HORTICULTURE 101 READING GUIDE

BREEDING PHENOMENA AND TECHNIQUES (Chapter 4, pp. 87-93)

1) What is a mutation?

“A mutation is a sudden heritable change in a gene or in chromosome structure, producing single or compound effects.”  Or more simply it is any change in DNA sequence that is not generated via a natural biological process such as meiosis, which naturally rearranges genes.   

2) Which type of chimera (periclinal or sectorial) would is able to pass the mutated gene onto its progeny (NOTE:  See the discussion about reversion in ‘White Simm’ carnation, p. 90).  Please explain your answer.
Mutations occurring as sectorial chimeras could be passed on since the mutations affect cells of the L3 layer (corpus) of the apical meristem that gives rise the fertile (male and female) organs of flowers.  However, since only a portion of the L3 layer is mutated in a sectorial mutant only a fraction of the stamens or carpels produced would carry the mutation.  Periclinal mutations could be transmitted sexually only if the mutation affected the L3 layer.  Mutations localized to the L1 or L2 layer can only be propagated vegetatively and furthermore only for a subset of vegetative propagation techniques that involve maintenance of the original shoot apical meristem.     
3) Which type of mutation would be easier to propagate, a bud or a leaf sport?  Explain.
In the case of a bud sport, the mutation is part of a growing tip.  All or most of the tissues produced by the branch produced by the bud in question would contain the mutation.  Plants propagated from the mutated branch, via stem cutting propagation, layering, or grafting, would be expected to carry the mutation at high frequencies.  In the case of leaf sports the mutated cells would be confined to a single leaf.  For many plants propagation from leaves is not possible or is difficult and costly.  In addition, the mutation would not persist from year to year.

4) What is the difference between displacement and replacement types of cell movement in a shoot apical meristem?

Displacement involves cell movement form a more interior to a more exterior cell layer.  Replacement movement is in the opposite direction (from a more exterior to a more interior cell layer).
5) What are the differences between monogenic, digenic, trigenic, polygenic, and cytoplasmic pest resistances?
Monogenic, digenic, trigenic, and polygenic pest resistances are pest resistant phenotypes that are conferred by one, two, three, or more than three nuclear genes.  Cytoplasmic pest resistance is pest resistance that is mediated by genes (proteins) found in the mitochondria or chloroplasts.  Monogenic pest resistance, whether cytoplasmic or nuclear in basis, is easier to incorporate into a plant cultivar than is digenic or higher pest resistance but is less stable since pathogens can more easily evolve a way around a single resistance gene.
6) Pest resistance is an important trait in many crops.  In tomato cultivars what types of resistance are indicated by the notations V, F, and N?
V = verticillium wilt

F = fusarium wilt

N = nematode resistance

7) Why is the use of genetic engineering for the introduction of pest resistance genes attractive?

Since genetic engineering involves the introduction of single genes, or a small number of genes, (as opposed to whole chromosomes or sections of a chromosome as is typical for conventional breeding), the resistance genes could be introduced without affecting any other aspects of the genotype of the target plant (cultivar).  In contrast, if pest resistance is introduced to a cultivar through conventional breeding, several generations of backcrossing (crossing with the original non-resistant parent), combined with selection for maintenance of the pest resistance gene(s), would be necessary, to remove the genes that were introduced along with the pest resistance gene(s).  
