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THE INOCULATION OF SEED fIND SOIL

ONE. of; the most remarkable scien-
tific discoveries in recent years

. has-^proved by practical experi-
ment to be so valuable to the farmer
that it is certain to exercise a vast in-
fluence; \u25a0an the agriculture of the fu-
ture in the United States and else-
where. '"''\*~ r

v~:
\u25a0 The exhaustion of soils has been a
source of great discouragement to
farmers', 'and* has been a menace to the
future .-ofi.our agricultural interests;

for a.soil may be rapidly exhausted to
the point almost of worthlessness, and
the restoring of it to fertility has been
an exceedingly expensive, ' slow and
unsatisfactory process.
U; Soils tneed,, primarily, to contain ni-
trogen, potash and phophorous. They

also~rie'ed l'lime. Concerning the latter
there, is little difficulty, for most of the
lands' in the United States are well
supplies with lime. Wood ashes will
replace

( the ,potash that has been ex-
hausted, and various phosphates are
available' to replace the phosphorous:
but^.wjien.^the nitrogen is exhausted
from the soil, it is found difficult and
expensive"'to restore, and it is useless
to attempt,to raise the farmer's usual
crop 'without it. The land is then al-
most valueless for agricultural pur-

For sixty years or more we have im-
ported'nitrates from a very great dis-
tance, and at a heavy expense. Ships
from oUr~Atiantic ports have sailed the

hole: length of South America, round-
ed Horn, and come northward on
the vTa't;iftCT ;h*early to the equator, in-
order>toc!se<mre the rich nitrates con-
tained in the islands off Peru. 1. Their
long return trip, with their, heavy car-
goes, has ibrought to the American
farmers the.material upon which they
have chiefly depended for restoring the
exhausled|mtrogen.to the soil. V -^-N"w

r .'? ,is a weir known fact that
nearly four-fifths of the air is nitro-
Benj further,--that this nitrogen is free
—^.^c£mcojjnded with any other ele-
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meat, but only mixed with the oxygen
of the air. Why should not the plant?
make use of this? It is well known
also that plants derive a very large
part of their dry matter from the air.
It seems perfectly easy for them to

absorb the carbon in the atmosphere.
Strange as it .may seem, however, the

plants ordinarily raised upon the farm
will not take nitrogen from the atmos-
phere, but only from the soil.

Years ago it was discovered that
where clover had been grown the soil
seemed to become more fertile; and
farmers often gave up their fields to

clover for a single season and did not
harvest the crop, but "plowed it in."
with a view to enriching the soil.
There was something strange about
this. It seemed unaccountable that
any plant should enrich the soil, when
logically it should be expected to de-
plete and impoverish It. The enriching
of the soil by means of clover was gen-
erally attributed to the "plowing in"
of the surface growth, and not to any-
thing relating especially to the roots.
Now it is discovered that it is to the
roots, and not to the stems and leaves
of the clover, that the soil is indebted
for the additional nitrogen which it re-
ceives, and that the "plowing In" may
be unnecessary and wasteful.

For many years microscopists have
been studying bacteria, or germs. These
minute growths are vegetable in their
nature and have the power of increas-
ing enormously in an astonishing short
period of time, under certain conditions,
though at the same time they may be
easily and quickly killed where the
conditions are not favorable to them.
It is now known that many diseases of
humanity are the result of the micro-
scopic bacteria, or germs, taken Into
the human system, where they find the
conditions of warmth and moisture,
such as to cause .them to multiply very
quickly and corrupt the entire system
in a very short time. Various "cul-
tures,' simple pastes or liquids, have
been prepared, in which the bacteria
find a specially easy and rapid devel-
opment: and these have been used by
biologists for studying the bacteria.

A careful examination of the roots
of the clover brought to notice'certain
little nodules, or balls, attached to

them. Placed under the microscope,
these turned out to be busy hives of
bacteria. Kvery nodule was a sort of
"culture"for propagating these infinites-
imal beings. By some process not fully

I understood, the bacteria In these nod-
ules take up the nitrogen of the air and
deposit it In a durable form, thus add-*
Ing greatly to the productiveness of
the Foil. An examination of the plants
showed that these nodules are found
only on plants described as leguminous
•—that is to say, podbearlng plants,
such as peas, beans, alfalfa, clover, etc.
The particular kind of microbes inhab-
iting these tiny nodules was developed
in "cultures" for scientific experimen-
tation. It was found that the bac-
teria could be developed, then reduced
to a quiescent state, without losing
their life. After' an indefinite period
passed under favorable circumstances
in this quiescent state, the bacteria
could be put into water of a certain
temperature, when immediately they
would resume their enormous develop-
ment.

It was suggested that the seeds of
leguminous plants might receive a bet-
ter start by being Inoculated with
these bacteria. The experiment was
tried and proved a remarkable suc-
cess. The plants raised from inoculat-
ed seeds developed nodules of unheard
of size. This singular development
upon the roots did not diminish at
all the productiveness of the plant
above ground, but. on the contrary, in-
creased it to-an astonishing degree. The
larger the nodules, and, consequently,
the greater the permanent benefit re-
ceived by the land from them, the
greater were the crops of clover or
alfalfa that were produced. It was
not necessary for the farmer to "plow
in.' his alfalfa in order to obtain the
benefit of the nitrogen for the enrich-
ment of his soil. He could make use
of his crop, and at the same time re-
ceive ajl the benefit of the improve-
ment of the ground.

The German agricultural-scientists,
who have made marvelous advances
within recent decades, prepared "cul-
tures" of bacteria for the purpose ofinoculating: the seeds, and sold them
to the farmers- of Germany.

It seemed, indeed, that the problem
of restoring wornout soils without ex-
pense or loss had been solved; and
Germar. scientists prepared for sale to
farmers the germs necessary for the
inoculation of the seed. It was found,
however, that the results were ex-
ceedingly variable, and not to be de-pended upon, for the reason, that the
germs were not always active.

It remained to perfect a "culture"
which could be depended upon. In this
the highest success has been achieved
by Dr. Moore of the department of ag-
riculture at Washington, who is said
to have deeded to the department, for
the free use of the farmers, the results
of his discovery or invention which has
solved the problem. The bacteria sup-
plied by the department are placed In
w«'iter of a stated temperature about
thirty hour? before the planting of the
seed, and when developed the liquid
containing them is sprinkled upon the
seeds. The results are marvelous.

But this is not all. Perhaps the
greatest discovery of all is that of the
inoculation of the soil itself. It was
found that when the soil from a clover
field was slightly sprinkled over the
surface of a barren field it seemed to
impart to the latter a good deal of Haown fertility. Evidently the field was
inoculated with the germs brought
from the clover field. Why should not
the soil be inoculated directly

It was found that by sprinkling the
fluid containing the germs upon a
wagon load of earth, and then scatter-
ing the latter over a large field, the
whole of the latter would become in-
oculated. Even fields of barren sand
have been Inoculated,-and with aston-
ishing results. Two small strips of
land were planted side by side, one of
which had been thus inoculated, while
the other, had not. The yield from the
former was more than eight times the
yield from the latter.

There appears to be now no need for
sending to Peru for nitrates. It would
seem as If there need be no longer any
exhausted soil In America. The rosiest
view of the subject is taken by farm-
ers who have tried the experiment of
inoculating their soil. The larger the
nodules developed upon the roots of the
alfalfa or clover planted for this pur-
pose the more enormous will be the
yield of the plant above ground: and
since there is no need to "plow in" the
crop, the farmer does not lose the use
of his land while he is thus renewing
it. Farms that are now practically
worthless may be made to yield large
crops, and all because we have learn-
ed to form nitrates from the atmos-
phere instead of sending to Peru for
them.

SCALY ECZEMA
Looked More Like a Piece of Raw

Beef Than a Human Being.
Doctors Useless.

CURED BY CUTICURA
Blessed Relief After First Application and First

Real Sleep in Weeks—Facts of This Won-
derful Cure by Cuticura Vouched for by
Mrs. Hunt's Neighbors.

"Words cannot describe the terrible Eczema I suffered with. :-lf';
broke put on my head and kept spreading, until it covered my whole
body. I was almost a solid mass of sores from head to foot. I looked
more like a piece of raw beef than a human being. The pain and

** \u0084 vgiP^l^bv^ \u25a0
agony 1 endured seamed more than

" M^^^l^^^Mk 'Blood and pus oozed from the

JJlasiSr • great sore on my scalp, from under

©1111^ Ih9 my fin2 er nails - and nearly all over

--- i®Mp my body. My ears were so crusted
'; V and swollen I was afraid they would

\||||L £jk/ break off. Every hair in my head
I fell out. I could not sit down, for

Yi|||^|^r / my clothes would stick to the raw
||ggS|ii^f

«^>^
and bleeding ilesh, making me cry

Jfflzgfflirferif?^P^v "My family doctor did" all he
'/ymif&A

-*<
cou'

' but 1 Bot *orse and worse.
.';"^r'i X* <<3>o// My condtt*on was awful. 1 did not

'(5\PQ> '' S thlnk * could llve- and wanted death

VrfKfc J*4 %&^ \u25a0

t0 come and end my frightful suf"
vS - £**&£ ferings.

\u25a0
\u25a0 - "In this condition my mother-in-

law begged me to try the Cuticura Remedies. I said I would, but had
no hope of recovery. But oh. what blessed relief I experienced after
applying Cuticura Ointment It cooled the bleeding and itching flesh
arid brought me the first real sleep I'had had in weeks. It was as
grateful as ice to a burning tongue. I would bathe with warm water and
Cuticura Soap, then apply the ointment freely. I also took the Resolvent
for the blood. In a short time the sores stopped running, the flesh
began to heal, and I knew 1 was to get well again. Then- the hair onmy head began to grow, and in a short time I was completely-cured
But I kept on taking th 3 Cuticura Remedies, as they did me so muchgood 1 did not want to stop them.
•• "My cure was so wonderful I thought I would write you about it
1 cannot praise dticura enough. I wish I could tell everybody who

has Eczema to use Cuticura.; My condition was so terrible that whatcured me cannot fail lo cure anybody of this awful disease. If any
one doubts th-. truth of this letter, tell them to write to me ' ~. -135 Thomas St., Newark. N. J. MRS. WM. HUNT."

- -The undersigned are acquainted with and neighbors of Mrs Wm
Hunt, of 135 Thomas St.. and have knowledge of her wonderful cure of
eczema by the Cuticura Remedies, as stated by Mrs. Hunt in her letter
(Signed) Mary E. Cooper. 135 Thomas St., Newark. N. J.; Mrs SusanTaylor. 486 Mulberry St., Newark, N. J."

cure the most torturing, disfiguring, itching burning and Imlv I,? BUfficientJ°ami irritation., when all other remedies an^evTthf Sphy^lcJans faif' SSJ M
Drug & Chem. Corp.. Sole Props., Boston 135 ColumbuVAv? iwm i ' oPo! ter

-\u0084: Mailed Free; "All About the Cuticura Dollar Humor Cure." "' L" S"

njlEW YORK, March 11.—The recent

IMI establlshment in the city of <'o-

II \| logne of a post-graduate med-
ical school Is another Instance

of the much talked of "American in-
vasion" of Europe, which is disturbing
the old-world traditions of science, as
well as of commerce. The Cologne in-
stitution is the direct result of the
foundation in 1882 of the New York
Post Graduate Medical school and the
new methods of medical instruction
first introduced in this country at that
time are now being imitated in London
and in Germany, the land which for
years has been regarded by Americans
as the home of Science.

As a matter of fact the day when
American students in every profession
thought it necessary to finish their ed-
ucation abroad has passed. The fa-
mous Institutions of the old world still
hold much of their fascination, but the
opportunity to study at Oxford afford-
ed by the bequests of Cecil Rfiodes, the
African empire builder, aroused much
less enthusiasm in this country than it
would have even ten years ago. for-

merly every American scholar yearned

for the classic halls of Oxford and
Cambridge, or the atmosphere of solid
learning surrounding Heidelberg.
Strassbourg, Bonn and the other Ger-
man universities. The professional
man felt himself handicapped unless
he had the prestige of a year or two
under some celebrated European teach-
er.

All this is changed now. Even in the
arts; though musicians still flock to

Vienna and Berlin, and architects and
painters to the famous schools of Paris,
"the states" are steadily providing
more and better facilities, while in
those sciences concerned directly with
practical life American ingenuity has
been as successful as in everyday busi-
ness. Nowhere, perhaps, is'this devel-
opment so strikingly seen as in the
field of medicine and surgery. Ameri-
can surgeons are already recognized as
leading the world, and as a medical

center Now York now ranks with Ber-
lin and Vienna. Oxford has recently
called to a prominent chair one of our
leading physicians.

The man on the street who suddenly
discovers that he needs a physician is
not usually In a mood conducive to
curiosity as to how his physician ob-
tained the knowledge necessary to cure
him, and In the outside world the
problems of medical training have
aroused little interest compared with
the importance of their results. Three
things aie necessary for the successful
study of modern medicine—good teach-
ers, many and varied cases from which
to learn by personal observation, and
adequate facilities for treating these
cases by advanced methods. It Is the
abundance of all these essentials that
has made New York pre-eminently one
of the world's medical centers.

New York Is not only the largest
city of America and the second largest
in the world; It is the dumping ground j
for thousands of immigrants brought
each year to our shores. Here hun-
dreds of them stay, among them many :
incapable of going anywhere else. Of
every race on the face of. the globe and
reared on all kinds of food and under
all kinds of circumstances, the most
stringent laws and examinations can-
not prevent their bringing with them
at least the possibilities of every kind
of illness. But the more undesirable a
man is as a citizen the more useful he
is likely to be to the medical student,
and cases of disease are seen dally in
New York which would not come to the
notice of a physician in a smaller place
once a year. It is not Immigrants
alone who provide work for New Yorkphysicians Every ailment that flesh is
heir to. whether it comes from the
overtaxed nerves of the rich or the un-
der-nourished bodies of the poor, is to
be met with here. In addition, the rev-
olution that is being effected In the city
by the expenditure of $200,000,000 in ]
railroad and terminal improvements,
the erection of skyscrapers and bridges,
brings in its train,* constant succes-
sion cf accidents which also provide
varied experience for surgeons. Per-haps the only city which can be com-
pared to New York in the variety of
the field for medical work is Vienna.
and Vienna was for years the cynosure
of medical eyes. London, a larger i ity

I than either, has not the diversity of
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population that characterizes New York
and Vienna, and the same objection
carries weight in the case of Paris and
Berlin.

The wideness of the field and the
abundance of good to be accomplished
in it has resulted in bringing to New
York, and in keeping here, medical men
whose ability and standing are recog-
nized the world over. The names of
practitioners in the borough of Man-
hattan alone fill 148 closely printed
pages of the medical directory, and 80
more pages are devoted to Brooklyn.
From the ablest of these men are
drawn the teaching staffs of the New
York medical schools, men who turn
from lucrative practices to give their
time to clinical instruction, frequently
for nothing, almost Invariably for less
than the time is worth to them in dol-
lars and cents. To the multitude of
persons anxious for treatment, to the
abundance of physicians of the highest

I standing. Is added the number of fully
equipped hospitals, built by the philan-
thropy of one of the wealthiest cities in
the world and supplied with all the ap-
pliances and facilities which modern
skill has devised for the treatment of
patients. Sixty-eight of these institu-
tions exist in greater New York, and
their services must be estimated by
even broader standards than the
amount of suffering actually relievei
by them. To the young physician, with
the ink on his coveted parchment hard-
ly dry, a modern hospital is an invalu-
able school of experience, and an ap-
pointment to the staff of the best ones
comes as the reward of years of the
hardest kind of work in the schools.

Although medicine is being taught
more and more through clinical lec-
tures and in hospitals instead of in
lecture rooms, there is much which the
beginner can acquire almost as well In
one place as another. The American
tendency In education is unquestion-
ably toward multiplying the number of
institutions instead of strengthening
those already in existence. This ten-
dercy has been carried to an extreme
In medicine, and doctors are turned out
each year from schools without num-
ber throughout the country, when they
could better be taken care of by a few
thoroughly equipped, centralized insti-
tutions. In New York, for instance, the
work, done by five undergraduate med-
ical colleges could, many authorities

say, be . accomplished more satisfac-
torily, as well as more economically,
by two. This centralization of effort Is
one secret of the fa met of Vienna, where
.what Is probably the largest hospital in
the world,- provides \an unequaled
training school for young doctors.
- This impulse. toward the multiplica-
tion of schools Is felt more In under-
graduate work than in advance study.
Thus it is estimated that in 1904 there
were in Chicago 2.912 medical students,
in New York 2,827,. and In Philadelphia
2,552. From these figures.it seems that
the three cities offer practically the
same facilities, for one would naturally
suppose that the most students go to
the place, where they can obtain the
best training. " Another set of figures,
however, tells another story. The num-
ber of post graduate students in Chi-
cago in 1904~ivaS- i?47. . In New York it
was 939, and In.Philadelphia only 477.
In many ways>l post graduate statis-
tics, representing,as,they do a class of
men- looking for something more diffi-
cult to find-than a fair-undergraduate
medical school, are the most significant.

Post graduate • instruction In medi-
cine is of comparatively recent devel-
opment; in fact, it may be said to have
come into being with the-opening of
the New, York Post Graduate Medical
school and -hospkalrin November, 1882.
The usefulness of the departure was
immediately - apparent, and several
schools modeled, aft,ei the New York
institution 'are now.ln existence in the
country. Post graduate medical in-
struction is conducted along lines of its
own, differing —absolutely from the
methods of -advanced work in other
sciences, and "also from the methods
until very recently in voguaJn Europe.
In Vienna or Berlin the student be-
comes a disciple of some noted master
and pays directly for the privilege of
following him through the hospitals.
In such an institution as the New York
Post Graduate school the physicians
give their "services for nothing—an act
which some people, who think more of
a . physician's work in life than of the
prosaic fact that-be needs money like
the rest of«us, Te^ara as quite natural—
and the fees of »he studerusiare used to
maintain the, hospUaV.thelndispensable
supplement of til*school. .

" But perhaps the most striking, thing
in; connection with such '\u25a0 institutions: is

•the fact that they are attended cot by

-•'•'•'\u25a0'~~''-v'******w****vvw9*wwwvvv*** ».»»».»»»»»»»»»»»»»» MtIM«»«M»»\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666»\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666<

b^bW **%>t mf^ .^r^^^.

nK?S^ WHATS THE DIFFERENCE _jf^j^

mH SbMb^bw horest i^ißinß^tiy^SßfC
Xl advertising jJ^mß

Icf!T!-r CIRCUMSTANCES MAY B \u25a0 rTH »S SaHS CIRCUMSTANCES MAY ALLOW?
PERMIT. H H B I 1 SII HE MAY GET THE GOODS INTHEY CONSIDER IT A DIGNI- M^M « P L. JL JE^ S HIS HOME WITHOUT ALL BEING

DON'T YOU? « gf PRICES. AS WE DO NOT CHARGE
That's Borrowing '. 1 \u25a0' A 1 Hi extra for credit.

r~~ Hk B S B P^ That's CreditJust received, our Spring line of ' B ' flfi "8 E Wi SW ''.-'. \u2666
Baby Carriages and Go-Carts. H_ BB I **** Wf Just received, our Spring line of

TERMS—SI Down and $1 a Week HH A - jH fir Baby Carriages and Go-Carts.
\u25a0

\u25a0 | ,^—^BB^jg TERMS— Down and $1 a Week

b^^^ .^bVbW^ "^^"B BkJ S^^^^m^

wScgfl Smith ®, Far well Co.^^yf£sMW THE HOME FURNISHERS
Sixth and Minnesota Streets

young men who have just received their
degree and are anxious to push their
studies a little further before beginning
practice, as is the case with embryo
school teachers, professors and others
who support the post graduate depart*
ments of our universities, but by phy-
sicians who have been out in the world
for ten or fifteen years, and many of
whom have built up excellent practices.
Of the physicians attending post grad-
uate 'courses in the New York Post
Graduate Medical school the great ma-
jority are men who have felt the need
of being in touch with the most recent
advances in medicine. A busy doctor
has little time to devote to study. No
man can work all day. and study all
night, and as years go by the physician

I finds himself not infrequently behind
the procession. It is largely in that it
enables such men to catch up that post
graduate instruction, is of highest serv-
ice"\u0094 " '

• This explains why New York's popu-
lation of medical students is. so largely,
post graduate. The man' fresh from
college and anxious to become a physi-
cian usually attends the school that ig
nearest his home and where he can
study at least expense. The physician
who has ten years of snecess behind,
him usually can afford to go where the
best instruction is to be had, where he
can study the methods of the ablest
men and be in the center of medical
progress. Another factor which re-
duces the number of undergraduate
medical students in New York is the
stringency of the state laws. The de-
gree of M. D. from the institutions of
the highest standing.does not admit a
man to practice in this state, and the
state examination, which must .be
passed, is very rigorous. ; Such restric-
tions tend inevitably to. restrict the*

jnumbers as well as to raise the stand-,
i aid of the undergraduate medical-

schools.
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