8. Adaptation and selection
By natural selection organisms adjust to suit the changing environment in which they live.  This is known as adaptation and will increase the long term reproductive success of a species.

Bacteria are an example of an organism that has successfully adapted to a changing environment in which it has evolved to become resistant to antibiotics.

This change occurs due to a change in DNA.

Changes in DNA can be caused by:

Mutations ______________________________________________________________________________________________________________________________

During sexual reproduction

_____________________________________________________________________________________________________________________________
Bacteria can change their diversity by changing their DNA – by mutation or conjugation.

1. Mutation

A mutation is a random occurrence and results in change in the base sequence of DNA which can result in different characteristics.  (Remember 3 bases code for one amino acid – changes in the amino acids may result in different polypeptides forming)
2  Passing on genes to other cells

There are two ways in which a bacterial cell can pass its DNA to another cell

1.  Vertical Transmission

The first is when the cell copies its DNA and then divides to form 2 daughter cells – each daughter cell gains some of the cytoplasm and one copy of DNA from the parent cell

2. Horizontal transmission

DNA is transferred from one bacterium to another.   Often a plasmid is transferred (a plasmid is a ring of DNA). The recipient cell acquires new characteristics from the donor cell

 The series of events are known as conjugation

Add any additional information from Fig 2 Page 219



Development of Antibiotic resistant bacteria

Read page 221 and complete the following:
How do antibiotics kill bacteria?

_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________
How did bacteria develop a resistance to antibiotics?

_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

How could antibiotic resistance be passes onto different species of bacteria and what is the significance of this?

_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

Antibiotic resistance and tuberculosis (TB)

Read page 223 and explain why people who are suffering from TB should complete a course of antibiotics, even though they may be feeling better.
_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

Antibiotic resistance and MRSA

What is MRSA and why is it a health risk?

_____________________________________________________________________________________________________________________________________________________________________________________________
Why are people in hospital more likely to suffer from MRSA

_____________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________

Biodiversity

What is meant by biodiversity?

_____________________________________________________________________________________________________________________________________________________________________________________________

What are the three main components?

_____________________________________________________________________________________________________________________________________________________________________________________________
_______________________________________________________________

The Index of diversity can be used to examine the diversity of species found in different habitats,

It can be calculated using the following formula

d   = N(N-1)

        Σn(n-1)

N = total number of individuals of all species in the community

n = total number of individuals of each individual species

Look at the worked example on page 227
Example   Species of butterfly in a meadow

	Species
	Number

	A
	3

	B
	5

	C
	7

	D
	2

	E
	4

	Total
	


Calculate d.

If the index of diversity gives a low value:

This means that the environment is unfavourable to many animals e.g. artic, seashore, and desert.

Few species are present and populations are often small.  

The abiotic factors (e.g. temperature) determine which species are present and the ecosystem is usually unstable

If the index of diversity is a high value

The environment is favourable to many organisms e.g. rainforest, woodland etc

Many species are present and the populations are high

The biotic factors, such as competition and predation, determine which species are present

The ecosystem in this environment is usually stable.

The index of diversity of seaweeds in the sheltered shore is usually higher than that in the exposed shore.  What does this tell you about the conditions on these two shores?

Exam questions 1,3, 4 and 5 page 233
Human Impact on Diversity

Agriculture and deforestation have reduced species diversity
A community is the number of different species occupying a certain area/ecosystem.  The more different types of species present the greater the diversity.

In agriculture many farm areas grow only one type of crop (monoculture) – this reduces the species diversity 

The use of pesticides and herbicides to kill pests and weeds will also reduce the diversity of plant and animal species that are growing.

Deforestation

Deforestation removes trees and the number of species of trees.

By removing the trees the habitats of other organisms are also removed meaning that those organisms have no food source/place to live so move away from the area or die.  

All of these factors will reduce the diversity.

Q 2 Page 232
Questions
1  Biologists studied the process of succession in an area of wasteland over a period of ten years. They calculated the index of diversity of the area every year. After three years, the index of diversity was 1.6. After ten years, it had risen to 4.3.

(a) What information concerning the organisms present in the area is suggested by the increase in the index of diversity?
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(b) The increase in the index of diversity is one indication that a biological succession is taking place in the area. Describe those features of a succession that would bring about an increase in the index of diversity.
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