
PhotosynthesisPhotosynthesis

Energy and biomassEnergy and biomass
Light → chemical energy; endothermic; plants areLight → chemical energy; endothermic; plants are

producersproducers
EquationEquation

6CO₂ + 6H₂O → C₆H₁₂O₆ + 6O₂6CO₂ + 6H₂O → C₆H₁₂O₆ + 6O₂

ChloroplastsChloroplasts
Chlorophyll absorbs light; plants also respire dayChlorophyll absorbs light; plants also respire day

and nightand night
Glucose usesGlucose uses

Respiration; cellulose; lipids; nitrates forRespiration; cellulose; lipids; nitrates for
protein synthesisprotein synthesis

StorageStorage
Insoluble starch; stores can later release sugarInsoluble starch; stores can later release sugar

Transport sugarTransport sugar
Sucrose moves between organs; distinct fromSucrose moves between organs; distinct from

glucose / starchglucose / starch

Leaf and rateLeaf and rate

Palisade cellsPalisade cells
Many chloroplasts near the upper surface absorbMany chloroplasts near the upper surface absorb

lightlight
StomataStomata

Guard cells turgid → open; less turgid → closeGuard cells turgid → open; less turgid → close

ExchangeExchange
CO₂ in, O₂ out in net photosynthesis; water vapourCO₂ in, O₂ out in net photosynthesis; water vapour

also escapesalso escapes
LimitsLimits

Light, CO₂, temperature; plateau → anotherLight, CO₂, temperature; plateau → another
limiting factorlimiting factor
TemperatureTemperature

Enzyme activity rises to optimum; excessive heatEnzyme activity rises to optimum; excessive heat
lowers ratelowers rate

Light distanceLight distance
I ∝ 1/d²; double d → ¼ I; rate follows only ifI ∝ 1/d²; double d → ¼ I; rate follows only if

light limitinglight limiting

Light practicalLight practical

Change lightChange light
Lamp distance; pondweed with consistent CO₂Lamp distance; pondweed with consistent CO₂
supplysupply
Measure oxygenMeasure oxygen
Volume / time preferable to unequal-sizeVolume / time preferable to unequal-size
bubble countsbubble counts
ReliabilityReliability
Allow adjustment; repeat and calculate meanAllow adjustment; repeat and calculate mean

ControlControl
Temperature, plant species / size, CO₂ andTemperature, plant species / size, CO₂ and
timing; lamp heatstiming; lamp heats
Calculate / plotCalculate / plot
3 cm³ ÷ 2 min = 1.5 cm³/min; rate versus3 cm³ ÷ 2 min = 1.5 cm³/min; rate versus
intensityintensity
SafetySafety
Follow instructions: glass, cutting andFollow instructions: glass, cutting and
electricity near waterelectricity near water
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1. Photosynthesis → Leaf and rate: Chloroplasts absorb light; gas exchange supplies CO₂.1. Photosynthesis → Leaf and rate: Chloroplasts absorb light; gas exchange supplies CO₂.
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2. Leaf and rate → Light practical: Control limiting factors when changing light intensity.2. Leaf and rate → Light practical: Control limiting factors when changing light intensity.
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