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Data-based questions: Explaining water movement

Water potential is a measure of the tendency xylem vesse| phioem sieve  campanion cell
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of water 10 move from one area to another. It

is represented by the variable ¥ . It is defined

as the sum of solute porential md.u pressure i i
: n_mn-mmmmm high ¥, = mmx
potential. gl §
HO: | turgor pressure G = B }.7 MBal
Pure water has a solute poténtial, ¥, of zero. ;-
Once solute is added, the value of the solute 28
m potential becomes more negative. The more g ok flowor |
—

negative the solute potential, the more likely I water and solute w_
water will be drawn from another area with ~ 1 = 5 trear
higher solute potential; i... lower solute
concentration.

Pressure potential (¥,) in a plant cell s the
pressure exerted by the rigid cell wall that
limits further intake of water. In a plant cell,
pressure exerted by the rigid cell wall limits

' further water :wSWm despite solute potential & Figure 5
“ differences.
T 1 mxm_Eh the movement of water from poin 3 Explain the movement of water from point
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Osmoregulation & Eukaryotic Cells

Ways to describe the potential for water to move across a membrane:
A. Osmotic Potential - OP (animal cells & others with no cell wall)

1.

2.

definition: measure of the tendency of a solution outside of a cell to either

cause the withdraw or movement of water into a cell

Osmotic Potential values:

a. pure H,O has an Osmotic Potential = 0

b. add solutes, and the Osmotic Potential becomes negative... the more
solutes, the more negative the value

Compare the relative solute concentration on either side of the membrane

¢. Isotonic = equal solute concentrations .. Osmotic Potential equal

d. Hypertonic = higher solute concentration ... Osmotic Potential more
negative

e. Hypotonic = lower solute concentration .. Osmotic Potential less negative
(unless it is pure H,0, and then it is 0)

Water moves from a higher Osmotic Potential to a lower Osmotic Potential

a. water moves down a water concentration gradient

hlgh HZO concentration = low HzO concentration
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b. water moves up a solute concentration gradlent
low so ‘tlte concentration —> hlgh solute concentratlon
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Animal cell response:

a. environmental solution with a higher Osmotic Potential = net gain H,O ..
cell expands in size (may lyse)

b. environmental solution with a lower Osmotic Potential = net loss H,O ..
cell shrinks in size (shrivels)

c. environmental solution with an equal Osmotic Potential = dynamic
equilibrium of H,O in and out of the cell

B. Water Potential - W (plant cells & other cells with a cell wall)

1.

definition: the free energy per mole of water, calculated from two major

components:
a. solute potential(\Ws): depends on the solute concentration (also called the

osmotic potential)
b. pressure potential (W'p): results from the exertion of pressure on the

solution

2. Water Potential Equation:
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3. Solute Potential calculation:
Ws =-iCRT
1 = ionization constant (# of parts compound breaks into in water)
C = molar concentration
R = pressure constant (R = 0.0831 litre bars/mole K)
T = temperature in Kelvin (°C +273)
4. Pressure Potential:
a. Initial Wp value =0 (atmospheric pressure)
b. Final Wp value is caused by the turgor pressure, to compensate for flow of
water into the cell
5. Water Potential values:
a. pure water ¥ =0
b. add solutes changes the W
1)  addition of solutes makes the Ws value drop .. ¥ value drops
(become more negative)
6. Water moves from a higher water ' potential to a lower water potential
T = N ___ﬁ e
7. Water Potential Practice Problem:
@What 1s the water potential of a cell that has a molar concentration of 0.15M

%\:ﬂ%’\y \5'% sucrosg-aty27-°C2 ; \{W\ZLCLL \
SRy gl sk el O
L Y= -0 YpASY ¢ 03DE00
. -2, 3245 w3

‘—\f;>(z5 ?\-1 Y ‘—j’es'%\{?

k -“‘L\/—; "%"(" LL\'\@ \0@:% \

%e water potential of a ‘solution tl_l_ét_h_e;s_ a__rgolar concentration of
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