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design on the yield and growth rate of
the organisms; therefore, a number of
prototype culture chambers of different
designs were constructed.

The investigations were directed to
finding the most efficient methods of ex-
posing the organisms to sunlight and
harvesting the yields from the culture
chambers.

The most efficient photosynthetic
utilization of solar energy takes place at
low intensities of illumination. Since the
intensity of the incident sunlight on the
culture chamber could not be controlled,
various methods were devised for modify-
ing the intensity of illumination on the
individual organisms. This was ac-
complished by cultivating dense cultures
which would absorb all the incident solar
energy in a shallow tank and agitating
the medium so that each organism would
be exposed to intermittent flashes of sun-
light. The turbulence in the culture
medium was accomplished by various
pumping and baffle arrangements.

Gravitational settling and centrifuga-
tion techniques were used for separating
the Chlorella from the culture medium.
After separation the medium could be in-
troduced back into the culture tank.

From these preliminary studies an
engineering development program was
initiated.  Pilot plant studies were
farmed out to the development groups of
Arthur D. Little, Research Corp. of New
York, and Stanford Research Institute.

At about this same time a British
group, sponsored by Imperial Chemicals,
Ltd., began semipilot plant studies at a
research station in England and a Japa-
nese group began construction of an
operational pilot plant in Tokyo.

Perhaps the most interesting pilot plant
was that set up by the group working in
Tokyo. Here the production unit con-
sisted of a concrete trough constructed in
an open courtyard. The culture me-
dium was pumped from the trough
through a gas exchange tower containing
CO; and air, then back through the
trough. The Japanese unit was among
the simplest production units developed,
vet it gave adequate production yields.
The results from the continuing Japanese
work show that mass culture of algae is
possible in Japan’s climate; courtyard
temperature ranged from 6° to 16° C.
Implications of the Japanese work might
prove important, for the Japanese with
their low protein diet might be among
the first to use algaculture as a food
supply.

The Future for Algaculture

Thus far there is no sound basis for es-
timating eventual cost of large scale com-
mercial algaculture. Upper limits of yield
per unit area have not been investigated.
However, studies on the problemn have,

The pilot plant installation at Arthur D. Little.
of parallel tubes about 70 feet long and 4 feet wide.
circulated through the oval by a pump located within the building.

Two plastics ovals were constructed

The culture medium was
Daily yields

of 11 grams of dried Chlorello per square meter were obtained with this unit

apparently, progressed to the point where
continuing development of large scale
cultures is not necessarily dependent
in the hope for a cheap product.

The economic aspects of algaculture
are, in some cases, dependent upon
national policy. A case in point is
Israel, where active work is approaching
production stages with the hope of free-
ing Israelis from drains of their monetary
reserves into other countries. Many
active in the field seem to feel that large
scale culture of Chlorella may offer a
means of increasing the protein supply
in areas where malnutrition and intensive
overcropping have already reached a
situation recalling Malthus’ predictions.

Another fact for consideration is that
the entire Chlorella organism is potentially
edible; thus the energy converted from
solar radiation is almost entirely avail-

able. With traditional crops much
of the converted solar energy is wasted
by the plant in the construction cf sup-
portingstructures, leaves, stalk, and roots.

A total yield of 17.5 tons per acre is not
considered an unreasonable expectation
for Chlorella food production farms. Of
this yield 509, would be protein, more
than is found in the edible portion of any
of the higher plants.

Extrapolation from the pilot studies
led Dr. Burlew, editor of the Carnegie
monograph, to predict that thetotal popu-
lation of the world could be fed 30 grams
of protein per person per day from the
output of a million acres of algaculture.
This area, slightly larger than Rhode
Island, would, according to nutritional
studies, supply a source of all 12 essential
amino acids and of the major vitamins
for the entire population of the world.

On The Cover

THE GRAPH LINES on the cover tell a
story which has a technological
basis. The manufacture of alcohol has
consumed a large proportion of the
supply of industrial molasses in years
past. But development of a synthetic
alcohol process based on petroleum
products and increasing appreciation
of the nutritional value of molasses for
animal feeds have shifted the use pat-
tern. The current trend indicates a
further upward direction for feed use.
The gains by synthetic alcohol and the
high price molasses brings for feed
combines to suggest that alcohol fer-
mentation will continue to lose its
position in the picture. The high price

Livestock Feed Has Become the Major Use of Molasses

of corn has been a factor too. The lat-
ter reflects the increased attention
farmers are giving to economics in their

practices.
But as the feature article in this
issue indicates, there is still much

room for more of the hard-headed ap-
proach which calls for switching from
the old traditional feed to one which
does the job at a lower cost; the rela-
tionship of use of molasses to the saving
involved still is out of balance. The
future direction of the livestock feed
curve on the cover may depend not
only on prices, but on the spread of the
application of economics to the business
of farming.
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