Ex Situ Conservation: Zoos and Seed Banks
1.	What is ex situ conservation? 




2.	Describe how zoos use captive breeding programmes to help conserve rare species. (5 marks)
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4.	Describe how seed banks are operated to conserve plant species. (5 marks)







5.	Explain the advantages of conserving seeds rather than whole plants. (5 marks)







6.	Describe some disadvantages of plant ex situ conservation methods. (3 marks)






7.	Explain the advantages of selecting seeds of different sizes for long-term storage. (3 marks)

Ex Situ Conservation: Zoos and Seed Banks
1.	What is ex situ conservation? 
· Conserving components of biological diversity (e.g. wildlife or seeds).
· Outside of their natural habitat. 

2.	Describe how zoos use captive breeding programmes to help conserve rare species. (5 marks)
Any five from:
To increase numbers/population size; to {maintain/increase} genetic diversity/reduce genetic drift; protect from predators/poachers. 
For captive breeding: inter-zoo animal movement; selection of mates/use of stud books/records kept of breeding programme; process involved described e.g. IVF/AI/use of surrogates/DNA profiling/sperm freezing/embryo transfer and storage. 
For reintroduction: preparation for reintroduction described, e.g. idea of reinforcing wild behaviour/idea of hacking out/reduce food intake to encourage hunting; select habitat/reserves; raise awareness/education of local population. 

3.	Describe some disadvantages of animal ex situ conservation methods. (5 marks)
· Unsuccessful breeding.
· Lack of genetic diversity/variation in offspring
· Species less able to adapt to changing conditions. 
· Difficult to reintroduce into the wild (survival/acceptance/lack of immunity/behaviour/tame).
· Higher death rates. 
· Removal from natural environment. 

4.	Describe how seed banks are operated to conserve plant species. (5 marks)
· Seeds collected from a number of individual plants to ensure high genetic diversity. 
· Seeds X-rayed to check for fully formed embryos. To ensure only viable seeds are stored. 
· Seeds stored in the cold, e.g. -20oC. To increase storage time. 
· Samples of seeds periodically germinated to check viability. Checks the system is working and allows for steps to be taken if not. (I.e. if <75% germinate at testing, these plants are grown to gather fresh seed). 

5.	Explain the advantages of conserving seeds rather than whole plants. (5 marks)
· Less space required so more species conserved. 
· Most plants produce large numbers of seeds so collecting small samples is unlikely to damage the wild population. 
· They are easier to store because they are in the dormant stage of their life cycle. 
· It is more cost effective.
· Can be replanted in the wild later. 

6.	Describe some disadvantages of plant ex situ conservation methods. (5 marks)
· Lack of or unrepresentative genetic diversity in small samples. 
· Stored seeds may not be viable. 
· Asexual reproduction reduces genetic diversity 

7.	Explain the advantages of selecting seeds of different sizes for long-term storage. (3 marks)
· A large gene pool should be maintained to increase chance of future survival. 
· Different sized seeds are likely to have more chance of having different alleles. 
· Variety means there is less chance of all being susceptible to the same disease.
