S2 Science
          
               Plants and the Environment                       Knowledge Organiser 


Respiration
· Respiration takes place in all living cells.
· The word equation for respiration is:
glucose + oxygen → carbon dioxide + water + energy
· One test for carbon dioxide is to bubble it through limewater which will turn milky.

· Another test is to bubble it through bicarbonate indicator solution. This will turn yellow.

Plants and oxygen 
Photosynthesis

· Green plants can carry out photosynthesis. 
· In order to do this they need:


light energy





carbon dioxide


water 


chlorophyll (green pigment).
· Plants build glucose during photosynthesis. 
· The word equation for photosynthesis is
carbon dioxide + water + light energy → glucose + oxygen

· The plant changes the glucose into starch to store it.
· The test for starch is to add some iodine. Brown → blue/black means starch is present.

· Plants make oxygen gas during photosynthesis.
· The test for oxygen is that it will relight a glowing splint.
Plant cells

· All cells are surrounded by a cell membrane and contain watery cytoplasm.
· Plant cells are also surrounded by a cellulose cell wall whose function is to support the plant.
· Most plant cells contain green chloroplasts which carry out photosynthesis in sunlight.
· Most plant cells contain a large central vacuole.
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Biodiversity
· All living things carry out respiration.
· In order to respire they need a source of energy.

· Plants can carry out photosynthesis so they can get their energy from the sunlight – they are producers.
· Animals need to eat plants to get their energy – they are consumers.
· Larger animals eat the smaller animals.  This makes a food chain such as:
grass → grasshopper → frog → trout
· The arrows in a food chain indicate the flow of energy.
· At each stage in a food chain energy is lost as heat, as waste and through movement.
· This means that the longer a food chain is, the more energy is lost.
· The place where a living organism is found is called its habitat.
· An ecosystem is made up of all the different living organisms in a particular area as well as the non-living factors such as air, soil water and sunlight.
· Within an ecosystem there will be lots of food chains. When these food chains are linked together they make a food web. 
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· The more chains involved in a food web, the more stable it becomes.
· The population is the number of organisms of one species found in one ecosystem e.g. the number of mice in a wood.

· The community is the total of all the living organisms found in an ecosystem.

· The biodiversity of an ecosystem is a measure of how rich it is in different living organisms.

· An ecosystem with lots of different organisms has high biodiversity and is stable.
· The number of different living organisms can be found out by using sampling methods such as pit fall traps or catch and release.




· The organisms captured can be identified using keys.

· There are two types of keys –paired keys and branching keys.
Paired keys example - Identify these creatures using the key below:
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butterfly 
      snail 
     
    whelk  

   spider 

     worm

1) Does it have a shell? 

Yes - Go to question 2 

No - Go to question 4 

2) Does it live in the sea? 

Yes - it is a whelk.
No - Go to question 3 

3) Does it live in your garden? 

Yes - it is a snail.
4) Does it have wings? 

Yes - it is a butterfly.
5) Does it have eight legs? 

Yes - it is a spider.
No - Go to question 6

6) Does it live underground? 
Yes - it is a worm.
Bottom of Form

Branching keys example
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· All plants and animals are adapted to their environment.

· They have evolved to suit the factors found in their habitat e.g.




A polar bear is camouflaged to hide in the snow.



A pine tree has needles instead of large leaves to stop it losing water.

Life on Earth
· [image: image1]There are nine planets in the solar system and potentially millions in the universe. 
· Each planet has a different atmosphere.
· The atmosphere on Earth contains oxygen and carbon dioxide.
· Oxygen is produced by plants when they carry out photosynthesis.
· Carbon dioxide is needed for photosynthesis.
· Oxygen is needed by all living things in order to carry out respiration.
· Without oxygen there would be no life on Earth.

The Carbon Cycle
· Photosynthesis uses light energy from the sun. This energy is used to build glucose and plants store this as starch.

· During photosynthesis carbon dioxide gas is taken in.

· During respiration carbon dioxide gas is given out.
· These two processes balance each other so that the proportion of carbon dioxide gas and oxygen gas in our atmosphere stays the same.
· Starch is a compound which contains carbon.

· Animals eat plants to obtain the energy stored in them e.g. we eat starch from wheat plants.

· When a plant or an animal dies it still contains that energy.

· If dead plants and animals get buried under layers of sediment the pressure over a very long period of time causes them to become fossilised creating layers of coal.

· The pressure causes oil and gas to be forced out of the fossilised remains.
· All these fossil fuels such as coal, oil and gas contain energy from plants.

· When they are burnt as a fuel they release the energy as heat.

· They also give off carbon dioxide gas.

· One test for carbon dioxide is to bubble the gas through limewater, turning it milky.

· Fossil fuels are used to run our cars and factories and to produce electricity.

· The production of too much carbon dioxide is creating a problem on Earth.

· The greenhouse effect means that heat cannot escape and the Earth is warming up. This is called global warming and this causes climate change.
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The structure of a typical animal cell





The structure of a typical plant cell





All animals





Animals with backbones


vertebrates





Animals without backbones


invertebrates








Animals which give birth to live young








Animals with feathers








Animals with wet scales and fins








Animals with dry scales and no fins








Animals with smooth, damp skins








Carbon dioxide gas in the atmosphere





Carbon stored as starch in plants





Animals eat the plants and store the carbon in their bodies
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