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The symptoms of phosphorus and nitrogen deficiency are well 
known, but a shortage of both elements at the same time is not recog-
nized. When phosphorus is lacking in the soil we usually find nitro-
gen is also low. In order to show the combined effect of phosphorus 
and nitrogen deficiency it will be best first to consider the elements 
alone. 

The nitrogen content of the soil is determined by making the 
diphenylamine test on the petioles of beet leaves. Any good beet man 
can, of course, estimate the nitrogen supply in the soil by the color of 
the leaves. However, the test shows nitrogen deficiency before it is 
apparent in the color of the leaves. 

The diphenylamine test is simple and reliable. The only restric-
tion to its use is immediately following heavy rains or irrigations as 
the downward movement of water takes nitrates out of reach of the 
beets for a short period of time. A typical bronzed coloration of the 
beet leaf is indicative of a combined deficiency of phosphorus and 
nitrogen. 

The final proof that the bronzed leaf is caused by phosphorus 
and nitrogen deficiency is shown by the analyses of bronzed versus 
normal leaves. 
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The samples were taken by selecting a bronzed-leaf beet and a 
normal beet of about the same size growing nearby. These samples 
were taken in four fields in widely separated districts. The analyses 
show the weight of the bronzed leaves to be less than that of the nor-
mal leaves, and also lower in percentage and in total amount of phos-
phorus and nitrogen present. 

Phosphorus-deficiency symptoms only appear when the amount 
of that element is very low. They indicate the extreme cases of phos-
phorus deficiency. The same is often true of the symptoms indicat-
ing low nitrogen. When leaves turn yellow in August the loss in 
yield is considerable. The symptoms of combined deficiency are be-
lieved to be a more sensitive indication than the symptoms showing 
lack of the elements alone. 

The bronzed leaf does not appear over an entire field. It oc-
curs on individual beets in scattered locations. These beets have a 
genetic weakness, or they have the inability to thrive on a given level 
of plant food. The other beets in the field which appear to be nor-
mal have lived under the same limited conditions, but have been able 
to do so without showing evidence of their need. 

The small acreage representing extreme deficiencies of phos-
phorus and of nitrogen alone or in combination affect the individual 
grower seriously, but are not nearly so important as the large acre-
age where a moderate deficiency exists. Moderate deficiencies occur 
over a wide area, and even though the yield on these lands is only 
reduced from 2 to 4 tons per acre, the total loss is great. It may not 
be evident to the grower because the pronounced symptoms do not 
occur, but the loss nevertheless exists. Changes in yield of from 2 
to 4 tons per acre are not easily seen in the field. A difference of 
0.2 pound in the weight of two beets can hardly be detected by visual 
observation, but the small difference represents an increase in yield 
of the larger beet over the smaller one of 5,200 pounds per acre. Mod-
erate deficiencies cause small difference in the yield of individual 
plants which accumulate to decrease the yield per acre. As there are 
so many deficient acres, the entire production of agricultural crops 
is greatly reduced. 


