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DISCUSSION

MISCONCEPTIONS RELATIVE TO THE MIN-
ERAL COMPOSITION OF PLANTS

THE recent papers! on a comparison of the per-
eentage composition of the dandelion with certain
other edible plants are indicative of the prevalence of
the idea that the mineral composition of each species
is a fixed characteristic of that species. This concept
is a legacy from the teachings of Liebig known as
Liebig’s “law of the minimum,”? from which the de-
duction was made that the principal mineral nutrient
elements are absorbed only in certain definite and
fixed proportions characteristic of the species.

The influence of this concept resulted in the neglect
by the majority of those investigators, who, as a
means of diagnosis, made analyses of an entire plant
(or plants) periodically during the vegetative season
or at maturity, to support the analyses by reference
to the conditions—soil, cultural and meteorological—
under which the plants were grown; and who were
thereby led to conclude that the results obtained were
established ad universum et ad aetermum, whereas,
in fact, analyses had been made only of a particular
plant (or plants) grown in a particular soil in a par-
ticular year. In this way the extreme sensitivity, the
flexibility (plasticity) and “le mode d’alimentation”
- of a plant, readily recognized by the method of foliar
diagnosis,® were not clearly discerned.

The fact that has been hitherto and is still at pres-
ent lost sight of is that comparison of the quantitative
relations between the elements during the growth of
a particular species subjected to different growth eon-
ditions—eultural and meteorological—can not be made
without a key of interpretation and that consequently
comparisons between the composition of different
species with respeet to any of the dominant or acces-
sory mineral elements also can not be made without
a key of interpretation. The problem for the future
is to work this out.
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THE ACID-BASE EQUILIBRIUM IN
SEA WATER

Since the fundamental vital reactions of metabo-
lism and photosynthesis proceed through the oxida-
tion and reduetion of carbon, it is important to de-
seribe the condition of the oxidized forms of carbon
in the environment. In sea water carbon dioxide dis-
sociates as an acid, with results which are directly of
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biological importance; and, indirectly, they are of no
less significance in relation to the solubility and pre-
cipitation of caleium carbonate.

There have been numerous. attempts to formulate
the carbon dioxide system in sea water in terms of
the dissociation products of carbonic acid. These
have differed in one important way in essential pro-
cedure. In one case sea water has been regarded as
a solution containing only the weak acid, carbonic.
In the other case, sea water has been considered as
containing other weak acids than earbonie which are
non-volatile.?

Proceeding upon the assumption that the only weak
acid present is carbonie, titration with strong acid to
the proper end point will indicate the quantity of
combined carbon dioxide present, and the results so
obtained may be utilized to indicate bicarbonate ion
coneentration for the calculation of the first apparent
dissociation constant. If, on the other hand, another
weak acid is present, titration will give results for
the combined carbon dioxide content of the solution
which are too large. The error of the carbon dioxide
content so caleulated will depend upon the amount of
strong acid necessary to deionize the weak acids other
than carbonie.

Since the titration alkalinity of the sea water-is
small (2.5 milli-equivalents per liter), it is not easy
to be certain from the titration curve whether or not -
other weak acids are present. More recently it has
been determined that boron is present in sea water
to the extent of about 0.4 millimols per liter.? Phos-
phorie and silicic acids appear to be present in too
small an amount for significance, but it is difficult to
exclude them entirely.

The extensive work of Saunders (1926) and Buch
et al. (1932) derives the value of k, for carbonic acid
in sea water from determination of the total CO, by
titration. The results obtained by titration should
give values for bicarbonate, and consequently k,,
which are too large in proportion to the amount of
acid required for deionization of weak acids other
than carbonic. At the same time it is recognized
that the effect of the half molar salt concentration
will be to reduce,the bicarbonate ion activity, and a
correction is applied to reduce the value of k,. The
sum of the positive error due to other weak acids
and the negative activity correction perhaps bring
the final result for k,” to its true value, but the result
is fortunate rather than correct. That the results are
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