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PAENIBACILLUS POLYMYXA
Causal pathogen
According to Langendries and Goormachtig (2021), Paenibacillus polymyxa is an agriculturally essential microbe widely studied for its plant-growth-promoting abilities. Paenibacillus polymyxa causal pathogen is scientifically known as Paenibacillus larva. Paenibacillus larva is a pathogenic and endospore-forming Bacillus that occurs naturally in soil, plants, and marine sediments. Paenibacillus larva has numerous characteristics, including nitrogen fixation, hydrolytic enzymes, cytokinin and antibiotics.  
Host
Paenibacillus polymyxa is mainly found naturally in different niches, including soil, roots of plants, marine sediments and hot springs. The pathogen can stay in any habitat depending on various factors, including; host-strain specificity, particle size, heat resistance, and citrate sensitivity. Paenibacillus polymyxa is also found in fresh and saltwater, sewage, hummus, fermented foods, and insect larvae (Jeong et al., 2019).
Disease name
One common disease caused by paenibacillus polymyxa is American foulbrood. American Foulbrood (AFB) is a highly infectious condition of nectar beehives induced by the spore-forming of Paenibacillus larvae (Locke et al., 2019). This disease can affect both the weakest and the most vigorous colony in beehives, seriously debilitating the hive and finally destroying it.  This disease cannot be cured, and thus the destruction of the infected hives is the only solution to manage it.
Symptoms
American Foulbrood is a broad condition and consequently produces a variety of symptoms in the hive, which beekeepers can observe. Signs and symptoms of AFB include;
I. Unusual and uneven beehive pattern.
II. Cell capping on the affected hive may look scuttled, darkened colored or oily. This is because of the decaying larvae in the brood.
III. Cappings may also be penetrated by bees attempting to eliminate the decomposed combs (the parts of which are infected).
IV. The larvae fade after capping and become a light to dull brown semi-liquid mass.
V. Infected beehives may also produce a foul odor because of the decaying combs.
How it spreads
AFB outbreak can occur very quickly. AFB bacterium can survive for more than 40 years and are highly immune to cold. Even though AFB is not highly contagious, bacterial spores can quickly spread amongst beehives through beekeeping customs like changing tools and the removal of contaminated parts. The disease can also disseminate bacterium inside and among contaminated and unused beehives by lifting and coasting. AFB can also spread to humans if one is stung by a bee from the infected hives.
Control measures
Beekeepers should inspect brood combs at least two times per year for immediate indications of AFB. As a prudent step, brood combs should be renewed each 2-3 years as long used brood combs can serve as a repository of the bacterium. A fundamental phase of immeasurable brood control also includes the beekeeper decreasing or limiting the exchange of beehive supplies that can increase AFB amongst colonies or to other hives. AFB bacterium are tough to destroy and quickly interchangeable among beehives. AFB can be unintentionally spread on equipment or through regular beekeeping exercises; therefore, other control measures include cleansing pieces of equipment amongst beehives and being cautious when transferring materials between colonies to minimize the scope of AFB and other diseases. If AFB is discovered in a beehive, there are two alternatives to managing the beehive. The first choice is to eliminate the hive (together with the structures) and illuminate all box frames, killing the AFB spores. If radiation is not feasible, it is advised that all colony frames are buried in a deep hole and burnt. 
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