Genetic Characterization of Kenyan Acacia Senegal for Possible Improvement in Gum Arabic Quality and Production
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ABSTRACT

Acacia Senegal (L.) Willd. Is an African and Asian ASALs leguminous multipurpose agro-forestry tree species highly valued for gum arabic production, an important ingredient in food, pharmaceutical, cosmetic, textile and paper industries. Samples were collected from fifteen Kenyan populations representing the entire natural distribution range of the species in the country to determine: (1) the inherent genetic diversity in the species using molecular and morphological markers; (2) the level of gene flow within the species. Leaves were analyzed for genetic diversity using Polymerase Chain Reaction (PCR) techniques of Randomized Amplified Polymorphic DNA (RAPD) and Inter-Simple Sequence Repeats (ISSR) and Microsatellite method of Simple Sequence Repeats (SSR). Morphological assessment was based on twelve traits including; tree height, diameter at breast height (DBH), number of branches, bark thickness, gum weight, and various pod and seed traits. Molecular results showed much of the genetic variation resided within population based on Analysis of Molecular Variance (AMOVA = 91%) and Coefficient of Differentiation (GST =84%). There was lack of genetic differentiation as indicated by; low Genetic Distances (D) (0.152 -0.347), Principle Coordinate Analysis (PCA) scatter diagram, Differentiation among Populations (FST = 0.047), Unbiased Estimator of Population Differentiation (RST = 0.123), and the high rate of gene flow (Nm=3.39). Ngarendare and Meisori in the Rift Valley were the most genetically variable populations. Morphological results showed that higher number of branches and greater gum weight are associated with lighter seeds. Selection for improvement and conservation of gum arabic should therefore target many individual trees within populations covering the entire natural habitat in Kenya. 
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