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Heat ond oiztire e tie oot contrellins

of plant growth. Gliratic conditions control o &
deterniine what crors can te nroiitebly o ] i

The tactors usually r.enticned os censtitvting elirnte a
pereture, rainfall anid win’:z In tlie precent cnse v
lit.le importanrce exccrt as it roay influcrce terpora
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especially in tle “;r'n;. AL in s tine a lorg ;cslol of rre-—
valllnb north wirds ey lower the teirercture co as to delar or
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injure cror growth, ith e ord to rainfal 1, not only its
amount but its dietribrtion rovch the gre r* scezon is
important. As to the amount, the "T’lnf‘il" as irrigoation watcer
transfor:s the arid deecrtc of th 5t into lusowrious gordens.,
As to seasonal distrikntion, cn cvcess in tle srring hinders

the farner in plartin: his crops, vhiile a drar;ht in July onld
ugust will i“j“ru el s ay ridn the no
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gurdl*%) terperatire, the ..ron annual toipariturs furrishes
little inforniction to the w_ riculitirist. v iz the c¢xtroec of
temperature, tozztilcr with the lengih of the rroiin_ sarson which
determincs ilie crop pessitilities of a roicn .,
The following tehle, coopilcd from the recerds of the
extrer Soiccow at Woorpl, chows the nor.l conthly ond annuval
terverature cnid precipitaticon, Locepl dis o for odiles orzt
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of the center of Lhe county.
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In tre tﬁbl» bclow ere given the dotes of the last
frosts in the sprirz -nd the first in the fe«ll, The average

growirg seooon 1s alout onc hundred and sixty dars, or so eth o
more thon five nonths, Theot dota were abueined by the U. 3.
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General farning is tl:e @ 2in ocrupation of the county,
as it hes been since its settlerent. The older clecred lond
has been undur cultivation for eighty or ninety vears. This
part of llichigan was long known &s the vhest belt. “hoab was
raised more extensively than any other crop, often yecur after
year on the s«..e land., On sone of the preirie soils of this
gsection it is said that one lic.lf c¢f tlhe crous reroved have
been wheat. This is a very "exhaustive! prmCulce and in z2ll
parts of the county the soil bevlns to show signs of soil
depetion. Stocit raising and dairing erc cerried on Lo s0 o
extent, bHut these indusiries beth rojuire considerable c: p—
ital and a jood suprrly of vram and forage. DSoth of thece re-
quirerents are 1n‘l¢1@” to be linziting faciors. UYhe 1
revort of 1910 shows thot ore half of the farms are

any of the fearmcrs ore uncble, finonecially to purczzc fer-
tlllzer to Ti1d np the lent or to raise e crep Lo nse for
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Jrzuph county are derived fren the
gloecicl tlll Beb! LTS Lhc cow .y to wToit d_*Ln. “hi
natericl has boun . Tied tore or less by crocicn, the oe
of the wind ord U2 growih ornd docoy ol vejeloti R

which troversed this rerion moved in o jencrl conthvestorly

T2 soils of O
ic

v
dirceticn ol in ;gncral tie e LT of hills «rd covrscs ¢
sire: 2 run in this Jirsction. Uhe undorliying rociis hove heen

covered to o depth of a hundred lo scvercl hrndred feot hy the
glacial debris ool howve hnd no inflicnce on the forration

of tie soil, This .coterial weos tro.nsportcd often for crect
diztances by the zlacicere, 1ified Ty vhwe action of vater anid
deonecsited citlier in the forrel rorzins or as newrly level
stretches of land. The hecwvizr soils are found aliost alto-
getl¢x in the northern part of the oo”:ty vhile sornds and soine
sendy loans occurj the southern pa:t. Palches of muck are
scattered throuzhout the courtv but the only area of any

size is in Lloiuhce tovrchip in the scuthern holf of the county,

For the purpoce of this study no oabtcr it ot o detniled
claescificrtion of trhe soils into series ond {ypes ves »ads
Rather the porulor loesl claosificetion heosed uvron tinber  id
vegetation was acdorted, This claesificction divid:d the ooils
into tiree classes; the proiries, the bsech and “ople lird, and
the ok ojenings, Tre three somevict s:2ll creacs of rrarie
501l zre clescscd by the government os Corrirston loan. The

beech onrd yle land, largely if nev ortirely belorgs to the
tieni series. In type 1t renges Irom o sind throul!
rhaces of sondy loam to sog arcas of silt loan., Th
knotm as "Cair Qpenings" belongs largely to the Colo:.
though =02 of it is probobly Jicii. In the norihor
of llotaws and soutliern rur‘ of l.cndon tounships is a 1i3h£cr
type of the oalr la.d. & sample of this soil was enalyred os
& lighter phasc of the cak land.



Thie method of classifying lsnd is one lang in use by
settlers and nrectical farmers. In a county not yet settled
or newly settled the question of the sgricultural veslue of
lands, the fertility and the durstion o1 fertility sre matters
of supreme importence. This need 188 lead the settlers to
make spproximate estimations of value of land from nstive
vegetation, especially tree growth. Experienced men have been
able to make very accurate estimations 01 the value of land
where the tree species were familiar. In some 0f the newer
states this method has been used to determine the market vealue
and 8lso the tax rates. In the long lLeaf pine uplands of the
cotton states fertilization is ahsolutely necessary for paying
cultivation sfter twn nr three years cropping. OShould the
short lesved pine mingle with the long, producticn may hold
out for five to seven yeare. 1f oaks and hickory are sdded,
twelve yeare profitable production may be locked for. Should
the long leef pine disappear altogether the farmer may hope
for twelve to fifteen years profitable production without
fertilization.

Similar estimates besed on tree growth and to some extent
on minor vegetat.on, are common throughout the county. in
Michigan "pine land" and "hard wood land" sre very definite
terms to anyone who knows anything sbout farm lands. We haove
a good iilustration of the correspondence oif tree growth and
agricultural value in the Coloma sands of Allegan county. In
this county we have four types of tree growth on sand that
shows little or no difference in appearance. According to traee
growth this land may be classiried as follows: (1) Herd wood
land. (2) Hard wood ana Pine land. (3) lieavy pine lend.

(4) Buckwheat pine land. The "hard wood" lanc is an ex-

cellent peach soil and is good for plums, cherries and small
fruits generally. The county is thickly settled, the tarmse

are small and carefully cultivated. The second and third phases
are each rcspectively of less vslue, While the fourth class
covered ith a sparce growth of small so cnlled Ybuckwheat pine'
is practically worthlese. The pesch and the apple are 2 tsilure,
the yield of farm crope is light and uncertain. June grees

dies out in sw.mer so it cannot be useful tor grazing.

Since the vegetation of an area is due to plant adapta-
tion to climatic and 80il conditions during =z long period of
time, this method of =o0il classificstion seems e ressonable
one. The difference of plant adaptation on s jacent areas is
due to the difference in topography or to the difterence ot
chemical or physical properties of the soil, including the
subsoil perhaps to considerable depth. If a method of corre-
lating this difference of floras with cliimstic, chemical and
Physicel differences of the soil could beworked out, a valus-
ble method of soil valuation would be developed. This is a
lsrge provlem snd so far precticelly nothing hes been done
along that line. In 1857 Dr.Hilgard, then in iississippi, was
attracted to tris problem and did scme work along thie line.
However, the problem was of such vast size that one man could
Scarsely hope to do 1wore than to intelligently state it, and very



801L ACIDITY.

On many of our long cultivated scils 1t nas beccune
aifficult to grow red clover and impcssible to start a field
of alfalfa. A study cf these 801ls Lnas dlsclcsed the ract
that they are sour or acld. On upland scils at least this
18 due to lack cf bases in the scill., The main cause of this
lack Of bases in the scil 1s treir 1lcss from the scll, In
connection with acidity ir scil, when we speal of rases we
usually mean lime, especially curbcnate c¢I lime, although
¥g, NA and K have a similar action as r'ar as acicity 1is
concerned. A large part cf th=se elements in tne sclil 1is
in the form c¢f neutral salts, and in tnis form are of no
avall for correcting acldity. Thus whern we speak of bases
in tne sclil we mean carvonates ¢f the vases, and especially
carbonate of calcium. Magnesium carbonate Las the same
vereficlal effect c¢n mest sclis. The principal scurce of
tne loss ¢f Ptases frcm the scil 18 the loss in the drainage
water. This may amount to the equivalernt of Y400 tc 50C pounas
of calcium carronate per acre in a year. alsCc <crops reucve
conslderable armcunts of vases each year. This removal nay
amount tc frorn 25 to 200 pcunds rer acre, each year. This
amount depends upon tre cror and upon tre yield. Wnen the
excese supply of bases is small tc vegin with, trese ccn-
tinual lcsses soon make themselves felt ard the large areas
of aclid scll are tre result.

As conmpared with Burope all american humid scils are
low ir lime. The civilizations cf the wcrld have been built
upcrn s8cils rich in lime. The oclils of tne Tligris and Nlle
valleys and ¢f Europe are of thls type. In Burcope the lime
rroblém is rather cre c¢f excess ¢ this elemert thHan of a
deficiency. Thus the prcblem c¢f an acld soll is distinctly
an American problem and pCssibly 1t may require a radical
Aterican sclution.

INDIVIDUALITY OF PLANTS.:

Bach species ¢f plant nas an lndiviauality of 1its own,
™is arplies to cultivated plants, (rarm creps, fruilts and
vegetables) as well &8 to plants cf no agricultural value.
Thnis subject has already been touched upon in discussing the
classirfication cof scils according tc natural flcora, A8 an
extreme example ccttcen i3 rnot grewn in ¥ichligan, nor wheat
on the Gulf coast. The cherry can be grown in the Urper
Peninsula, wnile the piuearple is ccnfirned to Florlda, kafrir
corn is at home in the seml arid southwest while lowland rice
needs almost a swamp condition., Winter wheat will 1live
thrcugh the winter, when tne ground 1s frozen. In cecntrast
to this, the tomato cannct ve placed out of docrs until the
settled warm weather c¢f suurer has ccne.



Some crors can adart tremselves to a wilde range of
conditions. 0Qats is one of the crors cf British America
and is grown successfully several hundred miles north cf
the Caracian vor&er. At the same time they are one of tne
agricultural creps cf alabama. On the other rand the cran-
berry 18 sc extremely sensitlive tc grewlirg conditicns that
it is almost useless tc attempt tc grow it in localities
where it dces rot naturally.occur.

In cne other 1line there 1s a very great individuallty
shown by plants. This 18 1in regara ¢c thelr response to
8011 reaction, or theilr tolerarce of acic¢ cr alkali., Con-
siderable study has bteen made cn thls sublect, esrecially
as to alkall tolerant rlants. The Tussock grass, a native
of the southerr. arid region, has veen found growing on scils
which contair nearly half a millicr pcurnds of salts toc an
acre fcur feet. Its minimum requirement c¢f salt 1s probably
in the neighvorrood of fifty thousand pcounds rer acre four
feet. At the other extreme we I'lnd trhe huckleverry or blue-
verry, whicn carnct be grcwn ¢cn a scil which is nct dis-
tirctly acid. During tre last few years thre subjsct of acid
tolerance of plants has b2en given scuwe attention! It has
been discocvered tnat sone twenty-rive or tunirty cof our
agricultural plants can te grown on an acid scii.

wnile soils may b2 scur cr alkaline there are degrees
of scurress. AbCVe 1 8pCke Gf the €normcus amounts of salts
that Tusscck grass woula withstand., In speaking cf alkall
€cils there are two kinds c¢f alkall: trhe bluck alkall due to
the presence of sodium carpbonate, affects tlie reaction of
the soll and is comparable, with acldity, the white alkalil
due to tre presence of scluvle neutral salts, has no alkaline
reacticn and is not alkall in the chemical sense of the word.
All plants are more tcolerant of white alkall than of black.
For instance, asugar veets will tolerate culy apout two tcns
rer acre of sodium carvcocnate, wnhile they will grow in soil
containing nearly fifteer times tnat amount of tctal alkali,
Theoretically we might have an alkali (wnit2 alkall) scil
whicr had ar acid reaction. Practically this 1s impcssivle
because alkall scils are caused by lack of rercclaticn of water
thrcugh the scil. Alkall of voth kinds is easily scluble.
Witr a rairfall ard a scil texture allowing rercclaticn and
undergrcund dralrage, the alkalil woulce quickly leach away.
Aclolity c¢f scil 1s caused by excessive leaching c¢f scluble
salts frcm the soll, not only tne readlly scluble alkall but
the slightly scluble calclunm cartonate 1s carried away.

A scll ey be sc deficient in lime as tc rrevert the
growtn ¢f ore kinc of plant ancd yet produce gaod crops of scme
other plant. Red clover is rearly a fallur> crn nearly all of
our acld scils, yet 1t will grew falrly well Crn lana that is
too scur to rais® alfalfa.

Trne irdividuallity cf plants 1s very nctlceable In regard
to tlhelr tolerance of varyiug degrees of acla or alkall, 1In
all rropaplility the senslieility 1s as great in regard tc otner
Plant growth. Some plants are xrown tC pe very sensltive to



varylng aegrees ol neat anc mclsture. Our present agriculturel
rlants have reen moairied and developed oy civilized men, Jcr
nis use. The civilization of the world ras peen develored on
scil rich in 1lime and hernce cr an alkaline reaction, sc our
important plants nave been deveioped on such scils and require
simllar conditions f¢cr opest develcpment, This is particularly
true of alfalfa. This plant has veen grown for years in thne
alkalire west und ncw reiruses tc grow in tue east unless 1t

can have its favorite soil condition, an alkaline reaction.

CH®RMNICAL ANALYSIS OF SOILS.

wnen the chemical analysis of scils was rirst started,
extravagant ncpes were entertained as to its rractical value,
It was thought that a cremist, by analysis, could tell at
once what crop a 501l was adapted to ana what fertilizer was
needed. When tnhese extravagant hores were not realized the
whole subject was discredited. 3ven today 1its value 1is
scarcely realized.

Plant food exists in trne soll in two I'crus, that wihich
13 immediately avallable to tne plant ana tnat whicn is beyond
the immediate reacn of tne plaat. The amount of tne first
class determines tne ilmmedliate prowuclng capacity or tie scli,
wille tne amount orf tiae latter weterwines the peruanent
producling value of the scll.

Purirg lute years mucn attentlion and labor have been
given to eiforts tc¢ aetermine tne availaple plant food in a
8011, This has been an attempt to duplicate, in the labora-
tory, witn laboratery sclutions anc luooratory metncds, the
actlon or plangs on 80ils. Varicus allute aciu sclutiovas
nave veen used. The rasulis were tnen coupared witn fielda
experiments, scmetimes tney agree, more often not, The prac-
tical value cf tre ii2tncds Liuy Le yueadtiorned.

Here the indlviduallity of tne plant comes into play,
and w2 find that infinite variation wnlcu (s present in all
nature, Different plunts witn different rcot systems ana
otner differencaes are adle to extract ailferent amounts of
food from the scil. The temperature, the length of the grow-
ing season, tne amcunt or mcisture, the rrysical conditions
of tre 8011, the amcunt of corguaic matter anc tne numder and
kind of vacteria present all affect the amount of food immediate-
ly avalilable tc the plant. The dlsccvery or a simple laboratcry
method tc cover all tne factors 1ls practlcally nopeless,

¥any scil stucents ar2 now turnlig to the determination
of tne “permanent productive" vulue of 8cila. Tnls consists
0f the determination c¢i tie total amount of plant autrients
in the soll., This inf:ruation nas oeen compareq witn trials
in tne fleld. In tnis way it nhas been  possidle tc fix a
minimum for trn: total amount of the varicus plant nutrients
necessary to a fertile 30il. It Lio 21-0 maae 1t possiole



to determine wi.lchi element is lilkely to become the limiting
factor to grefitavie crop proaucticn. Tnera are ten elements
that ar2 absclutely necessary to tne 2rowth of every plant,
several of these ar2 avuadantly plentlilfil Tor 2ll thne neeas

of growlng crops, nitrogen, puoOsSphnoris g potassiunm v21ing

tt.e only ones usuully consiydred in fertlilizer problems.
Calcium anu magneslum carovonates ar2 us=d ¢ correct acidity.
In this s8tudy I rade determinaticns ol the total amcunts of
each of tlhiese flve elements. Tiie methous used were uas rollows:

NITHOGHEN

Ten crams ¢f 801l were clg-28teaq Icr four nours in a
Kjeldanhl flask with 50 CC oI sulpnuri.c acid, 10 grams ol
potassium sulphate and 2 grams of copper sulphute, Tiils waa
tnen neutralized, distilled and titrated as usual.

PHC3PHORUS.

For this element thne magnesium nitrate metnod ror total
phiospuorus as given in circulur No. 43 orf the U, S. Buieau o1
Chemlstry, was used.

POTASSIUM.

For potassium tne "J, lawr2nce 3Smitn" netnoq of rusion
for total potasn was used.

CaLCIUL AXD WAGLISIUM,

For the determinatic. of these 2lements one gram of scll
was fusedq with a wlxture ol sodium and potassium carovonate.
The calcium was praclipltated as oxalate and estlimated with
permanganate, Tne magieslul was tnen separatea and weigned
as maga=slum pyrophosphate.

Dw3CRIPTION OF SOILS.
Prairie 5011 cr Carrington Loam,

The prairie =cil or Carrington lcum scil consists of a
darx brown to almost bluck loam scll, to a deptn of 12 to 16
inches. 1In some places tnere was a high percentage of slilt
rresant glving the scll a smooth feel. In other places, there
18 enough sand or Tine gravel presant to muke the soll feel
gritty and a few stones accur along tne bvorder. The subsoll
consigts of a yellcwisn brown, somewhat mCre COnpact loam.
At avout 24 inchnes tnere i3 a small amount of sand or fine
gravel. Tnis type 1is underlald at no great depth, by beds
of sand or gravel, scmetimes trn~s2 beds are no deerer thnan
36 incunes.



The prairie soil 13 an easy 80il tou cultivate. 1If
Plowed when comparatively dry, which is the most favorable
time, trnere 1s no alfficulty in decuring a mellow seed bed.
1f plowed wnen wet and allowed tG dry out in furrow, large
cloas are formed. After a slignt raln, these clods easily
pulverize under (e roller una tne scll can soon be Tut into

£0CGa pnyslcal condition,

Tnree areasd of tnis prairie soll ar2 found in the county.
One orf tnese ls soutn cf X¥endon, in liendon and NOotawa town-
shilps. Another arew 13 north of Wnite Pigeon in Wnite Pigeson,
Constantine ana Florance townsiips. "he thilrd area 18 found
around Sturgls. Tre village 18 bullt on tnils soil, and the
area extiends out in air 41irections, iatc tne townsnips of
BuUrr uvak, Snerman and Fawn Kiver,

T™he surface cof the lendon pralrie 1s level wia it is
somewhat lower than the surroundliag country. The other Iwe
areas graaqe into the suircundiag Burr Oak land with little
change of elevation. A heavy growth of wila grass originally
covered the prairle and the dark color of the soll and the
large amount of vegetable matter present is due to the decay
of tnls annual growth.

The prairlie s80ll is wevcted to general farming and stock
ralsing. Corn, wheat, ¢cats and hay are the principal crogps.
Yields of 45 pushels ¢! waeat have been secured on tnis land.
This crop was foruerly grown almost continuocusly on the same
fleld. Judgling from the flelds I saw last sunner the yield
has fallen t¢c from 15 to 25 ousnels per acre. Tuls type is
excellent for graln farming or some brarnch of stock farming
or {or a comblnation of tne two.

Bach ssigple for analysls was taken in triplicate, peing
in fact three separate sawnples; one of the cultlivated land,
one of the virgin land neardby in an ola fance row, or 1in the
woods, and a third was ol the subscll to the depth of about
24 inches, The surface suaples were taken down to the change
in color. Tunis depth varied fromw 6 lnches to about 15 lnches.
For this prairie so0ll thls cnange was at 15 inches, Below 1s
given the analysis of the twec samples cr 3ets ¢f samples of
tnis soll analyzed.
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CHEKICAL ANALYSIS OF PRAIKIE SOIL.

sSoil Y% PP K% Ca% Mg
3 cultlvetea .O79%  ,0u833  1.21u44 .50u49 LU
. 0794 .0uU969 1.2322 5049 J2UTH
21 cultlvated .1711 .0603 1.3340 , 488 . 2900
+1711 .0603 ~ 1.3289 433
3 virgin .1592  .0730 1.2838 . 5265 2746
<1564 07364 1.3%3067 . 5065 . 2569
21 virgin «2202 .0715 1.3581 .5821 3513
2202 .0715 1.3743 <5916 « 3689
3 subsoll .0780 04019 1.2643 5212 . 2916
.0780 .04019 1.27173 511l <3137
21 30301l .0768  .04595 <483
.0768 04663 . 4338 105t

Beech ami Maple Scil.

Tnis type of s80ll covers practically all of the townsnip
of Leonldas, the nortnern part of Mendon and Park and nearly
wll of Flowerfield and Fabius townships. The topography 18
undulating to rolling in Leoniaas, Mendon and Park townships,
wnile in western Flowerfield and Favlusa 1t 18 rough and hnilly.
This soill i3 provably all of the Miaml series. 1In type it
ranges from a sand or sandy loam to a stony »11t louam in some
rarts of nerthern Leonldas.

Tnis soll consists ¢f a yellow or light brown loam of
medium to fine texture. This extends to a depth ¢f about
eight inches. Over most of tnis area tnere 18 a small amount
of gravel in the soll. 1In some places the scil 1s quite

gravelly. A few stones and boulders are scattered over the
area,

The most of tnis scil 18 comparatively easy to cultivate,
The heavier portions if plowed too wet will clod quite badly.
The greater porticn works up readily intc a mellow seed bed.
Some of the rougher portions, in Flowerfield and Fablius, are
too hilly to work easily. A number of lakes and Klttleholes
are found in this part of the area. Other than in these places
the drainage 1is good. Tnis scll 1s& a glaclal tlll and the
rougner parts are probaply morainic remains,

Tnis soil is devoted to general farming. Wheat, corn,
Oats8 and hay are the chlef crops. A l'ew flelds of good clover
were noted, but on most of the fields the growth was poor and
scattering. F¥ew of tie clover flields would produce more’ than
a ton per acre. Hogs and cattle are kept on most of the farms
and I saw one or two 8small flocks of sheep.



\3

In tre followilng table is given tne analysis of samples
of soll of tnls type:

ANALYSIS OF BRECH AND iUnPLE SOILS.

Soil N% PP K% Cadb Xgj
8 cultivated .1u427 06525 1.4111 5590
<1uldl . 06595 1.422% 5488
17 cultivated .1036 .0538 1.5482 SIS .29138
.1050 .0538 1.5709 <4245 « 3095
25 cultivated .1327 06375 1.4361 .6102 2718
1327 006375 1.4473 .6000 . 2580
8 virgin 1746 .0660 1.3406 L7246 <3757
.1760 0660 1.3406 7344 <3637
17 virgin .1680 .0705 1.5185 <4973 <3197
1694 0712 1.5346 872 . 3285
25 virgin .1800 . 0864 1.4868 06763 2770
1800 0864 1.5061 .6763 . 3075
8 subsoil L0454 .0306 1.4911 4949 .1812
LOl54% - 03006 1.494Y .5L51 1855
17 subsoil o8l .03694 1.505 JA4Co2 3733
04938 .03762 1.524 L4062 «3733
25 subsoil .0719 .0321  ----- 400l .2931
.071y  .C328  -----

« 3960 . 2804

BURK OAK SOIL. (Lignhter Pnase) ,
o
North cf the St. Josepn River in the N, W, corner of
Notawa and S, W. ccrner cf Mendcn townsniyrs ls a small area
of very 1lignt

sanqy soll. Tnls 1s a lighter phase of the
Burr Oak soil. This soil drifts with the wind. These drifts
are rlalnly seen along the rcad and near the fernces.

Scne
of these farms nave excellent bulldings, far bvetter than the
crcey indications would warrant. Tnls s8cil must nave been
more productive in the recent past.

The tcrography of this area 13 quite level., The soil

to a depth of 6 to 8 inches 1is a light brownish sand of medium
texture. The subscil is of about the sane texture but lighter
in color. MThere is a little gravel in both S0il und subsoil.
The amount of organic matter 1s low. From the nature of the
8011 the drainage 1s good, in fact the drainage 1s tco gccd and
there 1s danger of drougnht in dry weather. Gerneral farming is
practised, wheat, rye, oats, buciwheat, poctatces anda corn are
grewn, Tre yield 1s light and in dry seasons 1s uncertalin.
On cne rield cf rye the yield wculd ve abcut 8 to 10 bushels,
wheat yields about the saie or perhavs a little better. During
a 8eason cf gocod ralnfall corn nav groduce 40 bushele mer acre
at the average would provavlv be less than tnirty. Below is
a table glving the chemical analysis c¢f this s0il.



CHEMICAL ALALYSIS OF BURR OQAK SOIL. (LIGITER PHASE)

Scil Ny P 474 Calo Mg
2 cultivated .0664 .04606  1.2058 .5026
L0677 .04538  1.2058 .5026
2 virgin .0932  .0447 1.1585 .4932 . 2198
.0932 0447 1.1762 . 4932 .2198
2 subsolil .0381  .0352 1.1853 .5525 4397
.0381  .0359 1.1982 5425 Jh527

BURR OAK SOIL.

This 18 the most extensive scil in the county. The
prairie soil covers three comparatively small areads, already
descrived. The bocundary line oetween thls scll and the
"Beecn and Maple" area runs wesat near the northern line of
Colon tewnsinlp, bends northward through scuthern kKeaudn arnd
up into central Park township. From there it turns southwest
and south near the west line c¢f Llockport, then scuthwest
across scutheastern Fabius and reacnhes tne Cass Ccuaty line
near the southern line of Favius townsnip. Thils formaticn
extands scuth from this 1line to the State line., The prairie
80ils are within these limits and three or four square miles
of muck in Florence tocwrnship. There ars nurerous lax2s and
streams in this section and near them are many sunall patches
of mick and swanmp land.

The scil c¢f this area ccnsists o' a4 brown sand of medium
texture fcr a deptn ¢f 6 to 8 inches. Thne crganlc natter
contant is usually light and the scoil i3 opes and porcus. 1In
a few plac=8 In depressicns resempiing old water ccurses, the
soll 13 quite black, due tc the amount of organic matter
rresent. In these places the scll has a loamy appearance.
There 1s usually a 1ittle gravel on the surface and mived with
the scil. The subsoil consists ¢l a yellow medium texturean
fand, frequently somewhat coarser thnan th2 surface, Sone
gravel is usually fcund in t-e subscll thcugh it may oe absent.
On account of the locse open character of thls soll, it is
eas8y to cultlivate.

The surface cf this type varles rrcn level to hilly. Tnis
18 a glacial s0ll, derived from the thick mantle of glacial
till which ccvers tne county. In some tlace {t will be a flat
level area, covering nearly a squure miil2 or more, aue tn the
rresence of an outwash plain or to a river flocd plain, The
roughest part of it is in Sherman townsnly and extends north-
east into scuthwestern Cclon. Most cf the surface 1ls undulating
to gantly rolling. On account oI the lcose cpen craracter of
the scll and subscll and tne irregularities of the surface the
drainage is good. The scil is lilanle to suffer Ircm arcught
during dry weather. Numercus small patches of muck and swaup
near streams and lakes need dralnage. Some CI these could be
readily dralned, others could not.



Tnis s0ll 13 useqa for gereral rarming. Wheat, cori, GCats
rye and potatcas are grewn. In a gcod year, potatoes will
yieid 100 bushels per acre of excellesnt juallty.
c<her farm crcps i3 somewkhat ocetter tharn on the light phase cf
tiiis soll. Tre lignter scil is comewnat nmore affected by
ircught. Tne following tabvle glves the chemical a.alysis of
three samplex of tnls scil. .

CHEMICAL ANALYSIS OF BURR 04X SCIL.

£

Tne yleld of

sSo11 N9 P Ky nafl ¥ 3%
4 cultivazed .0677 . 0305 1.106 . 5025 . 3077
0677 .C305 l1.121 .4925 . 2859

6 cultlivated .0678 0432 1.344 . 4033 .1233
.0707 0432 1.345 L4128 L1410

22 culitivated .0860 L0413 1.154 . 3816 .1275
.0374 0420 1.160 . 4016 .1150

4 virgin .1505 .0600 1.262 .6170 .2788
.1505 . 0600 1.286 .6170 <2964

6 virgin 0792 .0589 1.015 L4836 « 3757
.0792  .0589  1.020 L4736 .3627

22 virgin 1261 . 0599 1.079 4036 . 2207
.1247 . 0606 1.090 . 4136 2384

4 subsoil .0381 L0427 1.190 . 5629 . 3035
.0395 0427 1.210 «5730 . 3035

6 suvsoil 0296 .0373 +5332 . 2068
.0282 .0379 .5232 . 2068

22 subsolil .0719 .0345 L4017 . 2768
4017 .2768

.0719 0345
DISCUSSION Ol THE ANALYGIS.

Pctassium.
The analysis discloses ar abundance of K in all the
soils. Tne potash problem of the county is to render available
the supply already in the soil., Potatoes, sugar beets and

such crops generally require a large amount of readily avail-
At present no potash is within reach for fertil-

able potash.

izers. Under ordirary conditions it might be profitable to
use a small supply Of readily avallable potash (as muriate of
potash) for growing the crops mentioned above. A plentiful
supnrlt of orgaric matter and of calcium carbonate in the soil

assists in vringlng the potash within reach of the grewing
crops. The organic matter in a scll may be increased by plow-
ing under farm manure, the various crop stubtle, and by turning

uncer ar erntire crorp as green manure,
CALCIUN AND MAGNESIUK.

The analytlcal results show an abundance of these
elements fcr the needs of growing plants., The carborate c?f
trese elements may be needed for the purpcsee of ccrrecting

acidity, vut tnls will be discussed later,



PHOSPHORUS.

Investigatlcon hus shown that apout l% of the phosphorus
in a scil reccmes available each year. Inspecticn of the
analvses glven above shcws that there would not be nicre than
13 pounds rer acre avallable cn ary of the cultivatea scils,
"In one case this amount Is reduced to 8ix pounds. A corn Croyp
of 50 vushels per acre would require 114 pounds P., 50 bushels
¢f oats or 25 bushels of wheat wculd need & pcunds P., 25 oushels
cf Soy beans wculd take 21 pouncs P,, Bight tons of alfalfa hay
wculd reed 36 nounds of P. Evice.tly the phosphcorus problem
has settled in St. Jceeph ccunty.

H»ITROGEN.

Tre other elements, which the plart derlves from the
8clil, are held more or less firmly in the soil. Tiis 18 true
even whern the nuttrients are 1ln more or less soluble form. For
most plants nitrogen must bve ir the fcrm cf nitrates. The soil
hag 1little or nc heldlng power fcr nitrates. They are reaiil;
goluble arnd mocve [ieely “hrough tre sclil with scil water. Thus,
large amcunts of rnitrates may bé lca3t 1Ir the aralnage water.
In tris climate there 1is lilttle nitrouger in the sucrscil. Scne
of this nitrcgen will ve 1irn the rcrm ¢f clc, undeconpcsed humus,
and be unavallable to the crop. Scil students nuve fixed tne
nitrcgen-contert limlt vetween a fertile s8cil und «ne likely
te need nitrogen fertilizaticn at cne-tenth per cent.

Abcut twc per cent of the nitrcgen ir the soll teccres
avallabp @ ¢ e plart each year. Thus, on ncst of thes»
cultivaion »Cils tnere woulce be less than Tifty pounds per acre
avallarle to crops. A coru crep of fifty bushels per acre
wculd require seventy-four rpounds of nitrcgen per acre, fifty
bushels ¢f oats cr twenty-five otusnels of wreat we !l tzke
ferty-oignt rounds of nitrogen. This irdlcates that there s
& deficiency ¢f nitregen ir the scll. Nitrogen causes a hesvy
grewtln ¢f the plunt ~rc alec cauuses a dark greer colcr, Tre
cats ard corn thrcughout the ccunty have tne pale yeiluwlslr-
green cclor which 1irdicates lack ¢f nitrcgen.

. _LIME, ..

Some. seventy -samples of . Boll were. taken thrcughout the
ccunty and tested for thelr lime requirement., 1In all cases
the lectroratory test showed the need of lime, the amount of
carnorate ¢f lime requirecd per acre varylng frouw twelve hundred
pounds tc nearly two tone. Conditlicns about the county indicate
the same thirg, 1f the poor growth of clov>r and the adundarnce
of scrrel 1r. many ©of the fields are gocod indicatlons,

Thus we s2e that the fertility prodlems of the county are,
lack ¢? lire in the soil and a deflciency of nitrogen and of
phosyrorus. Lime may be arplied as marl, hydrate or limestorne,
nitrcgen may be supplied by grewing legumes, and phosphorur 2y
the‘uprlication cf phosphate fertilizars,
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SUGGESTION FOR TXNPROVIYG AGKRICULTUERAL DPEACTICE.
THY PEAIRIE SOTIS.

Tre anzlysis shcws this type tc ve celiclent in nitrogen
and phesphorus, The lacoratery téest Ior tne line requirenent
cl{ a sample tarer near the eqge of the prairie shcwed a
dqeficlercy of thls suostance 1o the scil, Tuiils I'leld neeged
about trirty-six hundred pouras ¢f cartcnate ¢f lime to neet
this requirement. .

These sclls are well adarted tc elther grain or live stock
farrirg. Of the legtter a ccmoiraticn of dalrying and hog
raisirg wculd protably be rost prclitavle. Tr.is would involve
scme cutlav for rences, vulldlres, und posslbly for steck, but
most ¢f the forrers ¢ *unis tyre cf soll weculd be avle t¢ rneet
thie lrnvestnent. With rogs, raguir2d stock could be scon
raised. It wcul< take & 1little lerger to bulld up « nera cf
ccws,

In grain farunlng, 1t 1s deslrabie to reep encugh cattle
tC uge ur the rcughuge, vuch as corn fcdder, straw, eic. This
can te dore by koeping dalry cattle, cr tuying feeders fron
cther s=2ctlcrns. This latter plan requires capital =nd experience.

As a rotation rer grailn rarmirg, a four years rctaticn,
wheat, ccrr, oats (or bvarlev), and clover, could be follcew24d.
A8 entlirely a grairn farm the clover shculd be grown for seed.
The clever that would ¢~ Trr rav, snould te left on th= ermmrqd
to e vlcwed under for mrurz2, I% "nT te necessarv to cut the
clover twice pefere letting it grow for seeda., Clcver should
also e spring seeged on wheat and ricwed under as late as
pesslitle tre rext sprirg for ccrn, IT the growth 1s heavy it
Light ve necessary to alsk 1t tefcre plowlirg. ALl (hresied straw
from wheat, outs and clcrer s2ed shculd ve crawn to tre field
ard spread as everly as recessary. 1t may ve used as a tcp
dressing for wheat cor appiied, not toc thickly, cr the young
clecver after the wneat, t¢ oe plowed under the rext spring for
ccrn., Care must be exercised nct tC turn uneer too large
amount c¢f ccarse mazerial, especizlly lute 1n the spring. It
may assist irn causirg drcught il the seascn is dry.

Dairyling has tecocme cn? Cf the most proflitatle larnm
ceeupetions of Micnigun, nog reising (varring cnolera) 1is alsc
prcefitable., A comtinaticn or dalrying end ncg ralsirg, with
a cash crop of wneat, in the rotaticn, wculd be vest for this
area. A four or s five year rotation cculc ce provided. A
four year rotaticn could cornsist cf corn, corn, cCats and clcver.
Trhe oat stubble could usually be pastured schne in the fall and
the clcver used for hay ana pasture. ~ fSeeding timotry with
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tve clcver and uslrng the land twec years fcr hay and pasture,
would give a five vear rotaticn., I cesired, wheat cculc
follew the hay insteaa of the Iirst crop cf corn. Clover
coulcd e sowed 1n wheat and plcwed uncler the rext sprirg rfor
corn, Trl= clover wculd Ifurnish some pasture in tine fall anc
perreps in =arly spring. Scorne cf trne ccrn cculd ve placed in
the silo fcr silage and sone raised as grain for reed.

If a large nunrer c¢f hLogs were raised it might be well tc
substitute barley instead crf wheat in the first year of corn, or
to grow Yrarley irastead of cats. If the system of dalrying ana
hcg ralsirg were adopteq, it prcoably wcula be well to put cut
a fileld of alrfallfa. "his plent unwouvtedly furrisnes more val-
uable stock fcod per acre than any cther crcp that can be grown
in Michigan. Thils crop shculu be grown cutslde of the rotation.
Alfalfa ray tcgether with corrn sllage makes an almost ideal
fecog ror cows, In the winter rogs like tne ray, wnll2 in the
suumer alfalfa rasture with scie nicclings and corn neal, Duke
abcut the cheapest hog feed xnown, The cream conlc be sold
and the skxim milv vused to feed tr@ noes and cnickens.

A flock of tvec or trre2 rirvdred hens snould pav well on
any farm. The rarmer has the grcuno for raree ana abundance
¢rf straw frr litter in the scratcnire ren for wint2». He raises
nearly all the feed required, zncd with a 1ittle intelligent
attenticon, the nens shoulc puy as well as arly cther trancn of
the fari,

A farrer shculc produce as ruch ¢f his fcod as possible,
A Tew rours a veek spent 1o a hcone vegetable and frult garden
would glve rim a variety of fruits and vegetarles trat few city
mer. can arffcrd and none cbtaln.

11 the crors menticned above a0 b>st on solls which are
Kigh ir 1lime. 1Irn fact, clcver and alfalfa cannot be grown tc
advantage without it. The laboratcry test showed that these
8011s are greatly in need c¢f carbonate of lime. This lime shoula
be suprplied befcre an atteurt is made tc grow elther red clover
or alfalfa. This limestcre shculd ®e flnely grcund, evenly
spread over the fleld and narrcwed lr, arter the land 18 plowed.

Tre scil also is 1ln need of prosphicrus, Or scon will be,
I weula suggest the use c¢f raw rock phosphate. Aan oppllication
cf about 1000 pounds per acre in each rcuna c¢f the rotation
wculce meirtaln the supply. This zlso shoula b2 rinely ground
and well mixed with tie soll., Acic puosrnate will glve qulicker
results and it might psy to use tre acla prosphate for the rirst
application. In bcth systems cf rarming all nanure and crcp
residues must be returned to thre land.



THE BEECH AND MsPLx SOIL.

On the smoother and heavier rorticus cf tnis scll, the
system of dalryirg and hog raising outlired for the prairie
farmers cught to succeed. Tnls type 1= a good wieat and an
excelilent corn soil. These sclls are all deficient in lime
and low in phosphorus, sc limestone ard phosphate should be
arplied as on the prairis soil. Poultry and the home garden
shculd have a place on all these rarms.

There are some 1lCw, poorly draired spots and fielas on
this formation. These will furnish good permanent pasture.
Fed top is an ercellent pasture grass and will do well on damp
grcund. It might bte well to irtrcduce it in these places. It
makes a good hay although the yield is light. All slopes at
all steep shculd be included in the rermanent pasture or 1in the
permanent hay land. No attempt should be nade tc cultivate
thiese slcres, as tre water ercslcn cn this bare land 1s very
destructive of fertility.

Soy veans and potatoes wcula be gcod cash creps fcr this
8cil. These crops, together with oats and corn, will grow on
soll deflicient ia lime. I dalrylirg were follawed cowpeas
might ve intrccduced intc the rotation. These can ve used for
rasture ard tne reslaue turrned under for green manure., On
these lands 1t would be better practice to use limestone and
then grow clcver and alfalfa.

On tre rougher portions cf this scll, the smocther fields
might be devoted to tLe rctaticns outlined abcve and the alfalfa
established cn the steeper slopes. Other portions c¢f the slogpes
coculd e used for pasture. June grass and wnhite clover could be
used Icr this purpose. June grass 1s a line lcving plant 3¢ an
aprliceticn of ground limestone wculd be necessary. Thne area of
alfalfa coulc be increased and used for hog pasture.

Sheer ralsirg ought to be a success on this hilly land,
The alfalfa hay furnishes a good winter feed, and the June grass
and white clocver wuld be good pasture., In sore parts of the
country feeders are growing sweet clover for pasture. Animals
soon acguire a taste for this plant and then it makes good
rasture, This plant grcws wilcé in several parts of St. Joserh
Ccunty. The white variety makes the most fcrage but 1s rather
ccarse and pbeccmes somewhat wcody. Fcr this reascn many growers
rprefer the yellew variety, which is a smaller rlunt.

BURR OAK SCIlS.

Tne lavoratcry test of these sclle, in all cases show them
to bYe lcw in lime. Tne amount of limestone regquired tc meet this
requirement varies from about twelve hundred pocunds to tventy-
five hundred pounds, and shculua be met i clover is to be grown,
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First, I will cffer a few 3suggesticns cof mincr cr local
arplication. 1In the vicinity cf the streams and lakes are
rurercus and =rall plieces of muck cr swamp lard which are too
wet ror crdélrary cultlivation, Some cf these can probably b2
araired without much trouble, others cannot, Tnese wet patches
cculd te cleaned of weeds, covered with sand to a depth of
three or four inches, and set out to cranberries or to blue-
berries, In many cases along these water courses, small
private fish rcnds cculd be arranged without much labcr., In a
few years these wuld furnish a supply of delightful fcod for
the nome, and in many cases a small incone.

This scll is well adapted to poultry raising, but general
farmirg is generally practised. The crop ylelds are low and
beccming lower. The amount of feed that can be ralsed on an
acre i1s small, h=nce but few live stock can ve kept. Manv cf
the rfaermers are unable to svend maney in vtulldineg up the soll,
hence the rroblem is tr get returns frew the land arnd at the
same time tulld up trhe scil.

The suggestive solution is in tre grwtin ¢f soy beans cr
ccwreas or both, first for seed ana then Dr forage or tror hay.
Bach has its advantages and 1ts8 disadvantages. Tne soy bean
is the vetter crcp for this section.

Tc vegin the preccess ol improvernent, provide for a
liveral amocurt ¢f corn and hay and then grow sc¢y beans lfor
seed on as much of the remainder of the farnm as possible, PRalse
the soy bYars on the same fleld fcr twe or trree yeare in suc-
cesslon, In this way the soll bvecomes theroughly lnoculated.
The land must oe lnoculated befcore either s8SCcy beans Or COW Leas
can be successfully grown, Tie scy bean should be sown about
June first., After the crcp is harvested in the fall the land
should be dlsked and scwn to rye. This rye can pe turned under
the next May as a green manure and another crop of soy %ean
sown. After two or three crops ¢f scy beans are grown, corn
can ve introduced intc the rctation, growing rye in the corn
fcr a green nmanure,

If dairylng 1s carried on ccrr may bve used for silage.
At this time it may be well to establish a small acreage of
alfalfa, Tnis will grow on tre ligntest sand, vut it may re-
quire a 1little care to get it eatarlished. TFor tnis purpose,
cre better use scme cf the land ofi which 3cy veans have bveen
grewn. To tnls soll add ground limestone, and an application
¢f bvarnyard manure 1f possivtle, The s0il must also be
incculated for the alfalfa. As scon as the Tinances will permit
twe or three hundred pounds of acld phosphate per acre should
v2 applied and thils repeated every two years.

As the scil Tecomes bulltl up other crops can e intro-
duced ard a greater variety secured. Crimscn clover is a
valuable crop for localitles fartner scuth, and it might bve
well to try it in Scutiiern Mickhigan, inasmuch as it «ces not
require so much lime as otner clovers., Potatces coculd te
irntroduc~*., Wvile the ylela wculd be light thne quality would
be unexcelled. On much of tne land 1t might ve possivle tc
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grov wreat prcfitably, but other creps weuld liwely glve
better returns. Witk the Introducticn cf a field cf alfalra
and with corn enough I'cr sllage, daltvylrng coula be ccrmenced.
Rrere grass cculd be used fcr rasture ard this could be suprle-

ertec with rye, rye and vetch, Cr cowpeas cculd te grown ror
fall rasture. Or 1lirme could be applied and cloaver intrcduced
irtc the rctaticon for rpasture.

By mere expensive fenclrg ncgs oncula te ralsed., Alrfalfa
8oy beans, or tre clover would m.ke excellent pasture, After
live stcck farmirg was comuenced, alfalfa wculd prcohably glve
as large an ancunt ¢f valuable feed as any crcp trat could tce
sYown and weculd not need ¢ te started every y2ar. I weeds
and grass got startad it wculd ve necessary to drag it with a
srrirg tooth drag. Alrfalfa canrct be pastured witn cattle or
sreerp.

On tre sandy land fartrer north a five year rcotation of
vetch and rye, poteatces, rye, clover, and ccrr, has beccme
cciumer.. Tris might well te introduced in this ccunty as scon
as clcver was lntrocuced. Is cornecticn with dalrylng, there
are trree of rnes2 Crops that coula te used [Cr emergency
rasture., Tune cnly cpjection to the coatinued raising cf 80y
beans for seed 13 the danger trat tona2ir price would vecine
“re louw for profit. They are bel:ng used to some extent Jor
awrcs food and this use will prckwv¢y re extanced. I sC, the
rrice will prceadly rals» instead ¢f fall, Scy b2ans mifrt
tare tne place of clover 1“ this Last rctaticn ~o¢ *w2 veten
anyd rye turred under for potatees., This would cut the rotatlicn
tc four y=ars vitn a catcn crop c¢f vetcw and rye. In this case
’ininb wCculs not be necessary, Cr ot 13ast 40T LG thne exteat

necessary tc grow clcever,

™19 3¢il 1s well acapted to smuwll frults and to vegatac.e

YO8 Ing. tnese uvoth call fer consideravle lakor snd hme
vegetaoles require 2 large amcant of wanure. Bcoctn of these
are not avallable at rresant. Tue ncme gzarden has already
ceen discussed. It applies to this soil as weil as to cther
Turls of tne ccunty, With the sclutlon of tne laber problem,
asparagus, pleplant, strawperries, raspoarries, cherrles,

lacgdarries and poultry cugnt to pay well., Chnickens cugnt

L0 D2 Kept for 2ggs or [or meat or botn. Tne tig nackers
are ﬂaniﬂb money cn crate feeding chnicrens wnicon :nvj ouy

Trher= 13 no reascn wny the Tarmer canncl add wca2y crate fat-
tening his cwn chickens cor thece »a zan puy from Lils neightoers,
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COYCLUSION.

The rertility problexs of this county are lack of

nitrcgen, sma2ll supply of phosprorus, and a deficlency of
lime.

The agricultural problem 1s to ccrrect the avove trouble
without making = larg2 initial invest nent.

The pralirie laid 1s an excellent grcin land. The Beech
and Maplz2 land 135 a f2ir graln soil, otut not so valuatrle Ior
that purpose as th> prairie, Tne crops which: glve the best
returns on tnis land require plenty cf lime. The first step
in lmproving these lands woild® b= tc Lime them quite heavily.
Clover coul: trnien be grown. -JVS° lands avr2 gquite well sup-
FPlied with organic matter, and rock pnosprate could e used
{C supply *the delicl2ancy of phospuaorus.

If tne farmer ¢esired to follow dalrylng or nog raising,
or vota, ne could scw a field to alfalfa. Tails would furnisi
go04 nay for the cattle, or good pasture [for the n0g8. A
surrly ¢f onrn for silage crd of corn and varley for grain
cculd 02 proviced for in the rotaticn, On much ¢f the Beecl
Pu’ MAaplY 1ond the metacds glvern avove could te usged. The
grain ylelds wculd Lardly b2 o2 largs as on ine prairie, with
*he pcssircle exceptlon of ccrn., Tae 3teeper slopes oF tnis
1snd snould be kept in permarent grass. Tnils meadow can De
used for hay or for pasture, Tuls would necessitiate so
form ¢l stock ralsing. The keeplng of nogs, Ineep, Or COWS,
would fill this requirement.

The BUrr Cak scil is wall adapted for smmll frults ond
vegaetables. Tn2 scarcity of labor and ueed Gl large Ginouals
of runure pravent the lumedlate growth of these crops., On
rmuecr of this soil the crop returns are smll. The poCtrle™
to pulld up the 1qnd without any expeunsive igveatmants, eltner
in tixe or mOhEJ. The farmer Sroild grow wnat corn and ray
is renuaired for ais stocx, and then grow scy b2ans for seed
on as mich of the farm as he can. With the soy veans, rye
sr.ould 2 sewed in fall ond plowed under the rext apring for
tne next crop of oeans. In a few years other cr0ps ceuld be
introducad, and then dalrying ard hog ralsing could be carried
on. Clover cculd pe raised, or a rotation arran°e1 oomnsist-
ing of crops walen require less lime than the most of the
clevers. In tnis way a well dlversified systewm ol farniag
could be ouilt up on trhese sardy farms.
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