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Nosilec predmeta / Lecturer:

‘ Andreja URBANEK KRAJNC

Jeziki / Predavanja / Lectures:

slovenski / slovene

Languages: Vaje / Tutorial:

slovenski / slovene

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Poznavanije fiziologije rastlin na ravni
dodiplomskega Studija

Knowledgeofphysiologicalplantecology at
graduatelevel

Vsebina:

Content (Syllabusoutline):

V predmetu so podrobno obravnavana izbrana
poglavja iz vpliva naravnih in antropogenih
stresnih dejavnikov na fizioloske procese v
rastlini s poudarkom na funkcijskih motnjah
celicnega metabolizma in odzivom rastlin na
stresne dejavnike na nivoju celic in cele
rastline

A) Funkcijske motnje celicnega metabolizma
Toksicni efekti kisika na rastline, motnje v

The lecture focuses on selected chapters on the
impact of natural and anthropogenic stress
factors on physiological processes in
plantswiththespecialemphasis on functional
disturbances of cell metabolism and the
response of plants to stress factors on the
cellular and the whole plant level.

A) Functional disturbances of cell metabolism
Toxic effects of oxygen on plants, disturbances
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metabolizmu ogljika, motnje v mineralni
prehrani

B) Odzivi rastlin na stresne dejavnike
Obrambni in reparaturni mehanizmi,
detoksifikacija prostih kisikovih radikalov z

antioksidanti in encimi; sinteza,
kompartimentacija in vloga antioksidantov;
aktualna dognanja o vlogi glutationa,

askorbinske kisline, tokoferola in karotinoidov
v obrambi pred oksidativnim stresom

Posebni poudarek je na predstavitvi lastnih
raziskav v okviru naslednjih u¢nih sklopov:

1. Daljinski transport vode v drevesu
(Fiziolosko ozadje ksilemskega toka, povezava
med ksilemskim tokom, evapotranspiracijo in
fotosintezo, principi meritev vodnega statusa
rastlin, meritve ksilemskega toka s TDP
(thermaldissipation probe, tipalo termi¢nega
odvoda) in HPV (Heatpulsevelocity) senzorji,
predstavitev rezultatov merjenja ksilemskega
toka v smreki po napadu podlubnikov in okuZzbi
z glivo Ceratocystis polonica).

2. Vloga metabolizma Zvepla v rastlinah in

prilagoditvi na abiotski/biotski stres v
kmetijskih ekosistemih
3. Biokemi¢ne in strukturne spremembe

rastlinskih tkiv kot posledica fizioloSkih motenj
na hortikulturnih rastlinah

Vloga antocianskihvakuolarnih vkljuckov (AVI,
anthocyanicvacuolarinclusions) na  barvo
cvetov in plodov v povezavi s pomanjkanjem
kalcija
Programiranacelicnasmrt v
fizioloSkimimotnami

4. Bioindikacija onesnaZzevanja okolja

Reakcijski in akumulacijski indikatorji, kazalci in
testni organizmi, metode biomonitoringa,
vloga glutationa v detoksifikaciji tezkih kovin.
5. Termogeneza aroidnih vrst: fizioloSko ozadje

povezavi s

in carbon metabolism, disturbances in mineral

nutrition

Habitat-related aspects of mineral metabolism;

B) The response of plants to stress factors

Defense and reparatory mechanisms,
detoxification of reactive oxygen species with
antioxidants and enzymes; synthesis,
compartimentation and function of
antioxidants; recent advances in the role of
glutathione, ascorbate, tocoferol and
carotinoides in defense against oxidative stress

Specialemphasis is placed
onpresentionofownresearchwithinthefollowingl
earningpackages:
1. Long distance transport
ofwaterintrees(Physiologicalbackgroundofxylem
flow, link betweenxylemflow,
evapotranspirationandphotosynthesis,
principlesofsap
flowmeasurementtechniqueswithTDP(thermald
issipationprobe) andHPV(Heatpulsevelocity)
sensors. Presentationofourownresultsofsap
flowmeasurementsinspruceaffectedbybark
beetlesandCeratocystis polonicainfection).
2.The impactofsulfurmetabolismin
plantsandadaptation toabiotic/bioticstressin
agriculturalecosystems
3. Biochemicalandstructuralchanges
inplanttissuesas a
resultofphysiologicaldisordersinhorticulturalcr
ops
Theimpactofanthocyanicvacuolarinclusions(AVI
s) on
thecolorofflowersandfruitsandalterationscause
dbycalciumdeficiency
Programmedcelldeathinrelation to
thephysiologicaldisorders
4. Bioindication of pollution impacts
Response and accumulation indicators,
indicators and test organisms, biomonitoring
methods, the role ofglutathionein
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termogeneze (regulacija, vloga alternativne
oksidaze, vloga salicilne kisline in etilena,
hlapni sekundarni metaboliti) ultrastrukturne
posebnosti tkiv spadiksa in povrSine spate,
ekoloski aspekttermogeneze, 4 tipi
termogeneze  (morfoloske in  fizioloske
posebnosti, ¢asovni potek gretja posameznih
tipov termogeneze), predstavitev znanstvenih
objavin  raziskovalnega delana  rodovih
Alocasia, Colocasia in Arum, predstavitev
rezultatov raziskav v okviru mednarodnega
projekta INEA
(InternationalNetworkforEdibleAroids).

- Inventarizacija, morfoloske in biokemijske
raziskave bele murve, reintegracija morikulture

thedetoxificationofheavymetals.
5.Termogenesis ofaroidspecies:
physiologicalbackgroundofthermogenesis
(regulation, the role ofalternativeoxidase, the
role
ofsalicylicacidandethylene,volatilesecondaryme
tabolites);ultrastructuralcharacteristicsofspadix
andthesurfaceofthespatha,
ecologicalaspectofthermogenesis,
4typesofthermogenesis(morphologicalandphysi
ologicalcharacteristics,the time
courseofheatingprocess in
differentthermogenesistypes),
presentationofscientificpublicationsandresearc
hon thegeneraAlocasia, ColocasiaandArum,
presentationofresearchresultswithintheinternat
ionalprojectINEA(internationalNetworkforEdibl
eAroids).

-Inventarisation,
morphologicalandbiochemicalanalysesofwhite
mulbeery, reintegrationofmoriculture

Temeljni literatura in viri / Readings:

- Hamlyn G. Jones: PlantsandMicroclimate, A QuantitativeApproach to
EnvironmentalPlantPhysiology, 2013, Cambridge UniversityPress.

- Sadras V. 0., Calderini D. F., CropPhysiology, 2009, AcademicPress.

- Taiz, L., E. Zeiger, I. M. Moller, A. Murphy 2015: PlantPhysiology. 6th Edition.
SinauerAssociatites, Inc., Publishers, Sunderland, Massachusetts.

- Sadras V.0. &Calderini D.F. 2009. CropPhysiology, AcademicPress, Elsevier.

- Larcher W., 2003. PhysiologicalPlantEcology. 4th Edition. Springer, Berlin.

Znanstvene revije:
PlantCellandEnvironment
PlantandCellPhysiology
JournalofPlantBiotechnology
Trends in Plant Science
Trees-StructureandFunction
Botany

ForestEcologyand Management
AnnalsofBotany
PhysiologiaPlantarum
PlantPhysiologyandBiochemistry
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JournalofPlantPhysiology
PlantPathology

Cilji in kompetence:

Objectives and competences:

e Posebna pozornost je posvecena izbranim
odzivom rastlin na izbrane okoljske
dejavnike

e Poznavanje daljinskega transporta vode

e Prepoznavanjeizbranih toksi¢nih efektov
kisika

e Poznavanjefunkcijskih motenj celi¢nega
metabolizma

e Vpogled v simptome poskodb na nivoju
celic in celega organizma

e Obravnava v izbrane obrambne in
reparaturne mehanizme

e Poznavanje pomena termogeneze v
biologiji cvetenja

e Obravnava izbranih analiticnih metod v
ekofiziologiji in stresni fiziologiji rastlin

e Special attention is paid to the selected
responses of plants to stress factors

e Knowledge of water long distance transport

e |llustration of selected toxic effects of
oxygen

e selected functional disturbances in cell
metabolism

e Knowledge of injury patterns and symptoms
on cell and whole plant level

e Aninsight into thedefense and reparatory
mechanisms

e Knowledge of the role of thermogenesis in
floral biology

e selected analytical measurements in
ecophysiology and stress physiology of
plants

Predvideni studijski rezultati:

Intendedlearningoutcomes:

Znanje in razumevanje:

e Znanje in razumevanje odziva rastlin na
izbrane okoljske dejavnike

e Razumevanje toksicnih efektov kisika

e Poznavanje stresnih faktorjev,
prepoznavanje simptomov poskodb in
osnovnih obrambnih in reparaturnih
mehanizmov

e Osvojitev izbranih metod v ekofiziologiji

Prenesljive/kljucne spretnosti in drugi atributi:

e Pridobitev vrhunskega znanja o principih in
metodah v ekofiziologiji in stresni fiziologiji
rastlin ter uporaba le tega v praksi

Knowledge and Understanding:

e Top-level knowledge and understanding of
the response of plants to stress factors

e Top-level understanding of toxical effects of
oxygen

e Top-level knowledge of stress factors,
identification of injury patterns and
symptoms, understanding the basic defense
and reparatory mechanisms

e Methods and ecophysiological equipment

Transferable/Key Skills and other attributes:

e Achieving top-level knowledge about the
principles and methods in ecophysiology
and stress physiology for good practice

Metode poucevanja in ucenja:

Learningandteachingmethods:
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e Predavanja e Lectures

e |zbrane fitofizioloSke raziskave z uporabo e Selected phytophysiological research using
biokemicnih in fizioloskih metod v biochemical and physiological methods in
laboratoriju in na terenu s poudarkom na laboratory and in field with special attention
morfologiji in funkciji rastlin pod vplivom to environmental impacts to plant
okolja morphology and functions

e Samostojno delo e Independent work

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
e Seminarska naloga in njena e Seminar essayanditsdefense
predstavitev e Diaryoflaboratoryresults
e Laboratorijski dnevnik 25% e  Writtenexam
e Pisni izpit 25%
50%

Reference nosilca / Lecturer'sreferences:

URBANEK KRAINC, Andreja, UGULIN, Tina, PAUSIC, Andrej, RABENSTEINER, Johannes, BUKOVAC,
Vesna, MIKULIC PETKOVSEK, Maja, JANZEKOVIC, Franc, BAKONYI, Tamas, BERCIC, Rebeka
Lucijana, FELICIJAN, Mateja. Morphometricandbiochemicalscreeningofoldmulberrytrees (Morus
alba L.) in theformersericultureregionofSlovenia. ActaSocietatisBotanicorumPoloniae, ISSN 2083-
9480, 2019, vol. 88, no. 1, str. 1-

22. https://pbsociety.org.pl/journals/index.php/asbp/article/view/asbp.3614,

doi: 10.5586/asbp.3614. [COBISS.SI-ID 4562220]

ZEBELJAN, Aleksandra, VICO, lvana, DUDUK, Natasa, ZIBERNA, Bojana, URBANEK KRAINC, Andreja.
Dynamicchanges in commonmetabolitesandantioxidantsduringPenicilliumexpansum-
applefruitinteractions. Physiologicalandmolecularplantpathology, ISSN 0885-5765, 2019, vol. 106,
no. In progress, str. 166-174, ilustr., doi: 10.1016/j.pmpp.2019.02.001. [COBISS.SI-ID 4545324]

URBANEK KRAINC, Andreja, RAKUN, Jurij, BERK, Peter, IVANCIC, Anton. Theimpactoffruit
temperature dynamics on heatstress tolerance ofselectedoilpumpkingenotypes. Advances in
horticultural science, 1ISSN 0394-6169, 2017, vol. 31, no. 1, str. 61-73, doi: 10.13128/ahs-20727.
[COBISS.SI-ID 4307500]

MECHORA, §pe|a, ZERDONER CALASAN, Anze, FELICIJAN, Mateja, URBANEK KRAJNC, Andreja,
AMBROZIC-DOLINSEK, Jana. Theimpactofseleniumtreatment on some
physiologicalandantioxidantpropertiesofApiumrepens. Aquaticbotany, ISSN 0304-3770. [Printed.],
2017, vol. 138, str. 16-23, doi: 10.1016/j.aquabot.2016.12.002. [COBISS.SI-ID 22874888]



https://pbsociety.org.pl/journals/index.php/asbp/article/view/asbp.3614
https://doi.org/10.5586/asbp.3614
https://plus.si.cobiss.net/opac7/bib/4562220?lang=sl
https://doi.org/10.1016/j.pmpp.2019.02.001
https://plus.si.cobiss.net/opac7/bib/4545324?lang=sl
https://doi.org/10.13128/ahs-20727
https://plus.si.cobiss.net/opac7/bib/4307500?lang=sl
https://doi.org/10.1016/j.aquabot.2016.12.002
https://plus.si.cobiss.net/opac7/bib/22874888?lang=sl

Univerza v Mariboru

Fakulteta za naravoslovje
in matematiko
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