Figure 8.4 Homozygous or Heterozygous?
Mendel realized that one problem that must be solved is how to tell the difference between homozygous and heterozygous individuals with dominant phenotypes. He developed the idea of a test cross, based on the reasoning that the genotype of an individual may be determined by crossing it with a homozygous recessive individual and observing the phenotypes of the progeny produced. Specifically, Mendel took spherical seed pea plants of an unknown genotype and crossed them with wrinkled seed pea plants, which were known to be homozygous recessive. Results showed that if the plant being tested was homozygous, all of the progeny would display the dominant spherical phenotype. By contrast, if the plant being tested was heterozygous, then 50 percent of the progeny would have spherical seeds while the other 50 percent would have wrinkled seeds. Mendel obtained the expected results, consistent with the hypothesis that a test cross can reveal the genotype of an individual. It is important to realize that in order for a test cross to accurately identify the genotype of an individual, it is essential that the “tester” be homozygous recessive for the allele that is to be determined. This rule can be examined by considering the possibility of what would happen if the tester plant in Mendel’s test cross experiment was homozygous for spherical instead of wrinkled seeds. If spherical seed pea plants of an unknown genotype were crossed with plants homozygous for spherical, all of the resulting progeny would display the dominant spherical phenotype regardless of their genotype. Thus, results from such a cross would be misleading and fail to reveal the genotype of the individual in question. 

 

Original Paper
The original German version of Mendel’s paper, Versuche &UUML;ber Pflanzen-Hybriden, with an English translation and extensive explanatory notes, is available online:
http://www.mendelweb.org/Mendel.plain.html
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