[he necessily of Transpenl
ul planls
» Plants are
which are formed from cells that
need water and nutrients
» The large and tall size of the plants
creates that is
for the plant to absorb
its basic needs from the surroundings
» In order to overcome this problem,
plants have to
water, mineral salts and
nutrients to all the cells
» Plants which have a transport system
are known as
» (alga and moss)
do any
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v water and mineral salts
by the roots to the stems
and leaves
v mechanical support to the
plant

PHLOEM

o organic compounds
(sucrose) which are by
the leaves through photosynthesis to
the stems and roots

. acids and plant
hormones to all parts of the plant
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wpbom dessels and
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wiley and minesal sally

XYLEM VESSELS

A Xylem vesse| consists of at
which do

A These cells are
from end to end to
form to allow
water flow from the roots to the
leaves
QO The walls of the xylem vessel have
to
a. Give to xylem vessels
to them collapsing
due to the and
when water
moves through it

b. the plant from being

TRACHEID

— The cell wall of tracheid also has
and to allow
water movement to adjacent cells



COMPANION CELLS

¢ Companion cells contain
to in
the form of ATP to
sucrose from the leaf to the sieve
tube through

Xylem vessel  Tracheid

—— Phloem
i &€ Xylem

Companion

W E cell

: Sieve 7 7
NI
SIEVE TUBES Perforation
plate \4 5 .

® Sieve tubes do nuclei, Sieve tube A > :"fnpamon

(b)
ribosomes or vacuoles

® This sucrose molecules to
through sieve tubes

® On both ends of the sieve tube, there
is a that has
through which organic compounds
can from one sieve tube to the
next



foanspsal of waley and
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N Water is to the
growth of plants because water
helps to from the

soil to the stems and leaves
N Other than that, water also helps in
giving to plant cells so
that the plant
N The water and mineral salts
movement from the soil to the |eaves
are helped by
1) Transpirational pull
2) Capillary action
3) Root pressure

Low water
potential

Key:

Direction of water movement

High water
potential

% Water movement

Mesophyll

Figure 4.6 Transpirational pull, Root
capillary action and root pressure

TRANSPIRATIONAL PULL

v when water that is
from the stoma, pulls
water from the leaves

CAPILLARY ACTION

® Capillary action is from
and
of water molecules which
water in the stem against

ROOT PRESSURE

» water from the soil into the
xylem vessels of the root via
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from the root hair cells into

1 the cortex via
A The in the root hair n
cells is compared to water in
the soil » This condition to
A This is because the are throughout the
by the root hair cortex, endodermis and pericycle
cells into the , Causing the layers
cell sap of the root hair to have g
compared to -
the soil O  This root pressure to
water into the xylem vessels of the
1 root and then into the xylem vessels
— Water from the soil into the of the stem

root hair cells and epidermal cells via

Water is

absorbed into the

xylem by the root  Key:

system which e \Water movement
has root hairs.

e
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Root system of plant

- ’ Nt e
Epidermis Cortex Endodermis‘r Xylem
Pericycle



m W «—W i Adhesion force
M/l/ - T e between water

01 molecule

wylem vessels

A

molecules and the
wall of xylem

For tall plants, root pressure
water to the |eaves,

especially the shoots

Therefore, the movement of water

Cohesion force

molecule in the xylem vessel is also between water
molecules

by the of
(a) Water movement in the
xylem by and xylem vessels of stem

forces and also

Mesophyll
palisade
Spongy

e n

Adhesion and cohesion forces

which mesophyll cell
water in the
— Xylem vessel
xylem vessel| |
SEeeEs]M==asas
When transpiration process happens, I~ Stoma
Water vapour released to the
water as surrounding by transpiration
from the spaces between the cells to (b) Water movement in the
be surroundings opened xylem vessel of the leaves
Key:
stoma — Water movement
Spongy mesophyl| cells and
they have
towards adjacent cells @m ul M
Water molecules from

O @uttation is a
neighbouring cells via spongy

sophyll cells b through a
meso ce
] PhY Y (hydathode) at the end of the leaf
This movement a force

veins the stomata
called that

by a high root pressure

water molecules in the xylem vessel
O Quttation occurs when the

of the leaves to the outside of the

leaves and )
is
O This condition usually at
and when the
and the

O The root pressure formed
water to the leaves and stems of the
plant



SIMILARITIES

SIMILARITIES

e Both processes occur through the leaf

e Both processes cause permanent water loss from the plant

DIFFERENCES

GUTTATION

TRANSPIRATION

Happens at night and early morning

Happens on hot and windy days

Only happens in herbaceous plant

Happens in all plants

Water released in the form of water droplets

Water is released as water vapour

Water is released through a special structure
(hydathode) at the end of the leaf veins

Water is released through stomata

Happens when root pressure is high

Controlled by the stomatal opening and
closing

Releases water that is rich in minerals

Releases pure water

e elibion of planls
bl de el underge
(Ranspivalion and galtation

EFFECTS TOWARDS PLANTS THAT DO NOT
UNDERGO GUTTATION

v" Without guttation, effective

v" Therefore,
hair cells is

by root
ina
surrounding with

v" Without guttation, plant waste
substances
v" If guttation does not occur, the
becomes and
the leaf vein to
V' This leads to the leaves

to pathogen, eventually fall

EFFECTS TOWARDS PLANTS THAT DO NOT
UNDERGO TRANSPIRATION

*
0’0

Without transpiration,
of plants

<> in temperature can
enzymes and biochemical
processes (photosynthesis and
respiratjon)
*“* Wijthout transpiration,
(potassium jons)
from the roots to the
leaves for photosynthesis
*“* Wijthout transpiration,
throughout the plants will
be and the plants
to

¢ Plants can die in the long run

)




| Jebuiilien of ransCeciion
0 is a
organic substances
(sucrose, amino acids and hormones)
in the phloem from the leaves to

other parts of the plant (roots and
stems)

(e necessily of
(ranstecalion i plails
—> Translocation helps in
from the
leaves to other parts of the plant
that need them for growth and
respiration (roots, fruijts, tip of
shoots or developing flowers)
— Translocation also
to other

parts of the plants (rhizomes, tubers
and bulbs)

Patlways ef (Ranstecalion
iy plaitls

1
* is into
the sieve tube
2
® The into the
sieve tube from the leaf cells
through companijon cell the

water potential in the sieve tube

B =

U

|~d

®

»

This
the xylem into the sieve tube via

water to from

The water diffusion

in the sieve
tube
The in the hydrostatic
pressure the phloem sap to be

along the sieve tube to other
organs of the plant

The (sucrose) is

from the sijeve tube to
other parts (stems, roots, shoots,
fruits and tubers) by

The in the
phloem the water to

into the xylem by

along the

xylem vessel the direction of
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Xylem
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[Jeluiilion of
MWWW phiflevemedialion, wy (ife

>

is one of the
which uses the
plant for the purpose of
, or

from soil and water
Examples of plants used for
phytoremediation
I.  Eichhornia crassipes (water
hyacinth)

(e necessily of
A

L)

*,

The environment and human health
can be if waste water from
domestic, agricultural, breeding and
industrial activities is not treated
The need of management and waste
water treatment is in
order to

, and

To overcome these problems,
phytoremediation is
in waste water
treatment by
and also
and
that can
and
in waste water

e wses of

CHARACTERISTIC OF WATER HYACINTH

v Has which can
in water
v Heavy metals that can be
accumulated
a. Copper

b. Lead

G,

CHARACTERISTIC OF SUNFLOWERS

A Sunflowers are used for
by
plant in )

O Sunflower acts as a

which can
such as
1. Zinc
2, Chromjum
3. Copper
4. Lead
C. Nickel

QO Sunflower also can
such as
A. Caesjum
B. Strontijum
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CHARACTERISTIC OF WATER LETTUCES

O Thereis that is
to ina
waste plant through the
method that Pistia
stratiotes (water lettuce)
¢ Water lettuce has a
, €an
and in the waste
plant
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CHARACTERISTIC OF WATER SPINACHES

¥ The
are from the
soil whereas the
are
(cadmjum) from the water
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