DECEMBER 25, 1937

Dr. Willi M. Cohn, research lecturer, University
of California, 150 dollars to be used in printing, in
the Astrophysical Journal, the results obtained on
the polarization of the solar corona in the 1932 and
1934 eclipse expeditions.

Prof. Ada R. Hall and Helen W. Kaan, Wellesley
College, 59 dollars, to assist in a histological investiga-
tion of the development of thyroid glands in rat
embryos.

Prof. Robert S. Harris, Massachusetts Institute of
Technology, 300 dollars, for the purchase of mothers’
milk, to be used in an investigation of (a) the chem-
istry of the casein ; (b) the antirachitic properties.

Dr. Francis R. Hunter, Rhode Island State
College, 250 dollars, towards the purchase of a
Bareroft-Warburg micro-respirometer, to be used
in' a comparative study of respiration and perm-
eability.

Prof. Walter Landauer, Storrs Agricultural Experi-
ment Station, 150 dollars, for the purchase of an
analytical balance to be used in connexion with a
quantitative study of growth in lethal embryos of
creeper and Cornish fowl.

Dr. Clarence C. Little, director of the Roscoe B.
Jackson Memorial Laboratory, 1,000 dollars, to be used

Foundations of Terrestrial Life:

HE ideas which I want to put forward may

perhaps be indicated best by telling how and
by what slow stages they grew up in my mind. A
long time ago the late Prof. Gamble and I spent a
very long time trying to find out how the green
cells which give colour to the marine worm Convoluta
Roscoffenis get into the body of the animal, how they
manage to increase and multiply there, and what is
the impetus which drives them into the association.
The conclusion which we reached as to the signi-
ficance of the association between Convoluta and its
green cells is nitrogen hunger. Thne symbiosis is only
one of innumerable examples of the universal fact
that the world of plants suffers, and has always
suffered, from an insufficiency of nitrogen.

A good many years later, just after the Great
War, the late Lord Melchett (then Sir Alfred Mond)
and I spent a lot of time trying to improve the farm
land surrounding Melchet Court. There was plenty
of scope on soil which when it was not gravelly was
clayey, and even when it wasn’t was panned. Among
other things, the effects of nitrogen and other
fertilizers were tried on the grass land, and met with
a success which was astonishing. In those days
nitrogen was generally supposed to be bad for grass
land. It was thus proved, however, to be wonderfully
good, and that even when the poor grass land was
supplied with a complete fertilizer and limed as well,
the addition of more nitrogen produced more grass.

About that time, Sir Alfred Mond was taking a
practical interest in the synthetic manufacture of
ammonia, and there i1s no doubt that the results of
our experiments on the wvalue of nitrogen on
grassland had something to do with his asking me

* The argument introduced in a series of three lectures delivered at
the Rowval Institution on November 80 and December 7 and 14.
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to study the incidence of tumours and other growth
abnormalities in a species cross in mice.

Dr. Karl E. Mason, Vanderbilt University School
of Medicine, 500 dollars, for technical assistance in the
development and standardization of trustworthy
methods for the routine assay of food substances
for their vitamin E content.

Prof. Arthur F. Scott, Reed College, 500 dollars, for
the purchase of apparatus to be used in determina-
tions of the atomic weights of beryllium and bismuth.

Drs. Kurt G. Stern and Abraham White, Yale
University School of Medicine, 400 dollars, to be
used for the construction of equipment for the study
of the homogeneity and certain physical properties
of highly purified protein preparations and protein
derivatives.

Dr. John H. Welsh, Harvard University, 200
dollars, to enable him, during his sabbatical leave,
to visit the laboratories of Prof, Koller at Kiel, and
Prof. Hanstrém at Lund.

Prof. William F. Windle, Northwestern University
Medical School, 500 dollars, for employing the services
of a trained laboratory assistant in a study of neuro-
logical factors in the development of foetal respira-
tion, and other general problems of feetal behaviour.

The Soil and the Green Plant*

to give up en Oxford professorship and become
director of agricultural research in the company
which had been formed recently to develop the
process at Billingham. The Research Station at
Jeallot’s Hill was established, and with the aid of
colleagues I laid down and conducted a world-wide
programme of experiments on the effects of nitrogen
and other fertilizers on grass and arable land.

The next step in the development of my ideas was
reached when on a visit to Ireland I was shown by
one of our staff the almost incredibly swift response
to mitrogen that rough, boggy, hillside grazings were
making. Sedges and weeds of all kinds with scarcely
any grass or clover began to disappear in a season
or two, to be replaced by grasses and clovers, with
the result that where before no grass grew there was
soon good grazing.

The final step was reached in the course of feeding
experiments with dried grass made at Jeallot’s Hill.
The results of the experiments showed that the
winter milk of cows fed on a liberal ration of dried
grass produced a butter with all the virtues of
summer butter in it.

Looking back along this long, tortuous road, L
find it difficult to believe that anybody could have
been o slow to reach the conclusion to which it
leads, or could require so much material on which to
base a hypothesis which ought to have jumped to
the mind long ago. The hypothesis is that the health
and strength of people and their evolution, and the
permanence of human societies depend on the soil
and the green plant. The conclusions are that if
the world has got on so well as it has with a half-
starved vegetation and a hungry soil, how much
better might it not get on when these deficiencies
are discovered and made good. F. KEEBLE.
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