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9.1.1 Transpiration in Plants

Transpiration & Gas Exchange

The majo rity o f pho to synthesis takes place in the leaves  o f plants

So me plants are able to  carry o ut pho to synthesis in the cells o f their stems 

During pho to synthesis, carbo n dio xide is taken in by the leaf  and o xygen is released

The po res in the epidermis o f  the leaf  thro ugh which this gas exchange takes place are

kno wn as sto mata (singular sto ma)

The sto mata need to  be o pen all the time in o rder fo r gas exchange, and theref o re

pho to synthesis, to  co ntinue

The pro blem fo r plants is that as the sto mata o pen to  allo w gas exchange to  o ccur, water in the

f o rm o f  water vapo ur is also  lo st thro ugh the sto mata

This water lo ss is kno wn as  transpiratio n

Mo st plants can use cells called guard cells to  clo se their sto mata in o rder to  reduce water

lo ss, but this will also  reduce gas exchange and therefo re their rate o f pho to synthesis

Transpiratio n is the inevitable co nsequence o f gas exchange in the leaf

There are so me advantages to  the pro cess o f transpiratio n

It pro vides a means o f co o ling the plant via evapo ratio n

The transpiratio n stream is helpful in the uptake o f  mineral io ns

The turgo r pressure o f the cells, due to  the presence o f water as it mo ves up the plant,

pro vides suppo rt  to  the leaves and to  the stems o f no n-wo o dy plants

Leaves with high turgo r pressure do  no t wilt and therefo re have an increased surface area

fo r pho to synthesis

The loss of water vapour from leaves by evaporation through the stomata is unavoidable as gas

exchange for photosynthesis can only occur when the stomata are open
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9.1.2 The Transpiration Stream

Water Transport Within The Xylem

The transpo rt o f water o ccurs in xylem vessels, o ne o f the vascular tissues fo und within plants

The co hesive pro perty o f water, to gether with the structure o f the xylem vessels, allo ws water to

be transpo rted under tensio n fro m the so il to  the leaves

Cohesion bet ween wat er molecules

Within water mo lecules the o xygen ato m has a slight negative charge  while the hydro gen ato ms

have a slight po sitive charge; this di�erence in charge acro ss the mo lecule means that water is a

po lar mo lecule

As a result o f the po larity o f water, hydro gen bo nds f o rm between the po sitive and negatively

charged  regio ns o f adjacent water mo lecules

This fo rce o f attractio n between water mo lecules is kno wn as  co hesio n

Water mo lecules are also  attracted to  the hydro philic surf ace o f  the cell walls  o n the interio r

o f xylem vessels

This attractio n between mo lecules o f a di�erent type is kno wn as adhesio n

Xylem vessels

Xylem vessels are fo rmed fro m lo ng lines o f  cells  that are co nnected at each end

As the xylem vessels develo p, the cell walls between the co nnected cells degrade  and the cell

co ntents are bro ken do wn

This fo rms mature xylem vessels  that are lo ng, co ntinuo us, ho llo w tubes

Mature xylem vessels are no n-living cells

The walls o f xylem vessels are thickened with cellulo se  and strengthened with a po lymer called

lignin

This means xylem vessels are extremely to ugh and can withstand very lo w internal

pressures, i.e. negative pressure caused by suctio n, witho ut co llapsing in o n themselves
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Cohesion between water molecules and adhesion of water molecules to xylem cell walls allow water to

be pulled up xylem vessels in one continuous column

The Transpiration Stream

When water evapo rates  fro m the surfaces o f cells inside a leaf during transpiratio n, mo re water is

drawn f ro m the nearest xylem vessels  to  replace the water lo st by evapo ratio n

Water mo lecules  adhere to  the cell walls o f  plant cells in the leaf, enabling water to  mo ve

thro ugh the cell walls

e.g. water mo ves thro ugh the cell walls o f the xylem into  o ther cells o f the leaf

The lo ss o f water fro m the xylem vessels generates lo w pressure  within the xylem 

The lo w pressure generated in the xylem when water mo ves into  the cells in the leaves creates a

pulling f o rce thro ugho ut the xylem vessels  that is transmitted, via co hesio n between water

mo lecules, all the way do wn the stem o f  the plant and to  the ends o f  the xylem in the ro o ts

This is kno wn as transpiratio n-pull and it allo ws water to  be mo ved upwards thro ugh the

plant , against the fo rce o f gravity

This is so metimes kno wn as the co hesio n-tensio n theo ry o f transpiratio n

At the same time, f o rces o f  adhesio n between the water mo lecules and the walls o f the xylem

vessels ensure that there are no  air bubbles o r spaces inside the xylem vessels 

This co ntinuo us upwards �o w o f water in the xylem vessels o f plants is kno wn as the

transpiratio n stream
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The movement of water through xylem vessels is due to the evaporation of water vapour from the leaves

and the cohesive and adhesive properties exhibited by water molecules

Modelling Water Transport in Plants

NOS: Use models as represent at ions of  t he real world; mechanisms involved in wat er
t ransport  in t he xylem can be invest igat ed using apparat us and mat erials t hat  show
similarit ies in st ruct ure t o plant  t issues

Mo dels are o ften used to  study co mplex living systems which may be to o  co mplicated to

o bserve in reality, o r to  demo nstrate the mechanisms  behind the pro cesses that take place

inside living systems

It is po ssible to  mo del the mechanisms invo lved in water transpo rt in the xylem using simple

apparatus including

Blo tting paper o r �lter paper

Po ro us po ts

Capillary tubing
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Blot t ing or �lt er paper

Blo tting paper o r �lter paper has the ability to  abso rb water

When a piece o f blo tting paper o r �lter paper is placed with the end to uching the water, the water

will rise up  alo ng the length o f the paper 

Adhesive  and co hesive  fo rces cause water to  be drawn into  and thro ugh the paper

This can be co mpared to  the mo vement o f  water up a xylem vessel

A strength o f this mo del is that, like xylem vessels, the paper is made o f  cellulo se

Adhesio n o ccurs between water mo lecules and the interio r cellulo se surf ace  o f xylem

vessels

Water transport in the xylem can be modelled using blotting paper or �lter paper

Porous pot s

A po ro us po t is a partially permeable co ntainer made fro m a material full o f micro sco pic po res

thro ugh which water can pass

An example o f a material co ntaining these po res is terraco tta clay that has been �red

Po ro us po ts can be used to  mo del the evapo ratio n o f  water that o ccurs f ro m the leaves o f  a

plant

If the po ro us po t is �lled with water, adhesio n between water mo lecules and the material o f

the po t o ccurs, causing water to  �ll the po res within the material, fro m where it can

evapo rate

This is similar to  the way that water mo lecules adhere to  cell walls  inside a leaf
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If the po ro us po t is co nnected to  a water �lled glass tube that is also  dipped in a co ntainer o f

water, the negative pressure created by water evapo rating fro m the surface o f the po t,

to gether with co hesio n, causes water to  be drawn up the glass tube, just as it wo uld to  fo rm

the transpiratio n stream within a xylem vessel

Water transport in the xylem can be modelled using porous pots

Capillary t ubing

When a very narro w glass tube kno wn as a capillary tube  is dipped into  water, water can �o w up

the tube  despite the o ppo sing fo rce o f gravity purely due to  the adhesio n o f  water mo lecules

with the inner surf ace o f  the tube and  co hesio n between water mo lecules

This pheno meno n is kno wn as capillary actio n

The thinner the tube, the higher the water will rise

Altho ugh the mo vement o f water up xylem vessels is also  driven by evapo ratio n o f  water f ro m

the cells o f  the leaf , which is no t re�ected by this mo del, and xylem vessels are much thinner

than a capillary tube, this mo del still sho ws ho w impo rtant adhesio n and co hesio n are in the

transpo rt o f water up xylem vessels

The fact that water has these pro perties can be further demo nstrated by

Dipping o ne capillary tube in dyed water and ano ther capillary tube into  liquid mercury

As adhesio n do es no t o ccur between mercury and the glass o f  the capillary tube, and

there is no  co hesio n between mercury ato ms, capillary actio n in this tube canno t o ccur

and mercury do es no t rise up the tube
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Modelling the mechanisms involved in water transport in the xylem using capillary tubing
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9.1.3 The Roots & Water Transport

Active Transport of Minerals in the Roots

Within a plant, mineral io ns  are disso lved in water and transpo rted in the xylem vessels

Mineral io ns needed by plants include nitrates, pho sphates, and po tassium io ns

Plant ro o ts are respo nsible fo r the uptake o f  bo th water and mineral io ns

Ro o t hair cells increase the available surf ace area fo r these pro cesses

The uptake o f  water is a passive  pro cess and o ccurs by o smo sis as a result o f the active

transpo rt o f  mineral io ns  into  ro o t cells

Mineral io n uptake raises the so lute co ncentratio n, o r o smo larity o f  the ro o t cells, causing

water to  mo ve f ro m an area o f  lo wer o smo larity  in the so il to  an area o f  higher o smo larity

inside the ro o t cells

Mineral ion upt ake

The so il surro unding ro o t cells co ntains lo w co ncentratio ns o f  mineral io ns in relatio n to  the

ro o t cell co ntents, so  several mechanisms are required to  maintain an adequate supply o f

mineral io ns to  ro o ts 

Mineral io ns are actively transpo rted  into  ro o t cells by the actio n o f speci�c transpo rter

pro teins  in their cell surface membranes

These pro teins are so metimes kno wn as pro tein pumps

No te that active transpo rt acts against a co ncentratio n gradient , so  mineral io ns are

transpo rted fro m an area o f relatively lo w co ncentratio n in the so il to  an area o f

relatively high co ncentratio n inside the ro o t cells

The mo vement o f water in the surro unding so il and into  the spaces within the cell walls o f the

ro o t cells brings mineral io ns into  co ntact with their speci�c pump pro teins

No te that this is no t  referring to  the mo vement o f water by o smo sis, but to  the �o w o f

water that results e.g. when it rains and water �o ws thro ugh the so il

So me plants have a mutualistic relatio nship with so il f ungi in which the fungus gro ws o n, and

so metimes into , the ro o ts o f the plant; the fungi cells spread o ut into  the surro unding so il

and abso rbs mineral io ns that the plant’s ro o ts may no t be able to  access, passing them o n

to  the plant

In return the plant pro vides the fungus with sugars 
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Replacing Losses from Transpiration

Plants transpo rt water fro m ro o ts to  leaves to  replace lo sses f ro m transpiratio n

Water needs to  mo ve acro ss the ro o t, up the stem, and acro ss the leaves

Wat er movement  across t he root

There is mo re than o ne pathway that water and disso lved minerals can take as they mo ve acro ss

the central regio n o f the ro o t, kno wn as the ro o t co rtex

Apo plastic, o r apo plast, pathway 

This invo lves the series o f spaces  running thro ugh the cellulo se cell walls o f the ro o t

cells

The water do es no t mo ve by o smo sis here as there are no  cell membranes to  cro ss

The mo vement o f water thro ugh the apo plast pathway o ccurs rapidly 

When the water reaches the layer o f cells that surro unds the vascular tissue in the centre

o f the ro o t, it enco unters a waterpro o f layer called the casparian strip  which fo rces the

water o ut o f the cell walls and into  the interio rs o f the cells

This fo rces the water to  pass thro ugh the plant cell membranes and so  increases

the co ntro l that the plant has o ver substances entering its cells

Symplastic, o r symplast, pathway 

This invo lves the cyto plasm o f the cells

The water mo ves by o smo sis  into  and o ut o f the cells 

The mo vement o f water in the symplast pathway is slo wer than the apo plast pathway

Less water travels by the symplast pathway than by the apo plast pathway

Water that enco unters the casparian strip is fo rced o ut o f the apo plast pathway and into

the symplast pathway
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Water can move across the root to the xylem by the apoplast or symplast pathways. Note that the layer

of cells surrounding the vascular tissue that contains the casparian strip is labelled here as the

endodermis.

Movement  of  wat er across t he leaves

As transpiratio n o ccurs at the sto mata, water vapo ur is remo ved f ro m air spaces surro unding

the leaf cells, creating a water vapo ur co ncentratio n gradient between the air spaces and nearby

cells

The water within the cell walls o f the leaf cells lining the air spaces evapo rates  into  the air spaces,

generating transpiratio n pull that draws water into  these cells fro m neighbo uring cells

Transpiratio n pull o ccurs because o f co hesive f o rces between water mo lecules

This transpiratio n pull results in water mo ving acro ss the leaves fro m the xylem to wards the

sto mata

Water mo ving acro ss the leaf can mo ve via either the apo plast o r symplast pathways
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Water moves across a leaf from the xylem to the stomata due to transpiration pull.  Note that some water

enters the leaf cells to be used in photosynthesis.

Wat er movement  up t he st em

Water mo ves up the stem in the xylem vessels to  replace the water that is lo st at the leaves by

transpiratio n

The transpiratio n pull generated in the leaves is transmitted do wn the xylem due to  the

f o rces o f  co hesio n and adhesio n acting o n water mo lecules

The evapo ratio n o f water vapo ur fro m the leaves to gether with the co hesive and adhesive

pro perties exhibited by water mo lecules result in water being co ntinuo usly drawn up thro ugh

xylem vessels within the plant
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The loss of water vapour from the leaves of plants by transpiration results in a transpiration pull that

causes water to move upwards through the xylem vessels of the plant
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9.1.4 Adaptations of Xerophytes

Adaptations of Xerophytes

Plants that live in co nditio ns with a plentif ul supply o f  f resh water have leaves with a sho rt

di�usio n distance thro ugh to  the sto mata and a large surf ace area pro vided by the air spaces

between the leaf cells

These facto rs make them vulnerable to  water lo ss

Plants that live in co nditio ns where f resh water is limited  o ften have very di�erent leaf structure

to  that described abo ve; they have evo lved e�ective adaptatio ns to  co nserve water e.g.

Very few sto mata

Sunken sto mata

Hairs surro unding sto mata

Needle-shaped o r small leaves

Thickened waxy cuticle

Plants with adaptatio ns to  co nserve water are described as xero phytic, o r kno wn as

xero phytes. 

Xerophytes have features such as sunken stomata and a thickened waxy cuticle

Cact i

Cacti are well-studied xero phytes  usually fo und in the deserts o f the USA

They have several xero phytic adaptatio ns

Their leaves are reduced to  spines  that can no  lo nger pho to synthesise

This reduces their leaf  surf ace area and so  reduces water lo ss

Pho to synthesis o ccurs in the green stem which po ssesses chlo ro plasts

Sto mata are lo cated o n the stem and they are mo re sparsely distributed than they wo uld

be o n a regular leaf
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The stem has a thick cuticle  and is very large in diameter which allo ws it to  sto re water

The stem can expand  to  take o n water, enabling water sto rage when it is available

Cacti carry o ut a specialised f o rm o f  pho to synthesis  kno wn as CAM pho to synthesis that

enables them to  keep their sto mata clo sed  during the day

This reduces water lo ss by evapo ratio n in the heat o f the day

There are bo th shallo w and deep penetrating ro o ts which allo w access to  all available water

Cacti have several xerophytic features to reduce water loss

Marram Grass

Marram grass  is co mmo nly fo und o n sand dunes, ano ther example o f a dry enviro nment  where

plants have evo lved to  survive

Marram grass leaves are well adapted to  minimise water lo ss

Leaves are ro lled up  to  reduce the expo sure o f surfaces to  the wind and so  reduce water

lo ss by evapo ratio n

The sto mata are sunken in pits to  reduce water lo ss by evapo ratio n

The inner surface o f the leaf po ssesses a large number o f hairs  which shield the sto mata,

again reducing water lo ss

The expo sed surface has a thick waxy cuticle  to  reduce evapo ratio n
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Marram grass has several features to reduce water loss by evaporation. Note that the term 'water

potential gradient' refers here to the di�erence in water vapour concentration between the inside and

outside of a leaf, while the term �accid refers to cells that have lost water by osmosis.

Xero phytic adaptatio ns table
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Adapt at ions of  Halophyt es

Halo phytes  are plants that are adapted to  saline, o r salty, co nditio ns

Halo  = salt

Saline so ils are so ils that co ntain high co ncentratio n o f  salts, such as co astal salt marshes and

land where the tide co mes in and o ut

Halo phytes have physio lo gical and structural adaptatio ns to  survive in these co nditio ns,

including

Halo phytes have the ability to  sequester, o r sto re away, salts  within their cell wall o r

vacuo les
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So me halo phytes can co ncentrate the salts they abso rb in certain leaves, which then fall

o � the plant

Halo phytes can shed their leaves  to  reduce water lo ss 

In such co nditio ns the stem is able to  take o ver the ro le o f pho to synthesis

Water lo ss reducing adaptatio ns such as reduced leaf  surf ace area and sunken sto mata

can be fo und in so me halo phytes

So me halo phytes have salt glands that actively excrete salt  to  sto p it fro m building up

Halo phytes have deep ro o ts to  reach f resh water undergro und

9.1.5 Skills: Drawing Xylem Vessels

Drawing Xylem Vessels

The internal structure o f plants can be examined by taking transverse sectio ns o f di�erent parts

o f a plant, including the leaves, stem and ro o ts

No te that cro ss sectio ns can be either transverse  (TS), acro ss the ro o t o r stem, o r

lo ngitudinal (LS), alo ng the length o f the ro o t o r stem.

Fro m these transverse sectio ns, tissue maps can be drawn

These tissue maps sho w the relative po sitio ns o f  structures within the di�erent parts o f  a

plant  but are no t detailed eno ugh to  see individual cells

Tissue maps can be used to  sho w the distributio n o f  tissues types in plant leaves, stems, and

ro o ts

Tissue maps can be used to show the distribution of tissues in the leaf, stem and root 
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The arrangement of vascular tissue in the vascular bundles can also be seen using a tissue map

Primary xylem vessels

The lengthening gro wth o f a plant is kno wn as primary gro wth and takes place in certain plant

meristems

The primary xylem vessels  fo rm fro m meristem tissue called cambium

The xylem vessels fo rm o n the inside o f  the cambium tissue, to wards the centre o f plant

stems and ro o ts

The detailed structure o f xylem vessels can be seen when sectio ns o f plant stem are viewed

under a micro sco pe

If stain is added to  the plant tissue o n a prepared slide, the cell walls that have been

strengthened with lignin stand o ut clearly

The lignin in primary xylem fo rms rings o r spirals  in the xylem walls

The ring structure is kno wn as annular, while the spiral structure is helical

The structure o f the lignin in primary xylem allo w the vessels to  co ntinue to  gro w in length as

the plant gro ws taller; the xylem rings o r spirals can stretch apart fro m each o ther as the

xylem vessels gro w

Primary xylem vessels have thinner walls than the seco ndary xylem tissue  that fo rms later in

plant gro wth 

Once the stem has sto pped gro wing lo nger there is less need fo r the lignin to  stretch, so

the lignin strengthening beco mes much thicker

Seco ndary xylem vessels are therefo re stro nger than primary xylem but less �exible

When viewed in longitudinal section the annular and helical structure of lignin in primary xylem vessels can

be seen
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9.1.6 Skills: Experiments Investigating the Rate of Transpiration

Practical 7: Potometers & the Rate of Transpiration

The e�ect o f  enviro nmental f acto rs o n the rate o f  transpiratio n in plants can be measured

using a piece o f equipment called a po to meter

No te that while po to meters are used to  measure transpiratio n rates, they technically

measure the rate o f  water uptake  rather than the rate o f transpiratio n, as a small amo unt o f

the water taken up by a plant will be used in pho to synthesis

Because the amo unt o f water used in pho to synthesis is so  small in relatio n to  the to tal

amo unt o f water that passes thro ugh a plant, the rate o f  water uptake can reaso nably

be used to  represent the rate o f  transpiratio n

Di�erent types o f po to meter exist

Bubble po to meters  measure the mo vement o f  an air bubble alo ng a water-�lled tube

co nnected to  a plant sho o t as water is drawn up by the sho o t

The po sitio n o f the air bubble is reco rded at the start o f  an experiment , and then a

researcher can either measure ho w f ar the bubble mo ves in a set amo unt o f  time, o r

time ho w lo ng it  takes f o r the bubble to  mo ve a certain distance

Mass po to meters  measure the change in mass o f  a water-�lled test tube  co nnected to  a

plant sho o t as it lo ses water o ver a set amo unt o f time

The e�ect o f vario us enviro nmental f acto rs  o n transpiratio n can be measured by placing the

po to meter in di�erent co nditio ns e.g.

Wind speed

Humidity

Light intensity

Temperature
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A bubble potometer uses the movement of an air bubble to measure the rate at which water is drawn up

by a plant shoot. In this image the air bubble will move to the left along the tube as the plant transpires.

Invest igat ing t he e�ect  of  light  int ensit y on t he rat e of  t ranspirat ion

Apparat us

Plant sho o t

Cutting bo ard

Scalpel/scisso rs

Paper to wels

Po to meter

Vo lume scale

Beaker

Capillary tube

Sto pwatch

Vaseline

Met hod

Cut a sho o t underwater
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This is do ne to  prevent air f ro m entering the xylem; this co uld blo ck the mo vement o f water

thro ugh the plant

Set up the apparatus as sho wn in the diagram, ensuring that it is airtight , and using vaseline to  seal

any po ssible gaps

Dry the leaves  o f the sho o t

Any water present o n the leaves might a�ect the rate o f transpiratio n as it co uld blo ck the

sto mata

Remo ve the capillary tube fro m the beaker o f water to  allo w a single air bubble to  f o rm and then

place the tube back into  the water

Set up a light so urce fro m which the light intensity can be varied

This co uld be achieved by varying the light bulbs used o r by varying the distance between the

light so urce and the plant sho o t

Allo w the plant to  adapt to  the new enviro nment fo r 5 minutes

Reco rd the starting lo catio n o f the air bubble, leave fo r a set perio d o f  time, and then reco rd

the end lo catio n o f the air bubble

Change the light intensity  by a measurable amo unt e.g. mo ving the lamp 10cm further away fro m

the plant sho o t

Reset the bubble  by o pening the tap belo w the reservo ir

Repeat  the experiment at the new light intensity, and again at a range o f  di�erent intensities

Page 22 of 25
For more help visit our website www.exampaperspractice.co.uk



The e�ect of light intensity on rate of transpiration can be measured using a potometer

Page 23 of 25
For more help visit our website www.exampaperspractice.co.uk



The E�ect of Temperature & Humidity on Transpiration Rates

A po to meter can be used to  test hypo theses abo ut the e�ect o f  vario us enviro nmental

f acto rs, including temperature o r humidity, o n transpiratio n rates

Enviro nmental facto rs can be investigated in the fo llo wing ways

Air mo vement

A f an o n di�erent settings  co uld be used to  vary the �o w o f air aro und a plant sho o t

Humidity

Enclo sing the plant sho o t in a plastic bag can increase the humidity

A humidi�er o r dehumidi�er co uld be used to  give a measurable variatio n in humidiy

Light intensity

A lamp at di�erent distances  o r with di�erent types o f  light bulb  can be used to  vary

light intensity

Temperature

A thermo meter o r temperature pro be  can be used to  �nd surro undings with di�erent

air temperatures

A heater o r air co nditio ner can be used to  give a measurable variatio n in temperature

A researcher wo uld need to  be aware o f the impo rtance o f co ntro lling any variables o ther than

the variable o f  interest  to  ensure that any results were valid e.g. placing a plant sho o t in di�erent

ro o ms co uld be a way o f varying temperature, but might bring the risk o f also  varying light levels

and humidity; these variables wo uld need to  be co ntro lled

Fact ors a�ect ing t he rat e of  t ranspirat ion

Air mo vement

Mo re air mo vement leads to  increased rates o f  transpiratio n

The air o utside a leaf usually co ntains a lo wer co ncentratio n o f  water vapo ur than the air

spaces inside a leaf, causing water vapo ur to  di�use o ut o f  the leaf

When the air is relatively still, water mo lecules can accumulate  just o utside the sto mata,

creating a lo cal area o f  high humidity

Less water vapo ur will di�use o ut  into  the air due to  the reduced co ncentratio n

gradient

Air currents, o r wind, can carry water mo lecules away f ro m the leaf  surf ace, increasing

the co ncentratio n gradient  and causing mo re water vapo ur to  di�use o ut

Temperature

Higher temperatures lead to  higher rates o f  transpiratio n, up to  a po int at which

transpiratio n rates will slo w 

An increase in temperature results in an increase in the kinetic energy  o f mo lecules

This increases the rate o f transpiratio n as water mo lecules evapo rate o ut o f  the leaf at

a f aster rate

If the temperature gets to o  high the sto mata clo se to  prevent excess water lo ss

This dramatically reduces the rate o f  transpiratio n

Light intensity
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Higher light intensities will increase the rate o f  transpiratio n up to  a po int at which

transpiratio n rates will level o � 

Sto mata clo se in the dark and their clo sure greatly reduces the rate o f transpiratio n

Sto mata o pen when it  is light to  enable gas exchange fo r pho to synthesis; this increases

the rate o f transpiratio n

Once the sto mata are all o pen any increase in light intensity has no  e�ect o n the rate o f

transpiratio n

Humidity

Higher humidity levels reduce the rate o f  transpiratio n 

If the humidity is high that means the air surro unding the leaf  surf ace is saturated with

water vapo ur

This causes the rate o f transpiratio n to  decrease as there is no  co ncentratio n gradient

between the inside o f the leaf and the o utside

At a certain level o f humidity, an equilibrium is reached; water vapo ur levels inside and

o utside the leaf are the same, so  there is no  net lo ss o f water vapo ur fro m the leaves

Several environmental factors a�ect the rate of transpiration in plants

Exam T ip

Remember when designing an investigatio n that yo u must keep all facto rs the same o ther than

the o ne yo u are investigating. This ensures that yo u measure the variable that yo u set o ut to

measure and no t the impact o f any o ther variable.
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