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Genius is one percent
inspiration and ninety-nine
percent perspiration.

Thomas Alva Edison
(1847 - 1931)
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V. HELMONT

Maceta con tierra:

90 kg (peso seco) Planta joven de Agua de lluvia

sauce: 2.25 kg

Rego la planta durante 5 afios so6lo con agua
de lluvia.

Peso de la Peso de la planta
maceta: 89.9 kg (tronco, raices y
ramas): 76.1 kg

: as'hoi Experiencia del sauce (J.B. van Helmont).

as hojas que cayeron durante . 8

los 4 otofios se retiraronyno se | Concluyo que el incremento en el peso (73.85
peadron kg) eran debidos exclusivamente al agua.
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Reactant | Labl  Lab2 | Lab3 | Lab4 Lab5
1.ADP v 4 4 v
Give
. v v v v
2.P, ATP, NADPH
3.NADP* v v
4.CO, v v
5.Light v v v
ATP
(CH,0).
Product ATP NA(;)PH o, (CH,0),
2







PROCESS OF PHOTOSYNTHESIS
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OVERVIEW

Light-dependent reactions Carbon fixation reactions
(in thylakoids) (in stroma)

Chloroplast

Carbohydrates

Solomon, Berge and Martin. BIOLOGY (9™ edition). Stamford (USA): Cengage Learning, 2011.



PHOTOSYSTEM HARVESTS LIGHT
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Reece et. al. CAMPBELL BIOLOGY (9™ edition). San Francisco (USA) : Pearson Benjamin Cummings, 2011.



STRUCTURE OF PSII
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Reece et. al. CAMPBELL BIOLOGY (9™ edition). San Francisco (USA) : Pearson Benjamin Cummings, 2011.



PHOTOSYNTHETIC REACTIONS

reaction



LIGHT REACTION
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LIGHT REACTION
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NON-CYCLIC ELECTRON TRANSFER
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At Thylakoid membrane
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At Thylakoid membrane
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CONCLUSION : NON-CYCLIC
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LIGHT REACTION

CYCLIC

electron transfer



CYCLIC ELECTRON TRANSFER
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Reece et. al. CAMPBELL BIOLOGY (9™ edition). San Francisco (USA) : Pearson Benjamin Cummings, 2011.




LIGHT REACTION

CONCLUSION



CONCLUSION

PROCESS NON-CYCLIC | CYCLIC

1. Photosystem PSI & PSII PSI
? I(Dl-l?icl)l’t? Ir):c;scﬁon) v X
3. Reduction of NADP+ v X
4. Photophosphorquﬁon v

(ATP synthesis)
5. Product NADPH, ATP ATP




CO, FIXATION

CALVIN - BENSON

cycle



CO, FIXATION

Melvin Ellis Calvin Andrew Alm Benson



OVERVIEW

Location :

Calvin — Benson cycle STROMA
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! veee RuBP
Regenerahon = Ribulose-1,5-bisphosphate
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Reece et. al. CAMPBELL BIOLOGY (9™ edition). San Francisco (USA) : Pearson Benjamin Cummings, 2011.
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DIFFERENCE OF C,; & C,
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C, PLANT

CO, fixation by Calvin cycle : 1 #
Location : Stroma in Chloroplast
Enzyme : Rubisco (5C)

First product : PGA (3C)

Problem : Photorespiration




C, PLANT

CO, fixation by Calvin cycle : 2 #

15t (Air) at Mesophyli

2nd (without Air) at Bundle sheath
Location : Stroma in Chloroplast
Enzyme : 15t = PEP carboxylase

2nd = Rubisco

First product : OAA (4C)
Problem : NO




C, leaf anatomy The C4 pathway

[ Mesophyli cell
Photosynthetic 7
cells of C, < Bundle-
plant leaf sheath |
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LEAF CHARACTER : Kranz CInCIfomy.f
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Reece et. al. CAMPBELL BIOLOGY (9™ edition). San Francisco (USA) : Pearson Benjamin Cummings, 2011.



CAM PLANT

CO, fixation by Calvin cycle : 2 #
15t (Air) at Mesophyll - Night
2nd (No Air) at Mesophyll - Day

Location : Stroma in Chloroplast

Enzyme : 15t = PEP carboxylase

2nd = Rubisco

First product : OAA (4C)

Problem : NO
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CAM Day-Night Cycle
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PHOTOSYNTHETIC FACTORS
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Photosynthetic CO5 assimilation (umol m™2s™1)
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Taiz, L. and Zeiger. Plant Physiology (3@ edition).
Sunderland (USA): Sinauer Associates, 2003.
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Taiz, L. and Zeiger. Plant Physiology (3@ edition).
Sunderland (USA): Sinauer Associates, 2003.



CO, assimilation (umol m™2 s~1)
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Sunderland (USA): Sinauer Associates, 2003.

Temperature (°C)

50



0.10 -

0.08 [

0.06 [

._

Encelia californica (C3 plant)

0.04 -

0.02 -

Quantum yield (mol CO, per absorbed quantum)

0.00

Atriplex rosea (C4 plant)

10 15
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Sunderland (USA): Sinauer Associates, 2003.
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