The importance of variation and diversity in organisms.

· Variation in genotype and phenotype is important because it gives a population the potential to adapt in the face of changing conditions eg new disease, climate changing, new predator / prey: ie with a large, diverse gene pool, some individuals will survive. 
· Sexual reproduction has evolved to increase diversity (asexual reproduction produces clones which can be a quick way of increasing a population doesn’t have the advantage of diversity).  Sexual reproduction increases variation in the offspring by random assortment of gametes, crossing over and independent assortment in meiosis. This has the effect of producing offspring with new combinations of alleles which is important because it creates the variation needed for natural selection, which is the process by which a species adapts to changes in its environment.
· The principle of the process of natural selection: mutation and explanation of consequences via protein synthesis, VSRG, eg antibiotic resistance evolution, speciation. A human version of this is artificial selection, where individuals with desired characteristics eg short wheat stalk length, are selected. This has been important in the efficiency of farming ie the wheat produces a crop in less time and has led to bigger crop yields supporting a growing human population for thousands of years.
· Mutation is usually random, with the consequences to the organism being either neutral / favourable / unfavourable. The probability of any one mutation being advantageous to the selection pressure that is acting on the population at that moment is therefore low. The bigger the population, the greater the probability that this will happen.
· Large, diverse gene pools are important to organisms because isolation of populations effectively reduces gene pool eg there are small red squirrel populations in pockets around the country, eg Cumbria, Scotland – but they cannot mix their genes as the habitat linking the areas is not suitable for migration. This leads to a lack of gene flow. In contrast grey squirrels have a large, linked population. The greys have evolved resistance to the parapox virus, whereas the reds still seem to be susceptible. The chance of reds evolving resistance is lower because the population is smaller. This is affecting their survival as a species: their populations are generally falling.
· If the gene pool falls too low, but then the population grows again (genetic bottleneck), it can lead to a population with low variation eg cheetahs. This will reduce their ability to adapt via evolution for the same reasons given above. 
· Crop diversity for humans is important for the same reason, in particular as the climate changes we need varieties eg of maize that are drought tolerant, resistance to new pests and diseases. An example of this is the ongoing problem with commercial banana populations.  The variety commonly used (Cavendish) have to be asexually propagated as they are triploid and therefore infertile. There is a fungal pathogen that causes Panama disease which is passed on in the cuttings. This is resulting in big drops in crop yields. 
· Seed banks are a way of storing ‘genetic diversity’ for the future. Genetic modification (GMO) is a way of transferring advantageous genes, eg for disease resistance. This is important as it is a way of improving food security for our increasing global human population.
· In areas where there are crops grown as a monoculture, the consequence of just promoting one species is that the biodiversity of the natural communities drops. But high biodiversity of natural communities is important because 1) naturally occurring species will include predators of crop pests: they can reduce the need for polluting pesticides (which can accumulate up the food chain and become toxic to non-target species). 2) Diversity of food at bottom of food chain is important because it gives higher diversity of consumers which makes a stable ecosystem. This includes pollinators for our food crops but also to maintain the normal ecosystem for that area. Maintaining high biodiversity and preventing extinction is important as most people would agree that we have a moral responsibility to do so for us and future generations: organisms in their natural habitat provide us with inspiration and well-being. 3) Plant diversity exists that is the potential source of drugs for use by humans, including anti-cancer drugs and antibiotics. Maintenance of this diversity is important because is largely unexplored, so is a resource for our future as a species.
· One importance where variation is a disadvantage is the ability of bacteria to continually evolve resistance to antibiotics (this also applies to other species like malaria parasites). Conjugation / horizontal transmission of DNA between bacteria speeds up this process.
The consequence is that we are in an ‘arms race’ to develop new types of drugs, and we are not succeeding eg there is an increasing number of super-resistant gonorrhoea (resistant to all known antibiotics) that kills the patient.
· Gene expression and epigenetics
· Influence of env on phenotype
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