Doktorid

Doctors

2008

— : W B B
G Eesti Maaiilikool

EMLI| Estonian Lnivérsity of Life Sclences







Qy VYACHESLAV EREMEEV

The influence of thermal shock and pre-sprouting on
formation of yield structure elements in seed potatoes

Termo3oki ja eelidandamise maju kartuli seemnemugulate
saagistruktuuri elementide kujunemisele

Oponent:
Stepan Kiru, PhD
Vavilovi-nimeline Taimekasvatuse Instituut

Juhendajad:
Prof. Juhan Joudu, knd (pollumajandus)
Festi Maaiilikoo!

Vanemteadur Merrit Noormets, PhD
Festi Maaiilikoo!



KOKKUVOTE

Kolmeaastase uurimuse tulemustest saadud peamiseks jarelduseks
on, et vdga varajase kartulisaagi saamiseks tuleb kasutada
eelidandamist, samal ajal kuitermo3okk on eriti kasulik keskmise kuni
varajase saagi moodustumiseks. Eelidandamise majul moodustub
fotosiinteetiliselt aktiivne lehepind, mis tagab suuremad mugqulad
ja sellest tulenevalt ka suurema saagi kui teiste togtlusvotete puhul
Kuigi eelidandamisele kulub mdrkimisvddrselt aega ja energiat,
saadakse véga varajase saagiga kartulisordi tdielik saagipotenisiaal
Termo3okk seevastu on kasulik seemnemugulate tootmiseks, aga
kuna see annab taime kohta rohkem mugulaid, siis nende keskmine
mass on vdiksem kui eelidandatud mugqulatel

Seemnemugulate mahapanekueelsel eelidandamisel oli taimede
areng kogu kasvuperioodi jooksul kiirem, kuid termoSokiga
mojutati vaid kasvutsikli esimesi etappe. Eelidandatud variant
andis kogu vegetatsiooniperioodi jooksul markimisvadrselt suurema

mugulasaagi,
SUMMARY

The primary conclusion that can be drawn from the results of this
three year experiment is that the pre-sprouting treatment must be
used to achieve a very early potato yield while thermal shock is a
very useful tool for mid to early yield formation. Photosynthetically
active leaf area develops earlier under pre-sprouting, which results
in larger tubers than with any other treatments, and consequently a
larger yield. Although pre-sprouting consumes a great deal of time
and energy, the potato variety's full yield potential is realized with
the very early yield. Thermal shack, by contrast, is efficient in seed
production as it produces more tubers but their average weight is
smaller than in pre-sprouted tubers

By pre-sprouting seed tubers before planting, the development
of plants was faster during the entire vegetation period, whereas
thermal shock treatment affected only the first stages of vegetation
Pre-sprouting gave a significant tuber yield increase during the

whole vegetation season
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KOKKUVOTE

Mitmeid zooplankioni toitumise aspekte madalate eutroofsete
jirvede okosiisteemi funktsioneerimisel on seniveel vahe uuritud, erit
on veel ehaselge mikroorganismide osatahtsus madalate eutroofsete
jirvedeokosiisteemifunktsioneerimisel. Kaesolev doktoritgd pohineb
zooplanktoni toitumisuuringutel madalates eutroofsetes jarvedes
Eestis, suurema tahelepanuga looduslikult korge troofsustasemega
Vartsiarvele Tulemused nditavad, et ripsloomad véivad olla oluliseks
toiduahela komponendiks, olles peamised bakterite ja vaikeste
vetikate s6djad ning tarbides mérgatava osa bakteriproduktsioonist,
samas kui metazooplanktoni osa vetikate ja bakterit soomisel voib
jadda tagasihoidlikuks. Madal metazooplanktoni toitumise mju ning
karge ripsloomade osakaal zooplanktonis ja toiduallikate tarbimisel
nditab mikroobse toiduahela suurt tahtsust madalate eutroofsete

jarvede tkosUsteemi funktsioneerimisel
SUMMARY

Several aspects of the role of zooplankton in the functioning of
food webs in shallow eutfophic lakes, especially those involving
microorganisms, are still poorly understood. The present thesis is
based on the studies of zooplankion feeding in shallow eutrophic
lakes in Estonia, with particular attention to a large, naturally highly
eutrophic lake, Vrtsjary. The results show that ciliates could form
an important component of the food web because they are the
predominant grazers on small phytoplankton and bacteria, and
consume a substantial proportion of bacterial production. The impact
of grazing by heterotrophic nanoflageliates and metazooplankton
might remain negligible. Low metazooplankton grazing, and the
high proportion of ciliates and their consumption of food sources,
indicate the great importance of the microbial food web in shallow

eutrophic lakes.
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KOKKUVOTE

Sailikpuud on elustiku kaitseks lageraiel sdlitatud puud, millega
pliiitakse jaljendada looduslike hairingute kiqus alles jadvaid puid.
{levaateartiklis senistest silikpuudega seotud uurimustest maailmas
¢i leitud Uhegi liigirihma arvukuse ega liigirikkuse vahenemist
sailikpuude jatmise ttu. Séilikpuud suurendasid ellujdamust enim
seentel, maapinnaloomadel ja epifiiitsetel samblikel, koige vahem
sammaldel ja soontaimedel. Ka originaaluurimuses ol saifikpuude
epifiliitsetest samblikest kahjustatud 2%, kuid sammaldest 60%.
Sailikpuude suurem tihedus suurendab nende kasu elustikule, mida
leiti Festis kaitsekorralduslikult oluliste linnuliikide puhul. Eesti
raiesmikel sailivad paremini kdvalehtpuud, puud endiste ja praeguste
metsaservade servas, sudrema raiejargse tihedusega rafesmikel
ja vihem avatud maastikul. Diameetri mdju séiluvusele soltub

puuliigist
SUMMARY

Retention trees are trees for biodiversity, which emulate trees
fernaining in stands after natural disturbances. As revealed in the
review of publications on live-tree retention, tree retention had
fo negative effects on species richness and abundance. Fungi,
epiphytic lichens and small ground-dwelling animals benefited the
most, whereas bryophytes and vascular plants benefited the least
The findings were verified in a case study where the damage on
epiphyticlichens on clear-cuts was 30 times less than on bryophytes
Tree density affected the benefits for biodiversity; in a case stuay on
birds, that was true for species of national conservation concern. The
main determinants of retention tree survival were tree species (best
in hard deciduous trees) and diameter (species-dependent effects),
tree position relative to forest edge {best near current or former
forest edge), post-harvest density of trees (positive), and exposure

(negative).
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KOKKUVOTE

Festi paritolu jahutatud linnulihatoodete saastumine termofilsete
kampiilobakteritega oli 9,1%, kusjuures kiilmutatud importtoodetel
ulatus see nditaja 15,9%-ni. Uuringute tulemused osutasidisoleeritud
kampiilobakterite tivede sero- ja genotiiiipilisele mitmekesisusele
Seitsmekiimne Campyinbacter isolaadi genotiipiseerimine nditas,
et restriktsiooniensiiim Kpnl on vorreldes Smal-ga suurema
genotiitipide eraldamisvimega. Teostatud wuringute tulemuste
eriti murettekitavaks faktiks tuleb aga pidada multiresistentsete
kampiilobakterite tiivede kdrget protsenti ehk 27,5% isoleeritud
kampiilobakterite tivedest osutus multiresistentseks. Aastatel 2005
ja 2006 toimunud uuringud osutasid faktile, et fluorokinoloonide
kasutamine farmide tasandil vaib esile kutsuda multiresistentsete
kampiilobakterite ~tivede tekke. Festis on oluline jitkata
Campylobacter spp. uuringutega ning teostada ulatuslik riskianaliiiis

kogu toidutootmise ahela ulatuses
SUMMARY

The present study showed that a high proportion of Campylobacter
spp. positive samples was found on fresh chicken products of
the small-scale company (35.6%) which was significantly more
prevalent (P < 0.001) than on those originating from the large-scale
company (6.3%); The proportion of Campylobacter positive samples
on fresh chicken products of Estonian origin was 91% compared to
15.9% obtained from imported frozen raw poultry products in 2002
and 2003; Campylobacter isolates from raw retail poultry meat in
Estonia showed high serotype and genotype diversity. Multidrug
resistance in Estonian broiler chicken isolates was one of the highest
reportedin the latest studies of broiler chicken Campylobacter isolates
all over the world. Our findings in 2005 and 2006 suggest that the use
of fluoroquinolones may select multiresistant strains since resistance
to erythromycin, gentamicin or oxytetracycline was exceptional

without simultaneous resistance to fluoroquinolones

.
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KOKKUVOTE

Segaviljaga labi viidud katsete tulemustest selqus, et kaunviljade-
teraviljade sequkiilvides toimib tugev liikidevaheline konkurents,
kusjuures agressiivsemaks pooleks ofi kaunwili (vikk, hernes)
Kaunviljade ~seemnesaagid olid sequs nisusordiga ‘Tjalve’
suuremad kui sequs kaerasordiga 'Jaak’. Seeqa osutus kaer nisust
konkurentsivaimelisemaks, mistottu tuleks kaunviljade kasvatamisel
seemneks eelistada tugikultuurina nisu. Sequkiilvides véhenes
kaunvilja kiilvisenormi suurenedes teravilja terasaak, 1000 seemne

mass ja proteiinisaagid pinnathikult

Saagikuse seisukohast lihtudes kaotasid viki-nisu sequkiilvid saagis
eelise teraviljale jargnemisel juhul, kui nisu puhaskiilvi saagitase
filetas 3000 kg ha™". Tingimustes, kus nisu puhaskiilvi saagitase
jdi vahemikku 1500-3000 kg ha™, tagasid viki-nisu sequkilvid
kasvuperioodi sademete hulga 300450 mm juures saagi ca 3000
kgha'.

SUMMARY

The results of experiments carried out with mixed crops reyealed
that in lequme-cereal mixed crops, there was strong interspecies
competition whereas lequmes (vetch, pea) formed the more
aqqressive party, Of cereals used to mixed crops, oats cv. Jaak proved
somewhat more competitive than wheat cv. Tjalve. When growing
vetch and pea varieties for seed together with a support culture,
wheat should be the cereal used. In mixed crops, the seed yield of
cereals, 1000-seed weight and protein yield from a surface unit were
decreased when the sowing rate of lequmes was increased,

From the position of the yield the vetch-wheat mixed crops lost their
yield advantage o cereals, in case the yield level of pure wheat crops
exceeded 3000 kg ha™". In conditions when the yield level of pure
wheat crops was between 1500-3000 kg ha™, vetch-wheat mixed
crops ensured a yield of ca 3000 kg ha™ at 300+50mm precipitation
in the growth period
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KOKKUVOTE

Fosfor on paljudes jdrvedes primaarproduktsiooni limiteerivaks
biogeeniks. Pohjasetteil on ofuline roll jarve fosforiringes: setted
vdivad kas siduda voi vabastada fosforit, majutades selle biogeeni
hulka jarve vees. Kdesolev doktorittio selgitab Eesti jarvede naitel,
millised on fosforiringe eriprad madalas kihistumata ning siigavas
kihistunud jarves ning kuidas fosfori piisivust settes mojutavad
jarvepdhjal valitsevad hapnikuolud. Kdsitletav teema on muutunud
eriti aktuaalseks niiid, mil Euroopa Liidu Veepoliitika Raamdirektiiv
on seadnud eesmargiks saavutada kdigi pinnaveekogude hea seisund
aastaks 2015; paljude jérvede jaoks tahendab see ndue muuhulgas
ka fosforikeormuse alandamist. Sefle dilesande taitmisel vaib aga

osutuda takistuseks fosfori sisekoormus jérvesetetest

SUMMARY
)

Phosphorus s the key nutrient in eutraphication of lakes. Phosphorus
fluxinginto and from the sediment often plays animportant role in the
development of phosphorus concentration and the level of primary
production in the lake water. In the present thesis the conditions
determining the sediment phosphorus distribution, accumulation
and release in both deep stratified and shaflow unstratified lakes
are discussed, as well as the potential mability of different chemical
forms of phosphorus. The topic is important in the management
and restoration of lakes: although the Water Framework Directive of
EU has aimed to achieve good ecological status of all surface water
bodies by 2015, phosphorus supplies in sediment can postpone the
recovery of lakes even for decades,

74
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KOKKUVOTE

Enne vana metsa lageraiet voi turberaie viimast jérku moodustunud
noort metsapolvkonda - nimetatakse eeluuenduseks. Harllik
kuusk on varjutaluy puuliik, mis suudab anda piisaval hulgal
elujoulist eeluuendust. Kaesolev doktoritiié vaatleb eeluuenduse
kohanemist ja kasvu lageraie jérgselt ning esitab tunnused puude
kasvureaktsiooni modelleerimiseks. Hariliku kuuse eeluuenduse
vabastusjargne kohanemine toimus 4-5 aasta jooksul pérast
lageraiet, Kbige parema kasvureaktsiooniga puid on voimalik dra
tunda eelmise aasta kasvu (kiilg- ja ladvavdrse pikkus), puu suuruse
ning vrse ja okka tunnuste jargi. Kuuse eeluuenduse puid on
voimalik kasutada metsa uuendamisel, kuid vajalik on kenkurentsi

requleerimine, eriti kiirekasvulise lehtpuu hulga vahendamine,

SUMMARY

Advance regeneration is a regeneration established under existing
forest stand before clear-cut or fast stage of shelterwood cutting
Norway spruce is a shade-tolerant tree species that can produce a
viable populdtion of advance regeneration. The present doctoral
thesis focuses on the growth response and acclimation of advance
regeneration after clear-cut, and presents variables to model the
growth response of the trees, The acclimation of Norway spruce
to release took place within 4-5 years after the clear-cut. The
most viable trees can be identified by previous growth (lateral
and leader lengths), tree size, shoot and needle characteristics
Advance regeneration trees can be used for forest regeneration,
but competition control {reducing the proportion of fast-growing

hardwoods) is required
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KOKKUVOTE

Piimal, millest valmistatakse juustu, peavad olema head
laapumisomadused, sest halvasti kalgenduv piim pohjustab
juustutddstustele  suurt  majanduslikku  kahju, kuna juustu
valjatulek vaheneb ning kvaliteet halveneb. Antud t6ds selgitati
erinevate tequrite maju piima laapumisnaitajatele, leiti k-kaseiini
ja B-laktoglobuliini geneetiliste variantide esinemissagedus Eestis
kasvatatavatel piimaveise tougudel ning uuriti nende variantide moju
piima laapumisnditajatele. Et nelja kaseiini geenid on aheldatud,
sils uuriti eesti maatdu baasil piimavalkude geneetilist variatsiooni
ja kaseiini agregaatgenotiiiipide maju piima laapumisnéitajatele
Vorreldi eesti piimaveisetbugude piima valgulist koostist ning

selgitati selle moju piima laapumisnditajatele

SUMMARY

The coagulation properties of milk are of great importance because
they influence cheese yield and quality. Milk with favourable
coagulation properties is expected to give more cheese with
desirable composition than milk with unfavourable properties
The present thesis review, and provide an overview of milk rennet
coaqulation properties and factors affecting it among dairy cattle
in Estonia. The frequencies of the genetic variants of k-casein and
R-lactoglobulin, and their relationships to milk rennet coagulation
properties in Estonian dairy breeds were found. Due to the
nonindependent segregation of four casein genes in cattle, the
genetic variation of different milk proteins was examined, and
the genotypic distributions and their effects on milk coagulation
properties was determined. The variation in the content of different
milk proteins among dairy cattle breeds in Estonia was evaluated,
and the effect of milk proteins on rennet coagulation properties was

investigated.
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