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development of the scientific institutions of Liver
pool and to say something of the interesting 
Liverpool Observatory and Tidal Institute, which, 
like the Royal Greenwich Observatory, was founded 
in the interests of navigation. 

Eut perhaps sufficient has been said of the work 
of the pioneers in a county which, in more recent 
times, has seen some of the most notable triumphs 
of the methods of scientific research of which Dalton 
and Joule were such masters. 

WORLD COMMUNICATIONS: 
THE IMPACT OF SPEED 

T HE Division for Social and International Rela
tions of Science of the British Association held 

an open meeting on "World Communications : The 
Impact of Speed" in the Pollock Hall, Universit.y of 
Edinburgh, on August 13; Sir Harold Hartley was 
in the chair. 

Sir Edward Appleton, principal and vice chancellor 
of the University of Edinburgh, opened the discussion 
by sketching briefly the technical advances of radio 
which permit intelligence to girdle the earth almost 
instantaneously. He emphasized that these changes 
have all occurred within approximately the past half. 
century. Marconi's morse signals were the first 
relatively simple step ; but even they were capable of 
trans-Atlantic transmission by the then unexplained 
natural bonus provided by the Heaviside layer, which 
reflects radio waves back to earth and continues to 
zig-zag them around its circumference. It required, 
however, the development of the radio valve to make 
the more complicated speech and music signals 
amenable to transmission. 

The importance of research into the reflecting 
properties of the ionosphere in the technical advance 
of international radio communications was emphasized 
by Sir Edward, and he explained how its variation 
demands the use of compromise wave-lengths the 
value of which changes over the twenty-four hours. 
Ionospheric 'radio weather' is subject, however, only 
to slow and small change, which, after twenty years 
research, is predictable. 

The competition for the short wave bands which 
girdle the earth is tremendous, because of their unique 
value to instantaneous world-wide transmission, and 
this impact of speed encourages disregard of inter
national agreement of wave-bands, especially for 
purposes of propaganda. 

For broadcasting within fairly narrow national 
boundaries, the medium wave-lengths are favoured. 
But here the increase of night. range caused by 
reflexion creates the international interference nuis
ance, and for this reason very short, non-interfering, 
escaping wave-lengths are being favoured for broad
casting speech and vision domestically. They would 
also relieve the congestion on the longer wave bands. 
The impact of speed is the demand for more people 
to use more of it. 

Concern is being felt about the amount of radio 
noise and the need to reduce the unnecessary element 
in it. The prime need for simple code message, 
speech or television is to convey it untrammelled. 
There is enough radio noise inherent in broadcasting. 
In addition, the wastage of radio channel space on 
propaganda was deplored by Sir Edward, for large 
areas must be flooded with strong signals to reach 
inferior receivers. If the speed of radio communica-

tions could be accompanied by world peace and 
co-operation, greater radio efficiency would result. 
Verbiage in the air could be cut down to advantage, 
more especially in English. These points emphasized 
the urge to economy in radio channel space which 
these much-sought speedy communications demand. 

Sir Edward concluded that the disadvantages faced 
by radio to-day are largely of man's own making. 
Science is neutral and will continue to seek truth, 
and, if the impact of speed is to be for good, it is for 
ourselves to make it so. 

Sir Ben Lockspeiser, secretary of the Department 
of Scientific and Industrial Research, followed, 
tracing the impact of speed in aviation. The 10 miles 
per hour flight of the Wright Brothers heralded a 
transport revolution because of hitherto unsurmount
able barriers being lowered. But the Wright aircraft 
was all excrescences, and, as these were·shorn away in 
later types, ever-improving speeds were achieved. 
Cockpits were built in, struts and bracing wires 
disappeared, monoplane replaced biplane, under
carriages were retracted, and all manner of gear was 
built flush in the structure to give the streamlined 
modern aircraft. But with the streamlining of the 
aerodynamicist had to come the rese:1rch of the 
structural engineer and engine designer to reduce 
weight as well as drag. With increasing speed comes 
increasing drag ; but an economic margin of pay load 
and range must be maintained for military er commer
cial purposes, and the impact of speed is to induce 
the collaboration of all scientific workers to reduce 
structural weight, engine weight per horse power and 
fuel consumption. Metallurgist, structural engineer 
and aero-engine makers have combined to reduce 
weight, and fuel consumption was reduced until the 
arrival of 100 octane fuel. 

Profile drag has been cut to a minimum by wind
tunnel experiment and the mathematical analysis of 
results by aerodynamicists. 

Despite all these gains in speed, a halt to increase 
would have come in 1945, but for Whittle's jet 
engine, with its high thrust and propulsive efficiency 
increasing with speed, enabling the shock waves near 
the sonic barrier to be overcome. The propeller
driven aircraft was unlikely to have exceeded 550 
miles per hour. 

Kew aerodynamic design with swept-back wing, 
delaying onset of shock waves, combined with the 
use of thin wings, slim fuselage, swept-back tail and 
fin surfaces and jet engines have created the new 
efficiency embodied in the British Comet transport 
aircraft, the impact of the speed of which will bring 
London within 18 hours of Johannesburg. 

The historical review of world communications over 
the past half-century having been traced by the first 
two speakers, Dr. Edward Warner, director of the 
International Civil Aviation Organization, considered 
the impact of speed on contemporary world society, 
and especially the impact of the aeroplane's speed. 
Here he gave a warning that increased speed is not 
the only significant characteristic of air transport. 
Of all the revolutionary changes in world transport, 
aircraft spell the greatest flexibility and emancipation 
from routes and permanent way. 

Air transport has created quite new social, economic 
and political conditions. The 'remote places of the 
earth' have become economically accessible and new 
culture contacts have sprung up, with inevitable 
awakening of interest in world affairs for remote 
peoples. The aeroplane has brought medical services 
where there were none before. Commercial relations,. 
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economically prohibited hitherto, have flourished, 
and the aeroplane has become the raison d'etre for 
many new communities and for the revitalization or 
altered status of older ones. This is true even in such 
densely populated areas as the United Kingdom, as 
witness the Scottish Islands. This is the more 
spectacular impact of speed and flexibility in air 
transport. 

Of more consequence is sheer speed between 
established centres of population and commerce. 
Transport of persons between such areas may be for 
personal or business reasons, each with its peculiar 
consequences. Air transport has eli~inated the time
factor as a deterrent to travel or shipment, but 
economic deterrents remain. Cost per mile compares 
favourably with other modes of transport, but cost 
per hour is enormously higher, and for this reason 
helicopter services, although t echnically possible, are 
unlikely to enlarge the dormitory radius of largo 
cities. International tourism has not advanced 
because of air travel, for although the time-factor is 
favourable, the cost remains prohibitive, and total 
trans-Atlantic travel has not, for example, increased 
with the possible air speed of the journey. Dr. 
Warner doubted whether an increase in real income 
in the higher ranges would be accompanied by a 
proportionate increase in air travel for personal 
reasons, such as was the case when the motor-car 
developed. Drastic reduction in cost or increase in 
income would. be required before inter-continental 
air travellers could be numbered in millions. Goods, 
even more than passengers, have to be able to stand 
high freight-rates by air. 

Low costs might promote better inter-continental 
understanding, assuming it is admitted that the 
thousands of intra-continental air travellers in 
Europe have promoted goodwill between their 
nations. Thousands fly between Britain, France, and 
t,he Low Countries, but few go thence as far as Peru 
or Thailand for personal reasons. But travel is no 
panacea for world relations. The quality of the 
traveller will be the measure of its success, and the 
greater the cultural difference the greater is the need 
for the understanding which the impact of speed can 
provide. The disadvantage may be that with greater 
potentiality of range may come a more superficial 
knowledge of countries and peoples, to the detriment 
of understanding. The man on the camel may travel 
slowly, but he has the time to observe and digest. 
The antidote is in better education and preparation 
for travel in order to absorb the lessons to be learned 
abroad. 

The greatest consequence of speedy air travel, 
however, lies in the transportation of statesmen and 
functional specialists. It facilitates centralization of 
an authority covering huge areas. It makes for the 
mobility of the narrow specialist and the meeting of 
principals of States. With these men time is at a 
premium and cost is di!;regarded. It may be that 
this creates a tendency to enter prematurely into 
negotiations and is a debatable asset. Here again it 
is for man to muster the impact of speed on his side 
and use it wisely. It could be used for promoting 
the decentralization of government and population, 
considered by many to be so desirable, to promote 
healthy regionalism and disseminate cultural 
amenities_ 

Among the indubitable benefits of air transport is 
the ability to respond quickly to an emergency where 
peace is threatened, and n eutral commissions can 
quickly attend a trouble-spot while negotiation is 

possible. Greater use may be made of specialist 
knowledge with this greater speed and mobility. In 
business it allows quick personal inspection abroad, 
quick demonstrations in the field, access to remote 
markets, and should promote the realization of the 
need for healthy international trade as opposed to 
domestic protection. The aeroplane had, however, 
the misfortune to grow up in an era when States were 
struggling for auta'ichy, when its military potential 
made it suspect, and sovereign rights were jealously 
guarded. Since 1945, prospects have brightened for 
co-operation, and the further impact of speed 
envisaged by Sir Ben Loekspeiser might make a 
critical difference to the travelling statesman. 

In the following discussion Mr. Ritchie Calder, 
chairman of the Division for the Social and Inter
national Relations of Science, suggested that the 
impact of speed demands a geo-psychology-a study 
of the impact on world society of high-speed com
munications-and still further, physiological research 
into the effect of high speed on the ordinary traveller. 
He doubted whether the effects of speed, psychological 
or physiological, on the normal man are understood ; 
he remains tense and strained after a long air flight, 
and occasionally _feels after sudden translation that 
he has left his 'psyche' behind. 

Mr. Calder wondered whether much of the bit ter
ness and rancour of international diplomacy may be 
attributable to physiological and · psychological 
maladjustment, due to the impact of speed, rather 
than to political irritability. He wished to have 
enlightenment on whether the repeated 'breakfast
table crisis' creates either an unhealthy and prolonged 
nervous tension or an equally unhealthy apathy to 
international danger. He wished for clarification of 
the impact of speed. He, too, emphasized the 
neutrality of science, and pointed out that man's 
lying propaganda on the air can be even more 
devastating than his misuse of applied science in 
des true ti ve weapons. 

Historically, crises often die naturally before they can 
be developed ; to-day, each international crisis brings 
immediate and often dangerous reaction. Mr. Calder 
fears, too, that speedy communications may he to the 
detriment; of local culture, that a uniform and dull 
standardized culture may result, devoid of all gracious
ness and pleasing eccentricity. The white light of 
universal enlightenment includes in its spectrum the 
colours of all the cultures 0f the world. He asked 
whether we can reasonably impos(l the impact of 
speed on primitive societies and offer them ' our 
neuroses and physical sicknesses with it; he suggested 
that one of the most serious problems of scientific 
men is to discover the impact of speed in world 
communications upon our society. 

Prof. D. W. Bronk, president of the Johns Hopkins 
University and chairman-elect of the Americ'li,n Asso
ciation for the Advancement of Science, as a physiolo
gist suggested that the questions Mr. Calder had posed 
are as yet unanswerable, though he doubted whether 
the 'psyche' is temporarily left behind on sudden trans
lation from continent to continent. The impact of 
speed certainly demands of man quick decisions on 
his day-to-day problems, and a quickening in his 
mental reactions ; but he also made it clear that the 
essentials for bringing world order from chaos are 
present if we chose to use · them. The same swift 
aeroplane can bomb an enemy or carry a sick friend 
t,o a remote hospital. 

Prof. A. V. Hill, president -elect of the British 
Association, then gave a warning that there is a limit 
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to the rate at which man can accommodate himself 
to faster travel. On foot, man has improved on the 
mile running record by 12 seconds, in the same time 
as he has taken to change from 10 miles per hour to 
600 miles per hour flight. The effect of such rapid 
change is bound to be tiring and inconducive to 
sustained first-class work. He mentioned that the 
accelerated process of burning frequently becomes an 
uncontr~llable conflagration, and 1eft his listeners to 
draw their own conclusions. Isolated wars and 
isolated diseases may now, with the impact of speed, 
get quickly into the general circulation with disastrous 
results. Speed has explosive tendencies and man 
should inquire into and attempt to control such 
tendency. 

Dr. L. B. Cacciapuoti, deputy-director of the Social 
Science Department of the United Nations Educa
tional, Scientific and Cultural Organization, winding 
up, struck a hopeful note, suggesting that the impact 
of speed will make for the quicker and wider dis
semination of scientific knowledge in a manner 
similar to that following on the development of the 
art of printing. The impact of speed means that 
associations of scientific workers may now congregate 
from the corners of the earth, and with radio com
munication and air transport, no man of science need 
find the latest developments or the greatest men 
inaccessible to him. Such easy access to discuss 
calmly, with the aim of seeking truth about natural 
phenomena, promotes fraternal feeling transcending 
artificial political and racial barriers. Dr. Caccia
puoti's fear is that over-specialization may defeat this 
end by losing sight of the wholeness of science ; but 
here again he hoped the impact of speed would 
overcome the difficulty, by spreading scientific 
knowledge, below technical specialization, but at a 
high level. He professed great faith in the potential 
for international association of men of science which 
the impact of speed on world communications makes 
possible, and in which he trusted lies the germ of 
world peace and understanding. 

JOHN MACPHERSON 

HISTORY OF CULTIVATED PLANTS 

A SERIES of papers on cultivated plants, with 
special reference to their origins and histories, 

was given in Section K (Botany) of the British Asso
ciation at the recent Edinburgh meeting. 

Sir John Milne Home opened with a discussion of 
the introduction of exotic conifers into Great Britain 
and their influence on forestry. Several of these have 
been long established in Britain; thus, the Norway 
spruce (Picea abies), which is suited to the rainfall, 
was introduced about four hundred years ago. 
Other species long known in cultivation in the 
British Isles include the sitka spruce, Japanese 
larch, Douglas fir, giant silver fir, western hemlock 
and the western arborvitre. More recently many 
species have been, and are being, given trials ; but 
their value as forest trees in Britain remains more 
or less uncertain. Included in this category are the 
Monterey cypress, the Serbian and oriental spruces, 
two firs (Abies amabilis and A. nobilis), and the giant 
redwood. Many of the new introductions thrive 
well under certain conditions, but have limits to 
their sylvicultural value. Exotic conifers have had 
a great influence on British forestry, and this may 
be increased in the future. 

Mr. J. M. S. Potter dealt with the history of the 
apple. It is not possible to say exactly where the 
cultivated apple originated; but it spread through 
Europe from east to west. Pyrus malus (Malus 
communis) was certainly one of the most important 
of its ancestors; but botanists are not entirely in 
agreement regarding the classification of the sub
divisions of this aggregate species. The Romans 
may have introduced the cultivated apple to Britain. 
It was widely grown in monastery gardens, and since 
the monks were in contact with monasteries on the 
Continent new sorts of apples were frequently 
introduced. South-east England, from its nearness 
to the Continent and by the immigration of refugees, 
became a centre of fruit-growing in Tudor times. 
Many names of cultivated apple varieties are of 
French or Flemish origin. The distribution of apple 
cultivation on a commercial scale in Britain largely 
depends on ecological factors ; dessert apples are 
mainly grown in drier areas, since fungal diseases 
can be more easily controlled than where the rainfall 
is heavy. Turning to more recent times, T. A. Knight 
may be regarded as the father of fruit breeding. 
In 1894, Pickering, at Woburn, started the first 
modern studies on fruit research in Britain, and in 
the succeeding years three institutions dealing with 
research in fruit were fowided : the Long Ashton 
Research Station in 1903, the John Innes Horti
cultural Institution in 1910, and the East Malling 
Research Station in 1912. Apple cultivation has 
been revolutionized by studies on rootstocks, ferti
lizer treatment, pruning methods, general orchard 
practice, diseases and pests, fertility &nd sterility, 
and the breeding of new varieties. It remains to be 
seen if scientific research will result in the production 
of varieties better than those left to us by our fore
fathers. 

The subject of olives was considered by Dr. W. B. 
Turrill, who said that both the wild and cultivated 
plants are characteristic of the countries bordering the 
Mediterranean Sea. The cultivated olive is of very 
great importance to the countries of southern Europe, 
northern Africa and western Asia for its fruits and 
the oil produced from these. Before the Second 
World War the area covered by olive plantations was 
estimated at 22,580 square miles, yielding 160,000 
tons of oil and 20,000 tons of fruit for table use. 
Spain, Italy, French North Africa and Greece were 
the largest producers in the order named. Olea 
europwa, the common olive, is an evergreen tree up 
to fifteen metres in height or a shrub. Its opposite 
leaves are narrowly elliptic to linear-lanceolate of a 
subdued green on the adaxial and whitish grey on 
the abaxial surface. Its small white flowers are pro
duced in May, and the best oil comes from the pulp 
of the drupes. The tree requires warm, well-drained 
soil, and responds quickly to proper treatment, 
especially to pruning. A large number of varieties, 
based on fruit shape, have been named and described. 
These are mainly propagated by vegetative means, 
and the varieties, as with so many other cultispecies, 
therefore occur as clones. The wild olives of the 
macchie, usually referred to as var. oleaster, are a 
heterogeneous assemblage, a mixture of micro
varieties that need detailed cytogenetical investi
gation. The two or three published records of 
chromosome counts give 2n = 46; but all are based 
on cultivated material. 

About eighty-five species have been described 
within the genus Olea; but recent research shows that 
many of these are not valid species. The genus is 
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