PQa is reduced, and then it is oxidized by PQb. Pqb then is oxidized and the electron moves through a PQ pool, until it reduces a PQ attached to Cyt b6f complex.  Cyt b6f complex is prompted by reduced PQ to pump in a proton from the stroma into the lumen. PQ is oxidized as PC is reduced, and reduced PC is oxidized as it gives up the electron to PSI.

In optimal conditions, photosynthesis generates ATP and NADPH in the first stage without problems. The electron transport chain consists of electron carriers, protein complexes, and of photosystem II and photosystem I.  Once a photon hits photosystem II, or PSII, an electron is excited and displaced from PSII. PSII recovers its lost electron by splitting a water molecule, leaving by-products of O2 (g) and two protons in the lumen. The protons contribute to the proton gradient needed to generate ATP, and the oxygen will be released via stomata into the air. The displaced excited electron will then undergo a series of redox reactions with carriers and complexes. At PSI, the electron achieves a high-energy state and it is picked up by ferredoxin, which then passes the electron to Ferredoxin NADP+ reductase (FNR). FNR catalyzes the electron transfer between ferredoxin and NADP+, generating NADPH. NADPH and ATP are ready to deliver their chemical energy to the next stage, the Calvin-Benson cycle located within the stroma.

In stage two of photosynthesis, NADPH and ATP from the light-dependant (stage one) reactions are used by RuBisCO and accompanying enzymes to fix inorganic carbon onto RuBp. For every six GP3s made from three carbon-fixated RubPs, an output of one GP3 molecule is used for carbohydrate synthesis. The resulting five GP3 molecules are re-used by RuBisCO to re-make RuBP, and so the cycle continues. 
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With photosynthesis, the energy system can be seen as stage one being the source of energy, and stage two being the stage responsible for the sink in energy. This is called  photostasis; it is the homeostasis of energy to be respected. This energy balance can be simplified into the following equation:

For this equation ( σPSIIEk  =  t-1 ), σPSII  represents the absorption cross section of PSII. Ek is the irradiance at the maximum photosynthetic quantum yield balances photosynthetic capacity. t-1 is the rate at which electrons in photosynthesis are used by a terminal electron acceptor, such as CO2 in the Calvin-Benson cycle. 


Photosynthesis is a sensor for photostasis imbalance, caused by environmental stress such as excess light and/or cold temperature. The plant has sensing mechanisms to detect environmental stress. It senses via its photoreceptors, by detecting a change in lumen pH, change in redox state, production of ROS (singlet oxygen and hydrogen peroxide), and via accumulation of metabolites. When set off by stress, these sensing mechanisms take the next step of signal tranduction, resulting in acclimation responses.

Photoreceptors -  Presently, three different types of photoreceptor proteins have been identified in biological systems, the red-light sensitive phytochromes, and the blue-light sensitive cryptochromes and phototropins. Phototropins mediate, for example, phototropism, the light induced growth of plants toward light. Phototropism allows plants to optimize their utilization of the available sunlight, and, importantly, also enables them to avoid possible damage by overexposure to light. Other examples of light induced responses include stomatal opening and closing (the opening and closing of pores in, e.g., plant leaves to regulate the evaporation of water), chloroplast relocation(the movement of chloroplasts inside cells toward areas of higher light intensity under weak light conditions and away from high intesity areas in the opposite case), andgametogenesis (the formation of germ cells during meiosis
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