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FIGURE 12.1 Nitrogen cycles through the atmosphere as it changes from a gaseous
form to reduced ions before being incorporated into organic compounds in living
oreanisms. Some of the stens involved in the nitroeen cvcle are shown.
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FIGURE 12.2 NH," toxicity can dissipate pH gradients. The
left side represents the stroma, matrix, or cytoplasm, where
the pH is high; the right side represents the lumen, inter-
membrane space, or vacuole, where the pH is low; and the
membrane represents the thylakoid, inner mitochondrial, or
tonoplast membrane for a chloroplast, mitochondrion, or
root cell, respectively. The net result of the reaction shown is
that both the OH™ concentration on the left side and the H*
concentration on the right side have been diminished; that
is, the pH gradient has been dissipated. (After Bloom 1997.)
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where Fd is ferredoxin, and the subscripts red and ox stand for reduced and
oxidized, respectively. Reduced ferredoxin derives from photosynthetic electron
transport in the chloroplasts.

Light
Ferredoxin H*
(reduced) NO,-
Nitrite
Light reactions S 6 :
in photosynthesis (FesSa) e
Nitrite reductase NH4*
Ferredoxin FmmO
(oxidized)

FIGURE 12.5 Model for coupling of photosynthetic electron flow, via ferredoxin, to
the reduction of nitrite by nitrite reductase. The enzyme contains two prosthetic
groups, Fe,S, and heme, which participate in the reduction of nitrite to ammonium.
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THE ENERGETICS OF NUTRIENT ASSIMILATION
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