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Pythium is one of the "big three" root and stem rot
ting fungi which seriously affect poinsettia production.
It may cause losses at any time during the season, but
more severe losses usually occur late in the season. Fungi
of this type (the "water molds") generally are damaging

Left, normal plant; right, infected plant.

to plants only when the soil is very wet. Pythium destroys
the root system resulting in wilting and leaf chlorosis.
Eventually, stem lesions may extend several inches above
the soil line, causing leaf drop and stunting. The best
method of controlling the disease is to prevent its occur
rence with adequate soil sterilization, strict sanitation, and
careful control of watering. Chemical soil drenches can
not usually be relied on late in the season.

An Approach to Research
At a meeting with the Research Committee of the

Massachusetts Flower Grower's Association held at the

Waltham Field Station on September 13, Bill Rosenau
expressed the following views on research:

A state university has a dual responsibility to fulfill
in conducting its agricultural research program. On the
one hand, it must carry out applied research — research of
a practical nature which will provide information that can
be used by the farmers and commercial growers of the
state to improve their productivity. Such research leads to
the disclosure of what procedures or conditions achieve a
certain end, but does not necessarily discover ivhy that
end was attained, what physiologic or metabolic reactions
were effected that produced the desired change. On the
other hand, the discovery of some fundamental bit of
information as a result of research of a non-applied nature
— basic research — may have wide practical value after it
has been adapted to specific uses. Since the results of
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Essential Elements (Continued)

of energy. These vital processes are the moving
parts that transform one form of energy into an
other form, or move the "fuel" from one site to
another.

3. They may be related to, but not actually a part of,
a vital process. This role is carried out by com
plex molecules called enzymes and their metal
activators.

To show how some of the elements fulfill these sev

eral roles, let us look at the reaction of Adenosine diphos
phate (ADP) with a sugar phosphate. These two com
pounds may react to form Adenosine tri-phosphate (ATP)
plus sugar. The phosphate has been transferred from the
sugar to the adenosine di-phosphate, and in the process,
a certain amount of chemical energy is transferred from
the sugar-phosphate to be stored as a reserve in the adeno
sine tri-phosphate. (See diagram)

Fulfilling the first role mentioned, carbon, hydrogen,
oxygen, nitrogen and phosphorus are all present in the
physical structure of the ADP molecule. Phosphorus is
actively involved in the energy transfer from the sugar
phosphate to the ATP, a "vital process", the second role.
This reaction, however, does not take place unless a certain
enzyme is present, and this particular enzyme requires
magnesium in the third role as an activator. Neither the
enzyme nor the activator is dissipated by the reaction but
they are no less essential to its occurrence. (Magnesium is
a specific activator for this reaction. No other element can
substitute for it, which is one reason why it ,is essential.
If another element could substitute for it in all cases,
it would no longer be essential.)

Source and Function of Essential Elements

What are the essential Elements; where do they come
from; and what do they do?

Carbon and oxygen are provided to the plant by the
carbon dioxide of the air and hydrogen is supplied by
water. These three elements are found in structure in
large quantities and hydrogen plays a role in many vital
processes.

Nitrogen, phosphorus and potassium are taken from
the soil and, you will recognize, are the major components
of our fertilizers. Nitrogen occurs in a number of struc
tures. All proteins contain nitrogen, and the protoplasm
of cells is largely proteinaceous. Many other plant com
pounds contain nitrogen, as the adenine of ADP men
tioned above. As a part of such a molecule, it performs a
role in the vital process of energy transfer, although it is
merely a passive role, as a passenger in the train. Phos
phorus is present in all proteins and is instrumental in a
number of vital processes, especially energy transfer. Po
tassium, in spite of its importance in fertility programs,
is not a part of plant structure. Its roles are regulatory
and it is especially important in carbohydrate metabolism.

The plant derives its calcium and magnesium from
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