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artificial cultivation. While there are organisms which
may live indifferently in air or water others are
probably more exclusive in their obligatory conditions.
The mutual interaction of earth, air, and water must
never be lost sight of. It is the life in the earth
both vegetable and animal, which helps by its influence
on vegetation to maintain the quality of the atmosphere.
Apain, it is the earth which gives the quality to spring and
rivqr_wal.er. Pure water is a body of definite chemical com-
position and pure air is a tolerably definite mixture of gases,
and it is not difficult to approximately measure the degree of
pollution of either. The chemical composition of earth, on
the other hand, is complex and constantly changing and it is
not possible for the chemist to fix any standard of quality.
The practical agriculturist by the aid of touch, smell, and
vision will say at once whether any given sample of earth is
foul or pure, sour or sweet, rich or poor, fertile or sterile,
and we must perforce content ourselves with the terms used
by the practical man. The word ‘earth ” in the ensuing lec-

tures will usually be regarded as meaning humus in a healthy
condition.

PATHOGENIC SAPROPHYTES.

There are certain pathogenic organisms which are con-
stantly found in the earth and which appear to be ubiquitous.
They adhere to our skins and clothing, get under the nails,
and lodge in the hair. They produce various diseases of
wounds and wounded persons and we now recognise that in
the absence of those precautions which we call ‘* antiseptic "
it is never safe to inflict even the smallest wound. The
modern surgeon not only renders bis hands and instru-
ments aseptic but he operates in spotless garments and
endeavours to have an operating-room as clean and free
from dust as possible. The organisms which produce the
various wound infections are saprophytes which flourish
external to the body. They are ubiquitous and (probably)
necessary and so long as we have a whole skin and uninjured
mucous membrane they do us no harm. As all organic
matter is constantly circulating, passing through death to
other forms of life and necessarily undergoing humification
as it does so, it follows that the agents of, these changes, the
microbes which are to this end hatched in the soil, vary with
the circumstances. Hounston® gives the estimated number of
microbes per gramme found in 21 samples of soil. These
vary from 8326 in a virgin sand and 475,282 in a virgin peat
to 115,014,492 in the soil from the trench of a sewage farm.
Broadly speaking, the microbes bear a proportion to the
amount of dung. Warington estimated that a gramme of
dung from a cow fed on hay contained 165,000,000.
They all, presumably, bave their optimum condi-

¥ Local Government Board Report, 1897-98.
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aromatic odour is often not very virulent. It is fatal to
animals as well as man and among animals the horse appears
to be most liable to be attacked. Infection always takes
place by inc-r.::ulatinr_l through the wounded skin or mucous
g?gégs.;—;::vgﬂ, it is believed, through the healthy

piratory tracts. Cases of ‘‘idiopathic”
tetanus are reported, but it has fallen to the lot of few of us
to see a case and professional opinion seems to lean to the
idea that in such cases the inoculating wound has been
overlooked. The toxin which the bacillus brews locally in the
wound is toxic to the central nervous system and the antitoxin
to be effectual must, it is said, be injected subdurally into
the central nervous system. The exhaustion of the nervous
system seems to increase its vulnerability which is, perhaps,
the reason why tetanus has been relatively common in the
domain of military surgery. There seems to be no
doubt as to the ubiquity of the tetanus germ. Every
ehild who falls on the ground and gets an abrasion of the
skin, all tillers of the soil who get accidental wounds in the
course of duty, and every horse which *‘ breaks its knees " by
falling in the London streets, runs, potentially, a risk of
inoculation with tetanus. In the face of the ubiquity of the
cause the rarity of the disease is remarkable. I have made
inquiry of many practitioners in the Thames valley where
market gardening is the chief industry and where countless
tons of London horsedung are spread upon the land and
learn from them that tetanus is in their experience the rarest
of diseases. Seeing that the bacillus is so strictly anaerobic
one is justified in supposing that the tillage of the soil which
brings it in contact with air and sunshine must be unfavour-
able for its growth and virulence. The bacilli must die out
under such conditions and the inoculation of the spores alone
is said by Vailliard, Rouget, and Vincent to be incapable of
setting up tetanus. If the bacillus or the spore be carried in
dust, or if they be washed into the water and drunk we have
no evidence that any harm results therefrom. In common
with some other microbial diseases tetanus is more virulent
in the tropics than in temperate climates. Friedberger and
Frohner state that it is so common among horses in BSt.
Domingo, especially after the operation of castration, that
geldings are worth twice as much as stallions.

Phe statement made by Ledantee and H. M. Stanley that the natives
of the New Hebrides and Central Africa are in the habit of poisoning
their arrows by smearing them with mud (obtained in the New Hebrides
from a mangrove swamp) gives emphasis to the importance of
a tropical temperature and the absence of tillage as factors
which make for increase of virulence of the tetanug bacillus
and other organisms found in earth. Pus from the wound of an
animal suffering from tetanus is capable of conveying the disease and
perhaps it is due to this fact that certain stables and pastures have at
times uired an evil reputation in respect of tetanus. Captain
Hayes, F.R.C.V.8,, is of opinion that wounds in the hoof as the result
of oareless shoeing are a great cause of what may look like idiopathie
tetanus in horses. In an article by Mr. Sidney Villar in the Journal
of Comparalive Pathology and Therapeutics for December, 1897, an
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amounted to as much as 20 per cent. (out of a total of some
1,500,000 sheep) “‘et souvent dans les localités dont le sol est
sec et caleaire la mortalité va jusqu'au quart, au tiers et dipasse
gilrluie. la moitié du troupean.” In the department of Selne-et-

arne and in the districts of Provins, Fontainebleau, and Meaux
are certain farms known as fermes d charbon—* les meilleurs
cultivateurs ne les louent qu'en tremblant.” Also in Le Cantal eharbon
i;f known as “mal de montagnes" and certain hills are known as

montagnes maudites " because of their evil reputation in relation to
charbon. The animals stricken with charbon show for a few days
some excitability and passing dyspnea and they become distended
after feeding. Next the urine becomes bloody and it isa sign of bad
omen to see fleeces spotted with blood. The dungalso is noticed to be
soft and slimy, of a whitish colour stained with blood, Theyv die at last
somewhat suddenly and in doing so usually void some biood-stained
dung and urine and expel bloody froth from the nostrils. Post
mortem decomposition is rapid and the animal swells up and blood is
expelled from the nostrils. Hmmorrhages are found in the skin and
Icia mlclihr tissue, as also in the viscera which are engorged with
flood.,

The discovery of bacilli anthracis in the blood clinches
the diagnosis. It was in 1850 that Rayer and Davaine
described the bacilli and in 1877 Pasteur communicated to
the Academy of Sciences the important fact of sporulation
observed in these bacilli by Koch and himself, and further
pointed out that the bacillus anthracis was essentially
aerobic and was quickly destroyed in the blood of the dead
animal after the onset of putrefaction. It is important to
take notice of the extent to which the ground is sciled by the
dung, discharges, urine, and bloody wool of an animal ill
with anthrax,

In August, 1878, M. Pasteur fed sheep on lucerne previously watered
with & pure cultivation of bacillus anthracis. He says that “*in spite of
the immense number of spores taken in with the food many of the
sheep escaped death. ...... The communieation of the disease in this
way is still more difficult in the ecase of guinea-pigs.” "“Nous n'en
avons pas obtenu d'exemple dans d'assez nombreuses expériences, Les
spores, dans ce cas, s€ retrouvent dans les exeréments. n les retrouve
également intactes dans les excréments des moutons,” The mortality
is much increased when the infected food is mixed with prickly
material such as the leaves of thistles and the chopped beards or husks
of barley, and the post-mortem examination of sheep rendered
*“ pharbonneuses " by fodder of this kind gave reason to suspeci that
they were in fact really “inoculated™ by definite injury by the priekly
food to the back of the throat. OFf 19 sheep fed on lucerne polluted with
spores three died after four, seven, and nine days; of 11 sheep fed on
polluted lucerne and thistles three died after three, four, and six days.

It is recognised by professional ‘* knackers" that they run
little risk of contracting °‘charbon” by manipulating dead
animals far advanced in putrefaction and both Pasteur and
Koch have shown that putrefaction soon destroys the bacilli
in the blood and tissues of an animal and that the bacillus
anthracis being aerobic sporulation does not take place
inside the putrefying body, but is very liable to occur in the
blood which escapes from it whether the blood flow upon the

earth or upon a dung-heap.

In August, 1878, Pasteur made a necropsy on the body of a sheep
then buried the_carcass in M. Maunoury's garden. 10 months and 1
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a concurrence of opinion that the bacillus anthracis is killed
by putrefaction and soon disappears in the unopened and
unskinned body. Schmidt-Miihlheim inoculated inea-pigs
with anthrax and as soon as they were dead he ekinned
them and placed the limbs in an incubator at 39° C.
The surface of the flesh was soon covered with a whitish
film which was found to consist exclusively of anthrax
bacilli, in many of which commencing spore formation was
apparent. There can be little doubt that the soil becemes
infected by the discharges from the living animal and the
skinning and other manipulations of the dead one. The
advice which is usually given in this country to bury anthrax
carcasses deeply and unopened and unskinned is doubtless
sound, although it is doubtful if the depth of the grave adds
materially to the anaerobism of the surroundings. It is very
doubtful if in an unopened body spore formation be possible
after a short period of burial. "It is clear that the animal
should be buried at the spot where it dies and that the spot
should be enclosed and planted with a few saplings of some
indigenous tree. The value of *¢quicklime” is doubtful.
Whether it be advisable to delay burial until quicklime can
be obtained is still more doubtful.

All Pasteur's experiments in relation to graves appear to
me to be vitiated by the fact that they took place in an
anthrax district and it is very difficult to say whether the
spores were derived from the buried animal or from the dung
of infected ones which had been used as manure, or from the
blood-stained wool which, we are told, is of ** bad omen" in
a flock. 1t is a noteworthy fact that of the 19 guinea-pigs
inoculated by the Alfort Commission four only died from
anthrax and 15 from septiczemia, and that the earth from the
three-year-old grave and from the 12-year-old grave conveyed
anthrax in the same proportion—i.e., one in four inocula-
tions. There seems no doubt that spores may be found in
earthworms or their castings and there is equally no doubt
that if the worms have brought the spores from the depths
of the earth such spores must have originally been formed
on the surface. It is, of course, quite impossible to say
whether a worm swallowed the spore on the surface or below
it. It is certain that recently dead bodies have no attractions
for worms. Such carrion nsnally forms the food of maggots
hatched from the eggs of diptera deposited before burial and
of beetles which live in the earth and are soon attracted to it.

There are some discrepancies amongst observers as to the
infectivity of food grown on anthrax ground. On the one
hand, Pasteur was unable to do much harm to sheep fed on
lucerne sprinkled with spores and, on the other hand, we have
a story quoted by Pasteur of an old woman whose goat and
cow died from anthrax when fed with clover stolen from
over a grave two years after the burial of an anthrax animal.
It is, of course, impossible to get away from the post Aac
fallacy in these cases, especially in a country where animal
hygiene was utterly neglected and where anthrax was, or
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common cause of enteric fever among Europeans, a state-
ment which is insusceptible of proof or of disproof. Does
pulmonary anthrax occur among the rural population of the
tropical countries where the disease is endemic amongst
cattle? In this connexion we must bear in mind that
anthrax bacilli may change their virulence without
undergoing any morphological changes and in this
form when inoculated may confer Immunity on susceptible
animals without apparently producing other effects, The
virulence is diminished by cultivation at high (from 108°
to 120°F.) or low (from 66° to 756%) temperatures,
by cultivation under pressure of three or four atmo-
spheres, by exposure to sunlight, or by admixture with
other bacteria. The modified organisms thus produced are
not pathogenetic but confer immunity on susceptible
animals for nine or 12 months, Morphologically they
are indistinguishable from the most active and virulent
forms of the organism and they will generally regain their
virulence when favourable conditions are restored although
the degree of virulence varies in different species of animals,
The persistence of the anthrax spore in the earth does not
admit of a doubt but there is no evidence that man is
ever infected directly from the earth. How far anthrax in
animals is due to inoculation rather than to feeding requires
further and very careful investigation.

DIARRH(EA.

Diarrheea is a disease which in its epidemic form has been
supposed to be engendered in the earth.

The third quarter of the year 18987 was characterised
by a very large infantile mortality, mainly attributable to
diarrhcea. The rainfall for the quarter was unprecedentedly
small, the temperature was above the average, and the
harvest was one of the best on record.

Of the 141,540 deaths registered 52,837 were those of infants under one
year of age. The mortality of infants, measured by the proportion of
deaths under one year of age to registered births, was r 1000 which
is the highest proportion in any quarter for which the figures are
available and is 55 per 1000 above the average in the 10 preceding third
quarters. In the 33 great towns as a whole infant mortality was equal
to 275 per 1000 births, being higher than the proportion in England and
Wales by 50 per 1000,

Excluding the towns infant mortality in the remainder of
England and Wales was in the proportion of 184 to 1000
births, Diarrhea caused 22,624 deaths, equal to an annual
rate of 285 per 1000, or 1'21 above the average rate of mor-
tality in the third quarters of the previous ten years.

The death-rate from this dizease ranged from 0'7 in Rutlandshire,
058 in Hertfordshire, 066 in Shropshire, and 068 in Deorsetshire, to

T Quarterly Return of the Registrar-General.
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houses, along with the possible convection by vermin,
must all necessarily be in favour of the infection being
carried to man. The amount of such infection spread
by rats cannot be gauged. The infection of the rat
18 no proof whatever of infection of the soil except
by filth deposited on the surface. Lowson in his report
to the Bombay Government in 1897 says: ** That the
disease is primarily a soil disease is certainly borne out
neither by observation nor experiment. Takaki and I carried
out bacteriological experiments in Hong-Kong by which we
were able to prove that even in houses in which the earthen
floors had been severely infected no cases of plague infection
could be obtained and later experiments on the artificial
infection of earth with a culture of the plague bacillus
have shown that the mixture of earth and bacilli loses its
infecting power, sometimes in a couple of days.” Indeed,
there has been no proof ferthcoming so far that the plague
bacillus has ever been found below the surface of the earth.

In Hong-Kong the soldiers who were attacked by plague
were in the cleansing squads, and were well booted,
but worked with trousers open at the bottom. In India
the military parties who assisted in this work were ordered
to wear putties to prevent plague-infected dust and animals
from coming in contact with their legs, with the result
that none of those engaged in this work became infected,
and that, too, amongst probably eight or 10 times more
soldiers than were doing the work in Hong Kong. To
sum up, it may be said that the following are the
most important items in the spread of plague: (1) filthy
habits of the people, such as spitting over the floor and others
wentioned above ; (2) filthy Euuses; (8) overcrowding and
consequent rapid increase of contagious disease when once
imported ; (4) presence of rats, insects, and other vermin;
{8) the naked condition of the people going about, such
people presenting almost unlimited opportunities for the
entrance into their tissues of plague poison by inoculation
and through abrasions ; (6) pollution of seil and houses with
the excretions of man and animals; and (7) filthy clothing
and absence of bodily hygiene.

DIPHTHERIA.

Arthur Newsholme in his work on Epidemic Diphtheria
(1898) while admitting that personal infection is the chief
means by which diphtheria is spread, contends that :—

The specific micro-organism of this disease has a double eyele of
-existence, as have the specific micro-organisms of enteric fever,
erysipelas, scarlet fever, rheumatic fever, &e. One phase iz passed in
the soil, another in the human organism. One is saprophytic, the
other parasitic.ll It is not strange, therefore, that the epidemic

11 It is not contended that there isa regularalternation of saprophytic
and parasitic generations ; but that such alternations do oceur,
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of potential infectivity, Most of the facts collected by
Newsholme are explained as readily, if not more readily,
on the theory that diphtheria is an air disease as upon the
theory that it is a soil disease. If we remember that a
theory is not a fact these speculations will do no harm.
Unfortunately this is not always remembered. Diphtheria
(Copeman) has been supposed to show a preference for
houses on damp clayey soils (Greenhow, Airy) and dampness
of habitation (Thursfield). ‘* Although,” says Copeman,
‘' dampness of site is undoubtedly a factor in the production
of outbreaks of diphtheria, particularly if such dampness be
due to persistent leakage from imperfect sewers or cess-
pools,” it does not appear to bear any relation to the rise and
fall of the subsoil water,

That diphtheria is a soil disease is certainly not proven.

MALARIA.

A few years ago I should have spoken of ** malaria” as
undoubtedly caused by something in the soil itself and 1
should have indulged in the stock phrases about miasmata,
mephitic vapours, and the like. The discovery of haamatozoa
in the blood of sufferers from malaria has altered our point
of view. The most widely spread poison in the world has
become something which is visible and tangible and
inoculable. No discovery which has ever been made in
the domain of medicine is likely to have such far-reaching
effects, Further it seems certain that the infection of human
beings may take place vid the mosquito and we are now con-
cerned to find out whether this is or is not the only medium
through which the blood of man receives the parasite. Some
who are well qualified to speak would answer in one way and
some in another. This is not the place for weighing argu-
ments pro and con nor can I claim any special knowledge
which qualifies me to sit in judgment. ILet us assume that it
may possibly be shown hereafter that what we have hitherto
regarded as ‘‘malaria’ is a parasitic disease wholly and
solely inoculated in us by insects of the mosquito class and
that in respect of its mediate infection by animals
malaria will fall into line with rabies. We cannot issue
a muzzling order to be enforced against mosquitoes nor can
we lure stray mosquitoes to their death in some tropical
Battersea. We shall have to go more to the root of the
matter and while on the one hand we may be able to show
Europeans the importance of protecting themselves against
the attacks of insects we must still continue to make use of
our accumulated knowledge as to the conditions of soil which
indirectly cause remittent fevers to be endemic. 0Old and
well-established facts will now be re-examined by intellects
strengthened and widened by the discoveries of Laveran and
Ross and our knowledge is sure to be extended and in-
creased. Although the conditions of soil which give rise to
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opinion that a water-logged soil rich in organic matter is the
one in which the bacillus typhosus is most likely to flourish,
If this should be true the official position that in sewage
treatment filtration through earth is a sine gua non becomes
untenable.

In the discussion which followed a paper which I had th
read before the Hngal Medical and IEurginu:l Bociety nfﬁéﬂ?ﬁﬁéf’
1897, on the Prevention of Enteric Fever, and which has been published in
vol. Ixxxi. of the Transactions of that society, many eminent sanitarians
and bacteriologists made most valuable statements. Sir Richard
Thorne said (p. 56) : *‘I do not think nature made any provision for the
disposal of specific excreta. Nature provides an easy means of dealin
;-vi:lh]t.lm ordinary he?lthg,r e:u:reéa of healthy people fiving on the lan
mt dangers arising from specifically contaminated ex ;
minoh miore diBeult to be thing got rid of.11 i

The danger from flies is, in Director-General Jameson s opinion, a
very real one in tropical countries. By their agency fmeal poisons are
probably carried to the food or milk., Dr. Sims Woodhead said: “We
stand in need of further information in respeet of the continuance of
the typhoid bacillus in soil. I agree ...... that the typhoid bacillus has
a much greater chance of persistence in a water-logged soil con-
taining a moderate amount of organic matter than in a dry,
well-aerated soil, however large an amount of organic matter
it may contain. In this, however, my actual experience is
limited, though I hold a strong opinion on the subject.”
When we consider that the bacillus of typhoid fever may
remain in the intestine for some time afler recovery as well as
in the urine and gall-bDladder, and when we also remember what
Metehnikoff pointed out in relation to cholera—viz., that the wibrio
may be present in the intestine a long time before an attack of cholera
oecurs, it would seem that we can have typhoid bacilli under very
similar conditions present in the intestine in practically healthy
individuals, and that this bacillus may remain in the intestine a con-
siderable time before the intestinal tract becomes so altered that the
bagillus has a chance of deoing its special work, Then it is that bad,
though not actually infected water, may help the typhoid bacillusto
o its work,"

Dr. Corfield insisted on the importance of sewer air and eesspool air
as factors in produging the endemicity of enteric fever. He instances
Lyons as a city in which cholera has never spread but in which typhoid
fever is endemic. Lyons is a city of cesspools.

Loesener, in a paper'? on the Viability of Pathogenic
Bacteria in Interred Corpses, states that he injected into
the vessels and cavities of dead pigs a great quantity of
pathogenic bacteria so that their number should exceed that
of the saprophytes. In the first experiments the animals
were not interred and under these conditions the viability of
the bacilli of typhoid fever and cholera did not exceed four
or five days. When the animals were treated in this
way and buried in a porous soil the pathogenic bacteria
manifested a maximum viability as follows: Typhoid
fover (one instance only) 96 days, cholera 28 days,
tubercle 95 days, bacillus pyocyaneus 33 days, pnenmo-

11 This opinion is not quite in harmony with Sidney Martin's repeated
demonstrations that the bacillus typhosus is killed by wvirgin sand or
peat, and the death of it in Robertson and Gibson’s soil which had not
been watered with beef tea and its extermination by growing grass.

11 Arbeiten aus dem Eaiserlichen Gesundheitsamte, vol. sii., £ 11,

p. 448.
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tever go to show that this organism finds in a soil contami-
nated with foul matters from leaky sewers, drains, and cess-
pools conditions especially favourable to its vitality and
multiplication. That the soil on which Muaidstone stands is
thus contaminated was set beyond doubt by the evidence put
Fa;:fﬂf:ﬂ s, To the existence of these conditions is mainly, we
consider, to be attributed the remarkable persistence of
fever in Maidstone after the primary cause of the outbreak
had been removed by cutting off the Farleigh water-supply.”

Do the facts of the case really establish the conclusion
which the inspectors say is ‘‘set beyond doubt”? I do not
find a single word in the report or a single experiment to
prove that the bacillus typhosus was growing in the soil of
Maidstone. The epidemic is remarkable not only for its
severity but from the fact that six gentlemen, all eminent
for their skill in bacteriology, failed to discover a single
typhoid bacillus. The bacteriological investigations were
upon a scale which was quite nnprecedented and in so far as
the bacillus typhosus was concerned were entirely and
absolutely negative. It may be, as the inspectors hint was
the case, that the bacillus typhosus was permeating the soil
of Maidstone in November, December, and Jannary very
much as a blue mould permeates a cheese, but no examina-
tion of the soil is recorded in the report. There are facts,
however, which make strongly against any such contention.
These were the total escape of the barracks and prison.

On page 26 of the report is the following paragraph: ¢ The
barracks and the Maidstone prison are both within the
borough and both are connected with the town sewers. The
population of the barracks was 300, this total including 166
men, 44 women, and 88 children. The water supplied to the
barracks is that of the Boarley system of the water company’s
supply. No case of typhoid fever occurred in the barracks
during the year. At the prison the average population
throughout the year was 171, the total number of prisoners
received being 1925. The water used on week days is from
a well 34 feet deep sunk in the Hythe beds of the lower

eensand. On Sundays water is turned on to the prison
from the Boarley mains. There have been no cases of typhoid
fever or diarrhcea among the prisoners or staff during
the whole of 1897.” During the five months (August to
December) there were probably 800 persons who drank water
from the 34-feet well sunk in the ** contaminated ™ soil of
Maidstone. A reference to the map (Fig. 5) will show that
the area of the prison is closely hemmed in on the north
and east by fever-stricken houses and the escape of
the prison and barrack populations is most remarkable.
Neither rise nor fall of subsoil water brought typhoid
fever or diarrheea to the prison. ; b T

The investigations connected with the Maidstone epidemic
are of great interest as pointing to the wonderful protection
which the humus affords to the underlying water against
pollution from above. The whole of the Farleigh springs
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shown, in hot baked rice-pndding. With regard to m

the necessities of life v?e hea,g the aryaﬁ? “tgnc]c;sabnﬂ’l:
“‘ unclean,” until the wonder is that we are any of us left
alive to warn our neighbours. The fact that many of us
manage to live to a respectable age and to die from something
which is non-infective cannot but make us consider whether
after all the immunity of the individual is not the fact which
tends more than any other to the improvement of the public
hea_lth. It 18 wholesome for us to remember that the greatest
sanitary achievement of our time has been the practical dis-
appearance of typhus fever. Of the cawsa causans of this
disease we know nothing. Its absolute disappearance has
not been produced by successful germ hunting. Its dis-
appearance is probably due to the improved conditions under
which the masses of the population live as regards food and
cleanliness. Few of us doubt that if this country should
become involved in war and food should become dear and
scarce in consequence the relative immunity of the population
would be lessened and typhus fever would re-assert its sway.
Whether we succumb to an infective disease or not probably
depends in great measure to the dose of the poison which we
receive. When an endemic disease such as enteric fever
becomes epidemic it is due to the sudden dissemination of a
poison in relatively large or virulent doses. Even in the
most severe epidemics it is rare for more than 10 per cent.
of those who have run obvious risks of receiving the
poison to be attacked. The questions of virulence and
vulnerability are most important. It seems to be
well-established that the virulence of some of the
pathogenic microbes varies immensely with the con-
ditions of scil, temperature, air, sunlight, &c., under
which they are grown, and it is a fact that must be
remembered that it is not always the pure cultivation which
manifests most virulence. Many infective diseases assume a
virulence in the tropics which is rarely met with in tempe-
rate countries. This appears to be true of tropical malaria,
enteric fever, cholera, yellow fever, anthrax, and tetanus.
In hot countries where a temperature equal to the optimum
for the growth of many pathogenic microbes is often con-
tinuously maintained for weeks in succession, the risks
of contagion and the danger of uncleanliness must often
have become apparent in a manner more convincing
than is the case among us. The repeated injunctions
as to uncleanliness in the Mosaic law and the rigid
rules Jaid down as to the conditions which made a man
unclean and which necessitated his subsequent purification
must have been the outcome of experience. To eat with
unwashed hands in a tropical country and without knives
and forks would clearly be to run considerable risks. The
regulations in force among the Hindus were even more
stringent, and although some of the regulations may appear
to us to be extravagant and nonsensical it is impossible not
to admit that most of them have for their aim the protection
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where no connexion could be traced with defective
sanitary arrangements, though it is probable that malarial
influences did occur. *There is no such thing as a drain or
a cesspool in the island, all the sewage and other filth being
removed daily and thrown into the sea to leeward of all
dwelling-houses. The water, partly collected from the roofs
of buildings during rain and partly condensed, is stored in
iron and cemented stone tanks and removed from all possible
sources of contamination.” It is of conrse possible that in a
case such as this the bacillus typhosus may be lying dormant
in the body ready to assert itself when bodily enfeeblement
reaches a certain pitch. It has been asserted (and the
assertion received the support of the late Professor Kanthack)
that the bacillus typhosus may be found in an abscess years
after the attack and the same thing holds good in a less
degree with regard to the microbes of diphtheria and cholera.

Nothing is better established with regard to tubercle than
its relation to overcrowding and unwholesome occupations.
Three times as much tuberculous disease occurs in the centre
of London as at the outskirts and an hotel servant in London
runs a risk of dying from tubercle nearly 10 times as great as
that of the farm labourer. In our combat with this disease
we must by no means confine our efforts to microbe
hunting. So again with ** filth diseases,” we must remember
that almost all infective diseases are especially fatal to those
who live in the midst of filthy surroundings. It is not, I
think, at all necessary to assume, although it is possibly
the case, that specific organisms are growing in the filth. In

kind of earth and must remember that there are several kinds which
cannot be used without committing an offence under these cireum-
stances, Such are the earth of white ant nests, potter’s earth, road
dust, bleaching earth, earth taken from under trees, from temple
enclosures, from cemeteries, from cattle pastures, earth that iz almost
white like ashes, earth thrown up from rat-holes and such like. 16,
Provided with the proper kind of earth he will approach the water but
will not go into it. He will take some in his chembuy. He
will then a little distance away and wash his feet and hands
again., If he has not a brass vessel he will dig a little
hole in the ground with his hands near the river side and
will fill it with water which he will use in the szame way,
taking t care that this water shall not leak back into the river,
17. Taking a handful of earth in his left hand he will pour water upon
it and rub it well on the dirty part of his body. He will repeat the
pperation, using only half the amount of earth, and so on three times
more, the amount of earth being lessened each time. 18, After cleans-
ing himself he will wash each of hiz hands five times with earth and
water, beginning with the left hand. 19. He will wash his private
parts once with water and potter’s earth mixed, 20. The sama
performance for his two feet, repeated five times for each foot,
beginning, under the penalty of eternal damnation, with the right
foot. 21. Having thus scoured the different parts of his body with
earth and water he will wash them & second time in water only.
22 After that he will wash his face and rinse his mouth out eight
times. When he is doing this last act he must take very great care to
spit out the water on his left side, for if by carelesgness or otherwiss he
anfortunately spits it out on the other side he will assuredly go to hell,
2% He will think three times on Vishnu and will swallow a little water

three times in doing so.
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the smallest conceivable wound whether of the ski
skin or the
mucous membrane. The various forms of septicemia as well
%a erysipelas and malignant ccdema are due to this cause.
fet-a.nu.'a, as we hava: seen, is always due to the inoculation
ot @ wound and it is a question whether anthrax of
cattle is not more often caused by inoculation of
a skin abrasion than hitherto has been suspected,
Whether any of our common infective fevers are com-
municable by accidental inoculation is a moot point
and one which is certain to receive a full share of attention
In the immediate future. It is certain that in the trans-
mission of plague a broken skin bears a most important part,
and it may be that other infections may be conveyed in the
same way. A distinguished pathologist is credited with
having infected himself with enteric fever by a post-mortem
woond. The infections brought about by flies, ticks, and
mosquitoes are at present attracting much attention from
[‘).a.t-h‘ﬂlﬂ-glﬂlﬁ and it seems probable that the danger of certain
"soils” and climates may be shown to be due in an in-
creasing degree to the insects which find in the localities
the wvarions conditions necessary for their existence.
It may be that in some instances an abrasion of the skin
made by an insect may merely serve as a point of entrance
for infective organisms abounding in the surface of the soil or
in the immediate surroundings of the individual and having
N0 necessary connexion with the insect itself. It seems
certain, however, that in the majority of instances which
have been worked out a particular species of insect serves
as an intermediary host for a specific organism which affects
a specific animal. We hear a good deal in a loose and
speculative way about flies conveying fever. This may be
true, but we must always bear in mind what I feel inclined to
call the excessive specialism of nature. Insects which feed
on dung and carrion are seldom attracted by the food of
human beings and I confess to being somewhat sceptical as
to the accidental conveyance of infection by ** flies ” which
heedlessly buzz first into the fmces and then into the milk.
The pathologist of the future will clearly have to call in the
help of the entomologist.

PRACTICAT CONSIDERATIONS.

The Maidstone epidemic has been very useful in directing
attention to some of the common conditions which endanger
water-supplies. Pasteur and all subsequent bacteriologists
have directed attention to the value of the earth as a filter
and it is a matter of common knowledge that a very shallow
layer of compact earth will remove the bacteria and much
of the organic matter from water percolating through it.

The greatest danger to shallow wells iz to be found in
subterranean collections of filthy fluids which leak through
fissures in the earth and with a gradually increasing
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a danger in this connexion and if rats or rabbits establish
themselves anywhere near the outcrop of a spring they must
be exterminated. Rats and rabbits sometimes burrow very
deeply, but I have not been able to get any authentic state-
ment as to the maximum depth in the soil to which they may
penetrate. Rats are animals which the sanitarian is bound to
regard with some suspicion. In relation to the plague they
seem to be a very definite danger and when they crawl from
the sewers (their favourite lurking place in towns) to our
houses it is possible that they may be at least as dangerous
as sewer gas. Rats occasionally make their homes in dung-
heaps, especially if such heaps be made in outlying _p]aces
and are long neglected. It is well known that they invade
corn ricks in spite of elaborate precautions, but it is safe to
regard the rat as a haunter of foul places and a lover of filth
and its presence among us is often due to our permitting
accumulations of filth and our delay in putting filth to its
PLODHT TS ;

Although it is probable that a very few inches of soil may,
if properly tilled and cultivated, serve as an efficient pro-
tection to the subsoil water, we must nevertheless be mind-
ful of the accidents which may serve to conduct filth from
the surface to the springs. The danger of having a catch-
pit flooded from the surface is one which can easily be
guarded against by covering with suitable structures. The
ground above the outcrop of a spring ought to be carefully
turfed to a point which is six or seven feet above the level of
the spring. A spring used as a water-supply must be very
carefully watched. If the water become turbid or if a
worm find an entrance to the catch-pit the use of such
water should be discontinued or it must be boiled and
filtered until the cause of the turbidity be satisfactorily
demonstrated. Such springs should always be carefully
inspected during heavy rains, because it is at such times espe-
cially that shallow springs establish surface relations.

The question arises whether it is safe to allow the gather-
ing ground of a spring to be cultivated? This is a national
question of the very greatest importance. No nation which
is dependent upon its native soil for food production could
possibly afford to raise such a question.  What would a
Chinese say if you told him that the water of his well
contained a trace of ammonia and had a permanent;
hardness above the local standard and therefore his
tea-gardens and rice-fields must remain unmanured and
be converted to permanent pastures? His answer to the
‘‘foreign devil” who ventured to propound such a
theory had better g0 unrecorded. But in China they boil
the water before drinking it and they do not seek to fix
the responsibility for the absolute purity of the water of a
district upon a single underpaid individual ; nor do they talk
about ‘* manslanghter " when a break-down in the arrange-

ments from some cause, natural or artificial, brin about an
outbreak of disease, : ' &F












51

disease and that there is no line of demarcation between
the two. This is true, but it is nevertheless very
necessary for practical purposes to distinguish the one
from the other. We are all agreed that it is dangerous
to allow the purlieus of a house to become sodden with liquid
filth, but it might be equally dangerous to the public health
to encourage the idea that it is dangerous to dung the land
for fear of inoculating it with infectious disease. Happily,
from the laboratories we get comfort in this matter. Sidney
Martin has shown (as Dempster had previously shown
with regard to peat) that * virgin soil,” whether aand:!r or
peaty, 1s, even when sterilised, fatal to the _'E::acﬂlus
typhosus, and one naturally asks, What is virginity 7 and
whether cultivated soils by excessive production do not
tend, paradoxical as the question may sound, to return
to that condition of wvirginity in which they are able
to grapple with infective organisms? The evidence goes to
show that cultivation and production are the enemies of dung
infections. Robertson and Gibson found that a growth of
grass was fatal to the bacillus typhosus. That dung con-
tagia must be destroyed or their virulence be diminished
by tillage is self-evident. Were it otherwise our race
must long since have been extingnished. The race which
has shown the greatest Eers:istence in this world (the Chinese)
is precisely that one which has systematically inoculated its
native soil with dung 'contagia for three or four millennia.
Politically they are said to be sick but physically and
economically they are * going strong ” and are likely to con-
tinue. 6. The fact that most of the alleged soil diseases are
more rife in the crowded centres of population than in the
rural districts is a fact which must not be lost sight of.
Whether this be due to the greater vulnerability of town
populations or to the soakage of the purlieus of the house
from leaking sewers it is difficult to say. In any case it is
incontestable that soil diseases (so-called) are most rife
precisely in those spots where the ground is not cultivated.
Infective organisms contained in dung have to run the
gauntlet of many enemies, such as dogs, sparrows, rats, flies,
maggots, beetles, earthworms, moles, sunlight, fresh air,
innumerable saprophytes (both aerobic and anaerobic), and
the chemical action of the roots of plants. Of course, there
may be spores which emerge from these ordeals unharmed
and still virulent, but it is evident that, being mortal as we
are, they are likely to succumb before the digestive and dis-
integrating processes which they encounter. The bulk of
the evidence goes to show that contagia must be largely
destroyed in the soil and that agriculture is really the corner-
stone of preventive medicine. It becomes of greatimportance,
therefore, to devise means by which the fertilising material of
our towns may be applied to the soil with safety and despatch,
I may be pardoned for reverting to the method of dealing
with human excreta which I have practised now for 12 years
in my experimental garden at Andover: (1) the excreta are
moved every day so that there is no accumulation of filth near
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Lawes also gives the average yield of these fi
periods extending over 46 :r,rnms!n:e:l‘!Iir L

TABLE VI.— Wheat Crop, 1852-97,

L Un- Farm- [AmmonialA

. manur&d.! yard. salt, b mugﬁfdn ﬁim
36 years 1852-87 13 | 33 | 2= 364 363
10 years 1888-97 128 | 403 344 37§ 33
46 years 1852-97 12§ I 304 335 36§ 36k

From the above table it will be observed that not only
has farmyard manure proved to be practically the equal of
artificial manures for nearly half a century but that during
the last ten years the yield from it has been considerably
more than that of any of the artificially manured plots.
It is interesting to observe, also, that had the wheat-growing
area of this country in the year 1898 been sprinkled with
nitrate of soda after the manner of Plot 9 at Rothamsted
the yield might have averaged only 23 bushels instead of
35 bushels. On 2,000,000 acres, which is approximately the
wheat area of the United Kingdom for 1898, this means a
deficit of 24,000,000 bushels or 3,000,000 quarters. The
chemical analysis of a soil often fails to give the clue to its
fertility or sterility. Mr. Robert Elliot, in a paper on
““The Value of Plant-roots as Tillers of the Seoil,”*
quotes Bir John Lawes to the effect that ** All our
experiments tend to show that it is the physical con-
dition of the soil, its capacity for absorbing and retaining
water, its permeability to roots and its capacity for absorb-
ing and radiating heat, that is of more importance than its,
strictly speaking, chemical composition.” It is, in fact,
abundantly evident that the biological side of fertility is
quite as important as the chemical and that organic manures
are absolutely necessary to maintain the fertility of the soil,
and that of all organic manure there is nothing to be com-
pared with dung. If all that comes from the land be
returned to it there can be no reason why the agriculturist
shounld trouble himself with chemical theories. He has only
by labour to maintain the soil in a good physical condition
and he may rest assured that its fertility will increase.

SANITATION IN HOLLAND.

In Holland the connexion of sanitation with agriculture
is far closer than with us and it is possible that we may

& Journal of the Royal Agricultural Society, vol. vwiii., p. 469.
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steady. He has had to contend with the forces of nature
and has got the upper hand and is now ahead of the whole
world in exacting li‘sﬂ:mun.u' and profit from wind and water.

It is very difficult to appraise the fertility of a district. The area of
Friesland 13; Vel A5 331?&0 hectares, of which 206,718 are pasture and
47,317 are arable. These 254,035 hectares of land under enltivation are
farmed Ly 14,049 farmers, of whom 5374 are fresholders. The average
holding would thus appear to be 18 heetares or about 43 acres, and as
one travels through the provinee the substantial farmhouses appear to
be dotted over the country with mmet.hin%é:ke mathematical precision
and the cattle (of which there were 233,582 in the province in 185T)
ap to be innumerable.

roningen containg a considerable amount of waste land. The
pastures are less extensive than in Friesland and thers is a greater area
under the plough. In 1897 I find that in Groningen 7351 hectares of
wheat produced 35 hectolitres per hectare ; 4702 hectares of barley pro-
duced 41 hectolitres per hectare ; and 33,135 hectares of oats produced
97 hectolitres per hectare. These returns are large and are the equiva-
lents of 40 bushels of wheat to the acre, 46 bushels of barley to the acre,
and 65 bushels of oats to the acre. Agricultural returns for a gingle
year are not, perhaps, of great value but these figures show at least
that the land is capable of an enormous yield, The yield of oats espe-
cially appears to be very large.

The returns issued by the Board of Agriculture show that
in 1896 we imported from Holland 923 horses, 663,196 cwt.
of dead meat, over 500,000 cwt. of butter and cheese,
861,887 cwt. of margarine, 217,891 cwt. of milk and con-
densed milk, 375,116 bushels of fresh fruit (apples, pears,
cherries, plums, &c.), and 1,581,386 bushels of onions. In
addition we imported from Holland 509,710 cwt. of grain
and 40,127 tons of hay and no mention is made of the
horticultural products in the form of * Dutch bulbs,” &e.,
which we import in enormous quantities.

In the United Kingdom of Great Britain and Ireland
there are, including waste lands, 77,672,000 acres sup-
porting a population of 40,000,000, and in Holland there
are (excluding lakes and rivers) 7,786,000 acres sup-
porting 4,894,000, so that Holland su ports a bigger
population per acre than the Unite Kingdom., 1In
the United Kingdom the area under cultivation (crops
and grass) amounted to 47,868,553 acres in 1897 and
this figure appears to be slightly decreasing. In Holland
in 1895 the total area under crops and grass was
5,149,817 acres, showing an increase of 95,000 acres in
the preceding three years. In the United Kingdom
there are 1'2 acres of cultivated land per head of the

pulation and in Holland there are 105 acres of cultivated

nd per head of the population.  Statistics prove that
Holl.gmd 15 a most fertile and productive country, but one
requires to travel through it in order to be fully impressed
with the extraordinary amount of produce which the Dutch-
man exacts from the soil. In Groningen and Friesland one
cannot but be struck with the well-to-do look of the popula-
tion. If there be wretchedness and squalor it is not visible

to the traveller and must be, in any case, relatively small in
F
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Moss was b:}ught.émly the Manchester Corporation in 1886, It is 10 miles
from the eity, in elose proximity to the famous Chat Moss from which it
is separated by the Manchester Ship Canal which serves for the transit of
material from Manchester. The estate, for which the corporation gave
£38,000, has an extent of 1100 acres, of which 600 were wild moss
commanding a rental of a shilling an acre for sporting rights. The
mrﬁaumtlan has spent £56,000 on light railways, roads, drainage,
rolling-stock, buildings, &c., making the cost %D&. (The outlay on
the estate is given as £82,946 in the City Treasurer's Abstracts, 1{-91,}
In the nine years 1883-97 491,686 tons of refuse material have been
laced upon Carrington Moss, or very nearly 50 tons per acre
annum. The moss has been drained by a series of deep trenches
with nearly wvertical sides cut at regular intervals, ’Fhe refuse
as it arrives from Manchester is transmitted by means of a light rail-
way to various part of the estate where for the most part it is placed in
heaps and allowed to *‘ripen” before being placed upon the ground.
These heaps soon cease to be in the least offensive. Nightsoil is
frequently applied directly to the fields. At the time of my visit two
barges estimated to contain 80 tons of refuse were unloading at the
little wharf which has been especially constructed. The hay harvest
was Just over and the corn harvest was soon to commence. The crops
one and all were in splendid condition. Oats, potatoes, carvots, wheat,
and all the other usual farm crops appeared to be first-rate,
zualit.jr excellent, guantity enormous. The roads were hard and
rm having been brought to this condition by the application of
clinker and other forms of hard material from the city. The farm is
not quite a dead level but the inequalities of the surface are very slight
g0 that from every point the spectator is able to survey an area of very
considerable extent. Without previous knowledge there was nothing
in the appearance of the farm (except the deep trenches) to indicate the
character of the subsoil. All indications of bog had completely
vanished. On h&ﬂﬂhigg Mr, MeConnell's house we walked out upon a
pretty lawn surrounded by a flower-border brilliant with earnations and
the ordinary garden plants. The lawn was firm and perfectly dry and
I was not prepared for the demonstration which I was to have
of the character of the subsoil. Taking an iron rod having
a length of 114 feet and a diameter of about half an ineh Mr.
MeConnell with one hand drove it through the turf of bis lawn com-
pletely up to the handle. I then did the same thing. As the rod
through the first foot or so there was some resistance and a
sense of grittiness was imparted to the hand, but this first obstruetion
assed the deseent of the rod was pmﬁlwi'.rely easier until it was
Enall etopped by the handle resting on the lawn., On withdrawing the
rod the lower half was found to be wet while the upper part was dry.
To the upper half clung a little grit and peaty earth, the lower half was
elean but wet. It was then only that one recognised that this fertile
paradise was literally floating,

Mr. MeConnell informs me that Carrington Moss is everywhere about
12 feet in depth and that the variations in depth are very slight;
whereas Ohat Moss, although distant only a few miles, has a depth
which varies from four to over 30 feet. On Chat Moss where the digg ﬁ
of drainage trenches was in progress I examined the peat which h
been removed. These trenches are dug to a depth of about four feet
to begin with. The peat near the surface had the ordinary fibrous
character, whereas that from the bottom appeared to the naked eye to
be smooth and structureless and saturated with moisture. It
looked like brown jelly. The moss resembles a huge sponge.
Mr, McConnell states that the surface of Carrington Moss is gradually
sinking ; that whereas when first he came to live on the estate he
uuuld.,%mm a certain point see the spire only of a neighbouring ehureh,
he ean now see the slates upon the roof. The s n%e is heing squeered
and drained, and rendered more compact. he half million tons of
garbage which has been placed upon the surface mustk exercise eon-
siderable pressure and must serve to squeeze moisture into the deap
trenches. Then, again, the npward drainage of the abundant crops Is
obviously very large indeed. The umIl:rmlt- tﬂ'tE mmﬁtuér!znintained and
evaporated by an acre of oats or mangel must be Very :

There nret:yaa yet, not many trees upon the estate, but part of it,
about 43 acres, is used as a nursery for the shrubs required for the parks
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the impression that much of the land is ready to pass, as
some has already done, from the hands of the farmer to that
of the market gardemer. In that case, when oats, grass,
and carrots and mangels give place to frnit and high-class
vegetables, it is certain that, with a market like Manchester
at its door, the money value of the crops in Carrington Moss
may be doubled or quadrupled. There is probably no city
in the world where excreta are dealt with by methods
other than water-carriage on so large a scale as they are
dealt with in Manchester. In 1897 the city had an area of
12,911 acres ; it contained 534,299 inbabitants living in
105,728 dwelling-houses. or rather over five persons to a
house. There were 76,913 pail-closets, presumably used by
some 384 565 persons who provided 189,585 fons (nearly
425,000,000 1b.} of ‘‘pail contents.” It would appear
from the Cleansing Committee's accounts (p. 36) that
at the Holt Town Works 108,394 tons of ¢ day
soil” were converted into 6304 tons of concentrated
manure, and that for the production of this manure
were used 4897 tons of coal and coke and 1674 tons of
chemicals. Adding the weight of the chemicals to the
weight of the *‘ day soil” we arrive at the fact that 110,068
tons of raw material and chemicals were reduced to 6304 tons
by the aid of 4897 tons of coal. Or we may say that 65671
tons of fuel and chemicals produced 6304 tons of manure
from 108,394 tons of raw material. The amount of
water and other volatile matter driven off amounted to
to 103,764 tons. The price paid for chemicals (£5098) and
fuel (£675) amounted to £5773 while the net profit on the
sale of manure amounted to £2081 (p. 15).

It is instructive to compare the Holt Town Works con-
centrated manure accounts (p. 14-15) with the Carrington
Moss Farm accounts (p. 28-31). At the former a turnover
of £30,5633 resulted in a profit of £2081, or rather more than
64 per cent., while at the latter a turnover of £6202 resulted
in a profit of £1041, or very nearly 17 per cent. Turning to
the City Treasurer’s Abstracts we find that whereas the Holt
Town Works (p. 50), upon which the outlay has been £111,318,
are now valued at £71,429, the Carrington Moss estate, upon
which the outlay has been £82,946, is now valued at
£118,617, so that while £39,889 of capital have been lost at
Holt Town £35,671 have been made at Carrington.

CoNCLUSIONS.

I have brought forward a considerable number of facts to
prove that the dangers of applying dung to the soil are as
nothing in comparison with the advantages—advantages
which have been acknowledged from the dawn of historic
time till now. It remains to say a few words on the financial
side of the question. The great experiment at Manchester
seems to prove conclusively that even in a huge city and with
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produce per annum at once. The test of true gardening is
inerease. With the lapse of years and without appreciable
cost the increase of fruit trees is automatic and the yield of
seeds is equally automatic and prodigious. ' My garden has
gradually become fully furnished and to a large extent with
its own offspring, and in that fact lies part of the secret of
its increasing yield. What we see in the London parks in
the summer is not *‘ gardening” but a beautiful display,
after the manner of the bouquetiste, of the results of gardening
elsewhere. In the same way the filling of flower beds with
a crowd of named and fashionable plants bought for the
season is not gardening but a mere evidence of wealth, The
real gardener in these cases is the nurseryman.

The gradual increase in the yield of a plot of land, at
least for a very long series of years, is limited un'g by
the amount of skill and tillage which it receives and the
amount of dung which is available for it. All evidence goes
to show that organic manure in the form of dung is
absolutely necessary for the maintenance of the fertility of
the soil. We are gradua'ly becoming alive to the fact that
fertility is a biological question rather than a chemical
question. To imagine that chemicals can ever replace
dung is a pure delusion from which we shall some
. day be aroused. The success or failure of agriculture

is very largely a question of dung and it must be admitted
that the glung prospects in this country are very bad
indeed. Imported animal food yields very little dung for
the land because it is mostly washed (ultimately) into
the sea, while steam-engines and motor cars and bicycles
must mean a diminution of horse dung. The sanitary
pioneers of half a century ago thought that the huge expenses
of modern sanitation would be compensated by the yield
from sewage farms. That has proved to be a delusion.
Sewage has proved to be merely the happy hunting ground of
sanitary tradesmen who have fattened on the ratepayer. The
century closes with the spectacle of a Hoyal Commission still
discussing the best way of destroying the potentialities of life

rosperity.

am[inpf.hgréznlgﬁures I have brought forward many facts to
show that there is no proof of any danger arising from the
use of dung for agricultural purposes, while it is un-
deniable that the practice of agriculture is pre-eminently
healthy and invigorating. 1 have been unable to find an
evidence that contagia spread in the sn_ﬂ. 'I:u live in fil
and to inhale the products of putrefaction given off from

ivies or pails of fieces or sodden ground results in disease,

ut there is no evidence whatever that disease thus generated
is able to spread through the soil and infect a neighbouring
house or street. Looked at in another way we must admit
that filth disease like many other forms of disease 1s pro-

“tionate to overcrowding. We may pave the backyard
and provide it with a trapped gully (not always sweet) and
we may wash the faces into a ventilated sewer which then




























