
PHOTOSYTHESIS CYCLE

The process of photosynthesis converts light energy to chemical energy, which . In light-independent reactions (the
Calvin cycle), carbohydrate molecules are.

CAM plants store the CO 2 mostly in the form of malic acid via carboxylation of phosphoenolpyruvate to
oxaloacetate, which is then reduced to malate. Land plants must guard against drying out and so have evolved
specialized structures known as stomata to allow gas to enter and leave the leaf. Photosynthesis consists of
both light-dependent reactions and light-independent reactions. In its simplest form, this involves the
membrane surrounding the cell itself. This was especially true for rice in Asia. The light-dependent reactions
are of two forms: cyclic and non-cyclic. Learning Objectives Distinguish between the two parts of
photosynthesis Key Takeaways Key Points In light-dependent reactions, the energy from sunlight is absorbed
by chlorophyll and converted into chemical energy in the form of electron carrier molecules like ATP and
NADPH. Embedded in the thylakoid membrane is chlorophyll, a pigment that absorbs certain portions of the
visible spectrum and captures energy from sunlight. The light-dependent reactions take place in the thylakoid
membranes in the granum stack of thylakoids , within the chloroplast. Glucose is made of 6 carbons, so 2 G3P
molecules are needed to make 1 glucose molecule. Start Your Free Trial Today A second agricultural
revolution , based on plant genetic engineering , was forecast to lead to increases in plant productivity and
thereby partially alleviate malnutrition. The stomata are typically located on the underside of the leaf, which
minimizes water loss. They cannot cross the membrane as they are charged, and within the cytosol they turn
back into CO2 very slowly without the help of carbonic anhydrase. In photosystem I, the electron comes from
the chloroplast electron transport chain. This allows the cycle to continue! Water photolysis Main articles:
Photodissociation and Oxygen evolution Linear electron transport through a photosystem will leave the
reaction center of that photosystem oxidized. Photosynthesis consists of two parts. The green part of the light
spectrum is not absorbed but is reflected which is the reason that most plants have a green color. The energy
delivered to the electron acceptors is used to move hydrogen ions across the thylakoid membrane into the
lumen. Cyanobacteria and planktonic algae can grow over enormous areas in water, at times completely
covering the surface. The light reactions take place in the thylakoid. In electron micrographs, thylakoid
membranes look like stacks of coins, although the compartments they form are connected like a maze of
chambers. The energy that is generated from the light is passed from one P chlorophyll molecule to another
until it reaches the reaction center RC of PSII. These cells not only drive the global carbon cycle, but they also
produce much of the oxygen present in atmosphere of the Earth. General characteristics Development of the
idea The study of photosynthesis began in with observations made by the English clergyman and scientist
Joseph Priestley. An electron transfer system a series of chemical reactions carries the two electrons to and fro
across the thylakoid membrane. Rising costs associated with sustaining high rates of agricultural production,
which required ever-increasing inputs of fertilizers and pesticides and constant development of new plant
varieties, also became problematic for farmers in many countries. In the future such genetic engineering may
result in improvements in the process of photosynthesis, but by the first decades of the 21st century, it had yet
to demonstrate that it could dramatically increase crop yields. Photosystems consist of a light-harvesting
complex and a reaction center. This is the never ending cycle that sustains life on earth. Cellular respiration
uses glucose and oxygen to produce carbon dioxide and water. Key Terms chloroplast: An organelle found in
the cells of green plants and photosynthetic algae where photosynthesis takes place. Most living things depend
on photosynthetic cells to manufacture the complex organic molecules they require as a source of energy. The
sugars produced during carbon metabolism yield carbon skeletons that can be used for other metabolic
reactions like the production of amino acids and lipids. Cells then use G3P to build a wide variety of other
sugars such as glucose and organic molecules. Chloroplasts are surrounded by a double membrane and contain
a third inner membrane, called the thylakoid membrane, that forms long folds within the organelle. Plants use
these compounds in all of their metabolic processes; plants do not need to consume other organisms for food
because they build all the molecules they need. This is where plants make sugar molecules that they can use to
make other essential components, and that all other organisms can use for energy. Certain species adapted to
conditions of strong sunlight and aridity , such as many Euphorbia and cactus species, have their main
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photosynthetic organs in their stems. The energy extracted today by the burning of coal and petroleum
products represents sunlight energy captured and stored by photosynthesis almost million years ago. In whole
chloroplasts each chlorophyll molecule is associated with an electron acceptor and an electron donor.
Although the light-independent reactions do not use light as a reactant and as a result can take place at day or
night , they require the products of the light-dependent reactions to function. Interestingly, although green
plants contribute much of the oxygen in the air we breathe, phytoplankton and cyanobacteria in the world's
oceans are thought to produce between one-third and one-half of atmospheric oxygen on Earth. The raw
materials of photosynthesis, water and carbon dioxide, enter the cells of the leaf, and the products of
photosynthesis, sugar and oxygen, leave the leaf.


