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Meiosis and Sexual Life Cycles

1. What does “n” mean to a geneticist? As compared with, for example, “2n”.
In genetics “n” in sexually reproducing organism stands for the number of chromosomes sets in somatic cells and germ or gametes (the egg and sperm). According to Reece et al. (2014), the somatic cells of sexually reproducing organisms are diploid 2n while the germs cells are haploid (1n). The 1n refers to a haploid while 2n represents a diploid cell. For instance, human beings have 2 sets of chromosomes (2n= 46) where one set (23) of chromosomes are inherited from the maternal side and the other set (23) from paternal the germ cell are haploid n= 23 chromosomes.

2. How are crops that do not produce seeds become propagated (divided, reproduced) in agriculture, and what potential long-term problems can result from this type of system?

Seedless plants can be propagated through asexual propagation such as cutting, grafting, and layering which use parts of the plant to reproduce an identical new plant. It involves cutting off a severed part of the parent plant so that the plant can regenerate itself (Reece et al., 2014). This cutting can be leaves, stem or roots. Layering involves the stem of the severed forming the roots and generates a new plant. Layering prevents carbohydrates shortage and water stress. Grafting involves attaching of plant parts to a rooted plant. Problems associated with asexual propagation include problematic genetic analysis of plants due to reduced plant sterility, flowering, and perennial cycle. Additionally, if the clone is vulnerable to a specific disease the entire plant will also be prone to the disease. The plants lose their vigor due to reduced genetic variation and affect the biodiversity of the propagated plant.

3. Give an example of the sexual life cycle of an example organism that exhibits alternation of generation.
The life cycle of bryophyte (mosses, liverworts) consists of diploid sporophyte and haploid gametophyte. The gametophyte is small, green and leafy and develops from the spore. Gametophyte generative organs are known as archegonia (female) which produces the eggs and antheridia the male organs which produces the sperms. These organs resemble small umbrellas stretching out of the main plant. According to Reece et al. (2014), during raining season, the sperm cells are carried by water and seek for the eggs while the egg cells remain under the tiny umbrella. After the fusion of the egg and sperm (fertilization) the zygote formed develops into the sporophyte, this occurs on the gametophyte. As a result, the sporophyte generation is entirely reliant on the gametophyte. Upon germination, sporophyte grows into the gametophyte.

4. Define the following
Zygote refers to a diploid cell formed after fusion of haploid female gamete (egg) with a male gamete (sperm) during fertilization.

Meiosis is a form of cell division in which diploid 2n cells in organisms that are sexually reproducing whereby two nuclear divisions that are successive (meiosis II and I) occurs with no chromosomal duplication during the division and the end products are 4 haploid germ cells (Reece et al., 2014). These sex cells contain one set of every homologous chromosome from paternal and maternal chromosomes. Additionally, meiosis occurs in four phases prophase, metaphase, anaphase and telophase respectively.
Homologous chromosome-refers to chromosomal pairs, in which one chromosome comes from each parent, that are similar in terms of gene position, centromere position, and length (Reece et al., 2014). Gene position is similar but the genes contain different allele which makes homologous chromosome not identical.
5. Distinguish the tree mechanisms below that increase variation among offspring.

Independent assortment- this mechanism refers to alleles that are different from others when traits are being passed down (Reece et al., 2014). For instance, height and hair color are assorted independently. However, alleles are linked to chromosomes and if they remain in the chromosomes while genetic materials are being passed down the two characteristics will not be assorted independently.
Crossing over occurs in between various chromosomes coding for the same gene where chromatid exchange traits before forming the germ cells. According to Reece et al. (2014), homologous chromosomes normally have one representative from paternal and another from maternal genes. During crossing over, the mother and father genes blend rather than replicating the chromosomes. Crossing over results in sister chromatids being recombined and becoming genetically different from the other sister chromatid.
Random fertilization describes the theory that the likelihood of any genetic materials has equal possibility of fusing to create offspring (Reece et al., 2014). Therefore, both recessive and dominant traits have an equal chance of competing to form the offspring. However, there are some exceptions that have been put forward such as a sperm containing light Y chromosomes will make to the ovum easily than a sperm containing a large X chromosome.
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