
THE OREGON SUNDAY JOURNAL,; . PORTLAND, . SUNDAY MORNING, DECEMBER 13, 1914.

RADIOM A WONDERFOL XJLAN FARMERS' CROPS.

m
Tests Show That
nhe Yield of Many
Vegetables Is
Much Increased
by Its Use and

if - v' - ' A j - v l

f7x if i") (m.xirrt !i

EARLY ROSE POTATOES UMPKlNS

19X37X19 ft .(STxiaroi I 22 - T '-- J
LONG SADISM. O TURmP RADISH (ill X 19")irrcROP z . i

LATE CKLKRV. LATE CELERY EARLY CA&BAQCIkF 2?'CROP I 1 1

, 7. , tr) ie I I
' " i7 " P

"Ika'iS I NAVVeEAHS DWARF LIMA BEAN 3

(S7 X 19 FT) O (37X18r1 fH2 X 19rO 'PARSNIPS ONIONS LATE CABBAGE
13. 12. 3t3(37X 'l8rr 1 C97X19FT) (tux 19IT)

EARLY STRING HUBBARD SQUASHPEPPERS BEAMS
1 J-- lyl .

rrX19 F-r- ) - (34.5 I (3 3 FT)
CUCUMBERS CRIMSON Z LATE

Wl CLOVER It; PEPPERS
10, 29.

CT7 X. 19 FT) (111 x 19 1)
EARLY TOMATO E.S ' LATE COR.t4

" - jr " zoi ;.(77 X 1FT) Zi O1 X 19T) T

LATE TOMATOES . DELICIOUS SQUASH: -

ini&. o 30.(77 X 19rr) (112 X 19PV
ECC PLANT 1 QUEEN POTATOES

j 7.(3' xi9FT 6(: xi&ft i r 5 ; ;

x 9pT)a- - BBr
Q gARLV.CORN

SPINACH . LETTUCE ViA.Ti
rA afotopi r.fy0'! HACKENgACK MUSKMELON3

I 3(37X19 FT I I a.(57 X 191"' f :

33.HOTTS PEA TEL.PEA - cmr
otoeeTURHiPS cow horn turnips ROCKY FORD NUSKMELONS

:
i 3. -

. .;

(7--r x 19FT (112 X 19 FT
EARLY CfeLERY j NAATER MELONS

11

31

1
J"

If

i 4

'f

That the Quality
Is Improved.
Flowers and
Lawns Benefited

BEETS

PLOT PLOT FUST

AA cc

Ptcrrfcc
IOOUM.RAE.,

TO ACRt.

" "SjaaMnai M
' SM -- C?

rjCttTaa

I

PTxan. of tha. Fcrrrx.

T vi &tf IfsS-- v

X '

t r

"fop ROW.

PLCTT rx
NO.R.A.C;

WltHoUrt

is

if

rows, is almost as" regular as though
produced mechanically. There is an
exactly similar difference among the
turnips In the 25 pound plot, those at
the southern ends of the rows, sepa-

rated by three feet from the 50 pound
plot, being twice as large as those at
the northern end, with the same regu-

lar gradation. Between the 50 pound
and the 100 pound plots there is little
difference, showing that 50 pounds
produces about the maximum effect on
turnips.

Conclusive Results.
Between the 100 and the 200 pound

plots, however, there la a simtlar but
reversed relation. The turnips in the
200 pound'plot are stunted by an ex-
cess of radium, Just as was the spinach
that occupied the same plot in the
early . spring. Now, the plants in the
100 pound plot, lying across the path
from tha 200 pound plot, are similarly
stupted, while their size increases
regularly from that side to the north
side, where they arc as large and fine
as in the adjoining fifty pound ploL
In the series of plots next to. the west,
the celery plants show exactly the
tame series of differences as do the
turnips.

Had I performed no other experi-
ments than these this year, I should
have regarded the results as conclu-
sive, since there is no other possible
cause for the differences in the plants
than the effects of the different
amounts of R A V. It is in "this way
that I explain the wide difference in

producing a short rounded root, haf
or more of it borne above th surfape
of the ground. These varieties we
selected In order to ascertain whethSof
the longer variety would, show a.
greater effect from the action of tpp
radium, as I had previously found
true of long radishes as compared
with small round ones, in which .caslp
the latter showed only 2 or 3 pej

n (nitvaata vr n tVi a frn( Tilnl!

while the former showed 70 per enj
in merchantable radishes and 40

in total. "

In the case of the globe turnips, I

collected 11 pounds from the contr
plot and 15 from the BB plot, a gaj
for the latter of about 38 per cent. 1

the case of the long turnips, 1 ''hal-
ves ted 14 pounds from the contrt
plot and 32 from BB, a gain of abov;
129 per cent. These two instances '

far toward indicating that the iarg
the amount of root buried in the so.
and thus exposed to the action qf tlj
emanations,' the greater will be th
crain in that crop. This result agree
with theoretical, considerations. M

has been established that the ently
nlant. and more especially the root
becomes radio-activ- e ' and that thft
activity resides in i the contain
water, which would naturally impalf

t a greater activity to that one with.
large; root surface burled in the so if

where it can absorb tM racno-acti- v

water, this water continuously stlrriii
lating all the cells with which It Is

Other Interesting Data'
There are other Interesting consii

eratlons in this case, The season ot
turnip growth, from late August f '

middle October, was this year marKp
by an almost total absence of rain, sk
that the crop a fallui4;
At tne lime 01 cuiiecifun, uciooer . ;

the foliage on the control plots wiL;
completely dead and ary. xne jk PJof cowhorn turnips was almost as baty
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.(;"evtery plot on the tract and modifying
its yield.

Each iplot of a series received ex--
ac tly the same amount of the same
kind of fertilizer applied at the same
time arid "in the same way. Every
opieratioii of seeding, hoeing, culti-
vating, tc. Was' performed across all
fiv plots at once. Thus, if rain or
other condition caused interruption.
nor. plot- would have any advantage
or disadvantage as to time! over
any other. In Ehort, absolutely no
differences existed in the conditions
affecting the growth of plants jin the
five plots of a series, except as to
the amount of K A F that was ap-
plied.

In all but one case, the RAP was
soiwed equally over the surface and
thjen dug in. In thl3 one case part
of! it was put in the rows in order that
a comparison of results might bd ob-
tained. When some of th early crops'
wre harvested, the ground was again
dugr and other, crops planted. More
fertilizer was then applied, but in no
case was any more RAF added. The
Rj A F in the soil was, however, much
mare thoroughly distributed by this
second digging.

Effect on Turnips.
That the three foot path was not

sufficient to prevent the emanations
frjom crossing and affecting the ad-
joining; plcts is fully proved by the
observations which follow. A S by 19
f4ot plot of turnips, not treated with
radium, Jying just north of one treat-
ed with 25 pounds R A F, to the acre
ajjd having the rows running north
arid south, shows the plants at the
southern end of each row, and, there-
fore, separated by only-th- e three foot
pjtth from the 25 pound plot, twice as
large and strong as those at the north-
ern ends. The graduation in size from
the large to the small plants, in all 10
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care on various occasions, have shown
results in all respects similar to those
recorded at my Nutley plantation,
which I shall now describe.

Successful Experiments.
The powdered radium ore tailings

were applied to the " land in the pro-

portion of about 25, 50, 100, and 200
pounds, respectively, to the acre.
This meant, on plots of 5 by 20 feet,
only one, two. four and eight ounces,
amounts - inconveniently small for
uniform distribution. Therefore, to
each such portion eight ounces of or.
dinary fertilizer was added and very
thoroughly mixed by steam Dower.
This mixture made of the taillcgs, a
sort of radio-activ- e fertilizerfor
which the symbol R A F win here
be used, although the figures stated
will actually represent the amount of
the tailings contained therein. '.

A field having an area of one 'and
one-ha- lf acres was secured and sur-
rounded toy a high fence to prevent
possible interference. Half of the
ground formed a gentle slope to the
east, the remainder occupying the
level above. The ground was a light,
iecomposed sand-shal- e and was mod-
erately stony. Through this plot,
from east to west, was laid a road
six feet in width. On one side ' the
etrip was 114 feet wide, on the other
78 feet The whole was divided Into
34 sets, each set consisting of five
plots: ,

One plot, AA, was. treated with R
A F at the rate of 200 pounds to
the acre; , another, BB, with ,100
pounds, a third, CC, with 50 pounds;
DD, with 25 pounds, and X, with
none. Each set of plots was 19 feet
wi'de, and the plots composing the
sets were, respectively, five, thirteen,
nine or 20 feet toy 19 feet, according
to the nature of the crop. Each , plot
was separated from those on Us four
sides by paths three feet wide,; ex-
cept for the central road, which , was
six feet wide. As will be seen frem
what follows, this three feet was too
narrow a separation to prevent the
rays of the radium from reaching

farm.
radishes soon appeared much Inferior
to the others, and continued to do so
to the end of th, experiment, the tops
being smaller, as though stunted, but
on harvesting and weighing the green
tops and the roots separately, the tops
were found to weigh 17 per cent less
from the radium plot than from the
other, while the "radishes weighed
about 20 per cent more.

'Huge Economy.
The season of growth had been very

"bad, February being very stormy, with
little sunshine, and that little largely
excluded by snow lying upon the glass
roof. This, observation is of much- - im-

portance, indicating that it required
less green leaf surface under deficient
sunlight for the plant to manufacture
a larger amount of food for deposit in
its root. It will later be seen that
various other, experiments indicate and
elucidate this principle.

For the grower of winter market
produce under glass, who suffers from
insufficient sunlight and is obliged to
maintain a great amount of leaf --tissue
in order to secure a moderate- - produc-
tion of --nutriment, the use of such a
stimulating material will mean" a huge
economy.

Both of my window boxes were
filled from the same pile of soil, sim-
ilarly treated in every way except
that in one the --bove

" mentioned
amount of radium earth was mixed
through the soil. AH operations were
conducted for both boxes at the same
time. Their positions in the window

j were exchanged from time to time,
so as to preserve absolute equality of
conditions. In the boxes I sowed cab-
bage and tomato seed in 'alternate
rows. The seeds germinated one or
two days earlier in the radium box
and the plants were already well de-
veloped when those in the other box
broke through the ground. The dif-
ference was more marked with the
cabbages than with the tomatoes. The
original lead of the radium plants
continued to increase throughout the
experiment, and after., some two"

' months, when the experiment was
brought to a close, a given number of
plants in the radium box would have
weighed from six to 10 times as much
as from the other.

In Mr. Flannery's j garden I partic-
ularly noted the great gain of tur-
nips and beets under the radium in-
fluence over those without it. Rad-
ishes, which I did not myself see,
were said to have yielded more than
100 per cent increase tinder the ra-
dium treatment The quality ' of the
radium grown vegetables was a mat-
ter of special comment by all who
tried them, and this has proved true
of all vegetables raised, elsewhere
under this treatment.

Operations at the Northfield farm
were greatly handicapped by the
heavy rains of March, April, and. May,
which delayed planting Tor more than
a month beyond the proper time, and
which later drowned portions of the
crops in low places. Later severe
drought caused further injury. Many ,

of these results .are., therefore, not
ye't available, but the growing vcreps.
which I have observed ' With great
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UPof radium anthracite coal rep-react- ed

. about the , highest
known degree- - of stored en-

ergy. Radium is now believed to "em-

body 360,000 times the enengry of an-

thracite coal. The "energy of radium
if, however, of a totally different kind

p from that of coal. The energy of coal
and other ordinary eubstanees is ex-

erted by the atoms Of which they are
composed; that of radium, by; the
separation of these atoms into smaller
bodies and the liberation of the energy
of these particles.

As a result of this great difference,
radium 'can perform work only of a
totally different Character from that
performed by ordinary substances. It
is the dream of the physicist to dis-

cover a method by which the energy
of radium can be exerted without this
dissolution of its atoms, the effect of
which would be revolutionary in the
nlecbanical world.

It has been claimed by some French
investigators that they have already
solved this problem, and that they
have found several ways of applying
radium In the performance of me-

chanical work, but the claim appears
improbable. So far as the scientific
world pow knows, the effects of
radium are: wholly exerted by the
separation of its atoms into incoon-reivabl- y

minute bodies of three kinds,
which dart off with extreme velocity,
penetrating and passing through ai- -
most all substances and producing
their effects as they go.

In October, 1913, I arranged with
the Standard Chemical company of
Pittsburg 'Pa., to make preliminary
trials on an extensive scale. In view
of the cost of radium and its prepa-
rations, the reader may wonder how

. such an experiment could be under-- 1

taken. It requires about 400 tons of
radium ore of standard quality to
yield a gram, about 15 grains, of
radium, which amount could easily be
carried On a man's thumb nail. The
regular market price is $10,000 a
praln, or $120,000 a gram, equal to
170,000,000 a pound. This problem
was solved by making use of the fine-
ly powdered residue remaining after"
all the radium possible has, been ex-
tracted, but leaving some two or three
milligrams to the toiv worth some
J300, yet a by product unless a spe-
cial use for it could be discovered.

Big Increase in Production.
b That the application of such mate-
rial to the soil is a profitable pro-
cedure for the gardener or farmer
may be understood when it is seen
that such increases in production re-
sulted as 29 per cent in lettuce, 17
per cent in lima beans, 35 per cent in
cucumbers. 35 per cent to 44 per cent
in different varieties of squash, 80per cent in Rocky Ford muskmelons,
24 per cent in carrots,, 50 per cent in
sweet corn, and 70 per cent in rad- -'
ishes, and that nearly- - all vegetables
are wonderfully Improved in their
table qualities. Lawns are benefited
to an equal extent, and the size and
brilliancy, of garden and hot house
flowers is remarkably increased.

My experiments and observations in-
cluded the winter culture of radishes
In a market gardener's greenhouse,
some seedlings in window boxes in my
own 'home; field crop covering more
than 100 acres at Noithfield, Ohio,
under the direction of W. W. Darling;
an experimental garden at Pittsburg,
and the plantation of an acre and a
half at Nutley. K. of which I have

.bad' Immediate personal charge
throughout the season.

The greenhouse radishes were al-- iready about an inch, high when the
j radium was applied. : A furrow was

, ; scratched midway between the rows,
jwbich wera four inches apart, and the
powder sowed therein at the rate of
18 grains to the square foot, which is
equal to about 50 pounds to the acre.
A square yard was thus treated and

jwas compared with an exactly similarsquare yard upon the" name bench,
about 10 feet distant. The radium

while the other threej especially ft
AA plot, were successively less daWK
aged, having more or less green folittjv
and being still in a growing tt$.
Therefore, had the time been extend).
the percentage-o- f gain over X wofild
have been still greater than that rftnv
recorded. On the other hand, the
ah nn and the results are now ab
normal, and we probably rould 4t S

expect such large differences unjS'Jr
ordinary conditions. i

gome little light Tias been thrdn
upon the effects of radium upon jilaat
diseases. The early part of the He- -'

son was very wet, and the tendency
to blight in cucumbers, squashes kiA
muskmelons, to smut in sweet cdh,
and to fruit rot in eggplants and

waa rather marked.1 'The dati- -
age In the radium-treate- d plots
not the samo in the different croft.
Cucumbers and squashes appeared;; 'i
suffer most where ; there was n)ifct

, radium, the melons where there ris
none. Earlv corn (Golden Bantifii)

Y?4V

the extent of the gains by RAF at
the Northfleld farm and those at Nut-
ley. At Northfleld the plots compared
are acres in extent, so that radio-
activity from one could affect only a
very narrow strip of the other, and the
difference in weight of crops would
show the full difference in activity of
the radium. At Nuftey, on the other
hand, no plot, even though no R A" F
was applied, was entirely free from
radium Influence, which increased its
yield above the normal, and decreased
the differences between it and the
radium treated crops.

All these results are permanently
and indisputably recorded by a series
of photographs, which display with
great accuracy minute differences be-
tween the respective plots.

In the accompanying table each plot
Is Indicated by the number of pounds
of R A F that it received to the acre.
It will be observed that no plot re-
ceived loss than 25 pounds, while at
Northf ifld the plot with the least R
A F. namely D, received 12 pounds
to the acre. On the other hand, none
at Nortnfleld received more than 100
pounds (A), while at Nutley A A rep-
resents 200 pounds to the acre.

Some Important Experiments.
The results of experiments with

turnips are of greater intere'st and
perhaps of greater importance than
any other secured. Two varieties were
planted, one the cow horn, which produces

a long slender root like a car-

rot and the other the White globe,

X Over
Increase Over X.- Naxt

CC. DD. Test-- 122. 5

17.' :j
29.

.. v Chendpod'oeae
82

10. I

Bolanaceae
s.a

3f'. 7
3.4 total

56.
? Cucurbltaceie27.7

35.5
59."

2.5
Cruciferae

50.
8. , Gramineai

...J.

suffered about twiee as Tniuh f rri f
smut where there was most radlunt .as 1

SHOWING POUNDS PRODUCED FROM PLOTS OF LAND VARIOUSLY TREATED.

where there was none, while late in.(Country Gentleman) showed - litgLa
difference tn the different plots. :M

Tomatoes and eggplanta suffer-fc-d

verv little from rot on the heavSy
treated plots, but severely where there
was little or no radium, in tne casejof
zrrlanta the 'ratio of damage on 'tne

different plots ran almost exactly rhe
same, but inversely, with the amount
of radium applied. '

In conclusion, it may be stated ttst
41.0 vllf nf malt fforni can be i Pt- a-

Creased by the addition of sti
amount or K A., tne amouni uiur--
lng with different crops. The benefi
cial effects continue over , auccestfrv
crops, probably for many years, 'yp
largest amount required by anyectip
would cost less than the increatled
market value of surh crop of the irt
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X. -- PC of
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, . nr.

' BB.
100 Lbs. R. A.

21.15 ;
18. !

35.2
.

SI.
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56.

.......181. 2TO.. 16U. t22.
.100. (1.9 ea.) ieo. a. 7
.. 14. . 28.

18.5 16.
( 8.15 (3 oz. ea.) 7.7 (3.8 oc" J 4J3 small 6.S small

A mm. 243. (6.4 ea.)
...185. (7.7 ea 232. (9. ea.)
...370. (19. ea.) 340. (9.75 ea.)
...217. 233.
. 87. 103..... 39. 83. ...... 54.1 f.4

w . 81.3
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The moit satisfactory results will;
in greenhouses, in winter crops ra3-- Koz. ea.)

;
ea.)

(6.7 ea.)

Karly tomatoes.......
I --ate tomatoes...
EK plants
EArly peppers...
Late peppers . . . .

Cucumbers ... ..
Pumpkins
Hubbard squash....
Watermelons
Delicious squash ....

. Hackensack melons.
Rocky Ford melons.
Turnip radish. ......
wini? radisn...Karly cabbage.

in the south, in the kitchen and flvwei- -

gardens, and on the lawn. 1 he dual
ity of vegetables Is - improved

than the yield., The gain U

be largely increased where, IrrigatfoH
is tossible. r- -i

Radium is not a lant .food. rT!he
i.ecessltr' for fertilizer is but little. le- -

60.
WJ.10
-- OA

280. (3.3
420. (4.3

95. (0.61
5. , (3.5

118.

rreased bv its nse. The fertility wot ,

64.10
78.1

988.
4r.a. , '
, 0".

138.
f ' -

(3.1 ea.)
(4.7 ea.)
(0.59 ea.) "

ea.) (5.7 oz. ea.)
v

JLate cabbage......
Late corn...........Early corn. . . . . . . . ............ . . .......
Carrots

R A F means radio-activ- e mrn
crease at a much greater rate wl.a
rrfltfl bv radium.


