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Stresova fyziologie rostlin

M. Bartak

Ustav experimentalni biologie, Oddéleni fyziologie a anatomie rostlin,
Laborator fotosyntetickych procesu
Univerzitni kampus Brno-Bohunice, Kamenice 5, 625 00 Brno




Stresova fyziologie rostlin

(1) Historie vyzkumu stresu, Obecna teorie stresu

2) Stres u rostlin na urovni subbunécnée, bunécné, organove, celostni
) Stresové faktory, klasifikace biotickych, abiotickych faktort, metody méreni
4) Prenosy signalu, molekularné biologické zaklady protistresove reakce
5) Stresove proteiny, antioxidanty - mechanismy protistresové reakce
6) Stres z nedostatku/nadbytku dostupné vody (mechanismy vyhnuti se stresu)
/) Stres ze zasoleni substratu, osmoticky stress
8) Stres zpusobeny toxickymi a cizorodymi latkami
9) Stres zpusobeny chladem, mrazem
10) Teplotni stres (tepelné ucinky fyzikalni, chemické, mol.biologicke)

11) Radiacni stress (deleni, klasifikace, mechanismy vzniku, fotoprotektivni
mechanismy)

(12) Aklimace/Adaptace na stress v extrémnich prostfedich (hluboké oceanicke
vody, podmorské vulkanické vylevy, pobrezni oceanické oblasti, extrémné
toxicka stanovisté, vysokohorské a polarni oblasti, poustni biomy,
extraterestické systémy)
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Stresova fyziologie

rostlin
« Je multidisciplinarni obor...

Proto jste/budete experty ve...

* Fyzice
* Chemii
* Biologii rostlin
Botanice
Anatomii a morfologii
Biochemii
Ekologii
Fyziologii

Molekularni biologii
Genetice a genomice
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Meésto, zemé, osoba ?




Sklenik,

Botanicka zahrada,

Hofburg,
Viden

Rakousko
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Kdo je tento
muz s mikroskopem ?

Hans Selye

. ;f‘.-.!';' :
Source: www.thecanadianencyclopedia.ca
a dalsi web zdroje



http://www.thecanadianencyclopedia.ca/en/article/stress/

* Selye Janos University
» Selye Janos Egyetem,

is the only Hungarian-language |
university in Slovakia. It was

established in 2004 in Komarno _“*—




Hans Selye

« Selye was born in Vienna, Austria-Hungary on
26 January 1907. He grew up in Komarom,
Hungary and the Hungarian language university
In that town bears his name. He became a
Doctor of Medicine and Chemistry in Prague in
1929, went to Johns Hopkins University on
a Rockefeller Foundation Scholarship in 1931
and then went to McGil
University in Montreal where he started
researching the issue of stress in 1936. In 1945,
he joined the Universite de Montréal




Zakladni terminy

Ekologicke limity.
Zakon tolerance, zakon minima.
Ekologicke a fyziologické optimum.

Stresoveé fyziologie

— abiotické a biotické stresoveé faktory,
— rezistence,

— tolerance,

— citlivost,

— aklimace,

— adaptace,




Ekologie: definice zakladnich pojmu

« EKOLOGIE = nauka o vztahu mezi organismy a prostiedim a mezi
organismy navzajem

 pojem zaved| Ernst Haeckel v roce 1869
e organismus je otevieny systém (vymena energii, latek, informaci)
« dulezita schopnost
— adaptace = pfizpusobovani se novym podminkam
— tolerance = schopnost daného organismu vyrovnavat se s pusobenim
ekologickych Cinitelu
» Liebiglv zakon minima: ,Organismus neni silnéjSi nez nejslabsi ¢lanek v fetézci jeho
ekologickych pozadavku.*
» Shelforduv zakon tolerance: ,Kazdy druh toleruje urcité rozpéti libovolného faktoru a
nejlépe v prostfedi prospiva, plsobi-li vnéjsi vlivy v rozsahu optimalnich hodnot.“ (viz
ekologicka valence)

« zivotni podminky:
— abiotické (svétlo, teplo, voda, vzduch, horniny/plda) |
— biotické (ostatni organismy a vztahy s nimi)




“Nothing is constant but
change! All existence is a
perpetual flux of 'being
and becoming!' That is
the broad lesson of the
evolution of the world."

Ernst Haeckel

Ernst Haeckel
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By ecology we understand the
total science of the connections
of the organism to the
surrounding external world.
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Ekologie - definice

 Shelforduv zakon tolerance

» ,Kazdy druh toleruje urcite rozpeti
libovolneho faktoru a nejlépe v prostredi
prospiva, pusobi-li vnéjsi vlivy v rozsahu
optimalnich hodnot.” (viz ekologicka
valence

ekologicka valence = rozmezi podminek, v nichz je organismus schopen existovat



Liebiguv zakon minima

* rostliny jsou zivotne
zavislé na tom prvku,
ktery je v jejich
zivotnim prostredi
obsazen nejméné.
muzeme aplikovat
na zivocichy.

xez



Plant Responses to Stress

concept of stress

Stress is a force per unit area

Strain is a change in dimension in response to stress (in other
words, deformation of a physical body under the action of
applied forces)

Failure of a material occurs when the material cannot strain
sufficiently to resist stress




Plant Responses to Stress

concept of stress

Abiotic (physical or chemical) or biotic
factor adversely affecting an organism

Measured as effect on growth rate
and productivity




Plant Stress Physiology
to gain knowledge about
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The Four Elements of Abiotic Stress

Water

l

Light “—— Temperature

T

g Nutrients

N

time

In general, performance below optimal
genetic potential is indicative of stress [E




Environmental stimuli that affect
plant growth

* Plant response to environmental stimuli involves
perception, transduction, adaptation

nimani, transdukce, adaptace

Sensing changes in the surrounding
environment

Responding to gravity and direction of light, etc.

Adjusting their growth pattern and development

Control systems in plants involve adaptations,
adaptations, adaptations




Factors that determine plant
stress responses
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Easy definition

* Plant stress is defined as any change in
environmental conditions that produce
a less than ideal plant response.

— Biotic
— Abiotic




Biotic Factors

microorganisms (bacteria and fungal)
Virus

parasitic plants

Insects

...... add your suggestions




Abiotic Factors

Water
Temperature
Light

Soll
Nutrients

Dostupnost vody
Teplota

Svetlo (zareni)
Pudni faktory
Ziviny




Other Factors
‘outside an easy classification’

* Chemical Injury Chemické poskozeni
« Mechanical Injury Mechanické poskozeni
* Transplant Shock Presazovaci sok




Let us start with something easy.
Zacneéme nécCim jednoduchym:
Lack of nutrients

Nutrient insufficency
Nutrient deficiency

Nutrient imbalace

Limited nutrient uptake

Absence zivin
NedostateCné mnozstvi zivin
Nevhodny pomér Zivin

Omezeny pfijem Zivin




SULFUR DEFICIENCY



http://www.nrs.mcgill.ca/whalen/nutrient/Sulfur/Sulfur.html

NITROGEN DEFICIENCY




Do you remember your practical training in Plant Physiology ?

Rustova analyza rostlin kukufice kultivované v kapalném mediu
Deficientnim dusikem (N), fosforem (P) a sirou (S)




HELALTHY leawes shins vwith a rich dark gresn
color when adegquately fed

FOTASH deficiency appears as a fining or
drying alomng thes tips and sdges of loweast
| rawes .

RITROGER hunger =ign iz yellowing that
=tarts at tip and moves along middls of laaf,

strips alomng the wveins amnd offten & purplizh
alor o the wndersicdde of the lowvwer laves.



Methods to study plant stress resistance

1.  Biochemical and biophysical approach
— control vs. resistant plants
— control vs. induced conditions
2. The genetic approach
— identify mutants with altered response
—  suppressor mutations
Comparative approach: complementation in yeast
The Genomic Approach
The Metabolomic Approach
The lonomic Approach
Discovery vs. Hypothesis-Driven Science
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Damy a panove,
dekuji Vam za pozornost




