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MINOR ELEMENTS IN PLANT GROWTH

From analysing the tissue and ash of plants it has been found
that they are composed of more than forty elements. Of these,only
fourteen are known to be essential, using the word "essential' in
the strict sense that in the absence of the element in question
growth is inhibited. Carbon, hydrogen and oxygen are obtained from
the air, while the rest are obtained from the soil. Seven eleménts,
magnesium, boron, zinc, iron,sulphur, manganese and copper, are
termed tracé elements because they are needed in such minute quant-
ities, but they are, nevertheless, essential to the growth of the
plant and the production of seeds.

If there is a high concentration of one of these essential
elements in the soll, a greater amount than is needed by the plant
may be absorbed and such quantities may prove to be toxic. In some
cases a trace element is absent from the soil and must be added or
it may be present in an insoluble compound and hence an adjustment
has to be made in order to insure healthy growth.

An igolated function of a trace element in the growth of a
plant cannot be given. Shive (11) issued a much needed warning
against this tendency: "While it is, at present, impossible to as-
sign any one particular process as the special function of a given
trace element it is probably safe to assume that each of these
elements is a critical factor in every important physiological

process involved in the nutrition of a plant." However experiients



have shown that an element generally has one major function, even
though it is not the ohly one necessary for that given process and
thoggh it may take minor roles in other processes.

Plants vary in their chemical composition and absorbing abil-
ity due to the individuality of the plant, the availability of the
element, soil moTisture content and the pH. With a minimun percent-
age of mineral salts, a reaction of the soil with a pH of about 6
produces the best growth for most garden vegetbles (16).

Most of the recent research ofi trace elements has had to do
with boron. Due to the various'mineral and organic forms in which
boron may be found in the soil, its availability is more clearly
shovn by tissue analysis of the stems and the leaves than bg soil
analysis (2). Heavier doses of fertilizer increases the demand for
" boron (13). It was clearly recognized, and recent work has con-
firmed the fact, that there is an association between calcium and
boron in the metabolism of the ﬁlant (15). Excess lime inhibits
the uptake and the utilization of boron (10). There is an optimum
ratio which varies with the species and boron-starvation results
when this balance is upset(3). A symptom of thés starvation is
that the young buds and leaves become brittle and break ofi easily
(18). This is due to the fact that boron is necessary for proper
cell division and differentiation. In boron-starved leaves the
cambium and the phloem are replaced by undifferentiated parenchyma.
Boron deficiency and tozxicily seem to be dependent also on the pot-
assium level. Indications of deficiency are increased by a high
potassium &entent, as are tendencies toward toxicity (8). It has

been stated that potassium appears to influence the response of the



plant to boron indirectly through its determinative effects upon
the processes involved in the absorbtion and accumulation of
caleium(9).

Manganese has long been accepted as an essential element. One
function of manganese is to catalyse the reduction of nitrates to
amino-compounds and manganese-deficient plants therefore tend to
exhibit high concentrations of nitrate (6). The direct physiologic
action is in the synthesis of chlorophyll and so plants with this
element lacking show chlorotic leaves and the young shoots die (16)°
Iron and manganese are definitely inter-related in their metabolic
functions, the biologic effectiveness of one being determined by
the proportionate presence of the other. Symptoms of iron toxicity
corredond to those of nanganese deficiency and vice-versa (14).

It is becoming more certain that there is a need for traces of
zinc for adequate growth, but the amount required is exceptionally
small. The requirements and tolerance vary not only between species
but between varieties of the same specles. Absorbtion of zinc from
the soil is heavy and hence a great concentration in the soil eas-
ily leads to toxic effects (5). Lack of zinc will allow growth of
many plants, but they will not develope seed (7).

Other elements such as molybdenum(l), thorium and vanadium
have been shown to have stimulating effects on certain plants
and further work will have to be done to determine whether thay are
really essesntial elements.

The writer experimented with lead solutions to determine the
effect of that igp on plant growth. Flodea was put into solutions
of lead geetate - (sugar of lead) of concentrations of .1 N, .0l N,
.002 N, .001 N and .0001 N. Controls were grown in spring water.



The lead solutions had no stimulating effect upon the Elodea, in
fact within a few days the specimens turned brown and died. The
leaves were then immersed in a saturated solution of hydrogen sul-
fide to precipitate any lead that had been absorbed by the leaves.
Under microscopic examination there was no lead sulfide to be
found deposited in the cell, however, there was quite a bit &n the
surface, with the greatest accumulation being at the base of the
epidermal hair on the lower surface.

From this work 1t lias been concluded that lead at such concen-
trations is toxic. This agrees with the results obtained by other
workers, although they worked with hipher plant types. It was re-
ported that dissolved salts éafried into a river by a mine dump
varied from a trace to.3 mg./lit, and no plants grew in this part
of the river and there was no micre-flora (4). Another worker fe—
proted antagonism was observed in a solution of lOa'PbClg and the
intake of the leadlinto the plant was in inverse relation to the
growth of the plant (12).

Work on the relations between minor elements and plants has
made considerable progress in recent years, although the has very
little in the way of discovering any new essential elements. Much
attention is being paid, however, to a problem of just as great
importance - that of discovering what elements and in what concen-
trations prove toxic to plants and inhibit their growth. This is
of immeasurable value in planﬁ economy. There is still a vast fieldd
open for the investigation of the functions of minor elements in

the metabolism of plants.
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