
Influence of Light Intensity on the Redox Potential in 
Leaves in cases of Iron-induced Chlorosis 

 
 

An investigation of the variation of the oxidation-reduction potential in 
cases of iron deficiency or calcareous chlorosis has been made in an 
attempt to find a relation between the redox general condition, the 
formation of the choerophyll cemplex and its stability. 

The phenomenon of iron-induced deficiency and its consequence, the low 
chlorophyll content, is thought to be the result of two effects: (1) the low 
content of soluble iron; (2) the influence of light. The correction of the 
deficiency, that is, inceeasing the amount of chlorophyll present, can be 
obtained by injecting iron en by lowering light intensity’. After connecting 
the deficiency by one of the two processes, the green area of the leaf shows 
a redox potential higher than the normal characteristic of chlorotic material. 
However, the oxidation-reduction stage reached after the first process is 
permanent while that achieved by lowering light intensity is only 
temporary, since the petential returns again to that of the chlorotic 
conditions when a return to intense sunlight is made (2). 

The existence of a higher redox stage after correcting the deficiency 
suggests the problem of discerning whether the increase of potential is a 
consequence on rather the cause of the formation of chlorophyll. The 
resulta ebtained (2) have supported the second hypothesis, that is, that for 
raising the chlorophyll content a certain redox-level is needed below which 
the actual amount cannot be increased. 

Study of variation in the redox potential when light intensity is changed is 
one of thc points considered of main interest for the interpretation of iron-
induced chlorosis. 

The photolability of the chlorophyll complex formed with low light 
intensities has been ascribed (3) to the high amount of chlorophyll b 
formed, that is, to the different relation between the a and b forms of 
chlorophyll. But if the decomposition observed when reversing the 
conditions of light were only due to the different composition of the 
chlorophyll complex, it could be expected to step such a decomposition as 
soon as the corresponding value for the green material had been reached. 
However, my results (2) do not confirm such assumption, since when the 
change from low to intense sunlight is made the decomposition continues, 
yet the relation between the two forms of chlorophyll shows a similar value 
to that of the green leaves. It means that the decomposition of the 
chlorophyll complex ought to be independent of the proportion of the a and 
b components. 



Therefore it can be deduced that while the mechanism of chlorophyll 
formation is actually working in the chlorotic material, its protective 
mechanism on the contrary fails. The protection has been ascribed to 
reducing substances like polyphenols (3) since iron deficiency is reflected 
in the contents (1). Now, if such interpretation were correct it is obvious 
that the formation of polyphenols ought to be prior to the formation of 
chlorophyll; but my results show that when iron is injected into the system 
following the diagnostic biological method4 the formation of polyphenols 
occurs subsequent to the formation of chlorophyll. 

According to this, the phenomenon of iron-induced deficiency and the 
protective effect of iron may be explained in the following way: 

The chlorophyll present in chlorotic leaves is activated under the action of 
light, but only a small fraction will be stabilized while the rest decomposes. 
The reason is that in chlorotic conditions, ferric compound (protective 
agent) is present in small amounts, relative to the largo number of electrons 
to be trapped. Then the iron will be mainly present in the ferrous form, and 
thence the redox potential will be low. If light intensity is lowered, only a 
small amount of chlorophyll will be activated and the small amount of 
ferric compound already present may not have at its disposal a sufficient 
number of electrons to pass to the ferrous form. In consequence, only very 
little ferrous compound will be present, and the redox potential will be 
higher than before. It can be easily realized that this stage cannot be 
permanent, because when restoring the high light intensity the conditions 
will be as in the beginaing, namely, limited amount of forne compound and 
high amount of activated chlorophyll will be present again. The only way 
to normalize the process is, therefore, by directly increasing the amount of 
ferric compound, for example, by injecting iron into the system. 
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