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1. The generation of a new species can occur two ways. The first is anagenesis, which is a transformation of one species into a new species. In this case, only a single species is present at any given time. The second is cladogenesis, which occurs when one species splits into two new species. This second mechanism produces two species that are both present. The term stasis describes a time when a species is not actively undergoing either anagenesis or cladogenesis. (25分)
2. The experimental evidence suggests that there is a large inter- and intraspecific genetic variability is the rate of leaf net photosynthesis, but attempts to use this variability in breeding programs have not generally been satisfactory. For example, the production of hybrids between C3 and C4 species with the objective of obtaining higher rates of photosynthesis than the parental C3 plants have not given the expected results. (25分)
3. Molecular markers are stable changes (often affecting only a single base) in short DNA sequences that occur at specific locations on chromosomes. Geneticists have developed different methods to identify these changes. When individuals have different sequences in the DNA at a particular chromosome region such that the scientist can distinguish among the individuals, the molecular marker is said to be polymorphic. Molecular markers usually follow the same rules of inheritance as genes. This allows them to be placed on genetic maps, pictorial representations of the order of genetic locations on a chromosome, far more than there are genes. Maps can be generated that have molecular markers covering all the chromosomes, at reasonably close proximity to each other. (25分)
4. Using plants rather than petroleum to produce chemicals can help the environment in different ways. First, global warming is believed to be caused largely by huge amounts of carbon dioxide released from burning fossil fuels. When crops are grown to produce chemicals they fix carbon dioxide, helping remove the excess from the atmosphere. Second, production of chemicals from plants will in many (but not all) cases use less energy and release less carbon dioxide than producing the same chemicals from petroleum. And third, many plant-produced alternatives to petrochemicals are biodegradable, which, in the case of plastics, can reduce their impact on landfills and/or esthetics. Balanced against these positive benefits are concerns that expanding agriculture to produce chemicals could eliminate more undeveloped or recreational land. (25分)
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