weeds and increased the microbiological activity of soil. The films of the bio-
composites filled with the pine bark meal were used for the fabrication of pots
intended for cultivation of plants. Properties of the pots were studied and they
were tested in the cultivation of Tagetes Tatula L.t was established that the rate
of evaporation of water through the walls of the biocomposite pots was by 45%
lower and the temperature of substrate in the biocomposite pots was by 3-4°C
higher as compared with the corresponding characteristics of peat pots. Plants
cultivated in the biocomposite pots had better developed root systems as com-
pared to those cultivated in peat pots.
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METABOLITU IR MINERALINIU ELEMENTU VALDYMO BRASSICACEAE DAIGINIUOSE
FOTOFIZIOLOGINIAI ASPEKTAI

THE PHOTOPHYSIOLOGICAL ASPECTS FOR THE MANAGEMENT OF METABOLITES
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Darbo tikslas — jvertinti §viesa emituojanciy diody (angl. light-emitting diodes,
LED) ap$vietimo parametry (spektro, fotony srauto tankio, impulsinés $viesos
daznio ir fotoperiodo) efektus Brassicaceae $eimos daiginiy augimo ir vidinés
kokybés rodikliams kontroliuojamos aplinkos salygomis. Daiginiai (angl. mi-
crogreens) — jvairiy darzoviy Zelmenys, vartojami maistui 7-10-3 diena po séjos,
issiskleidus skil¢ialapiams ar besiformuojant pirmam tikram lapeliui. Jauni
augalai reiklas $viesos kokybei, todél optimalaus ap$vietimo parinkimas - vie-
nas svarbiausiy veiksniy, uZtikrinanciy normaly augaly augima bei metaboliz-
mo procesus, lemiancius jy maistine verte. Naudojant originalios konstrukcijos
LED $viestuvus uzdarose kontroliuojamo klimato kamerose, jvertinta jvairaus
augimo tarpsnio Brassicaceae lapiniy darZoviy maistiné verté, atlikti $viesos
intensyvumo, fotoperiodo, spektro (mélynos, raudonos, tolimos raudonos LED
bei jy deriniy su papildomais zaliais, geltonais ir UV-A LED), impulsinés $viesos
dazniy efekty daiginiams tyrimai. Siuolaikiniais analitiniais metodais (UHPLC,
spektrometrijos ir kt.) jvertinti pirminiy ir antriniy metabolity bei minerali-
niy elementy kiekiai daiginiuose. Tyrimy rezultatai atskleidé, kad Brassicaceae
$eimos daiginiai kaupia maziau metabolity ir mineraliniy elementy nei mazieji
zalumynai ir techninés brandos augalai. Daiginiuose antioksidaciniy savybiy
turinéiy bei kity metabolity, mikro- ir makroelementy kaupimasi skatina in-
tensyvesnis, ilgesnio fotoperiodo ir platesnio spektro LED ap$vietimas. Kei¢iant
ap$vietimo spektra galima pasiekti tam tikry metabolity kiekio didéjimo jvairiy
radiy daiginiuose: zalia 520 nm LED $viesa lemia didesnius mineraliniy ele-
menty, karotenoidy kiekius, oranziné 622 nm LED $viesa — a-tokoferolio kiekj,
UV-A 390 nm spinduliuoté - didesnius sacharidy, karotenoidy ir askorbo rags-
ties kiekius. Pirma karta pasaulyje nustatyta, kaip jprasty HPS lempy apsvieti-
mga papildant tam tikro bangos ilgio ir daznio impulsine LED $viesa uzauginti
aukstos maistinés vertés daiginius.

The study aimed to evaluate the effects of LED lighting parameters (spectra,
photosynthetic photon flux density, pulsed light frequency and photoperiod)
on growth and internal quality parameters of Brassicaceae family microgreens
under controlled environmental conditions. Microgreens are immature greens
grown from seeds of vegetables, herbs or grains, used for food on 7-10 days after
sowing when cotyledons or the first true leaves emerged. Young plants demand
for light quality, therefore selection of the optimal light parameters is one
of key factors in ensuring normal plant growth and metabolism, which
determine their nutritional value. The nutritional value of various growth
stages Brassicaceae leafy greens was evaluated, and the experiments of
light intensity, photoperiod, spectra (blue, red and far red LED with sup-
plemental green, yellow, orange and UV-A LEDs) and pulsed light fre-
quency were performed by using the original construction of LED lamps
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in controlled environment growth chambers. It was determined that mi-
crogreens of the Brassicaceae family accumulate lower contents of metabolites
and mineral elements than baby-leaf and technical maturity plants. The accu-
mulation of anti-oxidative properties and other metabolites, as well as macro-
and microelements, is stimulated by a more intensive, longer photoperiod and
broader spectra LED lighting. The incensement of certain metabolites in micro-
greens can be achieved by changing light spectra: green 520 nm LED light leads
to higher contents of mineral elements and carotenoids, orange 622 nm LED
light to a-tocopherol, and UV-A 390 LED irradiation promotes the accumula-
tion of saccharides, carotenoids and ascorbic acid. For the first time in the world,
it was determined how to supplement a pulsed LED light to conventional HPS
lamp lighting seeking to produce high nutritional value microgreens.
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TECHNOLOGINIU PRIEMONIU IR BIOLOGINIU VEIKSNIU INTENSYVIUOSE OBELU
(MALUS x DOMESTICA BORKH.) SODUOSE ITAKA VAISIU KOKYBEI
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TECHNOLOGIES AND BIOLOGICAL FACTORS ON FRUIT QUALITY IN INTENSIVE
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Jonas Viskelis

Mokslo kryptis
Agronomija (01A)

Mokslinis vadovas
dr. Darius Kviklys

Disertacija parengta
Lietuvos agrariniy ir misky moksly centras

Disertacija apginta
Aleksandro Stulginskio universitetas

Gynimo data
2018 m. birzelio 22 d.

Darbo tikslas — jvertinti technologiniy sodo prieZitros priemoniy, vaisiy
augimo vietos vainike ir geografinés vaismedziy augimo vietos jtakg naminés
obels (Malus x domestica Borkh.) vaisiy bioaktyviyjy junginiy sintezei, fiziko-
cheminiams ir fiziologiniams rodikliams. Technologiniy ir biologiniy elementy
kompleksas soduose - poskiepiai, veislés, poskiepiy ir jskiepiy deriniai, sodo
konstrukcijos, deréjimo, vaisiy krivio ir produktyvumo kontrolé - lemia vais-
medziy deréjimo pradzig ir pastovuma, derliaus dydj ir vaisiy kokybe. Nustatyta,
kad netinkamas technologiniy priemoniy priziarint soda taikymas, nepalankas
gamtiniai ar antropogeniniai veiksniai gali sukelti stresing vaismedziy btiseng
ir turéti lemiamga jtakg galutiniams sodo produktyvumo rodikliams, vaisiy ko-
kybei ir maistinei vertei. Naujais aspektais jvertintos pagrindinés technologinés
priemonés $iuolaikiniuose intensyviuose obely soduose — sodinimo sistemos,
derliaus normavimas, vaismedziy augumo reguliavimas — yra labai svarbios
verslinei sodininkystei. Pirma karta kompleksiskai jvertinta vaisiy kravio, vais-
medziy augumo ir konkurencinés jtampos reguliavimo bei vaisiy augimo vietos
vainike jtaka vaisiy vidinés kokybés rodikliy rai$kai. Prapléstas antriniy me-
tabolity tyrimy spektras obuoliuose — pirma karta taikant technologines sodo
prieZidros priemones nustatyti triterpeniniy junginiy kaupimosi désningumai.
Taip pat pirma kartg jvertinta geografinés vaismedziy augimo vietos jtaka vai-
siy kokybés parametrams ir bioaktyviyjy junginiy kaupimuisi obels vaisiuose.
Kompleksiskai jvertinus sody prieziiros technologiniy priemoniy ir biologiniy
veiksniy jtaka jvairiy obels vaisiy kokybés rodikliy pokyciams, nustatyta, kad
stabiliausia yra vaisiy cheminé sudétis. Didziausi kiekybiniai ir kokybiniai po-
ky¢iai, taikant jvairias technologines priemones, nustatyti ityrus bioaktyviuo-
sius junginius.

This study set out to evaluate the impact of orchard management technolo-
gies, fruit growth location in the canopy and geographical apple-tree location
on the synthesis of bioactive compounds, physico-chemical and physiologi-
cal parameters of domestic apple (Malus x domestica Borkh.). A complex of
technological and biological factors in orchards, including rootstocks, cultivars,
rootstock-cultivar combinations, orchard design, growth, crop load and pro-
ductivity control, determines the beginning and stability of fruit-tree growth
and development, fruit yield and quality. It has been found that the inappro-
priate use of individual orchard management technologies, disturbances due
to natural or anthropogenic factors can cause stress in a fruit-tree and have
a decisive influence on the final orchard productivity indicators, fruit quality
and nutritional value. The study evaluated the new aspects of the main man-
agement technologies used in modern intensive apple orchards - planting sys-
tems, crop rationing, control of apple-tree growth, which are very important in
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commercial horticulture. This is the first study to undertake a complex evalua-
tion of the effects of apple-tree crop load, planting distance, growth control and
fruit location in the canopy on the internal quality indices of fruit. The study has
extended the research spectrum of secondary metabolites in apples. For the first
time, the regularities of triterpenic compounds accumulation in response to
various orchard management technologies were determined. Also, the present
research explored, for the first time, the influence of geographical apple-tree
growth location on the fruit quality and accumulation of bioactive compounds
in apples. A complex evaluation of the effects of orchard management technolo-
gies and biological factors on the changes in apple fruit quality indicators re-
vealed the fruit chemical composition to be the most stable one. The application
of various orchard management technologies resulted in the most significant
quantitative and qualitative changes in bioactive compounds.
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Campylobacter spp. yra viena dazniausiy bakterinio Zmoniy gastroenterito
priezas¢iy pasaulyje, o daugiau nei 90 proc. atvejy Zmoniy kampilobakterioze
sukelia C. jejuni radis. Pagrindiniu su maistu susijusios kampilobakteriozes
$altiniu laikoma naminiy pauksciy ir ypa¢ broileriy mésa. Tiesa, $iuo metu
néra efektyviy priemoniy, uZtikrinanciy, kad broileriy pulkuose nebity
kampilobakterijy, todél po skerdimo gaunama kampilobakterijomis uzkrés-
ta broileriy mésa. Batina ieskoti naujy veiksmingy priemoniy, mazinanciy
paukstienos uzkréstumg kampilobakterijomis, kad bty sumazinta zmoniy
kampilobakteriozés atvejy. Sioje disertacijoje aprasyty tyrimy tikslas — jvertinti
jvairiy kontrolés priemoniy efektyvuma siekiant i$vengti C. jejuni bakterijy ant
paukstienos produkty ir salycio pavir$iy, taip mazinant rizika susirgti kampilo-
bakterioze.

Uzdaviniai:

1. Parinkti efektyviausius biologiskai aktyvius junginius nuo C. jejuni bakte-
rijy ir i$tirti jy antimikrobinj poveikj paukstienos produktams.

2. Palyginti gamyboje naudojamo marinato ir natdraliy marinaty su pries-
koniais antimikrobinj poveikj nuo C. jejuni bakterijy paukstienos produkto
galiojimo laikotarpiu.

3. Ivertinti bakterijy rasiy, kurios veikia antagonistiskai kitas bakterijas, ge-
béjimag sumazinti C. jejuni bakterijy kiekj paukstienos produktuose, supakuo-
tuose modifikuotoje atmosferoje.

4. Ivertinti deimanto tipo anglies (DTA) su jterptomis Ag nanodalelémis ir
sidabru dengty pavir$iy gebéjimg sumazinti rizikg susirgti kampilobakterioze.

Campylobacter spp. is one of the most prevalent causes of bacterial human
gastroenteritis worldwide with C. jejuni species being the most common cause
(>90%) of human infection. Poultry, especially broiler meat, is considered to be
the main food-related source of human campylobacteriosis. Currently there are
no effective measures to ensure that broiler flocks are free from campylobacters
and broiler meat contaminated with campylobacters is obtained after slaughter.
Therefore, it is necessary to look for new effective measures to reduce campylo-
bacter numbers in meat and thus reduce the incidence of Campylobacter infec-
tion in humans. The aim of this study was to evaluate different control measures
against C. jejuni on poultry products and contact surfaces with a purpose of
reducing the risk to acquire campylobacteriosis.

The objectives of the study were:

1. To select bioactive compounds, most effective against C. jejuni, and to
evaluate their antimicrobial effect on poultry product.



Kronika « Chronicle xlix

2. To compare the antimicrobial effect of commercial marinade and natural
marinades with spices against C. jejuni during the shelf-life of the poultry pro-
duct.

3. To determine the ability of bacterial species, expressing antagonistic ac-
tivity against other bacteria, to reduce C. jejuni numbers on the poultry product
packed under the modified atmosphere.

4. To evaluate the potential of DLC (diamond like carbon) based Ag nano-
particles and silver layers to reduce the risk of acquiring campylobacteriosis.
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Kukurazai (Zea mays L.) yra vieni i$ svarbiausiy augaly pasaulyje, ta¢iau trum-
pas augimo sezonas, vésis orai ir periodiskai pasitaikancios sausros vis dar ri-
boja $iy labai produktyviy augaly plétrag nemoralingje klimato zonoje. Siekiant
iStirti kukurtzy grady derliaus formavimosi ypatumus ir jvertinti temperataros
bei vandens streso poveikj buvo derinami du skirtingi tyrimo metodai: lauko
eksperimento ir modeliavimo. Sis darbas, atliktas per doktorantiros studijas,
padéjo kiekybiskai jvertinti kukurazy derliaus potencialg ir jo mazéjima dél ne-
palankiy aplinkos salygy. Tyrime naudojome du skirtingos komplektacijos mo-
delius: AquaCrop, kuris yra ganétinai paprastas, todél dazniausiai yra taikomas
sprendziant jvairias praktines problemas, ir AgroC, kuris daugiausia taikomas
siekiant geriau suprasti sistemos augalas—dirvoZemis-vanduo désningumus.

Siekiant optimizuoti kukurazy, auginamy gridams, mityba azotu lauko eks-
perimentuose buvo jvertintas jvairiy granuliuoty organiniy trasy, zaliyjy atlieky
komposto ir jy derinio su mineralinémis tragSomis jtaka derliaus formavimuisi
bei $iy priemoniy efektyvumas. Taip pat buvo patikrintos ir pasidlytos priemo-
nés, skirtos gradams auginamy kukurazy mitybos azotu biklei stebéti. I$ban-
dyti augaly mitybos indekso ir dirvozemio mineralinio azoto indikatoriai, kurie
leido patikimai jvertinti mitybos azotu bukle. Gauti darbo rezultatai papildo
mokslo zinias ir padés optimizuoti kukurazy auginimo technologijas.

Maize (Zea mays L.) is one of the most important plants in the world, however,
short growing seasons, cold weather and periodic droughts are still limiting
the development of these highly productive plants in the nemoral climate zone.
In order to research the peculiarities of maize yield formation and to evalu-
ate the effect of temperature and water stresses, two different methods of re-
search - field experiment and modelling — have been combined. This research,
which was carried out during the doctoral studies, served to quantify the poten-
tial yield of maize and its decrease due to unfavourable environmental condi-
tions. In the study we used two models of different complexity: AquaCrop, which
is rather simple and therefore it is commonly used in solving various practi-
cal issues, and AgoC, which is mainly used to better understand the pattern of
the system plant-soil-water. In order to optimize maize for grain N nutrition,
the effect of different pelleted fertilizers, green waste compost and their com-
bination with mineral fertilizers on yield formation as well as their efficiency
have been assessed in field experiments. Some measures to monitor N nutrition
and N status of maize for grain have been tested and proposed. The indices of
the plant nutrition index and soil mineral nitrogen content, which allowed us to
reliably assess the N status, have been tested. The received results complement
the scientific knowledge and will help to optimize the technologies of maize
growing.



