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Chapter 3: Matter, Energy and Life
 Lecture #1 Part II Biosphere Breakdown & Energy Flow

Page 2
                        

Ecology- the scientific study of the relationshipbetween organisms and their environment.
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• At the core of the study of ecology is a question about how matter and energy are exchanged between organisms and their surroundings.
 O2
 Nutrients
 CO2
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There is great diversity among ecosystems, but all have a similar biotic structure based on feeding relationships.
 All ecosystems have the same three basic categories (or ‘job descriptions’) of organisms that interact in the same ways 1) Producers 2) consumers & 3) decomposers
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Energy• Energy - ability to do work
 – Kinetic - energy in moving objects– Potential - stored energy
 • Chemical - stored in food or fossil fuels
 • Heat - Energy that can be transferred between objects of different temperature. – When a substance absorbs heat, the motion of its molecules
 increases and it may change state (e.g. a liquid may become a gas).
 – Evaporation and condensation help distribute heat around the globe.
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Thermodynamics• Energy must be supplied (from the sun) to keep
 biological processes running, because as it flows through the various biological processes, it becomes dissipated.
 • First Law of Thermodynamics - Energy is neither created nor destroyed.
 • Second Law of Thermodynamics - With each successive energy transfer, less energy is available to perform work.
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Energy for Life
 • Ultimately, most organisms depend on the sun for the energy needed to carry out life processes.
 • Exception to the rule: A few very ancient organisms called archaebacteria are able to get their energy from inorganic compounds that bubble up from vents in the sea floor or from hot springs.
 • The methane generated by these undersea communities could be a source of natural gas for us.
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Energy from the Sun
 • Solar energy is essential for (2) reasons:– Warmth - Most organisms can exist only in a
 relatively narrow temperature range.– Photosynthesis in plants
 • Radiant energy is transformed into useful, high-quality chemical energy in the bonds of organic molecules.
 • All life on Earth depends on photosynthesis.
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• Most of energy from the sun is absorbed by land or water, or reflected back into space.
 • Only about 1-2% of the sunlight falling on plants is captured for photosynthesis.
 So what do they do with it?????
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Job #1: ProducerPhotosynthesis
 • Occurs in organelles called chloroplasts within plant cells
 • 6H20+6CO2 + solar energy → C6H12O6+6O2
 • Water and carbon dioxide in the presence of sunlight and chlorophyll (the green pigment in chloroplasts) yield glucose (sugar) and oxygen.
 • Why is this such an important chemical reaction?????

Page 11
                        

• Answer: Glucose serves as primary fuel for all metabolic processes.
 • Energy in its chemical bonds can be used to make other molecules such as proteins or it can drive movement, transport, etc.
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‣ .
 Producers
 DeathSome tissue is not
 eaten by consumers and becomes food for
 decomposers.
 WastesMetabolic waste
 products are released.
 RespirationHeat given off in the
 process of daily living.
 Reflected lightUnused solar radiation
 is reflected off the surface of the organism.
 Dead tissue
 Growth and new offspringNew offspring as well as new
 branches and leaves.
 Eaten by consumersSome tissue eaten by
 herbivores and omnivores.
 Solar radiation
 SUNProducers
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Job #2: ConsumerCellular Respiration
 • Photosynthesis captures energy, while cellular respiration releases energy.
 C6H12O6 + 6O2 → 6H2O +6CO2 + energy
 – Cellular respiration splits carbon and hydrogen atoms from sugar and recombines them with oxygen to re-create carbon dioxide and water (opposite of photosynthesis).
 Why is this reaction so important????
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Answer: This is how animals (including you!) get all their energy.
 The reason that you need to breathe is to supply this pathway with oxygen.
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Consumers
 DeathSome tissue not eaten
 by consumers becomes food for detritivores and
 decomposers.
 WastesMetabolic waste
 products are released(e.g. urine, feces, CO2)
 RespirationHeat given off in the
 process of daily living.
 Dead tissue
 Growth and reproduction
 New offspring as well as growth and weight gain.
 Eaten by consumersSome tissue eaten by
 carnivores and omnivores.
 FoodConsumers obtain their energy from a variety of sources: plant tissues (herbivores), animal tissues (carnivores),
 plant and animal tissues (omnivores), dead organic matter or
 detritus (detritivores and decomposers).
 Consumers

Page 16
                        

Job #3: Decomposers• Most decomposers make use of cellular respiration.
 Detritus is broken down to carbon dioxide, water, and mineral nutrients.
 • Other decomposers (certain bacteria and yeasts) have a modified form of cell respiration, called FERMENTATION ; which occurs in the absence of oxygen (also called anaerobic respiration)
 • this process results in end products of ethyl alcohol, methane gas, and vinegar.
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Producer tissueNutrients released from
 dead tissues are absorbed by producers.
 WastesMetabolic waste
 products are released.
 RespirationHeat given off in the
 process of daily living.
 Growth and reproduction
 New tissue created, mostly in the form of new offspring.
 Dead tissue
 DeathDecomposers die;
 their tissue is broken down by other
 decomposers and detritivores
 Dead tissue of consumers
 Dead tissue of producers
 Dead tissue of decomposers
 Decomposers
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Where does photosynthesis occur? Where does cell respiration occur?Why are these processes considered complimentary?
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