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The Decline of the Bee Population
The decrease in bee population is a critical problem to bee farmers and the production of crops associated with bees. Bees are crucial pollinators, and their decline significantly influences the crop farming (Vanbergen, 2013; Staveley, Law, Fairbrother, & Menzie, 2014; Bianco, Cooper & Fournier, 2014). Thus, two research questions formulated to address the problem are (I) what the specific cause of the decrease in bee population? And (II) what are the effective measures which can be employed to control the problem effectively? Therefore the research is intended to answer two hypothesis. First, environmental changes are the cause of the decline in bee population. Secondly, the decrease in bee population is associated with bad farming activities. Below is annotated bibliography intended to depict the problem of decline in bee population. 
Annotated Bibliography

Koh, I., Lonsdorf, E. V., Williams, N. M., Brittain, C., Isaacs, R., Gibbs, J., & Ricketts, T. H. (2016). Modeling the status, trends, and impacts of wild bee abundance in the United States. Proceedings of the National Academy of Sciences, 113(1), 140-145.

The article ensues by illustrating the importance of wild bee as effective pollinators. These bees, as well as managed bees, are vital to ecosystem services as they pollinate agricultural and wild communities’ plant.  However, there is an increasing concern for the wild bees and managed bees which have impelled actions and national evaluation. Koh and his associated assessed the impacts and trends of wild bees in the United States based on their pollination services. Wild bee abundance and their associated uncertainties were estimated through the use of national land-cover data, a spatial habitat model and carefully quantified expert knowledge. Model bee abundance showed that there was a decline by 23% in the United States between the year 2008 and 2013. Markedly, this result was affiliated to the reduction of natural habitats to crop rows thus destroying the habitats of the wild bee. 139 counties were identified where there was a correspondence in the reduction of bee abundance with increased pollinator- dependent crops. The mismatch of abundance wild bee and cultivated areas was 39% in the United States. Moreover, there was identified that there was an increased mismatch in the demand and supply of the crops most highly dependent on pollinator. It was noted in the research that is this mismatch continues to increase there will cause destabilization in the crop production over time and farmers will suffer from rising cost of farming. The authors emphasized that the study was a wakeup call for the politicians and scientist to understand the problem and sustain the wild bee population. Therefore, new assessment should always be conducted to depict the progress which is being made and the actions which are required to be taken to reduce the problem. The study was effective and efficient in illustrating the cause of the problem of decline in the bee population. The study was reliable and credible since it was current and peer-reviewed. Thus, it will be a vital resource in describing the problem of bee declination.  
Vanbergen, A. J. (2013). Threats to an ecosystem service: pressures on pollinators. Frontiers in Ecology and the Environment, 11(5), 251-259.

Vanbergen delineates that decline in the insect pollinators for crops and wild plants that devastating effects both economically and environmentally on a global scale. The author assertively argues that the cause for the decline in the bee population is associated with anthropogenic pressures which comprise of the spread of alien species and diseases, climate change and intensified land use. The insect pollinator population decline is stated to be affiliated with a complex interplay of pressure from disease, pesticides and lack of food and biological process which include species interaction and dispersal. Therefore, to preserve the ecosystem and avert the problem of human food security, it is paramount that interdisciplinary research is focused on these interactions as well as nature. Additionally, the study provides key areas which require focus and steps which can be taken to alleviate the problem of decline in bee population. The study extensive provides resourceful information on the issue of decline in insect pollinators which bees are part and the strategic steps which can be employed in the reduction of the problem. As a result, it will be efficiently useful in depicting the problem of bee decline. 
Torres, D. J., Ricoy, U. M., & Roybal, S. (2015). Modeling honey bee populations. PloS one, 10(7), e0130966.

The study was focused on a species of bees known as Apis mellifera commonly known as a eusocial honey bee. These bees involve age stratification organization which comprises of egg, larvae, pupae, hive bees and foraging bees. Therefore, in an attempt to identify the problem associated with a decline in honey bee colonies the study looked at the problem faced by bees in these different age groups. Analysis of steady state bee populations was first performed to depict the mortality rate associated with each age caste, and it was identified that the bees were highly susceptible in the hives and pupae stages. Based on the modeling foundation established by Schmickl and Crailsheim and Khoury et al. the authors studied the transient bee population dynamics. The transient model showed that pheromones were associated with a decline in the maturation of hive bees to the foraging bees, food scarcity and increased mortality of larvae due to a decrease in hive bees. Sensitivity studies were also conducted to show the effects of parameter variations on the population of the colony. The study was valuable in looking at an interesting aspect of problem encountered in each age caste of bees leading to their reduced population. 
Bianco, M., Cooper, J., & Fournier, M. (2014). Honey Bee Population Decline in Michigan: Causes, Consequences, and Responses to Protect the State’s Agriculture and Food System. The Michigan Journal of Public Affairs, 11, 4-26.

The paper starts by depicting the state of Michigan food production over the course of seven years. It is well depicted that there has been a decrease in food production due to decline in the population of bees and this jeopardizes the economy.  The author states that the problem should be of interest to policy makers as 1/3 of the food consumed in the United States is from pollinated crops. The study provides that the causes of the decline in bee population are multiple and interconnected. Namely, the causes are stated to be pathogens, increased use of pesticides, mono-crop farming, and environmental stressors. There was a decrease in the bee population by 30%, and the effects were worse during the 2013/2014 winter. Mitigation at the local level can involve the agreement amongst farmers on the use of pesticides however this is not useful in solving the problem hence it is necessary that all the stakeholder be involved. The paper is important in shading light on the problem causing a decline in bee hives and provides recommendation on measures which can be employed to curb the problem.  
Staveley, J. P., Law, S. A., Fairbrother, A., & Menzie, C. A. (2014). A causal analysis of observed declines in managed honey bees (Apis mellifera). Human and Ecological Risk Assessment: An International Journal, 20(2), 566-591.

The study was centered on the European honey bee species scientifically known as Apis mellifera. The species are useful as they are easily well managed agricultural species. The study asserts that despite an increase in the managed bees there is a tremendous decrease during the winter and after the 2006 colony collapse disorder. Consequently, this promoted studies to be conducted to identify the causative factor for the decline in the bee population. The study involved a workshop which comprised of bee experts who were presented with formal causal analysis approach to evaluate 39 causes against a given criteria to identify the particular cause of the decline in bee population overwinter as observed in the California almond industry bees as from 2006. The causes were grouped into four as unlikely, probable and possible cause and the indeterminate cause which was due to lack of information. During the workshop, a complete causal analysis was not carried out as a result of lack of adequate time. The paper shows examples of processes and preliminary findings through the use of candidate causes. The probable cause was depicted to be Varroa mites and viruses. The unlikely cause was shown to be Neonicotinoid pesticides. The nutrient deficiency was stated to be a possible cause. The study was essential in showing some of the key causes of the decline in bee population as well as other factors contributing to the decline in the population. Importantly, the factors which were unlikely to cause the drop in the population of bee were noted. 
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