PLANT BIOLOGY

10. Cell Reproduction II: Meiosis and Sexual Reproduction
A. Plant of the Week
Scientific Name:
Lathyrus odorata L.

Common Name:
Sweet pea.
Family: Leguminosae.  


Class: Eudicotyledones.  



Phylum: Anthophyta.        
 


Kingdom: Plantae.
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B. Botanist of the Week
Name:  Barbara McClintock

Dates: 1902-1992 

Country of origin: USA

Contribution to Plant Science:

In the 1940s & 1950s McClintock's work on the cytogenetics of Zea mays led her to theorize that genes can move on and between chromosomes. The idea of “jumping genes” was  not widely accepted until modern molecular techniques allowed other scientists to confirm her discovery. In 1983 she became the first American woman to win an unshared Nobel Prize. 

C. Meiosis
The process of cell division which:

· Produces haploid gametes (sperms and eggs) from diploid cells.
· Permits genetic recombination.
D. Mitosis compared with (cf  ) Meiosis

· Vegetative cell division cf Reduction cell division respectively.
· Asexual Cell Reproduction cf Sexual Cell Reproduction respectively.
· Affect on the chromosome/DNA compliment:

· Mitosis (n     n & n or 2n      2n & 2n).
· Meiosis (2n     n & n & n & n).

E. Special Aspects & Terms of Meiosis
· Diploid Number of chromosomes, each somatic cell has twice

the number of chromosomes that the gametes have.

· Haploid, the number of chromosomes contained in the

gametes.  E.g., in an egg of a sperm. (The haploid number in humans is n=23).

· Diploid, the number of chromosomes contained in a zygote. 

(In humans the diploid number is symbolized as 2n=46).

· Karyotype, an arrangement of the full complement of

chromosomes of eukaryotic organisms so as to display all the chromosomes as seen at mitotic metaphase by size and shape.
· Chromatid, the name of each part of a duplicated eukaryotic

chromosome while each is attached at the centromere.

· Unduplicated chromosome.
· Duplicated chromosome.
· Kenetochore, the point of attachment of the spindle fibers at

metaphase.

· Homologous chromosomes, at metaphase chromosomes are

seen in pairs. Each member of the pair is identical or homologous. These homologous chromosomes resemble each other in length, shape and the genes they carry.  They pair with each other at meiosis.  Sex chromosomes (e.g., X and Y) although differing with this definition are nevertheless called homologous to one another.

· Synapsis, the pairing of homologous chromosomes (4

chromatids/2 chromosomes) during prophase I of meiosis.

· Tetrad of chromatids, the four chromatids of the pair of

homologous chromosomes at prophase I of meiosis.

· Crossing Over, the process of exchanging parts between

homologous chromosomes during meiosis.  It produces new combinations of genetic information.  Sets of genes on a chromosome are broken up and new sets are formed.

· Chiasma (pl. chiasmata), these are the places where crossing
has occurred but the chromosomes have not yet separated.  A chiasm is the physical evidence of crossing over.
f. Sexual Reproduction
· Allows for independent assortment.
· Allows for crossing over.

    Meiosis
· May allow for random fertilization.
· [image: image1]May allow for choice of mate.
g. Asexual Vs. Sexual Reproduction
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•Two parents give rise to 

offspring.

•Each parent passes on halfof 

its genes to its offspring.

•Offspring have  unique 

combinationofgenes inherited 

from both parents.

•Results in greater genetic 

variation; offspring vary

genetically from their siblings 

and parents.

Sexual Reproduction

•Single individual is the sole 

parent.

•Single parent passes on allits 

genes to its offspring.

•Offspring are genetically 

identical to the parent

•Results in a clone, or 

genetically identical 

individual.  Rarely, genetic 

differences occur as a result 

of mutation, a change in 

DNA.

Asexual Reproduction


h. Clone
· A clone is an individual that is genetically identical to its single parent.  It is derived by mitotic cell division only.

· Clones can be haploid or diploid.
· Dolly the sheep was considered to be a clone because she was derived from an udder cell.

i. Zygotic Meiosis
The zygote divides by meiosis to form four haploid cells.  Found in Chlamydomonas, algae and fungi.
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j. Sporic Meiosis
The sporophyte produces haploid spores. These spores do not function as gametes but undergo mitotic division.  This life cycle is called alternation of generations and is found in plants and algae.
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k. Gametic Meiosis

The haploid gametes fuse to form a diploid zygote that divides to produce another diploid individual. Found in most animals, some protists and green and brown algae.
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