Uvod

o Adaptace, aklimaceostliny vodni, poikilohydrickéiasy, mechy,
lisejniky, kapradiny, vyssi rostliny) a homoiohydrické.

 Obsah vody, RWC, vodni potencial a jeho komponenty:

charakteristika, uplatmi, vzajemné vztahy
* Voda a dlouzivyist




Srazky a evapotranspiracetiznych ekosystém

Porost _ Oblast Roéni dhrn Evapotranspirace Odtok (povrchova
srzek v % a podzemni voda) v %
(mm) Uhray sraZek Ghmu srdick
/
Lesnaté krajiny .
Tropicky deliny les povodi Konga 1900 73 27
Savana " povodi Konga 1250 82 18
Opadavé lesy (na rovindch) stiedni Evropa 600 67 33
severoyychodni Asie 700 72 28
JehliZnaté lesy {na rovinich) stiedni Evropa 730 60 40
severovych. Evropa 800 65 s
Horské lesy jitni Andy ’ 2000 25 75
Alpy 1640 52 48
stfedni Evropa 1000 43 57
Severni Amerika 1300 38 62
Travinné porosty
Savany semiaridni tropy 700 85 15
Rékosiny stiedni Evropa 800 > 150 0
Pastviny stfedni Evropa 700 62 38
Horské louky Alpy
—~ za rok 1000 — 1700 10— 20 KO — 90
— za vepetalni obdobi 500 — 600 25 — 40 60 — 75
Stepi vychodni Evropa 500 95 5 ’
Pustiny
Polopoudt? subtropy 200 95 5
Pouité subtropy 50 > 100 0
Tundra Severni Amerika 180 55 45
Jizni Amerika 370 70 - 80 20 — 30

Chladna hotska poudt (puna)




Adaptace, aklimace

Zivotni prostedi rostlin (klimaticka pasma, mnoZstvi srazek,
obsah vody v §d¢, vihkost vzduchu, zasoleni)

Rostliny vodni a suchozemsksikilohydrické a
homoiohydrické)

Adaptace, aklimace




Zakladni charakteristiky

Vodni bilance rostliny:

absorpce - transpirace, vliiigni a vzdusné vihkosti

Obsah vody v rostl&[%] = (FM - DM / FM) x 100

FM - ¢erstvd hmotnost, DM hmotnost susir

protoplazma 85 - 90 %, organely bohaté na lipidy (chloroplasty,
mitochondrie) 50 %,

zralé duznaté plody 85 - 95 %, listy 80 - 90 %idty 70 - 95 %, tkvo 50
%, semena , pylova zrna 5 - 15 %

Relativni obsah vody,

RWC [%] =[1 - (FM,- FM,)/(FM, - DM) ] x 100,
FM, - hmotnost po nasyceni, EMaktualni hmotnost




Vodni potencial a jeho komponenty

L|JW = (uw - HWO) /VW
J,, - vodni potencialy,, - chemicky potencial vody v systémy,? - chemicky
potenciakisté vody, \{,- molarni objem vody

uw: (aG /ani)T,p,nj

G - Gibbsova volna energie, A pocet moli komponenty i, nj - péet moli
ostatnich komponent, T - absolutni teplota, p - tlak

Wy =W+ Wy + U + Uy
s - osmoticky potencial,p, - tlakovy potencial,y,, - matricni potencial |
Y, - gravitaEni potencial

Y.=(RT/V,)Ina,=-cRT
R - plynova konstanta, a aktivita vody, c - koncentrace

€=V (Ap/AV)
€ - objemovy modulus elasticity , V - objem tiky

Rozdilné hodnoty,, a jeho komponent uvriiburek a v apoplastull,,.; & Wissud




Vodni potencial list riznych drulk rostlin

Tab. 5.6, Minimdlni hodnoty vodnfho potencidiu asimilainich orgdnd rizmfch ekologicky odlidnych
skupin rostlin. Podie Scholandera et al. (1965), Merina et al. (1976), Bergera et al. (1978) a ddajd

shromazdénych Richterem (1976)

Skupina rosilin Yoia (MP2)
VYodni rostliny -1,2
Banzinné rostliny -1,5
Polni plodiny ~1,5 a2 -2,5
Travy -2,0 a2 =2,2 (-4.5)
Dfeviny mimého pasma
Opadavé stromy a kefe —1,5 a2 —-2,5
Jehli¢nany - -1,8 a2 =2,5 (=6,0)
Rostliny oblasti s periodickym suchem -
Tvrdolisté druhy ~35a-70
Druhy buse ~3,5az 8,0
Rostliny "garrigue” —4,0 a2 —-8,0
Poustni rostliny
Kete —35,5 a1 -9,0 (—16,0)
Sukufenty —1.8 a2 2,0
Rostliny mangrova —5,0 a2 6,0

Halofyty

~3,0 a} —5,5 (-9,0)




Uplatreni jednotlivych komponent

Py — vysoké stromy(y, = ghp, g - gravit&ni konstanta, h - vyska
p - hustota roztoku),

Y, — bobtnani a prvni faze Kieni semen
Y, — cevy, apoplastjist, pohyby piduchi

Y,— transport na urovni bk a pletiv, plasmolyza, kenovy vztlak|

rusi

P
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Plasmolyza

Figure 5. Onion scale leaf epidermal cells plasmolysed in 075 M
mannitol. Stretched strands of plasma membrane connect the
protoplast to the cell wall; small sections of the plasma membrane
and peripheral cytoplasm remain tethered to the wall. Confocal
projection, ~x 750. Photograph courtesy of Brian Gunning.




Metody stanoveni
), - psychrometrie, tlakova komoreéefah mezip,, a vinkosti vzduchuy,, = (RT / V,,) In(e/e) |

W, - psychrometrie, kryoskopie
|, - tlakova sonda
Termalankovy psychrometr
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Fig. 1.14 Thermocouple psychrometers of the A type. Left: simple madification by MonTRITH
and OwEeN (1958). Centre; modification with a brass chamber. Right: miniature modification
by Maxorar (1966a,b,c): 1 — insulated wires, 2 — copper rods, 3 — rubber stopper, 4 —
glass measuring chamber, 5 — chromel and § — constantan wires, 7 - copper wires, § —
screw for pressure equilibration after closing the chamber, 9 — brass stopper with O-rings,
10 — brass chumber, 11 -- psychrometric chamber, 12 — silver cylinder, 13 — thermo-
couple, I4 — araldite seals, 15 — glass tube, 16 — glass specimen tube, 17 — polyethyvicne
sleeves, 18 — leaf disc.




Tlakova komora

pryiov
tésnani
tlakomér

« stlateny
vzduch

komora

Obr. 2.12 Princip méfeni vodniho potencidlu tlakovou komorou,
Popis v textu. {Podle Nobela 1991 )




Tlakova sonda

Figure 2-15,
e

Micrometer

i||||¢|1|||.||.|

Microcapitlary

Pressure
fransducer

Schematic diagram of a “pressure probe,” an apparatus that can be used to measure 2. Ly {or
L ,. see Chapler 3}, and e for individual plant cells, Fhe intracellular hydrostatic pressure is
ttansmitted ta the pressure transducer via an oil-filled microcapillary introduced into the cell.
Volume can be changed by adjusting the micrometer and observing the motion of the interlace
hatween the cell sap and the oil (in the drawing the cell region is greatly enlarged relative to
the rest ol the apparatus),
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jemu bubky — tzv, Hoflerdv diagram, Podrobné)3f popis v textu.
(Podle Salisburyho a Rosse 1992.)



Vodni stres

Vznika i jakekoli nerovnovaze ve vodni bilanci rostlin kdy rychips

transpirace (E) je vySSi nez rychlost absorpce (A).
Vysoka E - nizka vihkost vzduchu, vysoka teplota, vysokaferzost

silny vitr — snizovani E je dosahovano zaviraniradarchi, omezeniny

jejich pattu a velikosti, dostataou tvorbou kutikuly a vosk
snizovanim listove plochy

Nizka A - nedostatek vody vial, vysoka koncentrace soli, niz
teplote pady — zvySen je dosahovan zvétSenin korenovehi systemt

jeho lepSim rozlozenim v ggé¢ a osmotickym a elastickyin

vyrovn avanim

Malé odchylky v A a E vyrovnava transport vody ze zasob &

Zasob.

Urcity maly vodni stress je nezbytny pro gradient vodniho paitda
mezi substratem a nadzenddisti umoaujici transport vody.

Vd

Ka

do




Osmotické a elastické vyrovnavani

Osmotickeé a elastické vyrovnavanigt, sucho, zasoleni, nizka teplota, apod.), indukce
snizenim vodniho potencialuigly nebo vihkosti vzduchu

Osmotické vyrovnavani —gem ionti, produkce nebo hromadi osmoticky aktivnich
latek: cukry (glukoza, trehaloza, sacharéza), alkoholhar(nol, sorbitol, glycerol)
polyaminy aminokyselin' (prolin), betainy (glycinbetain) téZz ochrann' vyznam
predevSim membran, prolin napéz zdroj C a N, ochrana proti ROS

Dehydriny — zrani semen, pylovych zrn, vegetativasti rostlin i stresu, téz vlivemn
ABA

Elastické vyrovnavani — expansin, xyloglucan endotrbhegylaza, peroxidaza




Model burgcné sény a moznosti z&ny jeji extenzibility
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Fig. 2. Model of the cell wall and some of the activities that may alter
cell wall extensibility. Cellulose microfibrils are coated with matrix
glycans such as xyloghuéan and embedded in a pectin/hemiccllulose
‘mattix. Expansins are thought to loosen the adhesion of matrix to the
micrefibrils, allowing slippage of the microfibrils and extension of the
cell wall in response o the tensile forces gencrated by cell turgor
pressure. HY-ATPases (star) in the plasma membrane can lower wall
pH and thereby activaie expansins. Transglycosylases, such as XET,
can cut and ligate matrix glycans to one another, while endoglucanases
can cut the xyloglucan backbone, making the wall more sensitive to
expansin-induced wall extension. Cross-linking enzymes (not shown)
could have the opposite effect. (Modified from Cosgrove, 1997,)




Zmeény vodniho potencialu a jeho komponehitgiresu

(a)

Unstressed

(External vy, -0.2 MPa)

(®) Low y,, stress
{External y,, ~1.0 MPa)

u,, components
WY =Wty
y,, = water potential

y, = osmotic potential
iy, =turgor potential

RWC = relative water
content

Waroo™ Vi, at 100% RWC

Celi wall elastic
moduius (¢

Ay,
=y—=F
BN A

V =cell volume
(AV ~ ARWC)

No response

No action taken to
prevent water loss.

Decreased RWC and
loss of turgor.

Solute accumulation
Cellular solute content
increased by -0.8 MPa
(240 mm).

Turgor, RWC (and V)
maintained.

Cell wall hardening

Increased &.

RWC maintained without
solute accumulation but
with loss of turgor.




Voda a rast

Dlouzivy rist:

dVv/Vdt=m(y, - Y)

m - extenzibilita buacné sény, Y, - tlakovy potencial, Y - hrani tlakovy
potencial

dV/Vdt = L(W,° - )

Lp - hydraulicka vodivostp, ° - vodni potencial zdroje vody,, - vodni
potencial prodluzujici se hly

Lockartova rovnice:

dV/Vdt = mL/(m + L)) x (@, - Ys-Y)




Vodni stress aist

ELONGATION RATE {percent of control)

Rozdilné ovlivigni
prodluzovacihotrstu
korenl a stonk
snizenim vodniho
potencialu media
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Vodni stress aist

RELATIVE ELEMENTAL
ELONGATION RATE (h™ 1)
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Aktivita xyloglukan endotransglykosylazy

Wall extensibility under water deficits 1547
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Fig. 5. Distribution of XET activity in elongation zones of maize
primary roots grown at high or low . XET aclivity was expressed on
~ the basis of cell wall dry weight. Inset shows the spatial distribution of
cell wall dry weight ulong the root tip (modified from Wu er al., 1994).




Vliv NaCl na dlouzivy tist
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Fig. 6. The effect of changes in salinity of soil solution on elongation
rate of a barley leaf, (@) with no control of leaf water status, and (b) with
the plant maintained at balancing pressure, i.e. at constant leaf water
status, throughout the changes. The vertical broken Hnes mark the times
at which the solution was changed, and the broken horizantal line in (@}
marks zero elengation rate. At the changes, full-strength nutrient solu-
tion was exchanged with the same solution containing 75 mmM NaCl
{differing by 340 kPa in osmotic pressure), or vice versa.




