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Dll'FliRENCBS IN YIJILD OF PADDY GRAINS OP TRJIATJID AND 
UNTREATII:D SOILS, 1930-40 (IN LB.); THIRD DII:GRII:II: POLYNOM:IAL. 

SMOOTH CURVII:, CALCULATED ; STRAIGHT LINJIS, OBSII:RVJID 

A polynomial of the third degree (see graph) has 
been fitted to the variability of the differences 
between the yields per acre of the treated and 
untreated plots. The calculated differences agree 
well with those found (Table 2). 

TABLE 2. CALCULATED AND ACTUAL DIFFIIIRENCBS IN nELD OF PADDY 
PBR AORB OP MANURED AND UNMANURBD PLOTS. MYAUNGMYA FARM 

Actual differences Calculated differences 
Year over control in lb. over control in lb. 

per acre per acre 
1930 808 833·8 
1931 908 932 ·4 
1932 1062 939·7 
1933 928 878·4 
1004 M7 
1985 470 640·7 
1986 695 509 ·7 
1937 413 400·6 
1938 332 336 ·4 
1939 321 339·5 
1940 431 432·6 

The total variance contributed by the variation in 
differences in yield from year to year has been 
analysed into (1) the amount due to average rate of 

(2) slow changes other than steady 
deterioration, and (3) annual causes. The smoothed 
curve shows the actual course and extent of the slow 
changes in mean differences in yields. The analysis 
of variance is given in Table 3. 

TABLE 3. ANALYSlS OF VARIANCE 

Sources of variation Degrees of Sum of 
freedom squares 

Mean 
variance 

F 

Deterioration 
Slow changes 
Annual ftuctuatlon 

1 498491 ·06 498491·06 35 ·52 
2 88108·66 44054·38 3·139 
7 98228 ·46 14032 ·64 

The variation due to deterioration (represented by a 
linear function) is significant, but that due to slow 
changes is not reliably greater than the residual 
variance. The secular changes in yield differences 
examined are given in Table 4. The measures x 1', 

x 3', and x.' of the component of change can be com­
pared with the residual S.D. 

TAliLII 4. SBOULAR OHA.NGIIIS IN YIILD DIFFIIIRBNCES 

Component 
Mean difference 

aJ,' 
aJ,' 
11) .. 

S.D. 

lb. per acre 
+ 637·7 
- 706·0 

- 8 ·8 
+ 296·7 
± 118 ·4 

The linear regression coefficient is - 67 ·3 ± 13·7lb. 
per acre per year. 

Mter an initial rise in the first three years, the 
yield differences significantly decreased during the 
remainder of the period of eleven years when the 
fertilizer was repeatedly applied. We refrain from 
speculation on the causes of this result. The cultiva­
tors were justified in their complaint. There is 

clearly need for caution before advocating the 
prolonged use of artificials without thorough tests 
in the field, and for further investigation into the 
causes of the present results. Conclusions based on 
incomplete results as reported in the Myaungmya 
Farm Reports from 1931 to 1941 are erroneous. 
1 Ann. Rept. Dept. Agric. Burma, 1941-42 and 1942-43, 2. 
• Agrlc. Dept. Burma, Myaungmya Farm R eports, 1931 to 1941. 

NUTRITION AND CANCER 

A SYMPOSIUM arranged by the New York 
Academy of Sciences and held in December 1946 

on "Nutrition in Relation to Cancer" covered a wide 
field and included a number of interesting articles 
which have now been published*. The paper by 
Dr. E. L . Tatum on chemically induced mutations 
a.p.d their bearing on carcinogenesis deals mainly with 
mutations induced in Neurospora and Escherichia coli, 
where the mutations have made the organisms more 
exacting in their nutritional requirements. Dr. W. J. 
Robbins, dealing with the botanical contributions to 
the cancer problem, suggests that the autonomous 
growth of plant tumours induced by Phytomonas 
tumefaciens is due to their ability to produce indole­
acetic acid. In discussing the nutrition of tissue 
cultures, Dr. P.R. White indicates that if mammalian 
cells could be grown in controlled synthetic media, 
then the nutritional techniques used in the study of 
mutations in Neurospora could be applied to cancer 
tissue and carcinogenesis. This might give more 
insight into the relation of carcinogenesis and muta­
tions involving changes in nutritional requirements. 

The induction of cancer in animals is often greatly 
affected by diet. Dr. A. Tannenbaum describes how 
the restriction of the calorific intake of animals 
reduces the incidence of spontaneous mammary 
tumours, lung adenomas, hepatomas, sarcomas, and 
skin tumours, in mice treated with 3 : 4-benzpyrene. 
Restriction of calorific intake, however, has little 
effect on growth of established cancer. Perhaps the 
most interesting results of the effect of diet on 
carcinogenesis are seen in the experiments on hepa­
toma induction with azo dyes. Such experiments, 
carried out at Wisconsin, are described by Dr. J. A. 
Miller, and results obtained at the Memorial Hospital 
by Dr. C. J. Kensler. A high content of riboflavin 
in the liver reduces the chance of tumour development. 
Treatment with carcinogenic azo dyes tends to reduce 
the riboflavin content of the liver; but the carcinogenic 
action can be neutralized by adding riboflavin to the 
diet. Dr. J. White, Dr. F. R. White and Dr. G. B. 
Mider find that the incidence of leukremia in mice 
treated with methylcholanthrene is not reduced if 
the dietary lysine or tryptophane is reduced to levels 
which prevent growth. On the other hand, reduction 
of the cystine intake to such a level did reduce the 
incidence of leukremia in mice treated with methyl­
cholanthrene. 

Two independent groups of workers in the United 
States have produced tumours in rats by feeding 
choline-deficient diets. Dr. R. W. Engel, Dr. D. H. 
Copeland and Dr. W. D. Salmon of Alabama describe 
pathological changes including cancers which were 
seen in the lungs, liver, subcutaneous tiBSue, pancreas 

• "Nutrition In Relation to Cancer", by Charles Glen King, .John .T. 
Bittner, D . H . Copeland, R. W. Engel, C . .T. George W. 
Kidder, G. Burroughs Hider, .T. A. Miller, Harold P . Morris, Wflliam 
.T. Robbins, W. D. Salmon, Albert Tannenbaum, E. L. Tatum, Florence 
R •. Whlte1 White and Philip R. White, Ann. Net.IJ York .Acad. 

.. 49, an. 1, 1-140. 
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and bladder in fourteen out of eighteen rats main­
tained on such low choline diets for five to eleven 
months. 

Although it may seem disappointing that after so 
much study of cancer the fnndamental cause or nature 
of it is unknown, the papers referred to above show 
advances. The carcinogenic process can often be 
influenced by diet, which means that the process can 
be resolved into separate parts, and this must help in 
the nnderstanding of the process. Many of the 
speakers at the symposium compared carcinogenesis 
to mutations. Both cancer and mutations can be 
induced in living organisms by similar agents. The 
hypothesis that cancer is a somatic mutation relates 
carcinogenesis to other biological changes and the 
stability of the nuclear and cytoplasmic genes. 

E. BoYLAND 

SURVEY OF RADIO NOISE 

IT has long been appreciated that satisfactory radio 
communication depends upon the establishment 

at the receiving station of a minimum strength of 
signal above the prevailing noise. During the War, 
it became clear that the study of atmospheric noise­
level and the limitation which it imposes on signal 
reception has received far less attention in recent 
years than the study of radio wave propagation. In 
1943, the Radio Research Board, in co-operation 
with British inter-Service organisations, considered 
that it was desirable to supplement our existing 
knowledge of the nature, origin and prevalence of 
atmospherics, with particular reference to their effect 
on radio reception in various parts of the world. It 
was recognized that this would involve the carrying 
out of a long-term programme of research in order to 
place our knowledge on a satisfactory basis in 
relation to other advances in radio reception tech­
nique. Before embarking upon such long-term 
research, the Board recommended that a survey of 
existing knowledge in this field should be made as 
soon as possible ; and it is in consequence of this 
recommendation that Radio Research Special 
Report No. 15, entitled "Survey of Existing 
Information and Data on Radio Noise over the 
Frequency Range 1-30 Mc.fs.", has recently been 
published by the Department of Scientific and 
Industrial Research (London : H.M. Stationery 
Office. 3s. net). 

This report has been prepared in the Radio 
Division of the National Physical Laboratory by 
Dr. H. A. Thomas and Mr. R. E. Burgess. Some 
ISO published papers on the subject were examined, 
together with data and measurements made available 
by certain commercial and government organisations 
operating radio services in Great Britain. The report 
covers radio noise of all types, whether of atmo­
spheric, cosmic or man-made origin ; but the scope 
of the work has been limited to radio frequencies 
between 1 and 30 Mc.fs. (wave-lengths 10-300 
metres), since most of the medium- and long-distance 
communication and broadcasting is conducted within 
this range, and the efficiency of such services is 
determined and even severely limited by the strength 
of the noise prevailing at the receiving station. 

In most circumstances, atmospheric noise is the 
main factor limiting long-distance reception and 
commnnication ; all thnnderstorms, with their 
accompanying lightning flashes, within a range of 
several thousand miles are potential sources of dis-

turbance. The most prominent centres of such 
storms are the large land areas, and particularly 
those in the tropics such as Africa and America 
during their local summer seasons, although these 
storm centres can drift out over the oceans to con­
siderable distances. In each locality the thnnder­
storm activity varies with the season and during the 
day, and it is usually greatest nnder summer con­
ditions and during the local afternoon. But the radio 
waves originating in a lightning flash can travel to 
great distances and may cause considerable dis­
turbance at a receiving point where the above 
conditions do not apply. 

The report deals also with the measurement of the 
strength of noise and its direction of arrival, and it 
is in these fields that active research is now in pro­
gress with the view both of obtaining a better 
nnderstanding of the origin and nature of radio 
noise of all types, and also of developing techniques 
of limiting or mitigating the effects of these dis­
turbances to radio commnnication. Such investiga­
tions are now being started in various parts of the 
world, and this report provides a good fonndation as 
a comprehensive presentation of existing knowledge. 

FORTHCOMING EVENTS 
(Mil!'tings marked with an asterisk • are open to the public) 

Monday, January 19 
ROYAL PHYSICAL SocmTY OF EDINBURGH (at the Royal Scottish 

Geographical Society, Synod Hall, Castle Terrace, Edinburgh), at 
5.15 p.m.-Dr. James Davidson: "Biology and the Detection 'Of 
Crime". 

CHEMICAL SocmTY, SOUTH 'WALES SECTION (joint meeting with the 
UNIVERSITY COLLEGE OF SWANSEA STUDENTS' CHEMICAL SOCIETY, 
at University College, Swansea), at 6 p.m.-Dr. PhilipJI Gross : "The 
Physical Chemistry of some Vacuum Metallurgical Processes". 

INSTITUTE, OF WELDING, NORTH LONDON BRANCH (at the Royal 
Society of Tropical Medicine and Hygiene, Manson House, 26 Portland 
Place, London, W.1), at 7.30 p.m.-Mr. S.M. Reisser: "The Welding 
of Bridges and Buildings". 

Tuesday, January 20 
ROYAL SocmTY 01!' ARTS, DOMINIONS AND COLONmS SECTION (at 

John Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.-Mr. A. T. 
Newboult: "Reconstruction in Malaya". 

SocmTY 01!' CHEMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Physical Chemistry Department, Royal College of Science, Imperial 
Institute ltoad, London, S.W.7), at 2.30 p.m.-Dr. S. J. Rowland: 
"Recent Studies in the Composition of Milk". • 

ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon­
don, W.C.1), at 5 p.m.-Mr. John M. Mogey: "The Community in 
Ulster". 

EUGENICS SocmTY (at the Royal Society, Burlington House, 
Piccadilly, London, W.1), at 5.30 p.m.-Dr. H. Harris: "Sex Limita­
tion in Human Genetics". • 

INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London, 
S.W.1), at 5.30 p.m.-Symposium of Papers on "Winter Conditions 
and the Civil Engineer". (Mr. Stanley Mehew: "Roads"; Mr. W. K. 
Wallace: "Railways"; Mr. H. J. B. Manzonl : "Municipal" ; Mr. 
Ben Howorth : "Drainage and Inland Navigation" ; Prof. D. Brunt, 
F.R.S.: "Meteorology".) 

INSTITUTION 01!' ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.-Dis­
cussion on "To What Extent does Distortion Really Matter in the 
Transmission of Speech and Music?" (to be opened by Mr. P. P. 
Eckersley). 

SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society of London, Burlington House, Piccadilly, 
London, W.1).._ at 5.30 p.m.-Dr. C. H. Desch, F.R.S. : "Abrasion, 
Erosion and vorrosion". 

INSTITUTION 01!' THE RUBBER INDUSTRY (at Caxton Hall, Caxton 
Street, London, S.W.1).-"Industrial Design In the Rubber Industry". 

Wednesday, January 21 
ROYAL MICROSCOPICAL SOcmTY (in the Hastings Hall, B.M.A. 

House, Tavistock Square, London, W.C.l), at 5 p.m.-Annual Meet­
Ing ; Dr. R. J. Ludford : "Relation between Cellular Structure and 
Functional Activity" (Presidential Address). 

INSTITUTION OF ELECTRICAL ENGINEERS, TRANSMISSION SECTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 
-Mr. E. T. Norris: "The Lightning Strength of Power Trans· 
fanners". 

BRITISH INSTITUTION 01!' RADIO ENGINEERS, SCOTTISH SECTION 
(at the Heriot-Watt College, Edinburgh), at 6.30 p.m.-Mr. W. D. 

: "Acceleration of Sub-Atomic Particles". 
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