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Howevcr, Roberts and Strcct,2" succeeded in estab­
lishing clones of excised Petkus II rye roots by 
incorporating tryptophan into the culture medium_ 
Furthcr, thc observation that, in this case, D- and 
L-tryptophan and indolylacetic acid were all equally 
effective suggested that the active substance was not 
tryptophan itself but some compound for which it 
acted as a precursor. This view was strengthened 
when it was found that tryptophan samples, if 
incorporated aseptically and without heating, were 
either inactive or of very low activity and that activa­
tion occurred during autoclaving. Rye roots appar­
ently ceascd growth, in the absence of hormonal 
eoncentrations of a tryptophan derivative, for la.ck 
of some essential growth hormonc. 

In unpublished cxperiments, Scott, Carter and 
Sutton have now studied the growth in culture of 
excised roots of the Atson variety of wheat and found 
that the level of growth and its persistence can be 
dramatically enhanced by illuminating the cultures. 
Further, that autoclaved tryptophan very nearly 
reproduces in dark-grown cultures the enhancement 
of growth achieved by illumination. In this casc, 
however, indolylacetic acid does not effectively 
substitute for tryptophan; the wheat roots are 
apparently much less able to metabolize indolylacetic 
acid to the required active compound. 

Now it is known that, under certain conditions, thc 
growth of excised roots of maize33, Lycopersicurn 
pimpinellifolium34 and tomat035 is also enhanced by 
low-intensity illumination, and work on tho action 
spectrum of this light effect with both tomato ami 
wheat indicates a peak of activity in the red. This 
work prompts me to ask whether light is an essential 
requirement for the growth of all roots in culture; 
in which case the roots of most species so far succeRS­
fully eultured presumably receive sufficient illumina­
tion during the manipulations involved in subculturo 
to permit active growth during the subsequent dark 
incubation period. If this is RO, thcn it can be 
suggested as one possibility that the growth of 
roots normally depends on the translocation to 
them of some specific hormone synthesized in the 
shoot; the photochemical synthesis of this hormone 
can, however, also be achieved in root cells cxposed 
to light. In the light-responsive excised wheat root 
we may have a systcm in which it will be possible 
to characterize and study the biosynthesis of the 
hypothetical 'rhizocaline' (root hormone supplied 
by the shoot) first so called by Bouillene and Wcnt36 

but afterwards invoked by a number of workers. 
This review, despite its incompleteness, may 

nevertheless have shown that our knowledge of the 
hormonal control of root growth has reached a point 

which could lead to very fruitful further research. 
This will, however, require the isolation and identifica­
tion from root extracts of active hormones which, 
on present evidence, can be expected to be present 
in very low concentrations; the isolation of the 
cnzymes concerned in the synthesis and metabolism 
of these growth hormones and the intensification of 
physiological studies. If such studies are to be 
pursued with sufficient intensity to have a successful 
outcome it will require a considerable re-orientation 
of the research resources at present devoted to the 
study of what may be broadly callcd the field of plant 
hormonc rcscarch, a field in which extensive practical 
applications are based upon a most slender body of 
fundamental knowledgc. 

1 Allilu •• L. J .. "Plant Growth Substances", 2nd Ed. (Leonard Hill. 
Ltd .• London, 1959). 

, Cholodny. N., BeT. deut. Bot. GeR., 42. 356 (1924). 
'Cholodny, N .• JahTb. Wiss. Bot., 65, 447 (1926). 
• Went, 1;'. W .• Ree. tTav. bot. neeTI., 25, 1 (1928). 
'Macht, I. D., and Grnmbein, M. L., A mer . .1. Bol., 24. 457 (1937). 
• Moewus, 1;'., Bioi. Zentral., 68, 118 (1949). 
'Pilet, P. E., Experientia, 7, 252 (1951). 
, Younis, A. l!'., J. Exp. Bot., 6, 3,,7 (1954). 
'Bennet-Clark, T. A., Tambiah. M. S., anil Kelforil, N. P., Natu"e, 

169, 452 (1952). 
"Bennet-Clark, T. A., and Kelford. N. P., NaturP.. 171, 645 (1953). 
11 Kelford, N. P., J. Exp. Bot .• 6, 129, 245 (1955). 
"Lcxandcr, K., PhysiQI. Plantarum, 6, 406 (1953). 
13 Britton, G., Housley, S., and Bentley, J. A., .1. Exp. Bot., 7, 239 

(1956). 
14 Andll., L. J., and Gunning. D. E. S .• Physiol. Plantarum, 11. 685 

(1958). 
"'Thurman, D. A., and Street, H. E., J. Exp. Bot., 11, 188 (1960). 
16 Butcher, n. N .• Thesis. Univ. Wales (1960). 
"Bonner. J .• J. Gen. PhY8iol., 17, 63 (1033). Bentley, J. A., J. Eo·p. 

Bot .. 1. 201 (1950). 
"Radley, M .• Ann. Bot., 22, 297 (1958). 
"Andreae, W. A., and van Ysselstein, M. W. H., Plant Physiol., 31. 

235 (1956). 
20 Fawcett, C. R •• Taylor, R. F., Wain, R. T, .• and Wightman, F .• 

Proe. Roy. Soc., B, 148, 543 (1958). 
" Good, N. E ., and Andreae, W. A .• Plant Physiol., 32, 561 (1957). 
"Bennet-Clark, T. A., and Wheeler, A. W., J. Exp. Rot., 10. 46R 

(1959). 
" Street, R. E., McGregor. S. M., and Sussex, J. M., J. Exp. Bot., 5. 

204 (H154). 
.. Hughes. R. W. D., and SLreet, II. E., J. Exp. Bot., 11, 108 (1960). 
"Seigel, S. M., aud Galston, A. W., Proe. U.S. Nat. Acad. Sci., 39, 

1111 (1953). 
.. Butcher, D. N., and Street, H. E., J. Exp. Bol., 11, 206 (1960). 
"Butcher. D. N., and Street, H. E., Phl/siol. Plantarum, 13. 46 (1960). 
"Roberts. E . R., and Street, n. E., PhI/Bioi. Plantarum. 8, 238 (1955) 
"Charles, H. P., and Street, H. E., New Phytol .. 58. 75 (1950). • 
"Dawson, J. R. 0., and Stroot. H . E., Bot. Gaz., 120, 217 (1959). 
31 Skoog, F., and Miller, C. 0 ., Sixth Symposium Soc. Exp. Ilio!. 

(Cambriilge Univ. Press, 1957). 
"Almestrand, A., Phllsiol. Plantarum, 10, 521 (1957). 
"Robbins, W. J., and Maneval, W. E., Bot. Gaz., 78. 424 (1924). 
"Roberts, E. H., Ph.D. Thesis. Univ. Manchester (1054). 
" Street. H. E., Physiol. Plantarum, 6,466 (1953). 
"Boulllenc. R .• and Went, F. W .• Ann. GarrT. 1I0t. nuitenzorg. 43. 25 

(1033). 

OBITUARIES 

Mr. A. L. Hetherington, C.B.E. 

ARTHUR LONSDAI.E HETHERINGTON, who died on 
August 21 at the age of seventy-cight, was educated 
at Highgate School ILnd Trinity College. Cambridge. 
On leaving Cambridgc, he taught [or two years at 
his old school and then served for two years in 
Burma in tho Indian Edncational Servico. He 
returncd to Britain in 1908 as a junior oxaminer in 
the 'Board of Education. He acted as secretary of 

the Board'R Advi~ory Committee on University 
Grants and as assistant secretary to the committee 
which framed the schemc of reconstruction for the 
University of London. During 1914-19 he was 
secrctary of the Carnegie United Kingdom Trust. 

In 1919, Hetherington was appointed to the 
Department of Scientific and Industrilll Rcsoarch, 
but was immediately loaned to tho Treasury to act 
as secretary of tho nowly formed University Grants 
Committee. He was promoted assistant socretary in 
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1922 and until his retirement in 1943 was in charge 
of the grants to postgraduate students for training in 
research, to individual research workers and the 
grants to the co-operative research associations. He 
thus assumed responsibility, without any industrial 
background, for the research association movement 
in Britain at the most critical and difficult period of 
its history. 

The novelty of this scheme for Government 
assistance to research in industry was wearing off, 
and the post-war boom years were coming to an end. 
Industry was generally indifferent to science and 
often suspicious of the co-operative aspect of the 
associations. Money was tight both in industry and 
Government, and the associations were compelled to 
function with very limited resources. Most of them 
were doing useful work, as evidenced by the book 
Hetherington wrote with Sir Frank Heath on their 
early history; but the results achieved were seldom 
of a kind to make a ready appeal to industrialists 
imbued with a profound faith in traditional methods. 
It was largely due to Hetherington's skill as an 
administrator and to his personality that the move­
ment survived these lean years to play a notable 
part in the Second World War. His work demanded 
much tact and patience-virtues which did not come 
to him naturally. It was a great satisfaction to him 
to see the associations expand after the War to 
occupy the important position in British industry 
they hold to-day. 

Hetherington's early training fitted him admirably 
to deal with the scientific grants to individuals; but 
even here he had his difficulties, as during the 30's 
more than one influential, but unenlightened, Civil 
Servant made no secret of his opinion that many of 
the grants, especially those for training research 
students, were little more than unemployment 
doles. 

H etherington's official work was lightened by two 
hobbies. The first was his keen interest, as collector 
and expert, in Chinese porcelain. In this field his 
important book, written with R . L. Hobson, on 
"Early Ceramic Wares of China" brought him an 
international reputation. He also took a leading part 
in the formation of the Orient.al Ceramic Society. 
His second interest was in turning on the lathe. 
H ere recognition of his skill led to his becoming a 
Master of the Turners' Company, the honorary 
freedom of which was bestowed on him in 1932. He 
took special interest in the turning properties of many 
little-known Empire timbers. 

Finally, Hetherington had quite a talent for 
versification, and frequently amused his colleagues 
with mildly satirical verses on matters of topical 
interest to the Department of Scientific and Indus-
trial R esearch . O. F. BROWN 

Dr. W. D. Douglas 
THE death on August 5 of Dr. VV. D. Douglas 

removes another of the now thinning ranks of first­
generation aircraft scicntists. H e was born in 
Ireland on August 2, 1887, and educated as an 
electrical engineer at Trinity College, Dublin. For 
some years he served as a hospital X-ray operator, 
and then joined the staff of the Royal Aircraft Estab­
lishment and specialized in the properties of materials, 
especially timber and adhesives, which were the 
common materials of aircraft structures. He became 
a leading authority on their properties. 

In the 1930's, he was in charge of the mechanical 
testing of aircraft structures and components and 
materials . Under his guidance the science of testing 
large structures grew from small beginnings to some­
thing like its present degree of sophistication. His 
advice on the design and strengthening of structures 
was eagerly sought by aircraft designers. 

Douglas's knowledge of the mode and cause of 
failure of materials was invaluable to the Air Minis­
try's Accident Investigation Department, and it 
became usual for the pieces of crashed aircraft to 
be sent to him. After painstaking re-assembly and 
examination of scratches, dents and fractures, he was 
often able to decide the sequence of catastrophe 
and the cause of failure. The techniques he developed 
form the basis of present-day aircraft accident 
investigation. Re-organization during the Second 
World War put Douglas in charge of the Materials 
Department at the Royal Aircraft Establishment, 
the three divisions of which covered chemistry, 
metallurgy and non-metallic materials . 

On retiring from the Civil Service in 1946, Douglas 
joined the furniture firm of Harris Lebus as its first 
head of research. In this unique position he spent 
nine fruitful years, asking questions, seeking answers 
and giving sound advice. He represented the firm 
on technical committees, and when the Furniture 
Development Council was started in 1949, Douglas 
joined its research committee and was most helpful 
in formulating programmes and in guiding the 
Council's research officers. He played a major part 
in the development of the performance tests for 
furniture, which are now incorporated in British 
Standard Specifications. Furniture satisfying the 
standards is marketed under the 'Kite' mark. 

Douglas retired from Harris Lebus in 1955, but 
continued to serve most effectively on the Furniture 
Development Council. 

In personal characteristics he was a modest man, 
and the most helpful and sincere of friends to those 
in need; but he could also be a worthy adversary. 
A devoted husband and father, he leaves a widow and 
son. C. GURNEY 

Dr. Peter L. Goldacre 
DR. PETER L. GOLDACRE, a senior research officer 

in the Division of Plant Industry of the Common­
wealth Scientific and Industrial Research Organiza­
tion, Canberra, Australia, died after a brief illness 
on April 16, at the age of thirty-four. Paradoxically, 
at the time of his death from cancer, he was engaged in 
incisive and rewarding investigations into the nature 
of the chemical factors controlling cell division in 
plants. 

Goldacre was educated at Sydney Boys' High 
School and the University of Sydnoy_ He joined the 
Division of Plant Industry of the Commonwealth 
Scientific and Industrial Research Organization, in 
1947, as one of the first two plant biochemists to b e 
appointed to this agency. His early work, reflecting 
his biochemical training, was largely enzymological. 
He was the first to characterize the 'indoleacetic acid 
oxidase' complex as b eing composed in part of a 
peroxidase. Later, at the California Institute of 
Technology, where h e obtained his Ph.D. degree in 
1952, he was instrumental in discovering the activat­
ing effect of substituted monophenols on this enzyme 
complex. During these investigations, he also dis­
covered that 2,4-dichlorophenol is a specific inhibitor 
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