Figure 14.3 Cloning a Plant
To demonstrate that differentiated plant cells are totipotent, clumps of cells were removed from the root of a carrot plant and grown in a nutrient medium where they were induced to dedifferentiate. The dedifferentiated cells then divided and developed into a callus. Upon planting of the callus in a special medium containing hormones and other nutrients, it developed into a reproductively functional plant. These results offered direct evidence that, under appropriate circumstances, differentiated plant cells have the ability to develop into any type of cell in the mature plant. This method of plant cloning, also referred to as plant tissue culture, makes it possible to cultivate large amounts of uniform, disease-free plant tissue in a relatively short period of time. For example, plant tissue culture is currently used to produce bananas that are free from disease. Additionally, this process is used to cultivate plants, such as seedless grapes and seedless navel oranges, neither of which can produce seeds themselves in order to reproduce. Additional advantages of plant tissue culture include the ability to produce, or rapidly duplicate, a superior variety of a particular plant, and the ability to overcome juvenility problems displayed by some fruit and nut trees. This juvenility period may last 5–20 years, during which the trees cannot flower or yield fruit. Cloning can overcome such problems, allowing quick production of profitable plants and trees. By comparison, the major disadvantage of plant cloning is that it results in complete genetic uniformity. Thus, if all of the plants in a particular region are the same, they are equally susceptible to the same diseases. In general, however, the advantages of plant cloning are believed to outweigh the disadvantages that arise from this method.
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