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Cannot

Problem of Soil Analyses

Plant Food Useless in a Soil so Hard and Dry That the Roots
Get It

By C. . HODGE, Professor of Bocial Biology, University of Oregon, Eugene,

lT I8 LITTLE WONDER land values
slump in s section where you can
put four cement posts and two men
on 8 spike-tooth harrow and then simply
““mark’’ (not seratch) the surface of
the jronlike soil, and where *‘ farmers’’
burn their straw and have not spread
2 load of barnyard mamure (apparent-
Iy) wimce the valley was settled

It makes little difference, proetical-
Iy, bow mueh plant food a soil com-
tains, if it 18 sc hard and dry that the
roots cannot get it, bemce the word on
the phyrical condition of sails at the
eloss of this letter. This physieal com-
dition we ean generally control by wise
handling. The necessary chemicul ele-
mentg, if lackiog in a seil, we muat buy
and spread.

Fifteen chemical elements enter into
or make up the plant body. These may
bo studied in the per cent compasition
of corn:

Elements obtained in abundanee from
air snd water—Oxygen, 46.000%; car-
bon, 45.000¢%; hydrogen, 6.0009%,

Elements that the corn plant muat
get from the soil and which we must
buy, if deficient—Nitrogen, 1.56056;
phosphorus, 8009 ; potassium, 340%.

Elements seldom lacking in the soil
in the small amounts required, exeept
ealeinm (Lame), in regious free from
limestone. 1t is also added to ‘‘sweet-
en'’ or correct acidity of soils—Mag-
nesium, ,1269%; ecaleium, 023%; iron,
L087%; Sulphur, ,004%; Silicon, ,014%;
Bodium, .0135%; Chlorine, .013%.

Necessary Elements in Soil

A plant cannot make something out
of notling any wmore than a mun can,
sad while most of the above alements
exist in air, water and soil in super:
sbundunee fer the plant’s neads, the
three elements, nitragem, phosphoros
sad potossium, practically limit and de-
termine soil fertility. Nitrogen, most
vital of all, does not exist as a mineral
im soil, but must be added from decay
of plant snd animal bodies. Of the
other two, phosphorus is likely to be
the limiting element in a seil, but po-
tassium compounds, as well ns those of
caloium, we s¢ readly soluable that
they are likely to be leached away, as
is the ease with peaty loam soils, No
matter what the sbundunce of the
others, Inek of uny esgential element
limits plant growth; it 1 Hke a store:
house full of food with the key lost.
Bo a Dlusk pest sol is londed with
pifrogen and may contain o good
amonnt of phosphorns but be s poor
in potassinm thut corn planted in it
will muke only g0 much growth as the
potassium contained in the kernol will
permit—perhaps three or four stunted
leaves. Add a few pounds of pobussinm
to the mere—a 100 bushel crep sctoal-
Iy takes T8 pounds of potnssipm out of
an aere—and we get vigorous growih
and a large crop

Similarly the case of lime ag limif
jing element in shown by the following
experiments mado in Maryland:

Produce during eleven years, per
aere—Four erops eorn, no lima, 08
bushele, limed (carbonate), 145 bushels;
three crops wheat, no lime, 32 bushels,
limed (eurbonats), 43 boshels; four
erops huy, no lime, 2.80 tons, lmed
{earhonate), 420 tons

Rich bottom land, season fairly dry,
1807—Plat I received 350 pounds of dis
polved rock per acre, yield 13,587
quarte; plat IL receivad 700 pounds of
dissolved roek per acre, yield 20,060

quarts.
This shows {hat an sddition of 7
worth of phusphorus caused an inorease

in the erop to the valuo of $353.55.

The plain farmer’s land rle is, or
hns beeu in the past, ‘' 1 the sel won't
grow erops; go someswlera else where

it will.’* But this iz a fooliskly slow,
laborious and expensiva method of {ind
ing out. What might take a farmer
from one to ten years to learn uncer-
tainly and imperfeetly may be deter
mined seientifically by a few hours'
work in 8 modere laboratory.

Thus we see that for agricultural pur-
poses some lund may be dear os a gift.
Agricultural mitrogen is worth 15 cents
a pound, potassium O cents, phosphorus
3 cents nud ground limestone about 5-H
of a cent, besides cost of bauling and
spreading. With these prices in mind
we may compare two samples of land
a8 follows:

Pounds in 2 million (i. e per aere,
about § 2.3 inehes deep).

Plant food—Manitoba. Value.
PhOSPIORUS « e 3,330 § 7590
Potassiom , —iee 17,100 1,026.00
NHFOGID o wnereee20,900  3,015.00
Caleium . weoeeeeee 27,000 136,00

Total valnes e imo——$4,351.80

Bavarian Barrons, Value.
Phosphorus, trace 00
Potasgium, trace e .00
Nitrogen, trace it 0.u0
Caleinm, 1380 mmrisirsssmremnes 6.90

BT T SR — $ 690

Of course uhove the minimal limit at
whieh the planta ean get ull they need
additional supplies of plant foods may
not be of immediate value, but the
above figures indicate a reason for the
rush of agricultural emigration into the
Northwest, And yet, with all the ex-
pezience of the past with exbausted and
‘abandoped lands, the peoply on those
rieh aoils are still talking of ‘‘inex-
haustible fertility,’’ burning their stkraw
aud musure, ¢r linuling the latter onte
the iee to befeul their stroams. A eom:
parisom of virgin soil in the Canadian
Northwest with roil adjoining it thut
had been eultivated (‘mined’’) for 22
years showed o loss of 2,200 pounds of
nitrogen, $330.00 worth per asre.

"Phin leads us to study losses of plant
fopds in the soil due o eropping. Too
fow have counted the eost of n erop to
Mother Earth or thought of making
anmy return.

None of the nhove dnta are new, but
farmers are not learning thesa facts and
ndt taking them into neconnt s they
ghould, Nothing would, perbaps, bene-
fit our farmers and our country more
than the emreful study of the problems
sugested nbove, If in each grange, or
rural neighborhood, the people would
get togethwr and each family buy a
good modern book and then study the
problems, meet to disenss and compare
notes, we could inersase soil fertility
and often double erops at the samg
time. Maost of the data above was talen
from Roil Pertility and Permanent Agri-
eulture by Professor Hoplins of the
Mlincis Agrieultaral Experiment Sta-
tiom.

Of conrge the problem is not so simple
a8 it might seem from Lhis brief stalo
ment. As Warren says: ‘The fertile
aurfaen #oil may ba carried away by
grogion, by wind or water Probably
more aoil fertility is lost in thig wuy
than by eropping.’’ Soil may be ten
dry, when any amonnt ot plant foods
are of mo svail; or it may be too wet
and require drainage, and too free
drainage may rapidly leach away
natrates, potash and lime, Humus anik
haeterinl eontent of soils indients mat
tora of grent practienl importance, It
may be almost am casy to spread the
ateaw of a wheat fipld ns it would be
tn sow the pquivalent yolue of chemical
feetilizer and tho plant fiber in adding
to the nmus wonld grently inercuse the
power to hold water and tha ense with

which the soil may be worked.

Soil Fertility Contained in Differont Parm Crops Approximate Maximum

Amounts Removable

Crap—Yiold.

Whout, grain 50 bushels,...oovveriree
Wiiont, straw, 24 tons
Whant
Carn
Corn, st
Corn erup
Alfalfa, vigrht tond o
Aiir.luu' ghn buskels
Lasves, 4 tons
Woad growth
;\[l]-'r‘ erap
Fat hogs, 1

10 hnsdipln

s, 3 tons...

pounds

Butter, 49

Per Acre Annunlly.

Totnl

Nitrogen Phosphorus, Potasivm. Valup
=S I8 13 £11.70
. 4 45 a7
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e B ] il 1,246
112 14 108 23.70
18 H) | 280
0.8 0.2 0,1 014

READ EVERY WORD!!

Do you protecl the amount of
Checks against the CHECK RAISER?

Do you know that American Bank records show losses
through hul check men of $500,000 in 1900, $5,000,000 1906,
$15,000,000 in 1911 and the awful total of $22,000,000 in 19131

WHO! will be called on to stand this enormous year)
loss? The Farmer! Yes, hecause most city business me: noi
use Check Protection, WHY do you, at a yearly expense,
protect your farm buildings, crops and stock against loss by
fire, storm and discase, YET! neglect to protect the total
eash reecipts of all your hard work, your Bank account.
BIGH‘I‘_ NOW! Buy this $10.00 New Era Machine, it will
stamp in Red Indelible Ink the exact amount of your check
in Dollars, show it to your Banker, use it 30 days, then if
not satisfied your money will be returned without question.

Bign and Mail This Order,

Mr. Rancher!
Mr. Merchant!
Mr. Cattle Man!
Mr. Hop Grower!
Mr. Fruit Grower!

Dollars on your Bank

COMMERCE-UTILITY CORPORATION,
411-32-13-14-15 Pavama Building,

Portland, Oregon.

Ship me ome Rohert H, Ingersoll New Era ranteed Check Pro-
tector C. 0. D, $10.00 by Parcels Post, pﬂplid.m

Name,

Addross. |

Mr. Merchant!

Bines ‘‘TIMES ARW WARD,' now is the timo for
vealizo & profit on your old bundle of freight billa
perhaps regarded as nothing more than waste paper,

Do youw lmow that the freight mnd express charges that yom

yon to
that you bave

pay aro many times in ervor, duo to oversight on the part of .the
e]urk in pssessing Brnpnr charges, or to errors in clnssifigstion,
weights, ete., and thnt which you pay to the transportation eom-
panies in excess of what actually belongs to them for their services
under their Tegally published tariff eates amounts to eonsidernble
mongy that you might oount as profite in the conduet of your
business? Tt is a faet that unless business eoncerns, howaver
small, Iernpln¥ expert rate and traffie men to look after their trans
portation affairs they lose anmunlly s lnrga amount of monoy that
conld he saved, OUR BUBINESS I8 TO SAVE THIE MONEY
FOR YOU FROM YOUR OLD FREIGHT BILLS,

‘WO enn grently bemefit yon and vour businesa as n membor of
this assosiation, our staff of traflie experts nre the best that
money ean produce, and we are saving merchants throughout the
conntry thousands of dollars yearly ‘in overcharges found on ex-
pense bills which were erroneonsly eharged by the railroads and
axpress companies, A memborship in this association entitles you
to these savings, together with such further services s quota-
tion of rates, routing of freight to receive lowest rutos, collection
of loss and damage claims, InterState Commarve Complaints, and
many other servievs benefiginl to merchunts, v

The eost of membership is only $10.00 for the first yenr's
service; the second year's service r{ons not ookt you anything in
eanh, as wo take A7.50 to cover the second year's service from
the overcharges found in the expense bills only, and we furthar
guarantes to -efund to von under our eomtret moro than the
amount of cash that you originally puy for the membership.

Lot us have your applieation toduy,

Gentlemen:

THE "TRANS-CONTINENTAL TRAFFIO ASSOOIATION,
411415 Pansma Hullding, Portland, Oregon,

I heroby apply for memborship in the abova mamed Amociation to recelve
all of the benefits under your genoral mombomlip contract, and I emclose Beres
with cheok for $10/00 to cover memberahip fee

evnasasmnrasenesshas b avErr s adaensann s Hama

cevnivs e niwieiees o ki

Cash Register Bargains| 2} %ANT THe

Our prices abont half other denlers, We
puy highest prios for aecond hand regis
tors, Wa do expert repainng and guar
unton our work, Will exehange to mit
onr rquirements. SUNDWALL €O, 805

2nd aveoue, Seattle, Phone Main 1180,

BEST SPRAYER

You want to aave time,

temper, trouble and' frees

\ E";Juwl'ln‘l hh?:: Frvoit thad
N ngs the L]

Yoo want to knaw all aluout
aut wpeayes yoiu by,
e i mote yuu aught te
& You Want Te

Rey RN A Thl Priee?
m uTllcl.qu' ?ﬂ Morrison 5L, Portland, Ore.
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