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lOINT &EISOLUTION Amending pubIie resolution numbered 1 ht, my-eix% Con ess, 
Beeona session approved FBbruaSg. twmtp-third niIEeteen hunjred and one, p'o*%lnjr 
f ir  the printihg annually of me mt on 666 o m t i o n s  of the ~ i m n  of mk 
Depu$pent of agricultay$" 

8 b 
1 , 1 ; , 4 . < . .  , t i  .;,: *r 

Reso&y5 Ba ,#w Bqqta M R q s e  o P%* W .UW@ &'tItte* of 
Aim%& Ocmgreds &s8emb&&, That bered eigxt, Fifty- 
aixth Oongreaq st?eund semion, appm& 3ebrwary the&%ird, nineteen hun- 
dred and one, be amended by striking out all after the resolving clauss and 
inserting in Ueu thereof the following: 

That them shall be printed ten thousand five hundred copies of the report on 
field operations of the Division of Soils, Department of ricultupe of which 
one tho- #ve , $ i u n w  mpies &all# be ,f& the1 hge 3 the* $3e te, three 
thouan8 c6p es For the o f  the HOnse of Represehbtim and $i 4 thousand 
copies far the use of the Dr?psl*-t of m c u l t y r e  : Prodded, That in addition 
to the number of copies aMr@ &w%ded for there shall be grfnted, as soon as 
the mannwript can be prepared, wlth the necessary mags and Illustzations to 
awmpany it, a report on each area mrveyed, in the form of advance sheets, 
bound fn paper cover$ of which five hundred copies, shall be for the  use of ,each 
&zyp ?-om"@; 8tat~: tya th@mpWl, cam lor tba rise $03 7 - " - - 
far e eongrew onal district or districts in which the survey is  
thoa~rSnd -%&'for the uc& of $he Department sf &$z%idture. 

Approved, March 14, 1804, 
[m July X, 1901, tlPe Divfsion of Soile w s s  reopganhd as the Bumu of Soilel 

This report consists of two pwk.. .Part I is designed to be descri 
tive and m a measure teelyhal in the &iscussion of the soils. TE; 
general discussion of the soils of the covkhty in the chapter on Soils 
in Pa& I was written by C .  F. Marbut. part I1 is intended to fur- 
nish information to county agents, farme-and others more directly 
interested in the use of soil. The soil @ap serves both parts of 
the report. 
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&A& I. SOIL S-URVGY. OF HONROE OOUNTY, END. - 
Fy T, M, B,~SHNELL. PttrQ~e, Upiversfty ~ g r i h l - 1  Exped-t Statis- in ' Chard, hnd BAR% D. FOWLER, U. W Department aT Agrifiultme , . . P ' . * DOWNTP SUR%'ETED 

M Q W ~  a l an ty  $in $110 south-mat~al prtrt of the Sbts of Iktdiana, 
about. 30 d e s  m&w& of hdimp.olFa. Bdorgm and Owem 
Camties-bowd it an the nor$h, Owen and #rPj$ne Countis on the 
we&, bwrenoe Clauaty on Wts wuth, and J w h n  and Brown Coun- 
t& on, tly east, The outline @f the beunty is nearly rectmgalar, 
the ix~egpla.rities consisting of a small . 
projwti~n htt the southeastern comer and 
a ,trwcatim by W& Eork White River 
of! the northwestern corner. JCf has an 
a m i  ob 416 quwe miles crs 266340 acres. 
The ke9p~l  lbwhures of this county are 
(,I) & ~ormaa uplwii, (2 )  t6e Mit&eu 
pl~in,  and 58) .the Crawford vpband? 

Tb.e N~rmttn n land ia3 a merely &E+ tR sected plain in, e =stern part of the 
county,, extending westwud m r l y  to- 

. ~&~E*U,UI , , ~ t h v i l l a ,  Umionville, and I Douston. he main divides ore small 
flats and losg mr&a r i m  the crests of 

nt remntznks of old plains 
wkichll into1 w& "r the ~iweeb and their tr%utat?ies 
ham eut Vrshaped valle e from to 4400 ma ~p bowing 
f a  deep AS .a mb t3, s t ~ a m  bottoms Or mnm cow% 

"4. 
In& 

am mrraw and t h w  adieu6 rather s 
The  Mitchdl pli% lies just west o the Norman upland and ar- 

kads  %&or$ disbnw west of Hamadsburg ; thence nozbh and aorhh- 
w&.alonq an irregulw boundary to the leounty line w& of Ellet&+ 
%ill& ~ T ~ I ? s  g e d l y  smooth and level plain is 1-11 v e v  i r r w -  I lar, owiw to mmeww sink holm and some rough ~ s f ~ ~ ~ t e d  arew 
dung &reamS: 

The Crawhrd upBand 'includes the remaindm of the county west 
of $Mitchell phh.  Like the Noltwrrtn upland it is a dissected phh, 
Wikheidm~ ~w are broader and more rounding, the hillsides mre 
~ ~ 1 ~ ~ ; ~ 1 & c t h e ~ v t i 1 l e  8 bxwadw. The drai%ageWis not so komplete, K am3 &e,&eams w ich rim in the; hills disappesr in tiink  role^ 
w h  thq s s d  %he vdkqs. Ki rb i l h  Bidge forms the a&&vn 
lorry of &is uphnd, rising as s distinct. wmrpment above the 
Mite dl plpin. 

The northern border of Monroe County i$ in the ladated section f ddhe?8t&i but. t b  glacittl action here was too feeb e to 'modify the 
p e *  pbykiugraphic features to any great extent. One egecf; 



of the glaciers was the formtion of terraces be ond the limits of K the ice sheets, where the glacial waters escaped t rough the valleys 
of Bean Blossom and Salt Creelis. West of Ellettsville is a large, 
rather flat area called &' Glacial Lake Flatwoods " which was formed 
at the margin of the glacier. 

I n  the Norman uplands dissection in some places has proceeded so 
far  as to lower the divides from level-topped rid to a series of 

a slope varying from 10" to 30a. 
i? high points or knobs with intervening low gaps he hillsides have 

Sink holes are the most strikin surface features of the Mitahell 
lain. These depressions range g o m  slight sa and water-tight 

%asins to huge hollows 50 or more feet deep. -called 'swallow 
holes" into which creeks disappear occur here and there. In the 
eastern portion of Mitchell plain the sink holes are few, and the 
country is gently undulating without distinct gullies along the 
smaller streams. However, some of the larger streams have cut 
below the general lain level as rocky, steepsided, gorgelike valleys. 
Some of the roug i' est land in the county occurs where there is an 
almost continuous descent in a com aratively short distance from P the top of Kirksville Ridge to the C ear Creek valley. The flattest 
land in Monroe County is on the lake and river terraces and bot- 
toms and on a part of the Mitchell plain west, of Bloomjn on. 

The averame elevation of Monroe Connt is about 760 eet above P P 
sea level. f i e  highest elevation is 1,006 eet and the lowest is 490 
feet. The maximum local relief is about 500 feet. The Kirksville, 
Stanford, and Unionville Ridges rise to an elevation of about 900 
feet and Mitchell plain between 7W and 800 feet. 

Monroe County lies between the two forks of White River which 
receive all the drainage waters of the county. Althou5h d e  west 
fork touches the northwestern corner of the county and is the outlet 
for Bean Blossom Creek, the greater portion of the area drains 
through Salt and Indian Creeks to East Fork White River. The 
crest of the divide between these forks lies close to the route of the 
Illinois Central Railroad across the county. Both Salt and Bean 
Blossom Creeks meander in rather deep channels through flat, over- 
flow lands from one-fourth to  1% miles wide and several hundred 
feet below the adjoining uplands. The lower course of Bean Blos- 
som Creek has been narrowed by a glacial bar across its valley, and 
the actual stream channel becomes very deep as it cuts through the 
high White River bottoms. Moores Creek is typical of the small 
streams of the Norman u land, in having many branches and steep 
dmws extending in all iirections and steep gradients near them 
heads, The upper reaches of Clear and Indian Creeks are compara- 
tiveIy shallow draws in gently undulating country, arid the gra- 
dients are more uniform and gentle. Clear Creek has underground 
tributariw which drain the sink-hole country and issue as springs, 
and similarly some small streams west of Bloomington pass under- 
ground to outlets in the Richland Creek Valley. 

Monroe County was organized January 14, 1818. The original 
settlers drifted in from tha East and Southeast. Indiana University 
was established at Bloomington, the county sea in 1820. The rural 
population reached a maximum of 14,588 in .1 'a 10 and decreased to 
12,924 in 1920, whereas Bloomington, the o 4 y  city in the county, 



". .4  quadru led in size in 40 years, having a population of 11,595 in 
lU*: 1920, $he rural po ulation has an average density of 81 persons . i 

- ' 
per~u,ax.e -mile a n 8  $ "fairly evenly distributed- over the county. 

I#?- Pr ehca9lly aEtZEe farmlng population is %site, &a 97 per cei~f of 
th tW le in/ thB cortplty am mkve born 

$3es$es being the county seat and site of the Sbte university, 
~ l c p ~ m i n ~ t o 4  has sever4 large limestone quarries, stone mills, a 
f u h t u r e  f ~ t o r y ?  and other industries. Other towns in the county 
a d  Ellettsville with st population of '721 ; EIarrodsbutg, 389 ; Stint%- 
ville, 299; Smithville, 3"I; Unionville, 125; Clear Cmek, 94; Stan- 
fo$d, 120 ; Stjnders, 41 ; and Dolan, 236, 

M~nroe County is traversed from north to south by the Chicago, 
In&anapolid 6 Louisville Bailway, with numema branches serving 
th$ stone quarrieg and from east to west by the Illinois Central Bail- 
royi. It is; similarly intrjrsected b the Dixie Highway and. a 
coz&-to-wa& highway. Several oo 'I roads radiate from Bloomin - 

?I 

. !i t o e  , That art of the cbunty A d  the Mitchell plain is very we 1 
suaplied wit good mads, but in other sections m5ds occur zrt greater 
in avgs, a+ they are not so well kept-up, especially in the eerstern 
hi$ section -In the kougher country, roads follow natural routes 
almg the riam and valleys, and some trails follow the rwky beds 
of ' treams. ! . f elephone 8ehce is g e n d  in the better farming sections. 

l o o m i n e  is the chief 1-1 market for butt~r, milk, eggs, 
podtry, ot agricultural mducts and hardwood Bmber. Live- 
st&~ and &iiisre shipp$to ~nai'&na.polis or more distant cities 
. ! . - 

CLIIVfArn a 

'See Handbook of Indians Geoloqy, gp. 1652, for rr complete (iiecussion of the 
climate of the State. 
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of 2.45 inches; and March, the wetest month., averages 418 inches. 
When the moisture is properly conserved it is more than sufficient 
for the crops, 

The following table compiled from the records of the Weather 
B u m u  station at Blchmington gives the more important climatic 
data for Monroe County: 

N o m d  &My, amonal, a& aammZ tmperartzcm and prtx&&atim ot B b o m  
iagta* 

[Elevation, 744 feat] 

Dwepber - - - - -- - - - -- - - - - - - - - - - - 
January ...-.----.---.-.--.----- 
FebnlSLy.. -. - - - -. - - - - .-- - - - - - - - 

Winter. .--..-..-..----- -- 
March ...---....-..------------- 
Afl- -- - - - - - - - - - - - - - - - - - - - - - - - - 

y---------------.------------ 

June -.-- .. - - . - - - - -. - - - - - - - - - - - - - 
July-- - ---.. - . - . - - . - - - - - - - - - - - - - 
August - . -. . - . -. - -. . - - - - - - - - - - - - 

Gummar- - - -. - - - - - - . - - - - - - 
86.ptemaer .--- -. -- -. - -- -- -- - - 
oetaber - - . - - . - . . - - -be--------- - -  

November.. . - - . - . - - - - - - - - - - 
F d  . . - - - - - - -. . - - . - - - - - - - 
Y e u  .--.----. . -..--. ------ 

AORICOLTURE 

During a centuy of muhation by white . - men, - -  Monroe . County -- 
has passed through three stages of agricultural development. The 
nioneer stam was marked with scattered settlements in the most 
?iv&able shations, usual1 along the main streams. Then followed 
a second period during wKich time the land was all taken u and 
r a ~ i d l v  cleared or the best timber cut out. During that mrio L? lum- 
& i n i  was almost as im ortant as farming, al&oughLthe virgin 
soils are said to have pro 8 uced excellent cro s, and virgin land was 1 slwavs available. I n  the third ~eriod.  whic includes the 40 years 
coveGed by census data, the chan&s have not bsen so t. M&t of P" the land sufficiently smooth for cultivation has been armed more or 
less continuously until some fields have become "worn out." The 
land has been further subdivided, as the tendency has been toward 
more and smaller farms and a smaller acreage of Improved land per 
farm. There has been a decrease in densit of the rural po ulation, 
because farm wages ean not compete witg the wages pais in the 
cities and quarries. As in other hill counties of Indlana, only about 



on&ffhh c~f the f a w  hi.e opersted by tensah, whereas over h$P 
ef %he farms in Jmper CoWty, m the northen p a ~ t  ~f tbe Rat+, are 
operated b temnta 

h d  vdues in Monm County baae d n a  s heaa 1; '&?id the 
have doubled in value onI i n  meant year% be* $arm land 
of the State have increase d from five to ten times the o t i s n d  ml& 
in the =me, period, The crops coronaanly glow% have been limit$ ' 

to corn, hay (timoth or mixed timothy and clover), ixfhebt, and 
oats, which have in h e r  years been several times more valuable 
than all the animal productsts The must =markable change in recent 
yeam has been the great incfaase in the rdue of poultry, e R and butter which now wnstitutes +e source of over one-fi t of the 
farm income. AJthougki orchardlng seemed promising and many ' 

pmch and apple $mes wsm se$ out, p u l t s  have not p s r a d  very 
satisfwbry, smce few df the farmers have stadied fruit growing 
to y 3 extmt. 

The ollowing h m  the 1&20 msw @how the agricultural 
conditioa af 14Zaaroe h n t y :  The 2932 farms, averaging 102.2 
'acres, cohpriss 85.7 per cent of the total area of the county, and 
62.6 per cent of the fsna land is classed w im mved land. The 
average rdue of all farm pmprty is 8,786, or $6.50 an -, and 
the ayesage value of the land dcme is $34.26 an acre. In  1919,292 
per cant of the farms expended azt average of $187.77 for l abo~ ;  
664 p r  cent taf the farms expended an ~ & m g e  of $274.96 for feed ; 
and 61.9 per &at of the farms used m average of $60.68 worth of 
fertilimm. . . 

The kbl vdue of the arioultural pdracts by elwtes, in 1919, la 
shown in the folJowing table: 

Pabw caf a# 

oereals --.-...-.----------.----.--.--- 8, W6QO Liyw+.mk md n d u b t s ~ t i n u e d .  
0 t h ~  en4m md smd~. ..--.--.----.-. I& 7% miry &ctq exdumng txome 
Hay and Lorage ---- -..-*-_-_-.-,.----- 751 (X(O ~tse .-...--..-,...-.---..----.--- @@,aBO v . .  1 ~ ;  z47 Poulbyandeggb --.----.-.--...--- 
~ruits  and nuts -.-..----...--..--.-.-. m9 ~d ---------------.---.---------- 42% 
A Q m .  C5; 30 
Ziv&%tack and praaum: Totd--- -.---------------------- &lla,?3!2 

&J i l l m ~ e ~ ~ ~ . . ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  . &I%%, lBa , I  . i 

!ha  j ~ b w i r y q  w1;8 show the acreage, iield,'and. the gjnid 
per ~LOTB of t b  pnacipd farm cmpa ;Ear the yea 1919,: 

A&%t4@& ailr& yr&d*d*% of 







I n  color the soils of the county are similar to the soils of the 
original timber-covered re ion of the mid latitudes of the United 
States. The normally we 5 -drained soils throughout this part of 
the Uhited States are li ht in color, rarely ay, but never black, 
excepting the 1 or 2 inch 7 ayer of dark-mlo reF material immediately 
beneath the layer of'leaf mold which covers the surf~ce soil in the 
forests. This dark coIor disappears when it is mixed in cultivated 
fields with the light-colored usually pale yellowish-brown or grayish- 
brown material which lies fbelow ~t and which continues to a depth 

matkrial; 
Some of the soils in Monroe County have developed in place from 

.unconsolidated material derived from decayed sandstones, and others 
from limestone material, Notwithshnding this fact, none af the soils 
contain lime carbonate at any depth. Even the mils develo from 
highly c&leareous glacial drift, such as the Cincinnati anBedGibson 
silt loams, conbin no lime carbonate above the unweathered, hi hly f calcareous glacial drift which lies 5 or more feet beneath the wr ace. 

The fully developed soils of Monroe &mty, mils having the same 
general characteristics as those developed on the smooth, well-drained 
areas c o m o n  to the region of which this count forms a part, are 
the Ragerstown, Cincinnati, Bedford, Elk, and %rinceton soils and 
one member of the Muskingum series, or Muskingum silt loam. 
These soils may bs described as those whose characteristics are the 
results of the activity of the soil-forming forces of the region under 
conditions whioh have not limited their operation: 

These mature soils are generally fine grained, and the predominant 
soils have silty surface layers and heavier subsoils, usually consist- 
ing of silty clay loam material or clay. The characteristics common 
to representative bodies of mature vlr n soils ma be described as 
follows, according to the layers from t ? le surface $ ownward: 

t 1) A thin layer of leaf mold, from 1 to 3 inches thick 
2) A layer of dark-colored material, coarsely granular and also 

from 1 to 3 inches thick. 
(3) A. layer of ayish-brown or ellowish-brown material from 6 

to 15 inches t h i c r  with lamioatte8 structure. The more gray or 
ligbbr the color of the material the more definite are the hminatlons. 
I n  m e  casRs the qzaterial is faintly gmnular; the granules are 
almost as large as those in the fourth layer, but are flattened. The 
texture is simllar to the material composing the second layer. 

(4) A layer from 10 to ?O inches thick of heavier teztured material 
than that of the layers above and of deeper color, varying from faint 
reddish brown to brown. It breaks into angular structural particles, 



layers have. not developed or have only faintly developed. 
t 

tWz~5 wxm I ' L I P ~ Y  Pmm-m 

The b$perf&tlg developed mils, tbwe hdng the very heavg layeryg 
aqq ,ynueiual beyuse fidir 9ai-t rnahrials are no heavier $ texture 
t%aq the' makenotls Prom which the mature soils of the c6bty ham 
h e l q e d ,  ?he he%Vy hpr in the, subsoil is a featupe %+hi& can nat 
be ascribed to Ithe bestare bf the o~iginal pardht materiel. A fin dis- 
cpssioq. pf tihe grohb1e f e r n  whwh have caused its development 
wdula require mom"s aee than can be devoted to it in this re art. 
This'grohp of im r ? e&Zl . developed soils ineludes the Tilsit, l a w -  
rrnee, qibson, %&hi~,'&~-Plhouh, Vi a, LicRdde, and Y&rg soils. 

Of th$ $OU$~ .Tileit silt Ioa* and kwrence silt loam, which occur 
on the fiat tois.$ ri s, are among the mast irqportank. ' Because of 
the a ~ a r e n &  relatiofis 9 ip between these two types of soil, they will 
Be ~esedbsa' in deta8, the Iatt* soil being dwr~bed  fiqt . 

, &vqn& & Z~am profile.-The succession of 'layers developed Sn 
vi= LLwrence si$ loap'may be described fmn  +he s u i h  down- 
wmd, as follo s, ?s on a typical 
'(1) A thin 7 %ye?, fd'$~ces 2 inch'es %hick, c011s%ting'of ii mixime 

df dark-colored org8Yiic matter and gpy silky material having s 
somewhat grqnular &ructli&. 

(2) Betwee depths of 2 wd 9 inch?, a lamina@ la r of pale- P 
small dark-ylored iron bncrehonsl. , 

8" yellowish silt oam, having a singe-grained structure'an contalnisg 
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and small drainage ways; but there is little sheet erosion. This type 
of soil is locally extensive, though its total area in the county is not 
large. It has been largely cleared of the original forest, and on 
most farms where i t  occurs it affords ood bluegrass pastura e. Hay 

ranges from $10 to $40 an acre. 
f on this soil returns fair yields. T le current value of t % is land 

FlWDEXICE SILT IDAX 

Frederick silt loam is a brown or li-ht-brown silt loam, about 8 
inches dee underlain by yellowish-%rown, brownish- ellow, or 
slightly refdish yellow, friable silt loam. Beneath this 7 ayer, at a 
depth of about 22 inches, is a sli htl reddish yellow, friable or 
semiplastic silty clay loam materia  wKich is more or 1- mottled 
with gray and brown. This layer in turn is underlain by a lastic 
red clay resting on the bedrock. Chert fragments or flint roe&" are 
plentiful in thls soil, and though few. occur on the surface of virgin 
soils, the are exposed in great numbers in road cuts or eroded fields. 

.This soiYis derived from impure, cherty limestone of the Mitchell 
formation and the lower Harrodsburg layer. It is somewhat similar 
to Hagerstown silt loam:, but differs from that soil in being more 
mottled in the subsoil, with many chert fragments, and in having a 
more impervious substratum. I t  is thoroughly leached of carbonates 
and is acid in all layers except the surface layer, which is usually - 7 .  

neutral in reaction, - 
Frederick silt loam is confined to the central and western belts 

of the county where i t  occurs on undulating or rolling plains and 
rid es, being associated with its eroded phase on the rou~her  land 
an d the Bedford silt loam on the smoother land. h e a s  of it contain 
numerous sink-hole depressions which facilitate surface drainage. 
The underdrainage is good, but not so good as in the Hagerstown 
silt loam, because the underlying Mitchell limestone is close grained 
and the red clay subsoil seems to be more impervious to water. 

This soil is not extensive in Monroe County, but it is considered 
iaod farm land. About '75 per cent of it 1s u d  for cultivated. 
crops, and the remainder for pasture and mood lots. Practically the 
same crops are grown on this soil as on Hagerstown silt loam, and 
average yields are about the same or slightly less. The general 
farming practices are also similar, but more cars is needed to protect 
this land from erosion. 

Frederick 8% ham, e~ocked phd-Frederick silt loam, eroded 
phase, is practically the same as the typical soil. Much of this land 
is badly eroded, and is bare of grass and even weeds, where the 
surface soil has been washed away on broad areas. Some areas are ' 

dissected b sharp V-shaped gullies several feet deep ; in other areas 
numerous L$ eep sink holes are ao close together as to render the land 
unfit for ordinary farming, and in still other laces steep hillsides 
cut up by large draws or stream heads occur. &though some of the 
land 1s not actually eroded it might easily become so in one season 
of clean c~~ltivation. In ?act much of it is land which has been 
cultivated and allowed to wash. Some of the better areas are now in 
cro s, returnin fair yields of small rains and giving good results R 7 wit timothy, c over, and alfalfa T f? ere is some bluegrass pasture, 



and much waste land which produces principally weeds briers, and 
sassafras bushes. The current value of lsnd of this b d  ranges 
from $10 to $30 or more an acre. 

The following table gives, the results of mechanical analyses of 
samplm of the surface soil and subsoil of Frederick silt loam : 

Psrcssri Per d Pwce& &W Pmemt Per W Par cPlri 
2BSR3 &ruriaeea&lOtclBindyeb- 
3saa7e G n M  8 tb 26 i~M!bes.-~-- 
285380 t3a1hi1: % to a8 in&--- 4 2  7.8 B1.4 at28 
~ l S u ~ U , 3 8 t c l & i n ~  ---- 1.0 .8 -4 & ?  7.1 6g0 S . 0  

The surface soil sf Bedford silt l o r n  cons%& of a light gm 
brown, friable silt loam, a b u t  6 inehes deep, underlain by a 
brownish- ellow, friable silt loam. At  a depth of a b u t  2% 

- the s u h i  f is a pale-yellow, light-gray, or rust-brown, semiplastic, 
silty clay loam mater~al, which usually is slightly more friable and 
mottled between the depths of a b u t  80 inehes and 4 or tj feet. Im- 
mediately below this is a plastic, red clay which continues ix bed- 
rock, 8 or 10 feet below the surface, Angular chert f ia  ents are 
mmmon in the soil. This soil type is associated withgederick, 
Lawrence, and Guthrie silt lsams. The narrow, long-branching 
areas which are surrounded chiefly by Afnskin$um stony silt loam, 
r e p m m t  practically all the amble land on the ndge tops and nearly 
always include border zones of Frederick silt loam too small t o  
indicake on the map. 

Areas of Bedford silt loam are scattered over the county, except 
along the eastern and western borders, the largest bodies being in 

. the pnera.1 vicinity of Bloaminghn. It, occurs on the moather 
ortion of the BBitchell lain, and such areas have a gently undu- P h n g  surface. Sink ho es'and small draws or sags which afford 

fair surface drainage are local to agraphie features. The under- R is evidently retarded by t e zone of compaction in the sub- 
mil d r a i n a ~  an by the rather imperviaus Ped-clay substratum. 

About 56 square miles of a d f o r d  silt loam inre mapped in Monroe 
County? of which a h u t  75 er cent is devoted to corn wheat, and 
hay, p m i p a l l g  timothy. iPsmal1 acreage is in oats, which is not a 
ver s u d u l  crop in southern Indiana. g Yields ray from 25 to 
35 ushels of corn, from 12 to 18 bushels of wheat, an a little more 
than a ton of hay an acre. Farmers ps  some cammercial fertilizer, 
and a little limestone for clover. 

The current value of Bedford silt loam ranges from $25 to $85 an 
acre. 

The results of mechanical analyses of samples of the surface mil 
and subsoil of Bedford silt loam are given in the folIoming table: 
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Yeohad& a-see of Bectford silt loam 

Number Daription Fbe Medium FIne Veryflne mt gravel sand sand sand ------ 
Per c a t  Per mbt P e m t  Pm cnot Per eclut PaicPrt  

!&3%2 Surlacesoil,Otq7inches-.. 1.a 1.2 0.6 1.8 1 0 . 7 .  68.7 
a~338j subsoil, 7 to 16 ~ ~ ~ u h e ~  .--.-- .a  .a .4 1.0 6 4  aa.a 

Tilsit silt loam is a light grayish-brown, friable silt loam about 8 
inches deep, underlain by a light brownish-yellow, friable, silt loam 
material. Some lighbgray mottlings appear at a depth of &out 20 
inches, and continue through the heavier layer, which consists of 
yellow, light-gray and rust-brown, semiplastic, silty clay loam 
material. Below depths of 24 or 32 inches the subsoil material is 
sliehtly more friable and pervious, and becomes gritty or gravelly, 
owing to the partly weathered rock f rapents ,  as it ap roaches the 
bedrock from 5 to 10 feet below the snrface. The soil an d! parent rock 
are noncalcareous, the soil showing slight acidity near the surface 
and reaching a maximum at  or near the heavy layer. This soil has 
developed in lace from the sandstones and shales of the Chester, 
Mansfield, ang Knobstone geologic formations. &me rock 'frag- 
ments occur on the surface and throughout the soil. 

This t pe of soil occurs in the western and eastern portions of 
Monroe 8 ounty, where i t  is associated with its eroded phase, with the 
Muskingum silt loam, Muskingum stony silt. loam, and with the 
eroded phase of Frederick silt lorn, I t  constitutes the smoother por- 
tion of the " freestone " hill lands, and areas of it have undulating sur- 
faces. Small areas on narrow ridges usual1 include a border zone of 
Muskingum silt loam, which is a common d' evelopment in the eastern 
part of the county, but such areas do not constitute such good land 
as that in the southwestern part where the hilltops have a plainlike 
appearance. 

Surf ace drainage is effected by ntle slopes. The underdrainage is 
rather sluggish on accoant of t e almost impervious heavy layer 
and substratum. 

!i? 
From 60 to 70 per cent of the Tilsit &lt loam land% under cul- 

tivation. It is of large extent in Monroe Count being one of the 
more extensi~e soil types of wuthern Indiana. h e. common crops 
are corn, which yields from 25 to 30 bushels an acre; timothy, y i~ ld-  
ing mare than one ton; and wheat, yielding about 12 bushds. Minor 
crops are clover, rye, and fruits, such as peaches, apples, and pears. , 
A rather common practice among farmers is to use about 150 pounds 
of commercial fertilizer per acre on wheat, etnd a smaller uantity 
on corn. Lime has been used effectively for clover and a1 alfa on 
same small fields. 

4 
Farms consisting largely of this kind of soil are valued from $15 

to $60 an acre. 
ir4& & Zom,  eroded phase.-Tilsit silt loam, eroded phase,, is 

similar to typical Tilsit silt loam, and it represents old fields which 
have been serious1 injured by erosion, which in many places have B become waste or i le land. I n  places, the soil has been washed ahay 
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to a depth of nearly 2 feet, leaving the subsoil exposed over patches 
of several square rods, and in some places narrow V-shaped ravines 
arf! yearly cutting deeper, and farther up the slopes. A few areas 
are still in forest and are to a very slight extent, eroded but would 
rapidly bemme more so d cleared. Other fields have been well han- 
dled and kept under g- which greatly arrests erosion. On idle 
land the $sual ve4etation consists of overty raas, briers, bracted 

lantain, cinquefoil, sassafras, and ot % er wee cf s and brush, Some 
ields on areas of this soil include atches of typical Tilsit sllt loam. 

The current value of this kind o? land ranges from about $5 to $20 
an acre. 

lo- phe.-The flat phase of Tilsit silt loam has 
s surfsea soil consisting of light grayish-brown or brownish-~ay, 
friable silt loam whioh contains some iron concretions and wuch 
becomes very light gray on the surface when dry. Between depths 
of 8 and 18 inches the material is light-gray, friable silt loam, 
stained with brown by so& imn concretions. !Chis layer in turn is 
underlain by light-gray, yellow, or brown, .compact, sllty clay loam 
material, which becomes more friable with depth and more gritty 
as it approaches the bedrock. The largest area of this soil is in the 
souths tern  part of Monroe County, on the Brown County line; but 
this does not represent a typical development of this flat-phase soil. 
Here it has the appearance of a sloping terrace in 8 valley. I t  is not 
an alluvial formation, but has developed in place from impervious, 
hard shales which occur a t  rather shallow depths. Here surface 
drainage is better than in the few small, flat areas which occur on 
the hilltops in khe western portion of the county, but the under- 
drainage is equally poor. 

This ]rind of soil is inextensive in Monroe County, and makes 
comparat i~ly unproductive land, though it is used for hay, - 
turage, aod wheat. It is not so ell suited to corn or legmmes. g- 
erty grw, briers, and cinquefo' JT form part of the vegetation on old 
fields. The original growth consisted of black oak, white oak, and 
other trees. Land of this phase is worth from $10 to $30 an acre. 

YUIRINGU3d BIL'P W A M  

M u s k i n p  silt loam hid a topsoil consisting of a light brownish- 
ray or ellowish-brown friable siIt loam, which is underlain, at a 

8epth oT about 6 inches, b s. light bmnish-yellow friable or 
crumbly silt loam. Beneath t i is layer, at  a depth of about 24 inches, 
the subsoil consists of a more com act, ellowish-brown, heavy silt 

cll~y loam material. 8hese gayers in places are slightly 
and may have faint gray markings along the joint 
e depth of 32 inches the subsoil becomes more fr~able 

and more or less marked with ellow, gray, and brown, owing to 
the resence of unweathered roc fragments which increase ih si fl f 
num er, and hardness until the rotten rock is reached a t  depths "I o 
5 or 10 feet. The bedrock is usuall a fine rained, shal sandstone, 
belonging to the Enobstone and Zhester &mations. % he surface 
soil is slightly acid and the subsoil highly so. Although the parent 
mck contains Little or no free carbonate, in its unweathered state it is 
abutral in reaction, 
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by many mwll draws. The boundary lines between areas of this soil 
and that of the eroded phase of Tilsit silt loam have been arbitrarily 
dmwa in many places. 
, It is also iLssociated with the eroded phase of Frederick silt loam, 
with Muskin urn silt loam, and with rough stony land. 

ingum stony silt loam land is in forest, brush, or is aiwt M~ 
w a t e  land. The original growth consisted of black, white, and 
cbeshut, oaks, beech, maple, hickory, and other trees, the largest of 
vb;i~h have h e n  removed, The best stands of the younger hew in 
Monroe (kunty occur on this soil. Some areas have been so denuded 
a d  burned over that they appear almost worthless. A small acreage 
of the. better,.smoother land grows corn, oats, peaches, and other 

The y d d s  are small. 
OmG current value of this land ranges from $5 to  $20 an acre and 
at times some is sold each year for the taxes charged against it. 

@incipna$i silt loam, to a depth of about 0 inches, is a light-brown, 
. friable &lt ,loam, underlain b a light yellowish-brown or brownish- 

ellow, friable silt loam. Beyor. 18 inches the material is yellowish 
<?own or slightly reddish brown in color, semiplastic, and of a silty 
clay loam texture. The latter layer may be wr slight1 mottled K g with, gray and brown in its lower partion, thou8 the su soil gen- 
erally has an appearance ~uggestive of good dramage and aeration. 
The deep substratum consists of glacial till. The virgin surface soil 
is "raqtically neutral, but the subsoil is fairly acid. 

h i s  type of soil occurs in the northwestern portion of the county, 
on the bestdrained portions of hhe glacial deposits, Most of t h ~ s  
h n d  is wed for growing corn, wheat, timoth and oats, the yields 
being a b u t  the same as.those obtained on F erick silt loam, which 
soil it resembles in appearance, 

A' 
The current value of Cincinnati silt loam varies from NO to $75 

an acre. 
0;- &.It .ham, steep pbe.--Cincinnati silt loam, steep 

phase, is much the same as typical Cincinnati silt loam, but occurs 
on :much steeper and rougher areas, which render it unfit for ordi- 
litary cdtivatlon. Much of it occurs on stee gullied hillsides of the P glacial-till deposits at the mouth of Bean B ossom Creek valley and 
ekewhere along the border of the unglaciated country. On such 
areas no well-defined soil type has developed, and more or less of the 
midual material outcrops on the s l o p  

This steep-phase soil is nonagricdtural land, and it is covered 
with forest and br'ush. It is used for pasture and wood lots, and its 
value depends largely on the quantity and quality of the timber 
which grows on it. 

GIBSON SILT LOAM 

The surface soil of Gibson silt loam is a li ht-brown or light f pyish-brown silt loam &bout 7 inches deep. W en wet the surface 
is brown in color, and when dry it becomes grayish. Between depths 
of 7 and 18 inches the subsoil vnsists.of light brownish-yellow or 
yellpqrise-brown, friable silt loam material, and between 18 and 28 
lnches it ~s a compact, light yellowish-brown and gray silty clay loam. 
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A t  lower depths the material is somewhat looser and grades down- 
ward into the Illinoian till. This soil is acid in its lower layers, but 
only slightly acid in the uneroded surface soiL 

This soil is mapped only in the northwestern corner of the county, 
where it occurs on some of the smoother uplands east and west of 
the mouth of Bean Blossom Creek The surface of this land is 
gent1 slopin and slightly dissected by small stream ways which 
atiorB good %rainage. I n  a few places there are indistinct sink 
holes, and underdrainage is somewhat sluggish. 

Gibson silt loam closely resembles Bedford silt loam in appearance, 
and it  is used for growing the same crops, with similar results. Prob- 
ably 75 per cent of i t  is under cultivation and the remainder is in 
pasture and woodland. The native f o m t  growth consisted prin- 
ci ally of white and black oak, k h ,  hickory, and tulip poplar. 
T R a current value of this land ranges from $25 to $75 an acre. 

The following table shows the rmults of mechanical analyses of 
samples of the surface soil and subsoil of Gibson silt loam: 

PaK SILT W A Y  

Elk silt loam has rt surface layer of light gayish-brawn, friable 
silt loam which grades downward into a light yellowish-brown, 
friable silt loam 15 inches below .the surface. The subsoil oonsists 
of a light yellowish-brown or brownish-yellow, compact, silty clay 
. l a m  material, mottled with gra and brown at  a depth of about 26 
inches. Below 36 inches the su L o  il is somewhat more open. The 
deeper substratum consists of rather heavy, stratified deposits, appar- 
ently of both local and lacial origin. Although the parent mate- 
rial is most1 silty day oam or silty clay in texture and is noncal- 3 K 
careous, i t  a so includes some beds of plastic or soapy " calcareous 
clay, which contains small foreign rocks and pebbles. The soil 
material is moderately acid in its lower layers. 

This soil occurs on the de sits which constitute the wand bottoms 
along the main streams o P" Salt and Bean Blossom Creeks, which 
undoubtedly accumulated during glacial times. It is associated 
with Calhoun silt loam. A few small areas occur along Clear Creek. 
The land is all above overflow. 
Elk silt loam includes the better-drained lands of the terraces. 

The surface is idling, and in most places the land is suitable for 
cultivation, though in some places it is badly dissected by small 
stream channels. The total area of this soil in the count is not 
large, snd barely half of it is cultivated, the remainder Ling in 
forest, brush, and pasture. Corn, wheat, and timothy are the main 



'&,.fine ssody k m  is a brown or gmgish-bmwn fiw d p  
barn 8 jl;lohes which in phes is rather dark d m e d  whm 
vqk .The s a b m r k e  QIoi1 material t;o a de Bh of 16 iaehe.q rxmsi&s of 
a light-brown h e  s a n e  loam, gradin if ownwrard inb a h&t pl- 
lawtsbhbrOyn or bmallish-yellow ~ d e  or corn eot, h e  w d y  day  
loem m&id, the $roe subsoiL fn the s&&l ma8 .be bellghtly. 
mokt.ied with gpa and brown iaa its lower hion, and is ~mddprldn dV by strakifie mo calcareous mstari&? 

%!his m i h a  developmi on ths h m ~ y  bnokwster de&k ok t-lq 
we& FQlck Wte River, which am cove-d with a veneer of wind- 
Bid w.cttePl-1d sand. 1Ct is mapped 4 y  in the nor thwarn  
corner of &he corn$ whem it fs asoc~ated with other ~ ( s o o n d - ~ m :  
soils near the mouth of Bean Blossom Creek. This land has s 
smooth, nearly h t  surface, bwt, is fairly well drained. The soil is 
' on1 slightly acid. Mast of i t  produces pod crops of corn, clover, 

an8wheat. It is currently valued a t  about $100 an acre. 

LAwmiNom EI LOAM 

'She !#@fai% soil of LaP9rence silt loam isl a dW1 grayish-yellow or 
g d l a ~ - v i & ~ % ~ ~ ~  friable silt loam which tontains m e  mft and haM, 

rpwp or lac iron concretions. In a moist condition the .surface. 
soil is often puttylike and tends to run together, but it is floury 
when dry. Between depths sf abotst 9 and 16 inches the subsurface 
consists of a mattled, pale-yellow and light-gray, friable silt loam 
M W k 1  OV~PWI bte6k&s'%0ke plitiSfic and I r m ~ e r  with depth. Be- 

% a 334 iikohes .the khbsroil &ms?sts of heavy, semi" h&e 
die  .day kMln fnrrterial, mo^ttled with light gra , p~owis[ a d  K rwbbtM@; 1 ~ ' r c ~ n m t h m  ttd Femr ss er. %a &&a 1*er 
&& in tk l'tlgm 6bsVtre. The Ibnep &n of the .sibsoil ki &me!' 
Mhble &ad wmot&led, and belaw dap%C of 1 OP 6 feet s .red daJl 
&&im. 9?he mW41 aiid srhlxatxm bontain m m  at les ana4'8:r 

ahd a e b r t  im&fre bedvwk probably d r s '  
the ~ r k e ;  &aPp a* of this d l  i m l d e  awe 

plt&&i ef soil4 which vaYy &oh t e kp, sinee this mi1 t 
a bf~adtionrd &&@ MWeea $hb WteP rd$d and d x i ~ ~  
silt loam and the mom p l y  d r d M  md o x i d i d  Guthyie &It, 
b.&. 

h m  tximm in a few scattered areas sn the fh%r 
Mit&&l pkaiin, the Irtr miw occurring abw% 3 
l&mlingto&. It i& fam T 6z-1 the flats or very geat.1~ 
e barely reached by the natuml drainage ways, so' 

&a% & watt& i& not %pidl7 i emoM.  Tme impervious l a ~ r s  
uf %ha il laad rsCIWm and the geaeml absence of sink haW 
cause poor m d e d r a  . This soit is boally calleel L'waw&%tyw~ 

smooth, arable land. -Comparati;ely little corn 'is grow6 on it, but 
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more timothy and wheat. Clover is usually not successful, because 
the surface soil is somewhat acid and the subsoil very acid. 

The current vsalue of this land ranges from $20 to $50 an acre. 
The following table shows the results of mechanical analyses of 

samples of the surface soil and subsoil of Lawrence silt loam: 

Number M p t i o n  

-- 

283304 5 u r f a w ~  Oto7iiinches- QO 1.0 
~ 3 0 4  subsoil, 7 d as incm -.-.-. .I 
28W6 Subsail, 20 to 36 i n a h  ----- . 8  . 4  61.7 27.2 

M'QAET SILT LOAM 

The surface sail of McOary silt loam, about 6 inches deep, consists. 
of a light grayish-brown or brownish-gray: Iieavy silt loam which 
grades downward into a light- y, heavy silt loam with rust- 
colored streaks. At a depth of B F ut 10 inches the material is mot- 
tled with ellowish brown and gray, ancl has a silty clay loam 
texture. T K is is underlain by a heavy, plastic silty clay of the same 
color. At a depth of about 80 inches the substratum ma consist 9 of a yellowish-brown or yellow and gray, friable silty c a loam 
material. The upper lagers of this sod are somewhat acid, {ut the 
deep, friable subsoil material contains sufficient lime carbonate to 
effervesce freely with hydrochloric acid. The dee r substrata, also 
calcareous, consist of layers of clay, silt, and sanrwhioh probably 
are backwater deposits of West Fork White River, which were 
probably laid down during the Wisconsin glaciation. 

This soil type is mapped only in the northwestern corner of the 
county, where i t  is associated with Elk soils on the terraces near the 
mouth 0.E Bean Blossom Creek. The surface of these arms is Bat or 

ntly sloping and sufficiently elevated to be above the river overflow. !?E underdrainage is im erfect because of its tou h clay subsoil. P Soil of this type is of m a  1 extent in the county. Afout 80 per cent 
of it is devoted to corn, wheat, clover, oats, ancl timothy? which pro- 
durn fair yields. Where land of this kind is included m farms, its 
ourrent value ranges from $25 to $100 an awe. 

The results of mechanical analyses of samples of the surface soil 
and subsoil of McGary silt loam are given in the following table: 

B P e c ~ ~ a Z  a?talgses of XoGary &Zt loam 

Numbet Description Pine Cam Medlum FFne V w h e  silt Clay 
gravel sand sand sand ssnd j ----- Per cmt P@ cent Per cent P f f  c s ~ t  Pet ceas2 Per ceut Per ceai 

2833111 Surfeaa soil 0 to 6 inches--- 0.4 0.9 2.2 6.7 68.8 18.1 
2833112 S U M  6 tb 10 i w h ~  -.---.. . 8  . 8  1.8 8.2 48.2 39.0 
2833113 6ubsoilt 10 to 16 inches---.- 0 . 2  1.3 9.0 61.0 28.2 
2883114 Suboil) 16 b 33 fOinCh~S.---- 0 4 1.2 46 51.6 42.0 
2833115 ~ u ~ m i i :  30to 36 in&m----. .1 0' .4 2 8 61.8 34.9 
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GBLHOUR SILT LOAM 

The surface soil of Celhoun silt loam is a light-brown or brownish- 
ay friable silt lonm, about 6 inches deep, which may become very 

&ht colored when dry. I t  contains black and brown iron concre- 
tions. This Surface layer is underlain by a light-gray, friable silt 
loam to a depth of about 14 inches. &tween 14 and 28 inches the 
subsoil consists of light-gmy, yellow, or brown, corn act, silty clay 
loam materiaL The cleeper substratum is mpos r !  1 of stratified 
clay and silt, as in the case of Elk silt loam. Galhoun silt loam 
represents the flatter, 1- eroded and the more p r l $  drained por- 
tions of'the old terraces, so that it is not an estms~ve mil in the 
county. 

In  p l m s  the land is gent17 sla ing, but the impervious subsoil 
makes it wet and ''late." Thlg wi is acid even in its surface layer. 
It is not so 

P 
P for corn as the better-drained land, but produces 

good crops o timothy and fair yields sf wheat. The current value 
of land of this kind varies from $10 to $40 an acre. 

BOBIRWA SIZT LOAM 

The surface sail of Robinsdn silt loam is a light-gray or light 
brownish-gray, friable silt loam, which becomes very white on the 
surface when dry. I t  contains a, few iron concretions. The subsoil, 
between depths of 6 and 26 inches, is ta heavier light-gray and yel- 
low silt loam material, and dee er down i t  con&& of a compact, . P plastic, silty clay loam materia which h o m e s  more fitable at  5 
depth of about 36 inches, Heavy material continues to a depth of 
several feet, and according to well records the susstmtum consists 
of stratifled, lacustrine deposits as deep as 100 f e t  in places. 

Areas of Robinson silt loam are mapped in the northwestern art  k , of Monroe County, where they m p m n t  the beds of old lakas w ich 
were formed along the border of the Illinoian glaciation. Here the 
surface is flat or very slight1 sloping, and the land is cut only by 
very shallow drainage ways. $he subsoil dms not allow rapid mova- 
ment of all soil moisture. * The land mas ori 'nally covered,with a 
forest growth that is characteristic of wet, E rdpenn  soils. Prob- 
ably 60 per cent of this land is cleared, howeve:, and is now devoted 
to the growing of the ordinary farm crops. It 1s considered slightly 
more productive than the other very light colored soils of this section. 
Its current value ran es from $3.0 to $50 an acre. 

The following tab f e gives the resulk of meohaniml analyses of 
mmples of the surface mil and subsoil of Robinson silt loam: 
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OUTHRIE E m  LOAM 

The surface soil of Guthrie silt loam consists of a li ht-gray silt % loam which is slightly brownish to a depth of 5 inches w en wet, but 
almost white when dry. Numerous black and dark-brown iron con- 
cretions occur on the surface and in the soil, but they decrease .in 
number and hardness with increasing depth. Between the depths 
of about 5 and 26 inches the subsurface consists of a friable or putty- 
like silt loam which is slightly marked or mottled with brown and 
yellow. Below this layer is a zone of semiplastic, silty clay loam 
material which is light gray in color and mottled with brown and 
yellow. Between depths of about 5 and 10 feet the material consists 
of a plastic, red clay which contains angular fragments of chert. 
The bedrock is cherty limestone. 

This soil occurs on the very flattest portions of the Mitchell plain, 
west of Bloomington and northwest of Ellettsville. It is not reached 
by the surface drainage ways, and in some places it occurs in shallow 
sinks which have imperfect underground outlets. The surface of 
this land is flat or depressed. 

This is not an important soil type in Monroe County, because it is 
not,extmsive and ~s unsuited for coin. and clover, owing to R"" ' drainage and rather high degree of acidity. Timothy and w eat, 
the pmncipal crops grown on ~ t ,  give moderate returns. Many pas- 
tures contain considerable poverty grass. The current value of this ' 
land varies from about $20 to $50 an acre. 

VIQO SILT LOAM 

The surface soil of Pigo silt loam consists of a light-gray or light 
brownish-gray friable silt loam, which contains some small iron 
concretions. When dry i t  is nearly whits. The subsurface is a ver 
light gray silt loam, mottled with yellow and brown. At a deptK 
of about 22 inches the subsoil consists of a light-gray,. yellow, and 
rust-brown compact or semiplastic silty clay loam material, becoming 
a little more open in structure below a depth of 34 inches. The 
deeper substratum consists of lacial drift to de ths varyin from 
10 to 25 feet. I n  appearance tfis soil resembles Juthrie a n d k b i n -  
son silt loams. 

Soil of this type occurs in the northwestern part of the county, 
associated with Gibson and Cincinnati silt loams. The land 1s 
eit.her very flat or gently sloping, so that i t  is poorly drained. The 
soil is very acid from the surface down. 

Only a small acreage of Vigo silt loam is mapped in Monrw 
County, but i t  is extensively developed in the southwestern part of 
Indiana. The virgin forest growth, consisting of white and pin 
oaks, beech, hickory, and sweet gum, has been cut, and the land pro- 
duces wheat, timothy, corn? and other crops. Crop yields are usually 
less than on the better drained soils. The current value of this land 
ranges from $20 to $50 an acre. 

The results of mechanical analyses of samples of the surface soil 
and subsoil of Vigo $lt loam axe given in the following table: 
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. MeohanBeaE anal~secr of Vigo sllf  koam 

The surface soil of Lickdale silt loam is a light-gray silt loam 
which has a slight brownish tin e when wet, but is almost whih 
when dry. I t  contains numerous L r d ,  black iron concretions which 
decrease in number and hardness with depth. The subsurface, to a 
debth of 18 inches, is a friable, li ht-gray silt loam, slightly marked 
with brown. At  a greater dept % the subsurface oonsists of r y ,  
rust-brown, or black, plastic silt clay loam or clay. Below a epth 
of about 36 inches the,subsoil is 3 em compact but is rather heavy and 

rvious down to the parent rock. 
mall areas of this soil are mapped in the southwestern . 

Monroe Count on very flat or slight1 depressed areas on t e h11- I psot-Of 
tops. The sur ace draina~e and nndedrainage are both . Land 
of this kind is used principally for growing timothy an IP"' wheat and 
for  pasturage. The yields are low. This land is currently valued 
from $10 to $30 an acre. 

The surface soil of Huntington silt loam is a brown loam or silt 
loam, a little heavier in texture at a depth of about 16 inches. This 
soil m different areas varies somewhat in color and texture. Ordi- 
narily it does not contain sufficient lime to effervesce with acid. It 
is developed on alluvial de ts of limestone origin. 

The principal areas of. ?? untington ki l t  loam are map ed alon 
Clear Creek and other c&ks in the limestone belt of t R e centra f 
pprt of the county. Although it is first-bottom land, subject to over- 
flow, arld is generally level, it m u m  on the higher portions of the 
bottoms, so that it is effectively drained by the streams. 

The total area of this soil in the county is not large. However, 
about 80 per dent of it is utilized for crops, it being probably the 
best natural corn land in the eounty. Yields ranging from EiO to 75 
bushels an acre are reported. Clover does well, also timothy and 
bluegrass, but wheat is seldom grown. 

The original forest consisted of elm, oaks, hickov,.sycamore, wal- 
nut, and other deciduous trees, but mast of the orig~nal timber has 
'been cut. 

The eurrent value of this land may be as high as $100 an acre, 
according to location and the character of associated soils. 

HUATINGTON VB%Y FIRE SANDY IOhX 

Huntheton very fine sandy loam consists of brown or light- 
brown, friable very fine sandy loam which grades downward into 
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a $&ter and somewhat yellowish bmwn, friable very fine sand 
loam-or-loam. The deeper material may be slightly mottled wit TI 
gray at a depth of about 30 inches. The substratum consists of sand, 
gravel,-and silt. In  some places this soil is rather silty and in other 
places 1% contains so.me coarser sandy material. 

Areas of this soil are mapped along most of the streams in the 
eastern half of Monroe County. The surface of such areas is nearly 
flat, but may be cut by old and new stream channels. The land is 
subject to overflow, but is well drained during most of the growing 
season. 

This tylie ~f soil includes some of the best land in the hill section 
of the count , and it is largely cleared and cultivated, Corn, timo- 
thy, alsike c I over, and oats are the crops commonly grown, and very 
good ields are obtained, although fields are usually small and 
Irregu,ar !' in shape. The land is currently valued from $20 to $60 
an acre. 

HURTINQTON FIWE WNDY LOAM 

Huntington fine sandy loam is usuall a brown fine sandy loam 
representing recent alluvial de osits. e surface portion is ,some- S !& 
what dakker in color than the @per material. The texture is vari- 
able, but usually it is sand ' and the lower layers of areas near stream 
channels are gravelly. T& soil shows no acidity but contains prac- 
t i c d y  no free lime carbonate, I t  is derived from recent alluvium 
washed from sandstone, shale, and limestone uplands. 

This soil occurs in small areas along the small stream valleys in 
the western part of the county. Drainage conditions are good, as 
the smooth, sloping land is dissected by old stream channels. 
Although this ty of soil is inextensive, it is the most important soil 
on some farms, Ecause the adjoining hilly land is too rough for 
cultivati~n. It is used chiefly for corn and hay, and produces good 
yields. The current value of this kind of land varies from $20 to 

.$50 an acre. 
Z7u&imgton f;m sandy lo- atUzDvial phase.--Some of the land 

mapped as the colluvial phase of Huntington fine sandy loam resem- 
bles the typical Huntington h e  sandy loam, as in small, narrow 
vall9ys where i t  includes all the arable land. Little of this land is 
subject to overflow from the main streams, but the small tributaries 
fcom the hills are constantly washing in new material. Other areas 
of such land occur near small draws, where. distinct alluvial fans 
have been formed from sediments washed into some of the large 
valleys during hem rains. This material may include silt and cla P from limestone soi s, and sand, ravel, and rocks from the sand  
stone uplands. A combination o 4 such materials usually makes a 
productive soil. This kind of land is u s d  for growing corn, hay 
wheat, and garden products. Although this soil occurs in small 
areas, it is highly valued because i t  is more fertile than most of 
the adjoining soils. 

HDILY BILT LOAM 

Holly silt loam is a grayish-brown or light grayish-brown, friable 
silt loam, from 6 to 10 inches deep, underlam by a light-gray, yellow, 
or brown, puttylike, silt ham material. The subsoil ~s somewhat 
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acid. The deeper substratum is stratified alluvium of much the 
same appearance as the upper layers, which has been washed from 
sandstone and shale uplands. 

This soil occurs on mast of the small stream bottoms of Monroe 
County, between the browner, richer, and better drained Huntington 
silt loam and the grayer, poorer, and wetter Waverly silt loam. How- 
ever, most of i t  is sufficiently well drained for farming, and the 

ter portion of it is u d  for corn, timothy, alsike clover, and 
E a n  grass. When the season is not too wet the crop yields on this 
soil nearly equal those on Huntin n silt loam. 

This land is currently valued 4" rom $20 to  $60 an acre. 

WA-Y SILT LOAM 

Waverly silt loam consists of a 5-inch layer of li h t - p a  or light f i' brownish-gray, friable silt loam, underlain by lig ter-eo ored ma- 
terial, mottled with rust-brown. The subsoll, at  a depth of 18 

. inches, consists of a slightly more compact, silt loam or silty olay 
loam material, which becomes looser wain  at a depth of about 28 
inches. The deeper substratum consists of much the same kind of 
material. This soil is acid in its surface layers and very acid in the 
subsoil. The greater portion of the arent material was derived 
chiefly from sandstone and shales, and t e lesser portion from glacial 
and limestone materials. 

K 
Com arativel extensive areas of Waverly silt loam are ma 

ori the groader g t toms alon Salt and Bean Blossom Creeks. 
the land surface is flat an % a little lower than the banks of the 
streams,. so that drainage is ver slow. The land is subject to severe 
inundation in rainy seasons. 8 ver two-thirds of this soil has been 

' 

cleared of its ori inal forest growth and is devoted to corn, timothy, B alsike clover, an Sudan grass. Corn does poorly in wet seasons, but 
i t  may yield from 20 to 40 bushels in favorable years. Some very 
heavy yields of timothy and alsike clover hay were observed on thls 
land in 1922, and in the same year the Sudan grass, which was seeded 
ver$ late, yielded a good crop s f  hay. The current value of this land 
varies from $20 to $60 an acre. 

WAVEBLY SILTY CLAY LOAM 

'Waverly silty clay loam consists of li ht-gray, friable silty clay 
loam, about 5 inches deep, underlain by gght-gray and brown, silty 
clay loam material, which becomes slightly heavier and more com- 
pact at  a depth of about 24 inches. The deeper substratum consists 
of alluvium, chiefly of sandstone and shale or~gin. This type of soil 
is slight1 acid. 

w a v e 4  silt . T clay loam is mapped in Bean Blossom Creek and 
Salt Cree val evs. This land is level or de~ressed and is xloorlv 
drained, as i t  iglower than the land near tde streams.  his sofi 
was originally forested with swam varieties of trees and other 
vegetation, some of which r e m h  ?he princi a1 crops are timothy, 

YI  Sudan grass, and alsike clover, yields of w ich are good. The 
curpmt value of this land is equal to that of Waverly silt loam. 

WmerZ d t y  clay loam, dwk-coZ~1"ed p h . - T h e  dark-colored 
hase of 6 averly silty cla loam is a dark ayish-brown or dark f &ownish-gray, heavy, stic$ silt loam or si ty clay loam about 8 
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inches deep. The subsoil between depths of 8 and 20 inches is a 
dark-gray, plastic, silty clay loam or silty clay material marked 
wikh rust-brown. A t  lower depths the materlal is lighter-gray, 
drab, .and rusf-brown alluvium, consisting of silt m d  clay. 

n i s  soil is map ed as a few small areas in Bean Blossom Creek 
and Salt Creek val!eys where it may represent old abandoned stream 
channels or it may indude the lowest land on the bottom, where the 
finest sediments of the flood waters have settled. On some areas near 
the foot of the hills, the dark color of the soil may be caused by the 
s rings or by '' seeps t' from the limestone bluffs. I n  many 
t L r e  is a surface veneer of lighter silt which has been washe iflaw over 
the darker soil. Such flat areas are usually poorly drained and 
difficult to drain. In  favorable seasons, however, the land is very 
productive and returns large yields of corn, timoth and alsike 
clover. A portion of i t  is still covered by s lowland l' orest growth, 
The current value of this land ranges from $25 to $60 an acre. 

PBINOrnN FINE MNnP UIXM 

The topsoil of Princeton fine sandy loam consish of about 10 
inches of brown fine sandy loam underlain by light-brown or yel- 
lowish-brown fine sandy loam which grades dawnward into yellowish- 
brown or slightly reddish brown, heavy fine sandy loam or fine sandy 
clay loam materlal. The subsoil is usually looser at  a depth of about 
-36 inches, and in places it is a rather loose sand. This soil has evi- 
dently been formed b sands blown from river bottom lands and 
deposited over u p l a d  soils. I t  shows very little acidity at  any 
de hh and k calcareous in the substratum. 

$rinceton fine sandy loam is mapped in several small areas in  the 
northwestern corner of Monroe County, on the hills adjoining the 
bottoms of West Fork White River. Several variations, owing to 
differences in slope, state of erosion, or looseness of the sand, are 
included in mapped areas of this soil. The surface of this land 
varies from smooth to somewhat broken, and the surface drainage 
varies from ood to excessive. Underdrainage is usually g o d ,  but i! where the su soil consists of loose deep sand the land is droughty. 

Though very limited in extent, this soil is practical1 all used for 
crops such as corn, wheat, ha and rye. I t  is well a c f  apted to can- 
taloupes and watermelons, w l h - ~  are own on some farms. Crop 
yields are good in seasons of well-distri g uted rainfall. Since land of 
this type is associated with ood alluvial lands and is located near f towns i t  has a rather high va ue in Monroe County. 

The results of mechanical anal ses of samples of the surface soil 
and mbsoil of Princeton fine san y loam are given in the following 
table : 

B 
M w i b a w b  W y s e s  of Pdmetole fias saavtdv low 

W u m k  -wn Fine Caam Medium Fine Very5 
gravel sand sand sand -dlK silt 'lsy 

-- 
Per ecnl Pcr ceat Per c m l  at ecnl Per csllt Pat cw Pcr mrt 

2+%%% Sarisea soil, 0 toJ2 inchea-- 20 9.0 5 . 6  & a al.8 7.4 
a89S58 Subsoil 1Zto24u1chaa---- 1.8 8.8 M 5  L4 226 
ZBW subsoil: to a~ incheseSeSeSeSeS 0 l.9 10.0 Ba? 3.4 . U 6  t[ 



GIENIEBEBI SILT LOAM 

Genesee silt loam consists of a brown or dark chocolate-brown top- 
soil, about 8 inches deep, of friable or sli htly gritty silt loam, under- 
lain by a lighter-brown materiai w h i 8  is sli htly mottled with I shades of brawn at a depth of about 2 feet. his soil is not acid 
even in its lower layers. Thest~bstratun maQeri~1 consists of strati- 
fied recent alluvium, derived principally from till of the Wi+onsin 
glraciation of central Indiana, and it is moderately calcareous. 

This mil type is mapped only in the West Fork White River bot- 
toms in &a northwestern corner of the county. It is high, first-bot- 
t ~ m  land subject to occasional overflow. The surface is level, or 
gently ilndulatin owing to the occurrence of old stream channels. 7' Although little o this k ~ n d  of soil occurs in the county, it is repre- 
sentative of much of the bottom land in the State, and it is hzgh- 
priced, productive land, Corn is &he main mop and yields from 40 
to '70 bushels or more an acre. Wheat is also grown, and it does well 
if it is not injured by high wabr, The same is true of Ped clover. 

OERESEE h?NEl SAiVDY LOAM 

Genesee fine sandy loam is a brown fine sandy loam, which is un- 
derlain by layers of brown materials which vary in texture from 
sandy loam to silt loam. This soil ineludes the first-bottom land 
which is nearest the channel of West Fork White River, where the 
gm&& wash and deposition of sand takes place during times of 
overflow. These deposits are subject to change in composition, and 
they increase in area each ear. The material is sufficient1 rich in 
lime to effervesm with hy i' rochloric acid. Except far a ? ew spots 
where coarse sand and gravel are deposited several feet deep, thia 
land is procluctive and will rduce  large yields of corn in normal e seasons. Idle land of this c aracte~ grows up in jungles of hope- 
weed, oocklebur and other lowland ve ettation. 3 Land of this kind is currently value at about $100 an acre. 

I 

MONTGOYEBY BLLTP CLAY LOAM, GBAY PHASE 

Montgomery silty clay ioam, gray phase, is a derk-brown or dark- 
ray somewhat plastic, silt loam or silty clay loam, underlain, at  a 

8eptepth of about 7 inches, by a dark-brown or dark-gray, plastic, 
silty clay which is mottled with drab and reddish brown at a depth 
of about 24 inches. This soil is not calcareoas, and shows practically 
no acidity at any depth in i n e  areas, but is moderately acid in other 
places. It occurs in small de ressions or on nearly flat areas on the P old lake plains, associated wit 1 Rabinson silt loam. 

The natural drainage of this gray-phase soil is poor, its subsoil 
being almost impervious. When drained, this land is productive and 
adapted to corn, clover, timothy, wheat, m d  oats, Its total area in 
&is county is very small, but most of i t  is cultivated. Its current 
value is estimated to ran@ from $50 to $76 an acre. 

The results sf mechanical analvses of sam~les of the surface soil 
and subsoil of Montgomery silty hay loam, b a y  phase, are given in 
the following table : 
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ROUGH 8TOXY LARD 

Rough stony land includes the roughest parts of Monroe County, 
such as the land which marks the boundary between the Harrods- 
burg limestone and the underlying Knobstone formation Areas 
also occur where there am precipitous bluffs of Riverside sandstone, 
and where the land is considered too rough, steep, broken, and ston 
for farming. Most of it would not make good pastures if c l e a r 4  
so that i t  should be left in forest to protect it from erosion, and to 
provide firewood, railroad ties, and saw logs. 

SUMMARY 

Monroe County, Ind., situated about 30 miles southwest of Indian- 
apolis, has tm area of 416 square miles. 

is part of the highly dissected Norman up- 
includes the limestone, sinkhole country called 

the the western ortion is a part of the rolling 
.The elevations o $' the county ran from 490 to 

k r  level. The county is thoroug y drained by 
tributaries of the east and west forks of White River. 

The olimate of Monroe Co~~nty  is humid and temperate, the rain- 
fall well distributed, and the average frost-free season 175 days. . 

Pour-fifths of the farms are operated by owners. Improved farm 
land includes less than 60 per cent of the area of the county. The 
1920 census gives the average land value as $3426 an acre. 

Corn, timothy and clover, wheat, and oats am the most important 
crops. Poultry, eggs, dairy products, and hogs are important 
sources of income. 

Monroe County has light-colored, timbered silt loams on the up- 
lands and old terraces. According to the stage of development, the 
soils of the county may be classed into three major groups, namely, 
mature, imperfectly developed, and young soils. 

Of these three groups, the mature soils are the most extensive and 
important a~iculturally. The Hagerstown, Frederick, Bedford, 
Tilsit, Muskingum, Cincinnati, Gibson, Elk, and Princeton soils 
com rise this group. 

~ ' f e  imperfectly developed soils, including the Tibit, Lawrence, 
Gibson, Robinson, Calhoun, Vigo, Lickdale, and the McGary soils, 
have a very heavy layer developed in the subsoil. 

The young or undeveloped soils include those soils in which layers 
have not yet develo or which have not yet reached a mature stage 
of development. T g" e alluvial soils or those oczcurrin alon streams 
are good examples, as the Huntington, Holly, Waver y, an Gene- 
soils. 

f f  





PART 11. THE MANAGEMIENT OF MONROE COUNTY 
SOILS 

I By A. T. WIAMCKO and S. D. CONNER, Department of Agronomy, Purdue 
University Agricultural Experiment Station 

The farmer should know 16s soil and have a sound basis for every 
I step in its treatment. Building up the productivity of a soil to a.  

high level in a profitable way and then maintainin i t  is an achieve- 
ment for which every farmer should strive. The % usinem of farm- 
ing should be conducted as intelligently and as carefully as any 
manufacturing business. Every process must be understood and 
regulated, from the raw material to the finished product, in order 

, to be uniformly successful. The farmer's factory is his farm. Dif- 
ferent soils present different problems. I t  is important, therefore, 
that soils be studied and understood in order that the production of 

I cro s may be most 8 is the purpose of the to call attention to 
the deficiencies of the and to outline in a 
general way the tqatments most needed and most likely to yield 
satisfactory results. No system of soil management can be satisfac- 
tory that does not in the long run bring profitable returns. Some 
soil treatments and methods of management may be profitable for a 
time, but ruinous in the end. One-sided or unbalanced soil treat- 
ments have been altogether too common in the history of farming in 
this country. A properly balanced system of treatment will make 
almost any soil profitably productive. 

1 
I CEEMICAL COMPOGITION O F  MONROE COUNTY SOILS 

The following table gives the results of chemical analyses of the 
different types of soil in Monroe County, expressed in pounds of 
elements per acre, based on 2,000,000 pounds as the weight of the 
surface soil of an acre, representing.the plowed surface of the mineral 
soils. 

Three groups of analyses are given; total plant-food elements, 
elements soluble in strong (specific gravity, 1.118) hydrochloric acid, 
and elements soluble in weak (fifth-normal) nitric acid. 
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IElemBnts in pounds per a m  (2,000,00~ pounds)1 

PaOaphoms1--.-..- L290 1220 1,140 nw) 870 790 1,310 870 520 
Potru$uml ----,... LblO 2% ,&B(IO 
Gslcfurn I .-..-,-..- 1% 670 1 %  2 % ?% 
Magnssluml ...---- ~ s a o  i m -  %?so 2% 4580 Sam am ia,zm 4,706 
Manganese C.,,-L. 
~ ~ u m i n - . -  3% !&I!! ,% 4% ' 4% aD h@ k g  
I ron l . . - - -+~~- - -~  

bqg !&sea +&w4 '%boB . &3. , 44% 3 h 3  aa 5~1phur 1 --%- ----- a% 
PhospMJLL.. 1JI %; 9 % 4, 44 W8 9 ' .  35 , 
Potassium f -,.- ,-., . 
~itzog@n* .-..---.-. kt%. 4,% ' & %  4% % %% 1 . 3  #,% 
P o W U m a  ..------- 18,8ao 2Q,W %so0 %aa0 &2&0 19,M)O %a00 23,640 R?,W 

~ h ~ ' W h . 1  plant-food content is more valuable in indicatin'g the 
origin of a soil than its fertility. This is particularly true in case 
of potassium. The quantity of total potassium in a mil is seldom an 
indication of its need of potash. Some Indiana soils have over 30,000 
pounds of total potassiuln per acre in the &inch depth of topsoil, 
et the faiI to grow corn without potash fertilimtlon, because so 

{ttllttle o l the  potPssium is available. 
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Total nitrcagen is g e n e d  b d i c a t i ~ e  of the l a 4  for n i tmp~ ,  

although some soils with ~ t t c  eitr~gen map have s s ~ p p l y ~ o f ' ~  a+- 
able mtrogen sn$cie~$~ & @ow a fep lgrge crops w i t h 6  - 
tion of ni*ha-gea. Soils h@ning .a low takd 7 a?-ltat' @On wear out, m so far as that element is concerned, un ess the supply is 
re lenisM- by b ugles rsr the usa o;E nitsagenous hA%m. 

%he quantity oftotal phosphorus in ordinary soils is usually about 
the same as that shown by a determination made with strong acid. 
For this ressun a separate determination of to.td lphosphorus has 
be=m omittea A low supply. of total phosphorus usually indicatm 
the aeed of 'a soil for phosph~bb f ~ r t i l i z e ~ ,  although them are ex- 
ceptions to this. The quant~ty of pltasplrorus salable in weak acid is 
considered by many authorities as a dill  bet& mi ter i~n  ~f t h ~  
phosphorus nee of s tail, The depth af a soil ma 
aeed for phosp $" ates EverFhing else being equal, t !i a mwe mil 

its 

,phosphorus that is soluble in weak acid the less it is apt to need 
gtbosphate fereili;z-ers. Wheaever the hw horns solubTe in weak R R aci'd runs less than 1 0  pounds m acre p asp ate3 are usylly needed. 
';;'$The q~ant i ty  of potwsinm soluble in s t l 'o~g or weak acid is to some 
Bd"t "fi" ifimnt. ThB determination, howeyer is not so refiabh 
as an m lcator ap thst qf phosphorus, partleuiarly with soils of 
high lime content, Swdy soils and muck mila are more often in 
~.d of potash than clay a d  loam mils. 

I 
The use of strong or weak acid in the analysis of a sail has some- 

h e s  been criticized 'm having little or no value, yet analyses made 
*it$ strong or weak acids more often can be correlated with crop 

duction than can anal made by m t h d s  mhich determine the 
g~l quantitiss of the e r"" ements of the soil. For this reason acid 
&,.lptions haye h e n  u& in these analyses. 

It must be admitted, however, that no one method of kil analysis 
will surely indicate the deikiencies of a soil. For this reasan.&se 
chemid~  data ore not intended to be the sole guide in determining ' 

mil needs. The depth of the sail, fha physical character of the mb- 
mil and the surface soil, and the previous treatment and rnagT-, 
&egt of the soil are %actors of the greatest importance and shb d 
b taken into camideration. 

I 
I 

I 
I contents of a soil am 
I 

7 



stone needed r acre, Samples were taken from the mfkee soil 
0 to 6 inohesrf r m  the subsurface mil ( 8  ta 18 inehes) , and from 

t 6 'a whi r  f 3.8 "t 36 inches). It is impurtant to h o w  the reaction 
no6 oaiy oftthe &rf&& soil, but of the lower laytSrs m well. 

' .  , 

V~iWiFds X)btkfteF, %itme%, aBt& Q&i& Of iIfOW08 C&%.Rby ad& 

Type ob mil 

. 1 
~ ~ a i l f  ksm- - ----..----.-------- --------- ------------ 

l%agmmm at 1- shallow phase .--.---------- -. ---- -- ----- 
I I 

, . 
Eaper,$.~wp:sllt loam, shallow pJ.wse (virgin) -....---_--- ----- 

. . . ,  
l e ' r e d e  Jilt hBm. ..-.-...~.---.Bm.Bm.Bm.Bm.Bm.Bm.Bm.Bm.Bm.,Bm.Bm.Bm.Bm.-Bm.Bm.Bm.Bm..Bm.~~~Bm. . ------ : - 

Musklngmn stony silt koam .----..----, ------------<----------- I( 
Bedford sllt loam .....,-.--.--..------------------------------- 'I I 
Tilsit silt 1&, Bat ph666 -----, .--. 1 .-.--- -. . . 

M&& silt 1os)n .------....---------------------------.------- 
* .  

Cbdmatf sllt 1aam. .-..---; ..-.-- ... -------.--.--.... -....-. .- I 

I& Par csllt 
0- 6  4.22 
8 8.80 

law 4.m 
0 - 6  437 
6-18 4.86 

1846 5.35 
0- 6  6.70 
6-18 LM) 

18-86 &96 
0 - 6  4.69 
6-18 4.40 

1- a617 
0- 6  4.83 
6-18 3.E 

18-30 3.70 
0- 6  4.40 
6-18 4.10 
u-30 4.00 
0- 6  4.25 
6-18 3.70 

16-36 3.55 
0 - 6  4.08 
b18 65 

16-30 3.42 
0 - 6  4.50 
6-18 a, lo 

18-30 4.00 
0- 6  
648 %$ 

18-36 8.65 
0 - 6  4.40 
1 3.80 

1846 4.20 
0- 6 4.40 
FrIg 3.Q 
lgJB 3.52 
0-6 4.42 
6-18 3.15 

1B-m 3.60 
0 - 6  $68 
6-18 aw, 

18-36 8'46 
0 - 6  3 . B  
6-18 2.36 

18-36 3.67 
0 - 6  4.40 
6-18 3. air 

33 
6-18 t g  18-38 
0- 6  4.10 
6-18 3.85 

18-30 4.60 
0 - 6  4.77 
6-18 4.12 

18-30 6.17 
0 - 6  3.N 
6-18 4.41 

18-36 3.80 
0 - 6  4.46 
H 8  8.W 

18-36' 3.90 
0 - 6  aSa 
b18 &MI 

18-38 3'90 
0 - 6  l S I I  
6-18 2 26 

E-36 $17 
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it mag be stated that all these soils 

-&r tthadxmptianref min~wa~tez. Burr@as watk $ h d d  psss down. 
i~Oktgh : t h ~  $03 a~d' Ma- away in undekdmins rabher khan ~rovep ghe 
m i  r d i~ wsste2x.d d the l a n b h ~ d  41mm9. 

n n o ~ K l a ,  tend. to laxam- sai F ~ ~ s i a  m 

. 



mvlemNt. When the n & d  lime is 
mil imprairemenb may .be u@ 

wry aaiQ soil wiU B& m$ odiprdp  
until it has been lined. % failore 
piily ron &ny af these soils, idlmtes, 

dover f klvxsw m y  a h  be dm. ta s . 
IVh~rnvve~ &.em is dowbt, a soil s M &  
f wlm o$ -Erne &~uld be' applied when-. 

I 
1 



applied to the. acre. ' Wet hn& iu& BESO be drained W o r e  legh~eos 
can do wd. . 
In tr practical pgogmm ~ O P  ba31di up the orgamic mtb and 

nifrogqn mtent of a soil, dmep ar to* "&. r l ~ u ~ n e s  & ~ d d  appear in 
the crop rohtion every two or &ma years; as much mmtzre as5 
s ibb  shoaldlbe made fmm the p d u m  that is fedled, wad a l l  p r s  
mC 'fed, auch m aor&a1ks5 straw and k b e ~  crop@, shsdd be pJowd 
uedet!; Ek mnst be remembered bkat le$umas nre 6 6  on1 mops that  
a n  d d  my appwi8bl4 quantity of s,Ytmpn fa Oh sd' 9 s, and [then; 
oasl ars they are turraed under fcrr green manure w as they me fed 
aaBtha d t i n g  marmre is applied to the land. T& beneficial ai~eet 
of a L@ id tEBe rotation 1s dsikhgly shown. m the In'i'raneiseo 
a @ m n t  Beld loc&td on Tihit &t! loam in G i b n  County: 
e&prim@nD has ken rmning 10 ~ e a m ;  spd alt&ough only $he second- 

Mh dower h& h e n  plawedl under, tbe areha.p '$ie1ds have' 
~ I I  indream$ by lo,# bushds of mrh md 9.8 us s of axdw?&t a n  
acre. Aside from these Inc in  the .cereal amp% tihe solaver h 
psodud, as an en5nuai.l rrvemge, 725 ounds more hay an acre than the 
timothp on the adjoinin plot  (PI,%LJX~ fig. 9.) Wherever dlove~- 
saed c m p  are h a r v d ,  ths th&& ha1m should bs rehlrned to 
the lmd and 'plowed under. Coaer cro s should be @own whe-reve~ 
poarible besupply additions1 material &r p l o w y d e c r .  Planting' 
m' beans hdp88is batween ths corn ~ o w s  st time of the hst 
m T $lvstiotl m d  d i n g  rye for .a comr erop aarly in the fal180n ~carb- 
land that is to be plowed the f-&min$ s@ring .are good praetiw 
to inetea~sfl b&h nitrogen a d  organla matter. ' It is importan* .to 
have mine do'oirer crbp to take up Oh% soluble nikhtea ~ h i b h  o%hemh 
would be B& thmgh h c h i n g  M w y n  the ampping w b  I '  I n  
this 1a;fitude the gound is nok f m ~ n  m c h  of the time d ~ r i h g  the 
winter, hehm the Smt'pent hairy' mins cause 'muoh leaching, q e -  
cWly 6f mitx%es, ;and ,also s j~ ia  eP09iiaa where tbe gmmd iss no& we11 
iwwhmd w%h v~getation; These lwms may be *icmsid;ereibly lemead 
by a good cover of winter rye an dl lmds %ht;ha;t wrruld dArarwks b@ 

@QP 'winbt., 
C w p  ~.ts@a%m.-With prom fertikhation, a d  h i n  and tib 

drsiaage wharatnebded these soils will' d i & a ~ b r i l f  pm&ce a@ bha 
o~dmry  epaps adapted Q the Wality. On acoount,d the premg- 
itfg shr%age,of or nic m a t h  aad dtrogm, ci-vepy sp@m of c q -  

- ping should imlu f.F e ' & h e r  dr mmi~ other kame fdr soil impraw- 
m~nt. Cbw f r ~  ~bearq whet&% afid elover makes m ex&llmt rot&- b tion oid %hem s. Oatg are n& $da; ' ba the el4mdtic mndithom' 
qd; as a: fie;- ghoi11d be om?kted, .p"" he soy beaa @op id not onlyb 
*ot%h wtr . $ 6 ~  iWf but adds - mine nipagen; ~ n d  ft a.lrsa 
imprev& kh3 ground fa+ the *eat which foltows. If more earn 
is wmf&@, %h6 &ion may be l-hened to aver years oa the 
bettap emas by p w i  two corn m p s  in ( s u 4 0 n .  C o v ~  orop 
of rye'&&ld be skxxd 3 . in th-e oosn in Ehptembk land p l o ~ e d  under 
the f@blbwing s p d g !  :!We two corn m o p  are @ o m  iri &cues- 
don, the mmnd DM a u l d  Ire more BiberaUy~~efertiM. T&~oth$ is 
I%% @ good opsp for these 'Soils; bat if  Waned,  it, may be seeded with:' 
tha ebv& amd the rdktiatr: Ian&-d another par. Alfalfa g,nd 

a l o w ~  mxy be grown an the,lsettsr drained and @able i! %hi$ $pup If they am suflil&ntly 'limed grid. p o p l y  1- 



latekl. Sppcjal litekature on the requirements of these crops can be 
obtained from Purdue University Agricultural Expeximent Station. 

Pastzcre8.-There is much land in M~nroe  County'that is too hihy 
and subject to erosion to be satisfactorily used far grsin crops. 
Such areas include the eroded and rou h phases of the Frederick 
so&, Muskingum stoqy silt loam, the e r J d  phase of Tilsit silt loam, 
wd Hagerstown stony silt loam, shallow haw. Though much of this 
land, especially the stony phases, should fk used for the production of 
,timber, that which is cleared should be laid down to permanent pas- 
turn For new seedings, a mixture of 5 pounds of Kentucky bluegrass, 
5 pounds .of redtop, 1 pound of white clover, and 6 pounds of Les- 
pedeza an acre is recommended. On the Hagerstown and Frederick 
soils, bluegrass and white clover will be moat important,. and on the 
.other soils dependence will have to be p l d  on redtop and Les- 
pdeza to provlde the bulk of the pasturage. When preparing the 
m d  bed, a dressing of from 200 to 400 pounds aa acre of acid phos- 

hatwl should be disked in. Liming the acid ,areas would be highly 
feneficial to Kentuckg bluegrass and white clover, but it may not 
,be ractical to dd so in many cases. 

&$ thin astures can be greatly im roved by sowing a few pounds 
an acre of es edeza. This plant m es excellent pasturage. and will R S 
thrive on bot acid and "sweet" soils, and will reseed itself and 
spread everywhere. The bare spots should also receive some grass 
seed. All the old astures should peceive a t o p - d r e g  of 300 or 400 
pounds of acid p % osphate every few year@. Liming the acid areas 
will also be helpful. Such treatment of old pastures will provide 

more head of livestock and turn to 
much land that is now practkdly waste. A few 
seed an acre will do wonders, and at least that 

as an initial seeding. 
Fer@mh.-All the soils of this grou are d u r a l l y  low in b s -  P phorus, and, except in the Montgomery si ty c1a.y loam, the av$&le 

supplies are si> low that the necessary phosphorus should be supplied 
by masure and colnm~rcial fertilizer. The nitrogen supplies, are' also 
too low for  the pfoduction of satisfactory craps of carn, wheat, and 
other cerd?, especially on Muskingum,. Tilsit, Guthrie, Cincinnati, 
Robinson, Pqp,-and some of the 3'rederick.soils. The btal quantity 
09 potassium in these mils is large ; but the quantity available to crop8 . 
is q many places comparatively low, so that some potash fer t i l im~ 
should prove profitable especially where little manure is used. 

The roblem of sup k ing  nitrogen has been discussed in connection 
wi+ gmvirions $or supplying organic matter. Legumes and 
mwur6 am t k ~  logical .and only practical means of suppl 'ng the r bulk of the nitrogen needed by crops and should be large y relied 
u on for this purpose. The livestock s stam of farming with lenty 
of  legumes in the crop rotation is there & re best for these soils. k w -  
ever, it will pay in most cases to have some nitrogen in the fertilizer 
for wheat, regardless of its place in the rotation. Even where wheat 
follows soy beans or cowpeas it should receive some fertilizer nitrogen 
at seedin t ~ e ,  becaum the nitrogen in the residues of these bgwnes 
does not k come avstilable soan enoqgh to benefit the wheat in the fall. 
The material must first deca and that does not take place to any I .considerable extent untg the ollowing spring. 



.manure be applied alnd the geneml condition of the soil is n&e> 
$ally 'impro~leb. The pay soils on flat areas are m& likeIf tb btj 
m nee& of p6f;wh fertilizer. m e r e  is lentf of pot&&* in $@&% 
'@ails fbr all time if it could be made avai -! able.. Its availab~& can 
be m ~ t r i e l l y  i n o f e d  by od farming, including proper C. ' a@3, P "% 
tixe drafaage, the growifig o deeprooted legumes, and .the inmIjol"mh~ 
tioIrl of. l t r a l  bantities of organic matter. The better these p~a& 
t h  a& carrie 3 out and the mow manure used the less pdtiish: *ill 
baTe7 in be pu~chased as &rt!ilizer. , , .  

, As a p e r ~ l ' r t i l e ,  from UX) to 300 pounds an acre of a. hi hi 
fiadysis ,corn le'te fertiliaer should be applied for wheat. V& ly 

s 
9 

mn'13.m shou d be lowed under for corn. Two tons of m'q.urP:'hni 
acre way lee profitrt ly apppd on wheat as s top-dressing durifig the 
-+i&ter. This ractice is a:h helpful in obtaimng a stand of @lovet. 
~ObFn b h W M  a& reeeive.ep1ough acid phosphate or some other a~kiil- 
able phosphate-applied With the drill wheh preparing Lhe seed b r ? 8 ~  

I 
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so tha~thephosphorus applied in the form of fehilirqsr for whea* and 
that in  manure would be sufficient for all crops in the rotation& A 
portion of%he phosghite or a phosphate-potash mixture for corn,. my 
100 p a d s  an acre, may be drilled into the row at planting time. 
Where legumes and manure a s  used it will seldom pay to use 
fertilizer nitrogen for corn. 

SAKBP UPLAJXD AEn, BOILS 

&idy u land and terrace soils include Elk fine sandy loam and 
l?rinceton 8 ne sandy loam. These soils a m  naturally very deficient 
in  organic mhtter and all three of the major nutr~ent elernants- 
n ~ t r o g ~ n ,  phosphorus, and potassium. Lime is not generally needed, 
exmpt on a few small areas for such crops as alfalfa and sweet plover.' 
I n  soqe casas clover ma also need some lime. 'Wherever clover 
fails to do well the soil siould be tested and then limed if the test 
shows it to be acid. 

Drainage on these sandy lancls varies from good .to excessive, so 
that crops aften suffer from drought. The only remedy is to increase 
the or anic matter of the d l  so as t a  imp&& to the mil greater power 
for hoyding water. 

Q r g h  miattew d w&qm.-Chemical anrrlyses of these saxidy 
soils show them to be low in both organic matter and nitrogen. Some 
special provision, therefore, must be made for inereasin both khese 
constituents before their productiveness can be mratarial f y increased, 
As muoh manure as possible as well as all unused crop m'aterials,, 
should be plowed under. dpecial green-manure crops and mTer 
cropa.should be planted wherever possible for plowing under, in- 

@lUdY such crops as soy beans, cowpew, rye, and winter vetch. 
What as been said concerning this problem in the improvement OF 
upland :silt loams applies ually well here, and the practices rec- 
ommended for those soils 2 o u l d  be followed also on these sandy 
mils. :In f ~ t ,  very andy soils need larger supplies of both osgaaio 
matter and nitrogen than havier mils, because they use up them 
constituents at  a faster rate. 
' Crop' ro$&m.-Among the ektensively grown farm crops these 
smdy soils are be& adapted to the small pa ins  and legumes, espe- 
cially a l f a l h  ,COF as a rule does well on1 on the lower l ing areas 
and where the san 8 7 surface la etr is sh J low and is un J' er lak by r havier material, as in the case o most Elk h e  sandy loam 

The higher and drier sandy soils, including the Princeton soils, are 
better adapted to such. cro s as melons, sweet d-atoea, early ob- P" toes$ md.aarly tomatoes. khe9 are elso good or cowpees, a1 f alfa, 
and Weet clover., dthough liming is needed for tibe lakkr two crops 
whsrever there is .any considerable degree of acidity. Clover will 
rick stand-so muoh drought as alfalfa and sweet clover and should 
perhaps be replaced by the latter crops. Alfalfa can k a.s mtisfttc- 
goril used. i l ~ .  short rotations as clover after the land is once inocu- 
lat fd for this cro and i t  will not sufTer so much from &ought. 
. ~ ~ i s & & m - % b e  sandy soils am naturally W & n t  in dl the 
prinoipal lant-food cmstituents. ChsnGcal m a  ses show tPr& ,tb S tt total q p  ies of phoslphay m e  so bw th& ey should not 



h&kI B T & ~  epan, ' 23bble ~ a u a e  Should be applied as l ibmlly 
as m b l e  :both for 3 s  f errtiliner : wnstibuents and fer the organic 
mttm it mi lies. Manure, hornever i s  seldom availabb in m& 
fi~iexrt -want1 p les, so thak. mmmerci~l i!ertiliaers high in ~hosphocus 
ma&. be wad: E~trly' potatoes and tomatoes on these mlk res, 

f! rofitably to heavy applications of high-analysis complete . P"" e&~: 
izem Five hundred or more ounds an acre of a 2-12-6 mixture 

should be applied foritheas: an $ other truck crops. For wheat, 300 
pounds an  acre of such a fertilizer is advisable. Where manure is 
not. used, the Wilikier for truck crops should contain qore  p o t ~ h ~  
epcidp-y on the more sandy mils. 

Whe& dfalfa or  sweet clover am to be grown, 500 pouhds ker 
m e  of an 0-12-6 or an 042-12 fertilizer, or the equivalerit, B some 
othel: fer%?Ezer ,should be applied a t  seeding time. A eontinuuns 
stand of blfalk should receive t~. top-dressing of several hundred 
pundspe r  acre of such a fertilizer every two years. 

LIoHT-COMBED ~ B ( Y P T O B I  LARDS 

(Lighh-oolomd bobtom laads inolude Holl silt loam, Waveply silt 
loam and Waverly silt clay loam. The averly soils are naturally & d 
w%t* &av, and ener y wid. The Holly soil is more friable and 
dmna more r e A l  where the water table is not too high, hrrt it ip 
also gdmrall aciBand in need of lime. Chemical analyses show 
t h ~  33011 SQ f L .b be espeuall low in available planbfmd consti4m- 
edta d v q - l y  silt loam in county seems to be &nrdly maw 
f d b  than .the iav- of this sail in other parts of the State. 

IDra&age.-All .these so?ls should be tile drained wherever suitable 
&tlebs ean be pmvided, so as to enable the surplus water in the soil 
t"o dmin away more readily during the time when the bnd is as% 
w e d  with %oad w d r s .  Lhes of tile should be laid about 30 
h h e s  deep and &om 2% to 3 rods ap&. The pr-utions q- 

ted .in ,the discussion of the drairmge af heavy ~uplanid sbiL 
p d d  be carefdly o b m d  in tiling this land i n  order to get.sPb - - 
isfactory results. - 

Lib.-Thm bottom' mils are nenerdlv exid and ape in need 
of lime.w Therefore, one of the fi& s t e g  in theiir improvemen8 
shonldlb %he application of 2 or 3 bns an acre f ground limedome 
cxr its equimlent in some &her f m  of lime. A !is3 r that 1 or 9 tons 
an acre %wry five or six years will keep the land in ' p d  candition, 

.O~gmic  M L & & ~  d 7.ni&og~-What has been said ahout supply- 
% argiaio mdter a d  nitrogen to light-colored upland and temacer 

applbs qw~11 well* Ug$&-wlomd bottom mi& esp~oially to 
Hdly siW lam an tir W~verly a18 loam. C)n the lighter mbmd 4 
p r e p  ~ E + S  ef bhese s o h  considerable quantities of orgaslie xwt- 
$ep &em & b h d  underg &&her as green manure ar ,rawtpe, an& 

& 0 ~ 1 & 1  bspaaa frequently in  the rotation and largely 
im $he 1-d ID a m  f o m  or ano0hw in order .to increase .t;bci 

nitrogen mnbent. 1 

Wherever t b  land+ is periadicerlly flooded, clovdr and other dap- 
nwtd bgumes, eqmially biennials andl perennialis, oan no& be dfi 
penderl apon, birt certain shallow-rooted ~efpmes such as soy baa% 
wwpas, and sometimes alsike clover and Lespedeza can be mtisfac- 



torily grown. These latter !plank shwld be u d  largely for. \&ther- 
ing nitrogen from the air, nliioh they.wiJl,h in a 1 % ~  degree w h  
the soil is pmperly imed~bdi. &re again i t  must fz m e m b e ~ e d  
that only the to growth plowed under, either dire&ly ar in the fotm F of manah, 1 mbrease the nitlro en mateak icif the ,soil. 
Coven dmps, woh  cowpe peas, so). bean% sncfrye in cordidcis, sbaukl 
be used b-t-Ere l ~ M m t  pshikile extRnt. ComsCab should ' k 

slaarla be ,uompletdy plowed .an& wherewer this Ho 

ere overflowing annot be p~evented, the cra 
rotabian ma& mnsist; l aw13  of smnsll qringmkkd em rdmc % 

ass-andwbveo .m&tores arr d l  noti be seriously bjumd y o r & n q  
gods. 6.dr bhe most pqrb, mm, soy bean% or &wpeas, and in aame 
cases oak ~ s p  whet& with z mi&ure of timohh and .alsike darer Palt 
k i n g  .for s Peax ar two, jam the only craps t t am be saishcbrily 
grown. Witla pr&perl&l.kilimhim two e r o p  of (corn maF .faUow the 
sagr b e  w c o ~ p e a  ' Timothy -and ak ih ,  mixed, will do we& on 
t.hs h d l  efk~ the soil i-8 l i d ,  and the -8 map bet a b e d  k 
&anddm hem. on three pars. Where the l a d  is too acid far .alsike 
clover, Les edeza.may be W d .  .I FOP M e  seeding in amergenairs, wrly 
varieties o ! soy beans and Sudan grass for either hay or seed may be 
found useful. . 

Fe.d4Xed&-After the land Is limed most of the nitrogen re- 
q u i d  can be provided through the growth of legumes, Cpwpeas 
and soy beans will do fairly well on acid soils, but lime will aid the 
development of the nitrogen-qathering bacteria, The frequent 
growth of legumes on this land is very important, because it is nat- 
urally very poor in nitrogen. Fertilizer nitrogen can not be profit- 
ably used to any considerable extent on corn and the other cereal 
crops, it being too expensive for these low-value crops Legumes 
should therefore be grown f uently enough to supply the nitrogen 
required by the other crops. anure, of course, should be used when- 
ever it  is available. 

3 
There is also a greater or less'deficiency in available hosphorus 

poorest in both elements. 
P and to some extent also in avsilable potasslum, Holly silt oam being 

As a general rule, if wheat or oats are grown, these crops should 
receive 209 pounds an acre of a 2-12-4 or 2-12-6 fertilizer. Corn 
should receive from 200 to 300 pounds an acre of 16 per cent acid 
phosphate, or its equivalent, broadcast and harrowed in before 
planting, and 100 pounds of an 0-12-6 or 2-12-6 fertilizer, drilled 
into the row at planting time. Where manure is used the fertilizer 
for corn may be correspondingly reduced. Soy beans and cowpeas 
may also need some phosphate. and potash fertilizer. Timothy 
meadows may be materially ~mproved, particularly on lighter-colored 
soils, by broadcasting 100 pounds of nitrate of soda an acre, or its 
equivalent in the form of some other good carrier of nitrogen, after 
growth is well under way in April. s 

Darker-colored bottom lands include soils of the Genesee and Hunt- 
n series and the dark-colored Waverly soil. The greatest 

di infir' culty in the management of theso soils is to provide adequate 



drai&ge and to prbrent damage from flooding. The heavier.mils 
shauld be tile drained wherever suitable outlets a n  be . p r o ~ i M .  
For the most part these soils are well enough supplied with lime fcir 
all. drdinary crops, 

All this land is well ada tad to corn; but wherever the d r a h g e  is 
LCishctory and flooding !i oes not interfere some wheat m d  clover 
should be included in the rotation. Soy beans or cowpeas and Sudan 
grass may often be used to advantage, articularly in providing 
some variation from constant cropping wit corn, when smdl grains 
aan not be sakisfactorily 

R 
ywn. Most of these soils are airly well supplied with organic makter; 

and Pc;ith reasonable care in their management the nitrogen supplies 
may be satisfactorily maintained, except perha s in the -case of 
Genesee fine sandy loam on which ltjgmes shou f d be grown regu- 
larly in the rotation. b o e r  cro s for plowing under should be 
seeded i n  the corn and all crop resi a ues should be plowed under. 

Much of this land receives rich sediments from the periodic over- 
flows,.and for this reason little fertilizer is needed. The poorer areas, 
hamkver, %ill respond to applications of soluble phosphates, and in 
some cases potash will also prove profitable. 






