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. The chute of a railway cattle-yard is a long, 
narrow canon with wooden walls, sloping upward 
rather steeply, and ending in the open door of a 
cattle-car .... A crate was placed in the middle of 
the chute; the sliding door at the outward end of the 
box was lifted high and carefully poised for a quick 
drop. An animal specially fitting the crate was then 
cut out from the bunch, driven into the chute, driven 
on into the crate, and shut in with a bang. After 
that the crate was hauled and shoved into the stock
car and settled in its place." 

In NATURE of July 28 appearecl a paragraph relat
ing to the danger threatening the Alaskan fur-seals 
owing to unrestricted pelagic sealing by the Japanese. 
Since that paragraph was written the editor has re
ceived a copy of an " open letter " addressed by the 
Camp-Fire Club of America to the people of the United 
States, together with certain letters addressed by the 
committee of the club to Mr. Secretary Nagel, and 
the replies to the same. From a covering letter it 
appears that the Camp-Fire Club comprises about 350 

95 per cent. of the younger male seals are annually 
killed the "surplus bulls " will fight with "the breed
ing bulls " over the females, and seriously retard 
the breeding of the herd. To this the committee, 
after indicatin~ their opinion of the experts concerned 
by printing the word with inverted commas, make 
the following reply :-" As if a wild species does not 
know how to breed and multiply successfully without 
the help of man ! The excuse is most inadequate, 
and in any event it is no excuse whatever for not 
dealing squarely with Congress, and in accordance 
with a very plain understanding." 

From this it will be manifest that the controversy 
has entered a somewhat acute and embittered stage, 
the details of which I have neither space nor inclina
tion to discuss. If, however, pelagic sealing weighs 
heavily, as I understand it does, on female seals, 
there may be something in the contention that a 
certain number ·of young males should be annually 
killed off, although 95 per cent. certainly seems a 
heavy toll. On the other hand, there is no doubt 

The Best Bull Bison in the Montana Herd. (From the Third Annual Report of the American Bison Society. 

members, all interested in the preservation of 
American big game, and the opinions of whom ought 
therefore to carry considerable weight. According to 
the "open letter," the Pribilov Islands, when pur
chased from Russia about the year 186j, were the 
resort of at least 4,500,000 fur-seals, or sea-bears; at 
the present day the number is only from 30,000 to 
50,000. Formerly the islands yielded a large revenue 
to Government; now they involve a heavy expendi
ture. The Camp-Fire Club is of opinion that all 
slaughter of seals on the islands should be prohibited 
for ten years, in order to permit of the recuperation 
of the herds to a point when they will yield an annual 
revenue of 200,oooZ., and at the same time to make 
treaties with the British, Canadian, Japanesc, and 
Mexican Governments for the suppression of pelagic 
sealing, the latter being an even more urgent matter 
than the former. 

The secretary to Government, on the other hand, 
acting apparently on expert advice, demands a re
newal of a killing licence on the ground that unless 
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whatever that unrestricted pelagic sealing should be 
stopped, this being a matter, not of American, but 
likewise of world-wide interest. R. L. 
-------·-----~--

THE FUTURE OF AGRICULTUR.4L RESEARCH 
IN GREAT BRITAIN.' 

T HE announcement recently made to the effect 
that the Board of Agriculture has applied for a 

large sum of money from the development grant for 
the purpose of aiding agricultural research lends a 
peculiar interest to two publications just issued, the 
report of the Board of Agriculture on the grants made 
for the last two years for agriculture education and 
research, and the statement of the British Science 
Guild recently submitted to the Prime Minister in an 
influentially signed memorial. The report may 

1 Report on the Distribution of nrants for Agricultural Education ~nd 
Research in the Years 1903-q and I:)09-IO, Board of Agriculture and 
Fi,herie<, Cd. 5388. Price 1½d, 

The Rritish Science Guild. '1 he Present Po;ition of A.gricultunl Research 
in the United Kingdom, 
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be taken as an indication of the official attitude, and 
the memorial as the attitude of the professed man 
of science, towards agricultural research, and it is 
interesting to compare them, to see what they have 
in common and how far their differences are funda
mental. 

From the fact that both publications, after a few 
preliminary statements, come straight to one and the 
same point, we may take it that this is regarded as 
the real issue : Does Research pay? The position of 
the Board of Agriculture is thus set out :-

A public department when authorising the expenditure 
of money on research is bound to take into consideration 
the probable value of the work to the State. It cannot 
rest satisfied with the assurance that sooner or later all 
accessions to knowledge will benefit the country. The 
taxpayer of to-day naturally wishes to see a return for 
his contribution, if not in his own lifetime at least in that 
of his children. It is obvious therefore that, as a matter 
of elementary justice, the question of time must receive 
consideration from any department entrusted with the 
expenditure of State funds on research. 

On the other hand, the memorial states :-
The committee of the British Science Guild would urge 

very strongly that the value of investigation can rarely be 
translated directly into terms of pecuniary gain. The 
benefits lie more in the method of thought that is induced 
among the farmers and those concerned in advising them, 
in the stimulus it gives to a more exact conduct of the 
business of farming, in the confidence with which men 
take up the fresh resources which science and the indus
tries are always putting at the disposal of agriculture, than 
in any sudden revolutions effected by research. The fact 
that the countries whose agriculture has made the greatest 
advances in recent years are those which pay the greatest 
attention to research is itself sufficient justification for 
the action of the British Science Guild in urging the 
British Government to move in this direction. 

Between these two positions there is a great gulf, 
but one may hope that it will not prove impassable. 
The Board of Agriculture has recently appointed a 
committee, including several distinguished men of 
science, to advise on questions dealing with research, 
and doubtless a broad view will be taken of "the 
probable value " of a piece of really good research 
work. The memorial gives several instances where 
research has directly resulted in financial gain to 
farmers. An outstanding case is the use of super
phosphate, which was discovered by Sir John Lawes, 
and has been of enormous benefit to farmers. Den
mark affords at least two good illustrations. Sonne's 
work on barley has resulted in the general adoption 
of a particular type of malting barley, so that the 
yield has gone up three or four bushels per acre, and 
the malting quality has become more uniform. The 
whole butter industry is founded on scientific control. 
Nilson's work in Gothland, Sweden, is also mentioned. 
More than 30,000 hectares of this island consisted 
of sterile swamps. Nilson proved by careful investi
gations that the factor causing sterility was deficiency 
of phosphates; when these were supplied the richest 
crops of corn, rape, and sugar-beet could be 
secured. He further devised a suitable phosphatic 
manure out of a rather poor phosphatic mineral in 
the north of Sweden. Coming to our own Colonies, 
the control of live stock diseases in the Transvaal 
furnishes an illustration. 

At the end of the war the whole country was ravaged 
by various diseases, which had reached the country at an 
earlier period, but had been distributed broadcast by the 
movements of horses and stock during the war-rinder
pest, redwater, East Coast fever, in succession had 
attacked the c:1ttle, until few were left in the colony, and 
importations died as rapidly as they were introduced. 
Sheep and horses were equally affected, until stock raising 
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of any description seemed an impossibility. The investi
gations, however, conducted by Dr. Theiler for the Trans
vaal Department of Agriculture into the causes of these 
diseases have resulted in a number of methods of immuni
sation, which, coupled with veterinary regulations as to 
the movements of stock, are now rendering the country 
habitable by cattle again and the business of agricultu, e 
once more possible. 

Many other instances might have been given, but 
the memorialists very wisely do not allow themselves 
to be drawn into a false position, and repeatedly urge 
that the results of research work cannot usually be 
translated direct into terms of general practice. Thev 
decline, in short, to regard the probable financial value 
of a particular piece of work as the only criterion ot 
its usefulness. This is, of course, the position one 
expects from the British Science Guild, but it must 
also be remembered that the attitude of the Board is 
unquestionably that of a large body of the public. 

In reading the two publications it becomes evident 
that the word "research " is used in rather a different 
sense in each of them. The Board's report states that 
"research must satisfy one or both of two conditions 
(r) it must, as a result of observation or experiment, 
result in the collection of fresh facts; (2) it must 
involve an examination of the facts collected, 0r 
phenomena observed, and the reduction of them to a 
form in which they constitute an addition to kno,v
ledge." This definition is not adhered to, and work 
that is primarily educational, such as demonstratio:1 
trials and tests, is apparently classed as research. 
The memorial recognises the difficulty of drawing a 
hard and fast line, but adopts this as a working 
definition :-" Work which is published only in the 
annual reports of the institution may be regarded as 
educational, work also published by one of the learned 
societies or in the journal of Agricultural Science 
may be treated as research." 

This difference of view explains why the memo
rialists only put the number of colleges where research 
has been done at seven, whilst the Board consider
that research is being done at all the colleges. So far 
as the demonstration trials are concerned the Board's 
position is sound; such demonstrations are intended 
to improve practice, and must obviously be judged on 
their profitableness. Only in regard to research 
proper is there any difference of opinion, and here the 
difference is fundamental. It would, however, be 
premature and ungracious to labour this point; the 
Board's advisory committee is only just appointed. 
and it is clear that an open mind prevails :~-" It is not 
usually a difficult task to distinguish research from 
spurious imitations, on the other hand it may at times 
be difficult to say whether a particular piece of re
search is, or is not, entitled to receive aid from agri
cultural funds. One may be permitted to express the 
hope that the public interested will not take a narro,•' 
view on this point." 

The object of the British Science Guild memorial 
was to urge the necessity of "granting adequate 
assistance for the continuous conduct of scientific 
investigations having for their object the development 
of agricultural production." No scheme is fore
shadowed; indeed, any attempt would have been out 
of place. 

The report of the Board of Agriculture, whilst it 
does not set out a scheme, discusses the general lines 
on which one might be based. In the first instance, 
"At the present time the number of well-qualified 
men engaged in agricultural investigation in this 
country is relatively small and one of our chief aims 
in expending- additional funds should be to establish 
a system which will bring agricultural science suit
able recruits." But when we come to inquire the 
meaning of "suitable recruits," we learn that "the 
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chief demand of the present time is for ' spade 
workers ' and ' quarrymen ' to prepare foundations 
and material." It is to be hoped that on this point 
at least the Board will allow itself to be converted. 
Unless men of outstanding ability can be attracted to 
the research stations and agricultural colleges, there is 
not much hope that the taxpayer will see anything 
like the return he ought for the money expended. 
This, indeed, is the vital question ; if the right sort 
of men are got to do the work all the other questions 
of administration sink into insignificance. But here 
also the Board is on what appears to be the safr, 
ground. The idea of a central experimental station 
is dismissed, and a wider policy is suggested :-" It 
would probably be advisable, therefore, to use part of 
the Development Fund in making such grants to 
universities and university colleges as would induce 
them to make provision for agricultural research." 

At no period in its history has agricultural science 
had a greater opportunity than at present. It is no 
longer hampered by lack of funds or by apathy on 
the part of the farmer. The problems are more 
numerous and more interesting than ever they were. 
But unfortunately the workers are few, and fresh 
workers are not readily forthcoming. The hopeful 
feature is that a number of eminent men of science are 
giving up time and thought to the organisation of the 
new work, and, further, that the Board of Agriculture 
and the large agricultural societies are manifestly and 
genuinely anxious to render all the help they can. 

RATS AND PLAGUE. 

A LTHOUGH the recent epidemics of bubonic 
plague in China, India, and other parts of the 

world have been always associated with outbreaks of 
the same disease amongst rats, the historical study of 
plague throughout the world reveals the singular fact 
that previous to 1800 very few references to a coin
cident mortality amongst rats have been put on record. 
Manv excellent accounts of the older outbreaks, 
notably of the Black Death in Europe in 1347, and 
the Great Plague of London in 1665, are in existence, 
but careful research into these documents by modern 
historiographers-Haeser, Hirsch, Abel, and Sticker
has shown that for reasons difficult to discover very 
scanty mention of associated rat mortality has been 
made. 

The earliest recorded instance is perhaps that given 
in the Bible in the account of the pestilence amongst 
the Philistines, which they ascribed apparently to 
"the mice that marred the land." Avicenna refers 
to the association between rats and plague in his 
description of the epidemic in Mesopotamia about the 
year moo A.D. Nicephorus Gregoras, writing of the 
Great Plague of 1348, which entered Europe by way 
of Constantinople, makes a similar reference. Rats 
are mentioned in connection with the plague in Yun
nan about 1757, and later in 1871-3. In India an 
association between rats and plague is noted in the 
Bhagavata Purana, by the Emperor Jehangir in the 
plague epidemic of 1615, and in a report of the Pali 
plague in Rajputana in 1836. Lastly, Orraeus refers 
definitely to rat mortality in his account of the 
epidemic of Ii7I in Moscow. 

The identity of the disease in rats with that affecting 
man was established by the discovery in 1894 of B. 
pestis by Yersin and Kitasato. 

Within the next few years the relationship between 
rat and human plague was investi1rnted in many parts 
of the world-by Thompson and Tidswell in Sydney, 
Clark and Hunter in Hongkonv, Snow, Weir, Hankin 
and James in India, and by Kitasato in Japan. In 
1qo~ the Plague Rese:1rch Commission was appointed 
to investigate plague in India, and the reports of this 
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Commission represent the results of the most exhaus
tive inquiry into the subject that has yet been carried 
out. 

The Commission early turned its attention to the 
relationship of rat plague and human plague, and 
instituted an extensive examination of the rats in 
Bombay and elsewhere for the presence of plague in
fection. The maps and charts, representing graphic
ally the results of this examination, clearly show the 
correlation between the epizootic and the epidemic
the rat epizootic preceding the epidemic by an interval 
of ten to fourteen days. Every outbreak of bubonic' 
plague, when adequately investigated, was found to 
be associated with the disease amongst rats. The 
conclusion must be drawn that every epidemic of 
bubonic plague is caused by the concomitant rat 
plague. 

In Bombay the rat population is an enormous one, 
llfus decumanus (the brown or grey rat) swarming in 
the sewers, gullies, and outhouses in the city, and 
Mus rattus (the black rat) living in countless numbers 
in the houses of the people. The latter species is of 
especial importance in plague epidemics, because it is 
essentially a house rat: it may almost be said to be 
a domesticated animal. The severity of the epizootics 
in the two species will be appreciated when it is stated 
that during one year the examination of 70,789 M. 
decumanus, taken from all parts of Bombay city, 
proved that 13,277 were plague-infected= 18·8 per 
cent., and that out of 46,302 M. rattus examined 4,381 
were plague-infected=9·4 per cent. The heavier 
incidence of plague in M. decumanus is explicable J:,y 
the circumstance that the flea infestation of this species. 
is more than twice that of M. rattus. 

Some interesting observations on the distribution of 
different species of rats in India have been made 
recently by Captain R. E. Lloyd, I.M.S. The most 
common rats in India are M. rattus, M. decumanus, 
and Gunomys (N esokia bengalensis). M. decumaaus 
is common both in Bombay and Calcutta, but is 
absent from the city of Madras. It is significant that 
Madras is the one port in India which has never been 
seriously infected with plague. M. rattus appears to 
be universally distributed in India, whereas M. decu
manus does not seem to occur in India except in sea
ports. N esokia bengalensis is found in every part of 
India. 

The question of the transportation of plague by 
ship rats is an extremely important one, but has not 
so far been thoroughly worked out. It would appear 
that M. decuma.nus is the species most commonly in
festing ships, although M. rattus is also found. 

Sticker, in his history of plague epidemics, quotes 
the statement that M. decumanus g-ot into Europe 
from Persia about the year 1725. In England M. 
rattus was displaced bv the invasion of M. decumanus 
about this time. At the present day the predominat
ing species in this country is undoubtedly M. decu
manus; M. rattus is, however, becoming increasingly 
common in the seaports. 

An important question in plavue epidemiology is the 
mode of conveyance of the infective organism from the 
plague rat to man. It is impossible even to sum
marise here the numerous experiments and observa
tions on this subject, but it may be said that from 
many sides, and especially from experiments in the 
laboratory and in actual plague-infected houses, a mass 
of evidence has been raised which incriminates and 
indeed convicts the rat flea as the transmitting agent 
of the infection. 

1 Pneumonic plague differs from bubonic plagl'e in its mode of spread. 
When a seTif"s of cases of pla.e-ue pneumonia occurs, the infe~tive organi·rn~ 
are conveyed directly from case to rase by coughing and inhalation. Jt is 
nrobable that the usual source of infeciion iu the first case of the i:er.iE!s 
is a severe secondary pneumonia occurring in a patient with septicremic 
plague. 
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