Figure 25.2 Nickel Is an Essential Element for Plants
For an element to be classified as an essential nutrient in plants, two criteria must be satisfied. Specifically, one must demonstrate that a plant cannot complete its life cycle in the absence of the element, and that no other element can substitute for the test element. To determine if nickel is an essential element for plants, Patrick Brown and colleagues tested whether barley could complete its life cycle in the absence of nickel. The researchers grew barley plants for three generations in nutrient solutions that contained 0, 0.6, or 1.0 μM NiSO4. Seeds from each group were then harvested from third generation plants, and the level of nickel present in the seeds was determined. The remaining seeds from the same plants were allowed to germinate, and the success of germination was plotted against nickel concentration. The results indicated a positive correlation between seed germination and nickel concentration. Importantly, low germination was observed in seeds from plants grown in the absence of nickel. Together with results from another study showing that no other element could substitute for nickel, the investigators concluded that nickel is an essential micronutrient. What role does nickel play in plant nutrition? In addition to nickel’s function in the production of viable seeds, further studies have demonstrated that nickel deficiency has a wide range of effects on plant growth and metabolism, including nitrogen metabolism and iron absorption. Other investigations into the function of nickel at the molecular level demonstrate that nickel is a cofactor for the enzyme urease, a nickel metalloenzyme. Because of its role as a cofactor for urease, nickel is an essential micronutrient.
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