HORTICULTURE 101 READING GUIDE
BREEDING – PLANT GENETICS (Chapter 4 pp. 64-78)
1) Nucleic acids (DNA, RNA) are polymers (chains) of nucleotides.  Each nucleotide consists of a sugar molecule with a phosphate group and an organic base.  What are the five types of bases recognized?  Indicate whether each is purine or a pyrimidine?
2) Plants are said to contain three genomes since there are three distinct organelles in a plant cell that contain DNA.  What are the three organelles?  NOTE:  Organelles are distinct membrane bound compartments in a cell with specific functions.
3) The relationship between an organism’s genotype, as contained in its DNA sequences, and its phenotype (appearance), as determined by its protein complement, is explained by the ‘Central Dogma of Molecular Biology’ as outlined below.  The flow of information is from DNA to the proteins with the amino acid sequence of the proteins being determined by the sequence of bases in the RNA, which is a reflection of the DNA sequence.  What terms are used to refer to the processes of information transfer indicated by the arrows in the diagram.  Also, indicate the cellular location of each type of molecule (DNA, mRNA, and protein) in the diagram:
DNA  -----------------------------> mRNA ---------------------------------------> Protein

4) The sequences of bases on a strand of DNA are shown below.  If this strand of DNA served as a template for the synthesis of second strand of DNA or RNA, what would be the corresponding base sequences of the complementary DNA or RNA?

DNA template:  

AGGACTTCTGCGTAT

DNA (complementary):

RNA:    
5) What are codons?  What is the maximal number of codons contained in the DNA sequence from Question 5?
6) Define the following terms:

a) Chromatin
b) Chromosome

c) Homologous chromosomes:

d) Gene

e) Locus

f) Alleles

7) Polyploid plants contain three or more sets of chromosomes per cell?  What are some of the advantages and disadvantages of polyploidy in terms of horticultural crop production as outlined in your textbook?

8) In flowering plants upon arriving at the ovule (future seed) each pollen tube releases two sperm cells.  Each sperm is involved in a separate fertilization event (double fertilization).  What are the two components (cells) of the embryo sac that are fertilized and what are the products of each fertilization event and the ploidy levels of each product?

9) Assume that a cross is made between plants that are true breeding for red vs. white flower color, that the plants are diploid, and that the allele conferring red color (R) is completely dominant over the allele for white flower color (r).  This is termed a monohybrid cross because there is a single gene (or trait) that is being evaluated.  The genotypes of the parents would be homozygous dominant (RR) and homozygous recessive (rr).
A) What would be the genotypes and phenotypes of the F1 progeny? 
B) Also, prepare a Punnet square to calculate the phenotypes and proportions of F2 progeny that would be expected if the F1 plants were self-crossed.  Use the back side of this sheet for your work if necessary.
10) For dihybrid crosses involving two traits that exhibit complete dominance in their inheritance, how many classes (phenotypes) of offspring would be observed in the F2 generation and what would ratios, or proportions, would the offspring be observed in?
11) Several horticultural and agronomic cultivars that are propagated from seed.  The seeds used are frequently F1 seeds.  However, why are few or no cultivars sold as F2 seeds?
