ample, “liver,” “lung,” or “bone mar-
row” is suspect. It is further to be noted
that specialized organ functions are con-
spicuously absent in almost all serially
propagated dispersed cell cultures. It
remains to be determined whether this
reflects incorrect identification of the
cells, an irreversible loss of their bio-
synthetic capacities, absence from the
environment of necessary precursors or
cofactors, or the fact that cellular or-
ganization and interaction are essential
to those specialized functions.
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45.

returned to Harvard for two years as a
National Research Council fellow, and
there he taught a course on photosyn-
thesis and experimented with the effects
of light intensity, temperature, and
chlorophyll content on photosynthesis
of Chlorella. In his lectures be made
experimental data speak for themselves
—a powerful technique that he devel-
oped to a high level of effectiveness.

In 1929 he married Claire Garrison
and moved to California Institute of
Technology. There, with the assistance
of William Arnold, he investigated the
effects of flashing light on photosynthe-
sis. These experiments are the basis for
the concept of the “photosynthetic unit”
—a group of chlorophyll molecules func-
tioning together as a single entity. This
concept turned out to be very fruitful
and continues to provide incentive for
many new experiments and discussions.

Emerson’s scientific work reflected his
extraordinarily forceful character. Two
characteristics that influenced the course
of his research and left a vivid impres-
sion on his students and colleagues were
his strong moral sense and his outrage
at sloppy performance of any sort. His
desire to do everything with excellence
resulted in clear-cut, definitive scientific
results. No relevant details of experi-
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mentation were too minor to be set
right, and his research was characterized
by unusual care and thoughtful effort.
He once made the comment that per-
sonal satisfaction in scientific research
comes more from thorough and reliable
work than from a larger output of lesser
quality.

He enjoyed building things, particu-
larly laboratory devices. The equipment
he made was always solid, stable, and
finished with a craftsmanship far beyond
the ordinary in laboratory practice.

On leave from California Institute of
Technology, he spent the years 1937
through 1940 as research associate in the
Carnegie Institution’s Division of Plant
Biology, at Stanford, where he had the
understanding support of Herman A.
Spoehr. There, with the assistance of
Charlton Lewis, he measured the effec-
tiveness of different wavelengths of light
for photosynthesis in Chlorella and
Chroococcus. For this purpose they built
an excellent grating monochromator
with a high energy output. These meas-
urements are basic to our present knowl-
edge about participation in photosynthe-
sis by the accessory pigments—caroten-
oids and phycobilins. Emerson and
Lewis also discovered that light on the
long-wave side of the red chlorophyll a
absorption band is used very inefficiently.
The carotenoids were found to be only
partially effective, while the phycobilins
contributed all their absorbed energy to
photosynthesis.

Following up these experiments,
Emerson and Lewis redetermined the
efficiency of photosynthesis in Chlorella
—a classical experiment of his former
teacher, Otto Warburg, for whom he
had deep admiration and respect. The
results of the new measurements gave an
efficiency about one-third to one-half
the previous value of four quanta re-
quired to reduce a molecule of CO,.
This disagreement led to a long search
for possible errors in both sets of meas-
urements. Unfortunately, and quite un-
necessarily, this disagreement developed
into a bitter controversy, eventually in-
volving several laboratories on both sides
of the question. For Emerson it became
a moral crusade of truth against error.

In 1946, after six more years at the
California Institute of Technology, he
was appointed research professor of bot-
any at the University of Illinois, where
he remained. There he and Eugene
Rabinowitch developed a leading center
of photosynthesis study. The quantum-
yield crusade continued for many diffi-
cult years until it was established to his
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own satisfaction that the results he ob-
tained were incontestable. He then pub-
lished a series of articles written with
remarkable detachment from the con-
troversy. He made it possible for Otto
Warburg to come as a visiting professor
to Urbana in order that the discrepan-
cies could be amicably settled. At the
present time each of the opposing groups
of investigators considers the problem
satisfactorily settled in their favor, which
means that they still disagree as strongly
as ever about the efficiency of photosyn-
thesis.

Emerson’s last years were the most
productive of all as he again took up the
mode of action of the different plant
pigments concerned with photosynthesis.
The low efficiency of long-wavelength
red light previously discovered with
Lewis had been on his mind during the
intervening years. It had remained a
puzzle whose solution he instinctively
felt would mean important progress in
understanding that step of the photosyn-
thetic process in which the conversion
of light to chemical energy takes place.
He returned to this problem with the
discovery that the efficiency of long-
wave red light can be dramatically raised
by simultaneous irradiation at shorter
wavelengths. The stimulating effect of
simultaneous light activation of other
pigments as well as of chlorophyll a on
photosynthesis was the subject of his
work at the time of his death [R. Emer-
son and R. V. Chalmers, Phycol Soc.
Am. News Bull. 11, 51 (1959)). These
studies, of great current interest, have
raised serious doubts about the concept
that all photosynthetic pigments of plants
act only by transferring their energy to
chlorophyll a.

A remark which circulated among his
friends was: “Bob considers the world
a moral gymnasium in which he is at
liberty to exercise his conscience daily.”
He was active in civil liberties organi-
zations and was particularly concerned
about discrimination against minority
groups. The imprisonment of the Amer-
ican citizens of Japanese ancestry during
World War II aroused his moral indig-
nation. He worked hard to reduce the
suffering of these people, both on the
personal level and in educating govern-
ment officials to pursue a more civilized
policy. His professional knowledge of
plant physiology and his friendship with
highly skilled Japanese gardeners and
technicians contributed to his effective-
ness in a guayule culture research pro-
gram for rubber production during the
war.

He was a practising follower of his
philosopher great uncle’s cult of “plain
living and high thinking.” He raised his
own chickens and vegetables, enjoyed
homemade bread, shaved with an old-
fashioned straight razor, and for relaxa-
tion made wood carvings.

In spite of his well-known scientific
achievements and of honors such as the
Stephen Hales award of the American
Society of Plant Physiologists, the 50th
Anniversary award of the American
Botanical Society, and membership in
the National Academy of Sciences, he
never seemed to be aware of his high
status, both as a scientist and as a man,
nor did he ever seem to realize how
greatly he was esteemed by everyone
who either worked with him or argued
against him.

Before World War II Emerson be-
longed to the small group of scientists
who had chosen photosynthesis as their
main scientific problem. Ten years later,
after research with radioactive tracer
carbon had become fashionable, the
number of people working on photosyn-
thesis expanded rapidly, and the num-
ber of published papers in this field has
grown accordingly. But Emerson’s death
in an airplane accident at La Guardia
field on 3 February 1959 suddenly makes
us aware that there are still only a very
few scientists in the entire world capable
of approaching the core of the problem
with his technical ingenuity, his special
knowledge, and the extraordinary care
he took to ensure the reliability of the
data that he published.
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