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Pagarinés pupos (Vicia faba Linnaeus) yra svarbus pupiniai augalai zemeés akio
kultiry struktaroje. Pasarinés pupos naudojamos ne tik kaip zalioji trasa, bet ir
kaip baltymingas pasaras ar maisto produktas. Juostuotasis sitonas (Sitona linea-
tus) yra svarbus zirniy ir pasariniy pupy kenkéjas daugelyje vidutinio klimato re-
giony, jskaitant Europa. Pupiniai amarai (Aphis fabae) yra vieni svarbiausiy pupy
kenkeéjy. Jy gausios populiacijos smarkiai pazeidzia augalus, netenkama derliaus.
Lietuvoje pupiniai gradinukai (Bruchus rufimanus) buvo atsitiktinis kenkéjas,
taciau pastaruoju metu (nuo 2014 m.) pasariniy pupy plotui iSaugus pupiniai
gradinukai nuolat aptinkami pasariniy pupy laukuose. Tyrimo tikslas — nustatyti
kenkeéjy dabartine bukle padarinése pupose ir jvertinti jy isplitima, Zalinguma bei
efektyviausias kontrolés priemones. Remiantis keleriy mety tyrimy rezultatais,
pasarinése pupose plito trijy rasiy kenkéjai: pupiniai amarai, juostuotieji sitonai
ir pupiniai gradinukai. A. fabae paplitimas varijavo priklausomai nuo sezono ir
veislés; dél $io kenkéjo vidutinis grady derlius sumazéjo 0,21 t ha™'. Pur§kimas
nuo A. fabae pagal vieting Zalingumo riba esmingai sumazino amary gausuma ir
padidino grudy derliy, palyginti su neapdorotu kontroliniu variantu, ir $io purs-
kimo veiksmingumas buvo panasus j visi$kos kontrolés. S. lineatus migracija
laukus sutapo su pupy ankstyvojo augimo tarpsniais, kai daigai stiebiasi j dirvos
pavirsiy (BBCH 08) ir kai prasikala dirvos pavirsiuje (BBCH 09). Suaugéliy gausu-
mo pikas buvos pasiektas, kai beveik visos ankstys buvo badingo ilgio (BBCH 79)
ir visi$kos brandos (BBCH 89). Esant dideliam S. lineatus suaugéliy gausumui (18
vabaly m?), insekticidus panaudojus pagal vietinj zalingumo slenkstj, nustatyta
esmingai maziau lapy i$karpy ir reik§mingai sumazéjo pazeisty gumbeliy skai-
¢ius, palyginti su ankstyvuoju purskimu (BBCH 08). B. rufimanus j augalo Seimi-
ninko laukus pradéjo migruoti ankstyvuoju lapy vystymosi tarpsniu (BBCH 14).
Visais tyrimy metais suaugéliy gausumas palaipsniui didéjo ir Zydéjimo tarpsniu
pasiekeé pika. Augalui $eimininkui destruktyviausias buvo B. rufimanus — per tris
sezonus gridy vidutinis derlius sumazéjo 39 %, pazeisty griidy kiekis buvo nuo
54,3 iki 92,1 %. B. rufimanus paZeisti gradai buvo Zymiai maZesnio daigumo,
iSaugo trumpesni, maziau gyvybingi daigeliai. B. rufimanus buvo geriausiai kon-
troliuojami, kai nuo zydéjimo pabaigos (BBCH 69) buvo purksta tris kartus vienos
savaités intervalu. Taikant §j purSkima, paZeisty gridy sumazéjo 57,7 %, o grady
derlius padidéjo 38,9 %, palyginti su nepurkstu kontroliniu variantu.

Broad bean (Vicia faba Linnaeus) is an important leguminous plant in the struc-
ture of agricultural crops. Broad bean is important not only as a green manure
crop but also as feed and food with a high protein content. The pea leaf weevil
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(Sitona lineatus) is a significant pest of field pea and broad bean in most tem-
perate regions, including Europe. The black bean aphid (Aphis fabae) is one of
the most serious pests, which can cause a significant damage by large populations
and losses of yield. The broad bean weevil (Bruchus rufimanus) was a sporadic
pest in Lithuania, but as the cropping area of broad bean has increased in recent
time (from 2014) broad bean weevil occurrence has been recorded in the fields.
The study was aimed to determine the current status of insect pests in broad
bean and to estimate their occurrence, harmfulness and the most efficient control
measures. Research results showed that during study years in broad bean, three
insect pest species most noticeably occurred: black bean aphids, pea leaf weevil
and broad bean weevil. A. fabae infestation was variable, depending on the season
and the cultivar, and resulted in an average grain yield reduction of 0.21 t ha™".
The application according to the local threshold against A. fabae caused a signifi-
cantly lower aphid abundance and a higher grain yield compared to the untreated
control, and its efficacy was in line with the full control treatment. The migration
of S. lineatus weevils to the field coincided with the stage of broad been shoot
growing towards the soil surface (BBCH 08) and with the stage of shoot emer-
gence through the soil surface (BBCH 09). The peaks of weevil abundance were
reached at the stage when nearly all pods had reached the final length (BBCH 79)
and at the full ripening stage (BBCH 89). At a high density of S. lineatus adults
(18 beetles m?), application according to the local threshold gave the significantly
lowest number of notches on leaves and significantly decreased the percentage
of damaged root nodules compared to the early spray at the BBCH 08 growth
stage. B. rufimanus started migration to host plant fields at the early leaf develop-
ment stage (BBCH 14). The density of B. rufimanus adults increased gradually
and reached peaks at the flowering stage. B. rufimanus was found to be the most
destructive pest to the host plant, with yield losses averaging 39% and the con-
tent of damaged seeds ranging from 54.3 to 92.1%. B. rufimanus-damaged seeds
showed considerably lower germination rates, plumule length and vigour index.
The best control of B. rufimanus was achieved when insecticide application was
done three times beginning at the end of flowering (BBCH 69) with a one-week
interval. This spray regime decreased the damaged seeds by 57.7% compared to
the untreated control and resulted in 38.9% yield increase.



Kronika « Chronicle v

APLINKOS VEIKSNIU JTAKA SERNU (SUS SCROFA L.) ELEMENTARIUJU POPULIACIJU

BUKLEI PIETU LIETUVOJE

EFFECT OF ENVIRONMENTAL FACTORS ON THE CONDITION OF ELEMENTARY
POPULATIONS OF WILD BOAR (SUS SCROFA L.) IN THE SOUTHERN LITHUANIA

Tomas Barkauskas

Mokslo kryptis
Miskotyra (04A)

Mokslinis vadovas
prof. habil. dr. Edvardas Riepsas

Disertacija parengta
VDU Zemés iikio akademija

Disertacija apginta
VDU Zemés iikio akademija

Gynimo data
2021 m. gruodzio 9 d.

Sernas — viena labiausiai medZiojamy stambiyjy gyviiny rasiy Lietuvoje. Dél per-
nelyg didelio populiacijos gausumo yra daroma Zzala zemés ir misky tkiui, todél
Sernas priskiriamas probleminéms rasims. Serny populiacijos didéjima veikia nuo
tankio priklausomi ir nepriklausomi veiksniai. Aplinkos veiksniai gali bati naudo-
jami kaip ekologiniy poky¢iy rodikliai, pasitelkiami siekiant jvertinti populiacijy
gausos poky¢iy tendencijas ir nustatyti problemos valdyma. Iki $iol traksta pati-
kimy duomeny apie aplinkos veiksniy jtaka Serny populiacijos buklei Lietuvoje.
Tiriamoji teritorija (Prieny $ilo pietiné dalis, Punios $ilas ir Kalviy migkas) Siame
darbe yra tinkama $erny vietinés populiacijos biiklei jvertinti. Sio darbo tyrimas
yra naujas kaip aplinkos veiksniy poveikio $erny populiacijos buklei jvertinimas
Lietuvoje. Pirma kartg buvo i$tirta miskininkavimo intensyvumo ir kirtimo rasiy
jtaka $erny vietinés populiacijos buklei. Jvertinus buveiniy struktaros jtaka Serny
vietinei populiacijai, buvo sukurtas pagrindas rekomenduojamiems Serny tan-
kiams tiriamoje teritorijoje nustatyti. Masy tyrimo metu gauti rezultatai suteiké
informacijos, kaip efektyviai valdyti $erny populiacija, atsizvelgiant i jos padidéji-
ma Lietuvoje. Sis tyrimas taip pat prisideda prie $erny populiacijos valdymo biidy
tobulinimo afrikinio kiauliy maro (AKM) plitimo laikotarpiu.

Wild boar is one of the most hunted big game species in Lithuania. The wild boar is
considered problematic species leading to damage to agriculture and forestry due
to long-term overpopulation. The growth of wild boar populations can be affected
by both density-dependent and density-independent factors. Environmental fac-
tors can be used as indicators of ecological changes to assess population trends
and set management issues. Beyond this, however, little is known regarding
the effects of environmental factors on the condition of wild boar population in
Lithuania. The study area (the southern part of Prienai forest, the Punia pine for-
est and Kalviai forest) in this research is appropriate to assess the condition of
the wild boar local populations. This research represents a new investigation of
the effects of environmental factors on the condition of wild boar population in
Lithuania. The effect of forest harvesting intensity and felling types on the wild
boar local populations was first investigated. Evaluating the habitat structure im-
pact on wild boar local populations, the basis for determining the recommended
densities of wild boar on the study area was created. The results obtained during
our research provided information that helps to manage the boar population ef-
fectively, considering the increase in the boar population in Lithuania. This re-
search contributes to the strategic approach to the management in the context of
the emergence of African swine fever.
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Pietry¢iy Lietuvoje vyraujant mazo nasumo dirvoZemiams rekomenduojama
naudoti tausojancias Zemés akio priemones, padedancias sukurti artimesnes sa-
lygas didesnio nasumo dirvozemiams, ir rinktis sintetinéms alternatyvias trasas,
kurios stabdo dirvozemio erozijos procesus. Ekologisky organiniy trasy savybé
palaipsniui atpalaiduoti maisto medziagas leidZia sumazinti trasy jterpimo kie-
kj per vegetacijos periodg ir mazina biogeniniy elementy isiplovimo nuostolius.
Duomeny apie ekologisky organiniy trasy jtaka dirvoZzemio cheminéms savybéms
ir biogeniniy elementy apytakai - augalas—dirvozemis-vanduo - yra nedaug.
Todél buvo tikslinga istirti ir jvertinti organiniy tra$y poveikj Zemés tkio augaly
derliui ir kokybei, atmosferiniy krituliy filtracijai priesmélio ir lengvai smélingo
priemolio paprastyjy i$plautZzemiy dirvoZemio savybiy pokyc¢iams.

Skirtingos granuliometrinés sudéties dirvozemiuose po 12 lizimetry: priesmé-
lio paprastame isplautzemyje (pH - 6,3, humuso - 1,45-2,05 %, P, 0, ir K,0 - 208
244 mg kg™ ir 90-141 mg kg™!, Ca - 1321-1874 mg kg™, Mg — 212-261 mg kg™')
ir 12 vnt. lengvai smélingo priemolio paprastame i$plautzemyje (pH - 5,0-5,2,
humuso - 1,81-1,98 %, PO, ir K,O - 203-214 mg kg™ ir 152-171 mg kg™,
Ca - 837-913 mg kg™!, Mg - 127-141 mg kg™') buvo jrengtas eksperimentas 4
tre$imo varianty su 3 pakartojimais: 1) kontrolinis (be trasy); 2) NPK trasos (Pro-
vita, fosforitmil¢iai, kalio magnezija); 3) organinio sapropelio; 4) kraikinio galvijy
méslo trasos. Eksperimento metu lizimetruose buvo auginama: mieziai — bul-
vés — Zirniai — bulvés. Mieziy griduose elementy susikaupimui didesne jtaka
turéjo priesmélio ir lengvai smélingo priemolio paprastojo i$plautZemio patresi-
mas organiniu sapropeliu. Bulviy gumbuose priesmélio paprastajame i$plautze-
myje vienanarés NPK trados 2017 m. didino azoto ir krakmolo kiekius, o lengvai
smélingame priemolio paprastajame i$plautzemyje patresimas organiniu saprope-
liu (2019 m.) didino nitraty susikaupima. Zirniy graduose ryskesnis mineralinés
mitybos elementy sukaupimas nustatytas dirvoZzemiuose, patrestuose kraikiniu
galvijy méslu. Per ketverius s¢jomainos metus priesmélio paprastojo i$plautZemio
suminiam apykaitinés energijos kiekiui efektyvesnis buvo kraikinis galvijy més-
las, 0 lengvai smélingo priemolio paprastajame i$plautzemyje — treSimas kraikinio
galvijy méslo ir organinio sapropelio tra§omis. Azoto balansas dviejy tipy dirvo-
zemiuose buvo neigiamas. Fosforo teigiamas balansas nustatytas priesmélio ir
smélingai lengvojo priemolio dirvozemj tresiant vienanarémis NPK ir organinio
sapropelio tragsomis. Neigiamas kalio balansas buvo nustatytas abiejuose dirvo-
Zemiuose, patrestuose organiniu sapropeliu ir kraikiniu galvijy méslu. Didziausi
organinés anglies ir nitratinio azoto kiekiai i$plaunami rudenj ir Ziemg. Organi-
nés anglies i$plovimas daugeliu atvejy labiau priklausé nuo vyravusiy meteoro-
loginiy salygy, atskiry sezony nei nuo vidutinio kiekio per eksperimento metus.
Nitratinio azoto mazesniems nuostoliams teigiama jtakg turéjo visos ekologiskos
organinés trasos, bendrai per hidrologinius metus. Didesni fosforo i$plovimo
nuostoliai priesmélio ir lengvai smélingo priemolio paprastajame i$plautzemyje
nustatyti patrestuose vienanarémis NPK trasomis. Nustatytas nezymiai didesnis
kalio i$plovimo kiekis jterpus vienanares NPK ir organinj sapropelj abiejuose
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dirvozemiuose. Po ketveriy eksperimento mety fiksuotas daugumos mineralinés
mitybos elementy sumazéjimas dirvoZemiuose. Priesmélio paprastajame i$plaut-
zemyije vienanarés NPK trasos esmingai didino judriojo fosforo kiekj ir turéjo jta-
kos nezymiam kalio kiekio padidéjimui, o organinio sapropelio patre$imas turéjo
teigiamg jtaka didesniam kalcio kiekiui, atsizvelgiant j paklaidos ribas. Lengvai
smélingo paprastojo i$plautZemio dirvoZemyje nustatytas teigiamas vienanariy
NPK tra$y panaudojimas, kuris patikimai didino judriojo fosforo (NPK trasos)
ir kalio kiekius. Organinés anglies kiekis paprastojo i$plautzemio priesmélyje po
ketveriy eksperimento (2016-2019) mety turéjo tendencija didéti, patresus juos
vienanarémis NPK trg$omis ir kraikiniu galvijy méslu. Lengvai smélingo papras-
tojo iSplautzemio esanciam C kiekio praradimui didesne jtaka turéjo meteoro-
loginés salygos. Po ketveriy trasy veikimo mety C:N santykis tiek priesmélio, tiek
smélingai lengvo priemolio dirvozemyje sumazéjo per puse.

In the predominance of low-productivity soils in south-eastern Lithuania it is
recommended to use sustainable agricultural treatments. It helps to create clos-
er conditions for higher-productivity soils for using alternative ecologically or-
ganic fertilizers to synthetic ones, which stop erosion processes. The properties
of ecologically organic fertilizers gradually release nutrients, allow one to reduce
the amount of insert fertilizer application during the growing season, and nutrient
leaching losses. There is little data on the influence of ecologically organic fertiliz-
ers on soil chemical properties and nutrient cycling: plant-soil-water. Therefore, it
is particularly important to identify and evaluate the effects of ecological organic
fertilizers (Provita, phosphorite powder, potassium magnesia (NPK sources), sap-
ropel) on crop yield and quality, filtration of atmospheric precipitation in lightly
structured soils, such as Haplic Luvisol loamy sand and sandy loam soils.

In soils of different granulometric composition of 12 lysimeters plots, Haplic
Luvisol loamy sand (pH 6.3, humus 1.45-2.05%, PO, and K0, 208-244 mg kg™!
and 90-141 mg kg™, Ca 1321-1874 mg kg™, Mg 212-261 mg kg™), and 12 lysim-
eters plots of Haplic Luvisol sandy loam (pH 5.0-5.2, humus 1.81-1.98%, P,0,
and K,0, 203-214 mg kg™ and 152-171 mg kg™, Ca 837-913 mg kg ™' , Mg 127-
141 mg kg™'), the following experimental design was performed: 1) no fertilizer
(control); 2) NPK organic fertilizer mix (Provita, phosphorite powder, potassium
magnesia); 3) organic sapropel; 4) cattle manure. The four treatments were ar-
ranged in a randomised design with 3 replicates. The plants were grown in a four-
field crop rotation: spring barley (Hordeum vulgare L.) — potatoes (Solanum
tuberosum L.) — peas (Pisum sativum L.) — potatoes (Solanum tuberosum L.).
In spring barley grain yield, the accumulation of elements in the crop was more
influenced by the fertilisation of organic sapropel in loamy sand and sandy loam
Haplic Luvisol soils. In potato tubers yield, NPK fertilizers increased nitrogen and
starch levels in loamy sand soil in 2017, and organic sapropel increased nitrate
accumulation in sandy loam soil in 2019. In peas grain yield, a more pronounced
accumulation of nutrients was found by fertilising with cattle manure in loamy
sand soil. During the four crop rotation years, the use of cattle manure and NPK
fertilizer was more efficient for the total amount of metabolism energy in the Hap-
lic Luvisol loamy sand, and in sandy loam soils the use of cattle manure and or-
ganic sapropel fertilizers was more efficient. The nitrogen balance in two types of
soils was negative. The phosphorus positive balance was determined by fertilising
loamy sand and sandy loam Haplic Luvisol soils with NPK and organic sapropel
fertilizers. The negative potassium balance was found in both types of soils ferti-
lised with organic sapropel and cattle manure. The highest amounts of organic car-
bon and nitrates leaching losses were found in autumn and winter. Organic carbon
leaching in most cases depended on the prevailing meteorological conditions each
year. The addition of NPK fertilizers recorded higher phosphorus leaching losses
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in Haplic Luvisol loamy sand and sandy loam soils. Potassium losses, in all periods
of the season, were similar in both types of soil. Assessing the average amount of
leaching losses during the hydrological year, it was found that all applied organic
fertilizers increased potassium leaching. After the four years of the experiment,
there was a decrease in most of the nutrient elements in the soil layer. NPK ferti-
lizers increased mobile phosphorus and potassium levels, and fertilisation of or-
ganic sapropel had a positive effect on a higher calcium accumulation in loamy
sand Haplic Luvisol soil. In sandy loam Haplic Luvisol soil, a positive phosphorus
and calcium amount was found with NPK fertilizer and with cattle manure that
increased the amounts of calcium. The amount of organic carbon in loamy sand
Haplic Luvisol soil after four years of the experiment (2016-2019) with NPK and
cattle manure fertilizers had a tendency to increase. In sandy loam Haplic Luvisol
soil, all inserted organic fertilizers had a tendency to decrease the amount of C_ .
After 4 years of fertilizer application, the C:N ratio in both types of soil halved.
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Augalai yra atsinaujinantis $altinis bioaktyviy junginiy, kurie i§gaunami taikant
jvairius ekstrakcijos metodus. Pastaruoju metu tyringjama augaliniy ekstrakty
geba slopinti grybinius patogenus. Svarbus augaliniy ekstrakty bruozai yra bio-
skaidumas ir netoksi$kumas - tai juos padaro aplinkai neutraliomis medziago-
mis. Botrytis cinerea — grybinis patogenas, sukeliantis ekonomiskai reik§éminga
pilkojo puvinio infekcija. Sio patogeno didelj Zalingumg lemia jo gebéjimas uz-
krésti daugelj augaly rasiy, jskaitant jvairias augalo dalis, ir sukelti infekcijg vi-
suose augimo etapuose, taip pat ir galutinéje produkcijoje nuémus derliy. Europos
Komisijos nustatyti tikslai, kurie turi bati pasiekti iki 2030 m., apima tvary pes-
ticidy naudojima ir ekologinj Gkininkavima. Kaip vienas i$ bady, kuriuos reikéty
skatinti siekiant sumazinti pesticidy naudojimo rizikg ir poveikj Zzmoniy sveikatai
bei aplinkai, jvardijamas alternatyviy necheminiy pesticidy naudojimas. Siame
darbe pirmag kartg jvertintos alternatyvios augalinés kilmés antigrybinés me-
dziagos B. cinerea biokontrolei in vitro bei lauko salygomis ir poveikis derliaus
saugai. Nustatyta kalendros ekstrakty paruosimo bido jtaka pilkojo puvinio slo-
pinimo efektyvumui kontroliuojamo klimato salygomis bei augaliniy ekstrakty
poveikio specifiniai skirtumai pilkojo puvinio kontrolei lauko salygomis braskiy
vegetacijos metu ir svoginy, bragkiy bei obuoliy derliui laikymo metu. Pla¢iu anti-
grybiniu poveikiu in vitro pasizyméjo cinamono, gvazdikmedzio, kvapiojo pipiro
ekstraktai. Kalendry eterinis aliejus reikémingai sumazino pilkojo puvinio pazei-
dimus braskése kontroliuojamo klimato salygomis. Gvazdikmedzio ekstraktas bei
gvazdikmedzio ir lauramedzio ekstrakty misinys buvo pritaikyti Botrytis cinerea
biokontrolei braskiy laukuose, o tirti ekstraktai buvo mazai efektyvas kontroliuo-
jant pilkajj puvinj braskiy, svogiiny ir obuoliy derliuje. Augaly apsaugos srityje
jauciamas didelis suyranciy, netoksisky veikliyjy medziagy su placiu antigrybiniu
poveikiu poreikis ir augaliniai ekstraktai gali bati pritaikyti kaip biofungicidy an-
tigrybineés veikliosios medziagos B. cinerea biokontrolei.

Plants have always been a renewable natural resource of diverse bioactive com-
pounds, which could be extracted using different extraction methods. The abil-
ity of plant extracts to inhibit fungal pathogens has been investigated recently.
The significant features of the plant extracts are biodegradability and non-toxicity,
which make them environmentally neutral substances. Botrytis cinerea — fungal
pathogen - causes an economically significant grey mould infection. The high
level of damage caused by this pathogen is determined by its ability to infect
many plant species, including different plant parts, and to cause infection during
all growth stages and after harvesting, on the final production. The targets set by
the European Commission to be reached by 2030 include the sustainable use of
pesticides and organic farming actions. The use of alternative non-chemical pesti-
cides is identified as one of the options that should be promoted to reduce the risks
and impacts of pesticide use on human health and the environment. In this work,
alternative plant-derived antifungal substances for the biocontrol of B. cinerea
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were evaluated for the first time from in vitro to field conditions, including their
effect on fruit and vegetable safety. The influence of an extract preparation meth-
od on the efficacy to inhibit grey mould under controlled climate conditions and
the specific differences in the effect of plant extracts on the control of grey mould
under field conditions during the strawberry growing season and during the stor-
age of onions, strawberries and apples were determined. Cinnamon, clove and
pimento extracts had a broad antifungal effect in vitro. Coriander essential oil
significantly reduced the severity of grey mould in strawberries under controlled
climate conditions. Clove extract and a mixture of clove and laurel extracts were
used for the biocontrol of strawberries under field conditions. Meanwhile, the in-
vestigated extracts had a low fungicidal effect against the postharvest grey mould
on apples, onions and strawberries. In the plant protection field, there is a high
demand for biodegradable, non-toxic substances with a broad antifungal activity
and plant extracts could be applied as antifungal ingredients of biofungicides for
the biocontrol of B. cinerea.
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Misky tkio darnumas yra svarbus miskotyros, misko politikos, ekonomikos, so-
ciologijos tarpdisciplininiy tyrimy objektas. Tiek Lietuvoje, tiek daugelyje kity
$aliy yra paplites smulkiy valdy privaciy misky akis. Europos Sajungoje privatis
miskai sudaro apie 60 %, zymi dalis jy yra smulkios miko valdos. Lietuvoje jis vy-
rauja (92,2 %). Siame darbe adaptuojant pasaulyje taikomus darnumo vertinimo
metodus sukurta Lietuvos smulkiy privaciy valdy misky tkio darnumo vertini-
mo metodika ir pirmg kartg pritaikyta jvertinant Lietuvos smulkiy privaciy valdy
misky tGkio darnuma nacionaliniu bei misko valdy lygmeniu. Lietuvos smulkiy
privaciy valdy misky tkio darnumas yra 3,18 balo arba 63,6 % galimo darnumo,
kai taikomi 6 rodikliai ir darnumas vertinamas pagal Lietuvos misky akio statisti-
kos duomenis. Taikant naujai sukurta metodikg ir jvertinus 385 Lietuvos smulkiy
privaciy misky tkio valdas, nustatyta, kad jy darnumas yra vidutinis, t. y. darnu-
mo vertinimo balas - 2,39 balo penkiabaléje skaléje arba 47,8 % galimo darnumo.
Atlikta analizé tarp priklausomo (Misko tkio darnumas) bei 40 nepriklausomy
kintamuyjy ir nustatyta, kad labiausiai vidutiniam Lietuvos smulkiy privaciy valdy
misky akio darnumui jtaka daro $ie veiksniai: galimos pajamos i§ hektaro, bran-
dziy medyny procentas, veiklos jvairové misko valdoje, lytis, gyvenamoji vieta,
masyvo vientisumas, misko jsigijmo budas, misko riby Zinojimas, i$silavinimas,
lankymasis valdoje. Vidutinj Lietuvos smulkiy privaciy valdy misky tkio darnu-
ma prognozuoja brandziy ir perbrendusiy medyny dalis, akiniy misky procentas,
iskirstos medienos naudojimas, veikly pobadis misko valdoje. Kai taikomi 5 kinta-
mieji, prognozuoja tie patys kintamieji ir kintamasis ,,masyvo vientisumas".

Sustainability of forestry is an important object of interdisciplinary research
(forest research, forest policy, economics, sociology). In Lithuania and numerous
other countries, small-scale private forestry is prevailing. In the EU private forests
constitute around 60% whereas a significant part of this amount includes small-
scale holdings. The same could be said about Lithuania (92.2%). In this work by
adjusting the methods for sustainability assessment applied worldwide, the meth-
odology of sustainability assessment for Lithuania’s small-scale private forestry
holdings was developed and first applied in national as well as forestry holding
levels. The sustainability of Lithuania’s small-scale forestry holdings is 3.18 points
or 63.6% of possible sustainability when 6 indicators are applied, and the sus-
tainability is assessed according to the data of Lithuania’s Forestry Statistics. By
applying the newly developed methodology and having assessed 385 Lithuania’s
small-scale forestry holdings, it was found that their sustainability is medium, i. e.
the sustainability assessment score is 2.39 points in a five-point scale or 47.8% of
possible sustainability. An analysis was performed between dependent (Forestry
Sustainability) and 40 independent variables, and it was found that the following
factors affect the sustainability of Lithuania’s small-scale forest holdings majorly:
the potential revenue from one hectare, a share (in per cent) of mature stands,
diversity of activities in the forestry holding, gender, a place of residence, massif
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entirety, the way of forest acquisition, knowing forest boundaries, education and
visits to the holding. The mean sustainability of Lithuania’s small-scale private for-
est holdings is predicted by the share of mature stands and exploitable forests (in
per cent), the use of felling and the type of activity in a forest holding. When 5
variables are applied, the same variables as well as changing ‘massif entirety’ are
included.
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Lietuvoje ekologiniai tkiai dazniausiai sertifikuoja miglinius ir pupinius javus.
Tokios akininkavimo sistemos ne visada grindziamos pagrindiniais ekologiniais
principais, galimai uzdaru maisto medziagy apytakos ratu ir energiniy bei impor-
tuoty iStekliy sagnaudy mazinimu. Europos Zaliajame kurse pabréziama ypatinga
naujy technologijy, tvariy sprendimy ir proverzio inovacijy reik$mé. Augaly augi-
nimo technologijose sitillomos diegti saugios aplinkai valdymo praktikos, t. y. su-
mazinto zemés dirbimo arba tiesioginés sé¢jos technologijos, daugiameciai paséliai,
o vietoj juodojo piidymo lauky naudoti dirvozemj dengiancius augalus, tarpinius
ar dvinarius pasélius. Vienas i§ galimy sprendimo bady, sujungiant kelis tvarius
aplinkai technologinius elementus yra dvinariy paséliy auginimas. Tokia augini-
mo technologija atkuria biologine jvairove, sumazina sintetiniy augaly apsaugos
produkty ir trady naudojima bei neigiamg poveikj dirvozemiui. Sio disertacinio
darbo tikslas — nustatyti augaly konkurencijos, mitybos, piktzolétumo ir derliaus
formavimosi désningumus vienanariuose bei dvinariuose pupiniy Zoliy ir migli-
niy javy ekologiniuose paséliuose, taikant tradicinj bei juostinj zemés dirbimg ir
séja. Tyrime nustatyta vienanariy bei dvinariy paséliy ir Zemés dirbimo bei séjos
budy saveika: didinant Zemés dirbimo intensyvuma po pupiniy Zoliy, dirvozemio
nitratinio azoto kiekis ne augaly vegetacijos metu didéjo, o taikant juostinj Zemés
dirbimg ir Zieminiy kvie¢iy séjg j pupines Zoles — mazéjo. DirvoZemyje didéjant
mineralinio azoto kiekiui, didéjo Zieminiy kvie¢iy antzeminé masé ir joje sukaup-
tas maisto medziagy kiekis. Dvinariuose paséliuose dominavo Zieminiai kvie¢iai,
baltieji dobilai buvo atsparesni konkurenciniam spaudimui nei apyninés liucer-
nos. Augalai dazniausiai konkuravo dél azoto ir kalio. Pupinés Zolés didina javy
gridy derliaus produktyvuma - labiausiai didino auginti baltieji dobilai. Pupiniy
zoliy mul¢iavimas esminés jtakos produktyvumui neturéjo. Dvinariai paséliai ir
juostinis Zemés dirbimas turéjo jtakos judriyjy fosforo ir kalio kiekiui bei humuso
didéjimui dirvozemyje. Sio tyrimo rezultatai prisidés prie neariminés ekologinés
zemdirbystés technologijy karimo ir tobulinimo, o Zinios apie dvinarius pupiniy
zoliy ir javy pasélius, jy jtraukimas j s¢jomaing padés didinti tkio augaly jvairove.

In Lithuania, most of organic farms usually certify cereals and grain legumes. Such
organic farming systems do not maintain the principle of ecology: a potentially
closed cycle, which requires a wide variety of species and forms and a reduction in
the cost of energy and imported resources. The European Green Deal emphasises
the special role of new technologies, sustainable solutions and breakthrough inno-
vation. It is proposed to implement environmentally safe strategies and manage-
ment practices in plant growing technologies, i.e. reduced tillage or direct sowing
technologies and instead of fallow fields to use perennial crops, soil cover crops,
catch crops or intercropping. One solution, combining several environmentally
sustainable technological elements, is intercropping. This crop cultivation tech-
nology restores biodiversity, reduces the use of chemical plant protection products
and fertilizers, and reduces the negative impact on the soil. The aim of this dis-
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sertation was to determine the regularities of plant competition, nutrition, weed
and yield formation in monocropping and intercropping in organic crops of for-
age legumes and cereals using conventional and strip tillage and sowing. The re-
search identified the interaction between monocropping and intercropping, and
tillage and sowing methods: increasing the intensity of tillage after forage legumes
increased the amount of nitrate nitrogen in the soil during no plant vegetation,
while application of strip tillage and sowing winter wheat into forage legumes
decreased it. As the amount of mineral nitrogen in the soil increased, the above-
ground mass of winter wheat and the amount of nutrients stored in it increased.
Intercropping was dominated by winter wheat, white clover was more resistant to
competitive pressure than black medick. Mostly plants competed for nitrogen and
potassium. Forage legumes increase the productivity of cereal yield —~white clover
increased it most. Mulching of forage legumes did not have a significant effect on
productivity. Intercropping and strip tillage affected the amount of mobile phos-
phorus and potassium and the increase in humus in the soil.

The results of the research will contribute to the development and improve-
ment of no plowing organic farming technologies, and knowledge of intercrop-
ping forage legumes and cereal crops and their inclusion in crop rotation will help
increase the diversity of farm crops.
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Meésa ir mésos produktai uzima svarbig vieta daugelio Zmoniy mitybos racione
visame pasaulyje, plétojama sveikesniy mésos produkty gamyba (Deba, 2008).
Dél sveikos mitybos tendencijy plétros visuomenéje gamintojai bei mokslinin-
kai nuolat ieSko bady, kaip pritaikyti mésos pramonéje kuo natiiralesnes me-
dziagas, kurios technologine, maisto saugos ir kokybés prasme baty tinkama
alternatyva naudojamoms sintetinéms (Melvin, 2009). Atliekami moksliniai
tyrimai pladiai nagrinéja perdirbtos mésos kokybés rodiklius ir vis dazniau pa-
brézia biokonservavimo ir nataraliy priedy tinkamumg mésos gaminiy gamy-
boje. Vartotojai taip pat palankiau vertina nataralius konservavimo badus, kurie
traktuojami kaip saugesni sveikatai.

Meésos gaminiy papildymas suderintomis nattraliomis biologinémis ir che-
minémis medziagomis ne tik suteikia gaminiams funkcionalumo, bet ir kon-
servuoja, mazina riebalinés fazés oksidacija, kancerogeniniy junginiy susida-
rymg. Sioje disertacijoje aprasyty tyrimy tikslas — jvertinti atrinkty natdraliy
ir identisky nataraliems konservanty bei antioksidanty ir jy deriniy savybes,
sukurti ir pritaikyti biokonservavimo priemones mésos gaminiy saugos ir
kokybés uztikrinimui. Siame darbe nustatytas pasirinkty cheminiy ir biolo-
giniy medziagy bei jy misiniy antioksidacinis ir antimikrobinis aktyvumas,
i$tirti nauji antioksidanty, konservanty ir biotechnologiniy priemoniy deriniai,
kurie pritaikyti mésos modelinése sistemose. Jvertinta biofermentacijos
jtaka kancerogeniniy junginiy susidarymui termiskai apdorotuose mésos
gaminiuose.

Meat and meat products take an important place in the diet of many people
around the world, and the production of healthier meat products is being devel-
oped (Deba, 2008). Due to the development of healthy eating trends in society,
producers and researchers are constantly looking for ways to apply the most
natural materials possible in the meat industry, which would be a suitable alter-
native to the synthetic ones used in terms of technology, food safety and quality
(Melvin, 2009). The research extensively examines the quality of processed meat
and the suitability of organic preservatives and natural additives in the produc-
tion of meat products is increasingly emphasised. Consumers also favour natu-
ral preservation methods, which are seen as safer ones for health.

Enrichment of meat products with harmonised natural biological and
chemical substances not only supports the products with functionality, but also
preserves and reduces the oxidation of the fat phase, and the formation of car-
cinogenic compounds. The aim of the research described in this dissertation is
evaluating the properties of selected natural and identical to natural preserva-
tives and antioxidants as well as their combinations, developing and applying
bioconservation measures to ensure the safety and quality of meat products. In
the dissertation, the antioxidant and antimicrobial activity of selected chemical
and biological substances as well as their mixtures has been determined, and
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new combinations of antioxidants, preservatives and biotechnological agents
applied in meat model systems have been investigated. The influence of biofer-
mentation on the formation of carcinogenic compounds in thermally treated
meat products has been evaluated.
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DIDZIOJO MISKANTO (MISCANTHUS x GIGANTEUS J. M. GREEF, DEUTER EX HODK.,
RENVOIZE) MORFOGENEZES PROCESO IN VITRO OPTIMIZAVIMAS EGZOGENINIAIS
VEIKSNIAIS

OPTIMIZATION OF THE IN VITRO MORPHOGENESIS PROCESS OF GIANT MISCANTHUS
(MISCANTHUS x GIGANTEUS ]. M. GREEF, DEUTER EX HODK., RENVOIZE) BY
EXOGENIC FACTORS

Inga Jancauskiené Didysis miskantas (Miscanthus x giganteus J. M. Greef, Deuter ex Hodk.,

Renvoize) - tai migliniy (Poaceae) $eimos, miskanto (Miscanthus) genties, ilga-
Mokslo kryptis amzis, kaupiantis biomase daugiametis energetinis augalas, pasizymintis aukstu
Agronomija (001A) fotosintezés efektyvumu, dideliu atsparumu nepalankioms aplinkos salygoms,

ligoms ir kenkéjams bei mazu maistiniy medziagy poreikiu. DidZiojo miskanto
(Micanthus x giganteus J. M. Greef, Deuter ex Hodk., Renvoize) svarba tvarios
zemés Tkio politikos kontekste yra neabejotina. Moksliniais tyrimais nustatyta,
kad hibridas Miscanthus x giganteus gali buti auginamas Lietuvoje bioenerge-
tikos tikslais. Taciau viena i§ pagrindiniy didZiojo miskanto plantacijy jkurdini-

Mokslinis vadovas
prof. dr. Ausra Blinstrubiené

Disertacija parengta

VDU Zemés iikio akademija
mo problemy, kurios apriboja $iy augaly auginima bioenergijos gavybai, - tai jo
Disertacija apginta dauginimo budai. Dauginimas $akniastiebiais uztrunka ilgai, nes tai laikui imlus
VDU Zemeés iikio akademija ir brangus dauginimo budas, kuris riboja Miscanthus x giganteus pakankamo
sodinamosios medziagos kiekio gavima. Vis dazniau vietoj jprastinio vegetaty-
Gynimo data vinio augaly dauginimo biido naujiems augalams i$auginti naudojami izoliuoty
2021 m. gruodzio 16 d. audiniy ir lgsteliy in vitro metodai. Taciau didZiojo miskanto masinio mikrodau-

ginimo in vitro sistemoje apimtis vis dar iSlieka ribota. Tyrimy tikslas - parinkti
egzogeninius veiksnius, leidZianc¢ius modeliuoti didZiojo miskanto morfogeneze
in vitro. Nustatyta, kad didZiojo miskanto somatiniy lasteliy dediferenciacija
labiausiai skatina auksino, citokinino ir prolino derinys, o morfogeninio kaliaus
lasteliy antrine diferenciacijg — citokininy ir auksiny derinys maitinamojoje ter-
péje. Optimizuotas bazinés maitinamosios terpés ir augimo reguliatoriy derinys
didziojo miskanto agliy proliferacijai somatiniy audiniy kultiroje bei parinktas
tinkamiausias auksino tipas rizogenezés indukcijai. Nustatyta, kad identiski do-
noriniam augalui regenerantai gaunami tik tiesioginés organogenezés badu. Gauti
tyrimy rezultatai gali buti naudojami optimizuojant didZiojo miskanto mikrodau-
ginimo technologija vertingy genotipy dauginimui komerciniais tikslais bei gene-
tinés jvairovés karimo technologija selekciniais tikslais.

Giant miscanthus (Miscanthus x giganteus JM Greef, Deuter ex Hodk.,
Renvoize), which belongs to Poaceae family and Miscanthus genus, is a long-
lived, biomass-storing perennial energy plant with a high photosynthetic effi-
ciency and a high resistance to adverse environmental conditions, diseases and
pests, and low nutrient requirements. Due to the importance of miscanthus for
agricultural sustainability, the market demand for this crop is growing rapidly.
Having assessed the tolerance of Miscanthus x giganteus to the Lithuanian
climate, our country’s scientists have found that this plant species can be culti-
vated in Lithuania for bioenergy purposes. Their propagation remains the main
problem in establishing of large-scale miscanthus plantations, which limits
the cultivation of these plants for bioenergy production. Propagation by rhi-
zomes takes a long time because it is a time-consuming and expensive method
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of propagation that limits the production of sufficient planting material for
Miscanthus x giganteus. Therefore, in vitro tissue culture is increasingly being
used to grow new plants instead of the conventional vegetative propagation meth-
od. The scale of in vitro mass micropropagation of giant miscanthus is still lim-
ited, and research is ongoing worldwide to optimise technologies for cultivation
of somatic cells, tissues and organs in in vitro cultures. The research objective was
to select the exogenous factors and type of explant, which enable one simulate
and optimise the morphogenesis in vitro of giant miscanthus. It was found that
the combination of auxin, cytokinin and proline promotes the dedifferentiation
of somatic cells of the great miscanthus, while the combination of cytokinins and
auxins in the nutrient medium promotes the secondary differentiation of mor-
phogenic callus cells. The combination of basal medium and growth regulators
for proliferation of miscanthus shoots in somatic tissue culture was optimised and
the most appropriate auxin type for the induction of rhizogenesis was selected. It
has been determined that regenerants identical to the donor plant are obtained
only through direct organogenesis. The results of the research provide a basis for
optimising the micropropagation technology of giant miscanthus for the com-
mercial multiplication of valuable genotypes and the methods for the creation of
genetic diversity for breeding purposes.
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Pastaraisiais metais iSaugo embriony gavybos in vitro salygomis (IVF) poreikis.
IVF technologija taip iStobuléjo, kad veterinarinéje praktikoje tapo greitu itin ver-
tingy gyviny veisimo badu. Disertaciniame darbe i$sikéléme tiksla — nustatyti
produktyviy pieniniy karviy kiausialgs¢iy, tinkamy apvaisinti in vitro, optimalias
gavybos salygas, jvertinant kiausidziy funkciniy dariniy (folikulo dydzio, gelton-
kanio), brandinimo terpiy, spermatozoidy paruos$imo ir donoriy atrankos jtaka.
Tyrimo metu sukurtas inovatyvus in vitro embriony gavybos salygy vientisas
kompleksas, kuris leis pasiekti optimaliausiy rezultaty embriony gavyboje in vitro
buadu. Nustatyta, kad vidutinis folikulo dydis (6-9 mm) ir geltonkanis kiausidéje
kiaugialas¢iy aspiracijos metu yra esminés salygos geros kokybés kiausialastéms,
tinkamoms in vitro apvaisinimo procediirai, i§gauti. Kiausialgs¢iy brandinimo
terpiy rasis turéjo jtakos kiausialgs¢iy kokybei po brandinimo. Spermatozoidy
kapacitacijos laikas (60 ir 120 min.) ir spermos risis (seksuota, neseksuota) turi
jtakos spermatozoidy judrumui, akrosominei reakcijai ir galimybei apvaisinti su-
brandintg visaverte kiausialgste. Nustatyta galimybé naudoti karves kaip poten-
cialias donores, kurios turéjo reprodukciniy sutrikimy (kiausidZiy hipofunkcijy,
cisty). Praktiné darbo dalis ir rezultatai suteikia prielaidas taikyti ir adaptuoti $ias
gavybos sglygas veislininkystéje, siekiant gauti palikuonis i$ visy vertingiausiy $a-
lies gyvuliy.

In the recent years, the requirement for the in vitro embryo collection (IVF) has
increased. The IVF technology has become so advanced that it has become a rapid
method of breeding extremely valuable animals in veterinary practice. The aim of
the study was to determine the optimal oocyte production conditions from pro-
ductive dairy cows that are suitable for in vitro fertilisation, evaluating the influ-
ence of ovarian functional structures (follicle size, corpus luteum), maturation
media, sperm preparation and donor selection. During the study, an innovative in-
tegrated complex of in vitro embryo production conditions was developed, which
will allow one to achieve the most optimal results of in vitro embryo production.
The average follicle size (6-9 mm) and the presence of corpus luteum in the ovary
during oocyte aspiration have been found to be essential conditions for obtaining
good quality oocyte suitable for the in vitro fertilisation. The type of maturation
media affected the quality of the oocyte after maturation. The sperm capacity (60
and 120 min) and sperm type (sorted, unsorted) affect sperm motility, acrosomal
response, and ability to fertilise and mature. The possibility of using cows with
reproductive disorders (hypofunction, cysts) for embryo transplantation has been
identified. The practical part and results of our work provided preconditions for
the application and adaptation of these extraction conditions in breeding in order
to obtain offspring from all the most valuable animals in the country.
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Organiniy atlieky perdirbimas panaudojant jas biodujy gamybai yra puikus Zie-
dinés ekonomikos koncepcijos pavyzdys. Anaerobinés fermentacijos metu, kai
gaminamos biodujos, taip pat susidaro ir kitas, ne pagrindinis, $alutinis gamy-
bos produktas, kuris pagal savo savybes yra vertinga biotrasa. Sios mokslo dak-
taro disertacijos tikslas — atskleisti eroduoty ir nederlingy dirvozemiy tresimo
digestatu ypatumus. Nustatyta, kad $i biotrasa galéty bati naudojama eroduo-
jamy dirvoZemiy, taip pat erozijos nepaveikty, ta¢iau dél savo smélingos sudé-
ties nederlingy dirvozemiy naudojimo Zemés tkyje potencialui didinti. Gauti
moksliniy tyrimy rezultatai suteikia naujy ziniy apie skirtingose $alies biodujy
jégainése susidariusio skirtingy frakcijy digestato kokybinius rodiklius, jverti-
nus jy cheming sudétj, bei jos priklausomuma nuo biodujy jégainése naudoja-
mos digestato paruo$imo jterpimui j dirvozemj technologijos. Sausas ir skystas
digestatas dél cheminiy savybiy skirtumy turi skirtingg poveikj dirvozemio
ypatybéms. Digestato panaudojimui jvertinti, naudojant jo skirtingas normas
ir radis, moksliniai tyrimai atlikti salpzemyje ir eroduotame, nuardytame balks-
vazemyije. Atlikti tyrimai yra tarpdisciplininiai, nes rezultatai gauti integruojant
agronomijos, dirvotyros, chemijos, inzinerijos bei ekonomikos moksly zinias.
Tyrimai jvairiapusiai, vykdyti lauko eksperimento, laboratorinémis ir gamybos
salygomis. Sékmingai bendradarbiaujant su biodujy verslo atstovais buvo sie-
kiama gamybos praktikos ir naujy mokslo Ziniy integracijos j biodujy gamybos
strategija. Didelé organinés anglies koncentracija buvo nustatyta separuotame
sausame digestate, o tai rodo $io produkto panaudojimo potencialg dirvoze-
miams, kuriuose yra nepakankamas organinés anglies kiekis. Digestato che-
minés savybés gali bati reguliuojamos kei¢iant biodujy gamybos proceso para-
metrus bei biodujoms gaminti naudojamas zaliavas. Atlikti 217 dieny trukmés
bandymai veikian¢ioje biodujy jégainéje, kai biodujoms gaminti naudotas visty
méslas, parodé, kad anaerobinio skaidymo proceso adaptacijai prie pakitusiy
biodujy gamybos salygy reikia laiko. Si adaptacija gali biti susijusi su amonio
koncentracija digestate, sukeliancia dalinj biodujy gamybos slopinima, kuris at-
sispindi gautame biodujy tiryje ir CH, koncentracijos biodujose sumazéjime.
Gauti tyrimo duomenys parodo, kad padidinus azoto koncentracija digestate,
biodujy gamybos efektyvumas islieka >90 %, kai yra sumazinama anaerobinés
fermentacijos proceso temperatara. TreSimas digestatu didina Zolyno biomasés
derliy, kuris gali buti panaudojamas kaip Zaliava biodujy gamybai. Istyrus as-
tuoniy Lietuvoje veikianciy biodujy jégainiy duomenis, gauti rezultatai parodo,
kad per vienerius metus vienoje biodujy jégainéje susidaro vidutinigkai 55 008
tonos skysto ir 24 301 tonos sauso digestato frakcijy. Jterpiant $iuos digestatus
pagal 170 kg N ha' norma, biodujy jégainei yra reikalingas 1 933 ha dirvoZemio
plotas. Siame plote auginant zolyno biomasg ir ja fermentuojant biodujy jégai-
néje, remiantis gautais pusiau nattralaus Zolyno biomasés biodujy potencialo
tyrimy rezultatais, bty galima generuoti 2 201 084 m? biodujy. Tai reiskia, kad
biodujy jégainé 56 % elektros energijos galéty pagaminti i Zolyno biomasés.
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Kitu atveju, biodujy jégainé galéty parduoti digestata kaip biotrasa rinkoje, pa-
gal mineraliniy trasy kaing, taip gaunant 941-2 095 EUR d-1 papildomy pajamy.

The utilisation of biowaste for biogas production is an excellent example of the cir-
cular economy concept. During the anaerobic digestion process, the biogas is pro-
duced together with another by-product which is called the digestate. The con-
cept of this doctoral dissertation is the fertilisation of eroded and infertile soils
with the digestate. This potential biofertilizer could be used to increase the ag-
ronomic potential of eroded soils, as well as problematic, infertile soils due to
their sandy composition. The obtained research results provide new knowledge
about the qualitative indicators of digestate of different fractions formed in differ-
ent biogas power plants of the country, assessing their chemical composition and
its dependence on the technology of digestate preparation for incorporation into
soil. The research results demonstrate that the digestate used for fertilisation in
infertile soils (Fluvisol) and eroded soils (Retisol) has a positive effect on the fer-
tility of these soils and the productivity of agricultural crops (grasslands) grown
in them. The greatest effect of digestates was found on soil’s organic carbon and
total nitrogen concentrations, their dynamics during the season and humification.
The present doctoral thesis is the result of the interdisciplinary research, as the re-
search results are obtained by integrating knowledge of agronomy, soil science,
chemistry, engineering and economics. The research was carried out in the field
experiments, in the laboratory scale as well as the full-scale biogas production
plant. High concentrations of organic carbon were found in the separated solid
digestate, indicating the potential application of this product to the soils with an
insufficient organic carbon content. The chemical properties of the digestate can
be regulated by changing the parameters of the biogas production process and
the feedstock used for the biogas production. The tests performed in the full-scale
biogas plant using the chicken manure to produce the biogas have shown that it
takes time to adapt to the anaerobic digestion process. This adaptation may be
related to the increased ammonium concentration in the digestate, which causes
a partial inhibition of the biogas production, reflecting in the resulting biogas
volume reduction and the decrease in CH, concentration in the biogas. The ob-
tained research data show that by increasing the nitrogen concentration in the di-
gestate, the efficiency of biogas production remains >90% when the temperature
of the anaerobic fermentation process is reduced. Digestion increases the yield
of grassland biomass, which can be used as the feedstock for the biogas produc-
tion. The results of digestates produced at the eight biogas power plants located in
Lithuania show that an average of 55,008 tons of liquid and 24,301 tons of solid di-
gestate fractions are formed in one biogas power plant every year. The fertilisation
with these digestates at a rate of 170 kg N ha™' requires 1,933 ha of land area per
biogas power plant per year. Based on the results of the biogas potential of semi-
natural grassland biomass, the cultivation of grassland biomass in this area and
its digestion could generate 2,201,084 m® of biogas. This means that an average
1MWel biogas power plant could generate 56% of its electricity from the grassland
biomass. Alternatively, the biogas plant could sell digestate as a biofertilizer on
the market, at the price of mineral fertilizers, resulting in the additional revenue
of EUR 941-2,095 d-1.
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Tyrimo tikslas - nustatyti tausojancio aplinkg neariminio Zemés dirbimo ir sé-
jos j nejdirbtas razienas poveikj dirvozemiui, aplinkai, pupy pasélio produktyvu-
mo, kokybiniams ir energetiniams rodikliams.

Mokslinio darbo naujumas. Ilgalaikio stacionaraus lauko eksperimento
(nuo 1988 m.) saglygomis pirma kartg Lietuvoje ir svetur buvo kompleksiskai jver-
tinti dirvoZemio savybiy, pupy agrocenozés vystymosi, piktzolétumo, produkty-
vumo, kokybiniy, energetiniy ir aplinkosauginiy rodikliy kaitos désningumai ir
$353j0s.

Darbo praktiné reikSmé. Nustatyta, kad gilusis kasmetinis Zemés arimas
gali bati pakeistas sekliuoju, neverstuviniais zemés dirbimo biidais ar net séja j
nejdirbtg Zeme, nes $ios alternatyvos leido i$saugoti ar pagerinti daugelj dirvo-
zemio fizikiniy, cheminiy ir biologiniy savybiy. Dél ilgalaikio Zzemés dirbimo
supaprastinimo neblogéjo pupy vystymosi salygos, gautas neartuose paséliuose
panasus biomasés ir griidy produktyvumas bei baltymingumas, o energetinis ir
aplinkosauginis efektas padidéjo. Taikant minimalia chemine apsauga nuo pikt-
zoliy, neartuose paséliuose jy pagauséjo nezymiai. Gauty tyrimy rezultatais turés
galimybe pasinaudoti Zemés tkio profesionalai savo veiklos efektyvumui didinti
ir tvaraus tkininkavimo plétrai uztikrinti, taip pat mokslininkai, modeliuodami
ateities tyrimus $ioje srityje.

The research objective was to determine the impact of environment-friendly
tillage on the soil, environment and bean crop productivity, quality and energy
indicators.

Novelty of the research work. For the first time in Lithuania and abroad,
the regularities and correlations of changes in soil properties, development of
bean agrocenosis, weediness, productivity, quality, energy and environment re-
lated indicators were comprehensively evaluated under the conditions of a long-
term stationary field experiment (since 1988).

Practical significance of the work. It has been found that deep annual
ploughing can be replaced by shallow ploughing, conservation tillage methods or
even sowing in untilled land, as these alternatives have allowed the preservation
or enhancement of many physico-chemical and biological properties of soil. Long-
term tillage simplification has resulted in no deterioration in bean development
conditions, similar biomass and grain productivity and protein content in un-
ploughed soil were obtained, as well as increased energy and an environmental
effect. The application of minimal chemical weed control resulted in a marginal
increase in weed abundance in the no-tillage crop. The study results will be avail-
able to agricultural professionals to improve their efficiency and develop sustain-
able farming, as well as to scientists to model future research in this field.
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Intensyviuose soduose auginami vaismedziai patiria jvairiy stresoriy — nuo
konkurencijos dél $viesos, vandens, maisto medziagy iki genéjimo pazeidimy.
Siekiant gauti aukstos kokybés derliy, svarbiis visi vaismedzio fiziologiniai proce-
sai. Nedidelio intensyvumo stresas gali suaktyvinti fotosintezés veikla, metaboliz-
ma, taciau per stiprus stresas slopina vaismedzio augimg ir jame vykstancius fizio-
loginius bei biocheminius procesus. Todél $io disertacinio darbo tikslas — jvertinti
jvairiy agrotechniniy priemoniy poveikj obely fiziologiniy procesy tvarumui
jvairiais vaismedziy vystymosi tarpsniais ir vaisiy kokybés poky¢iams. Siekiant
optimaliai i$naudoti medzio fiziologinj potenciala, svarbu pasirinkti tinkama
veislés ir poskiepio derinj. Nustatyta, kad fotosintezés potencialas ir pirminis
metabolizmas yra tiesiogiai susije su obely poskiepio augumu ir $viesos
prasiskverbimu pro lapija: obels veislei ‘Auksis’ nykstukinis P 22 poskiepis lemé
esmingai mazesnj fotosintezés intensyvumg ir lapy sausg mase, palyginti su Ze-
matgiu P 60 poskiepiu. Sodinimo tankio poveikis i8siskyré jtaka vaisiy kokybei.
Veislés ‘Auksis’ vaismedziai su nykstukiniu P 22 poskiepiu, esant 3 x 0,75 sodi-
nimo tankumui, ir su Zematgiu P 60 poskiepiu, esant 3 x 1,00 m atstumui, lémeé
esmingai stipriausia antioksidacinés sistemos atsaka, taip pat suaktyvino kalio ir
magnio kaupimasi vaisiuose. Augumo reguliavimo priemonés, taikytos siekiant
sumazinti vaismedziy augimg, kartu slopino ir fotosintezés procesus, todél suma-
z¢jo fotosintezés intensyvumas, transpiracija, lapuose sukaupta maziau tirpiyjy
cukry. Tac¢iau kamieno jpjovimas arba purskimas kalcio proheksadionu kartu su
mechanizuotu genéjimu sumazino neigiamg mechanizuoto genéjimo poveikj fo-
tosintezés parametrams ir tirpiyjy cukry kaupimuisi veislés ‘Rubin’ obely lapuose.
Gengjimas rankomis nesuaktyvino antioksidacinés sistemos atsako — vaisiuose
nustatytas maziausias suminis fenoliniy junginiy ir mineraliniy elementy kiekis,
o mechanizuotas genéjimas paskatino jy kaupimga. Disertacinio darbo rezultatai
rodo, kad parinkus tinkama veislés Auksis’ obely poskiepj ir sodinimo tankuma,
galima gauti didesnj aukstos kokybés derliy i$ ploto vieneto; tai gali buti pritai-
koma intensyviuose soduose. Taip pat nustatytas mechanizuoto genéjimo su pa-
pildomomis augumo reguliavimo priemonémis teigiamas poveikis veislés ‘Rubin’
obely vaisiy kokybei. Siuos duomenis pritaikius komerciniuose soduose galima
veiksmingai sumazinti laiko ir ranky darbo poreikj sody prieziarai, kartu gau-
nant gausy ir aukstos vidinés kokybés derliy. Taip pat gauti duomenys gali bati
panaudoti tolesniems tyrimams ir kuriamoms naujoms agrotechninéms obely
auginimo strategijoms.

Trees, which grow in intensive orchards, sustain various stresses, caused by plant-
ing densities and various vigour control tools. To achieve the goal of high-qual-
ity fruit harvest, all the physiological processes of the tree are important. Some
of the stressors in small amounts can activate photosynthetic, antioxidant and
metabolic processes, but too strong stress inhibits all the physiological processes
in the plant. The aim of the PhD thesis was to evaluate the impacts of various
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agrotechnological tools on the sustainability of apple tree physiological processes
during its various development stages and on fruit quality changes. Seeking of op-
timal use of the physiological tree potential it was important to choose the appro-
priate density regarding the cultivar and rootstock combination. Photosynthetic
potential and primary metabolism were found to be directly related to apple
rootstock growth and light penetration through foliage: super-dwarfing P 22
rootstock resulted in a significantly lower photosynthetic rate, leaf dry mass, com-
pared to dwarfing P 60 rootstock. The impact of planting density was pronounced
on the fruit quality. Cv. Auksis’ fruit trees with super-dwarfing P 22 rootstock at
3 x 0.75 planting density and with dwarfing P 60 rootstock at 3 x 1.00 m dis-
tances, these cultivation strategies provoked the strongest response of the antioxi-
dant system as well as activated the accumulation of potassium and magnesium
in the fruit. Vigour control tools were used to reduce tree growth, at the same time
vigour control tools inhibited photosynthesis processes, resulting in decreased
photosynthetic rate, transpiration and accumulation of soluble sugars. However,
trunk cutting or spraying with Prohexadione-Ca in combination with mechanical
pruning reduced the negative effects of mechanical pruning on photosynthesis
parameters, and soluble sugar accumulation in cv. Rubin’ leaves. Hand pruning
did not activated the response of antioxidant system, the lowest amounts of phe-
nolic compounds and mineral elements were found in the fruit. Meanwhile, me-
chanical pruning resulted in an increased accumulation of phenols compounds
and accumulation of mineral elements in the fruit. The results of the dissertation
show that by selecting the appropriate rootstock and planting density of ‘Auksis’
apple varieties, a higher high-quality yield per unit area can be obtained; this can
be applied in intensive orchards. The positive effect of mechanical pruning with
additional vigour control tools on the internal quality of cv.‘Rubin’ fruit was found.
A study of vigour control tools has shown that it can effectively reduce the need
of time and handwork for orchard care without reducing yield and fruit quality.
The obtained data can also be used for further research and development of new
agrotechnical apple growing strategies.
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Braskés yra vienos populiariausiy desertiniy uogy pasaulyje. Didéjantis $vieZiy
vaisiy ir uogy vartojimas skatina ne tik plésti jy asortimenta, bet ir pratesti uogy,
tokiy kaip braskes, vegetacijos sezona. [vezamos naujos veislés i$ Siltesnio klimato
zonos $aliy, o kartu su jomis - ir nauji kenksmingieji organizmai. Braskiy an-
traknozé yra laikoma viena svarbiausiy ligy, kurig sukelia keliy Colletotrichum
genties gryby kompleksas. Siame darbe pirmg karta Lietuvoje identifikuota
Colletotrichum spp. rasiné sudétis braskése. Nustatyta, kad Lietuvoje augi-
namose braskése paplitusj Colletotrichum spp. kompleksa sudaro trys rasys,
kurios aptinkamos ant skirtingy augalo morfologiniy daliy. C. acutatum yra
pagrindinis bragkiy uogy antraknozés sukéléjas, o C. gloeosporioides ir C. fra-
gariae — bragkiy lapy ir lapkociy antraknozés sukeéléjai. ISanalizavus palankias
salygas Colletotrichum spp. infekcijos plitimui taikant iMETOS prognozavimo
modelj, nustatytos palankios salygos Colletotrichum spp. infekcijos plitimui
Lietuvoje (+15,0-22,0 °C temperatiira, lapy drégmés periodas — ne trumpesnis
kaip 12 val.). Nustatytas braskiy Colletotrichum spp. paplitimas skirtingose bras-
kiy augaly morfologinése dalyse ir dirvoZemyje bei jvertintas patogeniskumas
skirtingoms braskiy veisléms in vitro. C. acutatum patogeniskumo tyrimai at-
skleidé, kad i$ Lietuvoje auginamy braskiy veisliy didZiausiu jautrumu bragkiy
antraknozei pasizymeéjo ‘Deluxe’ veislés, o atspariausios — ‘Rumba’ ir ‘Elegance’
veisliy braskes. Nustatyta, kad Colletotrichum spp. yra nevienodai paplites dir-
voZemyje, o daZniausiai aptinkamas ‘Malvina’ veislés braskiy lapuose ir lapko-
¢iuose. Nustatytas eteriniy aliejy, iSgauty i vidutinio klimato salygomis augintos
zaliavos, poveikis C. acutatum in vitro. Stipriausiu (100 %) slopinamuoju po-
veikiu Colletotrichum acutatum pasiZyméjo vaistiniy Ciobreliy, levandy ir méty
(komercinis) eteriniai aliejai in vitro salygomis. Todél manoma, kad cheminiai
junginiai timolis, linalolas ir mentonas, aptinkami eteriniuose aliejuose, galimai
turi fitoncidinj potencialg ir gali bati naudojami alternatyviems biokontrolés
produktams kurti.

Strawberries are one of the most popular dessert berries in the world. The increas-
ing consumption of fresh fruits and berries encourages expanding their range
and extending the growing season of berries such as strawberries. New cultivars
are being imported from countries with a warmer climate and with them new
pests. Strawberry anthracnose is considered one of the most important diseases
caused by a complex of Colletotrichum pathogens. In this work, for the first time
in Lithuania, Colletotrichum spp. species composition in strawberries was identi-
fied. Colletotrichum spp. consists of three species that are found on different mor-
phological parts of the strawberry plant. C. acutatum is a major causative agent
of strawberry anthracnose, and C. gloeosporioides and C. fragariae are the main
causative agents of strawberry leaves and stems anthracnose. iMETOS forecast-
ing model data analysis revealed favourable conditions for Colletotrichum spp.
infection spread in Lithuania (+15.0-22.0°C and leaf wetness period not less than
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12 h). A pathogenicity study of C. acutatum revealed that in Lithuania from most
grown strawberry cultivars, Deluxe had the highest susceptibility to strawberry
anthracnose, Rumba and Elegance cultivars were the most resistant to the an-
thracnose infection. Colletotrichum spp. in the soil is not evenly distributed and
is most commonly found in the leaves and petioles of the cultivar Malvina. The ef-
fect of essential oils extracted from a material grown in temperate conditions was
determined on Colletotrichum spp. pathogen in vitro. Thyme, lavender and com-
mercial mint EO had a 100% inhibitory effect on C. acutatum in vitro. Therefore,
the chemical compounds thymol, linalool and menthol found in essential oils may
have a potential phytoncidal potential and could be used to develop alternative
biocontrol products.
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Raudonasis dobilas — viena populiariausiy pasariniy pupiniy zoliy rasis, pasizy-
minti didele morfologine jvairove, todél laukinés populiacijos fenotipiskai itin
skiriasi nuo kultariniy $ios rasies augaly. Tai kryzmadulkis augalas, todél bégant
laikui veislés praranda savo genetinj homogeniskumga. Kei¢iantis kartoms augalai
tampa imlesni ligoms ir kenkéjams, mazéja jy derlius. Tai lemia naujy, produkty-
viy veisliy, galin¢iy prisitaikyti prie kintancio klimato salygy, poreikj. Naujy geny
donory palankiausia ie$koti in situ, kur augalai auga nataraliomis salygomis ir yra
prisitaike prie abiotinio streso. Vis délto, maZzéjanti jvairiy rasiy biologiné jvairové
ver¢ia sunerimti ir dél laukiniy raudonojo dobilo populiacijy likimo. Todél Siuo
darbu buvo siekiama nustatyti kultariniy ir laukiniy raudonojo dobilo ( Trifolium
pratense L.) populiacijy genetine struktirg bei jvertinti genetinés jvairovés sgsa-
jas su geny srautu. I$analizavus lietuviskas raudonojo dobilo veisles ir laukines po-
puliacijas buvo i8skirti trys pagrindiniai fenotipai: veisliy, laukiniy ir pusiau lau-
kiniy populiacijy. Taip pat nustatyta, kad raudonojo dobilo populiacijose vyrauja
didelé morfologiné jvairové, o laukiniy populiacijy fenotipas sutinkamas daug re-
¢iau nei pusiau laukiniy. Populiacijoms badingas didelis genetinés diferenciacijos
laipsnis (FST = 0,182), o migranty srautas vienoje kartoje (Nm = 2,2474) parode,
jog genetiné jvairové mazéja, todél populiacijos tampa filogenetiskai artimos. Tarp
populiacijy nustatytas vidutinio intensyvumo genetinés informacijos keitimasis
(PhiPT = 0,173, p < 0,001). Tai jrodo, kad populiacijos néra izoliuotos nuo atsitik-
tinio kryZminimosi su veislémis.

Red clover is one of the most popular fodder crop species characterised by a high
morphological diversity. Wild populations are phenotypically very different from
cultivars of this species. It is a crosspollinated species, so over time the cultivars
lose their genetic homogeneity. As generations change, plants of red clover culti-
vars become more susceptible to diseases and pests and their yield decreases. This
leads to the need for new and productive varieties, that can adapt to changing cli-
matic conditions. The most promising genetic material is found in situ where high
biodiversity is prevalent and plants are adapted to abiotic stress. However, biodiver-
sity of various species is declining and it raises concern about the fate of wild red
clover populations. Therefore, the aim of this research was to determine the gene-
tic structure of cultivars and wild red clover (Trifolium pratense L.) populations
and to evaluate the links between genetic diversity and gene flow. The analysis
of red clover cultivars and wild populations has shown predominant three main
groups by their phenotype: cultivar, wild and semi-wild. It was found that a high
morphological diversity is prevalent in red clover populations and the wild red
clover phenotype is more rare than the semi-wild one. Populations are character-
ised by a high degree of genetic differentiation (FST = 0.182). Meantime, the flow
of migrants per one generation (Nm = 2.2474) indicates that genetic diversity
is declining, and as a result, populations became phylogenetically close related.
Finally, an exchange of genetic information between populations was found to be
medium intensity (PhiPT = 0.173, p < 0.001) and this proves that populations are
not isolated from random cross-breeding.
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Masy Salyje atlikty moksliniy tyrimy duomenys rodo, kad galvijy mitybai nau-
dojamo siloso kokybé yra gana bloga, o turimi fragmentisky tyrimy duomenys
neleidzia objektyviai jvertinti esamos situacijos, todél batina daugiau démesio
skirti minéty pasary kokybés ir saugos klausimams. Disertacinio darbo tikslas
buvo idtirti pieno ragstj produkuojanciy bakterijy misinio (inokulianto), sudaryto
i§ dviejy pieno ragsties bakterijy padermiy — Lactococcus lactis ir Lactobacillus
buchneri, jtaka liucerny ir kukurazy vegetacinés masés siloso cheminei sudédiai,
maistinei vertei, fermentacijos rodikliams, mikrobiologinei charakteristikai, aero-
biniam stabilumui ir higieninei kokybei.

Gauti moksliniy tyrimy rezultatai apie biologiniy priedy efektyvuma konser-
vuojant liucernas ir kukurtzy vegetacing mase Lietuvos klimato salygomis. Svar-
bi tyrimy dalis buvo skirta pagaminto pasaro gerosioms savybéms i$saugoti jo
laikymo ir naudojimo $érimui metu, tiriant silosuoty pasary atsparuma antrinei
fermentacijai ir kartu aerobiniam gedimui. Pateiktos rekomendacijos bei pareng-
ti pasitlymai konservuoty pasary maistinei vertei ir higieninei kokybei gerinti,
naudojant biologinius priedus, kurie padés zemés akio paskirties gyviny augin-
tojams uztikrinti gerg siloso kokybe, i$saugant konservuotame pasare daugiau
maisto medziagy ir mazinant aerobinj pasaro gedima jy gamybos ir naudojimo
$érimui metu.

The research in our country shows that the quality of silage used for cattle is often
quite poor, and the available scientific data from fragmentary studies do not allow
an objective assessment of the current situation, therefore, it is necessary to pay
more attention to the quality and safety issues of aforesaid feeds. The aim of this
study was to investigate the effect of lactic acid producing bacterial mix (inoculant)
containing two lactic acid bacteria strains Lactococcus lactis and Lactobacillus
buchneri on the chemical composition, nutritional value, fermentation para-
meters, microbial population, aerobic stability and hygienic quality of lucerne and
maize silages. There are data obtained from scientific research on biological addi-
tives’ efficiency on preserving lucerne and maize silage under Lithuanian climatic
conditions. An important part of the research was designed for the preservation of
produced feed’s worth during storing and consumption by investigating the resist-
ance of ensiled feed to secondary fermentation and aerobic spoilage. Besides that,
there are given guidelines and prepared suggestions for improvement of ensiled
feeds’ nutritional value and hygienic quality by using biological additives which
would contribute to securing a good quality of silage for rural animal breeders by
saving more nutrients and reducing aerobic spoilage of feed during preparation
and consumption.
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Durpzemiuose yra sukauptas didelis organinés medziagos (OM) kiekis. Dél fi-
zikiniy ir cheminiy procesy jtakos, dalyvaujant mikroorganizmams, gyvinams,
deguoniui ir vandeniui, nuolat vyksta durpzemiy OM transformacija, pakinta su-
détinés dalys. Viena i§ svarbiy durpzemiy sudétiniy daliy yra azotas, kurio reiks-
mé Zemés iikyje ir gamtos ekosistemoje yra labai svarbi. Sio disertacinio darbo
tikslas buvo nustatyti mineralinio azoto (N __ ) kaitg skirtingy potipiy durpze-
miuose, jo kiekio pasiskirstymo désningumus dél fizikiniy ir cheminiy savybiy,
auginamy Zemés tkio augaly. Taip pat istirti N__ir jo formy (amoniakinio ir ni-
tratinio azoto) koncentracijos pokycius jvairiais mety laikais. Tyrimy rezultatai
parodé, kad durpzemiy 0-30 ir 30-60 cm sluoksniuose N koncentracija svyravo
57,2-157,8 mg kg™' ribose. Vir$utiniame 0-30 cm sluoksnyje N . koncentracija
gauta didZiausia vasarg, mazesné pavasarj, maziausia rudenj, o 30-60 cm sluoks-
nyje — didZiausia pavasarj, o vasarg ir rudenj ji buvo mazesné. Giliausiame tirtame
60-90 cm sluoksnyje N__ koncentracija gauta maZesné ir labai skyrési giliuose
bei sekliuose durpzemiuose: sekliuose svyravo 13,0-36,7 mg kg™, giliuose - 57,2—-
97,4 mg kg™ intervalo ribose. Sekliuose durpZemiuose mazesné N_.koncentracija
gauta dél ten slagsancios mineralinés uolienos. Taip pat buvo nustatyta, kad mi-
neralinio azoto kiekis teigiamai koreliuoja su organinés medziagos koncentracija,
dirvozemio pH, dirvozemio organinés anglies ir suminio azoto koncentracija. OM
koncentracija turéjo didele jtakg N kiekiui visuose tirtuose durpzemiy sluoks-
niuose.C_ koncentracija didZiausig jtakg N . kiekiui turéjo giliausiame tirtame
60-90 cm sluoksnyje. Siame sluoksnyje nustatyta stipri N___kiekio priklausomybé
nuo C_ - koncentracijos. O 0-30 cm sluoksnyje nustatyta vidutiné priklausomy-
bé, 30-60 cm sluoksnyje - silpna priklausomybé. Panasios tendencijos nustatytos
vertinant N_ ir pH jtakg N kiekiui.

In histosols, a high content of organic matter (OM) is accumulated. Because of
the influence of physical and chemical processes, due to micro-organisms, animals,
oxygen and water, histosol OM transformation occurs constantly and the compo-
nents change. This is influenced by three complex biochemical processes: degrada-
tion of residues, synthesis of new organic compounds (mineralisation) and humi-
fication of OM. One of the most important components of histosols is nitrogen,
which is of great importance in agriculture and the natural ecosystem. The aim
of the dissertation was to determine the variability of mineral nitrogen (N__ ) in
histosols of different subtypes, and distribution of its content due to physical and
chemical properties and grown agricultural plants, and investigate changes in am-
moniacal and nitrate nitrogen levels at various times of the year. The research re-
sults showed that in the 0-30 and 30-60 cm histosol layers, the concentration of
mineral nitrogen ranged within the range of 57.2 to 157.8 mg kg™'. In the 0-30 cm
layer, the concentration of N__ was the highest in summer, it was lower in spring
and the lowest in autumn, while in the 30-60 cm layer, it was the highest in spring,
but in summer and autumn it was lower and similar. In the 60-90 cm layer, N
concentration was lower and significantly different in deep and shallow histo-
sols — in shallow histosols ranging between 13.0 and 36.7 mg kg™' and in the deep
ones within the range of 57.2 and 97.4 mg kg™'. In shallow histosols, lower N
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concentration was obtained due to the mineral rock that is hiding there. It has
also been found that the content of mineral nitrogen is positively correlated with
the concentration of organic matter, soil pH, soil organic carbon concentration
and total nitrogen concentration. The OM concentration significantly influenced
the N_ . content in all histosol depths examined. The influence of C,,, concen-
tration was evident in the deepest 60-90 cm layer. In this layer, a strong depend-
ence of the N, content on the C _ concentration was established. Meanwhile, in
the 0-30 cm layer, there was a medium dependency, and in the 30-60 c¢m layer,
a weak dependency was found. Similar tendencies were observed in the assess-
ment of N and pH influence on the N_ . content.
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Papildzius karviy $érimo racionus egzogeniniais fermentais, galima optimizuoti
pasary virSkinamumag, gerinti gaunamos produkcijos kiekybe bei kokybe, neda-
rant jtakos didziojo prieskrandzio mikrobiotos sudéciai. Disertacinio darbo tiks-
las buvo i8tirti Lietuvos Zalyjy karviy didZiojo prieskrandzio mikrobiotos sudétj,
jvertinti egzogeniniy fermenty ir mikrobiotos jtakg fermentaciniams procesams,
produktyvumui bei sveikatingumui. Bandymai atlikti su karvémis ganykliniu ir
tvartiniu periodais. I§ karviy didZiojo prieskrandzio turinio buvo atlikti bakte-
rijy ir archéjy metataksonominiai tyrimai, naudojant naujos kartos sekoskaita.
Nustatyti lakiyjy riebaly rugéciy, biogeniniy aminy ir azotiniy medziagy kiekiai
didziojo prieskrandzio turinyje, taip pat atlikti mikrobiologiniai turinio tyrimai,
pasary vir$kinamumo in vivo ir in vitro tyrimai. Naudojant telemetrinius pH
ir temperatiros daviklius buvo nustatyta didZiojo prieskrandzio turinio pH ir
temperatiros dinamika. Karviy sveikatingumui jvertinti buvo atlikti kraujo bio-
cheminiai tyrimai. Pieno produkcijos kiekis buvo sekamas viso tyrimo metu. Sio
tyrimo rezultatai $érimo specialistams, veterinarijos gydytojams ir kitiems gy-
vulininkystés specialistams suteiks naujy Zziniy apie Lietuvoje auginamy karviy
didziojo prieskrandzio mikrobiologinés jvairovés daroma jtaka fermentaciniams
procesams, produktyvumui ir sveikatingumui, taip pat egzogeniniy fermenty ir
pasariniy mieliy teikiamg nauda.

By supplementing the cows’ rations with exogenous enzymes, it is possible to opti-
mise the digestibility of feed and improve the quantity and quality of the produc-
tion, without affecting the rumen microbiota composition. The aim of the disser-
tation was to investigate the influence of exogenous enzymes and microbiota on
fermentation processes, productivity and health of Lithuanian red cows. The study
was performed during the grazing and barn periods. A new generation sequence
was used for bacterial and archaeal metataxonomic studies of cows’ rumen con-
tent. The quantity of volatile fatty acids, biogenic amines and nitrogenous sub-
stances in the rumen contents was also measured, as well as microbiological
studies, in vivo and in vitro studies of feed digestibility, were performed. Using
telemetric pH and temperature sensors, the rumen pH and temperature dynamics
were determined. Blood biochemical tests were performed to assess the health of
the cows. Milk production was monitored throughout the study. The results of this
study will provide feeding specialists, veterinarians, and other livestock specialists
with new knowledge about the major effects of cows’ rumen microbiological di-
versity on fermentation processes, productivity and health, as well as the benefits
of including the exogenous enzymes in cows’ rations.
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Ozky veislininkystés tikslas yra didinti selekcijos efektyvumg, veisiant auksto
produktyvumo, atsparias nepalankiems aplinkos veiksniams bei jvairioms ligoms
ozkas, kuriy produkcija bty saugi vartotojams, o produkcijai perdirbti reikéty
kuo maziau ekonominiy sgnaudy. Sio darbo tikslas - istirti fenotipiniy savybiy
ir genotipiniy veiksniy jtakg Lietuvos pieniniy ozky populiacijos selekcionuoja-
miems pozymiams (produktyvumui, pieno sudéciai, pieno tekéjimo rodikliams
ir ozky sveikatingumui). Siame tyrime jvertinti skirtingy veisliy (Alpiy, Zaneno,
Anglo Nubijy, Ceky baltyjy) ir misriiniy ozky pieno produktyvumo, sudéties ir
kokybés, tesmens ir melzimo faziy pieno tekéjimo, elektrinio laidumo rodikliai
ir jy tarpusavio sgsajos. Somatiniy lasteliy skaic¢iaus ir pieno elektrinio laidumo
rodikliy rysys parodé, kad mastito profilaktikai ir ligos paplitimo mazinimui tiks-
linga tirti Siuos rodiklius. Nustatyta, kad Lietuvos salygomis pieningiausios yra
Ceky baltyjy veisliy ozkos, riebiausias ir baltymingiausias pienas — Anglo Nubijy
veislés. AGPAT6, STATS5, LPL geny tyrimai parodé, kad ozkos, turincios atitinka-
mus genotipus, pasizymi didesniu primelztu pieno kiekiu bei aukstesniais pieno
sudéties ir kokybés rodikliais. Gerinant ozky pieningumg, pieno sudétj ir kokybe
ozky augintojams taip pat sitloma modernizuoti $érimo ir melzimo jrenginius
bei jdiegti kompiuterizuotas sistemas, skirtas pazangiam automatiniam duomeny
registravimui ir bandos valdymui.

The purpose of goat breeding is to increase the efficiency of selection by breeding
high-yield goats that are resistant to adverse environmental factors and diseases
and whose products are safe for consumers, at a minimum product processing
cost. The objective of the work is to investigate the influence of phenotypic traits
and genotypic factors on the selection features of the Lithuanian dairy goat pop-
ulation (productivity, milk composition, milk flow and health indicators). Milk
yield, composition and quality, udder and milking phase flow rate, electrical con-
ductivity indicators as well as their relationships have been assessed for dairy
goats of various breeds (the Alpine, Saanen, Anglo-Nubian, Czech White) and
crossbreeds. The relationship between the number of somatic cells and electrical
conductivity indicators has proved that these indicators have to be investigated for
the purposes of both the prevention of mastitis and the reduction of prevalence of
the disease. It has been established that, in Lithuania’s conditions, the highest milk
yield is obtained from the White Shorthaired goats, whereas milk from the Anglo-
Nubian breed is characterised by the highest fat and protein content. Studies of
AGPAT6, STATS5 and LPL genes have shown that goats with the relevant genotypes
have a higher milk yield and higher milk composition and quality indicators. In
order to improve the goat milk yield, composition and quality, it is recommended
that goat farmers should modernise their feeding and milking equipment and im-
plement computer-aided systems designed for advanced automatic data recording
and herd management.
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Vykstant globaliniam klimato atsilimui susidaro vis palankesnés salygos plisti
ra$ims, kuriy arealo optimumas yra j pietus nuo Lietuvos ir introgresijos zonos.
Atlikti moksliniai tyrimai rodo, kad hibridizacijos procesai tarp rasiy yra kur kas
intensyvesni $iy rasiy arealy periferijoje nei centrinéje dalyje. Pastebimas intro-
gresijos klinalinis kitimas Siaurés kryptimi. Lietuvoje atlikti nattralios hibridizaci-
jos procesy tyrimai buvo labai fragmentiski, jiems triiko kompleksiskumo. Siame
darbe atlikti kompleksiniai guobiniy (Ulmus spp.) ir alksniy (Alnus spp.) gen-
¢iy morfometriniy ir molekuliniy poZymiy sasajy tyrimai bei pateikti rezultatai.
Pagal molekuliniy tyrimy rezultatus, 29 % guobiniy rasiy hibridy buvo priskirti
F2 kartai. Identifikuoti du mikrosatelity lokusai (Ulm198 ir Ulm19), kurie atskiria
vinksnas nuo kity guobiniy genties rasiy. Ulmus genties rasiy hibridams identi-
fikuoti ir genetinés jvairovés tyrimui sudarytas astuoniy branduolio mikrosatelity
zymeny rinkinys: Ulm2, Ulm3, Ulmil-21, Ulmil-98, Ulmil-165, Ulm19, Ulms,
UR158. Atlikti tyrimai rodo maza genetinj apsikeitima tarp U. laevis ir kity Ulmus
ra$iy komplekso sensu lato rasiy grupiy. Tai taip pat rodo maza tikimybe, kad
U. laevis prisidés prie spontanisky hibridy susidarymo tarp Ulmus rasiy. Tadiau
gauti genetiniy tyrimy duomenys patvirtina lapy morfologija pagrista U. glabra
(motinmedis) x U. minor (tévinis) spontanisky hibridy identifikavima. Atlikus
Alnus genties rasiy molekulinius tyrimus buvo nustatyti tik 23 % tarprasiniy hi-
bridy i$ visy, pagal lapy morfologinius pozymius, identifikuoty hibridy. Gauti
molekuliniy tyrimy rezultatai patvirtino, kad 65 % alksniy rasiy hibridy buvo
priskirti F1 kartai, likusieji buvo tolimesniy karty hibridai. Baltalksnio visi geneti-
nés jvairovés parametrai buvo maziausi, o inbrydingo (jvaisos) koeficientas - di-
dziausias. Hibridy grupés genetinés jvairovés indeksy reik§més buvo Zymiai di-
desnés. Nustatyti trijose alksniy rasiy grupése skirtingai pasiskirste 39 privatas
aleliai. Daugiausia privaciy aleliy pastebéta juodalksnio grupéje. Atlikti tyrimai
jrodo spontaniska A. incana ir A. glutinosa hibridizacija nataraliuose Lietuvos
miskuose. Gauti rezultatai parodo, kad hibridiniai alksniai yra genetiskai ar¢iau
A. incana ir daug didesnés genetinés jvairovés nei tévinés rasys.

During global warming, more favourable conditions should be created for
the spread and introgression zone of species whose range optimum is south
of Lithuania. The research shows that interspecific hybridisation processes are
much more intense in the periphery of species habitats compared to the centre.
A clinalic shift of introgression to the north is noticeable. Until now, natural
hybridisation studies in Lithuania have been very fragmentary and lacked com-
plexity. This study presents the results on the relationships between the mor-
phometric and molecular features of elms (Ulmus spp.) and alders (Alnus spp.).
Based on the molecular results, 29% of the elm hybrids were classified as F2.
Two microsatellite loci (Ulm198 and Ulm19) have been identified that distin-
guish the European white elm from other species of the elm genus. For the iden-
tification of hybrids of Ulmus species and the study of genetic diversity, a set
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of eight nuclear microsatellite markers was developed: Ulm2, Ulm3, Ulmil-21,
Ulmil-98, Ulmil-165, Ulm19, Ulmé6 and UR158. The leaf morphology and ge-
netic analyses of putative elm hybrids indicated a low genetic exchange between
U. laevis and the other Ulmus species complex. This leads to the statement that
U. laevis unlikely creates spontaneous hybrids among the Ulmus species. The ge-
netic profile allows one to identify U. glabra (female) x U. minor (male) spon-
taneous hybrids using leaf morphology. Molecular studies of species of the genus
Alnus confirmed only 23% of interspecific hybrids identified by leaf morpho-
logical traits. 65% of the hybrids were classified as F1, the rest were subsequent
generations of hybrids. All genetic diversity parameters were the lowest for grey
alder, while the inbreeding coefficient was the highest. The group of hybrids had
significantly higher values of genetic diversity indices. 39 private alleles were
identified, and they were distributed differently in three groups of alder species,
with the most private alleles observed in the black alder group. This study pro-
vides a strong evidence for the spontaneous hybridisation between the sympatric
species of A. incana and A. glutinosa in the natural forests of northern Europe.
The hybrid alders seem to be genetically closer to A. incana and are of a markedly
greater genetic diversity than the corresponding parental species.
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Augaluose esantys antriniai metabolitai yra komerciskai svarbas farmacijos,
maisto, kosmetikos ir agrochemijos pramonéje. Didé¢jant augalinés kilmeés che-
miniy junginiy paklausai, atlieckama daug moksliniy tyrimy in vitro ir in vivo
siekiant suintensyvinti $iy junginiy sinteze ar pakeisti jy kokybine sudétj augaluo-
se. Aromatinés aminoragstys — triptofanas, fenilalaninas ir tirozinas - yra ne tik
baltymy komponentai, bet ir daugelio augaluose esanciy, didelés jtakos jy augi-
mui, vystymuisi, dauginimuisi ir apsauginei funkcijai nuo jvairiy abiotiniy ir bio-
tiniy veiksniy turinéiy junginiy pirmtakai. Tyrimo tikslas — jvertinti aromatiniy
aminorag$¢iy jtaka skirtingy veisliy Mentha L. genties augaly biometriniams ro-
dikliams, pirminiy ir antriniy metabolity bei kity cheminés sudéties komponenty
kiekybinei ir kokybinei sudéciai. Nustatyta, kad aromatiniy aminoragsciy prepa-
ratai gali bati sékmingai naudojami kei¢iant méty antriniy metabolity kiekybine
ir kokybine sudét] jas auginant lauko salygomis. Parodyti désningumai, kaip purs-
kimas aminorags¢iy tirpalais daro jtaka skirtingy veisliy métose esanciy chemi-
nés sudéties komponenty pokyc¢iams ir antioksidaciniam aktyvumui. Nustatyta,
kad naudoty aminoragsciy tirpaly poveikis skirtingy veisliy méty antriniy me-
tabolity sintezei skiriasi, todél aminoragsciy tirpalai turi bati pasirenkami tiks-
lingai, atsizvelgiant j augalo veisle ir j tai, kokio cheminés sudéties komponento
sinteze norima skatinti. Nustatytas esmingai didziausias aminorags¢iy tirpaly
poveikis M. piperita ‘Swiss veislés augaly antriniy metabolity kiekybinei ir ko-
kybinei sudéciai.

Secondary metabolites found in plants are commercially significant for pharmacy,
food, cosmetics and agrochemical industries. The growing demand for chemical
compounds of plant origin promotes the implementation of scientific research-
es applied in vitro and in vivo. These researches aim to enhance the synthesis
of such compounds or change their qualitative composition in plants. Aromatic
amino acids, tryptophan, phenylalanine and tyrosine, are not only components
of proteins but also the predecessors of many compounds found in plants, which
have a significant impact on the growth, development, propagation and protection
of plants from various biotic and abiotic agents. The research objective was to as-
sess the impact of aromatic amino acids on the biometric indicators of different
species of Mentha L. genus plants, the main components of chemical composi-
tion, and the quantitative and qualitative composition of primary and secondary
metabolites. It was determined that amino acids solutions can be successfully used
by changing the quantitative and qualitative composition of secondary metabo-
lites of mints under field conditions. The paper includes the determination and
presentation of consistent patterns revealing how spraying with amino acids influ-
ences changes occurring in the chemical composition of various kinds and species
mints and antioxidant activity. It was determined that the impact of amino acids
on the synthesis of secondary metabolites is different. Therefore amino acids solu-
tions must be selected purposefully in dependence on a plant variety and from
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which chemical component the synthesis is to be promoted. It was determined
that the greatest effect of amino acid solutions on the quantitative and qualita-
tive composition of secondary metabolite was in the M. piperita ‘Swiss variety
of mints.
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Pasaulyje, augant Zzmoniy populiacijai, didéja maisto suvartojimas, o kartu ir $alu-
tiniy maisto pramonés produkty efektyvaus perdirbimo j pridétinés vertés zalia-
vas ir (ar) produktus valorizavimo problema. Sios disertacijos tikslas buvo sukurti
maisto pramonés $alutiniy gamybos produkty valorizavimo schemas, pritaikant
juos mikroorganizmy, pasizyminciy antimikrobinémis savybémis, jkapsuliavimui
ir (ar) imobilizavimui bei tvariy pasary priedy gamybai. Pasary priedy gamybai
atrinkti antibiotikams neatspartis, mikotoksinus degraduojantys bei antimikro-
binémis ir antigrybinémis savybémis pasiZymintys technologiniai mikroorga-
nizmai bei gyvaninés ir augalinés kilmés maisto pramonés $alutiniai produktai.
Disertaciniame darbe pritaikytos biomasiy stabilizavimo metodikos uztikrino
veikliyjy mikroorganizmy gyvybinguma pramoniniy (bio)technologiniy proce-
sy metu. Sukurti mikrobinés—augalinés—gyvininés kilmés komponenty deriniai,
pritaikyti tvariy, antimikrobinémis savybémis pasizyminciy pasary priedy gamy-
bai, pagerino naujagimiy verseliy ir arkliy sveikatinguma. Apibendrinant galima
teigti, kad novatoriski sprendimai tvariam biomasiy gausinimui bei stabilizavimui
ir augaliniy bei gyvininiy maisto pramonés $alutiniy produkty valorizavimui,
kuriant sinergines kompozicijas, yra perspektyvis, o jy taikymas gyvulininkystés
sektoriuje pagerina gyviny sveikatinguma.

The growing human population in the world leads to an increase in food con-
sumption and by-products generation, consequently, to the issue of their val-
orisation. The aim of this thesis was to develop a design for the preparation of
antimicrobial sustainable feed supplements by using food industry by-products
for the stabilisation of technological biomass. For the production of feed supple-
ments, technological microorganisms and by-products of animal and plant ori-
gin, obtained from the food industry, were used. Microroganisms used in experi-
ments were nonresistant to antibiotics, were capable to degrade mycotoxins and
showed antimicrobial and antifungal properties. The applied methodologies for
biomass stabilisation ensured the viability of microorganisms during industrial
and (bio)technological processes. The developed combinations of components
of microbial, animal and plant origin, adapted for the production of sustainable
feed supplements with antimicrobial properties, showed the desirable influence
on health parameters of newborn calves and horses. Finally, it can be stated that
innovative solutions for the sustainable preparation and stabilisation of biomass,
as well as for the valorisation of by-products of the plant and animal origin, for
the development of synergetic compositions of feed supplements, are promising
for the livestock sector.
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Viena i§ aktualiy iy dieny dirvosauginiy problemy, kylanc¢iy dél pernelyg
intensyvaus ir neracionalaus tkininkavimo, yra nuolat dirvozemyje mazéjantis
organinés anglies kiekis. Siekiant sumazinti organiniy medziagy nuostolius dir-
voZemyje pastaruoju metu didelis démesys skiriamas tausojamojo zemés dirbi-
mo sistemoms. Taciau be Zemés dirbimo svarby vaidmenj atlieka ir dirvozemj
gerinanciy priemoniy jterpimas j dirvozemj. Tausojamojo Zemés dirbimo ir
papildomy priemoniy deriniy jtaka giliau karbonatingo giliau gl¢jisko sunkaus
priemolio rudzemio (Endocalcary-Endohypogleyic Cambisol) cheminéms sa-
vybéms Lietuvoje mazai tyrinéta. Tikétina, kad ilgalaikis sumazinto intensyvumo
pagrindinis Zemés dirbimas (seklus arimas, bearimis dirbimas) ir papildomos
gerinancios priemonés (kalkiy purvo jterpimas, tarpiniy paséliy naudojimas Za-
liajai trasai bei mulCiui) ne tik leidZia padidinti organinés anglies kiekj sunkaus
priemolio dirvozemyje, bet ir sudaro galimybe ja kaupti stabiliose formose. Sio
darbo tikslas - jvertinti ilgalaikio jvairaus intensyvumo Zemés dirbimo sistemy ir
ju deriniy su papildomomis gerinan¢iomis priemonémis jtaka sunkaus priemolio
dirvozemiui pagal jy poveikj multifunkciniams organiniams anglies junginiams,
taip pat kitoms dirvozemio cheminéms savybéms. Tyrimy rezultatai parodé,
kad giliau karbonatingame giliau glé¢jiSkame sunkaus priemolio rudzemyje
(Endocalcary-Endohypogleyic Cambisol) organinés anglies sankaupos esmin-
gai didéjo dél bearimio dirbimo derinant su Zaligja trasa (7-16 %), bearimio dir-
bimo derinant su kalkiy purvo naudojimu (10-13 %) ir tiesioginés séjos techno-
logijos derinant su mulc¢iu zZiemai (9-12 %). Didéjant armens gyliui dirvozZemio
organinés anglies koncentracija mazéja. Dél bearimio dirbimo su kalkiy purvo
jterpimu esmingai sumazéjo agresyviyjy fulviniy ragsciy, judriyjy huminiy bei
fulviniy rags¢iy koncentracijos visame 0-30 cm sluoksnyje, kartu esmingai padi-
déjo saveika su kalciu stabilizuoty huminiy bei fulviniy ragé¢iy kiekiai 0-30 cm
sluoksnyje. Dél tausojamojo Zemés dirbimo ilgalaikio poveikio vyko vandenyje
tirpios organinés anglies stratifikacija, didziausiam jos kiekiui susikaupiant vir-
$utiniame 0-10 cm dirvozemio sluoksnyje. Bearimis Zemés dirbimas su kalkiy
purvo jterpimu lémé dirvozemio organinés anglies stabilizavima fiziko-cheminiu
poziariu. Koreliaciné analizé parodé, kad anglies akumuliavimg dirvoZemyje la-
biau lémé huminiy rags¢iy anglies kiekio didéjimas, palyginti su fulviniy rags¢iy
anglimi.

One of the current soil protection problems caused by intensive and irrational
farming is the constant decline in organic carbon in the soil. In order to reduce
the loss of organic matter in the soil, a lot of attention has recently been paid to
sustainable tillage systems. However, in addition to tillage, the incorporation of
soil improvers also plays an important role. The influence of sustainable tillage
and additional measures on the chemical properties of deeper carbonated deeper
gleyic heavy loam soil (Endocalcary-Endohypogleyic Cambisol) has been little
studied in Lithuania. It is likely that long-term reduced main tillage of various
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intensities (shallow ploughing, ploughless tillage, no-tillage) and additional im-
provement measures (incorporation of lime sludge, use of catch crops for green
manure and mulch) not only increase the organic carbon content of heavy loam
soils, but also allow it to be stored in stable forms. The aim of this study was to
evaluate the long-term effect of tillage systems of various intensities and their
combinations with additional improvers on heavy loam soils according to their ef-
fects on multifunctional organic carbon compounds, as well as other soil chemical
properties. The results of the research showed that in deeper carbonated deeper
gleyic heavy loam soil (Endocalcary-Endohypogleyic Cambisol) the increase of or-
ganic carbon was significantly due to the use of ploughless tillage in combination
with green manure (7-16%), ploughless tillage in combination with lime sludge
(10-13%) and no-tillage in combination with winter mulch (9-12%). The con-
centration of soil organic carbon decreases with soil depth. The concentration of
aggressive fulvic acids, mobile humic and fulvic acids in the whole 0-30 cm layer
decreased significantly due to the ploughless tillage treatment with lime sludge
incorporation, while the amounts of calcium-stabilised humic and fulvic acids in
the 0-30 cm layer increased significantly. The long-term effects of sustainable till-
age have led to the stratification of water-soluble organic carbon, with the highest
concentration accumulating in the upper 0-10 cm of the soil layer. Ploughless
tillage with lime sludge incorporation has led to a physico-chemical stabilisation
of soil organic carbon. The correlation analysis of the research data showed that
the accumulation of carbon in the soil was more determined by the increase in
the carbon content of humic acids compared to the carbon of fulvic acids.



