TRANSPORT OF WATER AND
SUGAR IN PLANTS

Dr. Manoj Kumar Sharma
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Water molecules in the xylem are transported up from the roots by
transpiration, the evaporation of water from leaves.

Water molecules’ affinity for one another allows for the maintenance o
a continuous water column.

Water flows down a gradient of water potential (), from high to low
(influenced by pressure, gravity, and solute content).

Water potential ranges from -10 to -100 MPa at the leaf, and it
gradually increases at the roots (-0.6 MPa).

Water flow and cohesion sustain the tension of the water column.
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How is sugar transported?

Movement occurs from a region of high concentration to low
concentration:

o Sugar source (where sugar produced, e.g., from leaf or by breakdown
of starch) to a

o Sugar sink (where it is utilized)
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How is sugar transported?

1. Positive osmotic pressure is created when water
enters sieve elements, and it is greatest where sugar

concentration is highest.

2. As aresult, sugars flow via pressure from a high-
concentration (high pressure) region to a low-

concentration zone (low pressure)
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Flaccid cell:

0.4 M sucrose solution: - Wp= O
Vp= 0 ol we=—07
Yg=—09 w =—0.7 MPa
w = —0.9 MPa /
\ Cell after plagmolysis:
Yp= 0
1'-"5 == _'u-g

w = —0.9 MPa

(a) Initial conditions: cellulary > environmentaly

: Flaccid call:
Distilled water: - W= D
We=0 We = —0LT
Ys=10 w = —0.7 MPa
w =0 MPa

[ Turgid call at osmotic
equilibrium with

—= surroundings:
*P = o077
*E = _ﬂlT
» w = 0 MPa

Sy o
(b) Initial conditions: cellular w < environmental y
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(a) (b)

01 M
solution
Pure
water
H,0 —=
Yp= gza
g = 0.
w=0MPa v =-0.23 MPa

(€)

-—Hzo

Yp= 030
yg = —0.23
W = 0.07MPa w =-030MPa w =-0.23 MPa

w=0MPa
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Osmosis-movement of water across a membrane/Yrom low to
concentration of solutes — results in increased osmotic




Source cell

Sieve tube (phloem)

ranspiration stf
Xylem vessel

Sink cell

Copyright £ Pearsen Educatlon, Inc., publishlng as Beajamin Cummengs.

Pressure Flow:

Movement by osm
pressure within sie
elements from high
concentration to lo
concentration:

Sugar source (where
sugar produced, e.g.,
from leaf or by breakdo
of starch)

to a Sugar sink (wh
is utilized).
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