B3.1.2 — Gos exchange in keaves
Gas exchange OCCues fhough leaf
T4 condains the folowing tissves:
Epideeralmsfissve > Yocms leafl’s ovler boundacy

Epidermis ->single lajec of #ghtly packed cells
Lowec portion conlains | Slomala

Slomala (sloma =singolar) — openings foc gos  exchange { walec loss (Site of g9 excharye)
€ach soma is Surcounded by 2 guacd cells when n

whe,
> focgid Flaccid
Gward=celly -> Control the opening ! closue of the somala . :

Open closed
waxysevlicle: > waxy layec Socrounding epidermis o mare i impermeable (minimizes waler loss)
Mesophyllstissuer => maves vp the bolk of leaf$ inlernal  sleuclore
parenclhyma=cells -> make op the mesophyll tissve ? condain Chloroplasts (whece photosynthesis occoes)
T™wo Hypes of mesophyll lissve:
alisade=mesophylh => Cile of pholosynthesis. cells w/ lots of chloroplasts
Sporgy=mesophylb >Confains lacge aic spaces between cells for gas exchange to occur
Voscolarhissues > Fransports Sobslances belween leaf ! rest of the plant A
Arranged in vascolor=bundlies
These vascolar bondles form the leafs wveins
€x. > Kylem {ransporis waler to: leaves
€x. =>phloem icanspocts G H,0 O, from leaves fo other plant pacts
B31.3 — lawf lissves

UPPER |
EPIDERMIS

Adaptation Function

Waxy Prevents gases and water vapour from leaving through the epidermis
cuticle so that gas exchange must occur through stomata. This allows gas
exchange and water loss to be controlled

Epidermis Contain stomata for gas exchange. Most stomata are foundin the
lower epidermis where the temperature is lower. This reduces water
loss

PALISADE
MESOPHYLL
Air spaces Maintains a concentration gradient of gases between the airand

spongy mesophyll cells by allowing movement of gases

Spongy Increases the surface area for gas exchange
mesophyll

SPONGY
MESOPHYLL
LOWER | ‘|

EPIDERMIS | =

Guardcells  Control gas exchange and water loss by opening or closing stomata

Veins Xylem vessels bring water to the leaf whichis required for
photosynthesis and transpiration. Photosynthesis requires carbon
dioxide to diffuse into the leaf while transpiration involves the loss of
¢ water vapour
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UPPER EPIDERMS e

CHLOROPLAST o

PALISADE
MESOPHYLL

VASCULAR BUNDLE o2 SPONGY
(XYLEM + PHLOEM) MESOPHYLL
TISSUE

_ LOWER
EPIDERMIS

GUARD CELL
WITH CHLOROPLASTS

THIS IS WHAT WE TYPICALLY
THINK OF WHEN WE THINK OF
A PLANT CELL, BUT IT’S JUST

MADE FROM
ONE OF THE TYPES OF CELL
FOUND IN A LEAF Z:t:iADE MESOPHYLL
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B3.1.9 — Transpicalion in plants

foc the plant o pedor thesis, the Slomala must be (a0s excha Transpication
4 perjon,_photooy I e ofen (g oe) S the inevilable
This casses waler 4o be last in the Soem of walec vapove consequence of
Walec moves from high o low waker content (moist - dry) 5:‘5 e:::aqga
Transpiration => 0ss of waler vapor from the leaves leaf

Faclocs affecling Hranspication:
Aic moement

Mo® aic movement leads 1o increased cales of tramspimation

be less homid than is infernal

When aic - skill, watec accomvlates o3t Ovlsiole inhibiling forther dm\mm} by L i K B S PR
envifonment

when aic-shifls walec is cacried away so more wafer most diffuse
Tempecature
Higher demes lead o ighec cales of  dcanspiration (vp to a poini)
High temp = KE of WO T, they evaporale @ fosler cale

,LOWER EPIDERMIS
WATER OF LEAF

Too hign demp >slomata close lo prevend waler loss
Homid:ly ZnSlate O
Highex humdlily levels cedvce Hhe cale of franspiralion
Ht‘?\ homidity = ait Surfmmdipa leaf is satvraled w/ waler vapove Yo walec
This dlecceases iranspication, as thew is nol enoygh dif. (o none at all) between [H0] lewls guisiate vs
inscole cell

Plants choose at whick=Himes=—there—stomaia

wovlol~gpen’/close’, vsvally : & &
E =
< <
opening @ fim o «
MAIS Myw e g g
Allows for phologynthesis ZZ(: g
@ = [
Closms mdh}--hme LCL> 6
Allows for water loss minimization i =
o TEMPERATURE o HUMIDITY
KEY:
4 = TRANSPIRATION z z
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o AIR MOVEMENT o LIGHT INTENSITY

used o measure transpication!
Walec weavlol meve fhe aic bubble
lef} as tue plant frowspires One

Ccan measure Hhe dislamce # joavelled
.. transpiration
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33 Siomatal density I — )
Slomatal=devsily > # of siomata in a given atea ( cm’
Two methods o invesligale this:
Teel off epidermis | moont on slide

/Clenf \
Paint dry, peel nail polish H0 make a cast ! shody il vnder a micoscope

SCALE OF STAGE
MICROMETER

DIAMETER = 0.46mm

|COUNT =16 STOMATA IN THIS FIELD OF VIEW

,FIELD OF VIEW, x400
MAGNIFICATION

d: 0.46mm

(= 0.23mm

A: Tt 2 A Zlo) mm?
A:0.1662mm’

16 _slomala

densily =  o©.1662 mm*

density= 96.27 *'/mm

density: A6 /mm:
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