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the fundamental biochemistry of all compounds of 
physiological importance to insects, including the 
hormones, pheromones and insect attractants, which 
could well become the third generation pesticides. At 
Cambridge, work will chiefly be concerned with neuro
physiology and neuromuscular physiology. The two 
teams hope to be able closely to integrate their research 
programmes in spite of their geographical separation. 

For the first year, the ARC has given the unit 
£100,000 to cover capital costs and £21,140 for running 
costs, salaries apart. The nucleus of the Cambridge 
section is already in existence and the Sussex group 
will start work at the beginning of September when at 
least part of it will have been recruited. In the im
mediate future, the ARC expects a total staff at the 
two universities of about fourteen scientific officers, 
ten experimental officers and a supporting staff of 
technicians. 

AUSTRALIAN SCIENCE 

CSIRO Miscellany 
ANNUAL reports for 1968 from assorted divisions of 
the Commonwealth Scientific and Industrial Research 
Organization of Australia which are beginning to 
appear reflect the government's emphasis on the solu
tion of problems of immediate economic importance. 
The division of chemical engineering, for example, 
estimates that about a quarter of its effort is con
cerned with basic applied research while the rest is 
directed to the practical implementation of successful 
processes. Most of the work of the division is con
nected with the process industries such as minerals, 
food processing, pulp and paper and petroleum, as 
well as the chemical industry, and the programme is 
centred around selected operations in the fields of 
particle mechanics, transport proce~:ses and process 
development. During 1968, a major project for pro
ducing high calorific gas cheaply by the direct hydro
genation of coal had to be scrapped because recent 
extensive discoveries of offshore natural gas in Victoria 
will make such a process unnecessary for several decades 
at least. 

Another of the five divisions of the CSIRO Chemical 
Research Laboratories-applird chemistry-is chiefly 
concerned with synthesizing new chemicals and isolat
ing naturally occurring ones that could be effective 
as insecticides or plant growth regulators. Conven
tional hydrocarbon insecticides like DDT arc being 
improved and a novel class of steroid hormones seems 
to hold promise of controlling insects by interfering 
with their moulting. Many of the compounds being 
investigated are automatically screened for pharmaco
logical effects such as anti-tumour activity. The 
diviEion is putting considerable effort into developing 
a novel ion-exchange process for removing salt from 
brackish water which promises to provide a large scale 
desalination proceEs which could be competitive with 
other methods. It is also looking at combustion 
phenomena in connexion with the control of bush fires, 
methods for reducing water losses by evaporation from 
reservoirs and the mechanism of ice-formation in 
super-cooled clouds. 

The report from the division of mineral chemistry 
describes the major research programmes of mineral 
exploration, mineral treatment, fuel technology and 
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solids and surfaces. An interesting project is the usc 
of neutron irradiation as an analytic tool to reduce the 
cost of exploratory drilling programmes. The divisions 
of nutritional biochemistry and dairy research are 
concerned respectively with digestion in sheep and the 
production of cheese, butter and recombined dairy 
products. 

CANCER 

Sloan-Kenering's Year 
THE most conspicuous event last year for the Sloan
Kettering Institute for Cancer Research, New York, 
was the reopening of its fourteen storey Howard 
Laboratory after a complete refurbishing, started in 
February 1967. The institute now seems to have 
enough accommodation for its twenty-five research 
divisions. That and the expenditure in 1968, 
$10,024,497, gives some idea of the scale on which the 
institute works. Federal Government agencies provided 
$5,004,274 of the total expenditure and another 
$3,774,424 came from donations and foundations. 
This, of course, left it $1·246 million in the red on its 
current account, but the institute seems to be accus
tomed to living with deficits. 

Unlike many other cancer research laboratories, 
the Sloan-Kettering has the advantage of being a 
postgraduate and postdoetoral teaching institution. 
It enrolled 31 PhD candidates in 1968 and awarded 
three PhDs, all of whom are supported by the institute. 
But it is at the postdoctoral level that most teaching 
takes place. During 19()8 there were 92 postdoctoral 
fellows , 64 of whom were paid by the institute and 
over half of whom came from overseas. 

The Sloan- Kettering Institute more or less covers 
the whole spectrum of cancer research and is justly 
proud of the part it played in the diseovery that 
certain cancer cells, including some leukaemias, are 
dependent on a supply of the amino-acid asparagine 
which normal cells can synthesize for themselves. 
By depleting the amount of asparagine in the blood with 
the enzyme asparaginase some leukaemias have been 
successfully treated. The institute is also involved 
in the immunology of cancer, especially those forms 
induced by viruses. And there is increasing evidence 
that viruses which induce cancer in animals as disparate 
as frogs and man share some antigens. It may prove 
possible in the short term to diagnose cancer at an 
early stage by immunochemical techniques, and 
eventually to harness the body's immune system for 
treatment and prevention of the disease. 

For many years, scientists at the Sloan-Kettering 
have been trying to show differences between the DNA 
of cancer and normal cells, but they have recently 
found evidence to suggest that DNA or chromosomes 
from cancer cells can transform normal cells to 
cancer. They have also discovered that bridges 
arise between cancer and normal cells grown in mixed 
cultures through which cell material including DNA 
passes from the cancer cell to the normal but never 
in the reverse direction. 

At the other end of the spectrum, surgeons have been 
experimenting with organ transplantation as a treat
ment for cancers restricted to an organ. They have 
also developed, using dogs, a successful technique for 
vascular implantation, increasing locally the blood 
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supply to an organ. Splenic arteries can be successfully 
implanted into the kidney, and surgeons are now trying 
to do the same with the liver, because an increased 
blood supply is useful in the treatment of many patho
logical conditions including cancer. 

AGRICULTURE 

&rowing and Testing 
THE annual report of Rothamsted Experimental 
Station was becoming so unwieldy that it has had to 
be split in two. This year's report (price £I lOs) comes 
in two parts, the bulging report of the year's progress 
in the various departments and a thorough assessment 
of the most famous piece of agricultural research-the 
wheat experiment on Broadbalk field at Rothamstcd. 
Recent changes in this experiment, set up in 1843, 
have been so extreme that the second part of the report 
is devoted to this topic. 

When John Bennet Lawes and J. H. Gilbert first 
planted wheat in the thin plots on Broadbalk field, 
they wanted to know the relative importance for plant 
nutrition of nitrogen and "minerals"-their name for 
compounds containing potassium, sodium and mag
nesium. They gave the plots either no manure; farm
yard manure; nitrogen only; "mineral manures", or 
"mineral manures" plus nitrogen,. and similar treat
ments have continued ever since. Lawes and Gilbert 
soon found that yields were small unless nitrogen was 
given and that "minerals" produced increases only 
when given with nitrogen. Onlookers were amazed 
that a few hundredweight of chemicals could produce 
wheat yields equal to those obtained with many tons 
of manure. Since then, the Broad balk plots have con
tinued to show farmers the sorts of fertilizers they 
should be using to obtain the best yields of wheat. 

The variety of wheat grown on Broadbalk field has 
now had to be changed to a short strawed type, to 
bring the experiment into line with modern farming, 
and so in 1967 the scope of the work was further ex
tended by the drastic innovation of introducing new 
crops. Potatoes and spring beans will be grown as well 
as wheat, in various cycles of rotation. The first harvest 
after the change was unspectacular-1968 was a bad 
year-but interesting effects are beginning to emerge. 
The pre-emergent herbicide used on the beans, for 
example, only partially controlled weeds on the 
manured plots, but on the unmanured plots it damaged 
the young bean plants. 

Another innovation is described in the annual report 
of the National Institute of Agricultural Botany. This 
is the first issue of a recommended list of grass varieties. 
The list has grown out of the annual farmers' leaflet 
describing the grass varieties commercially available 
in England and Wales, issued since 1960. The new list 
recommends varieties of perennial, Italian and hybrid 
ryegrass, timothy, meadow fescue and cocksfoot on 
the basis of trials carried out by NIAB. 

The digestibility of the grasses in the list is expressed 
in the new unit-the D-value-which has replaced the 
DMD (digestible dry matter). The new unit can be 
defined as digestible organic matter in the dry matter. 
For grass the conversion factor is about 0·9 and it is 
easy to establish that 70 per cent DMD includes 
about 7 per cent mineral matter, giving a D-value 
of sixty-three. 
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SHELLFISH 

Mussel Eating Hazards 
EIGH'l'Y people became severely ill in Northumberland 
last year after eating local mussels, and along the 
neighbouring coast sea birds and sand eels died in great 
numbers (Nature, 220, 21; 1969). The epidemic turned 
out to be a case of paralytic shellfish poisoning, never 
previously recorded in England hut common enough 
on the coasts of Peru, Japan, the United States and 
Canada. 

British Columbia has long been afflicted with out. 
breaks of the disease, and the Fisheries Research Board 
of Canada has just issued a booklet describing its 
researches into the matter (Paralytic Shellfish Poisoning 
in British Columbia, Fisheries Research Board of 
Canada Bulletin 168, Ottawa, 1969). The first recorded 
instance of the disease took place on Captain Vancou
ver's voyage of discovery along the Canadian coast in 
1793. The captain gave a detailed description of the 
meal of fresh mussels which sent several of his men into 
a state of "numbness, sickness and giddiness" and cost 
the life of one of them. In 1799 a Russian expedition 
lost 100 men in similar circumstances at Peril Strait, 
Alaska. 

After the Captain Vancouver incident, the next 
recorded outbreak in British Columbia was in 1942 
when the consumption of poisoned clams led to much 
illness and three deaths. Since 1942, the Canadians 
have carrit:d out regular surveys of shellfish toxicities 
in their coastal waters, and there is a now considerable 
amount of information about the disease. The poison 
in the shellfish is a compound of low molecular weight 
and of empirical formula C10H 17N 70 4 .2HC1, called 
saxitoxin. It is one of the most potent known poisons 
and 100 micrograms is thought to be the human lethal 
dose by oral ingestion. It probably acts directly on 
nerve and muscle membranes, blocking their permea
bility to sodium ion. 

The toxin is made by certain dinoflagellate species, 
but it only becomes a threat when the dinoflagellates 
reproduce explosively to produce their characteristic 
"blooms", sometimes bringing tracts of the ocean to 
the colour and consistency of tomato soup. Unfor
tunately the growth of a bloom is highly unpredictable, 
depending on a critical balance of temperature, light, 
salinity and nutrition. In bloom conditions, it is 
sometimes possible to extract saxitoxin from the ocean 
itself, and shellfish feEding on dinoflagellates naturally 
accumulate the toxin, though apparently without 
themselves suffering harm. 

It was only in 1965 that a dinofll"\gcllate responsible 
for an outbreak of paralytic f'hellfi~h poisoning was 
identified in British Columbia. It turned out to 
be Gonyaulax acatenella. (The closely related Gonyaulax 
tamarensis was responsible for last year's Northum
brian outbreak.) 

Canadian ecologists have given much thought to the 
possibility of forecasting outbreaks of paralytic shellfish 
poisoning, but the complex topography and weather 
conditions of the Canadian coastline probably doom 
all such efforts to failure. A blanket ban on the eating 
of shellfish is likewise impracticable. The Fisheries 
Research Board of Canada is therefore contenting 
itself with an investigation of detoxification techniques, 
a routine sampling programme, and the generation of a 
publicity machine to give warning when necessary. 
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