Chapter 10 :
Meiosis and Alternation of Generations

Overview

After a comparison of asexual and sexual reproduction, this chapter explores the necessity for halving the chromosome number at some stage in the life cycle of sexually reproducing organisms. The phases of meiosis are systematically covered. The chapter also presents a discussion of alternation of generations, terminology for designating the haploid and diploid generations, the number of sets of chromosomes, and general rules for understanding the process.

Detailed Lecture Outline


I.

Introduction 




A.
Sexual Reproduction in Plants






1.
Gametes (sex cells) produced








a.
Egg








b.
Sperm






2.
Fertilization







a.
Zygote formed from union of egg and sperm








b.
New combinations of genes from different parents






3.
Meiosis








a.
 Reduces chromosome number








b.
Shuffling of genes by recombination and segregation








c.

Cross-overs add to the shuffling of genes




B.
Asexual Reproduction in Plants







• Asexual and sexual reproduction in a strawberry plant


II.
The Phases of Meiosis




A.
Division I (Meiosis I, or Reduction Division)






1.
Prophase I








a.
Double-stranded DNA molecule shortens and thickens








b.
Chromosomes pair up 










1)
Called homologous chromosomes or bivalents










2)
Each duplicated chromosome is composed of 2 chromatids










3)
Chromatids held together at the centromere








c
.
Nuclear envelope and the nucleolus disappear








d.
Chromosome pairs often exchange parts with each other










1)
Process called "crossing over"










2)
Chiasmata formed, results in recombination of alleles





2.
Metaphase I

a.
Chromosome pairs (homologous chromosomes) line up at the cell equator








b.
Spindle becomes conspicuous and complete






3.
Anaphase I








a.
One chromosome from each homologous pair migrates to a pole








b.
Centromere still holds the 2 chromatids of each chromosome together






4.
Telophase I









• chromosomes may proceed directly to Division II




B.
Division II (Meiosis II, or Equational Division)






1.
Similar to mitosis except only one set of chromosomes






2.
Prophase II









• chromosomes become shorter and thicker






3.
Metaphase II








a.
Centromeres of the chromosomes line up along cell equator








b.
New spindles become conspicuous and complete






4.
Anaphase II








a.
Centromere divides and chromatids separate








b.
Chromatids (now whole chromosomes) move to opposite poles






5.
Telophase II








a.
Each chromosome now has only one DNA molecule








b.
Chromosomes (formerly the chromatids) lengthen and become thinner








c.

New nuclear envelopes and nucleoli become organized








d.
New cell walls formed to partition the cytoplasm and the 4 groups of 











chromosomes into 4 cells called meiospores








e.
FISH and GISH molecular techniques


III.
Alternation of Generations




A.
Terminology: n and x



B.
Many plant species are polyploid






1.
Bread wheat is hexaploid






2.
Strawberries are octaploid




C.
Sporophyte Phase (2n)





1.
Diploid (2x)






2.
Meiosis takes place in special spore mother cells (sporocytes)




D.
Gametophyte Phase (n)





1.
Haploid (x)






2.
Spores begin this phase






3.
Spores develop by mitosis into multicellular gametophyte

4.
Specialized cells within gametophytes function as gametes
5.
Upon fertilization gametes produce the zygote, the first cell of the new sporophyte (2n) phase




E. 
Six Rules Pertaining to Alternation of Generations
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