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Abstract
The purpose of the experiment was to study inheritance pattern of traits; specifically monohybrid and dihybrid inheritance. The map distance between genes was also determined with the traits mapped being eye color and wing size in the common fruit flies (Drosophila melanogaster). These experiments were conducted using information from Mendel’s laws of inheritance; the law of segregation, the law of independent assortment, and the law of dominance. The overall results for monohybrid inheritance was a 3:1 phenotypic ratio (dominant to recessive)  for F2 generation a F1 parents with respect to wing size while in dihybrid inheritance for wing size and eye color the results were a 9:3:3:1 phenotypic ratio with the map distance for the two traits being 45.6 units.
Introduction
When spending time with friends, neighbors, or relatives, one may observe that closely related individuals share some characteristics, such as eye color, skin color, or a predisposition to some health complications such as a metabolic defect. Such features that run in closely related groups have a genetic basis i.e. they are influenced by genetic information that is inherited from the parents (Smykal et al, 2016). Curiosity of understanding how this information is passed from the parents to the offspring and how some of the offspring may fail to express exactly what the parent expressed may prompt a person to study the human inheritance pattern directly (Bowler, 2015). But this always impossible as humans take long to mature and have children. In addition, humans have one or more two children making use of such data in mathematical models difficult.
Gregor Mendel was an 18th century teacher, scientist, and a man of faith, who developed a simple model experiment for studying inheritance patterns. Through his experiments using pea plant, he developed the basic laws of inheritance that set the framework that scientists use today to study the mystery of genetic compositions and inheritance patterns.  He deduced that distinct unit called genes that come in pairs carry the features of inheritance; each of the unit coming from either of the male and female parent. From the experiments, he developed three laws concerning the inheritance pattern of genes: the law of segregation, the law of independent assortment, and the law of dominance (Rauf, 2018). The law of segregation states that an inheritable trait is defined by a pair of genes which separate during gamete formation. The  law of independent assortment states that genes for different traits are assorted independently so that the inheritance of trait is not dependent on the inheritance of another. The law of dominance states that an organism with alternate forms of a gene will express the dominant one.
Using Mendel’s laws, we conducted an experiment to study monohybrid and dihybrid inheritance of genes in fruit flies (Drosophila melanogaster). Three genes were also mapped by studying the progeny of a three point cross and results of the experimental map compared with the published map. The fruit fly was an appropriate organism for use in genetics study due to its short generation time, production of numerous offsprings, diploidy state, small size, and not causing any known health problem.
For monohybrid cross,  the group used the wing trait i.e. vestigial wings in mutants and normal size in wild types. Six Mutants female were crossed with six wild type males of the F1 generation were crossed and the results of the F2 generation studied. The expected results was that recessive genes which had failed to expressed in the F1 generation will appear. It gives a phonotypic ratio of 3:1 (dominant to recessive), a genotypic ratio of 1:2:1 (homozygous dominant to heterozygous to homozygous recessive) with regard to wing size.
For dihybrid cross, the group studied the inheritance pattern of two traits i.e. wing size and eye color. Six mutant females were crossed with six males of the wild type and the resulting sexes and phenotypes of the offsprings recorded and compared with the expected 9:3:3:1 phenotypic ratio using the chi square test analysis.
In mapping of the genes in the progenies, the group crossed F1 heterozygous recessive females (b vg br/+++ ) with homozygous males of the genotype (b vg br / b vg br). The emerging F2 generation was observed and data for sex, eye color, and wing size recorded. In mapping the distance for the traits, crossing over was crucial in estimating the distances. It was expected that the amount of crossing over i.e. recombination frequency determined how closely linked genes are to each other. The expected map distance between wing size genes and eye color genes was 45.6 units and it was compared to the results of the experiment. They are all sex linked hence allow crossing over to occur.
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