Autopolyploidy
Background

In autopolyploidy, each additional set of chromosomes is identical to the parent species.  Therefore, triploids are represented as AAA, tetraploids are AAAA, etc.

Autotriploids arise in several ways.  A failure of all chromosomes to segregate during meiotic divisions (nondisjunction in meiosis I or meiosis II) can produce a diploid (2n) gamete.  If such a gamete survives and is fertilized by a haploid gamete, a zygote with three sets of chromosomes is produced, or occasionally, two sperm may fertilize an ovum, resulting in a triploid zygote.  Triploids can also be produced under experimental conditions by crossing diploids with tetraploids.  Diploid organisms produce normal gametes with n chromosomes, whereas tetraploids produce 2n gametes.  Upon fertilization, a triploid zygote is produced.  

Because they have an even number of chromosomes, tetraploids (4n) are theoretically more likely to be found in nature then are triploids.  Unlike triploids, which often produce genetically unbalanced gametes with odd numbers of chromosomes, tetraploids are more likely to produce balanced gametes when involved in sexual reproduction.

The Significance of Autopolyploidy in Agriculture
In many organisms, cell volume is correlated with nuclear volume, which, in turn, is determined by genome size.  Consequently, autopolyloids are often physically larger than their diploid relatives.  Such an increase seems to be due to a larger cell size, rather than a greater number of cells.  Although autopolyploid plants do not contain new or unique information compared with the diploid relative, the leaves, flowers, fruits and seeds are often increased in size.  Breeders have used this effect to produce varieties with greater horticultural or commercial value.  Economically important triploid plants include several potato species of the genus Solanum, Winesap apples, commercial bananas, seedless watermelons, and the cultivated tiger lily, Lilium tigrinum.  These plants are propagated asexually.  Diploid bananas contain hard seeds, but the commercial, triploid, “seedless” variety has edible seeds.  Tetraploid alfalfa, coffee, peanuts, and McIntosh apples are also of economic value, because they are either larger or grow more vigorously than their diploid or triploid counterparts.  The commercial strawberry is an octoploid (no, that doesn’t mean it’s a mollusc!).
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