Sypport & Iransport
systems in plg

Topic Breakdown of topic %

Support and transport Review plant tissues involved in support and
systems in plants transport

Emphasis on the relationship between basic
structure and function.

Definition of transpiration
Relati s I ileat )

- Thickened cuticle
- Size and shape of leaves

- Number and position of stomata
- Hairsonthe leaf

- Leaf arrangement

E factific ) f e
- Temperature
- Lightintensity
- Wind
- Humidity

L [ | mineral salts in plants:

- Uptake of water and minerals from the soil to

the root hair
- Lateral movement of water from the root hair

to the xylem in the root

Iransport of water from roots to the leaves:
- Transpiration pull
- Capillarity
- Root pressure

Translocation of manufactured food from leaves to
other parts of the plant
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Sypport & transport S\'stems

The leaf consists of three main sections:
« The epidermis

« The mesophyll UPPER i
« The vascular bundles EPIDERMIS | 7

Epidermis

= CUTICLE

PALISADE
MESOPHYLL

The upper and lower surfaces of the

leaf are covered by a thin
transparent .

The epidermis is thin and
transparent so that the light can
pass through for photosynthesis.

- Covered by a thin to |SPONGY
reduce water loss MESOPHYLL

The lower epidermis has
specialised cells called
(responsible for gaseous exchange).

LOWER
EPIDERMIS

STOMA ALLOWS

MeSOPh\'“ AR TO ENTER

Mesophyll cells include and

The palisade mesophyll cells are thin-walled & elongated parenchyma cells. They contain large
many of chloroplasts to absorb sunlight for photosynthesis.

The spongy mesophyll is round parenchyma that has many intercellular spaces

and air chambers to allow gases to diffuse easily. They also have chloroplasts than

the palisade.

Vagscylgr buyndle

The veins consist of and .

The xylem carries water from the roots up the stem and into the leaf where it is
needed in the mesophyll tissues for photosynthesis,

The phloem carries the food that is made by photosynthesis down to the other
parts of the plant.

Naptations

Thin & transparent epidermis - allow sunlight to pass through & easy diffusion
Thin & waxy cuticle - allow sunlight to pass through & waxy to reduce water loss
Many stomata - for gaseous exchange

Palisade is elongated to increase surface area absorption of sunlight

Spongy mesophyll with air spaces - for gaseous exchange

Vascular bundle - for fransporting substances

GUARD CELL |
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Transpiration is the loss of water vapour from the aerial parts of the plant
through the stomata of the leaf

Y /oo

Upper epidermis

Palisade mesophyll

Xylem . . .
Vein LS N .
Phloem BYaSS 9, . Spongy mesophyll
Airspace . <
j, :_, Lower epidermis
Guard cell Stoma

Transpiration of
water through the
stoma

THIN OUTER _THICK INNER

FLACCID
CELLULOSE

EPIDERMAL

VACUOLES

TURGID
* GUARD
CELLS

CHLOROPLASTS -

STOMA OPEN STOMA CLOSED

Aaptations te reduce vigter loss

* Position of a stomata: Ventral than dorsal - more stomata at the bottom

- Sunken stomata: Air is frapped outside of stomata decreasing the diffusion gradient
- Thickened cuticle: Prevents water loss; the thicker the cuticle the lesser
transpiration

- Small leaf surface: Small surface area for evaporation

* Leaf arrangement: Lamina is not exposed to the sun to decrease evaporation




Transpirgtion

Transpiration is affected by four factors:
* Temperature

+ Wind
* Humidity
z * Light infensity z
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: heat increases the kinetic energy of water molecules
When temperature rises water vapour diffuses out of the leaf faster.
: removes water vapour close to the surface of the leaf.
: air that is humid is filled with water therefore decreasing diffusion
between air and leaf spaces causing a decrease in the rate of transpiration.
. in brighter light the stomata opens more which allows more
transpiration, transpiration occurs faster during the day than at night.

cut shoot Apparatus:
A potometer is a device used
to estimate transpiration rates

reservoir

capillary tube Experimental Method:

‘ , The distance moved by an air

e "——m_ MM“”:“LMNML_} — bubble can be recorded every
i minute and used to indicate the

ruler air bubble

! [ L r
‘ Pl rate of water uptake by the plant




as Transport

Study Smartly WATER EVAPORATES
FROM THE LEAVES
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VEINS CARRY WATER
INTO THE LEAVES

WATER IS DRAWN
UP THE STEM TO
THE LEAVES

ROOTS TAKE UP
WATER FROM -
THE SOIL

xylem
* Moves materials via the process of transpiration
* Transports water and minerals from the roots to aerial parts of the plant.
+ Xylem occupy the inner portion or centre of the vascular bundle and is composed of
vessel elements and tracheids
* Vessel wall consists of fused cells that create a continuous tube for the unobstructed
flow of water and materials.
« Vessels are composed of dead tissue at maturity, such that vessels are hollow with

XYLEM IN VEIN
SUPPLYING THE LEAF

no cell contents
LEAF
WATER

| ] ] EVAPORATES
INTO LEAF
AR SPACE

—

WATER DIFFUSES
OUT THROUGH
STOMATA

XYLEM CONTAINS
A CONTINUOUS
COLUMN OF WATER

KEY:

== = MOVEMENT
OF WATER

PARTICLE

WATER
SURROUNDING
SOIL PARTICLES




Transport

Minerals are actively transported into the xylem vessels. This lowers the water potential in the
xylem and water flows by osmosis. pushes some of the water upwards. Water
evaporates from the surface of leaf by transpiration and water is lost. The water must be replaced
as it moves out of the xylem into the leaf, creating a low hydrostatic and . Water
molecules are attracted to each other by forces of creating a continuous column of water
so that water can be pulled upwards. Water molecules are also attracted o the walls of the xylem by
forces of and causing

LEAF CROSS SECTION

XYLEM VESSELS
WITH LIGNIFIED
WALLS (AND
CELLULOSE)

WATER

)

MOLECULE 0 ¥ LEAF CELL
ADHESION 0lf oy
OCCURS Q 0 ) CELL WALL
BETWEEN THE o =
CELLULOSE Q CYTOPLASM
=)
AND WATER 0 CHLOROPLAST
0
COMESION WATER DRAWN VACUOLE
OUT OF XYLEM )
BETWEEN THE N L —
WATER MOLECULE [y
HELPS CREATE A @ @ &
TENSION ENABLING ¢ | HEAT ENERGY

WATER TO BE
PULLED UPWARDS WATER IS DRAWN GUARD CELL
UP IN THE
(COHESION-TENSION WATER VAPOUR
THEORY) ] [|LTRANSPIRATION STREAM| o' ~o A\ OPEN STOMA
Water is absorbed by into the root
Water then moves through parenchyma or cytoplasm or vacuole
The blocks pathway & water moves through cell membrane

Forces that assist with upward movement of water:

* Transpiration pull

* Capillarity

* Root pressure Capillarity is the ability of water molecules to rise up a
narrow tube through forces of cohesion & adhesion)
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Enriching minds

Phlcem

* Moves materials via the process of active translocation
* Transports food and nutrients to storage organs and growing parts of the plant

* Phloem occupy the outer portion of the vascular bundle and are composed of sicve tube elements
and companion cells

+ Vessel wall consists of cells that are connected at their fransverse ends to form porous sieve
plates (function as

*Vessels are composed of living fissue, sieve tube elements lack nuclei and have few organelles

GLUCOSE FRUCTOSE ¢=mm = MOVEMENT OF
H SUCROSE
-0 +AMINO ACIDS
./.SUCF{OSE ;
GROWING PART MOLECULE

OF PLANT = SINK

SOURCE OF SUCROSE
+ AMINO ACIDS

PHOTOSYNTHESISING
LEAF

/6 ROOTS = SINK

GAPS IN CELL
WALLS JOINING e
CELLS

PHLOEM
TISSUE

CROSS -SECTION
OF A STEM

CYTOPLASM OF
SIEVE TUBE CELL

XYLEM TISSUE COMPANION
CELL

Translocation is the movement of organic compounds (e.g. sugars, amino acids) from sources to sinks

* The source - where the organic compounds are synthesised - this is the leaves

* The sink - where the compounds are delivered to for use or storage - this includes roots, fruits
and seeds

* Organic compounds are transported from sources to sinks via a vascular tubes called the phloem

* Sugars are principally transported as sucrose (disaccharide), because it is soluble

*The nutrient-rich, viscous fluid of the phloem is called plant sap.



Sypport & transport Sk'stems

Adhesion Attraction and binding between surfaces
—_— the ability of water molecules to rise up a narrow tube through forces of
Capillarity ; Y : P g
cohesion & adhesion
Cahiai intermolecular attraction between like molecules, particularly water
oSN molecules, causing them to stick together
Humidity The amount of water vapour in the air
Phloem Tissue responsible for transporting organic molecules(food)
Potometer Adevice used to measure transpiration rate
Root pressure | Aforce that pushed water upward by osmosis

Transpiration

loss of water vapour from the aerial parts of the plant through the stomata
of the leaf

Transpiration
pull

Aforce that pushes water upward from roots to leaves

Translocation

the movement of organic compounds (e.g. sugars, amino acids) from
sources to sinks

Xylem

Tissue that transports water and minerals
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