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D Tl f the potential tential t) of water i tieul
. VATiEs PGWD he meagure of the potential energy (potential movernent) of water in a particular

environment or gystem in comparigon to pure water. The unitg of water potential are kilo
pascale: kPa (or sometimes MOa where 1,000 kPa =1 MPa)

Water

Dotential w At atmogpheric preseure and 20°C, the water potential of pure water (no soluteg) is ZERO ka,

Tuo components can affect water potential: SOLUTES (@8) and PRESSURE ().

Qoluteg (w,) — More soluteg, lese movement ALWAYS NEGATIVE @

P, =P, + ‘Pp J Preseure  yger (w,) Auinys Neoarivi @

Water  Solute Preseure (,) - More pressure, more movement PosITivE ok Neoative G

Water moves from HIGHER water potential to LOWER water potential.

(TH[ EFFECT OF SOLUT[SE The pregence of solutes DECREASES the water potential. Therefore W, is dwaye NEGATIVE @

Alarge container i¢ seperated into two by a membrane with (permeable to water). The left side containg pure
water and the right side containg pure water with golutes. Ag we know, the W, of pure water ig ZERO, but the W,, of the
righthand container will be lower (a negative W) due to the presence of solutes. Water wil therefore move from the left to the
right container FROM HIGHER TO LOWER WATER POTENTIAL.

Water moveg from low golute concentration to high

(Inegrel protein) golute concentration by the process of ogmogic.
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PURE WATER  SoLuTt
Qolutes atract water molecules and Pure water hag HIGHER WATER POTENTIAL compared to

make it difficult for them fo move away, right container; hence water will move to the right.

To understand the effect of presure on water potential, we mugt firet understand Boyle’s law:

[nvergely, by increaging
the volume within a

confined space [by confined gpace by puling
puhing on the s it on the === it cauges

caugeg the pregeure the preseure ingide to .
decreage, thug Fulling in
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By reducing the gpace
(volume) within a

ingide to increage, thug dl
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Higher prescure INCREASES the water potential and lower pressure DECREASES the water

. (TH[ EFHECT OF PR[SSUR[T potential. Therefore W, is either POSITIVE or NEGATIVE depending on the preseure. @@y

Alarge container ig geperated into two by a membrane with (permeable to water). The both sides contain pure
water, but Freggure ig exerted on the left container (ilugtrated ag the arrow pughin(g/udown), and not on the right one. Thug, the
W, of the lefthand container will be higher due to the higher hydrogtatic preseure®. Water will therefore move from the left to

the right container FROM HIGHER TO LOWER HYDROSTATIC PRESSURE.
*Hydrogtatic preseure ig the pressure exerted by water.

Water moveg from high pregsure to low
[ p— __presaure by the procesg of ogmogie.
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_WATIR WATER The left contained hag a HIGHER WATER POTENTIAL compared
High preceure Low presgure

to right container; hence water will move to the right.

potential, remember that they comulatively affect W, [t i a combination of golute concentration

Now that you understand the individual effects of both colutes W, and pregeure W, on water
P,=¥,t¥, J J p :
and pregaure differences.

Water potential DECREASES from the roote to the leaves, which allows for water to move
(WAT[R POTENTIAL IN PMNTS) from ’rfE)e roote to the leaves.
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Water out the leaveg

WATER POTENTIAL

Outgide air w,,
< > -100.0 MPa

Notice the W, ie ALWAYS negative!

A= I
"V al Leaf W, During , negative TrangB !r(;'ri?)rl\‘ I:l:(!\lwg]- gr ‘wa’rer
L STV precaure ie created cauging the P

z . to climb up a plant much like how
-t water potential to be reduced. we can euck water up a eiraw.
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Leaf ¥,
-10 MPa

> —
Trunk xylem W, P, =¥, T H

-0 MPa Water potential is a combination of golute
concentration and pregeure differenceg.

Trunk xylem W,
-0.6 MPa

Waterin -

the roote Qﬁ

Soil ¥, Higher water potential at the roote caugeg the water
-03 MPa to move from higher to lower W, towards the leaveg. '@Me

You do not need to remember the valies of water potential at different heights in a plant - a
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z(l/()hen in a hypotonic environment, water will move from lower §

-

to higher golute concentrationg (from outside to ingide the
cell). This causeg the plant cell to swell = the turgor preseure
(presaure potential) increageg.

w, Extracellular flud > @, Intracellular fluid

UNWILTED
PLANT

\ J

Turgor pressur: ig MAINTAINED
%keepg the plant upright)

Once hoth the extracellular and intracellular water potentiale
equalige, water gtopg entering the cell and turgor preseure
gtope increaging.

w Extracellular flud = W, ntracellular fluid
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When in a hypertonic environment, water will move from
lower to higher solute coneentrationg (from ingide to outside

the cell). Thig causes the plant cell to shrink = the turgor
presaure (preseure potential) decreages (unti it is logt)

w, Extracellular fluid € W, ntracellular fluid

WILTED PLANT

Turgor presgure ig LOST
(caugeg the plant to wilt)

Once both the extracellular and intracellular water potentiale
equalise, water etope leaving the cell and turgor preseure stope
decreaging.

w, Extracellular fluid = P, Intracellular fluid
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