
Chapter 8
TRANSPORT



OVERVIEW

8.0 TRANSPORT SYSTEM

8.1 Mammalian heart and 
its regulation

8.2 Human Lymphatic 
System

8.3 Transport In Plants



8.3  TRANSPORT IN PLANT

a) State the pathway of water movement in root

b) State the water and mineral movement via 
xylem in stem                     

e) State the Pressure Flow hypothesis in phloem

c) Explain the lateral pathway of water and mineral 
is transported from surrounding 

d) Describe water movement via xylem by 
transpiration-cohesion-tension mechanism and 
root pressure

f) Explain the Pressure Flow hypothesis in phloem
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PATHWAY OF WATER

MOVEMENT IN ROOT

Option 1

Apoplast

3 pathways of 
water transported 

from the 
surrounding soil to 

the root 

Symplast

Vacuolar



• Water& mineral ions a transported along 
cell wall without passing through the 
membrane.

• Casparian strip blocks apoplast pathway 
at endodermis.

• Water enters stele through symplastic
pathway.

• Water & ions are 
transported through the 
cytoplasm/ protoplasm

• From a cell to another cell 
through plasmodesmata

• The symplast can also have the subdivision of 
the vacuolar pathway

• Water & ions are transported  from vacuole to 
vacuole of the neighbouring cells  across the 
cytoplasm & tonoplasts

LATERAL PATHWAY OF 
WATER AND MINERAL 

FROM SURROUNDING TO 
THE XYLEM

Symplastic route

Apoplastic route

Vacuolar route
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Transpiration pull
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WATER MOVEMENT VIA 
XYLEM
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Force which aids in drawing 
the water upward from 

roots to leaves results from 
evaporation of water 

TRANSPIRATION PULL

COHESION

The force of attraction 
between water molecules 

caused by hydrogen 
bonding

ROOT PRESSURE

The pressure in the xylem 
sap as a result of the 
active absorption of 

mineral ions

ADHESION

Attractive force between 
water molecules and the 

xylem walls







PRESSURE FLOW 
HYPOTHESIS IN PHLOEM

Translocation

Movement of organic 
solute from the leaves 

(source) to the sieve tubes 
and to be carried to other 

parts of the plant (sink)
(source)
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PRESSURE FLOW 
HYPOTHESIS IN PHLOEM

Growing 
tips

Stem 

Growing roots

 Sugar sink : sugar storage organ 

Fruits  

 Sugar source : sugar production
organ 

Leaves  
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• At source, sucrose produced by photosynthesis
• Sucrose actively transported from source into sieve tube
• Accumulation of sucrose (solute) lowers water potential 

in sieve tube
• Water moves by osmosis from the xylem into sieve tube

• Entry of water generates a high 
hydrostatic pressure in sieve tube

• Creates a difference of hydrostatic 
pressure along the sieve tube

• Sucrose passively transported 
along sieve tube from the part 
near the source to the part near 
the sink

• At the sieve tube near the sink, 
sucrose is actively transported into 
the sink

• Hydrostatic pressure at the sieve tube 
near the sink become lower
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• Xylem recycle water from 
sink to source
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