
Root and phloemRoot and phloem

Root hairsRoot hairs
Large surface, thin wall; membrane controls entryLarge surface, thin wall; membrane controls entry

UptakeUptake
Water: osmosis; ions: active transport usingWater: osmosis; ions: active transport using

respiration energyrespiration energy
Path to xylemPath to xylem

Nitrates supply nitrogen; wall spaces andNitrates supply nitrogen; wall spaces and
membranes differmembranes differ
Sources → sinksSources → sinks

Sucrose translocation; stores can become sourcesSucrose translocation; stores can become sources

Living tissueLiving tissue
Sieve tubes / plates; companion cells supplySieve tubes / plates; companion cells supply

energyenergy
CompareCompare

Phloem direction varies; dead xylem carries waterPhloem direction varies; dead xylem carries water
/ minerals/ minerals

TranspirationTranspiration

Xylem vesselsXylem vessels
Dead hollow tubes; lignin supports and resistsDead hollow tubes; lignin supports and resists

collapsecollapse
StreamStream

Evaporation → vapour diffusion → pull up the waterEvaporation → vapour diffusion → pull up the water
columncolumn
SupplySupply

Water for photosynthesis / turgor; minerals;Water for photosynthesis / turgor; minerals;
coolingcooling

Water shortageWater shortage
Wilting; closed stomata save water but restrictWilting; closed stomata save water but restrict

CO₂CO₂
EnvironmentEnvironment

Heat, wind, low humidity often raise water lossHeat, wind, low humidity often raise water loss

Light / evidenceLight / evidence
Opening stomata often raises loss; controlOpening stomata often raises loss; control

variablesvariables

PotometerPotometer

EstimateEstimate
Water uptake estimates loss; some waterWater uptake estimates loss; some water
retained / usedretained / used
SetupSetup
Airtight, watertight; stabilise; timeAirtight, watertight; stabilise; time
capillary bubble movementcapillary bubble movement
SpeedSpeed
Distance ÷ time; 30 mm ÷ 5 min = 6 mm/minDistance ÷ time; 30 mm ÷ 5 min = 6 mm/min

Volume rateVolume rate
Area × distance ÷ time; consistent unitsArea × distance ÷ time; consistent units

ExampleExample
0.5 mm² × 20 mm ÷ 2 min = 5 mm³/min0.5 mm² × 20 mm ÷ 2 min = 5 mm³/min

ComparisonComparison
Reset, repeat, mean; change one environmentalReset, repeat, mean; change one environmental
conditioncondition
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1. Root and phloem → Transpiration: Root uptake supplies the xylem water column.1. Root and phloem → Transpiration: Root uptake supplies the xylem water column.
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2. Transpiration → Potometer: Water uptake is an estimate of transpiration.2. Transpiration → Potometer: Water uptake is an estimate of transpiration.

CB6 · Part BCB6 · Part B
Plant transportPlant transport
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