
© 1958 Nature Publishing Group

No. 4sos February 8, 1958 NATURE 389 

wave proceeds upstream and produces a fluctuating 
flow, it is easy to see that for some frequency a self
sustaining system or resonance will occur. Two 
somewhat similar papers on this subject were pre
sented at the conference, one by Mlle. Merle 
(Marseilles) and Mr. M. G. Davies (Liverpool). Both 
authors described their work on the 'back reaction' 
or resonance mechanism, Mlle. Merle showing a most 
interesting film of the cellular pattern in the jet. 
Mr. Davies gave more attention to the geometry of 
the system and a method of prediction . of the 

frequency. The standard of photography was excellent 
in both cases; a typical photograph by Mr. Davies 
showing the sound waves emanating from the choked 
jet stream is shown in Fig. 1. 

During the conference, members were conducted 
a.round the laboratories of the Pametra.da Research 
Station and the cavitation tunnel at King's College, 
Newcastle. It is to be hoped that this meeting will 
be only one of a series drawing together workers 
in acoustics and aerodynamics, separated as they a.re 
now by the wide gulf of tradition. 

ENZYME CHEMISTRY 

AN international symposium on enzyme chemistry 
organized by the Science Council of Japan was 

held under the auspices of the International Union 
of Biochemistry in Tokyo and Kyoto during October 
15-23. The president of the symposium was Dr. 
Seiji Kaya., president of the Science Council of Japan, 
and Dr. Keizo Koda.ma was chairman of the organ
izing committee. The meeting was reported to be 
the largest international gathering of scientists held 
in Japan since the War, 108 non-Japanese from 
twenty-one countries and 816 Japanese being present. 
The attendance from Western European countries 
was regrettably small, a.bout ha.If the overseas 
visitors being from North America, eight from the 
Soviet Union and numbers of from one to four from 
other countries. The thoughtfulness of the Japanese 
in presenting their work for the most part in English 
went a. long way towards overcoming the language 
barrier, and their friendliness and the very great ca.re 
with which our Japanese hosts had evidently planned 
every detail of the excellent organization ma.de for 
an exceptionally smooth-running conference. Both 
at the University Club at Tokyo and within the 
University buildings at Kyoto, large and well
equipped reception and meeting rooms were provided. 
All participants received on arrival a massive volume 
containing the text of some 150 communications; 
the printed proceedings a.re to be published later and 
will include the discussions which followed the 
presentation of these papers. 

Special lectures were given by Britton Chance on 
cytochromes in living cells, by H. Tamiya on the 
koji as a source of enzymes in Japan, by W. A. 
Engelhardt on enzymology and mechanochemistry, 
and by F. Lynen on the phosphate cycle and the 
Pasteur effect. H. Theorell and F. Lipma.nn, who 
were to have delivered conference lectures, were, 
unfortunately, unable to attend. 

The proceedings were grouped under four ma.in 
topics : mechanism of enzymic group transfer ; 
enzyme systems of hydrogen, oxygen and electron 
transfer ; formation of proteins and enzymes ; 
enzymes and industry. 

It would be impossible to mention here more than 
a few of the individual contributions, most of which 
maintained a high scientific level. The enzymic 
synthesis of polynucleotides was described in papers 
by A. Kornberg and S. Ochoa ; lipoic acid and its 
functions in keto-acid metabolism by L. J. Reed and 
I. C. Gunsalus ; pyridoxal-catalysed enzymic meta
bolism of amino-acids by E. E. Snell, A. E. Braun
stein and K. Ichihara and their colleagues. Japanese 
work on cytochromes was reported by K. Okunuki, 

M. Ishimoto and S. Minakami, among others. A 
striking feature of the exhibition held in connexion 
with the symposium was the display of crystalline 
cytochromes by Japanese workers. In the same 
exhibition was a surprising range of crystalline 
proteolytic and other enzymes, of which some were 
commercially available, large samples being gener
ously presented to visitors. Japanese work of indus
trial importance on the fermentative production of 
adrenaline and glutamic acid was presented at the 
scientific meetings. 

Further papers concerned oxidative phosphoryla.
tions, to which subject outstanding papers were 
contributed by D. E. Green, B. Cha.nee, A. L. 
Lehninger and E . C. Slater; while various other 
aspects of phosphoryl group transfer were described 
by A. H. Ennor, H. Tamiya and 0. Hoffmann
Ostenhof. Biosynthesis of peptide bonds in relation 
to cell-structure was described by N. M. Sissa.kian 
and by T. Peters, and W. E . Knox gave a valuable 
account of adaptive enzyme formation in animals. 
The three members from the United Kingdom (F. 
Dickens, M. R. Pollock and C. Rimington) also 
presented papers. 

At the closing session, Prof. A. Akabori, chairman 
of the Executive Committee, to whom must go much 
of the credit for a splendid job of organization, 
summed up the events of the symposium, and Prof. 
M. Florkin as president of the International Union of 
Biochemistry eloquently put the appreciation of the 
Union. The thanks of non-Japanese members were 
expressed by Prof. A. K. Balls who, on their behalf, 
presented to Prof. Kodama an illuminated scroll 
containing the signatures of the overseas members 
together with a brief message of appreciation in 
J apa.nese, offering their t~nks and congratulations 
on a remarkably valuable and enjoyable symposiwn. 

A full and varied programme of social events was 
provided, including a number of receptions, displays 
of Japanese dancing, the tea-ceremony and other 
picturesque traditional Japanese customs. Many 
overseas visitors were also able to enjoy the unique 
experience of life in a ryokan, or Japanese-style 
hotel, a charming and restful contrast with the 
bustle and noise of modern Tokyo. 

Very attractive glimpses of the beautiful Japanese 
countryside were provided by excellent rail and bus 
excursions to the National Park at Nikko, to the 
ancient city of Nara and to the extremely interesting 
pearl-fisheries at Kashikojima. 

After the symposium, three short further meetings 
were held. In Kyoto, Prof. Ya.a Kuno presided over 
a first-class two-day conference on water-soluble 
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vitamins, organized by the Vitamin B Committee of 
Japan, which wa.s attended by about fifty people. 
This is, of course, a field of intense J apa.nese 
activity, and some good Japanese papers were 
presented. 

In Osaka, a one-day meeting on starch and 
amylases was held under the chairmanship of Dr. 
Shiro Akabori. At another informal but valuable 
discussion, on "The Metabolism of Cyclic and Sulphur 
Amino-acids", also held at Osaka. on October 26, the 
contributors included A. Braunstein, [the late] C. 
Fromageot, W. E. Knox and K. Ichiha.ra. All three of 
these meetings served to confirm the strong impression 
already formed by the visitors of the great energy 
and numerical strength of biochemists in J a.pan, and 
of their often outstanding technical ability which 
enabled them triumphantly to surmount the rather 

widespread difficulties due to old equipment and 
laboratories, many of which were not really adequate 
as judged by current European and American stan
dards. In spite of these handicaps, to which must be 
added the low salaries of academic workers and the 
difficulty experienced by younger scientists in 
obtaining suitable posts at home and, still more, 
grants for travel abroad, the visitor could scarcely 
fail to be filled with admiration on observing the 
tenacity with which the Japanese workers pursued 
their r-;isearches, undaunted by these somewhat 
formidable difficulties. I am grateful to my two 
English colleagues at the symposium for their com
ments on this necessarily incomplete report. On the 
whole, this was a most rewarding symposium and a 
unique experience for most Western visitors. 

F. DICKENS 

RESTORATION OF AGRICULTURAL AND OTHER 
SOILS 

ONE of the problems in connexion with the 
restoration of soil that has suffered a major 

disturbance is the length of time which elapses before 
full fertility can be restored. Two papers dealing 
with aspects of this problem were read at a mooting 
of the Association of Applied Biologists in Leeds on 
September 19. The first of these was by R. Holliday 
and D.R. Hodgson on "Restoration of Land covered 
by Pulverized Fuel Ash". This pa.per dealt with 
investigations in progress a.t the University of Leeds 
under a research grant from the Central Electricity 
Authority, which is the main producer of fuel ash of 
this type. 

The ash occurs in lagoons, into which it is washed 
after separation from the spent gases with which it 
is discharged. Utilization or disposal of this deposit 
after the lagoons are full is a major problem ; its use 
for filling quarries involves costly transport, and 
wide-scale industrial use appears unlikely. Possible 
agricultural uses are therefore under investigation. 

The agronomic problem posed is one of growing 
plants in material with the following properties : it 
consists mainly of spherical particles between O • 2 and 
0·002 mm. in diameter, chiefly silica but with various 
meta.ls incorporated ; normal soil structure is lacking ; 
it sets hard when dry but can be eroded by wind 
unless sealed with soil ; the pH is high, varying 
between 8·5 and 10·5; it is deficient in plant 
nutrients and contains toxic ingredients ; micro
biologically it is completely sterile. 

The problem of making it suitable for crop growth 
at a low cost is being investigated along these lines : 
reclamation through the use of a soil cover and 
fertilizer application ; amending the ash as a growing 
medium by making up nutrient deficiencies, correcting 
toxicities and improving the structure ; selection of 
crop plants tolerant to the adverse conditions. 

Results are now available on soil cover trials using 
depths of up to 2 ft. of subsoil and I ft. of surface 
soil with four different surface concentrations of 
complete fertilizer. The crop-yield was affected with 
cover depths of less than 2 ft. of soil plus subsoil, 
but little beyond this level. The highest yields were 
obtained with a deep soil cover and a high fertilizer 
rate. Moderately good yields were obtained, how
ever, from either a deep soil with moderate fertilizer 

rate or a shallow soil covering with a high fertilizer 
rate. Soil is often a scarce commodity and transport 
is costly, therefore the second alternative is more 
economical. All rates of fertilizer application gave 
poor results where no soil cover wa.s used. The 
material was found to be deficient in nitrogen and 
phosphate, but potash is generally adequate. 

Different crop plants have shown marked variation 
in the degree of root tolerance to the ash, but it is 
not clear whether this is a toxicity tolerance or a re
action to the physical structure of the growing medium. 

Various methods to reduce alkalinity have been 
tried, in most cases with beneficial results. The 
question of cost, however, rules them out for large
scale use. 

Dilution of the ash by the addition of bulky 
materials, including neutral and acid organic 
materials, shales and sewage sludge has given 
promising results in some cases. 

Field trials on the capacity of various crops to 
grow in the ash have shown some plants of the 
orders Chenopodiaceae, Cruciferae and Leguminosae 
to be reasonably tolerant to the adverse growing 
conditions. Other crucifers and grasses have inter
mediate tolerance, while a wide range of economic 
plants, including cereals and pulse crops, a.re ex
ceedingly sensitive. It has been shown that a period 
of weathering makes the growing conditions less 
unfavourable, and allows more of these plants to be 
grown with reasonable success on the ash. 

The second pa.per, on "Some Biological Aspects of 
Opencast Coal Working", by H. W. Thompson, dealt 
with changes which occur in surface soil during open
cast operations, resulting in lowered fertility and 
other undesirable qualities which persist for some 
years. Many factors are involved, some of which 
follow upon changes in the fauna of the soil. 

Biological problems may arise in various ways. 
Many restored sites suffer from wetness, because 
permanent drains destroyed by opencast mining 
cannot be replaced until soil settling has ceased. 
Crops grown on undrained land frequently lack 
vigour and so are more liable to suffer pest injury, 
particularly by such pests as leather-jackets or slugs. 
Similarly, frit fly attack has often ruined spring oat
crops which, because of adverse soil conditions, have 
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