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Biological Applications
i.) DNA in Forensic Science
Deoxyribonucleic acid (DNA) refers to a complex molecule that contains genetic codes used to determine the characteristics of living organisms. The DNA make up is a vital element that is used in many concepts of forensic science. Human tissue, saliva, blood, hair strands, and semen are only some of the samples used to provide DNA make up for analysis in forensic science. The analysis of DNA is used in criminal investigations to provide evidence that the suspect is really the perpetrator of the crime. DNA is also used in paternity testing to determine the biological parents of a child in paternity cases. “There are two main applications of DNA analysis in forensic medicine: criminal investigation and paternity testing” (Schanfield, 2000). The identification of deceased persons in crime scenes or areas hit by calamities also applies DNA analysis. Some examples of these applications are; the use of semen deposits collected from a female rape victim for analyses matched against the semen sample of the rape suspect to prove whether or not the suspect is the perpetrator of the crime. The use of DNA samples also comes in handy in alleviating doubt of paternity and solving disputes that revolve around the same. Another example is the use of the DNA of deceased persons in bombing scenes to identify them by matching their DNA to that of relatives who come forward to claim bodies.
ii.) Population Evolution and Microbial Life
Population evolution and microbial life are concepts widely used in applications of biology. Population evolution refers to the changes in inherited traits that organisms undergo over a period of time as the traits are successively passed from one generation to the other. Microbial life i.e. living micro-organisms such as bacteria and archaea is fast evolving and can be used to understand the evolution of populations. The study of microbial life is thus used to develop models of population evolution to help in the understanding of evolution concepts. Another application is in the development of drugs; used to mitigate and prevent drug-resistance of bacteria and other disease-causing organisms. Microbial life is used in the production of antibiotics and vaccines. “Microbes produce antibiotics to restrict the growth of other microbes” (Lister, 2016). The study of the microbial life and the use of bacteria and other micro-organisms in control experiments while producing drugs helps to produce drugs that can subdue the resistance of these organisms. Examples of these applications are; the production of anti-malaria drugs as the bacteria keep evolving and becoming more resistant to the drugs. TB vaccines are produced to provide immunity against disease-causing microbial organisms by introducing the pathogen causing the disease to the body first.
iii.) Biological Diversity Evolution
Biological diversity refers to the different species of organisms with different genetic makeup. Each organism in the ecosystem has a role to play for biodiversity to survive and thrive. The evolution of biodiversity, on the other hand, refers to the changes that occur in the different genes and alleles of different organisms. Populations of both plants and animals evolve from generation to generation. Biological diversity evolution is used in futuristic conservation and preservation of endangered species of organisms. “Conservation of ecosystems and the species within them would help to maintain the natural balances disrupted by recent human activity” (Shah, 2014). It is also used in sustainable development stemming from the understanding of the value of biodiversity. Examples include the conservation of the white rhino is an endangered species to ensure it is not extinct, use of certain tree species e.g. medicinal trees sparingly to ensure they are not endangered so that they can be used by future generations, and conservation of animal species like snakes in snake parks to ensure they are not extinct.
iv.) Plant and Animal Evolution
Plants and animals evolve over the course of time. The successive generations go through changes in the genetic material that is inherited. Plant and animal evolution is used in the creation of hybrid plant varieties in agriculture. The hybrid plant varieties may have better qualities such as the resistance to diseases and pests, withstanding harsh weather conditions, yielding more produce quantity.  It is also used in artificial selection to produce animals with desired and improved traits such as disease resistance. Plants or animals with desired traits are cross-pollinated or mated to develop or maintain particular traits that are more desirable. Evolution principles are used and medicine to reduce the resistance of pathogens and in agriculture to design breeds that increase yield and quality of agricultural produce (Hendry et al, 2011). Examples include; creation of hybrid oranges that are bigger in size, creation of cross bred avocado trees that produce higher yield and selective breeding of cows to get cows that produce more milk and a resistant to diseases. 
v.) Population Growth
Population growth refers to changes in the numbers of organisms in the ecosystem. Resources available for use by organisms in the ecosystem are strained if the population growth increases and this necessitates the need for keeping tabs on population growth. Population growth is mostly used to predict future needs in terms of resources because it impacts on food supply, water supply, and biodiversity. According to World watch (2017), Population growth is a major contributing factor to water scarcity globally. Human population growth rates are especially used in making strategies and plans that project future use of resources. Sustainable growth uses the study of population growth to regulate the available resources to ensure that they are not depleted and are available for future generations. This is due to the fact that population growth can put pressures on available resources leaving little or nothing for future generations. “Population growth, in particular, places increasing pressures on the planet’s resources  i.e. water, forests, land and the earth’s atmosphere, contributing to climate change and challenging environmental sustainability” (Albrectsen, 2013). Examples include; the construction of dams large enough to be in a position to supply water to increased populations in the future, crop rotation which maximizes potential of land by preventing diseases and pests to enable future generations to use it and still get maximum benefits. The third example is the transition from non- renewable energy to renewable energy due to the high demand caused by population growth to reduce negative climatic changes e.g. ozone depletion for future generations to find a safer environment to live in.
vi.) Biomes and Ecosystems
[bookmark: _GoBack]An Ecosystem refers to all living organisms interacting in a given environment. A biome is a geographical area characterized by the species of animals living in it. According to National Geographic (2012), a biome is classified according to the plant and animal species that live in it.  A biome consists of many ecosystems. Biomes and ecosystems are used in conservation and preservation of the organisms existing in a certain environment and the characteristics of a geographic region. They help in determining animal habitats so that they can be conserved in those environments. The characteristics of each biome should be conserved just they are without alterations so that they can support the different ecosystems that exist in these geographical areas. Biomes and ecosystems are also used to develop environmental guides e.g. what plants and animals can survive in a certain environment or area. Examples of these applications include environmental guides that show coffee is grown in regions with high rainfall and cool temperatures.  Another example is that polar bears have their habitats in the Arctic sea ice where temperatures are very cold and they must live in such habitats to survive. Another example is conserving forests and preserving the forests through afforestation in areas where trees have been cut to maintain that biome.
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