	N5- Unit 3

	 3.1 Ecosystems

	1- Species
	Group of organisms which can interbreed and produce fertile offspring.

	2- Habitat
	The place where an animal or a plant lives.

	3- Population
	Total number of organisms of the same species living in the same area.

	4- Community
	All the populations from different species living in the same area.

	5- Ecosystem
	All the organisms (i.e. the community) living in a particular habitat and the non-living components with which the organisms interact (i.e. abiotic factors)

	6- What is meant by biodiversity?
	The total variety of organisms living on Earth.

	7- State what is meant by the words producer and consumer.
	Producer : makes its own food by photosynthesis using sunlight energy (e.g. green plants). 

Consumer: needs to eat other organisms to feed itself (e.g. all animals)

	8- Herbivore
	Animal which eats only plants.

	9- Carnivore
	Animal which eats only other animals.

	10- Omnivore
	Animal which eats both plants and animals.

	11- Predator
	Animal that hunts and/or trap other animals

	12- Prey
	Animal that is hunted and/or trapped by other animals

	13- Food chain
	The relationship where one organism feeds on the previous one in a series and in turn provides food for the next one  

	14- Food web
	Interconnected food chains

	15- Niche
	the role that an organism plays within a community:

· What it eats

· What eats it
· How it uses other living and non-living resources to fulfil its needs and how it helps other organisms to fulfil their needs (e.g. bird using tree for nesting).

	16-When does competition occur in ecosystems? Examples plants and animals
	When organisms require similar resources which are in short supply. 
Plants compete for light, water and mineral nutrients
Animals compete for food, water, mates.

	17-What is the name given to competition between organisms of the same species?
	Intraspecific

	18-What is the name given to competition between organisms of different species?
	Interspecific

	19-Which is the most intense? Why?
	Intraspecific.
Organisms have exactly the same needs.

	 3.2 Distribution of organisms

	1 Biotic factors
	Living influences on an ecosystem (i.e. due to other living things)
· Availability of food

· Number of predators

· Incidence of disease

· Grazing pressure

	2- Abiotic factors
	Non-living influence on an ecosystem:

- air/water/soil temperature

- soil/water pH

- air/soil moisture

- light intensity

	3- estimate population of plants.

Techniques, source of error and way to minimize it.
	Quadrats: 

Technique:  square-shaped frame throw randomly at various places. The number of plants of each type is counted → the total number of each species can be calculated.
Source of error and way to minimize it

1- If too few quadrats have been counted, the number of plants may not be representative as some species grow in clusters. 

→ use large number of quadrats for study

2- Some plants may be spreading on either side of the frame. → overestimation (counting them all) or underestimation numbers (not counting them).

→ use a rule: e.g. plants going across the top and bottom sides are counted and these going across the right and left sides are not. 


	4- sampling of invertebrates living on a bush/hedge.

Techniques, source of error and way to minimize it.
	Tree-beating

Technique: the branches of a tree are beaten with a stick and a tray is used to collect the falling small animals

Source of error and way to minimize it

Animals may fall beside the tray

→ use large tray with raised edges, empty the tray regularly using a large plastic bag or use a potter to isolate animals.


	5- sampling of crawling invertebrates 

Techniques, source of error and way to minimize it.
	Pitfall trap

Technique: a beaker is inserted into the soil so that the rim is leveled with surrounding ground.

Source of error and way to minimize it

Some trapped animals might eat other smaller animals.

→ add salty water in the trap to kill the animals


	6- sampling of invertebrates living on a river bed

Techniques, source of error and way to minimize it.
	→ Kick sampling: use a net and kick the river bed directly upstream of the net.

→ kick right next to the net to avoid losing organisms transported by the current.

→ transport the sample fast to a bucket to avoid loosing small organisms.

	7-Measuring light intensity.

Instrument used, source of error and way to minimize it.
	→ Use a light meter

→ avoid casting a shadow on the light meter



	8-Measuring air/soil/water temperature.

Instrument used, source of error and way to minimize it.
	→ Use a digital thermometer

→ wait until temperature readings stop changing



	9-Measuring soil moisture
	→ use a soil moisture probe

→ make sure that probe is inserted in soil to the same depth + clean/dry the probe between measurements.

	10-Measuring water/soil pH
	→ use a pH meter.

→ make sure that probe is cleaned/dried between measurements.

	11- Method when using a transect.

	Make a transect: tie a string between two points to obtain sampling sites (e.g. every meter) along the area where the abiotic factor changes in intensity.

	12- What are indicator species?
	Kind of organism that by their presence or absence give levels of pollution.

	13- What causes organic pollution in water?
	The release of remnant of dead animals/plants in a water course, e.g. blood from slaughter house.

	13- Example of indicator species for air and fresh water pollution
	Air: lichens (the more “bushy”, the cleaner the air, i.e. no sulphur dioxide
Water: river invertebrates: more invertebrate biodiversity in water without organic pollution.


	3.3 Photosynthesis

	1-Word equation of photosynthesis
	                                   Light energy

Carbon dioxide + water      →   sugar + oxygen

                                    Chlorophyll

	2-Number of stages and their name
	2 stages

Light reaction
Carbon fixation

	3-Description of first stage
	The light energy from the sun is trapped by chlorophyll in the chloroplasts and is converted into chemical energy in the form of ATP.

Water is split to produce hydrogen and oxygen. Hydrogen attaches to hydrogen acceptor molecules to be used in the second stage. Excess oxygen diffuses from the cell as a waste product..

	4-Description of second stage
	A series of enzyme-controlled reactions which use hydrogen and ATP (both produced by the light reactions) with carbon dioxide to produce sugar.

	5-Explain the transfer of energy from the light arriving at the leaf to the formation of sugar. 
	Light energy is trapped by chlorophyll.

Light energy is then converted to chemical energy used to regenerate ATP.

ATP is then used in photosynthesis to provide the energy needed to synthesize glucose.

	6-What are the 3 fates of the glucose produced by photosynthesis?
	- used directly in respiration to provide energy for cell processes.

- converted to a storage carbohydrate, e.g. starch.

- converted to a structural carbohydrate, e.g. cellulose (needed to make cell walls)

	7- Name of a green pigment found in chloroplasts which captures light energy.
	Chlorophyll

	8-Describe the process of photosynthesis in terms of raw materials and products.
	Raw materials: carbon dioxide and water

Products: oxygen (waste) and glucose (food)

	9-Explain what is meant by a limiting factor and describe the main limiting factors in the process of photosynthesis.
	Something which, when in short supply, will slow down or stop photosynthesis which results in less growth.

Main limiting factors are: 
· temperature
· carbon dioxide concentration
· light intensity 


	3.4 Energy in ecosystems

	1-What is lost at every step of a food chain?
	Energy

	2-How much of it is lost and how?
	90% of energy is lost as 
· heat energy
· movement 
· undigested material
Only 10% of energy is used for growth.

	3-Explain what is meant by the terms pyramid of numbers (1) pyramid of energy(2)
	(1)  shows the number of organisms at each level of a food chain.

(2) shows the total energy at each level of the food chain

	4-Investigate irregular pyramids of numbers
	Check jotter/booklet/book

	3.5 Food production

	1- Food yield?
	Mass of food produced per surface area, e.g. tonnes/acre

	2- Why the need to increase food yield?
	Because human population is increasing

	3- How can we increase food yield?
	Add chemicals to soil such as fertilisers and pesticides

	4- Role of fertilisers?
	Provide chemicals such as nitrates which increase crop yield.

	5- Role of pesticides?
	Kill plants and animals that feed on crops and therefore reduce crop yield.

	6- How do plants absorb nitrates?
	Nitrates dissolved in soil water are absorbed into plants.

	7- Role of nitrates in plants?
	Nitrates are used to produce amino acids which are synthesised into plant proteins. 

	8- How do animals make proteins
	Animals consume plants or other animals to obtain amino acids for protein synthesis. 

	9- How can the nitrate content of the soil be increased
	Add fertiliser to soil.

	10- Describe how algae bloom form and their effect
	Fertilisers can leach into fresh water, adding extra, unwanted nitrates. This will increase algal populations which can cause algal blooms. Algal blooms reduce light levels, killing aquatic plants. These dead plants, as well as dead algae, become food for bacteria which increase greatly in number. The bacteria use up large quantities of oxygen, reducing the oxygen availability for other organisms. 

	11-  State the meaning of bioaccumulation
	The build-up of toxic substances in living organisms is known as bioaccumulation. 


	12- Describe the process of bioaccumulation
	Pesticides sprayed onto crops can accumulate in the bodies of organisms over time. As they are passed along food chains, toxicity increases and can reach lethal levels. 

	13- Suggest 2 alternatives to the use of fertilisers and pesticides.
	Use biological control and Genetically Modified (GM) crops

	14- Explain how GM crops can help to reduce the need for fertilisers 
	= when a useful gene is inserted into a crop plant increasing its yield/hectare.

	15- What is biological control?
	= introducing a predator to the pest damaging the crop.

	3.6 Evolution of species
	

	1-What are mutations?
How do they occur and what do they create?
	A mutation is a random change to genetic 

material.

Mutations are spontaneous and are the only 

source of new alleles. 

	2-  3 types of mutations?
	Mutations may be neutral, confer an 

advantage or a disadvantage.

	3-Give examples of environmental factors which increase the rate of mutations.
	Environmental factors, such as radiation and some chemicals can the increase rate of mutation

	4-Why are alleles produced by mutation important to a population?
	New alleles produced by mutation allow

plants and animals to adapt to their 

environment. 

Variation within a population makes it possible for a population to evolve over time in response to changing environmental conditions. 

	5-What is meant by “adaptation”?
	An adaptation is an inherited characteristic 

that makes an organism well suited to survival in its environment/niche.

	6-What are the principles of natural selection?
	Species produce more offspring than the environment can sustain. 

Natural selection or survival of the fittest occurs when there are selection pressures. 

The best adapted individuals in a population survive to reproduce, passing on the favourable alleles that give the selective advantage. 

These alleles increase in frequency within the population. 



	9-What is the name given to the evolution of a new species?
	Speciation



	10-What are the different steps resulting in speciation?
	1- Isolation: a population becomes isolated by an isolation barrier.

2- Mutations occur in each sub-population.

3- Natural selection selects for different mutations in each group, due to different selection pressures. 

     4- Each sub-population evolves until they become so genetically different they are two different species.

	11-Examples of isolation barriers
	- geographical: mountain/desert/sea

- ecological: pH, temperature, moisture

- reproductive: non-matching mating seasons.


